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[bookmark: _Toc213771731]Glossary
[bookmark: _Toc213771732]A – Definitions 
Aggregate Price Node (APnode)
A collection of Price Nodes (Pnodes) whose prices are averaged with a defined weighting component to determine an aggregate price.
Allocation
The post-market process of allocating all owned and contracted Energy produced to Reporting Entities, Non-Reporting Entities, and Residual Energy for purposes of the Market Operator producing the Reporting Entity GHG Report and Public GHG Report. 
Asset Owner
As defined in the Markets+ Tariff.   
[bookmark: _Toc100748813]Attribution
The output of the market clearing process described in Attachment K of the Markets+ Tariff, in which the market clearing process ascribes megawatts (MWs) to load within a GHG Pricing Zone.  
Authorized Requestor
As defined in the Markets+ Tariff.
Auxiliary Load
The power used to operate auxiliary equipment in the facility necessary for power generation, including equipment such as pumps, blowers, fuel preparation machinery, and exciters.
[bookmark: _Toc213771733]B – Definitions 
Balancing Authority (BA)
As defined in the Markets+ Tariff. 
Balancing Authority Area (BAA)
As defined in the Markets+ Tariff. 
Balancing Authority Area Scheduling Constraints (BAA Scheduling Constraints)
Constraints established by a Participating Balancing Authority that may limit two or more Market Transfer Interfaces and /or Market Opt-in Transfer Interfaces to a single limit.  
Behind-The-Meter Generation
	As defined in the Markets+ Tariff.
Bid
As defined in the Markets+ Tariff. 
Binding Seasons
The Summer or Winter Season as defined in the relevant WRAP Business Practice.  Note that WRAP Operations Program Hourly Holdback requirement as defined below is applicable only during these Binding Seasons.
Business Day
	As defined in the Markets+ Tariff.
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[bookmark: _Toc213771734]C – Definitions 
Calendar Day 
	As defined in the Markets+ Tariff.
Ceiling
The maximum quantity required for a Market Participant's Must Offer Obligation as described under Section 4.2.1.
Combined Interest Resource
	As defined in the Markets+ Tariff.
Commercial Model
As defined in the Markets+ Tariff.
Commitment Status
A parameter submitted as part of a Resource Offer that specifies the option under which the Resource is to be committed.
Commit Time
As defined in the Markets+ Tariff.
Common Bus
As defined in the Markets+ Tariff.
Composite Energy Offer Curve
As defined in the Markets+ Tariff.
Conditional Firm Point-To-Point Transmission Service
As defined in the Markets+ Tariff.
[bookmark: OLE_LINK15][bookmark: OLE_LINK18]Control Status
As defined in the Markets+ Tariff.
Confidential Information
As defined in the Markets+ Tariff.
Congestion Rent 	 
As defined in the Markets+ Tariff.
[bookmark: _Hlk150515488]Congestion Rent Eligible Transmission Service Reservation (CRETSR) 
As defined in the Markets+ Tariff.
Congestion Rent Eligible Transmission Service Reservation (CRETSR) Holder
As defined in the Markets+ Tariff. 
Control Room Operations Window (CROW) 
The outage scheduling tool in which Market Participants communicate outages and derates to the Market Operator.
Coordinated Interchange Scheduling Limit 
As defined in the Markets+ Tariff.
Critical Load 
As defined in the Markets+ Tariff.
Current Operating Plan
[bookmark: OLE_LINK77][bookmark: OLE_LINK83]The Market Operator’s internal hourly Resource commitment schedule for the Operating Day resulting from the various Day-Ahead Market and Day-Ahead Reliability Unit Commitment processes and updated, as required, during the Intra-Day RUC process that is used as an input into the Real-Time Balancing Market.
[bookmark: _Toc213771735]D – Definitions 
Data and Information
	As defined in the Markets+ Tariff, Attachment C. 
Data Error 
	As defined in the Markets+ Tariff. 
Day-Ahead 
As defined in the Markets+ Tariff. 
Day-Ahead Market
	As defined in the Markets+ Tariff. 
Day-Ahead Market Commitment Period
As defined in the Markets+ Tariff. 
 Day-Ahead Reliability Unit Commitment (Day-Ahead RUC)
The process performed by the Market Operator following the close of the Day-Ahead Market and prior to the Operating day to assess Resource and Flexibility Reserve Product adequacy for the Day-Ahead period and the remainder of the current Operating Day, commit and/or de-commit Resources as necessary, and communicate commitment or de-commitment of Resources to the appropriate Market Participants as necessary.
Demand Bid
As defined in the Markets+ Tariff.  
Demand Bid Curve
As defined in the Markets+ Tariff.
Demand Curve
As defined in the Markets+ Tariff.
Demand Response Load
	As defined in the Markets+ Tariff.
Desired Dispatch
As defined in the Markets+ Tariff.
Designated Network Resource (DNR)
As defined in the Markets+ Tariff.
Dispatch Interval
As defined in the Markets+ Tariff.
Dispatch Locational Marginal Price (DLMP)
As defined in the Markets+ Tariff.
Dispatch Status
A parameter submitted as part of a Resource Offer that specifies the option under which the Resource is to be dispatched once the Resource has been committed and becomes a Synchronized Resource.
Dispatch Target 
As defined in the Markets+ Tariff.
Dispatchable Demand Response Resource (DDRR)
	As defined in the Markets+ Tariff. 
Dispatchable Resource
As defined in the Markets+ Tariff.
Dispatchable Variable Energy Resource
As defined in the Markets+ Tariff.
Dynamic
	An e-Tag Transaction Type data attribute as defined by NAESB.  
[bookmark: _Toc213771736]E– Definitions 	
Electric Storage Resource (ESR)
	As defined in the Markets+ Tariff.
Electric Storage Resource Loss Factor
	As defined in the Markets+ Tariff.
Electrical Node (Enode)
As defined in the Markets+ Tariff. 
Emergency Condition
As defined in the Markets+ Tariff.
Emergency Condition Commitment
As defined in the Markets+ Tariff.
Energy
As defined in the Markets+ Tariff.
Energy and Flexibility Reserve Markets
The Day-Ahead Market and Real-Time Balancing Market.
Energy Management System (EMS)
The software system used by the Market Operator for the real-time acquisition of operating data and operations.
Energy Schedule
The official record of a planned Energy transaction between different parties, documented through an electronic tag, or "e-Tag”.
Excess Energy
Energy from Resources in a Load Responsible Entity’s Resource Portfolio that exceeds the Load Responsible Entity’s load within Markets+ in each hourly interval.
Energy Offer Curve
As defined in the Markets+ Tariff.
Export Interchange Transaction 
As defined in the Markets+ Tariff.
Export Interchange Transaction Bids
As defined in the Markets+ Tariff.  
External Interface
As defined in the Markets+ Tariff.
External Resource
As defined in the Markets+ Tariff.
[bookmark: _Toc213771737]F – Definitions 
Fast-Start Resource
As defined in the Markets+ Tariff.
Federal Energy Regulatory Commission (FERC)
As defined in the Markets+ Tariff.
Firm Point-To-Point Transmission Service 
As defined in the Markets+ Tariff.
Flexibility Reserve Product Offer
As defined in the Markets+ Tariff.
Flexibility Reserve Products
As defined in the Markets+ Tariff.
Forecast Area
A geographic area within the Markets+ Footprint defined by the Market Operator based upon historical operating experience for the purposes of developing load forecasts.
Forward Showing Submission
The submission, in the form of a workbook or other systematic or electronic means, used by a WRAP participant to convey sufficiency and compliance with the capacity and transmission requirements in the Western Resource Adequacy Program Forward Showing Program.

[bookmark: _Toc213771738]G – Definitions 
GHG Energy Attribution
Energy from Internal GHG Resources, Specified Source Resources, Unspecified Source Imports and Import Interchange Transactions identified by the market clearing engine as being assigned to a GHG Pricing Zone.
GHG Load
As defined in the Markets+ Tariff.
GHG Pricing Program
As defined in the Markets+ Tariff.
GHG Pricing Zone 
As defined in the Markets+ Tariff.
GHG Reduction Program
As defined in the Markets+ Tariff.
Greenhouse Gas (GHG)
As defined in the Markets+ Tariff.
Group Minimum Down Time
For an MCR, the minimum length of time a defined group of configurations must remain offline following transition to a different defined group of configurations. 
 Group Minimum Run Time
	As defined in the Markets+ Tariff. 
[bookmark: _Toc213771739]H – Definitions 
High Operating Tolerance
	The upper band of a Resource’s Operating Tolerance adjusted upward by the amount of deployed regulation, spinning reserve, and supplemental reserve in the up direction.
High Priority Export Interchange Transaction
	As defined in the Markets+ Tariff. 
High Priority Import Interchange Transaction
As defined in the Markets+ Tariff. 
Hub
A Settlement Location consisting of an aggregation of Price Nodes developed for financial and trading purposes.
Hybrid Storage Market Resource (HSMR)
	As defined in the Markets+ Tariff.
[bookmark: _Toc213771740]I – Definitions 
Import Interchange Transaction 
 As defined in the Markets+ Tariff.
Import Interchange Transaction Offer
As defined in the Markets+ Tariff.  
Instantaneous Load Capacity
	As defined in the Markets+ Tariff.
Interchange Transaction 
As defined in the Markets+ Tariff. 
Interested Government Agencies
	As defined in the Markets+ Tariff.
Inter-Control Center Communications Protocol (ICCP) 
The generally accepted standard that enables data exchange over wide area networks between utility control centers, Independent System Operators (ISOs), Regional Transmission Operators (RTOs), and other Generators. 
Internal GHG Resource
As defined in the Markets+ Tariff. 
Intra-Day Reliability Unit Commitment (Intra-Day RUC)
The process performed by the Market Operator throughout the Operating day to assess Resource and Flexibility Reserve adequacy for the Operating Day, commit and/or de-commit Resources as necessary, and communicate commitment or de-commitment of Resources to the appropriate Market Participants as necessary.
[bookmark: _Toc213771741]J – Definitions 
Jointly Owned Unit
As defined in the Markets+ Tariff.
[bookmark: _Toc213771742]K – Definitions 
[bookmark: _Toc213771743]L – Definitions 
Legacy Transmission Service	
As defined in the Markets+ Tariff.
Load Responsible Entity (LRE)
As defined in the Markets+ Tariff.
Load Serving Entity 
As defined in the Markets+ Tariff.
Local Reliability Issue
As defined in the Markets+ Tariff.
Local Reliability Issue Commitment
	As defined in the Markets+ Tariff.
Locational Marginal Price (LMP)
As defined in the Markets+ Tariff. 
Low Operating Tolerance
	The lower band of a  Resource’s Operating Tolerance adjusted downward by the amount of deployed regulation in the down direction.

[bookmark: _Toc213771744]M – Definitions 
Marginal Congestion Component (MCC)
As defined in the Markets+ Tariff.
Marginal Energy Component (MEC)
As defined in the Markets+ Tariff.
Marginal GHG Price
As defined in the Markets+ Tariff.
Marginal Loss Component
As defined in the Markets+ Tariff.
Market Clearing Price (MCP)
As defined in the Markets+ Tariff.
Market Commitment
As defined in the Markets+ Tariff.
Market Monitor
As defined in the Markets+ Tariff.
Market Operator
As defined in the Markets+ Tariff.
Market Participant
As defined in the Markets+ Tariff.
Market Storage Resource (MSR)
	As defined in the Markets+ Tariff.
Market Transfer Interface (MTI)
An interchange scheduling interface between two Participating Balancing Authority Areas at a shared scheduling point used to allocate optimized Markets+ energy transfers for scheduling and tagging purposes.
Market Opt-in Transfer Interface (MOTI)
An interchange scheduling interface between two Participating Balancing Authority Areas using Markets+ Transmission Capacity from Opt-In transmission service across one or more non-Markets+ Transmission Service Providers to allocate optimized Markets+ energy transfers for scheduling and tagging purposes.
Markets+
The Energy and Flexibility Reserve Markets.
Markets+ Footprint
As defined in the Markets+ Tariff.
Markets+ Internal Energy Schedule Settlement Adjustment (IESSA)
As defined in the Markets+ Tariff.
Markets+ Revision Request (MRR)
A request to make additions, deletions, or changes to documents outlined in the Markets+ Revisions Request Process.
Markets+ Tariff
	As defined in the Markets+ Tariff.
Markets+ Transmission Capability
As defined in the Markets+ Tariff.
Markets+ Transmission Capacity Opt-In 
Transmission capacity designated by a Markets+ Transmission Contributor as being available for use in the Markets+ Footprint. 
Markets+ Transmission Capacity Opt-Out
As defined in the Markets+ Tariff.
Markets+ Transmission Contributor 
	As defined in the Markets+ Tariff.
Markets+ Transmission Service Provider (MTSP)
	As defined in the Markets+ Tariff.
Markets+ Transmission User
As defined in the Markets+ Tariff.
Maximum Charge Limit 
	As defined in the Markets+ Tariff.
Maximum Charge Time
	As defined in the Markets+ Tariff.
Maximum Daily Energy
The maximum amount of Energy, in MWh, that is available to be produced in an Operating Day from a particular Resource.
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]Maximum Daily Starts
The maximum number of times a Resource can be started within an Operating Day.
Maximum Discharge Limit
	As defined in the Markets+ Tariff.
Maximum Discharge Time
	As defined in the Markets+ Tariff.
Maximum Economic Capacity Operating Limit (Max ECOL) 
As defined in the Markets+ Tariff.
Maximum Run Time
The maximum length of time a Resource can run from the time the Resource is synchronized to the time the Resource is off-line.
Maximum State of Charge
	As defined in the Markets+ Tariff.
Maximum Weekly Starts
The maximum number of times a Resource can be started within a rolling seven-day period.
Megawatt (MW)
	A measurement unit of the instantaneous demand for energy.
Meter Agent
	As defined in the Markets+ Tariff. 
Meter Data 
	As defined in the Markets+ Tariff. 
Meter Data Submittal Location
As defined in the Markets+ Tariff. 
Meter Equipment Owner 
	The party, or parties, that own the Metering Equipment.
Meter Settlement Location
As defined in the Markets+ Tariff. 
Metering Equipment 
Any system of components that measures quantities of electric power and is the source of Meter Data. 
METra Portal
The Markets Emissions Tracking and Reporting electronic database, in which the Market Operator receives, stores, and publishes data and information relating to emissions tracking and reporting. 
Mid-Term Load Forecast
A load forecast developed by the Market Operator on a rolling hourly basis for the next seven days for input into Reliability Unit Commitment.
Mid-Term Flex Up
	As defined in the Markets+ Tariff.
Minimum Charge Limit
	As defined in the Markets+ Tariff.
Minimum Charge Time
	As defined in the Markets+ Tariff.
Minimum Discharge Limit
	As defined in the Markets+ Tariff.
Minimum Discharge Time
	As defined in the Markets+ Tariff.
Minimum Down Time
The minimum length of time required following desynchronization that a Resource must remain off-line prior to a subsequent synchronization.
Minimum Economic Capacity Operating Limit (Min ECOL)
As defined in the Markets+ Tariff.
Minimum Run Time
As defined in the Markets+ Tariff.
Minimum State of Charge
	As defined in the Markets +Tariff.
Min-To-Off Time  
As defined in the Markets +Tariff.
Mitigated Energy Offer Curve
The component of the Mitigated Resource Offer that reflects the cost of incremental Energy production. It is composed of a set of monotonically non-decreasing price/quantity pairs  and is  developed in accordance with guidelines detailed in Appendix D.
Mitigated No-Load Offer
The component of the  Mitigated Resource Offer that reflects the cost of operating a Synchronized Resource at zero (0) MW output.  Such offers are denominated in dollars per hour, and are developed in accordance with guidelines detailed in Appendix D. 
Mitigated Flexibility Reserve Offer
The component of the Mitigated Resource Offer that reflects the costs of providing or being available to provide offline Mid-Term Flex Up. Such offers are denominated in dollars per MW and are developed in accordance with guidelines detailed in Appendix D.
Mitigated Resource Offer
For a Resource, the combination of its Mitigated Start-Up Offer, Mitigated No-Load Offer, Mitigated Energy Offer Curve, Mitigated Flexibility Reserve Offer, and Mitigated Transition State Offer. The Mitigated Resource Offer parameters are developed in accordance with guidelines detailed in Appendix D and are intended to capture the incremental cost, including the appropriate application of opportunity costs, of providing each service to Markets+ Energy and Flexibility Reserve Markets.  
Mitigated Start-Up Offer
The component of the  Mitigated Resource Offer that reflects the costs of bringing an off-line Resource on-line, and then shutting down after the commitment period.  Such offers are developed in accordance with guidelines detailed in Appendix D, and include the costs of stopping and starting quantifiable economic activity for  a Dispatchable Demand Response Resource.  
Mitigated Transition State Offer
The component of the Mitigated Resource Offer that reflects the incremental cost of transition from one valid Resource configuration to another Such costs are denominated in dollars per transition and are developed in accordance with guidelines detailed in Appendix D. 
Multi-Configuration Resource (MCR)
	As defined in the Markets+ Tariff. 
Must Offer Obligation 
If a Market Participant is a Load Responsible Entity (LRE) or has a contractual obligation to supply a load under the WRAP Program within the Markets+ Footprint, that Market Participant will be subject to certain minimum Resource Offer requirements in both the Day-Ahead Market and Real-Time Balancing Market.   
[bookmark: _Toc213771745]N – Definitions 
Net Actual Interchange 
The algebraic sum of all metered interchange over all interconnections between two physically adjacent Balancing Authority Areas.
Net Position
Net position includes contracts for the sale or purchase of Energy or capacity outside of the day-ahead and or real time markets; on these transactions a sale is represented as a positive value and purchase as a negative.  For transactions that import into or export from the Markets+ Footprint, net position only includes high priority imports and exports. If a Market Participant wishes to include a High Priority Transaction in its net position, that transaction must meet the requirements of a qualifying e-Tag, as detailed in Sections 4.2.2.7 and 4.2.3.3.
Net Scheduled Interchange 
The algebraic sum of all Interchange Transactions between Balancing Authorities for a given period or instant in time.
Network Customer
As defined in the Markets+ Tariff.
Network Integration Transmission Service (NITS)
As defined in the Markets+ Tariff.
Network Load
As defined in the Markets+ Tariff.
Network Model
As defined in the Markets+ Tariff.
Network Service Distribution Cap
As defined in the Markets+ Tariff.
Node
	A specific Enode for which a settlement price is calculated.	
No-Load Offer
As defined in the Markets +Tariff. 
Non-Binding Season
Any calendar date that is outside of the dates in the Binding Seasons.
Non-Conforming Load
As defined in the Markets+ Tariff.
Non-Dispatchable Variable Energy Resource
As defined in the Markets +Tariff.
Non-Reporting Area
The subdivision within Markets+ comprised of Non-Reporting Entities. 
Non-Reporting Entity
An LRE which has not elected to participate in the Markets+ GHG tracking and reporting program, and which does not receive a GHG Report. 
Normal
	An e-Tag Transaction Type data attribute as defined by NAESB.  
Null Power 
Energy designated by a Reporting Entity indicating that the Renewable Energy Certificates and/or nonpower attributes have been separated from the Energy and retained by the Reporting Entity or sold to a third party. Nothing in these protocols requires a Reporting Entity to designate power as null.
[bookmark: _Toc213771746]O – Definitions 
Offer
As defined in the Markets+ Tariff.
Operating Day
As defined in the Markets+ Tariff. 
Operating Hour
As defined in the Markets+ Tariff.
Operating Tolerance
	As defined in the Markets+ Tariff.
Out-of-Merit Energy (OOME) 
As defined in the Markets+ Tariff.
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[bookmark: _Toc213771747]P – Definitions 
Pacific Prevailing Time (PPT)
	As defined in the Markets+ Tariff. All times are represented in 24-hour time format.
Participating Balancing Authority
	As defined in the Markets+ Tariff. 
Participating Balancing Authority Area
	As defined in the Markets+ Tariff. 
Plant Minimum Down Time
For an MCR, the minimum length of time required following complete desynchronization that the entire combined cycle plant must remain offline prior to a subsequent synchronization. 
Plant Minimum Run Time
As defined in the Markets+ Tariff.
Point-of-Delivery (POD)
As defined in the Markets+ Tariff.
Point-of-Interconnection (POI)
	The physical point on the transmission system at which a Resource interconnects.
Point-of-Receipt (POR)
As defined in the Markets+ Tariff.
Point-to-Point Service Distribution Cap
As defined in the Markets+ Tariff.
Portal
As defined in the Markets+ Tariff.
Power Transfer Distribution Factor (PTDF)
The percentage of power transfer flowing through a facility or set of facilities (flowgate) for a particular transfer when there are no contingencies.
Price Node (Pnode)
As defined in the Markets+ Tariff.  
Public GHG Report
The public information report created by the Market Operator and published on the Market Operator website as described in Section 5.5.6.
[bookmark: _Toc213771748]Q – Definitions 
[bookmark: _Toc213771749]R – Definitions 
Ramp-Rate-Down
As defined in the Markets+ Tariff.
Ramp-Rate-Up
As defined in the Markets+ Tariff.
Real-Time Balancing Market (RTBM)
As defined in the Markets+ Tariff.
Real-Time Capability
As defined in the Markets+ Tariff.
Real-Time Load Ratio Share
As defined in the Markets+ Tariff.
Real-Time
The continuous time period during which the Real-Time Balancing Market is operated.
Reference Bus 
The location within the Markets+ Footprint relative to which all mathematical quantities, including shift factors and penalty factors relating to physical operation, will be calculated. 
Reliability Coordinator
As defined in the Markets+ Tariff.
Reliability Unit Commitment (RUC)
As defined in the Markets+ Tariff.
Renewable Energy Certificate (REC)
A tradeable instrument representing the renewable and environmental attributes of 1 MWh of Energy from a renewable Resource.
Reported Load
As defined in the Markets +Tariff.
Reporting Entity
A Load Responsible Entity which has elected to participate in the Markets+ GHG tracking and reporting program, and which receives a Reporting Entity GHG Report from the Market Operator.  
Reporting Entity GHG Report
A report created by the Market Operator published on the METra portal as described in Section 5.5.6 that contains GHG data and information specific to a Reporting Entity’s Resource Portfolio for each hour, and which is only accessible by that Reporting Entity.
Reserve Zone 
As defined in the Markets+ Tariff.  
Resettlement
	As defined in the Markets +Tariff.
[bookmark: OLE_LINK105]Residual Energy
The Energy not mapped to a particular Reporting Entity in Markets+, combined with the Excess Energy. 
Residual Load 
	As defined in the Markets +Tariff. 
Resource
	As defined in the Markets+ Tariff. 
Resource-to-Load Distribution Factor
	As defined in the Markets+ Tariff. 
Resource Adequacy Program
	As defined in the Markets+ Tariff. 
Resource Aggregation
A Resource that is registered in accordance with Attachment A, Section 4.2.6 of the Markets+ Tariff. 
Resource Aggregation Base Distribution Factor
Numerical value, expressed as a percentage, that represent the anticipated allocation of injection or withdrawal from each unit or plant within a Resource Aggregation from 0 MW up to the Minimum Economic Capacity Operating Limit, or in the case of MSRs, Minimum Discharge or Charge Limit, of the Resource Aggregation. These factors indicate how much of the Energy Offer up to the Minimum Economic Capacity Operating Limit, or in the case of MSRs, Minimum Discharge or Charge Limit, of the Resource Aggregation is expected to come from each unit or plant during the relevant time period. The base distribution factors for all units or plants within the Resource Aggregation must total 1.0.
Resource Aggregation Incremental Distribution Factor
Numerical value, expressed as a percentage, that represent the anticipated allocation of injection or withdrawal from each unit or plant within a Resource Aggregation from the Minimum Economic Capacity Operating Limit, or in the case of an MSR, the Minimum Discharge or Charge Limit, up to the Maximum Economic Capacity Operating Limit, or in the case of an MSR, the Maximum Discharge or Charge Limit of the Resource Aggregation. These factors indicate how much of the Energy Offer from Minimum Economic Capacity Operating Limit, or in the case of an MSR, the Minimum Discharge or Charge Limit up to the Maximum Economic Capacity Operating Limit, or in the case of an MSR, the Maximum Discharge or Charge Limit of the Resource Aggregation is expected to come from each unit or plant during the relevant time period. The incremental distribution factors for all units and/or plants within the Resource Aggregation must total 1.0.
Resource Hub
[bookmark: _GoBack_2_0]A Settlement Location consisting of an aggregation of Resource Price Nodes developed for financial and trading purposes.
Resource Mapping
The pre-market process for identifying owned and contracted Resources, and designating these Resources to Load Responsible Entities, non-GHG areas, or Residual Energy. 
Resource Offer
As defined in the Markets+ Tariff.
Resource Portfolio
For purposes of GHG tracking and reporting, the collection of Resources mapped to a Load Responsible Entity. 
[bookmark: _Toc213771750]S – Definitions 
S7 Scheduled Settlement Statement
	As defined in the Markets+ Tariff. 
S53 Scheduled Settlement Statement 
	As defined in the Markets+ Tariff. 
S120 Scheduled Settlement Statement
	As defined in the Markets+ Tariff.
Scarcity Price
As defined in the Markets+ Tariff.
Scarcity Pricing
As defined in the Markets+ Tariff.
Scheduled Settlement 
As defined in the Markets+ Tariff.
Scheduled Settlement Statement
As defined in the Markets+ Tariff.
Security Constrained Economic Dispatch (SCED)
An algorithm capable of clearing, dispatching, and pricing Energy and Flexibility Reserve on a co-optimized basis that minimizes overall cost while enforcing multiple security constraints.
Security Constrained Unit Commitment (SCUC)
An algorithm capable of committing Resources to supply Energy and/or Flexibility Reserve Products on a co-optimized basis that minimizes capacity costs while enforcing multiple security constraints.
Self-Committed to Charge
	As defined in the Market+ Tariff.	
Service Flow Constraint (SFC)
	As defined in the Markets+ Tariff.
Setpoint Target
As defined in the Markets+ Tariff
Settlement Area 
As defined in the Markets+ Tariff.
Settlement Determinant Report
A daily report of interval input, intermediate calculation and settlement result data with full Settlement Location and transactional detail which is generated for each Asset Owner and Operating Day settled, either on a Scheduled Settlement or Resettlement basis.  Separate reports are available for 1) 5-minute data and 2) hourly and daily data.
Settlement Invoice
As defined in the Markets+ Tariff.
Settlement Location
	As defined in the Markets+ Tariff. 
Settlement Statement
As defined in the Markets+ Tariff.
[bookmark: OLE_LINK263][bookmark: OLE_LINK264]Shadow Price
[bookmark: OLE_LINK267][bookmark: OLE_LINK268]As defined in the Markets+ Tariff.
Short-Term Flex Down
As defined in the Markets+ Tariff
Short-Term Flex Up
As defined in the Markets+ Tariff
Short-Term Load Forecast
A load forecast developed by the Market Operator on a rolling 5-minute basis for the next 120 Dispatch Intervals for input into the Real-Time Balancing Market.
Simultaneous Co-optimization Methodology
	As defined in the Markets+ Tariff.
Software Error
	As defined in the Markets+ Tariff. 
Specified GHG Adder
	As defined in the Markets+ Tariff. 
Specified Source Resource
	As defined in the Markets+ Tariff. 
Start-Up Offer
As defined in the Markets+ Tariff. 
State Estimator 
As defined in the Markets+ Tariff. 
Start-Up Time
As defined in the Markets+ Tariff.
State of Charge
	As defined in the Markets+ Tariff.
State of Charge Forecast
	As defined in the Markets+ Tariff.
Surplus Threshold
	As defined in the Markets+ Tariff.
Synchronized Resource
As defined in Markets+ Tariff.
Sync-To-Min Time  
As defined in the Markets+ Tariff.
[bookmark: _Toc213771751]T – Definitions 
Through Interchange Transaction
As defined in the Markets+ Tariff.
Trading Hub 
As defined in the Markets+ Tariff.
Transition State Offer
As defined in the Markets+ Tariff.
Transition State Time
As defined in the Markets+ Tariff.
Transmission Constraint Shadow Price
As defined in the Markets+ Tariff.
Transmission Operator
As defined in the Markets+ Tariff.
Turn-Around Ramp Rate Factor
A Resource Offer parameter with a value between 0.01 and 1.00, inclusive, that is used as a multiplier to limit a Resource’s Ramp-Rate-Up or Ramp-Rate-Down parameter in the RTBM.
Type 1A Energy
As defined in the Markets+ Tariff.
Type 1B Energy
As defined in the Markets+ Tariff.
Type 1B Energy Maximum Quantity
The maximum quantity of Type 1B Energy associated with a Specified Source Resource that may be attributed to a GHG Pricing Zone.
Type 2 Energy
As defined in the Markets+ Tariff.
Type 2 Energy Maximum Quantity
The maximum quantity of Type 2 Energy associated with a Specified Source Resource that may be attributed to a GHG Pricing Zone.
[bookmark: _Toc213771752]U – Definitions 
Uncommitted Export Interchange Transaction
As defined in the Markets+ Tariff.
Uncommitted Import Interchange Transaction
As defined in the Markets+ Tariff.
Uninstructed Resource Deviation (URD)
As defined in the Markets+ Tariff.
[bookmark: _Toc334168599]Unspecified GHG Adder
As defined in the Markets+ Tariff.
Unspecified Source Import
As defined in the Markets+ Tariff.
[bookmark: _Toc213771753]V – Definitions 
Variable Energy Resource (VER)
As defined in the Markets+ Tariff.  
Violation Relaxation Limit (VRL)
As defined in the Markets+ Tariff.  
Virtual Energy Bid
As defined in the Markets+ Tariff.
Virtual Energy Bid Curve
A set of price/quantity pairs that consists of Megawatt and dollars per Megawatt hour with up to ten (10) price/quantity pairs. 
Virtual Energy Offer
As defined in the Markets+ Tariff.  
Virtual Energy Offer Curve
A set of price/quantity pairs that consists of Megawatt and dollars per Megawatt hour with up to ten (10) price/quantity pairs.
Virtual Transactions
As defined in the Markets+ Tariff.  
[bookmark: _Toc213771754]W – Definitions 
WRAP Operations Program Hourly Holdback
A MW quantity, as determined on a preschedule day, that has been issued by the WRAP and is capable of converting into an Energy Deployment on a given hour of the succeeding Operating Day.  A Market Participant with an obligation to provide a WRAP holdback will include the MW value as a positive value to represent an increase to a Market Participant’s Must Offer Obligation.  A Market Participant receiving a WRAP holdback will include the MW value as a negative value to represent a decrease to a Market Participant’s Must Offer Obligation.
WRAP Operations Program Hourly Sharing Result
The result of WRAP sharing calculation in MW Qty, for an entity in a given hour of a succeeding Operating Day as determined on a preschedule day.  If an entity’s WRAP Operations Program Sharing Result is a positive quantity, this indicates a surplus and if an entity’s WRAP Operations Program Sharing Result is negative, this indicates a deficit. If the Sharing Result is equal to zero (0) MW, this indicates a neutral position that is neither a surplus nor a deficit. 
[bookmark: _Toc213771755]X – Definitions 
[bookmark: _Toc213771756]Y – Definitions 
[bookmark: _Toc213771757]Z – Definitions 


[bookmark: _Toc212633234][bookmark: _Toc212633915][bookmark: _Toc213746293][bookmark: _Toc213771758][bookmark: _Toc213771759]Introduction
[bookmark: _Toc157498502][bookmark: _Toc164744728][bookmark: _Toc164747549]The Markets+ Protocols developed by the Market Operator provide background information, guidelines, business rules, and processes for the operation and administration of Markets+ and the Reliability Unit Commitment processes, including market settlements, billing, and accounting requirements.
[bookmark: _Toc134796462][bookmark: _Toc134798757][bookmark: _Toc145059165][bookmark: _Toc145062568][bookmark: _Toc145067180][bookmark: _Toc146627493][bookmark: _Toc146629358][bookmark: _Toc146631220][bookmark: _Toc146633087][bookmark: _Toc146630099][bookmark: _Toc146792984][bookmark: _Toc146794680][bookmark: _Toc146796375][bookmark: _Toc146798070][bookmark: _Toc146800682][bookmark: _Toc146803317][bookmark: _Toc146805021][bookmark: _Toc146806725][bookmark: _Toc134796463][bookmark: _Toc134798758][bookmark: _Toc145059166][bookmark: _Toc145062569][bookmark: _Toc145067181][bookmark: _Toc146627494][bookmark: _Toc146629359][bookmark: _Toc146631221][bookmark: _Toc146633088][bookmark: _Toc146630100][bookmark: _Toc146792985][bookmark: _Toc146794681][bookmark: _Toc146796376][bookmark: _Toc146798071][bookmark: _Toc146800683][bookmark: _Toc146803318][bookmark: _Toc146805022][bookmark: _Toc146806726][bookmark: _Toc134796464][bookmark: _Toc134798759][bookmark: _Toc145059167][bookmark: _Toc145062570][bookmark: _Toc145067182][bookmark: _Toc146627495][bookmark: _Toc146629360][bookmark: _Toc146631222][bookmark: _Toc146633089][bookmark: _Toc146630101][bookmark: _Toc146792986][bookmark: _Toc146794682][bookmark: _Toc146796377][bookmark: _Toc146798072][bookmark: _Toc146800684][bookmark: _Toc146803319][bookmark: _Toc146805023][bookmark: _Toc146806727][bookmark: _Toc134796465][bookmark: _Toc134798760][bookmark: _Toc145059168][bookmark: _Toc145062571][bookmark: _Toc145067183][bookmark: _Toc146627496][bookmark: _Toc146629361][bookmark: _Toc146631223][bookmark: _Toc146633090][bookmark: _Toc146630102][bookmark: _Toc146792987][bookmark: _Toc146794683][bookmark: _Toc146796378][bookmark: _Toc146798073][bookmark: _Toc146800685][bookmark: _Toc146803320][bookmark: _Toc146805024][bookmark: _Toc146806728][bookmark: _Toc134796466][bookmark: _Toc134798761][bookmark: _Toc145059169][bookmark: _Toc145062572][bookmark: _Toc145067184][bookmark: _Toc146627497][bookmark: _Toc146629362][bookmark: _Toc146631224][bookmark: _Toc146633091][bookmark: _Toc146630103][bookmark: _Toc146792988][bookmark: _Toc146794684][bookmark: _Toc146796379][bookmark: _Toc146798074][bookmark: _Toc146800686][bookmark: _Toc146803321][bookmark: _Toc146805025][bookmark: _Toc146806729][bookmark: _Toc213771760]Related Documents and Training 
[bookmark: _Toc157498558]Additional technical documents for interfacing with Markets+ are located on the Markets+ Change User Forum page on the Market Operator’s website.  Additional references for details of offering, tagging, clearing, and settling in Markets+ are located in the SPP Learning Center.


[bookmark: _Toc258924827][bookmark: _Ref262218467][bookmark: _Toc263173244][bookmark: _Toc263173604][bookmark: _Toc263173789][bookmark: _Toc263174155][bookmark: _Toc263235054][bookmark: _Toc263235697][bookmark: _Toc263429376][bookmark: _Toc263795393][bookmark: _Toc266869588][bookmark: _Ref425857968][bookmark: _Toc213771761][bookmark: OLE_LINK93][bookmark: OLE_LINK94]Markets+ Overview
As a Market Operator, SPP is mandated by the Federal Energy Regulatory Commission to ensure competitive wholesale electricity prices. Reliability and transmission infrastructure is the responsibility of the Reliability Coordinators, Balancing Authorities, Transmission Service Providers, Transmission Operators, and Generator Owner/Operators that are participating in Markets+ within the Markets+ Footprint.  In order to ensure competitive wholesale electricity prices, the Market Operator operates and administers Markets+ with constant communication and coordination with these entities.  Markets+ does not supersede any Market Participants’ obligations with respect to any other capacity or ancillary service obligations.  These entities’ responsibilities with regard to capacity adequacy, reserves, and other reliability-based concerns do not change as a result of this market.
[bookmark: _Toc213771762]Energy and Flexibility Reserve Products Markets
The Energy and Flexibility Reserve Products Markets in Markets+ include Market Participant participation in:
· a price-based Day-Ahead Market with a flowgate based allocation method to distribute Congestion Rents resulting from economic commitment and dispatch; 
· a price-based Real-Time Balancing Market (RTBM); and 
· all Reliability Unit Commitment (RUC) processes.  
Operating reserve requirements will continue to be met by the individual Balancing Authorities and will not be procured as part of Markets+.
The Day-Ahead Market provides Market Participants with the ability to submit Offers to sell Energy and Mid-Term Flex Up, and/or to submit Bids to purchase Energy.  The RTBM provides Market Participants with the ability to submit Offers to sell Energy and Mid-Term Flex Up.  Energy and Flexibility Reserve Products Markets operations will simultaneously optimize Resource Offers for Energy and Mid-Term Flex Up in the Security Constrained Unit Commitment (SCUC) and Security Constrained Economic Dispatch (SCED) algorithms.  The objective function of simultaneous optimization will be the minimization of the total production costs in the Day-Ahead Market and the RTBM for Energy and Flexibility Reserve Products to meet the requirements of the Markets+ Footprint.  Procurement of Flexibility Reserve Products will not be decoupled from the procurement of Energy from Resources capable of providing both Energy and Flexibility Reserve Products.  Resources selected to provide Flexibility Reserve Products will receive opportunity cost payments when appropriate which are included in the Market Clearing Prices for each product.  The Simultaneous Co-optimization Methodology logic considers various permutations of unit commitment, and the simultaneous dispatch of Energy and Flexibility Reserve Products, arriving to a solution that results in the least overall production cost subject to meeting operational constraints.  
The RUC processes are needed to ensure that the physical unit commitment produced from the Day-Ahead Market is sufficient to meet the Market Operator’s projected capacity needs during the Operating Day.  Exhibit 3-1 provides an overview of the key Energy and Flexibility Reserve Products Markets functions.























[bookmark: _Toc213772414]Exhibit 3‑1: Overview of Key Energy and Flexibility Reserve Products Market Functions
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Key features of the Day-Ahead Market include:
(1) Financially binding market with a limited must offer requirement, in which all cleared supply and demand is settled;
(2) Internal Energy Schedule Settlement Adjustments (IESSA) for Energy to accommodate internal physical bilateral transactions between Market Participants by removing their impact from the Day-Ahead Market settlement;
(3) Physical supply offers and physical demand bids are immediately accommodated.  Virtual Energy Offers and Virtual Energy Bids will be accommodated beginning no earlier than six (6) months following Markets+ go-live and will not be initially implemented during summer season;
(4) Day-Ahead Market clearing is performed for Energy and Flexibility Reserve Products on a least cost, co-optimized basis and accounts for each Resource’s marginal system losses, congestion, and Energy cost to minimize the overall production cost;  
(5) All physical supply cleared for Flexibility Reserve Products are paid at the applicable Reserve Zone Market Clearing Price for the Flexibility Reserve Product;
(6) All Energy supply cleared is paid at the Settlement Location Day-Ahead Market Locational Marginal Price and all Energy demand cleared is charged at the Settlement Location Day-Ahead Market Locational Marginal Price producing an over collection due to congestion (Congestion Rent) and marginal losses (Marginal Loss Component);
(7) Congestion Rent Eligible Transmission Service Reservation (CRETSR) Holders are eligible to be paid a portion of the total Congestion Rent collected on each binding constraint, with any excess revenue being allocated back to the applicable MTSP as outlined in the Markets+ Settlements Calculation Guide;
(8) A loss adjustment factor is applied to load LMP’s to account for the over-collection that results from marginal losses modeling;
(9) Market Operator committed Resources are assured recovery of their Start-Up Offer, No-Load Offer and actual incremental Energy costs as defined in the Energy Offer Curve subject to certain eligibility criteria; 
(10) Participating Balancing Authority committed Resources that are committed for valid reliability reasons are assured recovery of their Start-Up Offer, No-Load Offer and actual incremental Energy costs as defined in the Energy Offer Curve subject to certain eligibility criteria; 
(11) Flexibility Reserve Product procurement costs are allocated and collected on a Reserve Zone basis; and
(12) GHG Pricing Zones are modeled to accommodate state mandated GHG Pricing Programs as detailed in Section 5.  
  Key features of the RUC processes and Real-Time Balancing Market include:
(1) A minimum limited must-offer requirement;
(2) IESSAs for Energy to accommodate internal physical bilateral transactions between Market Participants by removing their impact from the RTBM settlement (IESSAs do not have any impact on the RUC processes);
(3) The RTBM operates on a 5-minute basis and calculates Dispatch Targets for Energy and clears Flexibility Reserve Products on a least cost, co-optimized basis and accounts for each Resource’s marginal system losses, congestion, and Energy cost to minimize the overall production cost;
(4) Cleared Flexibility Reserve Products settlement is performed on a 5-minute basis.  Charges and credits are calculated as the difference between the RTBM Flexibility Reserve Products MW cleared and the Day-Ahead Market Flexibility Reserve Products MW cleared amount multiplied by the applicable RTBM Reserve Zone Flexibility Reserve Products Market Clearing Prices;
(5) [bookmark: OLE_LINK10][bookmark: OLE_LINK30]Resource settlement is performed on a 5-minute basis.  Energy charges and credits are calculated as the difference between the Resource actual output and the Resource Day-Ahead Market cleared MW amount multiplied by the Settlement Location RTBM Locational Marginal Price;
(6) Load settlement is performed on a 5-minute basis.  Energy charges and credits are calculated as the difference between the load actual consumption and the load Day-Ahead Market cleared MW amount multiplied by the Settlement Location RTBM Locational Marginal Price;
(7) Import, Export, and Through Interchange Transaction settlement is performed on a 5-minute basis.  Charges and credits are calculated as the difference between the real-time scheduled MW amount and the Day-Ahead Market cleared MW amount multiplied by the RTBM Locational Marginal Price of the appropriate External Interface Settlement Location;
(8) Market Participants are assessed an hourly Market Transmission Use charge that is equal to the Market Transmission Use rate multiplied by the sum of each Market Participant’s real-time metered load, real-time metered generation, real-time Import Interchange Transactions, and real-time Export Interchange Transactions.  The Market Transmission Use rate is calculated annually and is fixed for the year, unless updated during the year with an intra-year change;
(9) A loss adjustment factor is applied to load LMPs to account for the over or under collection that results from marginal losses modeling;
(10) Market Operator committed Resources are assured recovery of their Start-Up Offer, No-Load Offer, and actual incremental Energy costs as defined in the Energy Offer Curve subject to certain eligibility criteria;
(11)    Participating Balancing Authority committed Resources that are committed for valid reliability reasons are assured recovery of their Start-Up Offer, No-Load Offer, and actual incremental Energy costs as defined in the Energy Offer Curve subject to certain eligibility criteria;  
(12) Charges are imposed on Market Participants for failure to deploy Energy and cleared Flexibility Reserve Products as instructed; 
(13) Flexibility Reserve Products procurement costs are collected from Market Participants on a Participating Balancing Authority Area real-time load ratio share basis; and
(14) GHG Pricing Zones are modeled to accommodate state mandated GHG Pricing Programs as detailed in Section 5.  
Exhibit 3-2 provides a timeline-based illustration of the sequencing and interaction of the key Energy and Flexibility Reserve Products markets functions for a representative Operating Day (1/31).  
[bookmark: _Toc213772415]

Exhibit 3‑2: Energy and Flexibility Reserve Markets Processes Timeline



1 [bookmark: _Toc212633239][bookmark: _Toc212633920][bookmark: _Toc213746298][bookmark: _Toc213771763][bookmark: _Ref100146196][bookmark: OLE_LINK251][bookmark: OLE_LINK252][bookmark: OLE_LINK142]
2 [bookmark: _Toc212633240][bookmark: _Toc212633921][bookmark: _Toc213746299][bookmark: _Toc213771764]
3 [bookmark: _Toc212633241][bookmark: _Toc212633922][bookmark: _Toc213746300][bookmark: _Toc213771765]
3.1 [bookmark: _Toc212633242][bookmark: _Toc212633923][bookmark: _Toc213746301][bookmark: _Toc213771766]
[bookmark: _Ref212540108][bookmark: _Toc213771767]Day-Ahead Market and RTBM SCED 
	The SCED used in the Day-Ahead Market and RTBM produces both a dispatch solution and a pricing solution.  The dispatch solution and pricing solution are executed independent of each other.  The MW quantities used in settlements for the dispatch and clearing of Energy and Flexibility Reserve Products result from the dispatch solution.  Except where specified as DLMP, prices used in settlements result from the pricing solution and will be specified as LMP, MCC, MCP, MEC, and MLC.  DLMP results from the dispatch solution.  The differences between the dispatch solution and the pricing solution are:
(1) SCED dispatch solution
(a) Co-optimization of Energy and Flexibility Reserve Products is based on the Energy Offers and Bids and Mid-Term Flex Up Offers submitted by the Market Participants.
(2) SCED pricing solution
(a) For non-Fast-Start Resources (FSRs), Co-optimization of Energy and Flexibility Reserve Products is based on the Energy Offers and Bids and Mid-Term Flex-Up Offers submitted by the Market Participants.
(b) For FSRs committed by the Market Operator or a Participating Balancing Authority for an Emergency Condition or Local Reliability Issue but not including self-committed FSRs, the Market Operator calculates a Composite Energy Offer Curve for use in the co-optimization of Energy and Flexibility Reserve Products.  The Composite Energy Offer Curve will be calculated and applied as follows:
(i) The Market Operator calculates a Composite Energy Offer Curve for an FSR by modifying each price point on the Energy Offer Curve for each market interval of the Minimum Run Time by adding amortized Start-Up Offer and No-Load Offer.  For FSRs that are MSRs, the Composite Energy Offer Curve applies only to the discharge portion of the Energy Offer Curve.
1. The commitment costs (i.e. start-up cost and no-load cost) in effect at the time of commitment are amortized over the Maximum Economic Capacity Operating Limit (Max ECOL), or in the case of an MSR, the Maximum Discharge Limit, and the Minimum Run Time.
a. The start-up cost added to each breakpoint of the Energy Offer Curve is calculated by dividing the Start-Up Offer by the Max ECOL, or in the case of an MSR, the Maximum Discharge Limit, and by the Minimum Run Time rounded up to the nearest interval.
b. The no-load cost added to each breakpoint of the Energy Offer Curve is calculated by dividing the No-Load Offer by the Max ECOL, or in the case of an MSR, the Maximum Discharge Limit, and by the ratio of the number of intervals needed to meet the Minimum Run Time to the number of intervals in an hour.
2. The application of the Composite Energy Offer Curve begins with the commitment interval and extends through the Minimum Run Time.
For example, an FSR with a Start-Up Offer of $100, a No-Load Offer of  $50, a Max ECOL of 10 MW, a flat Energy Offer Curve of $15, and a Minimum Run Time of 26 minutes will have a Composite Energy Offer calculated as follows:
1. Day-Ahead Market:
a. Because the interval length in the Day-Ahead Market is one (1) hour, it takes one (1) interval to meet the Minimum Run Time requirement; therefore, the Minimum Run Time is rounded up to one (1) hour.
b. The Start-Up Offer will be amortized by $100/(10MW X 1 hour) = $10/MWh and added to the No-Load Offer which is amortized by $50/h / 10MW X 1Interval / 1Interval) = $5/MWh
c. Composite Energy Offer Curve = $15/MWh + $10/MWh + $5/MWh = $30/MWh
2. RTBM:			
a. Because the interval length in RTBM is five (5) minutes, it takes six (6) intervals to meet the Minimum Run Time; therefore, the Minimum Run Time is rounded up to 6/12 hour.
b. The Start-Up Offer will be amortized by $100/(10 MW X 6/12 hour) = $20/MWh is added to the No-Load Offer which will be amortized by $50/h) / (10MW X 6 Intervals / 12Intervals) = $10 MWh
c. Composite Energy Offer Curve = $15/MWh + $20/MWh + 			$10/MWh = $45/MWh
(c) In addition to dispatchable Bids and Offers, FSRs committed by the Market Operator, including FSRs committed at the request of Participating Balancing Authorities, Transmission Operators, or Reliability Coordinators, but not including self-committed FSRs, will have their minimum operating limit relaxed to 0 MW.
	      For Day-Ahead Market and RTBM SCED, mitigation measures for Energy and Flexibility Reserve Product Offers, described under Sections 12.1.2.4 and 12.1.2.6 will be performed in the SCED pricing solution.
	      An FSR’s Composite Energy Offer Curve will be subject to the Energy Offer Cap described under Section 12.1.5.


[bookmark: _Toc213771768]Energy and Flexibility Reserve Products Markets Requirements and Processes
Energy and Flexibility Reserve Products Markets processes consist of activities beginning six (6) days prior to the Day-Ahead Market (Pre-Day-Ahead), activities the day prior to the Operating Day (Day-Ahead), activities during the Operating Day (Operating Day) and activities following the end of the Operating Day (Post Operating Day).  All time referenced throughout this section  is Pacific Prevailing Time (PPT).  A detailed description of the activities in each of these four (4) periods and key market design elements for the Energy and Flexibility Reserve Products Markets functions depicted in Exhibit 3-1 are provided in the following subsections.  System Requirements are discussed first as these requirements apply to all four (4) periods.
















[bookmark: _Toc213771769]Market Operator System Requirements
Prior to and in parallel with the Energy and Flexibility Reserve Products Markets processes, the Market Operator performs several related activities as follows.
1 [bookmark: _Toc212633246][bookmark: _Toc212633927][bookmark: _Toc213746305][bookmark: _Toc213771770][bookmark: _Toc247270970][bookmark: _Toc258924830][bookmark: _Toc263173246][bookmark: _Toc263173606][bookmark: _Toc263173792][bookmark: _Toc263174158][bookmark: _Toc263235057][bookmark: _Toc263235700][bookmark: _Toc263429379][bookmark: _Toc263795396][bookmark: _Toc266869591]
2 [bookmark: _Toc212633247][bookmark: _Toc212633928][bookmark: _Toc213746306][bookmark: _Toc213771771]
3 [bookmark: _Toc212633248][bookmark: _Toc212633929][bookmark: _Toc213746307][bookmark: _Toc213771772]
3.1 [bookmark: _Toc212633249][bookmark: _Toc212633930][bookmark: _Toc213746308][bookmark: _Toc213771773]
[bookmark: _Toc213771774]Reserve Zone Establishment
The Market Operator establishes Reserve Zones to ensure the deliverability of cleared Flexibility Reserve Products throughout the Markets+ Footprint.  
(1) The Market Operator identifies the need for Reserve Zones within the Markets+ Footprint through Reserve Zone studies that identify constrained areas within the Markets+ Footprint which may require a minimum amount of Flexibility Reserve Products procurement within that zone or may be limited to a maximum amount of Flexibility Reserve Products procurement within that zone to ensure market-wide procurement of Flexibility Reserve Products is deliverable when deployed.
(2) Reserve Zone studies will be conducted semi-annually each year separated by at least a six (6) month timeframe and will be made effective in accordance with the Commercial Model timeline.  Normal transmission system topology will be used for the study along with selected, approved long-term outages.  All Resources and loads in the Markets+ Footprint will be evaluated.
(3) To ensure deliverability of Flexibility Reserve Products, the most likely constrained transmission facilities must be identified.  Monitored constraints will be identified through analysis of historical congestion activity, planned transmission and generation outages, and forecasted system demands and generation.
(4) Once a final set of transmission constraints is identified, Pnodes are grouped based on similar impact on all of the remaining transmission constraints.  The groups of Pnodes represent the Reserve Zones.  Each Pnode will be placed into exactly one (1) Reserve Zone.
(5) Reserve Zones may be added or reconfigured between semiannual updates to address significant changes in system conditions that would cause adverse deliverability impacts absent the Reserve Zone addition or reconfiguration.  Any resulting changes made to the Reserve Zones will be communicated to the Market Participants no less than two (2) Business Days prior to becoming effective. 
[bookmark: _Toc247270971][bookmark: _Ref251574702][bookmark: _Toc258924831][bookmark: _Toc263173247][bookmark: _Toc263173607][bookmark: _Toc263173793][bookmark: _Toc263174159][bookmark: _Toc263235058][bookmark: _Toc263235701][bookmark: _Toc263429380][bookmark: _Toc263795397][bookmark: _Toc266869592][bookmark: _Ref531351604][bookmark: _Ref531351732][bookmark: _Ref531351984][bookmark: _Ref531352044][bookmark: _Ref93997888][bookmark: _Ref194665810][bookmark: _Toc213771775]Forecasting
[bookmark: _Toc247270972][bookmark: _Toc258924832][bookmark: _Toc263173248][bookmark: _Toc263174160][bookmark: _Toc263235059][bookmark: _Toc263235702][bookmark: _Toc263429381][bookmark: _Toc263795398][bookmark: _Toc266869593][bookmark: _Ref269384801][bookmark: _Ref270488652][bookmark: _Ref270489440][bookmark: _Ref270489744][bookmark: _Ref270489990][bookmark: _Ref212550790][bookmark: _Ref212550894][bookmark: _Ref212551906][bookmark: _Toc213771776]Short-Term and Mid-Term Load Forecasting
[bookmark: _Toc247270973]The Market Operator develops Short-Term Load Forecasts and Mid-Term Load Forecasts for each Forecast Area.  The Short-Term Load Forecast produces values on a rolling 5-minute basis for at least the next three (3) hours.  The Mid-Term Load Forecast produces hourly values for the next hour through seven (7) days.  Load forecasts are derived through a combination of conforming load and Non-Conforming Load forecasts for each Forecast Area as described under Sections 4.1.2.1.1 and 4.1.2.1.2.  The Forecast Area short-term and mid-term forecasts are then summed up to the Markets+ Footprint short-term and mid-term forecasts.  These forecasts include an estimate of losses that must be removed, as described under Section 4.1.2.1.3, prior to execution of the market applications for the dispatch to reflect losses appropriately under the marginal losses approach.  Once the estimated losses have been removed, both the Mid-Term Load Forecast and the Short-Term Load Forecast are distributed to the Pnode level for modeling purposes for use in the RUC and RTBM processes as described under Section 4.1.2.1.6.  The Day-Ahead Market relies on bid-in demand, so these load forecasts are not used in that process. 
[bookmark: _Ref258479473][bookmark: _Toc263173249][bookmark: _Toc263795399][bookmark: _Toc213771777]Conforming Load
Conforming load is load that changes in a reasonably predictable, uniform ratio that is environmentally driven (e.g., changes in temperature) as opposed to process driven (e.g., large industrial or irrigation processes).  The Market Operator uses a load forecasting tool to produce the Mid-Term and Short-Term Load Forecasts for conforming load within each Forecast Area.  The load forecasting tool uses historical actual conforming load values as well as temperature, wind speed, dew point, and any other environmental variables determined necessary to accurately forecast the conforming load within each Forecast Area.    
[bookmark: _Ref258479486][bookmark: _Toc263173250][bookmark: _Toc263795400][bookmark: _Toc213771778]Non-Conforming Load
[bookmark: _Ref258478731][bookmark: _Toc263173251][bookmark: _Toc263795401]Non-Conforming Load is more process driven and needs to be separated from the load forecast application because it does not follow a predictable pattern.  Load that is modeled to represent the charging capabilities of ESRs not registered as an MSR must be considered a Non-Conforming Load.  Market Participants with registered Non-Conforming Load must submit hourly load forecasts of Non-Conforming Load consumption to the Market Operator before the Market Operator begins the Day-Ahead RUC process for the Operating Day and for six (6) Operating Days following the Operating Day.  Once the initial submission is received before the Market Operator begins the Day-Ahead RUC process, Market Participants are allowed to submit hourly load forecasts of Non-Conforming Load after the Market Operator begins the Day-Ahead RUC process up to thirty (30) minutes before the Operating Hour.  Market Participants are encouraged to submit a forecast of each registered Non-Conforming Load for two (2) hours following the current interval for each 15-minute interval that the forecast deviates from the hourly profile.  If the 15-minute forecast is unavailable, the Market Operator will interpolate using the submitted hourly Non-Conforming Load forecast.  Market Participants must also submit a forecast on a 5-minute rolling 15-minute ahead basis.  The submitted Non-Conforming Load will be added to the conforming load forecasts to create the total Forecast Area forecast.  Market Participants are required to submit actual Non-Conforming Load data for each Non-Conforming Load for which metering is available or estimates of Non-Conforming Load for which metering is not available (submitted forecast value can be used as actual).
[bookmark: _Ref103677828][bookmark: _Toc213771779]Losses
Both the Short-Term and the Mid-Term Load Forecasts for each Forecast Area are originally calculated including an estimate of losses.  To allow for the correct dispatch using a marginal losses approach, the loss estimates from the original forecasts must be removed before distributing the forecast load to the loads at the individual Pnodes. 
For the RTBM, loss estimates are determined based on State Estimator solutions.  The Market Operator determines Forecast Area loss percentage for each Forecast Area by dividing the solved losses of the Forecast Area by the total load plus losses of Forecast Area from the most recent valid solution.  The Market Operator then multiplies the Short-Term Load Forecast of Forecast Area by (1 – Forecast Area loss percentage) to obtain Forecast Area load forecast without estimated losses for use in the RTBM study.
[bookmark: _Toc263173252][bookmark: _Toc263795402]For each RUC execution, the Market Operator estimates the future system operating conditions and a power flow study is used to determine loss estimates.  Using the estimated future system operating conditions, the Market Operator determines Forecast Area loss percentage with an approach similar to the RTBM approach: for each area, dividing the study solution losses of Forecast Area by the total load plus losses of Forecast Area in the solution.  The Market Operator then multiplies (1 – Forecast Area loss percentage) by the Mid-Term Load Forecast of Forecast Area to obtain Forecast Area load forecast without estimated losses for use in the RUC study.     
[bookmark: _Toc263173253][bookmark: _Toc263795403][bookmark: _Toc213771780]Demand Response Adjustments
In developing the Short-Term Load Forecast, the Market Operator will perform a gross-up adjustment in real-time for deployed Dispatchable Demand Response Resources (DDRR) in order to continue to forecast the total load to be served by the RTBM.  The Market Operator will gross-up Forecast Area actual real-time load received via SCADA by adding the real-time DDRR output to Forecast Area actual load where the DDRR resides.  The DDRR output, in this case, is the estimated DDRR output as calculated pursuant to Section 4.2.2.5.1.
[bookmark: _Ref260168919][bookmark: _Toc263173254][bookmark: _Toc263795404][bookmark: _Toc213771781][bookmark: _Ref258479648]Reserve Zone Load
Using the Pnode load forecasts developed under Section 4.1.2.1.6, the Market Operator sums up the load forecasts at each Pnode in a Reserve Zone to determine the amount of load within the Reserve Zone for input into the study models used to establish the daily Reserve Zone minimum and maximum Flexibility Reserve Products requirements.  Additionally, the Market Operator will calculate each Asset Owner’s forecast load within each Reserve Zone and the Market Operator will then use this Asset Owner load forecast to estimate each Asset Owner’s Flexibility Reserve Products obligations within each Reserve Zone.
[bookmark: _Ref258484770][bookmark: _Toc263173255][bookmark: _Toc263795405][bookmark: _Toc213771782][bookmark: _Toc258924833][bookmark: _Toc263173256][bookmark: _Toc263429382][bookmark: _Toc263795406][bookmark: _Toc266869594][bookmark: _Ref270488682][bookmark: _Ref270489469][bookmark: _Ref270489768][bookmark: _Ref270490032]Load Distribution
The Market Operator uses historical hourly load consumption patterns at each Pnode within each Forecast Area, as determined by the State Estimator from a reference day, to allocate Forecast Area Mid-Term Load Forecast down to the Pnode level within each Forecast Area for all RUC processes.  The reference day used for each Forecast Area will be determined by the Market Operator.  By default, the reference day will be the same day of the week seven (7) days prior, but the Market Operator has the discretion to choose a different reference day if more appropriate due to holidays, dramatic weather pattern changes, or other factors as appropriate.
For the Day-Ahead Market, bid-in demand at each Settlement Location will be distributed using the same weighting used for the RUC processes.
For the RTBM, the Short-Term Load Forecast will be distributed to each Pnode weighted by the load at each Pnode from the latest State Estimator solution.
[bookmark: _Ref160005369][bookmark: _Ref160009567][bookmark: _Ref160010533][bookmark: _Toc213771783]Wind-Powered Generation Resource Output Forecasts
[bookmark: _Toc247270974]The Market Operator produces and updates an hourly wind-powered generation Resource (WGR) forecast that provides a rolling hourly forecast of wind production potential from each WGR that is expected to exceed the WGR actual output 50% of the time (50% probability of exceedance forecast).  This process uses a physical modeling technique that incorporates the relationships of the WGRs to wind speed, topography, atmospheric conditions, actual WGR output, and other variables that influence WGR production.  The updated WGR forecasts for each hour are used as inputs into each RUC process.
The Market Operator will produce WGR forecasts as follows:
(1) A short-term forecast for next four (4) hours, in 5-minute intervals, updated every 5-minutes;
(2) A mid-term forecast for the next seventy-two (72) hours in one (1) hour intervals updated every hour; and
(3) A long-term forecast for the next forty-eight (48) to one-hundred-ninety-two (192) hours in one (1) hour intervals updated eight (8) times periodically throughout the day.
The Market Operator also produces and updates an hourly Total Wind Power Forecast (TWPF) providing a probability distribution of the hourly production potential from all wind-powered Resources in the Markets+ Footprint for each of the next forty-eight (48) hours.  
The Market Operator produces the WGR forecast and TWPF using the information described in section 4.1.2.3. This is in addition to the availability and actual output data required of all generation Resources.  
The Market Operator will make the WGR forecasts available to Market Participants and their designated agents for their specific WGRs, subject to any applicable confidentiality protections.  In addition, the Market Operator will provide all Market Participants with the TWPF.  Historical data will be immediately available for seven (7) Calendar Days.
[bookmark: _Ref350493338][bookmark: _Toc213771784][bookmark: _Toc258924834][bookmark: _Toc263173257][bookmark: _Toc263173608][bookmark: _Toc263173794][bookmark: _Toc263174161][bookmark: _Toc263235060][bookmark: _Toc263235703][bookmark: _Toc263429383][bookmark: _Toc263795407][bookmark: _Toc266869595][bookmark: _Ref280268490]Wind-Powered Generation Resource Data Requirements
(A) The Market Participant registering a WGR must provide applicable and accurate static information to the Market Operator using the Markets+ Registration Workbook, a spreadsheet based template, as defined by the Market Operator.  The Market Participant registering the Resource must provide the Market Operator with current contact information for the wind farm Owner and Operator through the Markets+ Registration Workbook .  WGR static data should be updated as changes occur to ensure optimal WGR forecast and Total Wind Production Forecast (TWPF) accuracy.  In addition, the Market Operator may request updated WGR static data as needed.
(1) Geographical Data – Coordinates are required for individual wind turbines at each wind farm site and for either each met tower or nacelle anemometer.  Wind instrument data must be measured from within ten (10) miles from the midpoint of the wind farm site and within ten (10) meters of the wind farm’s turbine hub height.
(a) Wind Farm
i. Latitude – Latitude of individual wind turbines must be submitted as degrees in decimal form rounded to four (4) digits.
ii. Longitude – Longitude of individual wind turbines must be submitted as degrees in decimal form rounded to four (4) digits.
(b) Met Tower or Nacelle Anemometer
i. Latitude – Latitude of the met tower or the nacelle anemometers, must be submitted as degrees in decimal form rounded to four (4) digits.
ii. Longitude – Longitude of the met tower or the nacelle anemometers, must be submitted as degrees in decimal form rounded to four (4) digits.
iii. Height – Height of the met tower or the nacelle anemometers.  The value must be entered in meters (m) above ground level.
(2) Turbine Data – Turbine data characterizes the wind farm.  Provide the turbine specific data for each turbine at the wind farm site.
(a) Manufacturer – Manufacturer of the wind turbine.
(b) Model – Model of the wind turbine. Provide any prefixes and suffixes, including software upgrades that affect power output and winglets on blades.
(c) Turbines – The number of turbines at the wind farm.
(d) Capacity – The nameplate capacity of each turbine and total wind farm site.
(e) Hub Height – Height of the center of the turbine hub in meters (m) above ground level.
(f) Rotor Diameter – Diameter of the rotor blades of the turbine in meters (m).
(g) Temperature Range of Operation – Minimum and maximum operating temperature in degrees Celsius (ºC).
(h) Cold Weather package:
i. De-Icing Technology – Provide details on the ability of the wind farm site to detect blade icing and the ability of the wind turbines to de-ice blades to prevent turbine cut-out.  Provide details on the ability of the wind farm to de-ice anemometer and wind vane. 
(i) Software Upgraded Power Curve – Provide details on the ability of wind turbine to have a smoother cut-off/cut-in wind speed power curve (e.g., gradual ramp down at cut-off wind speed).
(3) Inter-Control Center Communications Protocol (ICCP) Object ID – The ICCP object IDs that the Market Participant will use to send ICCP data for a WGR. 
(a) Wind Speed;
(b) Wind Direction;
(c) Temperature;
(d) Pressure;
(e) Relative Humidity;
(f) Real-Time Turbine Availability; and
(g) Real-Time Capability. 
(4) Contact Information – 24/7 contact information
(a) Wind Farm Owner; and
(b) Wind Farm Operator.
(5) Commercial Operation Date
(B) A Market Participant for a WGR must provide Real-Time data through ICCP, if available.  To the extent that certain data is not available, Market Participants should mark the applicable ICCP data as “bad quality.”
(1) Weather Data – A snapshot of the instantaneous value at the wind Resource site is requested at a maximum periodicity of sixty (60) seconds taken directly from either the met tower or the nacelle anemometer as specified in (A)(1) above.
(a) Wind Speed – Telemetered wind speed measured in meters per second (m/s). 
(b) Wind Direction – Telemetered wind direction measured in compass heading degrees (1º to 360º).
(c) Temperature – Telemetered temperature measured in degrees Celsius (ºC).
(d) Pressure – Telemetered barometric pressure measured in kilopascals (kPa).
(e) Relative Humidity – Telemetered relative humidity measured in percent.
(2) Real-Time Turbine Availability – Number of turbines at the wind Resource site that are able to generate power as a percentage (%) of the installed nameplate capacity of the site.  A snapshot of the instantaneous availability at the wind Resource site is requested at a maximum periodicity of sixty (60) seconds.
(3) Real-Time Capability – The amount (MW) of real power output the Resource is capable of instantaneously producing, excluding any dispatch, deployment, or curtailment instructions.  This item is only required for Resources that are qualified to provide Flexibility Reserve Products as identified in Section 9.1.10.
(C) A WGR must provide planned and forced outage and availability data through the Control Room Operations Window (CROW). 
(1) Outage – Any planned or forced outage, where all turbines at the wind farm site are out of service or not operational, will be added to CROW as an outage with the best approximation of the in-service date. 
(2) Availability – Provide the planned hourly wind farm MW capability due to maintenance and any known power curve de-rate for the next seven (7) days.  The threshold to submit, or update, availability reduction from nameplate capacity is 10% or ten (10) MW whichever is smaller. 
[bookmark: _Ref160005385][bookmark: _Toc213771785]Solar-Powered Generation Resource Output Forecasts
The Market Operator will produce an hourly Solar-powered Generation Resource (SGR) forecast that provides a rolling forecast of energy from each SGR that is expected to exceed the SGR actual output 50% of the time.  The SGR forecasts for each hour are used as inputs into the corresponding hour in the RUC process.
The Market Operator will produce SGR forecasts as follows:
(1) A short-term forecast for next four (4) hours, in 5-minute intervals, updated every five (5) minutes;
(2) A mid-term forecast for the next seventy-two (72) hours in one-hour intervals updated every hour; and
(3) A long-term forecast for the next forty-eight (48) to one-hundred-ninety-two (192) hours in one-hour intervals updated eight (8) times periodically throughout the day.
The Market Operator will make available the SGR forecasts to Market Participants and their designated agents for their specific SGRs, subject to any applicable confidentiality protections.  In addition, the Market Operator will make available the TSPF to all Market Participants.  Historical data will be available for seven (7) Calendar Days.
[bookmark: _Ref159851416][bookmark: _Ref160004923][bookmark: _Toc213771786][bookmark: _Ref372285614]Solar-Powered Generation Resource Data Requirements
(A) A Solar-powered Generation Resource (SGR) must provide the following static information to the Market Operator using the Markets+ Registration Workbook, a spreadsheet-based template provided by the Market Operator.  The Market Participant registering the Resource must provide the Market Operator with current contact information for the SGR Owner and Operator through the Markets+ Registration Workbook.  SGR static data changes should be updated as they occur to ensure optimal SGR forecast and Total Solar Production Forecast (TSPF) accuracy.  In addition, the Market Operator may request updated SGR static data as needed.
(1) Geographical Data – One (1) set of latitude and longitude coordinates is required for the SGR site midpoint and the meteorological collection device station.  Coordinates from the corners of the solar farm including, but not limited to, the northwestern, northeastern, southwestern, and southeastern locations, in order to properly identify the exact footprint and area of the SGR.  The placement of the met station must be within the limits of the SGR site, preferably at the midpoint of the site.
(a) Solar-Powered Generation Resource
i. Latitude – Latitude of the Resource location, including the midpoint and four (4) corners of the SGR, submitted as degrees in decimal form rounded to four (4) digits.
ii. Longitude – Longitude of the Resource location, including the midpoint and four corners of the SGR, submitted as degrees in decimal form rounded to four (4) digits.
(b) Met Station 
(i) Latitude – Latitude of the met station submitted as degrees in decimal form rounded to four (4) digits.
(ii) Longitude – Longitude of the met station submitted as degrees in decimal form rounded to four (4) digits.
(2) Solar-Powered Generation Resource Data – Data related to the SGR technology employed at the SGR site.  If there is more than one (1) type, model, etc., provide the specific data for each unique device.
(a) Manufacturer – Manufacturer of the SGR technology. 
(b) Model – Model of the SGR devices.  Provide any prefixes and suffixes if available. 
(c) SGR Devices – The number of panels, mirrors, or thermal cells at the SGR.
(d) Capacity – The nameplate capacity of each unit with both AC and DC capacity.
(e) Degradation Factor – Yearly degradation factor percentage.
(f) Temperature Coefficient – Percent over degrees Celsius (ºC).
(g) Tilt – Altitude angle or angle range for units.
(h) Azimuth Angle – Azimuth angle or angle range for units (alignment due south).
(i) Height – Elevation of panels above surface level.
(j) Inverter Technology – Centralized inverters, string inverters, micro inverters and/or maximum power point trackers.
(3) Tracking Data – Details related to the tracking system if equipped.
(a) Type – Single or dual-axis tracking
(b) Manufacturer – Manufacturer of the tracker
(c) Model – Model of the tracker
(4) ICCP Object ID – The ICCP object IDs that the Market Participant will use to send ICCP data for an SGR.
(a) Wind Speed;
(b) Wind Direction;
(c) Air Temperature;
(d) Pressure;
(e) Relative Humidity; 
(f) Back Panel Temperature;
(g) Irradiance 
(i)    Direct Irradiance; 
(ii)    Global Horizontal Irradiance; 
(iii)    Plane of Array/Global Irradiance; 
and
(h) Real-Time Capability.
(5) Contact Information – 24/7 contact information
(a) SGR Owner
(b) SGR Operator
(6) Commercial Operation Date 
(B) A Market Participant for an SGR must provide Real-Time data through ICCP, if available.  To the extent that certain data is not available, Market Participants should mark the applicable ICCP data as “bad quality.
(1) Weather Data – A snapshot of the instantaneous value at the SGR site is requested at a maximum periodicity of sixty (60) seconds.
(a) Wind Speed – Telemetered wind speed measured in meters per second (m/s) taken directly from the specified met station.
(b) Wind Direction – Telemetered wind direction measured in compass heading degrees (1º to 360º) taken directly from the specified met station. 
(c) Air Temperature – Telemetered air temperature measured in degrees Celsius (ºC) taken directly from the specified met station. 
(d) Pressure – Telemetered barometric pressure measured in kilopascals (kPa) taken directly from the specified met station.
(e) Relative Humidity – Telemetered relative humidity measured in percent (%) taken directly from the specified met station.
(f) Back Panel Temperature – Telemetered temperature measured in degrees Celsius (ºC) taken from a thermocouple probe attached to the back of a unit.
(g) Irradiance – Telemetered irradiance measured in watt per square meter (W/m2) required for the type of SGR technology that the SGR employs.  Irradiance requirements may be a combination of direct irradiance, global horizontal irradiance, or plane of array/global irradiance. 
(2) Real-Time Availability – Percentage of installed nameplate capacity of the SGR that is able to generate power.  A snapshot of the instantaneous availability at the SGR site is requested at a maximum periodicity of sixty (60) seconds.
(3) Real-Time Capability – The amount (MW) of real power output the Resource is capable of instantaneously producing, excluding any dispatch, deployment, or curtailment instructions.  This item is only required for Resources that are qualified to provide Flexibility Reserve Products as identified in Section 9.1.10.
(C) An SGR must provide Planned and Forced Outage and Availability data through CROW. 
(1) Outage – Any planned or forced outage, where the SGR is out of service or not operational, will be added to CROW as an outage with the best approximation of the in-service date.
(2) Availability – Provide the planned hourly SGR MW capability due to maintenance and any known power curve de-rate for the next seven (7) days.  The threshold to submit, or update, availability reduction from nameplate capacity is 10% or 10MW whichever is smaller.
[bookmark: _Toc213771787]Flexibility Reserve Product and Instantaneous Load Capacity Requirements
[bookmark: OLE_LINK132][bookmark: OLE_LINK134]The Market Operator calculates the amount of Flexibility Reserve Products required for the Operating Day, on both a Markets+ Footprint basis and a Reserve Zone basis, to meet expected operational needs.  Additionally, the Market Operator calculates the amount of Instantaneous Load Capacity required for the Operating Day to ensure that unit commitment is sufficient to serve load in Real-Time while maintaining the Flexibility Reserve Products requirements.  The Market Operator calculates the hourly Short-Term Flex Up, Short-Term Flex Down, Mid-Term Flex Up, and Instantaneous Load Capacity requirements on a Markets+ Footprint basis and calculates minimum Flexibility Reserve Products requirements and maximum Flexibility Reserve Products limitations for each Reserve Zone.
(1) Instantaneous Load Capacity requirements are set to ensure that expected variations between instantaneous peak load for the interval and the average load forecast for that interval can be served in Real-Time while simultaneously maintaining the Flexibility Reserve Products requirements.
(2) The Markets+ Footprint Flexibility Reserve Products requirements, minimum Reserve Zone Flexibility Reserve Products requirements, and maximum Reserve Zone Flexibility Reserve Products limitations are calculated and posted no later than 06:30 PPT Day-Ahead.  At this time, the Market Operator will also communicate each Asset Owner’s estimated market-wide Flexibility Reserve Products obligations and Reserve Zone obligations using the Markets+ Footprint Mid-Term Load Forecast and the Asset Owner load forecasts developed by the Market Operator under Section 4.1.2.1.5.  
(3) These Flexibility Reserve Products requirements and limitations are used by the Market Operator as inputs into the Day-Ahead Market clearing, RTBM clearing, and RUC processes.  
(4) The Market Operator may increase Flexibility Reserve Products requirements for the RUC and RTBM above the requirements used in the Day-Ahead Market to cover the increased risk of the supply availability of Uncommitted Import Interchange Transactions.
(a) To the extent that the Market Operator increases the Flexibility Reserve Products requirements, the increased costs associated with such increased requirements will be collected from all Market Participants with tagged Uncommitted Import Interchange Transactions on a pro-rata basis based upon the MW levels of the imports.
(b) The Market Operator may also make modifications to the Reserve Zone minimums and maximums due to unexpected system condition changes following the close of the Day-Ahead Market.    
(5) Reserve Zone minimum Flexibility Reserve Products requirements and maximum Flexibility Reserve Products limitations are determined through Reserve Zone studies prior to the Day-Ahead Market.  Reserve Zone studies are performed as described under Section 4.1.3.1. 
[bookmark: _Ref258486801][bookmark: _Toc258924835][bookmark: _Toc263173258][bookmark: _Toc263174162][bookmark: _Toc263235061][bookmark: _Toc263235704][bookmark: _Toc263429384][bookmark: _Toc263795408][bookmark: _Toc266869596][bookmark: _Toc213771788]Reserve Zone Requirements
Reserve Zone requirements are established on a daily basis to determine each Reserve Zone’s minimum and maximum Flexibility Reserve Products requirements.  A base case is produced using RTBM Resource Offer data to produce a Resource commitment and dispatch with all applicable transmission constraints activated.  Using this base case, Reserve Zone studies are performed as follows.
[bookmark: _Toc263173259][bookmark: _Toc263795409][bookmark: _Toc213771789]Minimum Reserve Zone Flexibility Reserve Products Requirements
Using this base case commitment and dispatch, the loss of the Reserve Zone’s portion of the Flexibility Reserve Products requirements is simulated for each Reserve Zone and the unused physical import capability is assessed.  
(1) Power Transfer Distribution Factor (PTDF) interface flowgates for the import/export study will use appropriate ratings that do not reflect additional protection for transmission contingencies.
(2) If unused physical import capability, including capability set aside to protect against instability, uncontrolled separation, or cascading outages equals or exceeds the Reserve Zone’s portion of the Flexibility Reserve Products requirements, then Reserve Zone minimum is equal to zero (0).
(3) If unused physical import capability, including capability set aside to protect against instability, uncontrolled separation, or cascading outages is less than the Reserve Zone’s portion of the Flexibility Reserve Products requirements, then the Reserve Zone minimum Flexibility Reserve Products requirement is equal to the lesser of: 1) the difference between the Reserve Zone’s portion of the Flexibility Reserve Products requirements and unused physical import capability or 2) the difference between the Reserve Zone load and physical import capability.  
(4) The Reserve Zone minimum Flexibility Reserve Products requirement can be met through clearing of the most economic combination of Flexibility Reserve Products that is available on Resources located within the Reserve Zone.
[bookmark: _Toc263173260][bookmark: _Toc263795410][bookmark: _Toc213771790]Maximum Reserve Zone Flexibility Reserve Products Limitations
Using the base case commitment and dispatch, the Market Operator will simulate the loss of the Reserve Zone’s portion of the Flexibility Reserve Products requirements in one (1) Reserve Zone and assess the export capability in remaining Reserve Zones.  
(1) Aggregate and proxy PTDF flowgates for the import/export study will use appropriate ratings that do not reflect additional protection for transmission contingencies.
(2) A Reserve Zone maximum Flexibility Reserve Products limitation would be equal to the incremental export capability of the Reserve Zone without violating any system operating limits.
(3) A Reserve Zone maximum Flexibility Reserve Products limitation can be met through clearing of the most economic combination of Flexibility Reserve Products that is available on Resources located within the Reserve Zone. 
[bookmark: _Toc213771791]Instantaneous Load Capacity Requirements
For Day-Ahead Market and RUC, which require hourly load granularity, Instantaneous Load Capacity requirements represent the needed Real-Time online capacity to address intra-hour load changes within the interval.  For example, during morning load pickup, the end-of-hour capacity requirements may be much greater than the average load forecast.  If Resources were committed only for the average load for the interval, the online capacity at the end of the morning load pickup hour may be insufficient to support reliable Real-Time operations.  The Market Operator calculates the Instantaneous Load Capacity requirements for the interval using the Market Operator’s Load Forecast and expected Real-Time instantaneous peak load for the interval.  The Market Operator may include up to 100% of the calculated Instantaneous Load Capacity requirements as an input into the Day-Ahead Market and may include 100% of the calculated Instantaneous Load Capacity requirements in all RUC processes.  The Market Operator will make available to Market Participants on the Markets+ Portal the MW volume of Instantaneous Load Capacity utilized as an input for each hour of the Day-Ahead Market and RUC process.
 (1)	The upper bound of the Instantaneous Load Capacity requirement for an interval is equal to the maximum of: (i) the difference between the expected instantaneous load at the beginning of the interval and expected average load in the interval; (ii) the difference between the expected instantaneous load at the end of the interval and the expected average load in the interval; or (iii) the minimum upper bound of the Instantaneous Load Capacity requirement.  The Market Operator may reduce the Instantaneous Load Capacity requirement calculated above as operational experience dictates and/or to account for differences between offered Day-Ahead Market Resources and those available in the RUC processes. 
 (2)	The lower bound of the Instantaneous Load Capacity requirement for an interval is equal to the maximum of: (i) the difference between the expected average load in the interval and the expected instantaneous load at the beginning of the interval; (ii) the difference between the expected average load in the interval and the expected instantaneous load at the end of the interval; or (iii) the minimum lower bound of the Instantaneous Load Capacity requirement. The Market Operator may reduce the Instantaneous Load Capacity requirement calculated above as operational experience dictates and/or to account for differences between offered Day-Ahead Market Resources and those available in the RUC processes.
The expected instantaneous load at the beginning of the interval is the midpoint between (i) the forecasted load for the previous interval and (ii) the forecasted load for the current interval.  The expected instantaneous load at the end of the interval is the midpoint between (i) the forecasted load for the current interval and (ii) the forecasted load for the next interval. 
Per Exhibit 4-1 below, the Instantaneous Load Capacity upper bound from 10:00 to 11:00 interval would be the difference between 10,200 MW -10,000 MW divided by 2, or 100 MW. For the lower bound from 11:00 to 12:00 interval would be 10,200 MW - 10,000 MW divided by 2, or 100 MW.
[bookmark: _Toc213772416]Exhibit 4‑1: Instantaneous Load Capacity Example
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The minimum Instantaneous Load Capacity requirements will be determined by the Market Operator based upon operating experience.  The Instantaneous Load Capacity requirements will be reviewed by the Markets+ Design Working Group (MDWG) quarterly and may be refined over time based on the relationship between the Market Operator’s Load Forecast average loads and observed instantaneous load values.
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The Short-Term Flex Up requirements and Short-Term Flex Down requirements represent the need for Resources with the ability to adjust their power outputs consistent with the Resource limit and ramping constraints to respond to planned and/or unplanned obligation changes.  Short-Term Flex Up and Short-Term Flex Down requirements will be posted for each hour of each Operating Day by 06:30 PPT Day-Ahead.  The Short-Term Flex Up and Short-Term Flex Down requirements are calculated based on the forecasted net obligation change and the historical net obligation forecast error.  The detailed calculation will be posted externally on the Markets+ Portal.  Short-Term Flex Up and Short-Term Flex Down response time will be set to ten (10) minutes. 
(a) Short-Term Flex Up Product Requirements
The Short-Term Flex Up requirement will be posted each day by the Market Operator to estimate the hourly average Short-Term Flex Up that will be required in the Energy and Flexibility Reserve Products Markets for each Operating Hour.  The Short-Term Flex Up requirement may vary on an hourly basis.  All Short-Term Flex Up cleared in the Energy and Flexibility Reserve Products Markets must be supplied by Short-Term Flex Up Qualified Resources.
(b) Short-Term Flex Down Product Requirements
The Short-Term Flex Down requirement will be posted each day by the Market Operator to estimate the hourly average Short-Term Flex Down that will be required in the Energy and Flexibility Reserve Products Markets for each Operating Hour.  The Short-Term Flex Down requirement may vary on an hourly basis.  All Short-Term Flex Down cleared in the Energy and Flexibility Reserve Products Markets must be supplied by Short-Term Flex Down Qualified Resources.
[bookmark: _Toc213771793]Mid-Term Flex Up Requirement
The Mid-Term Flex Up requirement represents the need for Resources with the ability to adjust their power outputs consistent with the Resource limit and ramping constraints to respond to planned and/or unplanned obligation changes.  The Mid-Term Flex Up requirements will be posted for each hour of each Operating Day by 06:30 PPT Day-Ahead.  The Mid-Term Flex Up requirements are calculated based on the forecasted net obligation change and the historical net obligation forecast error.  The detailed calculation will be posted externally in the Markets+ Calculation Guide.  The Mid-Term Flex Up response time will be set to one (1) hour.  The Mid-Term Flex Up requirement will be posted each day by the Market Operator to estimate the hourly average Mid-Term Flex Up that will be required in Energy and Flexibility Reserve Products Markets for each Operating Hour.  The Mid-Term Flex Up requirement may vary on an hourly basis and will be met by scheduled Resource starts and cleared Mid-Term Flex Up from Mid-Term Flex Up Qualified Resources in the Energy and Flexibility Reserve Products Markets.  All Mid-Term Flex Up cleared in the Energy and Flexibility Reserve Products Markets must be supplied by Mid-Term Flex Up Qualified Resources. 
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The Day-Ahead Market SCED, RUC processes, and RTBM SCED enforce a number of operating constraints in developing the co-optimized market solution.  In certain situations, attempting to enforce all constraints may result in a solution that is not feasible at a Shadow Price less than an appropriately priced Violation Relaxation Limit (VRL).  In such cases, the Market Operator must apply VRLs in SCED.  
There are nine categories of constraints and associated VRLs: (1) Resource Capacity Constraints; (2) Resource Ramp Constraint; (3) Global Power Balance Constraint; (4) Market Opt-in Transfer Interface Constraint; (5) Operating Constraint (which include PNode, Manual, Watch List, flowgate, and Real-Time Contingency Analysis (RTCA) Constraints); (6) BAA Power Balance Constraints; (7) BAA Scheduling Constraints; (8) Service Flow Constraints; and (9) Market Transfer Interface Constraints.  A higher VRL value is an indication of the relative priority for enforcing the constraint type.  For example, the VRL value assigned to a ramp rate limit exceeds that assigned to a flowgate limit indicating that the flowgate constraint should be relaxed before the ramp rate constraint.  If the VRL with the lowest value will not allow SCED to balance the market’s Energy obligations, a higher VRL will be applied.  In the case of the Operating Constraint VRLs, the values limit the cost of the dispatch needed to balance system injections and withdrawals by capping the Shadow Price depending upon the level of the violation.  For Operating Constraints with an effective limit of 0 MW, the VRL value ($/MW) assigned will be the value associated with the maximum loading.     Exhibit 4-1 provides a summary of the current VRL values by constraint type.




Exhibit 4‑2: VRL Values
	Constraint Type
	Description
	VRL [$/MW]

	(1) Resource Capacity
	The minimum and maximum MW dispatchable output of a Resource as
indicated in a Resource Offer.
	100,000

	(2) Global Power
Balance
	Energy needed to balance Resources,
load, interchange and losses.
	50,000

	(3) Resource Ramp
	The ramp capability of a Resource as
indicated in the resource plan.
	5,000

	(4) Market Opt-in Transfer Interface Constraint
	A MW limit that can be imposed on the Market Operator related to the transfer of MW due to the optimization of DA or Real-time Market on a defined Market Opt-In Transfer Interface schedule.  
	$3,000

	(5) Operating Constraint 
	A MW limit that can be imposed on the Market Operator related to MW flow across a market node, a manually- identified transmission constraint, a Watch List transmission constraint, a flowgate constraint, or a transmission constraint identified by the Market Operator’s real-time contingency analysis 
	$1,500/*$2,500 when the loading is greater than 100%

	(6) BAA Power Balance Constraint
	A requirement that the energy from the Resources and import interchange of a BA equals the load, export interchange and losses of that BA.
	$1,200/*$2,200

	(7) Service Flow Constraints 
	
An operating constraint limit that respects each Markets+ Transmission Contributor’s and each Markets+ Transmission Service Provider’s transmission capability.  SFC are expressed as a MW limits and are provided by the MTSP. 

	$?

	(8) BA Scheduling Constraint
	A MW limit that can be imposed on the Market Operator related to the net MW on a set of Market Transfer Interfaces and/or Market Opt-In Transfer Interfaces that have been grouped together and provided a single limit.
	$1,100/*$2,100 

	(9) Market Transfer Interface Constraints
	A MW limit that can be imposed on the Market Operator related to the transfer of MW due to the optimization of DA or Real-time Market on a defined Market Transfer Interface schedule.  
	$1,000/*$2,000 
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* Applies only when Market Monitor has authorized one or more Resource Offers in excess of $1,000.
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The applicable VRLs impact SCED in the following manner: VRLs are applied independently in the dispatch solution and pricing solution described in Section 3.1.1.
(1)	When a Resource Capacity, Global Power Balance, Resource Ramp, or Operating Constraint is reached but not exceeded, it is referred to as “binding.”  In this state, VRLs are not applicable. 
(2)	When an Operating Constraint is exceeded and cannot be resolved at a Shadow Price less than or equal to the applicable Operating Constraint VRL, the constraint is relaxed so that SCED can solve (i.e. the limit is increased by the amount of the violation). E-Tags that are adjusted in the SCED process through the market clearing engine will not be increased beyond the submitted limit, even when a VRL is applied in SCED.   The VRL values applied by SCED in this case act as a cap on the Shadow Price on the applicable Operating Constraint. 
(a)	For example, assume Flowgate A has a 100 MW limit and SCED is re-dispatching to correct a limit violation.  The SCED Shadow Price on Flowgate A reaches $1,500/MW at which point the SCED calculated flow on Flowgate A is 107 MW.  At this point, SCED will stop trying to re-dispatch to meet the 100 MW limit, the limit is then increased (“relaxed”) to 107 MW, and SCED concludes its solution using the new limit.  The Shadow Price on Flowgate A is calculated based on this new 107 MW limit and will be approximately equal to $1,500/MW.  
(b)	Further to the example in (a) above and assuming that the recalculated Shadow Price is equal to $1,495/MW, applying the equations for calculation of LMP as described under Section  4.5.4.1 (LMP = MEC + MCC + MLC) for Node X:
	Assume:  	MEC = $20/MWh
			Shift Factor for Node X on Flowgate A is (-5%)
			MLC = 0
MCC = Shadow Price * Shift Factor
	Then:  Node X LMP = $20/MWh - ($1,495/MWh * -.05) = $94.75/MWh.
(3)    When a Resource Ramp Constraint for Energy in the up direction is exceeded and cannot be resolved, the Resource ramp rate constraint is relaxed in a subsequent SCED solution.  The VRL values applied by SCED in this case act as a cap on the Shadow Price of the constraint.  
(4)    When a Resource Ramp Constraint for Energy in the down direction is exceeded and cannot be resolved, the Resource ramp rate constraint is relaxed in a subsequent SCED solution.  The VRL values applied by SCED in this case act as a cap on the Shadow Price of the constraint.
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Annually following the initial issuance of the VRL Report in Section 4.1.4.3, VRLs and their associated values will be reviewed and approved by the Markets+ Participant Executive Committee (MPEC) based on recommendations received from Markets+ Operations and Reliability Working Group (MORWG) and MDWG.  Any changes to the VRLs or associated values must be approved for filing by the Markets+ Independent Panel and the Board of Directors and approved by FERC prior to their implementation.  The most recent FERC approved VRLs and their associated values will be posted on the Market Operator’s website.  
The Market Operator will post the following information on the Market Operator’s website on at least a monthly basis within fifteen (15) days of the last day of the month:  
(1)	The number of times that VRL values were applied by SCED during the month, and associated detail regarding the VRL type and value for each incident;
(2)	The value of each LMP in excess of the Safety-Net offer cap or below zero (0) during the month; 
(3)	The number and duration of each incident where a VRL was employed with respect to the same flowgate for two or more consecutive intervals; and
(4)	The number and magnitude of OOMEs issued coincident with the application of a VRL.
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The Market Operator will provide a VRL Report to the MORWG and MDWG.  The VRL Report will analyze the effectiveness of VRLs and associated values on reliability and prices. The VRL Report will also include a sensitivity analysis of the existing VRLs and associated values and a set of proposed VRLs and associated values.  If changes are warranted, the Market Operator will recommend changes to the MORWG and the MDWG for consideration.  After review of the VRL Report, the MORWG and MDWG will recommend a set of proposed VRLs and associated values to the MPEC.  
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The e-Tags for each registered MTI and MOTI must be submitted prior to the start of the Day-Ahead Market.  The e-Tags will be coordinated between the exporting BAA and importing BAA but may be submitted up to a monthly duration.  MTI and MOTI e-Tags must comply with the Interchange Scheduling Guidelines for Markets+.    Each MTI and MOTI e-Tag will be created by the BAA entity as the PSE.   An MTI e-Tag with a Normal Transaction Type and priority above 0-NX must provide a transmission capacity profile quantity equal to the maximum that could be allowed for that priority.  For MOTI e-Tags, the transmission profile will be established by the contributed transmission service.  The transaction type on the e-Tags may be Normal or Dynamic as defined by NAESB. MTI and MOTI e-Tags will be adjusted by the Market Operator with the allocated interchange MW quantities following the Day-Ahead Market awards.  These e-Tags will also roll into the RTBM but will not be considered fixed schedules for the RUC processes, but the e-Tags will be adjusted to reflect each RUC run.  Each e-Tag specifying Normal transaction type will be adjusted again by the Market Operator following the Pre-RTBM SCED run thirty (30) minutes prior to each Operating Hour.  Following the completion of this Pre-RTBM SCED all schedules with an e-Tag specifying Normal transaction type will become fixed for RTBM in the subsequent Operating Hour. MTIs or MOTIs with a transaction type of Dynamic will be updated by the Participating BAs with the 5-minute allocations integrated for the Operating Hour. 
[bookmark: _Toc213771799][bookmark: _Ref214883939][bookmark: _Ref214884056][bookmark: _Ref214884252]Scarcity Pricing
(1) Demand Curves are applied independently in the dispatch solution and pricing solution described in Section 3.2.  The Market Operator uses Demand Curves in both the Day-Ahead Market and RTBM during times of capacity shortages (scarcity pricing), either on a Balancing Authority basis, Reserve Zone basis or system-wide basis.  There are three Demand Curves that apply on a system-wide basis and/or a Reserve Zone basis: (1) Short-Term Flex Up; (2) Short-Term Flex Down; and (3) Mid-Term Flex Up.  The scarcity pricing levels associated with each of these Demand Curves are as follows:
(a) Short-Term Flex Up – the Market Operator calculates and posts Short-Term Flex Up scarcity pricing using Demand Curves in accordance with the following rules:
(i) The maximum Short-Term Flex Up Demand Curve price is calculated as the average cost per MW for all eligible Resources to recover their qualified cold Start-Up Offer, No-Load Offer, and Energy at minimum cost at their Max ECOL, or in the case of MSRs, Maximum Discharge Limit.  Eligible Resources are Resources which offer a cold start-up time of ten (10) minutes or less, a Minimum Run Time of sixty (60) minutes or less and are not on outage.  The maximum Demand Curve price is equal to the cold Start-Up Offer plus the product of the Minimum Run Time and the No-Load Offer plus the Energy at minimum cost all divided by the Resource’s Max ECOL, or in the case of MSRs, Maximum Discharge Limit.
(ii) The maximum value of the Demand Curve will be calculated each month using the previous three (3) months' offer data and will be limited to a maximum of $1,000/MWh.  To the extent that three (3) months of offer data is not available, the Market Operator will use the offer data available to calculate the maximum value of the Demand Curve.
(iii) The Demand Curve levels for Short-Term Flex Up will be equal to:
1. Shortages less than or equal to 5% of the requirement will equal, to the nearest dollar, 1/6 of the maximum Demand Curve price.
2. Shortages greater than 5% but less than or equal to 10% of the requirement will equal, to the nearest dollar, 1/3 of the maximum Demand Curve price.
3. Shortages greater than 10% but less than or equal to 15% of the requirement will equal, to the nearest dollar, 1/2 of the maximum Demand Curve price.
4. Shortages greater than 15% but less than or equal to 25% of the requirement will equal, to the nearest dollar, 2/3 of the maximum Demand Curve price.
5. Shortages greater than 25% but less than or equal to 40% of the requirement will equal, to the nearest dollar, 5/6 of the maximum Demand Curve price.
6. Shortages greater than 40% of the requirement will equal, to the nearest dollar, the maximum Demand Curve price.
(iv) The minimum amount for the Short-Term Flex Up Demand Curve prices will be limited to $10.
(b) Short-Term Flex Down – the Market Operator calculates and posts Short-Term Flex Down scarcity pricing using Demand Curves in accordance with the following rules:
(i) The maximum Short-Term Flex Down Demand Curve price is calculated as the average cost per MW for all eligible Resources to recover their qualified cold Start-Up Offer, No-Load Offer, and Energy at minimum cost at their Max ECOL, or in the case of MSRs, Maximum Discharge Limit.  Eligible Resources are Resources which offer a cold Start-Up Time of ten (10) minutes or less, a Minimum Run Time of sixty (60) minutes or less and are not on outage.  The maximum Demand Curve price is equal to the cold Start-Up Offer plus the product of the Minimum Run Time and the No-Load Offer plus the Energy at minimum cost all divided by the Resource’s Max ECOL, or in the case of MSRs, Maximum Discharge Limit.
(ii) The maximum Demand Curve price will be calculated each month using the previous three (3) months offer data and will be limited to a maximum of $1,000/MWh.  To the extent that three (3) months of offer data is not available, the Market Operator will use the offer data available to calculate the maximum of the Demand Curve.
(iii) The Demand Curve levels for Short-Term Flex Down will be equal to:
1. Shortages less than or equal to 5% of the requirement will equal, to the nearest dollar, 1/6 of the maximum Demand Curve price.
2. Shortages greater than 5% but less than or equal to 10% of the requirement will equal, to the nearest dollar, 1/3 of the maximum Demand Curve price.
3. Shortages greater than 10% but less than or equal to 15% of the requirement will equal, to the nearest dollar, 1/2 of the maximum Demand Curve price.
4. Shortages greater than 15% but less than or equal to 25% of the requirement will equal, to the nearest dollar, 2/3 of the maximum Demand Curve price.
5. Shortages greater than 25% but less than or equal to 40% of the requirement will equal, to the nearest dollar, 5/6 of the maximum Demand Curve price.
6. Shortages greater than 40% of the requirement will equal, to the nearest dollar, the maximum Demand Curve price.
(iv) The minimum amount for the Short-Term Flex Down Demand Curve prices will be limited to $0. 
 	
(c) Mid-Term Flex Up – The goal of Mid-Term Flex Up is to enable a market-based approach for the management of uncertainty through the procurement of resource flexibility in order to respond to net load (load less variable energy generation production) variations and uncertainties within the defined time horizon.  The Market Operator calculates and posts Mid-Term Flex Up Scarcity Pricing using Demand Curves in accordance with the following rules:
(i)  	The maximum value of the Demand Curve is calculated as the average cost per MW for all eligible Resources to recover their qualified cold Start-Up Offer, No-Load Offer, and Energy at minimum cost at their Max ECOL, or in the case of an MSR, the Maximum Discharge Limit.  Eligible Resources are Resources that offer a cold Start-Up Time of sixty (60) minutes or less and are not on outage.  The maximum value of the Demand Curve is equal to the cold Start-Up Offer plus the product of the Minimum Run Time and the No-Load Offer plus the Energy at minimum cost all divided by the Resource’s Max ECOL, or in the case of an MSR, the Maximum Discharge Limit.	
(ii) 	The maximum value of the Demand Curve will be calculated each month using the previous three (3) months' offer data and will be limited to a maximum of $1,000/MWh.  To the extent that three (3) months of offer data is not available, the Market Operator will use the offer data available to calculate the maximum value of the Demand Curve.  
(iii) 	The Demand Curve levels for Mid-Term Flex Up will be equal to:
1. 	Shortages less than or equal to 5% of the requirement will equal, to the nearest dollar, 1/6 of the maximum value of the Demand Curve.
2. 	Shortages greater than 5% but less than or equal to 10% of the requirement will equal, to the nearest dollar, 1/3 of the maximum value of the Demand Curve.
3.  	Shortages greater than 10% but less than or equal to 15% of the requirement will equal, to the nearest dollar, 1/2 of the maximum value of the Demand Curve.
4.  	Shortages greater than 15% but less than or equal to 25% of the requirement will equal, to the nearest dollar, 2/3 of the maximum value of the Demand Curve.
5.  	Shortages greater than 25% but less than or equal to 40% of the requirement will equal, to the nearest dollar, 5/6 of the maximum value of the Demand Curve.
6.  	Shortages greater than 40% but less than or equal to 50% of the requirement will equal, to the nearest dollar, the maximum value of the Demand Curve.
7.  	Shortages greater than 50% of the requirement will equal $1,000/MWh.
(iv) 	The minimum amount for the Mid-Term Flex Up Demand Curve prices will be limited to $10.
(2) Capacity is required by Energy, Short-Term Flex Up, and Mid-Term Flex Up.  Therefore, any shortage in capacity to meet Energy, Short-Term Flex Up, and Mid-Term Flex Up requirements will be reflected in the pricing of all of these products. 
(a) For example, if we assume that there is a 50 MW shortage of Mid-Term Flex Up the Mid-Term Flex Up MCP would be set to the applicable Mid-Term Flex Up shortage price.  The Energy LMP is increased by the Mid-Term Flex Up shortage price if the cost of serving an incremental MW of energy worsens the Mid-Term Flex Up capacity shortage condition (i.e., Mid-Term Flex Up Demand Curve is included in the LMP calculation), otherwise it is not.
(3) The system-wide Short-Term Flex Down Demand Curve prices are designed to reflect pricing signals that are commensurate with a shortage in Short-Term Flex Down capability, not shortages in capacity (i.e., there may be sufficient capacity available to meet the Short-Term Flex Down capability but there is not enough future ramp available to meet the requirement).  A shortage of Short-Term Flex Down capability will invoke Short-Term Flex Down scarcity pricing. 
(a) If a Short-Term Flex Down capability shortage is caused by an excess generation situation as described under Sections 4.3.1.2.2 and 4.4.2.2.2, Short -Term Flex Down MCPs will be impacted by the Short-Term Flex Down Demand Curve and LMPs may go negative.
(4) If there is a Reserve Zone Flexibility Reserve Products shortage that occurs simultaneously with a market-wide Flexibility Reserve Products shortage, both the market-wide Flexibility Reserve Products Demand Curves and Reserve Zone Flexibility Reserve Products Demand Curves will be applied (i.e., the market-wide and zonal Flexibility Reserve Products  Demand Curves are additive) in the calculation of Flexibility Reserve Products MCPs for the Reserve Zone(s) with Flexibility Reserve Products shortages.
(5)	During capacity shortage conditions in either the Day-Ahead Market or RTBM:
(a) 	The MEC component of the LMP will be set to $1,000/MWh to the extent that Uncommitted Exports have been reduced until such time that Uncommitted Exports have been restored.  The MCC and MLC components of LMP will continue to be calculated normally; or
(b)	The MEC component of the LMP will be set to $2,000/MWh to the extent that Uncommitted Exports have been reduced until such time that Uncommitted Exports have been restored during market intervals in which the Market Monitor has verified offer prices in excess of $1,000/MWh.  The MCC and MLC components of LMP will continue to be calculated normally.
(6)	If there is insufficient capacity to meet Energy requirements on a market-wide basis, Energy requirements are reduced to meet available capacity and LMPs are calculated normally which will include the impacts of both the market-wide Short-Term Flex up Demand Curve and market-wide Mid-Term Flex Up Demand Curve.
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During the capacity shortages for the products described in Section 4.1.5, Demand Curves are applied in the calculation of LMPs and MCPs.  LMPs may also be impacted by VRLs as described in Section 4.1.4.1.  Exhibit 4-3 below shows the impacts to LMPs and MCPs under varying system conditions caused by the applicable of VRLs and Demand Curves.  
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Exhibit 4‑3: VRL and Demand Curve Interaction
Scenarios:
A:	No Capacity Shortage
B: 	Market-wide Short-Term Flex Up Shortage
C:	Market-wide Mid-Term Flex Up Shortage

	Scenario
	Non-Breached Operating Constraint (OC) 
	Breached Operating Constraint (OC) 

	
	LMP Impact
	MCP Impact
	LMP Impact
	MCP Impact

	A
	Set economically by Resource Offers.
	Set economically by Resource Offers.
	Set economically by relaxing the Transmission Constraint associated with the Operating Constraint (OC) VRL.
	Set economically by Resource Offers. 

	B
	System-Wide LMPs set economically by Resource Offers and Short-Term Flex Up Demand Curve price impact.
	Short-Term Flex Up MCP set at Short-Term Flex Up Demand Curve price.  
	Set economically by relaxing the Transmission Constraint associated with the Operating Constraint VRL and includes associated OC VRL price impacts and Short-Term Flex Up Demand Curve price impacts.
	Short-Term Flex Up MCP set at Short-Term Flex Up Demand Curve price.  


	C
	System-Wide LMPs set economically by Resource Offers and Mid-Term Flex Up Demand Curve price impact.
	Mid-Term Flex Up MCP set at Mid-Term Flex Up Demand Curve price.
	Set economically by relaxing the Transmission Constraint associated with the Operating Constraint VRL and includes associated OC VRL price impacts and Mid-Term Flex Up Demand Curve price impacts.
	Mid-Term Flex Up MCP set at Mid-Term Flex Up Demand Curve price.
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[bookmark: _Ref314826846][bookmark: _Ref314826854][bookmark: _Ref314826983][bookmark: _Toc213771801]Outage Scheduling and Reporting
Market Participants and MTSPs must ensure outages are submitted as follows:  
Transmission: 
Outages for transmission facilities registered in Markets+ must be submitted in the CROW tool when the following conditions are met: 
(a) Expected outage duration is greater than 30 minutes; and 
(b) Modeled facility is rated greater than 60kV.  
Resource: 
Outages for Resources registered in Markets+ must be submitted in the CROW tool when the following conditions are met: 
(a) Expected outage duration is greater than 30 minutes and 
(b) Gross reduction in capability (outage and derate) is greater than or equal to 50 MWs. 
 Generation outages will override any other Commitment Status submitted by the Market Participant. Derate submissions will not override Commitment Status. Market Participant requested overrides will supersede submitted physical offer data. Outage and derate submissions will impact Fleet Performance calculation for Must Offer, as identified in Section 4.2.1. The Market Participant must update Resource Offer parameters to reflect changes to Resource availability and capability. 



[bookmark: _Toc213771802]Pre-Day-Ahead Activities
[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: _Toc247468357][bookmark: OLE_LINK165][bookmark: OLE_LINK166][bookmark: OLE_LINK167]Market Operator and Market Participant activities during Pre-Day-Ahead begin seven (7) days prior to the Operating Day with Market Participant Offer and Bid submittal and end with the Multi-Day Forecast Analysis process.  Exhibit 4-4 provides a representative overall timeline of Pre-Day-Ahead activities. 
Exhibit 4‑4: Pre-Day-Ahead Activities Timeline



	
A description of each of the functions identified in the Pre-Day-Ahead timeline, other than the Market Operator’s Mid-Term Load Forecast process which is described under Section 4.1.2, is provided in the following subsections.  
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[bookmark: OLE_LINK204][bookmark: OLE_LINK205]For each Operating Day, Market Participants are required to Offer available Resources to the Day-Ahead Market, initial Reliability Unit Commitment process, and Real-Time Balancing Market as detailed in this section. 
If a Market Participant is a Load Responsible Entity (LRE) or has a contractual obligation to supply a load that is within the Markets+ Footprint, that Market Participant will be subject to the Must Offer Obligation.  If a Resource within the Markets+ Footprint has a high priority export to serve load outside the footprint, the Market Participant to whom that Resource is registered will have the Must Offer Obligation.  
Data and Information
A Market Participant must provide to the Market Operator the relevant Resource and load data for loads in the Markets+ footprint for the next upcoming Binding Season that are summarized within its Forward Showing Submission, which is approved by the Program Operator of the Resource Adequacy Program. Resource data is the Qualified Capacity Contribution (QCC) in (MW) of all Resources expected to serve load in the Markets+ footprint.  Load data is total P50 load forecast, and P50 load forecast for the M+ Footprint. Forward Showing Submission should include the total forward showing MW and forward showing MW for M+ Footprint.  This information should be provided for the entire upcoming Binding Season, at least seven Operating Days before the start of the Binding Season. This information will be entered into the Market User Interface (MUI) under the Forward Showing screen. 
Sample Format for Forward Showing Data that will be used for the Must Offer Ceiling Submission 
	Forward Showing (FS) Capacity Requirement for All Loads Registered in Markets+ 
(Sum of all Resources that are expected to serve load in the Markets+ footprint) 
	Month / Year
	Month / Year
	Month / Year
	Month / Year
	Month / Year

	LRE 1
	X MW
	X MW
	X MW
	 X MW
	X MW

	LRE 2 (if more than one LRE is represented by a MP)
	X MW
	X MW
	X MW
	 X MW
	X MW



A Market Participant may, but is not required to, provide the Forward Showing Submission to the Market Operator. The inputs to the Day-Ahead Market and Real Time Balancing Market must be based on the factual and truthfully reported characteristics that are used to support the Submission.  
[bookmark: _Ref349306321][bookmark: _Ref349306342][bookmark: _Ref349306360][bookmark: _Ref349307361][bookmark: _Toc163740154][bookmark: _Toc193032528][bookmark: _Ref194666342][bookmark: _Ref194666420][bookmark: _Ref194666443][bookmark: _Ref194666471][bookmark: _Ref194666490][bookmark: _Ref194666657][bookmark: _Ref194666691][bookmark: _Ref194666901][bookmark: _Ref194667150][bookmark: _Ref194667193]Day-Ahead and Initial Reliability Unit Commitment Obligation
Market Participants must Offer a minimum amount of Resource capacity for the Day-Ahead Market and the same minimum amount for the first RUC process to allow the market to evaluate all subsequent operating intervals within all Operating Hours for a given Operating Day. The Must Offer Obligation can be met by self-schedule Energy only, a combination of self-schedule Energy and economic offer range, or economic offer range only, by submitting Resource Offers with a Commitment Status of Market, Self, or Reliability Must Run in the Day-Ahead Market.  The Maximum Economic Capacity Operating Limit of such Resources will be used by the Market Operator to assess compliance with the Must Offer Obligation.  After satisfying the Day-Ahead and RUC Must Offer Obligation, a Market Participant may offer any remaining Energy or capacity to the market at its discretion for purposes of its Must Offer Obligation. 
(A) For Each Operating Hour in the Day-Ahead Market, the amount of Resource capacity that a Market Participant must offer to Markets+ consists of the sum of sections 1 through 5 below:  
(1) The Hourly Mid-Term Load Forecast represents the quantity, expressed on an hourly basis, that the Market Operator forecasts in accordance with Section 4.1.2 that is attributed to that Market Participant.     
(2) The Flexibility Reserve Product Obligation represents the Short-Term Flex Up and Mid-Term Flex Up obligation amount, expressed on an hourly basis, that the Market Operator forecasts for each Asset Owner in accordance with Section 4.1.2.1.5. The Asset Owner obligations are then summed by Market Participant.
(3) [bookmark: _Hlk170391523]WRAP Operations Program Hourly Holdback: the hourly quantity issued by the WRAP Operations program. A Market Participant providing a WRAP holdback will include the MW value as a positive value to represent an increase to a Market Participant’s Must Offer Obligation.  A Market Participant receiving a WRAP holdback will include the MW value as a negative value to represent a decrease to a Market Participant’s Must Offer Obligation. For WRAP holdback transactions that both source and sink within the Markets+ footprint (Internal WRAP holdback) In, this requirement may be deployed closer to the start of the Real Time Balancing Market but is issued prior to the Day Ahead Market . Internal WRAP holdback values must be entered into the Market User Interface (MUI) prior to the close of the Day-Ahead Market by the deficient Market Participant. For WRAP holdback that has a source or a sink external to the Markets+ footprint, the holdback quantity is equal to the amount of Energy on the Energy Schedule for each Operating Hour between the parties.  This data will be provided by the Market Participant, including any WRAP Operations Program Hourly Holdback Requirement that is converted to an Energy deployment prior to the close of the Day-Ahead Market for the Operating Day.  This term is only applicable during the Binding Season
(4) Net Position.  The sum of each Market Participant’s power purchases and sales Contracts and Transfers as represented by qualifying e-Tags or other established process of communication. This data will be provided by the Market Participant. The net position includes High Priority Transactions representing interchange import transactions and export transactions from the Markets + Footprint. If a Market Participant seeks to include a High Priority Transaction in its net position, that transaction must meet the requirements detailed in Sections 4.2.2.7 and 4.2.3.3.  For clarity, any Energy deployed via the WRAP holdback will not count towards the Net Position.  High Priority Transactions that are WRAP holdback, or Energy deployed under the WRAP Operations program are not considered Net Position and instead are contemplated in (3) WRAP Operations Program Hourly Holdback above.    
(5) [bookmark: _Hlk211937181] MSRs Self-Committed to Charge MWs.
Day Ahead Must Offer Obligation as summarized in the Table below:
	
	Day-Ahead Must Offer Components
	Hourly MW Amount 

	1
	Hourly Mid-Term Load Forecast 
	

	2
	Hourly Flexibility Reserve Products obligations
	

	3
	Hourly WRAP Operations Holdback 
	

	4
	Hourly Net Position 
	

	5
	Hourly MSR Self-Committed to Charge 
	

	
	Minimum Required Resource capacity
(SUM of 4.2.1.1 A (1 -5)) =
	



(B) Day Ahead Must Offer Ceiling, Binding Season: Each Market Participant is required to offer Resources no greater than the approved Forward Showing Capacity Requirement value as provided by the Market Participant, adjusted as described below.  This value informs the ceiling for the Day Ahead Must Offer and is used to determine the ceiling during the Binding Season as defined by the Resource Adequacy Program.  During the Binding Season, in the event that the calculation of (A) exceeds (B), the capacity amount determined under (B) will act as a ceiling on the Market Participant’s Must Offer Obligation, as (B) represents the maximum amount the Market Participant is required to offer to Markets+ during the Binding Season. The Day-Ahead Must Offer Ceiling is calculated as the sum of the following: 
(1) A Market Participant’s Forward Showing Capacity Requirement is the amount of capacity required for the Market Participant to demonstrate adequacy for the Resource Adequacy Program for each Month during a Binding Season.  The Monthly value adjusted down by the near-term contingent reserve requirement that is part of the WRAP sharing calculation, serves as the maximum quantity for the relevant Operating Day, within the corresponding Operating Month, as an input to the Market User Interface (MUI). If a Market Participant does not meet the Forward Showing Capacity Requirement the maximum quantity for the relevant Operating Day within the corresponding Operating Month is adjusted down by the deficit capacity amount. 
(2) WRAP Operations Program Hourly Adjustment. For an entity with a negative WRAP Operations Program Hourly Sharing Result, the WRAP Operations Program Hourly Adjustment is equal to the absolute value of the negative Qty (MW) of the WRAP Operations Hourly Sharing Result plus the Qty (MW) of WRAP Operations Program Hourly Holdback.  If the source of the WRAP Operations Program Hourly Holdback is external to the Markets+ footprint, the source and MW quantity must be represented by a confirmed e-Tag on an Energy Schedule between the parties. For an entity with a positive or zero value WRAP Operations Program Hourly Sharing Result, the value of the WRAP Operations Program Hourly Adjustment will be equal to the portion (if any) of the entity’s WRAP Operations Program Hourly Holdback that consists of voluntary holdback.    
(3) Net Position.  The Net Position is the sum of each Market Participant’s power purchase and sales contracts and transfers as represented by qualifying e-Tags or other established process of communication. This data will be provided by the Market Participant.  The Net Position includes High Priority Transactions representing interchange import transactions and export transactions to or from the Markets + Footprint, but does not include uncommitted import or export transactions.  If a Market Participant wishes to include a High Priority Transaction in its net position, that transaction must meet the requirements of a qualifying e-Tag, detailed in Sections 4.2.2.7 and 4.2.3.3. For clarity, any energy deployed via the WRAP holdback will not count towards the Net Position for the purpose of calculation the DA Must Offer Ceiling. High Priority Transactions that are WRAP holdback, or energy deployed under the WRAP Operations program are not considered Net Position and instead are contemplated in (2) WRAP holdback above.   
(4) Fleet Performance. A Market Participant’s adjustment for forecasted day ahead fleet performance is, for all Resources other than VERs, the sum of any forced outages, unplanned availability, and unplanned change of capacity of Resources registered to the Market Participant for the Operating Hour as reflected in the CROW system compared against the forced outages, unplanned availability and unplanned change in capacity as represented in the Resource Adequacy program. For VERS the Market Operator’s forecast output will be compared against the QCC of the VERs as calculated by the Resource Adequacy program and provided by the Market Participant. For Run of River (ROR) hydro the Market Participant’s forecast output will be compared against the QCC of the ROR hydro as calculated by the Resource Adequacy program and provided by the Market Participant. The QCCs must be provided by the Market Participant in advance of the Binding Season as described in Data and Information, above.  Any improvement in performance will increase the Market Participant’s Must-Offer Obligation and any reduction in performance will reduce the Market Participant’s Must-Offer Obligation For example, for non-VERs, if the total CROW unplanned outages for an hour is 300 MW and the WRAP unplanned outage assumption is 200 MW, then the Market Participant’s Must-Offer Obligation is reduced by 100 MW.  For VERs, if the total VER ELCC from WRAP is 400 MW and the VER forecast amount is 700 MW, then the Market Participant’s Must-Offer Obligation is increased by 300 MW.
(5) MSRs Self-Committed to Charge MWs.
During the non-Binding Season, Section 4.2.1.1(A) provides the minimum required to satisfy the Day Ahead Must Offer obligation and does not have a Day Ahead Must Offer Ceiling as the non-Binding Season does not have data from the Resource Adequacy Program.
(C) During the Binding Season: Market Participants are required to offer Resources into the Day-Ahead Market greater or equal to the lesser of either the Day-Ahead Must Offer Obligation described under Section 4.2.1.1(A) or the Day Ahead Must Offer Ceiling as described under Section 4.2.1.1(B) for that Operating Hour. 
(1) The shortfall will be calculated as positive value of the difference between the lesser of the Resource capacity required for each Hour detailed in 4.2.1.1 or 4.2.1.1(B), and the total offered Resource capacity for each Operating Hour. Any shortfall by a Market Participant will be assessed a penalty charge calculated as the MW shortfall times the penalty rate as further detailed in the Markets+ Settlements Calculation Guide4.5.7.17.
(D) During the Non-Binding Season: Market Participants are required to offer Resources into the Day-Ahead Market greater than or equal to the Day-Ahead Must Offer Obligation described under Section of 4.2.1.1(A).
(1) [bookmark: _Hlk170461624]The shortfall will be calculated as positive value of the difference between the Resource capacity required for each Hour detailed in 4.2.1.1(A), and the total Resource capacity offered for each Operating Hour. Any shortfall by a Market Participant will be assessed a penalty charge calculated as the MW shortfall times the penalty rate as further detailed in the Markets+ Settlements Calculation Guide.

[bookmark: _Toc148704819][bookmark: _Toc149557777][bookmark: _Toc150785233][bookmark: _Toc150854687][bookmark: _Toc151991626][bookmark: _Toc152334726][bookmark: _Toc153271092][bookmark: _Toc157500927][bookmark: _Toc159232102][bookmark: _Toc148704820][bookmark: _Toc149557778][bookmark: _Toc150785234][bookmark: _Toc150854688][bookmark: _Toc151991627][bookmark: _Toc152334727][bookmark: _Toc153271093][bookmark: _Toc157500928][bookmark: _Toc159232103][bookmark: _Toc148704821][bookmark: _Toc149557779][bookmark: _Toc150785235][bookmark: _Toc150854689][bookmark: _Toc151991628][bookmark: _Toc152334728][bookmark: _Toc153271094][bookmark: _Toc157500929][bookmark: _Toc159232104][bookmark: _Toc148704822][bookmark: _Toc149557780][bookmark: _Toc150785236][bookmark: _Toc150854690][bookmark: _Toc151991629][bookmark: _Toc152334729][bookmark: _Toc153271095][bookmark: _Toc157500930][bookmark: _Toc159232105][bookmark: _Toc148704823][bookmark: _Toc149557781][bookmark: _Toc150785237][bookmark: _Toc150854691][bookmark: _Toc151991630][bookmark: _Toc152334730][bookmark: _Toc153271096][bookmark: _Toc157500931][bookmark: _Toc159232106][bookmark: _Toc148704824][bookmark: _Toc149557782][bookmark: _Toc150785238][bookmark: _Toc150854692][bookmark: _Toc151991631][bookmark: _Toc152334731][bookmark: _Toc153271097][bookmark: _Toc157500932][bookmark: _Toc159232107][bookmark: _Toc148704825][bookmark: _Toc149557783][bookmark: _Toc150785239][bookmark: _Toc150854693][bookmark: _Toc151991632][bookmark: _Toc152334732][bookmark: _Toc153271098][bookmark: _Toc157500933][bookmark: _Toc159232108][bookmark: _Toc148704826][bookmark: _Toc149557784][bookmark: _Toc150785240][bookmark: _Toc150854694][bookmark: _Toc151991633][bookmark: _Toc152334733][bookmark: _Toc153271099][bookmark: _Toc157500934][bookmark: _Toc159232109][bookmark: _Toc148704827][bookmark: _Toc149557785][bookmark: _Toc150785241][bookmark: _Toc150854695][bookmark: _Toc151991634][bookmark: _Toc152334734][bookmark: _Toc153271100][bookmark: _Toc157500935][bookmark: _Toc159232110][bookmark: _Toc148704828][bookmark: _Toc149557786][bookmark: _Toc150785242][bookmark: _Toc150854696][bookmark: _Toc151991635][bookmark: _Toc152334735][bookmark: _Toc153271101][bookmark: _Toc157500936][bookmark: _Toc159232111][bookmark: _Toc148704829][bookmark: _Toc149557787][bookmark: _Toc150785243][bookmark: _Toc150854697][bookmark: _Toc151991636][bookmark: _Toc152334736][bookmark: _Toc153271102][bookmark: _Toc157500937][bookmark: _Toc159232112][bookmark: _Toc148704830][bookmark: _Toc149557788][bookmark: _Toc150785244][bookmark: _Toc150854698][bookmark: _Toc151991637][bookmark: _Toc152334737][bookmark: _Toc153271103][bookmark: _Toc157500938][bookmark: _Toc159232113][bookmark: _Toc148704831][bookmark: _Toc149557789][bookmark: _Toc150785245][bookmark: _Toc150854699][bookmark: _Toc151991638][bookmark: _Toc152334738][bookmark: _Toc153271104][bookmark: _Toc157500939][bookmark: _Toc159232114][bookmark: _Toc148704832][bookmark: _Toc149557790][bookmark: _Toc150785246][bookmark: _Toc150854700][bookmark: _Toc151991639][bookmark: _Toc152334739][bookmark: _Toc153271105][bookmark: _Toc157500940][bookmark: _Toc159232115][bookmark: _Toc148704833][bookmark: _Toc149557791][bookmark: _Toc150785247][bookmark: _Toc150854701][bookmark: _Toc151991640][bookmark: _Toc152334740][bookmark: _Toc153271106][bookmark: _Toc157500941][bookmark: _Toc159232116][bookmark: _Toc151991641][bookmark: _Toc152334741][bookmark: _Toc153271107][bookmark: _Toc157500942][bookmark: _Toc159232117][bookmark: _Toc148704835][bookmark: _Toc149557793][bookmark: _Toc150785249][bookmark: _Toc150854703][bookmark: _Toc151991642][bookmark: _Toc152334742][bookmark: _Toc153271108][bookmark: _Toc157500943][bookmark: _Toc159232118][bookmark: _Toc148704836][bookmark: _Toc149557794][bookmark: _Toc150785250][bookmark: _Toc150854704][bookmark: _Toc151991643][bookmark: _Toc152334743][bookmark: _Toc153271109][bookmark: _Toc157500944][bookmark: _Toc159232119][bookmark: _Toc148704837][bookmark: _Toc149557795][bookmark: _Toc150785251][bookmark: _Toc150854705][bookmark: _Toc151991644][bookmark: _Toc152334744][bookmark: _Toc153271110][bookmark: _Toc157500945][bookmark: _Toc159232120][bookmark: _Toc148704838][bookmark: _Toc149557796][bookmark: _Toc150785252][bookmark: _Toc150854706][bookmark: _Toc151991645][bookmark: _Toc152334745][bookmark: _Toc153271111][bookmark: _Toc157500946][bookmark: _Toc159232121][bookmark: _Toc148704839][bookmark: _Toc149557797][bookmark: _Toc150785253][bookmark: _Toc150854707][bookmark: _Toc151991646][bookmark: _Toc152334746][bookmark: _Toc153271112][bookmark: _Toc157500947][bookmark: _Toc159232122][bookmark: _Toc148704840][bookmark: _Toc149557798][bookmark: _Toc150785254][bookmark: _Toc150854708][bookmark: _Toc151991647][bookmark: _Toc152334747][bookmark: _Toc153271113][bookmark: _Toc157500948][bookmark: _Toc159232123][bookmark: _Toc148704841][bookmark: _Toc149557799][bookmark: _Toc150785255][bookmark: _Toc150854709][bookmark: _Toc151991648][bookmark: _Toc152334748][bookmark: _Toc153271114][bookmark: _Toc157500949][bookmark: _Toc159232124][bookmark: _Toc148704842][bookmark: _Toc149557800][bookmark: _Toc150785256][bookmark: _Toc150854710][bookmark: _Toc151991649][bookmark: _Toc152334749][bookmark: _Toc153271115][bookmark: _Toc157500950][bookmark: _Toc159232125][bookmark: _Toc148704843][bookmark: _Toc149557801][bookmark: _Toc150785257][bookmark: _Toc150854711][bookmark: _Toc151991650][bookmark: _Toc152334750][bookmark: _Toc153271116][bookmark: _Toc157500951][bookmark: _Toc159232126][bookmark: _Toc151991651][bookmark: _Toc152334751][bookmark: _Toc153271117][bookmark: _Toc157500952][bookmark: _Toc159232127][bookmark: _Toc193032529]Real-Time Balancing Market Must Offer Obligation
For the Real Time Balancing Market, Market Participants must offer the same minimum amount of Resource capacity awarded for the Day-Ahead Market and for the first RUC process to allow the market to solve from a baseline point to evaluate all subsequent Dispatch Intervals within Operating Hours for that Operating Day.  The Must-Offer Obligation can be met by self-schedule Energy only, a combination of self-schedule Energy and economic offer range, or economic offer range only, by offering Resources with a Commitment Status of Market, Self, or Reliability Must Run.  
After satisfying the RTBM Must-Offer Obligation, a Market Participant may offer any remaining Energy or capacity to the market at its discretion for purposes of its Must Offer Obligation.  A Market Participant’s Must-Offer Obligation is the lesser of the amount described in 4.2.1.2 (A) or the amount described in 4.2.1.2 (B).  
(A) RTBM Must Offer Obligation: The hourly obligation for each participant is met by offering sufficient resources, as follows.  
(1) Cleared Day-Ahead Market Resource Awards.  Hourly Resource awards will be posted for Resources that cleared in the Day-Ahead Market; these results are Cleared Resource Offers from the Day-Ahead Market, and will be posted for consumption by the Market Operator to the Market Participants following the timeline in Section 4.3.1.  The MW sum of these hourly Energy awards serve as the basis for Real-Time Must Offer Obligation compliance.  
(2) Day-Ahead Flexibility Reserve Product Award Obligations. The Day-Ahead Market will produce hourly Cleared Flexibility Reserve Product awards, both Short-Term Flex Up and Mid-Term Flex Up, and will be posted by the Market Operator to the Market Participants.  These hourly Cleared Flexibility Reserve Product awards serve as the basis for Real-Time Must Offer Obligation compliance. For Must Offer Obligation purposes, Asset Owners’ Cleared Flexibility Reserve Product obligations will be summed and assessed at the Market Participant level. Flexibility Reserve Products will be calculated on a Markets+ Footprint basis and Reserve Zone basis.  
(3) Reliability Unit Commitment Awards. Any incremental MW quantity associated with Energy or Flexibility Reserve Product commitments resulting from the first RUC process after the Day-Ahead Market closes will serve as the basis for the real-time Must-Offer Obligation compliance. 
(4) WRAP Operations Program Hourly Holdback Change. For WRAP holdback transactions with a source or a sink external to the Markets+ footprint, the holdback change is equal to the quantity (MW) of deployed holdback Energy not already accounted for in the Day-Ahead Market represented on an Energy Schedule. For the RTBM, deployed holdback Energy must be tagged and delivered in accordance with the requirements of the WRAP Operations Program.  For WRAP holdback transactions that both source and sink within the Markets+ footprint this quantity is equal to Zero MW.  This term is only applicable during the binding season.
(5) Net Position Change.  The Net Position change is the sum of each Market Participant’s purchases and sales contracts and transfers not accounted for in the Day-Ahead Market as represented by e-Tags; this data will be provided by the Market Participant. The Net Position change includes High Priority Transactions representing interchange import transactions and export transactions to or from the Markets + Footprint not accounted for in the Day-Ahead Market but does not include uncommitted import or export transactions.  If a Market Participant seeks to include a High Priority Transaction in its net position, that transaction must meet the requirements of a qualifying e-Tag, detailed in Sections 4.2.2.7 and 4.2.3.3. For clarity, any Energy deployed via the WRAP holdback will not count towards the Net Position Change for the purpose of calculating the RTBM Must Offer Obligation.  
(6) MSRs Self-Charge Schedule Change.  The MSR self-charge change is the  difference between the Real-Time MSR Self-Committed to Charge MW the Day-Ahead Market MSR Self-Committed to Charge MW.
Hourly Real Time Balancing Market Must Offer Obligations. For Each Operating Hour in the Real Time Balancing Market, the amount of Resource capacity that a Market Participant must offer to Markets+ consists of the sum of 1 through 6 below:  

	
	Real-Time Balancing Market Must Offer Components
	Hourly MW Amount

	1
	Hourly Cleared Day-Ahead Market Energy schedules
	

	2
	Hourly Day-Ahead Flexibility Reserve Product award obligations
	

	3
	Hourly Reliability Unit Commitment awards
	

	4
	Hourly WRAP Operations Program Hourly Holdback number
	

	5
	Hourly Net Position Change
	

	6
	Hourly MSRs Self-Committed to Charge MW 
	

	
	Minimum Required Resource capacity
(SUM of 4.2.1.2 A (1 – 6)) =
	



(B) [bookmark: _Hlk170461102]RTBM Must Offer Ceiling: A Market Participant's must offer ceiling during the binding season is higher of the Day-Ahead compliance amount described in Section 4.2.1.1(B), as adjusted by (1)-(4) below, or the sum of Section 4.2.1.2(A) (1-3), as adjusted by (1)-(4) below. During the non-binding season, a Market Participant’s must offer ceiling is the sum of Section 4.2.1.2(A) (1-3), as adjusted by (2)-(4) below.  
(1)	WRAP Operations Program Hourly Holdback Change. For WRAP holdback transactions with source or a sink external to the Markets+ footprint, the holdback quantity is equal to the quantity (MW) of deployed Energy, represented on an Energy Schedule, not already accounted for in the Day-Ahead Market. For WRAP holdback transactions that both source and sink within the Markets+ Footprint, this quantity is equal to Zero MW.  This adjustment always applies to Section 4.2.1.2(A) (1-3) and only to Section 4.2.1.1(B) when the source is external to the Markets+ footprint and the sink is internal to the Markets+ footprint. 
(2)	Net Position Change.  The Net Position change is the sum of each Market Participant’s purchases and sales contracts and transfers not accounted for in the Day-Ahead Market as represented by e-Tags; this data will be provided by the Market Participant. The Net Position change includes High Priority Transactions representing interchange import transactions and export transactions to or from the Markets + Footprint not accounted for in the Day-Ahead Market but does not include uncommitted import or export transactions.  If a Market Participant seeks to include a High Priority Transaction in its net position, that transaction must meet the requirements of a qualifying e-Tag, detailed in Section [High Priority Transactions]. For clarity, any Energy deployed via the WRAP holdback will not count towards the Net Position Change for the purpose of calculating the RTBM Must Offer Ceiling.  This adjustment applies to both Sections 4.2.1.1 (B) and 4.2.1.2(A) (1-3). 
(3)	Fleet Performance.  A Market Participant’s Real-Time Fleet Adjustment is the difference in Real-Time fleet performance from forecasted Day-Ahead Fleet Performance.  A Market Participant’s adjustment for RTBM fleet performance is, for all Resource other than VERs, the sum of any forced outages, unplanned availability, and unplanned change of capacity of Resources registered to the Market Participant for the upcoming RTBM Operating Hour as reflected in the CROW system compared against the sum of any forced outages, unplanned availability, and unplanned change of capacity of Resources registered to the Market Participant for the corresponding Day-Ahead Market  Operating Hour as reflected in the CROW system and in each MP’s Day-Ahead Market Resource Offer. For VERs the Market Operator’s forecast VER output for the RTBM will be compared against the Market Operator’s VER forecast output for the Day-Ahead Market. For ROR the Market Participant’s forecast output for the RTBM will be compared against the Market Participant’s ROR forecast output for the Day-Ahead Market as reflected in the Resource Offer. Any improvement in performance as compared to the value calculated for the Day-Ahead Market will increase the Market Participant’s Must-Offer Obligation and any reduction in performance as compared to the value calculated for the Day-Ahead Market will reduce the Market Participant’s Must-Offer Obligation. This adjustment applies to both 4.2.1.1(B) and 4.2.1.2 (A) (1-3). For example, for non-VERs if the Day-Ahead Market CROW unplanned outages are 300 MW for an hour and the RTBM CROW unplanned outages for an hour is 200 MW, then the Market Participant’s RTBM Must-Offer Obligation is reduced by 100 MW.  For VERs, if the Day-Ahead Market VER forecast amount for an hour is 700 MW and the RTBM VER forecast amount for an hour is 750 MW, then the Market Participant’s RTBM Must-Offer Obligation is increased by 50 MW.  
(4) MSRs Self-Charge Schedule Change.  The MSR self-charge change is the difference between the Real-Time MSR Self-Committed to Charge MW the Day-Ahead Market MSR Self-Committed to Charge MW.
(C)  Must Offer Compliance
(1)	In real time, Market Participants are required to offer Resources greater or equal to the lesser of the RTBM Must Offer Ceiling described under Section 4.2.1.2(B) or the RTBM must offer requirement defined under Section 4.2.1.2(A).   
(2)	The shortfall will be calculated as positive value of the difference between the Resource capacity required for each Hour, and the total offered Resource capacity for each Operating Hour. Any shortfall by a Market Participant will be assessed a penalty charge calculated as the MW shortfall times the penalty rate as further detailed in Section 4.5.8.25.
Offer Submittal
Beginning seven (7) days prior to the Operating Day, Market Participants may begin to submit Offers for use in the Day-Ahead Market and Offers for use in the RTBM.  Day-Ahead Market Offers may be updated up to the close of the Day-Ahead Market and RTBM Offers may be updated thirty (30) minutes prior to each Operating Hour.  The following business rules apply to Offer submittal:
(1) Offers submitted for use in the Day-Ahead Market are submitted independent from the Offers submitted for use in the RTBM;
(2) [bookmark: OLE_LINK125]Submitted Resource Offers for a given hour, excluding the Specified GHG Adder for the Specified Source Resource Type 1B/Type 2 Energy “Child” Resource, will roll forward to the respective hour of the subsequent Operating Day within the  Day-Ahead Market and RTBM only when no new Resource Offer has been submitted for that hour;
(3) Resource Offers created under roll forward logic will be considered the same as submitted Offers for purposes of commitment, dispatch, pricing, and settlements;
(a)	Market Participants may submit separate Resource Offer parameters for each hour of the Operating Day except for those parameters categorized as Daily Unit Commitment Parameters under Section 4.2.2.1 which are submitted as a single value that rolls forward to the respective hour of the subsequent Operating Day only when no unit commitment Offer parameters have been submitted for that Operating Day; 
(4) Offers submitted for use in the RTBM are also used in the RUC processes;
(a)	Market Participants have the option of specifying that the Offers submitted for use in the Day-Ahead Market also apply in the RTBM.  Market Participants may use this option to indicate that Day-Ahead Market Offers will apply to the Day-Ahead RUC.  To revert back to the use of RTBM Offers following posting of Day-Ahead RUC results, Market Participants must remove the Day-Ahead Market Offer option;
(5) Resource Offers may be submitted at Resource Settlement Locations only, Import Interchange Transaction Offers may be submitted at External Interface Settlement Locations only; Virtual Energy Offers may be submitted at any Settlement Location except at Markets+ boundary interface Settlement Locations;  
(6) Resource Offers for Mid-Term Flex Up may be submitted for Mid-Term Flex Up Qualified Resources.  Resource qualifications are verified by the Market Operator as part of the registration process as follows; A Mid-Term Flex Up Qualified Resource must self-certify that the Resource is capable of following RTBM Dispatch Targets and has the ability to increase and maintain its output for at least the duration of the Mid-Term Flex Up response time (once the specified resource output is achieved). As part of the certification, the Resource must:
(a) Certify as described under Section 9.1.10.2 that the Resource is capable of deploying 100% of cleared Mid-Term Flex-Up Reserve from an off-line state or if the Resource is an MCR that has registered under the option described under Section 9.1.6.1 and is capable of deploying 100% of cleared Mid-Term Flex Up by transitioning to a higher configuration within the Mid-Term Flex Up response time for a continuous duration of sixty (60) minutes.
(b) Provide telemetered output data that can be scanned every ten (10) seconds. 
(7) Resource Offers consisting of Start-Up Offer, No-Load Offer, Energy Offer Curve, and Mid-Term Flex Up Offers are limited by the offer caps and floors specified under Section 11.2.5.
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The following Resource Offer parameters must be submitted to constitute a valid offer for use in either the Day-Ahead Market or RTBM:
(1) Resource Name (as specified during Market Registration and cannot be changed as part of Resource Offer submittal);
(2) [bookmark: _Ref73437052]Start-Up Offer ($/Start, Hot[footnoteRef:2], Intermediate1 and Cold – Hourly Unit Commitment Parameter); [2:  Not applicable to ESRs or HSMRs registered as an MSR under Section 9.1.12.] 

(3) Mitigated Start-Up Offer ($/Start, Hot1, Intermediate1 and Cold – Hourly Unit Commitment Parameter);  
(4) No-Load Offer ($/Hour);  
(5) Mitigated No-Load Offer ($/Hour);
(6) Energy Offer Curve (MW, $/MWh, up to 10 price/quantity pairs, monotonically non-decreasing $/MWh, increasing MW and slope or block option);
(a) Block and slope pairs may not coexist.  The Resource Offer in effect for any given period of time must be comprised by all block or all slope price/quantity pairs.
(b) The price of all MWhs below the first pricing point MWh is equal to the first pricing point price.  The price of all MWhs above the last pricing point MWh is equal to the last pricing point price.
(c) Under the slope option, the set of price points that are submitted are used as the beginning and ending values for calculating a linear slope for each set of beginning and ending values.  Therefore, each MW between the two price points has a different price due to the interpolation of the submitted price points.  Under the block option, each MW between the two MW points is offered at the price of the larger MW point.  Exhibit 4-5 illustrates Energy Offer Curves developed from submitted price/MWh pairs for both the slope and block options.
Exhibit 4‑5: Energy Offer Curve Development
[image: ]
(7) Mitigated Energy Offer Curve (MW, $/MWh, up to 10 price/quantity pairs, monotonically non-decreasing $/MWh, increasing MW and slope or block option);
(a) Block and slope pairs may not coexist.  The Resource Offer in effect for any given period of time must be comprised of all block or all slope price/quantity pairs.
(b) The price of all MWhs below the first pricing point MWh is equal to the first pricing point price.  The price of all MWhs above the last pricing point MWh is equal to the last pricing point price.
(c) Under the slope option, the set of price points that are submitted are used as the beginning and ending values for calculating a linear slope for each set of beginning and ending values.  Therefore, each MW between the two price points has a different price due to the interpolation of the submitted price points.  Under the block option, each MW between the two MW points is offered at the price of the larger MW point.  
(8) Specified GHG Adder is only applicable to registered Internal GHG Resources and Specified Source Resources.
(a) Internal GHG Resources contain MW and $/MWh pairs and can be up to 10 price/quantity pairs. The pairs should be monotonically non-decreasing $/MWh increasing MW with both the slope or block option. 
(b) Specified Source Resources must submit a flat curve consisting of a single factor multiplied by an allowance price across all $/MWh price/quantity pairs. Type 1B/Type 2 Specified Source Resource “Child Resources” that submit a “null” value will be considered as opting out of offering Energy that can be attributed to a GHG Pricing Zone.
(c) Block and slope pairs may not coexist.  The Resource Offer in effect for any given period of time must be comprised of all block or all slope price/quantity pairs.
(d) The price of all MWhs below the first pricing point MWh is equal to the first pricing point price.  The price of all MWhs above the last pricing point MWh is equal to the last pricing point price.
(e) Under the slope option, the set of price points that are submitted are used as the beginning and ending values for calculating a linear slope for each set of beginning and ending values.  Therefore, each MW between the two price points has a different price due to the interpolation of the submitted price points.  Under the block option, each MW between the two MW points is offered at the price of the larger MW point.  
(9) Surplus Threshold – MW – Only applicable for a registered Specified Source Resource “Child” Resource offering Type 2 Energy with a Surplus Threshold Status of “Submitted.”  An MCR may submit a Surplus Threshold value for each applicable configuration.
(10) Type 1B Energy Maximum Quantity – Only applicable for Specified Source Resources offering Type 1B Energy.
(11) Type 2 Energy Maximum Quantity – Only applicable for Specified Source Resources offering Type 2 Energy.
(12) Mid-Term Flex Up Offer ($/MW – Applicable to only Offline Resources);
(13) Mitigated Mid-Term Flex Up Offer ($/MW – Applicable to only Offline Resources);
(14) Sync-to-Min Time (hours:minutes – Daily Unit Commitment Parameter);
(15) Min-to-Off Time (hours:minutes – Daily Unit Commitment Parameter);
(16) [bookmark: OLE_LINK25]Start-Up Time (hours:minutes, Hot Intermediate, Cold – Hourly Unit Commitment Parameter);  
(17) Hot-to-Intermediate Time (hours:minutes – Daily Unit Commitment Parameter);  
(18) Hot-to-Cold Time (hours:minutes – Daily Unit Commitment Parameter);  
(19) Maximum Daily Starts (Daily Unit Commitment Parameter);  
(20) Maximum Weekly Starts – Rolling 7-day (Daily Unit Commitment Parameter);  
(21) Maximum Daily Energy (MWh – Daily Unit Commitment Parameter); 
(22) Minimum Run Time (hours:minutes – Daily Unit Commitment Parameter);  

(23) Maximum Run Time (hours:minutes – Daily Unit Commitment Parameter);  
(24) Minimum Down Time (hours:minutes – Daily Unit Commitment Parameter);  
(25) Minimum Economic Capacity Operating Limit (MW, not applicable to MSRs);
(26) Maximum Economic Capacity Operating Limit (MW, not applicable to MSRs);
(27) Ramp-Rate-Up (curve, MW/Minute).  Ramp-Rate-Up submittal is through a segmented profile as follows.  Each profile will require at least one (1) segment and may have up to n segments where n will be defined by the Market Operator, initially set to ten (10);
(a) Breakpoint Limit 1 – Resource MW output at which segment 1 Ramp-Rate-Up will apply.  In the RTBM, if the actual measured MW during deployment is less than the Breakpoint Limit 1, the Ramp-Rate-Up in Block 1 will apply back to the actual measured MW. 
(b) Block 1 Ramp Rate Up – Rate at which Resource can change output upward in MW/min at output levels greater than or equal to Breakpoint Limit 1.
(c) Breakpoint Limit n – Resource MW output at which Ramp-Rate-Up changes from previous segment values to segment n values.
(d) Block n Ramp-Rate-Up – Rate at which Resource can change output upward in MW/min at output levels greater than or equal to the Breakpoint Limit n.
(28) Ramp-Rate-Down (curve, MW/Minute).  Ramp-Rate-Down submittal is through a segmented profile as follows.  Each profile will require at least one (1) segment and may have up to n segments where n will be defined by the Market Operator, initially set to ten (10);
(a) Breakpoint Limit 1 – Resource MW output at which segment 1 Ramp-Rate-Down will apply.  In the RTBM, if the actual measured MW during deployment is less than the Breakpoint Limit 1, the Ramp-Rate-Down in Block 1 will apply back to the actual measured MW. 
(b) Block 1 Ramp Rate Down – Rate at which Resource can change output downward in MW/min at output levels greater than or equal to Breakpoint Limit 1.
(c) Breakpoint Limit n – Resource MW output at which Ramp-Rate-Down changes from previous segment values to segment n values.
(d) Block n Ramp-Rate-Down – Rate at which Resource can change output downward in MW/min at output levels greater than or equal to the Breakpoint Limit n.
(29) Turn-Around Ramp Rate Factor (a value between 0.01 and 1.00).  A Resource’s ramping direction in the next Dispatch Interval is compared against its ramping direction in the current Dispatch Interval.  If these two ramping directions are different, then the Turn-Around Ramp Rate Factor is applied to the Ramp-Rate-Up or Ramp-Rate-Down in the next Dispatch Interval, except in circumstances where the Resource is selected as available to be cleared for Flexibility Reserve Products or the Resource is being sent an OOME instruction.
The ramping direction in the current Dispatch Interval is based on the actual output at the beginning of the current Dispatch Interval compared to the Dispatch Target at the end of the current Dispatch Interval.  The direction of the next Dispatch Interval is determined by considering the actual output and ramp capability of the Resource at the time of the solution and comparing it to the next Dispatch Target;
(30) Resource Status (see Section 4.2.2.2); 
(31) Interest Percent Share (Daily Unit Commitment Parameter) - Only applicable for the designated Asset Owner identified by the Market Participant that has registered a Resource under Combined Interest Resource modeling (see Section 9.1.5.2).  A value for each Asset Owner must be submitted by or on behalf of the designated Asset Owner and represents each Asset Owner’s percentage share of the Resource and must add up to 100%;
(32) Resource Aggregation Base Distribution Factor – A single factor between 0.00 and 1.00 for each POI registered as part of the Resource Aggregation.  The sum of the distribution factors must be equal to 1.00. The quantity of Resource output up to the Min ECOL, or in the case of an MSR, the Minimum Discharge and Charge Limit. 
(33) Resource Aggregation Incremental Distribution Factor – A single factor between 0.00 and 1.00 for each POI registered as part of the Resource Aggregation.  The sum of the distribution factors must be equal to 1.00. The factors represent the expected resource output range above the base range, or Min ECOL, or in the case of an MSR the Minimum Discharge and Charge Limit of the resource and above. 
(34) Maximum Offline Mid-Term Flex Up Response Limit (MW) - this represents the maximum amount of Mid-Term Flex Up that may be supplied by an offline Resource
In addition to the Resource Offer parameters specified under (1) thru (34) above, the following additional Resource Offer parameters are only applicable to MCRs that have registered under the option described under Section 9.1.6.1.
(35) Group Minimum Down Time (hours:minutes–Daily Unit Commitment Parameter);
(36) Group Minimum Run Time (hours:minutes– Daily Unit Commitment Parameter;
(37) Plant Minimum Down Time (hours:minutes – Daily Unit Commitment Parameter);
(38) Plant Minimum Run Time (hours:minutes– Daily Unit Commitment Parameter); 
(39) Transition State Offer;
(40) Mitigated Transition State Offer; 
(41) Transition State Time; 
In addition to the Resource Offer parameters specified under (1) thru (34) above, the following additional Resource Offer parameters are only applicable to Resources registered as an MSR under Section 9.1.12
(42) State of Charge Forecast (Hourly Unit Commitment);
(43) Maximum State of Charge (MWh) (Hourly Unit Commitment);
(41) Minimum State of Charge (MWh) (Hourly Unit Commitment);
(42) Maximum Charge Limit (MW) (Hourly Unit Commitment);
(43) Minimum Charge Limit (MW) (Hourly Unit Commitment);
(44) Maximum Discharge Limit (MW) (Hourly Unit Commitment);
(45) Minimum Discharge Limit (MW) (Hourly Unit Commitment);
(46) Maximum Charge Time (Minute) (Daily Unit Commitment);
(47) Minimum Charge Time (Minute) (Daily Unit Commitment);
(48) Maximum Discharge Time (Minute) (Daily Unit Commitment);
(49) Minimum Discharge Time (Minute) (Daily Unit Commitment);
(50) Electric Storage Resource Loss Factor (Factor);
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The following ramp rate use assumptions apply to the clearing of Energy and Flexibility Reserve Products in the Day-Ahead Market and to the dispatch of Energy and clearing of Flexibility Reserve Products in the RTBM.  
(1) The Resource’s Ramp-Rate-Up is used to clear Energy in the up direction in the Day-Ahead Market and dispatch Energy in the up direction in the RTBM.  In the RTBM, the Turn-Around Ramp Rate Factor is applied to the Resource’s Ramp-Rate-Up as described in Section 4.2.2.1.  In the RTBM, the Turn-Around Ramp Rate Factor is not applied to the clearing of Short-Term Flex Up, Short-Term Flex Down, or online Mid-Term Flex Up.
(a) For example, assuming in the RTBM that Resource A has a single Ramp-Rate-Up value that is equal to 5 MW/Min and the previous RTBM Energy Dispatch Target was upward, the maximum amount of positive change in Energy clearing/dispatch is 25 MW (5 MW/Min times 5 minutes) and the maximum amount of Short-Term Flex Up that can clear on that Resource is 50 MW (5 MW/Min times 10 minutes).  If we assume that the change in Energy clearing/dispatch on that Resource is 15 MW, then a maximum of 20 MWs of Short-Term Flex Up could be cleared on that Resource.  Alternatively, if we assume that the change in Energy clearing/dispatch on that Resource is 0 MW, then a maximum of 50 MW of Short-Term Flex Up could be cleared on that Resource.
(2) The Resource’s Ramp-Rate-Down is used to clear Energy in the down direction in the Day-Ahead Market and dispatch Energy in the down direction in the RTBM.  Ramp-Rate-Down is used to clear Short-Term Flex Down in the Day-Ahead Market and the RTBM.  In the RTBM, the Turn-Around Ramp Rate Factor is applied to the Resource’s Ramp-Rate-Down as described in Section 4.2.2.1.  For the Day-Ahead Market, the Resource’s Turn-Around Ramp Rate Factor does not apply (Ramp-Rate-Up is used).  In the RTBM, the Turn-Around Ramp Rate Factor is not applied to the clearing of Short-Term Flex Up, Short-Term Flex Down, or online Mid-Term Flex Up.  Referring to the example above, any dispatch of Energy in the down direction would allow up to 50 MWs of Short-Term Flex Up to be cleared on the Resource. 
(3) In addition to the Energy clearing/dispatch limits and Flexibility Reserve Products clearing limits calculated using applicable ramp rates as described above, Energy clearing/dispatch and Flexibility Reserve Products clearing on a Resource are also subject to limitation based upon that Resource’s physical offer parameters.
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[bookmark: OLE_LINK144][bookmark: OLE_LINK184]In addition to the Resource Offer parameters specified under Section 4.2.2.1, Market Participants must also specify a Resource Commitment Status as part of the Resource Offer.  The Commitment Status selection indicates to the Market Operator how the Resource should be considered for unit commitment and may be specified separately for use in either the Day-Ahead Market, RTBM, or both unless otherwise noted below.  For Resources opting for the JOU modeling described under Section 9.1.5.1, this value must be submitted by or on behalf of the designated Asset Owner specified during market registration and represents the Commitment Status for the entire Physical JOU Resource.  If a Resource is not a Variable Energy Resource for which the Market Operator is calculating an output forecast, or an ESR or HSMR registered as an MSR, and resource availability is predicted to drop below 0.1 MW, the Market Participant will set the Commitment Status to “Outage,” (See Section 4.2.2.2.1) , for the entire duration of that period. If the Resource is on an outage as described under Section 4.1.6, the Commitment Status will default to outage and the Resource will not be available for commitment or dispatch during the outage period.  Valid Commitment Status selections are:
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(1) Market – The Resource is available for Market Operator economic commitment if it is off-line;
(2) Self – The Market Participant is committing the Resource and the Market Operator should include it as committed in either the Day-Ahead Market and/or RUC as specified;
(3) Reliability Must Run (RMR) – Market Participants must only use this commitment status when the Resource received an Emergency Condition Commitment or Local Reliability Issue Commitment and the Market Operator should include it as committed in either the Day-Ahead Market and/or RUC as specified;
(4) Outage – The Resource is physically unavailable to the market, or, in the case of an MCR, the configuration is unavailable to the market;  or
(5) Not Available – The Resource did not offer to be available for Markets+ commitment. 
[bookmark: _Toc213771815][bookmark: _Toc263173280][bookmark: _Toc263795430][bookmark: _Ref270318860][bookmark: _Toc163715970][bookmark: OLE_LINK198][bookmark: OLE_LINK199]Offline Mid-Term Flex Up Availability Status
Offline Mid-Term Flex Up Availability Status for off-line Mid-Term Flex Up are as follows:
(a) Not Qualified –This status may be submitted if a Commitment Status of Not Available has been submitted in order to prevent the clearing of offline Mid-Term Flex Up in the Day-Ahead Market and/or RTBM.
(b) Qualified – This status may be submitted if a Commitment Status of Not Available has been submitted and the Resource is available to clear offline Mid-Term Flex Up in the Day-Ahead Market and/or RTBM. 
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This status is an hourly parameter submitted by Market Participants for the Specified Source Resource “Child” Resource to indicate to the Market Operator when to calculate a Surplus Threshold for the Type 2 Energy. 
(a) Calculate –The Market Operator will calculate the Surplus Threshold using the merit order process described under Section 5.2.1.  
(b) Submitted – The Surplus Threshold submitted by the Market Participant will be considered in the merit order process. 
[bookmark: _Toc213771817]Resource Limit Validation
Resource limits submitted as part of the Resource Offer must pass the following validation rules.  Otherwise, the Resource Offer will be rejected.
(1) A Resource’s Max ECOL must be greater than or equal to the Resource’s Min ECOL. 
(2) A MSR’s Maximum Charge Limit must be greater than or equal to the Resource’s Minimum Charge Limit.
(3) A MSR’s Maximum Discharge Limit must be greater than or equal to the Resource’s Minimum Discharge Limit.
(4) An MSR with directional commitment limitations (i.e. Minimum Charge Time not equal to zero, Minimum Discharge Time not equal to zero, Minimum Charge Limit not equal to zero, or Minimum Discharge Limit not equal to zero) must specify an offered commitment direction by zeroing out the Maximum and Minimum Charge and Discharge Limits in the direction opposite the desired commitment.  For example, an MSR offering into the market to discharge for a certain hour must set its Minimum Charge Limit and Maximum Charge Limit equal to zero.  An MSR offering into the market to charge for a certain hour must set its Minimum Discharge Limit and Maximum Discharge Limit equal to zero.  MSRs with no such directional commitment limitations listed above may offer in a continuous dispatchable range spanning charge and discharge states on the MSR.
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Resource Commitment Parameter Relationships
When developing the time-related Resource Offer parameters relating to Resource commitment, Market Participants should assume the relationships shown in Exhibit 4-6.

(1) A Resource’s physical Minimum Run Time begins when the Resource is synchronized.  After the amount of time defined by physical minimum run time, the Resource can be de-synchronized.  For SCUC modeling purposes, Minimum Run Time should be submitted as the physical Minimum Run Time described above minus the Sync-to-Min Time and the Min-to-Off Time. 
(a) For MCRs, Minimum Run Time is submitted for:
(i) Each registered operational configuration, as described under Section 9.1.6.1.  For SCUC modeling purposes, Minimum Run Time should be submitted as the minimum amount of time the MCR must remain in the associated operational configuration before beginning transition to a different operational configuration or taken offline;
(ii) Each defined group of configurations (Group Minimum Run Time), as described under Section 9.1.6.1.  For SCUC modeling purposes, Group Minimum Run Time should be submitted as the minimum amount of time the MCR group must remain in the associated operational configuration(s) before transitioning to an operational configuration that is associated with a different MCR group or taken offline; and
(iii) The entire MCR (Plant Minimum Run Time).  For SCUC modeling purposes, Plant Minimum Run Time should be submitted as the physical Minimum Run Time for the MCR minus the Sync-to-Min Time and the Min-to-Off Time.
(2) A Resource’s physical maximum run time begins when the Resource is synchronized.  After the amount of time defined by the physical maximum run time, the Resource must be de-synchronized.  For SCUC modeling purposes, Maximum Run Time should be submitted as the physical maximum run time described above minus the Sync-to-Min Time and the Min-to-Off Time. 
(a) For MCRs, Maximum Run Time is submitted for each registered operational configuration, as described under Section 9.1.6.1.  For SCUC modeling purposes, Maximum Run Time should be submitted specific to the operational configuration.
(3) A Resource’s physical minimum down time begins at the point in time when a Resource is de-synchronized.  After the amount of time defined by physical minimum down time, following de-synchronization, the Resource can begin synchronizing to the grid again.  For SCUC modeling purposes, the submitted Minimum Down Time should be equal to the physical minimum down time described above.  Sync-to-Min Time and Min-to-Off Time are automatically added to the submitted Minimum Down Time and that value is used in SCUC.
(a) For MCRs, Sync-to-Min and Min-to-Off Time are not added to the submitted Minimum Down Time or Group Minimum Down Time when the MCR is transitioning between operational configurations or between groups of configurations.  When the MCR is starting from an offline state, the Sync-to-Min Time and Min-to-Off Time are automatically added to the submitted Minimum Down Time and that value is used in SCUC.  Minimum Down Time is submitted for: 
(i) Each registered operational configuration, as described under Section 9.1.6.1.  For SCUC modeling purposes, Minimum Down Time should be submitted as the minimum amount of time the MCR must remain offline or operate in a different operational configuration before the MCR can return to that operational configuration; 
(ii) Each defined group of configurations (Group Minimum Down Time), as described under Section 9.1.6.1.  For SCUC modeling purposes, Group Minimum Down Time should be submitted as the minimum amount of time the MCR group must remain offline or operate in an operational configuration that is associated with a different MCR group before the MCR can return to an associated operational configuration with that MCR group; and 
(iii) The MCR (Plant Minimum Down Time), as described under Section 9.1.6.1.  For SCUC modeling purposes, Plant Minimum Down Time should be submitted as the minimum amount of time the MCR must remain offline before the MCR can return online.
(4) As a part of its Start-Up Offer, a Market Participant must submit, if applicable, a hot, intermediate, and cold start-up price per start.  Two temporal parameters that are submitted in the Resource Offer define which of these three prices will be used: (i) Hot-to-Cold Time and (ii) Hot-to-Intermediate Time.  
(a) A Resource’s physical hot-to-intermediate time represents the amount of time between Resource de-synchronization and the next synchronization during which the Resource’s Hot Start-Up Offer will apply.  For SCUC modeling purposes, the submitted Hot-to-Intermediate Time should be equal to the sum of the physical hot-to-intermediate time, the Sync-to-Min Time, and the Min-to-Off Time for that Resource.  If the Resource is committed in less than the Hot-to-Intermediate Time after its previous de-commit time, then the hot start-up price will be used in the Resource Offer.  For example, if the physical hot-to-intermediate time is four (4) hours, the Sync-to-Min Time is one (1) hour and the Min-to-Off Time is one (1) hour, the submitted Hot-to-Intermediate Time should be six (6) hours.  If the Resource’s de-commit time is 10:00 PPT, the Hot Start-Up Offer would apply for Resource commitments between 10:00 PPT and 16:00 PPT.
(b) A Resource’s physical hot-to-cold time represents the amount of time between Resource de-synchronization and the next synchronization during which the Resource’s Cold Start-Up Offer will apply.  For SCUC modeling purposes, the submitted Hot-to-Cold Time should be equal to the sum of the physical hot-to-cold time, the Sync-to-Min Time and the Min-to-Off Time for that Resource.  If the Resource is committed greater than or equal to the Hot-to-Intermediate Time and less than the amount of time defined by Hot-to-Cold Time after its previous de-commit time, then the intermediate start-up price will be used in the Resource Offer.  For example, if the physical hot-to-cold time is eight (8) hours, the Sync-to-Min Time is one (1) hour and the Min-to-Off Time is one (1) hour, the submitted Hot-to-Cold Time should be ten (10) hours.  If the Resource’s de-commit time is 10:00 PPT, the Cold Start-Up Offer would apply for Resource commitments after 20:00 PPT.  
(c) If the Resource is committed greater than or equal to Hot-to-Cold Time after its previous de-commit time, then the cold start-up price will be used in the Resource Offer.  Using the above Hot-to-Intermediate Time and Hot-to-Cold Time examples, if the Resource’s de-commit time 10:00 PPT, the Intermediate Start-Up Offer would apply for Resource commitments between 16:00 PPT and 20:00 PPT.
(5) Market Participants should assume the relationships shown in Exhibit 4-6 when developing the time related Resource Offer parameters.	
(a)	An MSR’s Minimum Charge Time or Minimum Discharge Time begins at the 	Commit Time.
(b)	An MSR’s Maximum Charge Time or Maximum Discharge Time begins at the 	Commit Time.
(c)	An MSR, with directional commitment limitations, must submit as part of its Resource Offer either a Maximum Charge Limit and Minimum Charge Limit equal to zero or a Maximum Discharge Limit and Minimum Discharge Limit equal to zero for each market 	interval.



Exhibit 4‑6: Resource Commitment Parameter Relationships

Blue: Configuration 1Group 1 

Red: Configuration 2
Green: Configuration 3

Starting at the end of Configuration 1’s desynchronization:
* The next time Configuration 1 can sync, is when the Minimum Down Time has been met.  
* The next time Configuration 2 can sync, is when the Group Minimum Down Time has been met.  
* The next time Configuration 3 can sync, is when the Plant Minimum Down Time has been met.
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A Market Participant must submit, as part of a Resource Offer, a Sync-to-Min Time and a Min-to-Off Time.  These times will be used by the Market Operator as follows:
(1)	To calculate the minimum time between commitments as described under Section 4.2.2.4 above;
(2)	To determine a Day-Ahead Market committed Resource’s eligibility for Start-Up Offer recovery as described in the Markets+ Settlements Calculation Guide;
(3)	To determine a RUC committed Resource’s eligibility for Start-Up Offer recovery as described in the Markets+ Settlements Calculation Guide; and
(4)	For information purposes to monitor a Resource’s progress during start-up and shut-down mode.
During start-up and shut-down, Market Participants should place their Resources in “Manual” Control Status.  Based on the submitted Sync-to-Min and Min-to-Off Times, the Market Operator will monitor progress and may contact a Market Participant if the Resource remains in “Manual” Control Status beyond the submitted Sync-to-Min and Min-to-Off Times in order to verify the Market Participants’ intent. 
[bookmark: _Toc163740166][bookmark: _Toc213771820]Resource Participation Types 
The Offer parameters specified under Sections 4.2.2.1 and 4.2.2.2 may be submitted for all Resource types with the understanding that some parameters do not apply or may be optional for certain types of Resources.  Special Resource modeling rules for such Resources are described for specific Resource types as follows:
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[bookmark: OLE_LINK49][bookmark: OLE_LINK50]The following special modeling rules apply to a DDRR.
(1) A DDRR is a special type of Resource created to model demand reduction associated with controllable load and/or a Behind-The-Meter Generation that is dispatchable on a 5-minute basis;
(2) A DDRR is modeled in the Commercial Model the same as any other Resource with a defined Settlement Location and associated Pnode or APnode that corresponds to the associated Demand Response Load Pnode or APnode definition;
(3) A DDRR is also included in the Market Operator Network Model as a generator; 
(4) A DDRR must have a corresponding Demand Response Load (DRL); 
(5) The Demand Response Load for a DDRR must have telemetering installed;
(6) The Market Participant must submit the real-time value of the Demand Response Load to the Market Operator via SCADA on a 10-second basis;
(7) The Market Participant must submit Energy Offer Curves for a DDRR based on the criteria in Section 11.2.2.4.  For purposes of these Resources, the short-run marginal cost may equal opportunity cost;
(8) A DDRR may select one of two options for reporting the actual DDRR output: 
(a) Submitted Resource Production Option - For DDRRs that are utilizing strictly Behind-The-Meter Generation to provide the response or DDRRs where the retail provider is offering the Resource under an agreed upon retail tariff provision that includes near real-time measurement and verification terms, the amount of the response provided may be sent directly to the Market Operator via ICCP and will represent the real-time Resource production.  
(i) The Market Participant must determine the real-time Resource production and submit the value to the Market Operator via SCADA on a 10-second basis. 
(ii) After-the-fact integrated meter values will be submitted directly by the Meter Agent for the DDRR. 
(b) Calculated Resource Production Option – The Market Operator will calculate the real-time Resource output for operational dispatch and actual Resource output for settlements.  
· Market Participants must submit a baseline hourly load profile for the DRL prior to the hour for which the DDRR has been committed that represents the forecast consumption for the hour assuming no load reduction.  Market Participants must calculate and submit the hourly baseline in accordance with Attachment A to the Markets+ Tariff.  In addition, the Market Operator may adjust the submitted hourly baseline as described in Attachment A to the Markets+ Tariff.
· At the start of the Operating Hour for which a DDRR is committed, the Market Operator will take a snapshot of the SCADA demand MW consumption of the Demand Response Load. 
· The Real-Time Resource output for operational dispatch in the Dispatch Interval will be calculated as the maximum of zero (0) or the difference between (1) and (2) below.  If the baseline hourly load profile of the DRL was not submitted, the snapshot of the DRL SCADA will be used for the value in (1).
(1) 	The minimum of the baseline hourly load profile of the DRL submitted under (i) above or the snapshot of the DRL SCADA demand MW consumption described in (ii) above. 
(2) 	The Real-Time SCADA value for the DRL.
· The actual Resource output for use in settlements in the Dispatch Interval will be calculated as described in the Markets+ Settlements Calculation Guide.
Exhibit 4-7 shows how a DDRR’s Real-Time output for operational dispatch would be calculated within an Operating Hour using the Calculated Resource Production Option.
Exhibit 4‑7:  Calculated DDRR Output

	

Interval
	Net Tele-metered Value of DRL
(1)
	Hourly Load Profile
(2)
	Telemetered Value prior to Deployment
(3)
	DDRR Production
(4) = Min(2,3) – (1)

	1
	38
	70
	68
	30

	2
	40
	70
	68
	28

	3
	42
	70
	68
	26

	4
	33
	70
	68
	35

	5
	32
	70
	68
	36

	6
	30
	70
	68
	38

	7
	22
	70
	68
	46

	8
	24
	70
	68
	44

	9
	16
	70
	68
	52

	10
	25
	70
	68
	43

	11
	23
	70
	68
	45

	12
	30
	70
	68
	38


(9) [bookmark: _Toc263173285][bookmark: _Toc263795435]The Market Operator will make available via ICCP Setpoint Target and DDRR’s Real-Time output to the local distribution operator, Transmission Operator, and the Market Participant representing the load at the node.
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ESRs may register as any valid Resource type and are subject to the same service provision rules as any other Resource within that type.
(a) If not registered as a Market Storage Resource (MSR), the energy withdrawal from the transmission system must be included in a Load Settlement Location and is subject to the same rules as other load.  
(b) If an ESR is registered as an MSR, the following applies:
a)	An MSR is a type of Resource created to model ESRs that choose to participate as a Resource that can both inject into and withdraw from the transmission system with the intent to resell the withdrawn energy back into the market.
b)	MSRs may provide Energy and Flexibility Reserve Products upon meeting the technical and applicable requirements for these services.
c)	MSR Offer Curves may include negative MW values to account for the entire dispatchable range of the MSR.  
d)	An MSR is modeled in the Commercial Model, similar to other Resource types, with a defined Settlement Location and associated Pnode.
e)	An MSR must register Auxiliary Load as described under Section 9.1.11(1)(2). 
f)	An MSR that chooses to schedule a target MW to withdraw in order to manage its State of Charge will do so by setting its Maximum Charge Limit equal to its Minimum Charge Limit.
g)	An MSR that chooses to schedule a target MW to inject in order to manage its State of Charge will do so by setting its Maximum Discharge Limit equal to its Minimum Discharge Limit.
h)	The following Resource Offer parameters as described under Section 4.2.2.1 are not valid for an MSR: a) Hot and intermediate start-up offers, and b) capacity operating limits that are not related to charging and discharging.
i)	The Minimum and Maximum Economic Capacity Run Times will apply to MSR’s charging and discharging range.
j)	An MSR’s Maximum and Minimum State of Charge, Maximum and Minimum Charging and Discharging Limits will be used for the available range to clear all market products.
l)	As with other Resources, the metering requirements for MSRs include real-time and settlement quality metering.  For MSRs that are not directly connected to the transmission system, metering may include facilities used by the distribution company.
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HSMRs may register as any valid Resource type and are subject to the same service provision rules as any other Resource within that type.  HSMRs are also eligible to register as MSRs described in Section 4.2.2.5.2 and Section 9.1.12.
(1) HSMRs directly connected to the transmission system will have the generating resource(s) modeled separately behind a single point of interconnection in the Network Model.  Physical and operational characteristics, real-time telemetry, and other information for the generating resource(s) and the ESR(s) must be provided for individual components to the Market Operator through telemetry using ICCP.  For HSMRs that include wind or solar resources, the data specifications in the subsections of Section 4.1.2 will be required for the wind and solar resources including the Real-Time Capability.  The submitted revenue meter data for settlement of the Resource response will represent the total combined HSMR response at the point of interconnection.
(2) If an HSMR is not registered as an MSR, then the Energy withdrawal from the transmission system must be included in a load Settlement Location and is subject to the same rules as other load.
(3) If an HSMR is registered as an MSR, then the rules in Section 4.2.2.5.2 apply.
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VERs may register as any valid Resource participation type, including the following Resource participation types in Sections 4.2.2.5.4.1 and 4.2.2.5.4.2.
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The following rules apply to Resources registered as Dispatchable Variable Energy Resources (DVER):
(1) The Min ECOL submitted as part of either the Day-Ahead Market and/or RTBM Resource Offer must be submitted as zero MW.  Otherwise, the Resource Offer will be rejected;
(2) For DVERs with a Max ECOL of less than 200MW, the maximum ramp rate between MW specified in the Ramp-Rate-Up curve and Ramp-Rate Down curve in the RTBM Resource Offer multiplied by five (5) cannot exceed 40MW.  For DVERs with a Max ECOL greater than or equal to 200MW, the maximum ramp rate between MW levels specified in the Ramp-Rate-Up curve and Ramp-Rate-Down curve in the RTBM Resource Offer multiplied by five (5) cannot exceed 20% of the DVER’s Max ECOL;
(3) For the RUC processes, the maximum operating limit will be the lesser of the Max ECOL as specified in the DVER RTBM Offer and the Market Operator’s output forecast for that DVER.  DVERs for which the Market Operator is calculating an output forecast are not eligible to receive RUC make whole payments as described in the Markets+ Settlements Calculation Guide;
(4) For the RTBM, the Market Operator will provide a dispatch flag to the DVER indicating whether or not the DVER should “follow” or “ignore” its Setpoint Target.  Use of these dispatch flags in calculating Setpoint Target is described under Section 4.4.3.1.  These flags are set as part of the RTBM solution as follows:
(a) The default value of the dispatch flag will be “ignore”.  When the dispatch flag is “ignore”, the DVER’s maximum operating limit is set equal to the DVER’s actual output at the time of the current RTBM run;
(b) The dispatch flag will be set to “follow” if (i) the DVER is dispatched below its maximum operating limit, or (ii) the DVER is issued an OOME, or (iii) the DVER is cleared for Short-Term Flex Down;
(5) For the current RTBM run, if the previous RTBM run set the dispatch flag to “follow”, then the DVER’s maximum operating limit in each subsequent Dispatch Interval is set equal to the greater of the DVER’s current output; or:
(a) The lesser of (i) the Market Operator’s output forecast for that DVER or (ii) the DVER’s Max ECOL; or
(b) The Max ECOL as specified in the DVER Offer if the Market Operator output forecast is not available for that DVER; or
(c) The Market Operator’s output forecast for that DVER if the Max ECOL:
(i) Was not submitted in the DVER Offer; or
(ii) Was not updated in the Offer during the Operating Hour prior to the Operating Hour in which the Resource limit would apply but before the lead time described in Section 4.2.2; or
(iii) Exceeds the maximum physical rating of the DVER that was submitted at market registration.
Such maximum operating limit continues to be set as described above until such time that the Resource’s Dispatch Target is equal to the maximum operating limit, after which, the DVER’s maximum operating limit is calculated as described under (4)(a) above.
[bookmark: _Ref349289571][bookmark: _Toc163740172][bookmark: _Ref195097569][bookmark: _Toc213771826][bookmark: _Ref307831125][bookmark: _Ref307831126][bookmark: _Ref307831127][bookmark: _Ref307831144]Non-Dispatchable Variable Energy Resources (NDVER)
The following rules apply to Resources registered as Non-Dispatchable Variable Energy Resources (NDVER):
(1) The Min ECOL submitted as part of either the Day-Ahead Market and/or RTBM Resource Offer must be submitted as zero (0) MW.  Otherwise, the Resource Offer will be rejected;
(2) For the RUC processes, the maximum operating limit will be as submitted in the Resource Offer, except that, for wind or solar powered NDVERs, the lesser of the Resource Offer or the Market Operator’s wind or solar powered output forecast for that Resource will be used to set the maximum operating limit;
(a) NDVERs for which the Market Operator is calculating an output forecast are not eligible to receive RUC make whole payments as described in the Markets+ Settlements Calculation Guide.
(3) For the RTBM, the Resource’s Energy Offer Curve will not apply and offer prices will be assumed equal to zero (0) for the purposes of calculating production costs relating to RUC make whole payments and cost allocation thereof in the Markets+ Settlements Calculation Guide.  The Resource must operate within Setpoint Targets. The Setpoint Targets will be an echo of actual SCADA output as updated every ten (10) seconds except during the period of time an OOME is imposed; during such time, the Setpoint Targets will be issued in accordance with in the Markets+ Settlements Calculation Guide.  For NDVERs, the submission of Control Status is not required.  If it is not provided, it will be set to Manual.
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Fuel-limited Resources may register as any valid Resource type and are subject to the same service provision rules as any other Resource within that type.  Impacting fuel-limited Resource offer parameters are located under Section 4.2.2.1.
[bookmark: _Hlt210812416][bookmark: _Toc163740174][bookmark: _Ref210812384][bookmark: _Toc213771828]Resource Aggregation
The following rules apply to Resources that a Market Participant is registering as a Resource Aggregation. Registration details relating to Resource Aggregation are described in Section 9.1.13.    

(1) The Market Participant must include, as a part of its Resource Offer for the Resource Aggregation, a Resource Aggregation Base Distribution Factor(s), and a Resource Aggregation Incremental Distribution Factor(s), for each Point of Interconnection included in the Resource Aggregation for each hour of each Operating Day in both the Day-Ahead Market and Real-Time Balancing Market (See Section 4.2.2.1).  The factors must be representative of the respective forecasted participation of each individual unit or plant  in the Resource Aggregation. The factor may change over time and may be impacted by unit or plant  outages.  The sum of the Resource Aggregation Base Distribution Factors for all units or plants within the Resource Aggregation must equal one (1) and the sum of the Resource Aggregation Incremental Distribution Factors for all units or plants within the Resource Aggregation must equal one (1).
(2) For Settlement purposes, the Resource Aggregation will be represented by an APnode within the Commercial Model.  The LMP at the APnode will be calculated using the individual unit or plant Pnode LMPs weighted by the submitted Resource Aggregation Base Distribution Factors and Resource Aggregation Incremental Distribution Factors as shown in Section 4.5.5.4.  

[bookmark: _Toc163740175][bookmark: _Ref211339630][bookmark: _Ref212620965][bookmark: _Ref212620986][bookmark: _Ref212621170][bookmark: _Toc213771829]Jointly Owned Unit (JOU)
[bookmark: OLE_LINK186][bookmark: OLE_LINK187]JOUs may model JOU shares using the Individual Resource Option as specified during market registration as described under Section 9.1.5.1.  Otherwise, the Resource is modeled like any other single Resource with an associated single Asset Owner.  
(1) As part of market registration, the following offer parameters representing the physical characteristics of the entire JOU (Physical JOU Resource) must be submitted either by or on behalf of the Asset Owner identified at registration (designated Asset Owner):
(a) JOU maximum physical capacity operating limit;
(b) JOU maximum physical 10-minute response from an off-line state (if an FSR).
(2) The following Offer parameters as submitted by or on behalf of each Asset Owner for its JOU share that has registered under the Individual Resource Option must meet the following criteria in order to be accepted as valid offers, otherwise, all Offers related to the Physical JOU Resource will revert to the last valid offer;    
(a) The sum of the Max ECOLs of each JOU share associated with the Physical JOU Resource must be less than or equal to the Physical JOU Resource maximum physical capacity operating limit.
(3) Commitment of individual JOU shares that have registered under the Individual Resource Option will be evaluated by SCUC based on the individually submitted Offers for each JOU share;
(4)	 If committed, each JOU share under the Individual Resource Option will be considered separately for the purposes of dispatch, Flexibility Reserve Products clearing and settlement, and the Physical JOU Resource will receive an aggregate Setpoint Target for the purposes of Energy and Flexibility Reserve Products deployment;
(a) [bookmark: OLE_LINK101][bookmark: OLE_LINK102]If a JOU share is committed by the Market Operator in the Day-Ahead Market, that JOU Share Resource is cleared for Energy based on the submitted Energy Offer Curve and Ramp Rate and is cleared for Flexibility Reserve Product based on the submitted Flexibility Reserve Product Offers and Ramp Rate;
(b) Each JOU share committed by the Market Operator in the Day-Ahead Market is eligible to receive a Day-Ahead Market make whole payment under the same eligibility rules as any other Resource as described in the Markets+ Settlements Calculation Guide;
(c) In the RTBM, each JOU share is dispatched for Energy based on the submitted Energy Offer Curve, Ramp-Rate-Up and Ramp-Rate-Down and is cleared for Flexibility Reserve Products based on the submitted Mid-Term Flex Up Offers, Ramp-Rate-Up, and Ramp-Rate-Down.  The Market Operator sends to each Market Participant its independent Dispatch Target, Setpoint Target, and cleared amount(s) of Flexibility Reserve Products for its individual JOU share.  
The Market Operator will also, for information purposes, send to the JOU Operating Owner each Market Participant’s independent Dispatch Targets and the sum of these independent Dispatch Targets, and each Market Participant’s independent Setpoint Targets and the sum of the Market Participant’s independent Setpoint Targets.  
Market Operator provided Setpoint Target(s) for each JOU and the actual output submitted for each JOU Market Participant(s) as submitted by respective Meter Agent(s) will be used for monitoring according to (ii) below and for settlements. 
(i) If a JOU share is committed by the Market Operator in any RUC process, that individual JOU share is eligible to receive a RUC make whole payment under the same eligibility rules as any other Resource as described in the Markets+ Settlements Calculation Guide .  
(ii) Each JOU share will be subject to charges associated with Uninstructed Resource Deviation that exceeds the JOU share High Operating Tolerance or Low Operating Tolerance, and Flexibility Reserve Products deployment failure charges as described in the Markets+ Settlements Calculation Guide  under the same eligibility rules as any other Resource.
(5) The Meter Agent(s) assigned to the Physical JOU Resource registered under the Individual Resource Option must account for all physical Energy produced and properly reflect this Energy in each individual JOU share’s meter data submittal.  
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Combined cycle modeling will be accommodated as follows for a Resource registered as a combined cycle Resource.  Market Participants that jointly own a combined cycle Resource that seek to use the JOU modeling options described under Section 4.2.2.5.7 must register as a JOU and cannot register the Resource as a combined cycle Resource.
Market Participants will have to select from one of the four (4) following options regarding submitting Resource Offers for their registered combined cycle Resources which will need to be declared during asset registration as described under Section 9.1.6:
(1)	Aggregate Option:  A Resource Offer may be submitted for a single aggregate combined cycle Resource, where the aggregate will represent a Market Participant selected operating configuration of combustion turbines (CT) and steams turbines (ST) (e.g., a 1CT x 1ST, 2CT x 1ST, 3CT x 1ST, etc.).  Under this option, the combined cycle Resource will be committed, dispatched, and settled the same as any other Resource; 
(2)	Individual Component Option: A Resource Offer may be submitted for each combined cycle Resource CT and/or steam turbine. Each component will be committed and dispatched independently and settled the same as any other single Resource; 
(3)	Pseudo Resource Option: A Resource Offer may be submitted for each pseudo combined cycle Resource, where each pseudo combined cycle Resource will represent the combination of one CT and a portion of the steam turbine.  Under this option, each pseudo combined cycle Resource must be capable of being committed and dispatched independently the same as any other Resource and each pseudo combined cycle Resource will be settled the same as any other Resource; or
(4)   	Multi Configuration Resource (MCR) Option: A Resource Offer may be submitted for each registered combined cycle Resource configuration, where each configuration represents an operating state of the combined cycle Resource with a distinct set of physical operating characteristics, as dictated by the physical attributes of the combined cycle Resource.  Under this option, Market Participants must define during asset registration: i) Valid configurations, one of which must represent the maximum capacity of the combined cycle Resource; ii) Valid transitions between configurations as defined in Section 9.1.6.1; and iii) One or more sets of physical units that can participate in a configuration as defined in Section 9.1.6.1.
(a) Each configuration will be modeled separately to enable selection of the most economic configuration for economic commitment and dispatch.  Configuration rules defining what configurations are valid when moving from one configuration to another are defined during market registration as described under Section 9.1.6.1.  The Offer parameters described under Sections 4.2.2.1 and 4.2.2.2 must be submitted for each configuration with the following additional rules:
(i) All operational configurations are assumed capable of starting up from an off-line state and capable of being de-committed from its current state.  Therefore, Market Participants should submit Start-Up Offers and Start-Up Times for all operational configurations, which may need to include transition costs and transition times.
(ii) Transition State Offers and Transition State Times are only valid for moving from one configuration to another once the Resource becomes a Synchronized Resource.
(iii) Non-zero Maximum Offline Flexibility Reserve Product Response Limit offers, as described in Section 4.2.2.1, may be submitted for no more than one configuration per operating hour.
(iv) Non-zero Maximum Transition State Flexibility Reserve Product Resource Response Limit offers, as described in Section 4.2.2.1, may be submitted for no more than one valid transition per ‘From’ configuration per operating hour.
(b) For the Day-Ahead Market, configuration changes will be determined on an hourly basis.  For the RTBM, a configuration will be determined prior to the Operating Hour and that configuration will generally remain fixed for dispatch purposes within the Operating Hour.  
(c) Meter Data for use in RTBM settlement must be submitted at the MCR plant output level and is not dependent upon which configuration the Resource has operated under.
(d) If the MCR is committed by the Market Operator in the Day-Ahead Market, and during the Day-Ahead Market Commitment Period the Resource was moved from one configuration to another within the commitment period, any transitions costs incurred will be included in the Day-Ahead Market make whole payment calculation described in the Markets+ Settlements Calculation Guide.  Moving from one configuration to another will not be considered as the start of a new Day-Ahead Market Commitment Period.
(e) If the MCR is not committed by the Market Operator in the Day-Ahead Market and is committed during a RUC process and during a RUC Commitment Period the Resource was moved from one configuration to another within the commitment period, any transitions costs incurred will be included in a RUC make whole payment calculation described in the Markets+ Settlements Calculation Guide.  Moving from one configuration to another will not be considered as the start of a new RUC Commitment Period.
(f) If the MCR was committed in the Day-Ahead Market and then, during an RTBM hour within the Day-Ahead Market Commitment Period, the Resource is moved by the Market Operator into a configuration that is different from the configuration used in the Day-Ahead Market Commitment period, any transitional costs incurred are eligible for recovery as described in the Markets+ Settlements Calculation Guide.
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Virtual Transactions (both Demand Bid and Resource Offer) and the settlement thereof will not be implemented earlier than six (6) months after implementation of Markets+, and will not be implemented during the summer season.  Once implemented, the Market Operator may suspend use of Virtual Transaction Offers according to the criteria set forth in the Markets+ Tariff.
Virtual Energy Offers are purely financial, only apply to Energy, and are not associated with a physical Resource asset.  The following rules apply to Virtual Energy Offer submittal.
(1) A Virtual Energy Offer can be submitted by a Market Participant at any Settlement Location, except for at External Interface Settlement Locations;
(2) [bookmark: OLE_LINK9]A Market Participant may submit a single Virtual Energy Offer for each Asset Owner at any Settlement Location for a particular Operating Hour in the form of a Virtual Energy Offer Curve (MW, $/MWh, up to ten (10) price/quantity pairs and slope or block option).  The submitted MW values must be increasing and the submitted $/MWh values must be monotonically non-decreasing.  A Virtual Energy Offer will clear when the price at the applicable Settlement Location is greater than or equal to the specified curve price for that Operating Hour.  The highest MW quantity submitted in the Virtual Energy Offer Curve representing the maximum MW amount that can be cleared.  The minimum MW amount that can be cleared is equal to zero (0);
(a) Block and slope pairs may not coexist.  The Resource Offer in effect for any given period of time must be comprised of all block or all slope price/quantity pairs.
(b) If the DLMP is less than the lowest $/MWh submitted in the curve, then the cleared MWs will be zero (0).
(c) Under the slope option, the set of price points that are submitted are used as the beginning and ending values for calculating a linear slope for each set of beginning and ending values.  Therefore, each MW between the two (2) price points has a different price due to the interpolation of the submitted price points.  Under the block option, each MW between the two MW points is offered at the price of the larger MW point.  Exhibit 4-8 illustrates Virtual Energy Offer curves developed from submitted price/MWh pairs for both the slope and block options.

Exhibit 4‑8: Virtual Energy Offer Curve Development
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(3) Each Virtual Energy Offer must specify a start and stop hour within the applicable Operating Day;
(4) Virtual Energy Offers may be submitted up to $2,000/MWh and are not subject to cost verification.
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Market Participants may submit Offers to sell Energy coming from outside the Markets+ Footprint for use in the Day-Ahead Market and/or RTBM using a transmission service reservation confirmed prior to submittal of the Offer in accordance with the procedures specified in the applicable transmission service provider(s)' governing documents, such as its Open Access Transmission Tariff (OATT). The following rules apply to Import Interchange Transaction Offer submittal.
(1) The MW amount of Import Interchange Transactions may be limited on a Dispatch Interval basis by the amount of ramping capability available on the applicable Participating Balancing Authority Area’s system;  
(2) Import Interchange Transaction Offers will be submitted via a valid E-Tag;
(3) Two types of Import Interchange Transaction Offers will be supported: Self-Schedule and Economic.
(a) A Self-Schedule Offer is a specified MW that will be cleared regardless of the price, unless reduced under Sections 4.3.1.2.2, 4.3.2.2(5),4.4.1.2(5) and  4.4.2.2.2, at the External Interface Settlement Location (Source Generator Control Area, or DC Tie if spanning interconnections, specified on E-Tag).  If the Self-Schedule Import Interchange Transaction is submitted for use in the Day-Ahead Market, it will be cleared in the Day-Ahead Market and automatically roll forward as a fixed MW schedule at the Self-Schedule Offer amount for use in RUC and the RTBM.  If specified for use in the RTBM only, the Self-Schedule Import Interchange Transaction will be considered a fixed MW schedule at the Self-Schedule Offer amount for the RUC processes and RTBM.
(b) [bookmark: OLE_LINK55][bookmark: OLE_LINK56]An Economic Offer specifies both a MW amount and a minimum $/MWh price that the Market Participant must be paid if the transaction clears the Day-Ahead Market.  Economic Offers are only available for use in the Day-Ahead Market.  Import Transactions may be submitted up to $2,000/MWh and are not subject to cost verification.  If the transaction clears the Day-Ahead Market, it automatically rolls forward as a Self-Schedule Offerat the Day-Ahead Market cleared MW for use in RUC and the RTBM.  Any adjustment to the schedule will be settled as a deviation from the Day-Ahead Market.
(4) Import Interchange Transactions can have one of two different priorities associated with the energy profile, High Priority Import Interchange Transaction or Uncommitted Import Interchange Transaction.  Exhibit 4-9 provides an overview of the High Priority Import Interchange Transaction qualification process.

Exhibit 4‑9: High Priority Import Qualification Process
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(a) An Import Interchange Transaction will be considered a High Priority Import Interchange Transaction if the transaction is part of a WRAP forward showing or deployed WRAP holdback.  In addition, an Import Interchange Transaction will also be considered a High Priority Import Interchange Transaction if it has NERC Priority 6 or 7 transmission service (or equivalent) reserved from an external source (external Resource or external system) to the internal sink point of the LRE, or to the BAA of the LRE; and satisfied one of the following conditions:
i. An attested external source from a BAA other than CAISO (external Resource or external system) is associated with the High Priority Import Interchange Transaction; or 
ii. The external source is within the CAISO BAA and is identified as a Generation-Firm (G-F) source on the Import Interchange Transaction tag. 
In addition, the Market Participant must indicate on the e-Tag that the Import Interchange Transaction is a High Priority Import Interchange Transaction.  If the transaction is part of a WRAP forward showing or deployed WRAP holdback transaction, then the Market Participant must indicate that on the e-Tag.  Such designation will serve as an attestation from the Market Participant that the Import Interchange Transaction has met the requirements described under Section 4.2.2.7(4)(a) above.  For transactions meeting the requirements of Section 4.2.2.7 (4)(a)(i) above, the Market Participant must provide proof that the High Priority Import Interchange Transaction requirements have been met by submitting an executed committed supply form.  Market Participants that fail to provide this necessary proof will have the associated High Priority Import Interchange Transaction redesignated as an Uncommitted Import Interchange Transaction until sufficiently remedied and accepted by the Market Operator.  If an error or discrepancy is discovered, the data may be resubmitted for resettlement in accordance with the timelines in Section 4.5.13, Settlements timeline, and 4.5.15, Disputes. 
(b) Uncommitted Import Interchange Transactions are any transactions that do not meet the requirements of Section 4.2.2.7(4)(a) above.  Uncommitted Import Interchange Transactions are not included as part of a Market Participant’s net position and therefore are not to be considered as meeting part of a Market Participant’s must offer obligation as discussed in Section 4.2.1.
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Beginning seven (7) days prior to the Operating Day, Market Participants may begin submitting Demand Bids and Virtual Energy Bids for the purchase of Energy in the Day-Ahead Market and/or Export Interchange Transaction Bids for the purchase of Energy in the Day-Ahead Market or RTBM.  
 The following business rules apply to Bid submittal:
(1) Bid submittal other than for a Self-Schedule Export Interchange Transaction Bid does not apply to any of the RUC processes or the RTBM;
(2) Submitted Bids do not roll forward hour to hour;
(3) Demand Bids may be submitted only at Load Settlement Locations, Export Interchange Transaction Bids may be submitted only at External Interface Settlement Locations; Virtual Energy Bids may be submitted at any Settlement Location except for External Interface Settlement Locations;  
(4) Bid submittal for use in the Day-Ahead Market is voluntary; and
(5) Bid submittal associated with a load pseudo-tied out of the Markets+ Footprint is not permitted.
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Only Market Participants with registered load assets may submit Demand Bids for use in the Day-Ahead Market.  Demand Bids are associated with physical load assets.  The following rules apply to Demand Bid submittal:
(1) A Market Participant can only submit Demand Bids for the registered load Settlement Locations of the Asset Owner(s);
(2) A Market Participant is not permitted to submit a Demand Bid for a load asset pseudo-tied out of the Markets+ Footprint;
(3) Two types of Demand Bids will be supported:  
(a) Self-Schedule: A Self-Schedule Demand Bid is a specified MW that will be cleared in the Day-Ahead Market regardless of the price at the Load Settlement Location based on the start and stop time submitted for the applicable Operating Day.
(b) Economic: An Economic Demand Bid is specified as a Demand Bid Curve (MW, $/MWh, up to ten (10) price/quantity pairs, and slope or block option).   The submitted MW values must be increasing and the submitted $/MWh values must be monotonically non-increasing.  An Economic Demand Bid will clear when the price at the applicable Load Settlement Location is less than or equal to the specified curve price for that Operating Hour.  The maximum MW amount that can be cleared is equal to the highest MW quantity submitted in the Demand Bid Curve.  The minimum MW amount that can be cleared is equal to zero (0).  The price of all MWhs below the lowest MW amount submitted is equal to the first pricing point price.
(i) Block and slope pairs may not coexist.  The price sensitive Demand Bid in effect for any given period of time must be comprised of all block or all slope price/quantity pairs.
(ii) If the DLMP is greater than the highest $/MWh submitted in the curve, then the cleared MWs will be zero (0).
(iii) Under the slope option, the set of price points that are submitted are used as the beginning and ending values for calculating a linear slope for each set of beginning and ending values.  Therefore, each MW between the two price points has a different price due to the interpolation of the submitted price points.  Under the block option, each MW between the two (2) MW points is offered at the price of the larger MW point.  Exhibit 4-10 illustrates Demand Bid Curves developed from submitted price/MWh pairs for both the slope and block options.

Exhibit 4‑10: Demand Bid Curve Development
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Virtual Transactions (both Demand Bid and Resource Offer) and the settlement thereof will not be implemented earlier than six (6) months after implementation of Markets+ and will not be implemented during the summer season. Once implemented, the Market Operator may suspend use of Virtual Transaction Bids according to the criteria set forth in the Markets+ Tariff.
Virtual Energy Bids are supported in the Day-Ahead Market.  Virtual Energy Bids are purely financial in nature, only apply to Energy, and are not associated with a physical load asset.  The following rules apply to Virtual Energy Bid submittal.
(1) A Virtual Energy Bid can be submitted at any Settlement Location except for External Interface Settlement Locations;
(2) A Market Participant may submit a single Virtual Energy Bid for each Asset Owner at any Settlement Location for a particular Operating Hour in the form of a Virtual Energy Bid Curve (MW, $/MWh, up to ten (10) price/quantity pairs, and slope or block option).  The submitted MW values must be increasing and the submitted $/MWh values must be monotonically non-increasing.  A Virtual Energy Bid will clear when the price at the applicable Settlement Location is less than or equal to the specified curve price for that Operating Hour.  The maximum MW amount that can be cleared is equal to the highest MW quantity submitted in the Virtual Energy Bid Curve.  The minimum MW amount that can be cleared is equal to zero (0).  The price of all MWhs below the lowest MW amount submitted is equal to the first pricing point price;
(a) Block and slope pairs may not coexist.  The Resource Offer in effect for any given period of time must be comprised of all block or all slope price/quantity pairs.
(b) If the LMP is greater than the highest $/MWh submitted in the curve, then the cleared MWs will be zero (0).
(c) Under the slope option, the set of price points that are submitted are used as the beginning and ending values for calculating a linear slope for each set of beginning and ending values.  Therefore, each MW between the two (2) price points has a different price due to the interpolation of the submitted price points.  Under the block option, each MW between the two (2) MW points is offered at the price of the larger MW point.  Exhibit 4-11 illustrates Virtual Energy Bid Curves developed from submitted price/MWh pairs for both the slope and block options.

Exhibit 4‑1: Virtual Energy Bid Curve Development
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(3) Each Virtual Energy Bid must specify a start and stop hour within the applicable Operating Day;
(4) Virtual Energy Bids may be submitted up to $2,000/MWh and are not subject to cost verification.
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Market Participants may submit bids to purchase Energy from the Day-Ahead Market for sale outside of the Markets+ Footprint. A Market Participant must reserve transmission service prior to submittal of the Bid in accordance with the procedures specified in the applicable Markets+ Transmission Service Providers’ OATT, or other governing documents.  The following rules apply to Export Interchange Transaction Bid submittal.
(1) The MW amount of Export Interchange Transactions may be limited on a Dispatch Interval basis by the amount of ramping capability available on the applicable Participating Balancing Authority Area’s system;
(2) Export Interchange Transaction Bids will be submitted via valid e-Tag;
(3) Two types of Export Interchange Transaction Bids will be supported:  Self-Schedule and Economic;
(a) A Self-Schedule Bid is a specified MW that will be cleared regardless of the price unless reduced under Sections 4.3.1.2.1, 4.3.2.2(4), 4.4.1.2(4), and 4.4.2.2.1, at the External Interface Settlement Location (Sink Load Control Area, or DC Tie if spanning interconnections, specified on e-Tag).   If the Self-Schedule Export Interchange Transaction is submitted for use in the Day-Ahead Market, it will be cleared in the Day-Ahead Market and automatically roll forward as a fixed schedule at the Self-Schedule Bid MW for use in RUC and the RTBM.  If specified for use in the RTBM only, the Self-Schedule Export Interchange Transaction will be considered a fixed schedule at the Self-Schedule Bid MW for the RUC processes and RTBM.
(b) An Economic Bid specifies both a MW amount and a maximum $/MWh price that the Market Participant is willing to pay if the transaction clears the Day-Ahead Market.  Economic Bids are only available for use in the Day-Ahead Market.  Export Transactions may be submitted up to $2,000/MWh and are not subject to cost verification.  If the transaction clears the Day-Ahead Market, it automatically rolls forward as a self-schedule at the cleared Day-Ahead Market MW for use in RUC and the RTBM.  Any adjustment to the schedule will be settled as a deviation from the Day-Ahead Market.
(4)	Export Interchange Transactions can have one of two (2) different priorities associated with the energy profile, High Priority Export Interchange Transaction or Uncommitted Export Interchange Transaction.  Exhibit 4-12 provides an overview of the High Priority Export Interchange Transaction qualification process.


Exhibit 4‑2: High Priority Export Qualification Process





(a) An Export Interchange Transaction will be considered a High Priority Export Interchange Transaction if the transaction is part of a WRAP forward showing or deployed WRAP holdback.  In addition, an Export Interchange Transaction will be considered a High Priority Export Interchange Transaction if it has NERC Priority 6 or 7 transmission service reserved from an internal source (internal Resource or qualified WRAP System Sale) to the applicable External Interface and has satisfied one of the following conditions:
i. The export is associated with a Market+ Load Responsible Entity (LRE), is occurring during a WRAP Binding Season month and is confirmed by the Market Participant to be from seasonal surplus or already accounted for in the Forward Showing Workbook respecting any approved adjustments to the Forward Showing Workbook.  The export can be supported by a WRAP identified Resource or WRAP System Sale, where WRAP System Sale is as described in WRAP Business Practice Manual 106;  
ii. The export is associated with a Markets+ LRE, is occurring during a WRAP non-binding season; or
iii. The export is not associated with a Markets+ LRE and the internal source is not committed  via WRAP to an LRE within the Markets+ Footprint and the internal Resource has been registered as such as part of the Market Operator’s Resource registration process as described under Section 9.1.14.
(b) On a daily basis, prior to the close of the Day-Ahead Market and throughout the Operating Day, the Resources registered as described under Section 4.2.3.3(4)(a)(iii) above must adhere to the following rules:
i. The Resource must be made available for commitment by the Market Participant with a Commit Status of either “Self” or “Market” with a Max ECOL, or in the case of an MSR, the Maximum Discharge Limit, that is greater than or equal to the specified export MW amount on the e-Tag.  Following the close of the Day-Ahead Market and following the close of the Real-Time Balancing Market, if the Max ECOL, or in the case of an MSR, the Maximum Discharge Limit,  is less than the specified export MW amount on the e-Tag, , the Market Operator will adjust the export MW amount on the e-Tag to match the Max ECOL, or in the case of an MSR, the Maximum Discharge Limit.
ii. If the Resource is a Variable Energy Resource (VER), and not a Hybrid Storage Market Resource (HSMR), the export MW amount on the e-Tag must be less than or equal to the Market Operator’s VER output hourly forecast for that Resource.  Otherwise, following the close of the Day-Ahead Market and following the close of the Real-Time Balancing Market, the Market Operator will adjust the export MW amount on the e-Tag to match the VER output forecast.
In addition, the Market Participant must indicate on the e-Tag that the Export Interchange Transaction is a High Priority Export Interchange Transaction.  If the transaction is associated with WRAP as described under Section 4.2.3.3(4)(a) above, then the Market Participant must indicate that on the e-Tag.  Such designation will serve as an attestation from the Market Participant that the Export Interchange Transaction has met the requirements described under Section 4.2.3.3(4)(a)(i) above.  For transactions meeting the requirements described under Section 4.2.2.3(4)(a)(iii) above, if Market Participants do not follow the Resource registration process described under Section 9.1.14, the Market Operator will redesignate  the associated High Priority Export Interchange Transaction as an Uncommitted Export Interchange Transaction. If the Market Participant sufficiently remedies and the Market Operator accepts the registration, the Market Participant may submit High Priority Export Interchange Transactions for that Resource.   If an error or discrepancy is discovered, the data may be resubmitted for resettlement in accordance with the timelines in Section 4.5.13, Settlements timeline, and 4.5.15, Disputes.
(c) Uncommitted Export Interchange Transactions are any transactions that do not meet the requirements of Section 4.2.3.3(4)(a) above.  Uncommitted Export Interchange Transactions are not included as part of a Market Participant’s net position and therefore are not to be considered as meeting part of a Market Participant’s must offer obligation as discussed in Section 4.2.1.
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Energy scheduled through the Markets + Footprint will be settled in the Day-Ahead Market, RTBM, or both.  A Market Participant must reserve transmission service prior to submittal of the schedule in an amount sufficient to cover the request in accordance with the applicable Markets+ Transmission Service Providers’ OATTs.
(1) Through Interchange Transactions will be submitted via valid e-tag;
(2) Only Self-Schedule Through Interchange Transactions will be supported. A Self-Schedule Through Interchange Transaction is a specified MW that will be cleared regardless of the price at either of the External Interface Settlement Locations (Source Generator Control Area and Sink Load Control Area or DC Tie, if spanning interconnections, specified on e-Tag).  If submitted for use in the Day-Ahead Market, a Self-Schedule Through Interchange Transaction will automatically roll forward as a fixed MW schedule for use in RUC and the RTBM.  If submitted for use in the RTBM, the Self-Schedule Through Interchange Transaction will clear in the RTBM and will be considered a fixed MW schedule for use in any RUC processes.
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The Multi-Day Forecast Analysis (MDFA) study is a non-binding, informational study that provides a commitment, dispatch, and pricing forecast based on the latest available forecast and commitment data.  It runs daily after the Day-Ahead Market posting and has a study period covering the next three (3) to seven (7) Operating Days at an hourly granularity.  The Market Operator uses a RUC combined with a SCED, similar to the Day-Ahead Market clearing, to perform the analysis. 
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Inputs to the Multi-Day Forecast Analysis process will consist of:
(1) RTBM Resource Offers;
(2) Estimated Self-Schedule Export Interchange Transaction Bids;
(3) Estimated Self-Schedule Import Interchange Transaction Offers;
(4) Estimated Markets+ Footprint Flexibility Reserve requirements (market-wide and Reserve Zone min and max) based on historical requirements;
(5) Market Operator Mid-Term Load Forecast (MTLF) as described under Section 4.1.2.1;
(6) Variable Energy Resource output forecasts as described under Section 4.1.2.1.6;
(7) Transmission system topology with approved transmission system outages; 
(8) Resource outages; 
(9) RTBM Resource Commitment Status; and
(10) Current Operating Plan (COP). 
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The primary outputs of the MDFA will be available after the posting of the Day-Ahead Market and include:
(1) Hourly LMP, MCP, and Marginal GHG Price forecasts that will be posted publicly;
(2) Prospective, non-binding commitments including start/stop times and hourly dispatch targets that the Market Operator will communicate to corresponding Market Participants through the Markets User Interface (MUI); and
(3) Potential minimum and maximum generation and scarcity issues the Market Operator will communicate to the appropriate Transmission Operator, Balancing Authority, or Reliability Coordinator.
[bookmark: _Toc159232255][bookmark: _Toc213771842]Day-Ahead Activities
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Day-Ahead activities begin twenty-four (24) hours prior to the Operating Day and consist of the Day-Ahead Market and Day-Ahead RUC processes.  Exhibit 4-13 provides a representative overall timeline of Day-Ahead activities. The times specified in the timeline are the times associated with normal operating conditions.  The Market Operator may delay these times to account for unforeseen circumstances and, under such circumstances, the Market Operator will notify Market Participants of any such timing delays. 

Exhibit 4‑3: Day-Ahead Activities Timeline
[bookmark: _Toc247468358]
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A detailed description of the Day-Ahead Market and Day-Ahead RUC processes is provided in the following subsections. 
[bookmark: _Toc234814888][bookmark: _Toc237163844][bookmark: _Toc243211981][bookmark: _Toc245633970][bookmark: _Toc245634122][bookmark: _Toc245728012][bookmark: _Toc248644136][bookmark: _Toc258924862][bookmark: _Toc263173302][bookmark: _Toc263173616][bookmark: _Toc263173802][bookmark: _Toc263174178][bookmark: _Toc263235077][bookmark: _Toc263235720][bookmark: _Toc263429415][bookmark: _Toc263795453][bookmark: _Toc266869630][bookmark: _Ref462823345][bookmark: _Toc159232256][bookmark: _Ref194666779][bookmark: _Toc213771843]Day-Ahead Market 
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]The Day-Ahead Market process begins with the submittal of new Offers and Bids, or updates to the Offers and Bids submitted in Pre-Day-Ahead, for use in the Day-Ahead Market clearing.  Energy clearing is based upon the Offers and Bids submitted.  Mid-Term Flex Up clearing is based upon the Offers submitted to meet the Market Operator’s Mid-Term Flex Up requirement.  Separate offers may not be submitted for Short-Term Flex Up and Short-Term Flex Down and the MCP is solely based on opportunity costs realized to meet the Short-Term Flex Up and Short-Term Flex Down requirements.  Market Participants must submit final Offers and Bids by the close of the Day-Ahead Market which is no later than 10:00 PPT hours Day-Ahead.
Immediately following the close of the Day-Ahead Market, the Market Operator begins the process of clearing the Day-Ahead Market.  This process is completed, and the Market Operator posts the results from the SCED dispatch solution, described in Section 3.1.1 of the Day-Ahead Market by 13:30 PPT Day-Ahead.  The Market Operator will post the Day-Ahead Market LMPs and MCPs results from the SCED pricing solution, described in Section 3.1.1, after the posting of the dispatch solution results.  Day-Ahead Market operations consist of three (3) steps: (1) process Day-Ahead Market inputs; (2) Day-Ahead Market execution and (3) Day-Ahead Market results.  Each of these steps is described in the following subsections.
[bookmark: _Toc245633971][bookmark: _Toc245634123][bookmark: _Toc245728013][bookmark: _Toc248644137][bookmark: _Toc258924863][bookmark: _Ref260921087][bookmark: _Ref261348373][bookmark: _Toc263173303][bookmark: _Toc263174179][bookmark: _Toc263235078][bookmark: _Toc263235721][bookmark: _Toc263429416][bookmark: _Toc263795454][bookmark: _Toc266869631][bookmark: _Toc159232257][bookmark: _Ref212559134][bookmark: _Toc213771844]Day-Ahead Market Inputs
Inputs to the Day-Ahead Market algorithm consist of:
(1) Day-Ahead Market Resource Offers, Demand Bids, Virtual Energy Offers, and Virtual Energy Bids as submitted by Market Participants prior to the close of the Day-Ahead Market;
(a) [bookmark: OLE_LINK112][bookmark: OLE_LINK113]For Demand Bids, Virtual Energy Bids and Virtual Energy Offers submitted at a load Settlement Location that contains more than one Pnode, the Market Operator distributes the Bid MW down to the associated Pnodes using weighting factors for modeling purposes as described under Section 4.1.2.1.6;   
(b) For Virtual Energy Bids and Virtual Energy Offers submitted at a Trading Hub Settlement Location, except for External Interfaces, the Market Operator uses a common set of weighting factors to distribute the Bid and Offer MWs down to Pnodes included in the Trading Hub for modeling purposes.  
(2) Through Interchange Transactions as submitted by Market Participants and confirmed prior to the close of the Day-Ahead Market;
(3) Export Interchange Transaction Bids;
(4) Import Interchange Transaction Offers;
(5) Flexibility Reserve Products requirements (market-wide and Reserve Zone min and max);
(6) Transmission system topology consistent with Network Model in place for upcoming Operating Day; 
(7) Scheduled Outages (Resource and Transmission); 
(8) Service Flow Constraints;
(9) Market Operator Instantaneous Load Capacity requirements; 
(10) Local Reliability Issue Commitments;
(11) Market Transfer Interface Limits;
(12) Market Opt-in Transfer Interface Limits; and
(13) BAA Scheduling Constraint Limits.
[bookmark: _Toc245633972][bookmark: _Toc245634124][bookmark: _Toc245728014][bookmark: _Toc248644138][bookmark: _Toc258924864][bookmark: _Toc263173304][bookmark: _Toc263174180][bookmark: _Toc263235079][bookmark: _Toc263235722][bookmark: _Ref263252159][bookmark: _Toc263429417][bookmark: _Toc263795455][bookmark: _Toc266869632][bookmark: _Ref267555409][bookmark: _Ref270427459][bookmark: _Ref476208742][bookmark: _Ref476736543][bookmark: _Ref476736578][bookmark: _Ref476737242][bookmark: _Toc159232258][bookmark: _Toc213771845]Day-Ahead Market Execution
The Market Operator clears the Day-Ahead Market for each hour of the upcoming Operating Day based on the inputs described above.  A Simultaneous Co-optimization Methodology, utilizing the SCUC and SCED algorithms, is employed to simultaneously perform the following tasks:
(1) Commit offered Resources, Import Interchange Transaction Offers, and Virtual Energy Offers using the SCUC algorithm to meet the Demand Bids, Virtual Energy Bids, Export Interchange Transactions Bids, Instantaneous Load Capacity requirements, and Flexibility Reserve Products requirements on a least-cost basis throughout the projected upcoming Operating Day while respecting applicable constraints;
(a) The Day-Ahead Market SCUC algorithm will consider commitment of Resources with a Commit Status of Market, Self, and Reliability Must Run, including capacity up to the Resources’ Maximum Economic Capacity Operating Limit (Max ECOL), Maximum Discharge Limit, or down to Minimum Charge Limit, and including capacity down to the Resources Minimum Economic Capacity Operating Limit (Min ECOL), Minimum Discharge Limit, or up to Maximum Charge Limit.      
(2) Using the Resource commitment results from the SCUC, clear Resource Offers, Virtual Energy Offers, and Import Interchange Transaction Offers to meet Demand Bids, Virtual Energy Bids, Export Interchange Transaction Bids, and Flexibility Reserve Products requirements on a least-cost basis for each hour of the upcoming Operating Day using the SCED algorithm.  
(a) The SCED algorithm includes marginal loss sensitivity factors which approximate the change in marginal system losses for a change in Energy dispatch.  The inclusion of these factors further optimizes the Energy dispatch and reduces overall production costs.
(b) In certain situations, enforcing constraints may result in a solution that is not feasible at a Shadow Price less than an appropriately priced Violation Relaxation Limit (VRL).  In such cases, the Market Operator must apply VRLs in SCED as described under Section 4.1.4.
(c) [bookmark: _Toc237163871][bookmark: _Toc241309294]To ensure that Market Participants are indifferent as to whether they are cleared for Energy or Flexibility Reserve Products, the co-optimization logic will provide through the Shadow Price calculation Market Clearing Prices (MCPs) for Flexibility Reserve Products that include any lost opportunity costs incurred as a result of Flexibility Reserve Products clearing.
(d) An MCR with a Transition State Time greater than thirty (30) minutes in any hour in which it is transitioning between configurations is not eligible to clear Flexibility Reserve Products.

[bookmark: _Toc159232259][bookmark: _Ref212549842][bookmark: _Toc213771846]Clearing During Capacity Shortage
(1) In the event of a Flexibility Reserve Product(s) shortage in any hour, the Market Operator will implement Scarcity Pricing;
[bookmark: _Hlk159937235](2)	In the event a capacity shortage results in an inability to meet at least fifty percent (50%) of the Mid-Term Flex Up requirement, the self-scheduled Demand Bids, self-scheduled High Priority Export Interchange Transactions, self-scheduled Uncommitted Export Interchange Transactions, and MSRs’ charge MWs in any hour, the Market Operator will: 
(a) 	First reduce the self-scheduled Uncommitted Export Interchange Transactions on a pro-rata basis based on the MW amounts until such time that the Mid-Term Flex-Up requirement is restored back to 50% Mid-Term Flex-Up requirement, and administratively set LMPs as described under Section 4.1.5(5); 
(b)	If the reduction of all Uncommitted Export Interchanges Transaction does not restore the Mid-Term Flex-Up requirement back up to 50% of the requirement, reduce self-scheduled Demand Bids, self-scheduled High Priority Export Interchange Transactions, and Resources’ charge MWs on a pro-rata basis based on the MW amounts to match the available capacity.
(3)	If a transmission constraint cannot be relieved due to a shortage of capacity in any hour, the SCED algorithm will clear the self-scheduled Demand Bids on a pro-rata basis based upon the impact on relieving the constraint.  

[bookmark: _Ref270487103][bookmark: _Toc159232260][bookmark: _Toc213771847]Clearing During Excess Generation Conditions
(1)	If the sum of self-scheduled Demand Bids, self-scheduled Uncommitted Export Interchange Transaction Bids, and self-scheduled High Priority Export Interchange Transaction Bids in any hour are less than the sum of the minimum outputs of the committed Resources, self-scheduled Uncommitted Import Interchange Transaction Offers, and self-scheduled High Priority Import Interchanges Transaction Offers in that hour, then the SCED algorithm will implement Scarcity Pricing to the extent that the Flexibility Reserve Products requirements cannot be maintained, and sequentially: 
(a)	Reduce self-scheduled Uncommitted Import Interchanges Transaction Offers pro-rata based on MW amounts;
(b)	Reduce self-scheduled High Priority Import Interchange Transaction Offers pro-rata based on MW amounts; then
(c)	Relax enforcement of Resource minimum limits (or for MSRs, the Minimum Discharge Limit) on a pro-rata basis to clear Resource Offers to meet Demand Bids, Uncommitted Export Interchange Transaction Bids, High Priority Export Interchange Transactions.
(2) LMPs will be set by the Offer prices associated with Energy down to the Min ECOL, Minimum Discharge Limit, and Maximum Charge Limit on Resources for which no Short-Term Flex Down has cleared.  If the actions under 4.3.1.2.2(1) above create a Short-Term Flex Down shortage during any hour either on a system-wide basis or Reserve Zone basis, the MCPs for Short-Term Flex Down will reflect Scarcity Prices and LMPs will reflect negative Scarcity Prices as described under Section 4.1.5.
[bookmark: _Toc245633973][bookmark: _Toc245634125][bookmark: _Toc245728015][bookmark: _Toc248644139][bookmark: _Toc258924865][bookmark: _Ref260920532][bookmark: _Toc263173305][bookmark: _Toc263174181][bookmark: _Toc263235080][bookmark: _Toc263235723][bookmark: _Toc263429418][bookmark: _Toc263795456][bookmark: _Toc266869633][bookmark: _Ref476736708][bookmark: _Ref476736749][bookmark: _Ref476736794][bookmark: _Ref476749392][bookmark: _Ref476749421][bookmark: _Ref476749463][bookmark: _Toc159232261][bookmark: _Toc213771848]Day-Ahead Market Results 
The Market Operator electronically communicates the Day-Ahead Market results for each hour of the Operating Day to Market Participants as follows.  
A. The following results are communicated to each Market Participant that relates only to that Market Participant:  
(1) Cleared Resource Offers for Energy and Flexibility Reserve Products in MW;
(a) Cleared Offers for Energy associated with Resource Offers represent a physical Resource commitment schedule that forms the basis for the Current Operating Plan for the upcoming Operating Day.  Market Participants should consider Resource commitment schedules resulting from the Market Operator commitment of Resources with a Commit Status of “Market” as the Market Operator start-up orders and shut-down orders;  
(b) Resources committed by the Market Operator in the Day-Ahead Market with a Commit Status of “Market” or committed by a Participating Balancing Authority with a Commit Status of “Reliability Must Run” are guaranteed to receive Day-Ahead Market revenues that are at least equal to the Day-Ahead Market Resource Offer costs for the associated cleared amount of Energy and Flexibility Reserve Products.  See the Markets+ Settlements Calculation Guide for additional details;  
(c) Cleared Flexibility Reserve Products in MW;
(2) Cleared Virtual Energy Offers in MW;
(3) Cleared Import Interchange Transaction Offers in MW;
(4) Cleared Demand Bids in MW;
(5) Cleared Virtual Energy Bids in MW;
(6) Cleared Export Interchange Transaction Bids in MW;
(7) Cleared Through Interchange Transactions in MW;
(8) GHG attributed MWs on Internal GHG Resources, in MWh, for each GHG Pricing Zone;
(9) GHG attributed MWs on Specified Source Resources, in MWh, for each GHG Pricing Zone;
(10) GHG attributed MWs for Import Interchange Transactions, in MWh, for each GHG Pricing Zone; 
(11) GHG attributed MWs for Unspecified Source Imports, in MWh, for each GHG Pricing Zone;
(12) Market Transfer Interface quantities in MW for each paired set of Market Transfer Interfaces; and
(13) Market Opt-in Transfer Interface quantities in MW for each paired set of Market Opt-in Transfer Interfaces.

B. The following dispatch solution results are communicated to all Market Participants prior to the posting of the pricing solution results: 
(1)	Dispatch Locational Marginal Prices (DLMPs) for each Settlement Location, the Marginal Energy Component (MEC) of the DLMP, the Marginal Congestion Component (MCC) of the DLMP, and the Marginal Loss Component (MLC) of the DLMP for each Settlement Location; 
(2)	MCPs for Flexibility Reserve Products; and
(3)	Marginal GHG Price for each GHG Pricing Zone.
C. The following pricing solution results are communicated to all Market Participants after the posting of the dispatch solution results: 
(1)	LMPs for each Settlement Location, the MEC of the LMP, the MCC of the LMP, and the MLC of the LMP for each Settlement Location; 
(2)	MCPs for Flexibility Reserve Products; and
(3)	Marginal GHG Price for each GHG Pricing Zone.

[bookmark: _Toc159232262][bookmark: _Toc213771849]Day-Ahead Reliability Unit Commitment
The Market Operator will begin the Day-Ahead RUC process no earlier than forty-five (45) minutes following the posting of the Day-Ahead Market results to assess capacity adequacy during the Day-Ahead period and the remainder of the current Operating Day.  No later than two and a half hours following the start of the Day-Ahead RUC process, the Market Operator will communicate the results of the Day-Ahead RUC as described under Section 4.3.2.3.  The Market Operator then updates the Current Operating Plan (COP), if needed, and start-up and/or shutdown orders are issued simultaneously for Resources other than DVERs and NDVERs for which the Market Operator is calculating an output forecast (these Resources are always assumed to be self-committed if available) which may be any time after the posting of the Day-Ahead RUC results.      
[bookmark: _Toc245633975][bookmark: _Toc245634127]The Day-Ahead RUC consists of four steps: (1) process RUC inputs; (2) execute RUC algorithm; (3) evaluate and communicate RUC results; and (4) update Current Operating Plan as needed.
[bookmark: _Toc245728017][bookmark: _Toc248644141][bookmark: _Toc258924867][bookmark: _Toc263173307][bookmark: _Toc263429420][bookmark: _Toc263795458][bookmark: _Toc266869635][bookmark: _Toc159232263][bookmark: _Toc213771850]Day-Ahead RUC Inputs
Inputs to the RUC algorithm consist of:
(1) RTBM Resource Offers, including Resources with a Commitment Status of Self or RMR received by the Market Operator;
(a) During all hours between the start and completion of the Day-Ahead RUC process, Market Participants may continue to update RTBM Offers during Day-Ahead RUC process.  If the Day-Ahead RUC offer being updated is for the Day-Ahead RUC Study Period, the Market Operator will notify the Market Participant that the offer will not be used in the ongoing Day-Ahead RUC solution. 
(2) Confirmed cleared Export Interchange Transaction Bids from the Day-Ahead Market;
(3) Confirmed cleared Import Interchange Transaction Offers from the Day-Ahead Market;
(4) Confirmed cleared Through Interchange Transactions from the Day-Ahead Market;
(5) Confirmed Export Interchange Transactions specified for use in the RTBM only;
(6) Confirmed Import Interchange Transactions specified for use in the RTBM only;
(7) Confirmed Through Interchange Transactions specified for use in the RTBM only;
(8) Market Operator Flexibility Products requirements (market-wide and Reserve Zone min and max);
(9) Market Operator Instantaneous Load Capacity requirements;
(10) Market Operator Mid-Term Load Forecast (MTLF) as described under Section 4.1.2.1;
(11) Market Operator transmission system topology consistent with Network Model in place for the Operating Day;
(12) Service Flow Constraints;
(13) Resource commitment schedules from the Day-Ahead Market unless the Market Operator is informed of a Resource outage;  
(14) Local Reliability Issues Commitments;
(15) Emergency Condition Commitments;  
(16) Variable Energy Resources MWh output forecast as described under Section 4.1.2.2;
(17) Solar-Powered Resource MWh output forecast as described under Section 4.1.2.5;  
(18) Transmission system outages; 
(19) Resource outages;
(20) The Market Operator input for non-price Offer parameter changes that occur flowing the close of the RTBM Offer deadline;
(21) Market Transfer Interface Limits;
(22) Market Opt-in Transfer Interface Limits; and
(23) BAA Scheduling Constraint Limits.
[bookmark: _Toc245633976][bookmark: _Toc245634128][bookmark: _Toc245728018][bookmark: _Toc248644142][bookmark: _Toc258924868][bookmark: _Toc263173308][bookmark: _Toc263429421][bookmark: _Toc263795459][bookmark: _Toc266869636][bookmark: _Ref270489610][bookmark: _Ref349214645][bookmark: _Ref349294066][bookmark: _Ref349553112][bookmark: _Ref349714486][bookmark: _Toc159232264][bookmark: _Ref212549399][bookmark: _Ref212549864][bookmark: _Toc213771851]Day-Ahead RUC Execution
Using the inputs described above, the Market Operator performs a capacity adequacy analysis for the upcoming Operating Day using the SCUC algorithm.  The capacity adequacy analysis provides advisory information to the Market Operator.  
(1) The objective of the SCUC is to commit Resources to meet Mid-Term Load Forecast, High Priority Export Interchange Transactions, Uncommitted Export Interchange Transactions, Instantaneous Load Capacity requirements, and Flexibility Reserve Product requirements less High Priority Import Interchange Transactions and Uncommitted Import Interchange Transactions over the Operating Day such that commitment costs are minimized while adhering to transmission system security constraints and the Resource operating parameter constraints submitted as part of the RTBM Offers;
(2) Commitment costs are defined as Start-Up Offer, No-Load Offer, and incremental cost to operate at minimum output as defined in the submitted Energy Offer Curve.  Incremental Energy costs above minimum output and Mid-Term Flex Up Offers are not considered by the RUC SCUC in making commitment decisions;    
(3) The SCUC algorithm will consider commitment of Resources with a Commit Status of Market, Self, or RMR including capacity up to the Resources’ Max ECOL, Maximum Discharge Limit, or Minimum Charge Limit and down to the Resources Min ECOL, Minimum Discharge Limit, or Maximum Charge Limit;       
(4) If available capacity plus Uncommitted Import Interchange Transactions plus High Priority Import Interchange Transactions is not sufficient on a market-wide basis to meet the Market Operator load forecast, Uncommitted Export Interchange Transactions, High Priority Export Interchange Transactions, the upper bound of Instantaneous Load Capacity requirement, and fifty percent (50%) of the Mid-Term Flex Up requirement, the Market Operator will communicate and coordinate with Market Participants and Participating Balancing Authorities to sequentially:
(a)	Reduce self-schedule Uncommitted Export Interchange Transactions pro-rata based on MW amounts to relieve the capacity shortage; and
(b) 	Commit additional available Resources that were submitted with a Commitment Status of  “Not Available” to relieve the capacity shortage if needed.  
(5) [bookmark: _GoBack_18_0_0]If there is a capacity surplus on a market-wide basis identified when the sum of (a) self-committed and RMR capacity at minimum output, (b) self-schedule Uncommitted  Import Interchange Transactions, (c) self-schedule High Priority Import Interchange Transactions, (d) the lower bound of Instantaneous Load Capacity requirement, and (e) the Flexibility Reserve Products requirements is more than the sum of the Market Operator load forecast, self-scheduled Uncommitted Export Interchange Transactions and self-scheduled High Priority Export Interchange Transactions, the Market Operator will communicate and coordinate with the Market Participants and Participating Balancing Authorities to sequentially:
(a)	Reduce self-scheduled Uncommitted Import Interchanges Transaction Offers pro-rata based on MW amounts; and
(b)	Reduce self-scheduled High Priority Import Interchange Transactions Offers pro-rata based on MW amounts.

[bookmark: _Toc245633977][bookmark: _Toc245634129][bookmark: _Toc245728019][bookmark: _Toc248644143][bookmark: _Toc258924869][bookmark: _Toc263173309][bookmark: _Toc263429422][bookmark: _Toc263795460][bookmark: _Toc266869637][bookmark: _Ref307906724][bookmark: _Ref322092719][bookmark: _Toc159232265][bookmark: _Ref160008264][bookmark: _Toc213771852][bookmark: OLE_LINK106][bookmark: OLE_LINK107][bookmark: OLE_LINK192]Day-Ahead RUC Results
No later than two and a half hours following the start of the Day-Ahead RUC process, the Market Operator electronically communicates the following Day-Ahead RUC results for each hour of the Operating Day to Market Participants: 
(1) New market commitments;
(2) Resource output MWhs for new market commitments for use in must offer calculations.
(3) Modifications to previous market commitments;
(4) [bookmark: _Hlk172192452]For any future hours in which the Market Operator anticipates a capacity shortage, the Market Operator will notify Market Participants and Participating Balancing Authorities identifying the hours in which Resources that were in “Not Available” Commitment Status are expected to be required and the hours in which self-schedule Uncommitted Export Interchange Transactions are expected to be curtailed.  Following this notification, Market Participants are required to confirm with the Market Operator that the Resources in “Not Available” Commitment Status selected as part of the Day-Ahead RUC execution are available to be committed. Such availability will be subject to the Market Participant’s contractual rights and obligations and any operational limitations related to the Resources in “Not Available” Commitment Status as determined by the Market Participant and/or Participating Balancing Authority.  Once this verification is complete, if the Market Operator commits such Resources, they will be considered as “Market” Commitment Status for settlement purposes;
(5) For any future hours in which the Market Operator anticipates an excess capacity situation, the Market Operator will notify Market Participants and Participating Balancing Authorities identifying the hours in which the excess capacity situation is expected to occur, hours in which self-schedule Uncommitted Import Interchange Transactions are expected to be curtailed and the hours in which self-schedule High Priority Import Interchange Transactions are expected to be curtailed.
[bookmark: _Ref465252899][bookmark: _Toc159232266][bookmark: _Toc213771853]Updating the Current Operating Plan (COP)
Using the results from the Day-Ahead RUC analysis, the Market Operator will update the COP and will issue Market Commitment instructions to Resources other than DVERs and NDVERs for which the Market Operator is calculating an output forecast (these Resources are always assumed to be self-committed if available) as appropriate.  If a Participating Balancing Authority,  Reliability Coordinator, or Transmission Operator de-commits a Resource that was not self-committed or moves an MCR into a lower configuration for any hour of the Day-Ahead Market commitment schedule, and causes that Resource to buy back its Energy and/or Flexibility Reserve Products position at RTBM prices that exceed the Day-Ahead Market prices for the comparable products, then that Resource is eligible for compensation as described in the Markets+ Settlements Calculation Guide4.5.8.5.  
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[bookmark: _Toc159232267][bookmark: _Toc213771854]Operating Day Activities
[bookmark: _Toc247468359]Operating Day activities begin when the Market Operator posts the results of the Day-Ahead RUC as described under Section 4.3.2.3 and consist of the Intra-Day RUC processes and RTBM.  Exhibit 4-14 provides a representative overall timeline of Operating Day activities.
Exhibit 4‑4: Operating Day Activities Timeline
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A detailed description of the Intra-Day RUC and RTBM processes is provided in the following subsections. 
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4.1 
Intra-Day Reliability Unit Commitment, Short-Term Intra-Day RUC and Pre-RTBM SCED
The Market Operator performs Intra-Day RUCs at least every four (4) hours.  In the event a failure of the Intra-Day RUC systems results in the loss of the ability to perform an Intra-Day RUC at least every four (4) hours, at least every four (4) hours the Market Operator will assess capacity adequacy during the Operating Day and commit Resources as needed.  Additionally, the Market Operator continually evaluates the need for an Intra-Day RUC for the current Operating Day and the approved Day-Ahead period.  Although the minimum Intra-Day RUC obligation is every four (4) hours, the Market Operator also solves Intra-Day RUC up to fifteen (15) minutes before real-time.  Consistent with the Day-Ahead RUC, these additional Intra-Day RUCs assess capacity adequacy during the Operating Day.  
The Intra-Day RUC consists of four (4) steps: (1) process RUC inputs; (2) execute RUC algorithm; (3) evaluate and communicate RUC results; and (4) update the COP as needed.
As soon as practicable following completion of an Intra-Day RUC study, the Market Operator will communicate the results described under Section 4.4.1.3.  The Market Operator then updates the COP, if needed, and start-up and shutdown orders to Resources other than DVERs and NDVERs for which the Market Operator is calculating an output forecast (these Resources are always assumed to be self-committed if available) are issued simultaneously which may be any time after completion of an Intra-Day RUC study.
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Inputs to the RUC algorithm consist of:
(1) RTBM Resource Offers;
(2) Approved Export Interchange Transactions;
(3) Approved Import Interchange Transactions;
(4) Approved Through Interchange Transactions;
(5) Flexibility Reserve Products requirements (market-wide and Reserve Zone min and max);
(6) Market Operator load forecast as described under Section 4.1.2.1 ;
(7) Instantaneous Load Capacity requirements;
(8) Transmission system topology consistent with Network Model in place for the upcoming RUC study period;
(9) Service Flow Constraints;
(10) Resource commitment and de-commitment schedules from the Day-Ahead RUC or previous Intra-Day RUCs;
(11) The Market Operator’s wind and solar Resource MWh output forecast as described under Section 4.1.2.2;
(12) Actual and approved scheduled transmission system outages as documented in CROW. ; 
(13) Local Reliability Issue Commitments;
(14) Emergency Condition Commitments; 
(15) Balancing Authority overrides; 
(16) Market Transfer Interface Limits;
(17) Market Opt-in Transfer Interface Limits; and
(18) BAA Scheduling Constraint Limits.
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Using the inputs described above, the Market Operator performs a capacity adequacy analysis for the upcoming Operating Day and throughout the Operating Day using a SCUC algorithm.  The capacity adequacy analysis provides advisory information to the Market Operator.  
(1) The objective of the SCUC is to commit Resources to meet Load Forecast, Export Interchange Transactions, Instantaneous Load Capacity requirements, and Flexibility Reserve Products requirements less Import Interchange Transactions over the Operating Day such that commitment costs are minimized while adhering to transmission system security constraints and the Resource operating parameter constraints submitted as part of the RTBM Offers;
(2) Commitment costs are defined as Start-Up Offer, No-Load Offer, and incremental cost to operate at minimum output as defined on the submitted Energy Offer Curve.  Incremental Energy costs above minimum output and Mid-Term Flex Up Offers are not considered by the RUC SCUC in making commitment decisions;    
(3) The SCUC algorithm will consider commitment of Resources with a Commit Status of Market, Self, or RMR including capacity up to the Resources’ Max ECOL, Maximum Discharge Limit, or Minimum Charge Limit and down to the Resources’ Min ECOL, Minimum Discharge Limit, or Maximum Charge Limit.     
(4) If available capacity plus Uncommitted Import Interchange Transactions plus High Priority Import Interchange Transactions is not sufficient on a market-wide basis to meet the Market Operator load forecast, Uncommitted Export Interchange Transactions, High Priority Export Interchange Transactions, the upper bound of Instantaneous Load Capacity requirement, and fifty percent (50%) of the Mid-Term Flex Up requirement, the Market Operator will communicate and coordinate with Market Participants and Participating Balancing Authorities to sequentially:
(a)	Reduce self-schedule Uncommitted Export Interchange Transactions pro-rata based on MW amounts to relieve the capacity shortage; and
(b) 	Commit additional available Resources that were submitted with a Commitment Status of “Not Available” to relieve the capacity shortage if needed.  
(5) If there is a capacity surplus on a market-wide basis identified when the sum of (a) self-committed and RMR capacity at minimum output, (b) self-schedule Uncommitted  Import Interchange Transactions, (c) self-schedule High Priority Import Interchange Transactions, (d) the lower bound of Instantaneous Load Capacity requirement, and (e) the Flexibility Reserve Products requirements is more than the sum of the Market Operator load forecast, self-scheduled Uncommitted Export Interchange Transactions and self-scheduled High Priority Export Interchange Transactions, the Market Operator will communicate and coordinate with the Market Participants and Participating Balancing Authorities to sequentially:
(a)	Reduce self-scheduled Uncommitted Import Interchanges Transaction Offers pro-rata based on MW amounts; and
(b)	Reduce self-scheduled High Priority Import Interchange Transactions Offers pro-rata based on MW amounts.
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The Market Operator electronically communicates the RUC results for each hour of the Operating Day to Market Participants as soon as practical following completion of each Intra-Day RUC execution.  These results consist of the following: 
(1) New market commitments;
(2) Modifications to previous market commitments;
(3) [bookmark: _Hlk172192656]For any future hours in which the Market Operator anticipates a capacity shortage, the Market Operator will notify Market Participants and Participating Balancing Authorities identifying the hours in which Resources that were in “Not Available” Commitment Status are expected to be required and the hours in which self-schedule Uncommitted Export Interchange Transactions are expected to be curtailed.  Following this notification, Market Participants are required to confirm with the Market Operator that the Resources in “Not Available” Commitment Status selected as part of the Day-Ahead RUC execution are available to be committed. Such availability will be subject to the Market Participant’s contractual rights and obligations and any operational limitations related to the Resources in “Not Available” Commitment Status as determined by the Market Participant and Participating Balancing Authority. Once this verification is complete, if the Market Operator commits such Resources, they will be considered as "Market" Commitment Status for settlement purposes;
(4) For any future hours in which the Market Operator anticipates an excess capacity situation, the Market Operator will notify Market Participants and Participating Balancing Authorities identifying the hours in which the excess capacity situation is expected to occur, hours in which self-schedule Uncommitted Import Interchange Transactions are expected to be curtailed, and the hours in which self-schedule High Priority Import Interchange Transactions are expected to be curtailed;
(5) Market Transfer Interface quantities in MW for each paired set of Market Transfer Interfaces;
(6) Market Opt-in Transfer Interface quantities in MW for each paired set of Market Opt-in Transfer Interfaces.
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[bookmark: _Toc245633983][bookmark: _Toc245634135][bookmark: _Toc245728025][bookmark: _Toc248644149][bookmark: _Toc258924875][bookmark: _Toc263173314][bookmark: _Toc263173619][bookmark: _Toc263173805][bookmark: _Toc263174185][bookmark: _Toc263235084][bookmark: _Toc263235727][bookmark: _Toc263429428][bookmark: _Toc263795466][bookmark: _Toc266869643]Using the results from the Intra-Day RUC analysis, the Market Operator will update the Current Operating Plan and will issue Market Commitment instructions to Resources other than DVERs and NDVERs for which the Market Operator is calculating an output forecast (these Resources are always assumed to be self-committed if available) as appropriate.  The Market Operator confirms that Market Commitment instructions for all Resource commitments have been received by the Market Participant, except for Market Commitment instructions for FSRs described in Section 4.4.1.  In the event a confirmation is not received, the Market Operator will follow up with a phone call in time to allow the Resource to act based on the Market Commitment instruction.  If a Participating Balancing Authority, Reliability Coordinator, or Transmission Operator de-commits a Resource that was not self-committed or moves an MCR into a lower configuration for any hour of the Day-Ahead Market commitment schedule, and causes that Resource to buy back its Energy and/or Flexibility Reserve Products position at RTBM prices that exceed the Day-Ahead Market prices for the comparable products, then that Resource is eligible for compensation  per the Markets+ Settlements Calculation Guide.  
Short-Term Intra-Day RUC
Additionally, the Market Operator will execute a short-term Intra-Day RUC (ST-RUC) every fifteen (15) minutes to assess Resource adequacy over at least the next 120-minute period as part of the Intra-Day RUC process.  As part of the short-term Intra-Day RUC assessment, Fast-Start Resources (FSRs) that are recommended for commitment by a short-term Intra-Day RUC and have not been previously committed will be evaluated by a SCED prior to the Dispatch Interval.  The SCED will utilize inputs described in Section 4.4.2.1.  If the SCED determines the FSR is economic for Energy then the FSR will receive a commitment instruction from the Market Operator that begins at the start of the nearest Dispatch Interval that the FSR can start according to the submitted cold Start-Up Time and will end at the end of the Dispatch Interval after the Minimum Run Time is met.  The COP will be updated with this commitment instruction, which is presumed to have been received by the Market Participant.  FSRs may also receive 5-minute extensions at the end of a commitment when determined economic by the SCED.  The COP will be updated with this new shut-down order, which is presumed to have been received by the Market Participant.  
Pre-RTBM SCED
Following the ST-RUC executed 30 minutes prior to each Operating Hour, the Market Operator will execute a Pre-RTBM SCED for the upcoming Operating Hour using the results following the ST-RUC and the inputs provided for the Intra-Day RUC.  This Pre-RTBM SCED will produce advisory analysis for Resource and load quantities and will be used to establish the market optimized transfer quantity for MTIs and MOTIs with a transaction type of “Normal”. These quantities, however, do not reflect settled charge types and no binding shadow prices will be set by Pre-RTBM SCED even if the study contains constraints.  A Simultaneous Co-optimization Methodology, utilizing just the SCED algorithms, is employed to simultaneously perform the following tasks:
(3) Using the Resource commitment results from the ST-RUC executed 30 minutes prior to the Operating Hour, the Market Operator will optimize Resource Offers to meet load forecast, Net Export and Import Interchange Transactions and Flexibility Reserve Products requirements on a least-cost basis.  
(a) The SCED algorithm includes marginal loss sensitivity factors which approximate the change in marginal system losses for a change in Energy dispatch.  The inclusion of these factors further optimizes the Energy dispatch and reduces overall production costs.
(b) In certain situations, enforcing constraints may result in a solution that is not feasible at a Shadow Price less than an appropriately priced Violation Relaxation Limit (VRL).  In such cases, the Market Operator must apply VRLs in SCED as described under Section 4.1.4.
[bookmark: _Toc208563066][bookmark: _Ref214958266]Solutions During Capacity Shortage
In the event a capacity shortage results in an inability to meet 50% of the Mid-Term Flex Up requirement, the Short-Term Load Forecast, self-scheduled High Priority Export Interchange Transactions, self-scheduled Uncommitted Export Interchange Transactions, and MSR charge MWs in the subsequent Operating Hour, the Market Operator will communicate the potential market capacity shortage condition to Participating Balancing Authorities and applicable Reliability Coordinators, and sequentially:
(i)	Reduce the self-scheduled Uncommitted Export Interchange Transactions pro-rata based on the MW amounts in accordance with Western Electricity Coordinating Council (WECC) schedule change requirements until the Mid-Term Flex-Up requirement is restored; and
(ii) 	Maintain power balance through the implementation of VRLs to reduce the Short-Term Load Forecast, self-scheduled High Priority Export Interchange Transactions, and MSR charge MWs pro-rata based on the MW amounts to match the available capacity.
[bookmark: _Toc208563067][bookmark: _Ref214958438][bookmark: _Ref214958471]Solutions During Excess Generation Conditions
(1)	If the sum of Load Forecast, self-scheduled Uncommitted Export Interchange Transaction Bids, and self-scheduled High Priority Export Interchange Transaction Bids in any hour are less than the sum of the minimum outputs of the committed Resources, self-scheduled Uncommitted Import Interchange Transaction Offers, and self-scheduled High Priority Import Interchanges Transaction Offers in the subsequent Operating Hour, then the SCED algorithm will implement Scarcity Pricing to the extent that the Flexibility Reserve Products requirements cannot be maintained, and sequentially: 
(a)	Dispatch any available Resource that is capable of charging;
(b)	Reduce self-scheduled Uncommitted Import Interchanges Transaction Offers pro-rata based on MW amounts in accordance with WECC schedule change requirements; and
(c)	Reduce self-scheduled High Priority Import Interchange Transaction Offers pro-rata based on MW amounts in accordance with WECC schedule change requirements; then
(d)	Relax enforcement of Resource minimum limits on a pro-rata basis to clear Resource Offers to meet Load Forecast, Uncommitted Export Interchange Transaction Bids, and High Priority Export Interchange Transactions.   

[bookmark: _Toc208563068]ST-RUC and Pre-RTBM Results
The following results will be communicated to the Market Participants and BAs from the ST-RUC: 
(1) Commitment instructions for FSRs or any extensions to previous commitments.

The following results will be communicated to the Market Participants and BAs following the  Pre-RTBM SCED: 	
(a) advisory Resource volume for the next Operating Hour as a single hourly MW quantity for each Resource.  
(b) Any necessary curtailment of tagged schedules resulting from capacity shortage or capacity excess conditions.
The following results will be communicated only to the participating BAs following the Pre-RTBM SCED:
(1) Real-time amounts for each MTI and MOTI that specifies a Normal transaction type on its associated e-Tag.  These will be communicated through the MUI and the Market Operator will perform a tag adjustment to reflect these volumes that will remain fixed for the upcoming Operating Hour.
(2) Advisory volumes for each MTI and MOTI that specifies a Dynamic transaction type on its associated e-Tag.  These will be communicated through the MUI for informational purposes.  
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The Market Operator operates the RTBM on a continuous 5-minute basis.  The Market Operator clears the RTBM by determining the security-constrained dispatch that is the least costly means of balancing generation and load (supply/demand) while meeting Flexibility Reserve Products requirements within the Markets+ Footprint based on actual conditions, forecasted conditions, and submitted Offers.  The RTBM uses the same Network Model that is used in the Day-Ahead Market, with all RTBM network configurations and constraints as determined from the most recent State Estimator results.  
RTBM operations consist of three steps: (1) Process RTBM inputs; (2) Execute RTBM; and (3) Post RTBM results.  Each of these steps is described in the following subsections.
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Inputs into the RTBM algorithm consist of data provided prior to each Operating Hour and data provided within each Operating Hour.
[bookmark: _Toc241309306][bookmark: _Toc159232304][bookmark: _Toc213771862]Pre-Operating Hour Inputs
(1) RTBM Resource Offers;
(2) Approved and tagged Export Interchange Transactions, Import Interchange Transactions, and Through Interchange Transactions;
(a) Interchange Transactions submitted at an External Interface, the Market Operator uses a common set of weighting factors to distribute the MWs down to Pnodes included in the External Interface for modeling purposes.  These weighting factors are determined by the Market Operator at the time the External Interface is created and are not dependent upon historical injections or withdrawals.
(3) Flexibility Reserve Products requirements (market-wide and Reserve Zone min and max); 
(4) Resource commitment from the Current Operating Plan;
(a) The Current Operating Plan includes Resource commitments and Resource de-commitments from the Day-Ahead Market, Day-Ahead RUC, and Intra-Day RUC; 
(5) MTI and MOTI fixed quantities from the Pre-RTBM solution for MTIs and MOTIs with a transaction type of “Normal”;
(6) MTI and MOTI limits for MTIs and MOTIs with a transaction type of “Dynamic”; and 
(7) BAA Scheduling Constraint limits.
[bookmark: _Toc159232305][bookmark: _Toc213771863]In-Operating Hour Inputs
(1) Latest State Estimator solution for:
(a) Distribution of load forecast throughout the Network Model;
(b) Latest transmission topology for the Network Model; and
(c) Backup initial Energy injection of Resources if SCADA not available.
(2) Real-Time Resource data from latest SCADA snapshot to determine initial Energy injection of Resources, Control Status, Generator outages, and State of Charge;
(3) Active transmission constraints, including Service Flow Constraints; 
(4) Participating Balancing Authority Net Scheduled Interchange from latest SCADA snapshot;
(5) Intra-hour adjustments to Net Scheduled Interchange;
(6) Intra-hour adjustments to Interchange Transactions due to curtailments;
(7) Intra-hour adjustments to Resource Offer parameters;
(a) Market Participants are required to keep their Resource Offer operating parameters up-to-date during the Operating Day.  In the event of a required change in a Resource Offer operating parameter due to physical Resource changes during an Operating Hour, the Market Participant is responsible for notifying the Market Operator of required changes, and the Market Operator will make the required modification for the current Operating Hour.  Market Participants will remain responsible for accurately reflecting Resource operating parameters in their Resource Offer submissions for subsequent hours.
(8) Market Operator Short-Term Load Forecast (STLF) as described under Section 4.1.2.1;
(a) The Market Operator distributes the STLF down to the associated Pnodes using weighting factors for modeling purposes as described under Section 4.1.2.1.6  
(9) Variable Energy Resources output forecast as described under Section 4.1.2.2.

[bookmark: _Ref425854525][bookmark: _Toc159232306][bookmark: _Toc213771864][bookmark: _Toc245633985][bookmark: _Toc245634137][bookmark: _Toc245728027][bookmark: _Toc248644151][bookmark: _Toc258924877][bookmark: _Toc263173316][bookmark: _Toc263429430][bookmark: _Toc263795468][bookmark: _Toc266869645][bookmark: _Ref267555450]Control Status
The Control Statuses below apply to all Resources except for NDVERs.  The Control Status as it applies to NDVERs is discussed in Section 4.2.2.5.5.  
(A) Off-line (Control Status 0) – This Control Status indicates that the Resource is off-line and not available to the RTBM.  This status is reserved for Resources which are generating 0 MWs.  This includes Resources which are disconnected from the grid for an approved outage and Resources lacking a current commitment or start instruction.
(B) Dispatchable (Control Status 1) – This Control Status indicates that the Resource is on-line and capable of following a Dispatch Target and/or deploy contingency reserve.  
(C) Manual (Control Status 3) – This Control Status indicates that the Resource is on-line but not capable of following a Dispatch Target.  This status is reserved for generating Resources operating under the following conditions:
(1) Start-up
(2) Shut-down
(3) Testing
(4) Experiencing, or recovering from, a unit trip
(5) Generating at an output to which the Resource is not capable of responding to a Dispatch Target
(6) Condensing
(7) Experiencing environmental, control, or mechanical issues  
(8) Qualifying Facility exercising its rights under PURPA to deliver its net output to its host utility.
While operating in “Manual” Control Status, the Setpoint Target is an echo of the latest SCADA output or State Estimator solution output, if SCADA is not available. 
[bookmark: _Toc159232307][bookmark: _Toc213771865]RTBM Execution
The Market Operator will attempt to execute the RTBM every 5-minutes for the next Dispatch Interval based on the inputs described above.  In the event the Market Operator is unable to execute the RTBM or to approve a valid solution for the RTBM, the results from the last approved RTBM will carry forward until the approval of a new RTBM. 
(1) A simultaneous co-optimization methodology utilizing a SCED algorithm is employed to calculate Resource Dispatch Targets for Energy and clear Flexibility Reserve Products to meet Short-Term Load Forecast and Flexibility Reserve Products requirements at minimum costs based upon submitted Offers while respecting Resource operating constraints and transmission constraints as described in Section 3.1.1;  
(2) The SCED algorithm includes marginal loss sensitivity factors which approximate the change in marginal system losses for a change in Energy dispatch.  Inclusion of these factors further optimizes the Energy dispatch and reduces overall production costs;
(3) In certain situations, enforcing constraints may result in a solution that is not feasible at a Shadow Price less than the appropriately priced VRL.  In such cases, the Market Operator must apply VRLs in SCED as described under Section 4.1.4;
(4) To ensure that Market Participants are indifferent as to whether they are cleared for Energy or Flexibility Reserve Products, the co-optimization logic will provide through the Shadow Price calculation Market Clearing Prices for Flexibility Reserve Products that include any lost opportunity costs incurred as a result of Flexibility Reserve Product clearing.
[bookmark: _Ref148010269][bookmark: _Toc159232310][bookmark: _Ref212549505][bookmark: _Ref212549906][bookmark: _Toc213771866]Energy Shortage Conditions
(1)	If there is an actual shortage of Short-Term Flex Up or Mid-Term Flex Up during a Dispatch Interval, either on a market-wide or a Reserve Zone basis, Scarcity Prices will be implemented on a market-wide basis or Reserve Zone basis to set Short-Term Flex Up or Mid-Term Flex Up MCPs as described under Section 4.1.5.
(2)	In the event a capacity shortage results in an inability to meet 50% of the Mid-Term Flex Up requirement, the Short-Term Load Forecast, self-scheduled High Priority Export Interchange Transactions, self-scheduled Uncommitted Export Interchange Transactions, and Resources’ charge MWs in any hour, the Market Operator will communicate the market capacity shortage condition to Participating Balancing Authorities and applicable Reliability Coordinators, and sequentially:
(i)	Reduce the self-scheduled Uncommitted Export Interchange Transactions as described under Section 4.4.1.6.1 and administratively set LMPs as described under Section 4.1.5(5); and
(ii) 	Maintain power balance through the implementation of VRLs to reduce the Short-Term Load Forecast, self-scheduled High Priority Export Interchange Transactions, and MSR charge MWs on a pro-rata basis based on the MW amounts to match the available capacity in the market solution. 
[bookmark: _Ref270487120][bookmark: _Toc159232311][bookmark: _Toc213771867]Excess Generation Conditions
(1) If the sum of Short-Term Load Forecast, self-scheduled Uncommitted Export Interchange Transaction Bids, and self-scheduled High Priority Export Interchange Transaction Bids in any hour are less than the sum of the minimum outputs of the committed Resources, self-scheduled Uncommitted Import Interchange Transaction Offers and self-scheduled High Priority Import Interchanges Transaction Offers in that hour, then the Market Operator will communicate the excess market generation situation to Participating Balancing Authorities and to applicable Reliability Coordinators, and implement Scarcity Pricing to the extent that the Flexibility Reserve Products requirements cannot be maintained.  The Market Operator may take any or all of the following actions, as time permits, within the Operating Hour to address excess generation conditions on either a market-wide or Reserve Zone basis, that were not alleviated through actions taken prior to the Operating Hour. The Market Operator will coordinate with generation operators, Participating Balancing Authorities, and Reliability Coordinators within the Markets+ Footprint to de-commit generation to meet power balance, and sequentially: 
(a) Dispatch any available Resource that is capable of charging;
(b) 	Reduce self-scheduled Uncommitted Import Interchanges Transaction Offers as described under Section 4.4.1.6.2; and
(c)	Reduce self-scheduled High Priority Import Interchange Transactions Offers as described under Section 4.4.1.6.2.
(2) If actions taken under (1) above are not sufficient to relieve the excess generation condition in any Dispatch Interval either on a market-wide basis or Reserve Zone basis, LMPs will be set by the Offer prices associated with Energy down to the Minimum Economic Capacity Operating Limit for Resources.  If power balance cannot be attained under (1) and the Short-Term Flex Down requirement cannot be maintained, LMPs may reflect negative Scarcity Prices as described under Section 4.1.5.
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[bookmark: _Hlk167089622](1)	Following execution of the RTBM SCED, the following results are communicated to Market Participants prior to the start of the applicable Dispatch Interval.  All Market Participants must have the capability to receive and follow Resource Dispatch Targets. The following results are communicated to each Market Participant for their specific Resources:  
(a) Resource Dispatch Targets.  The Dispatch Target is a MW output target for the end of the applicable Dispatch Interval;
(b) Cleared Flexibility Reserve Products by Resource;
(c) GHG attributed MWs for Internal GHG Resources by Dispatch Interval and GHG Pricing Zone;
(d) GHG attributed MWs for Specified Source Resources by Dispatch Interval and GHG Pricing Zone;
(e) GHG attributed MWs for Import Interchange Transactions by Dispatch Interval and GHG Pricing Zone; and
(f) GHG attributed MWs for Unspecified Source Imports by Dispatch Interval and GHG Pricing Zone.
(2)	The following dispatch solution results are communicated to all Market Participants prior to the posting of the pricing solution results: 
(a)	Dispatchable Locational Marginal Prices (DLMPs) for each Settlement Location, the Marginal Energy Component (MEC) of the DLMP, the Marginal Congestion Component (MCC) of the DLMP and the Marginal Loss Component (MLC) of the DLMP for each Settlement Location; 
(b)	Market Clearing Prices for Flexibility Reserve Products for each Reserve Zone; and
(c)	Marginal GHG Prices for each GHG Pricing Zone.
(3)	The following pricing solution results are communicated to all Market Participants after the posting of the dispatch solution; 
(a)	Locational Marginal Prices (LMPs) for each Settlement Location, the Marginal Congestion Component (MCC) of LMP for each Settlement Location and the Marginal Loss Component (MLC) of LMP for each Settlement Location; and
(b)	Marginal GHG Prices for each GHG Pricing Zone.
(4)	Following execution of the RTBM SCED, the following results are communicated to Participating Balancing Authorities prior to the start of the applicable Dispatch Interval.  All Participating Balancing Authorities must have the capability to receive this information via ICCP.
(a)	NSI offset which the Participating Balancing Authority will use to adjust their pre-Dispatch Interval NSI to account for Markets+ flow created as a result of the Dispatch Targets generated and communicated as described above.  Each BA will implement the NSI Offset via a Dynamic Schedule.  The following example illustrates how this value is calculated and how the BA Dispatch Interval NSI needs to be adjusted.
(b)	Incremental Markets+ NSI adjustments will be allocated to MTIs and MOTIs specifying a Dynamic transaction type on their associated e-Tags.  These will be communicated via ICCP and through the MUI.
Consider the following four (4) Participating Balancing Authority’s with the following per Dispatch Interval load, generation and NSI data, where Market Obligation is equal to the sum of Load+Losses and NSI and Market Generation is equal to the sum of Dispatch Targets within each BA:

	
	BA1
MW
	BA2
MW
	BA3
MW
	BA4
MW
	Total
MW

	Load+Losses
	1,750
	400
	600
	2,000
	4,750

	Dispatch Interval NSI
	350
	0
	-100
	50
	300

	Market Obligation
	2,100
	400
	500
	2,050
	5,050

	[bookmark: _Hlk167175611]Market Generation
	1,900
	200
	850
	2,100
	5,050

	NSI Offset
	-200
	-200
	350
	50
	0

	Adjusted NSI
	150
	-200
	250
	100
	300



Where NSI Offset = Market Generation – Market Obligation
And,
Adjusted NSI = NSI Offset + Dispatch Interval NSI.
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An instruction by a Transmission Operator, Reliability Coordinator, or Participating Balancing Authority limiting a Resource’s output is reflected in Markets+ through an OOME.  The Market Participant responsible for the Resource subject to the instruction will communicate an OOME to the Market Operator to reflect the Resource’s dispatchability based on the instruction.  For Jointly Owned Units that are modeled as separate Resources, the primary Market Participant responsible for the Jointly Owned Unit will communicate the OOME for each share.  An OOME will specify either a fixed MW level or an OOME cap and/or OOME floor MW level that the Resource is expected to produce until the issue can be resolved.  The OOME will specify the communicated effective time and the communicated termination time.  If the termination is not known during the initial communication, the initial end time will be set in the future by a system default value.  Once the termination time is known the Market Participant will communicate the termination time to the Market Operator when it is received from the reliability entity.  Any updates from the reliability entity must also be communicated to the Market Operator by the Market Participant.  Any updates to the OOME will be updated in the market system to reflect these changes.  While the OOME is effective, the OOME flag will be set to true.  When the termination time has been reached the OOME ends and the OOME flag will be set to false.  When an OOME contains a fixed OOME MW, the Resource will receive a Dispatch Target equal to the specified fixed OOME MW.  When an OOME contains an OOME cap MW and/or OOME floor MW, the Resource will receive a Dispatch Target to generate below the OOME cap MW and/or above the OOME floor MW respectively.  During the period of time an OOME is imposed, the Resource will not be eligible to clear Flexibility Reserve Products.     
[bookmark: _Toc213771870][bookmark: _Toc159232317]Fixed OOME 
(1) During the period of time when a fixed OOME is imposed, the Transmission Operator, Participating Balancing Authority, or Reliability Coordinator will ensure that the following occurs:
(a) A notification is immediately issued containing a Dispatch Target equal to the fixed MW level the Resource is instructed to produce and the OOME flag is set equal to “True”;
(b) Setpoint Targets and Min ECOL and Max ECOL, or in the case of an MSR, the Minimum and Maximum Discharge and Charge Limits for the current Dispatch Interval are immediately adjusted to the fixed MW level the Resource is instructed to produce;
(i) For VERs, the Min ECOL and Max ECOL for the current Dispatch Interval are immediately adjusted to the Fixed MW level the Resource is instructed to produce and the Setpoint Targets will be immediately adjusted to the lesser of the Fixed MW level the Resource is instructed to produce or the echo of the actual SCADA;
(c) Setpoint Targets for future intervals and Min ECOL and Max ECOL, or in the case of an MSR, the Minimum and Maximum Discharge and Charge Limits  not yet dispatched will be set to the Fixed MW level the Resource is instructed to produce; 
(i) For VERs, the Min ECOL and Max ECOL not yet dispatched will be set to the MW level the Resource is instructed to produce and the Setpoint Targets will be set to the lesser of the Fixed MW level the Resource is instructed to produce or the echo of actual SCADA output; and
(d) Once the OOME has ended the Resource will return to normal market operations.
[bookmark: _Ref21590844][bookmark: _Toc159232318][bookmark: _Toc213771871]OOME Cap and OOME Floor
(1) During the period of time when an OOME contains an OOME cap and/or OOME floor, the Market Operator will ensure that the following occurs: 
(a) A Dispatch Target is immediately issued as defined in (i) to (iii) below and the OOME flag is set equal to “True”;
(i) If the current Dispatch Target is greater than the OOME cap MW, the Dispatch Target will be adjusted to the OOME cap MW.
(ii) If the current Dispatch Target is less than the OOME floor MW, the Dispatch Target will be adjusted to the OOME floor MW.
(iii) If the current Dispatch Target is less than or equal to the OOME cap MW and/or greater than or equal to the OOME floor MW, the Dispatch Target will not be adjusted.
(b) Setpoint Targets for the current Dispatch Interval are immediately adjusted;
(i) If the current Setpoint Target is greater than the OOME cap MW, the Setpoint Target will be adjusted to the OOME cap MW.
(ii) If the current Setpoint Target is less than the OOME floor MW, the Setpoint Target will be adjusted to the OOME floor MW.
(iii) If the current Setpoint Target is less than or equal to the OOME cap MW and/or greater than or equal to the OOME floor MW, the Setpoint Targets will not be adjusted.
(c) Min ECOLs, or in the case of an MSR, the Minimum Discharge Limit or Maximum Charge Limit, for the current Dispatch Interval are immediately adjusted to the OOME floor MW.  Max ECOLs, or in the case of an MSR, the Maximum Discharge Limit or Minimum Charge Limit,  for the current Dispatch Interval are immediately adjusted to the OOME cap MW; and
(d) For future intervals not yet dispatched the Max ECOL, or in the case of an MSR, the Maximum Discharge Limit or Maximum Charge Limit,  will be set equal to the OOME cap MW less the upward Flexibility Reserve Products carried, limited by the effective minimum operating limit.  For future intervals not yet dispatched the Min ECOL, or in the case of an MSR, the Minimum Discharge Limit or Minimum Charge Limit,   will be set equal to the OOME floor MW plus downward Flexibility Reserve Products carried, limited by the effective maximum operating limit;
(e) Once the OOME has ended the Resource will return to normal operations.  For DVERs the signal described in Section 4.4.3.1 will be set to ignore.  NDVERs will be dispatched according to Section 4.4.3.2.
(2)	Market Participants will be compensated for the period of time the OOME was imposed; except that if the Market Monitor determines that the Resource selected pursuant to Attachment A of the Markets+ Tariff,   will not be eligible for compensation according to the Markets+ Settlements Calculation Guide .    
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Markets+ will incorporate two (2) categories of transmission constraints, 1) physical transmission constraints discussed in Section 4.4.2.5.1 and 2) non-physical transmission constraints called Service Flow Constraints discussed in Section 4.4.2.5.2 .
[bookmark: _Ref61463568][bookmark: _Toc159232328][bookmark: _Toc213771873]Physical Transmission Constraint
A physical transmission constraint is a physical limitation on the transmission system that is represented by a system operating limit (SOL) or interconnection reliability operating limit (IROL).  Physical transmission constraints will be managed in Markets+ by activating a market constraint in RTBM at the request of a Reliability Coordinator, a Transmission Operator, or a Participating Balancing Authority in accordance with approved Western Interconnection congestion management processes.
Once activated, the market constraint will cause RTBM to redispatch available Resources to provide an appropriate reduction in flows to provide the relief requested by a Reliability Coordinator, Transmission Operator, or a Participating Balancing Authority on the constraint.  The Market Operator uses RTBM to reliably manage and economically maximize the flow of power on the transmission constraint to within the applicable operating limits set by a Reliability Coordinator, Transmission Operator, or Participating Balancing Authority.
[bookmark: _Ref61463576][bookmark: _Toc159232329][bookmark: _Toc213771874]Service Flow Constraints
The SFC represents the transmission capacity available to the Markets+ Footprint.  Market Participants and Participating Balancing Authorities are required to communicate, and accurately represent, the transmission capacity available to the Market Operator through their Participating Balancing Authority in accordance with Section 8.2. 
[bookmark: _Toc208563085]Coordinated Interchange Scheduling Limits
Coordinated Interchange Scheduling Limits (CISL) will be submitted for the three types of scheduling constraints that may limit Markets+ interchange transfers between the Participating BAAs.  Any CISL set by the BA will be enforced in the DAM, RUC, and in RTBM runs.
(1) Market Transfer Interface and Market Opt-in Transfer limits will be conveyed via the Market User Interface in hourly granularity by each BA as inputs to the Market.  For Market Transfer Interfaces, each Participating BA will submit its limit for the transfer independently.  The lower of the limits submitted for the linked pair will be enforced as the Coordinated Interchange Scheduling Limit. If not submitted, the default will be 99999.   The limits enforced will be capped by the transmission capacity of the e-Tag also.
(2) Each Participating BA will submit its BAA Scheduling Constraint limits also via the Market User Interface in hourly granularity.  Each submission will have a lower and an upper limit.  Net Exports will be constrained by the upper limit and net imports will be constrained by the lower limit.  If only MTI and MOTI exports are included in the registered BAA Scheduling Constraint, the lower limit must be 0.  If only MTI and MOTI imports are included in the registered BA Scheduling Constraint, the upper limit must be 0.  Limits of 99999 or -99999 may be used to exclude these constraints from the solution when deemed not necessary by the Participating BA.  These will also be the default limits if not submitted.  Specific BAA Scheduling Constraint limits are only associated with the submitting Participating BA’s side of the MTIs or MOTIs.  
[bookmark: _Toc159232339][bookmark: _Toc213771876]Energy Deployment
The Market Operator deploys Energy through the issuance of Setpoint Targets via ICCP to each Participating Balancing Authority, Market Participants, Asset Owner, and/or generator operators, as applicable, on a 4-second basis.  Deployment of Mid-Term Flex Up from off-line Resources or from MCRs that have registered under the option described under Section 9.1.6.1 that have cleared Flexibility Reserve Products on a higher configuration is accomplished through the Market Operator's issuance of a Market Commitment instruction.  
(1)  	The Setpoint Target is equal to the Resource MW Dispatch Target for the current Dispatch Interval either as developed by SCED under Section 4.4.2.3 or by an OOME as described under Section 4.4.2.4  For DVERs that are not being incrementally dispatched by RTBM this RTBM Dispatch Target will be replaced with the Real-Time Capability value submitted under Section 4.1.2.3.
(a)	The Setpoint Targets received by Participating BAs are adjusted by the Participating BAs to account for regulation up/down deployment.
(b)	The Setpoint Targets received by Participating BAs are adjusted by the Participating BAs to account for contingency reserve deployment.
(c)	The Participating BAs must provide the Market Operator with the combined regulation and contingency reserve deployments via ICCP every four (4) seconds for settlement purposes and to adjust the Resource ICCP output values for input into the RTBM.  A negative value will indicate a regulation down deployment.
Both a stepped and ramped Setpoint Target will be issued on a 4-second basis.  The stepped Setpoint Target is a step change that represents the total amount of desired Energy deployment.  The ramped Setpoint Target also represents the total amount of desired Energy deployment, but the 4-second instruction will change gradually towards the stepped Setpoint Target based on a linear ramp rate.  Market Participants may use either the ramped or stepped Setpoint Target as input into their AGC systems.
In the event of a primary ICCP communications failure, the Market Operator will systematically communicate Energy Dispatch Targets to Market Participants.  Market Participants must have the capability to receive and follow Dispatch Targets.  Market Participants with Dispatchable Resources must have primary and secondary connections and be capable of following instructions from both.
[bookmark: _Ref13561727][bookmark: _Toc159232340][bookmark: _Toc213771877][bookmark: _Toc241309311][bookmark: _Toc245633988][bookmark: _Toc245634140][bookmark: _Toc245728030][bookmark: _Toc248644154][bookmark: _Toc258924881][bookmark: _Toc263173320][bookmark: _Toc263429434][bookmark: _Toc263795472][bookmark: _Ref265580322][bookmark: _Toc266869649][bookmark: _Ref307828104][bookmark: _Ref307828128][bookmark: OLE_LINK193][bookmark: OLE_LINK194]Dispatchable Variable Energy Resource Deployment
The Market Operator will systematically provide a binary signal flag which notifies the Dispatchable Variable Energy Resource (DVERs) to either “Follow” or “Ignore” the Market Operator's Setpoint Target.  When the “Follow” signal is received, the DVER will follow the Setpoint Target and the Setpoint Target will be equal to the RTBM Dispatch Target if Control Status is “Non-Regulating” or “Manual”.    In any Dispatch Interval in which the DVER Follow flag is set to “Ignore”, the Setpoint Target is calculated as the echo of actual SCADA output.  In addition, DVERS will receive a “Follow” dispatch flag in accordance with Section 4.2.2.5.4.1.
[bookmark: _Toc212633356][bookmark: _Toc212634037][bookmark: _Toc212633355][bookmark: _Toc212634036][bookmark: _Toc159232341][bookmark: _Ref212552281][bookmark: _Toc213771878]Non-Dispatchable Variable Energy Resource Deployment
Non-Dispatchable Variable Energy Resources (NDVERs) Setpoint Targets will be an echo of actual SCADA output as updated every ten (10) seconds except during the period of time an OOME is imposed; during such time, the Setpoint Targets will be issued in accordance with Section  4.4.2.4.
[bookmark: _Toc159232365][bookmark: _Toc213771879][bookmark: _Toc241309313][bookmark: _Toc245633991][bookmark: _Toc245634143][bookmark: _Toc245728033][bookmark: _Toc248644157][bookmark: _Toc258924884][bookmark: _Toc263173323][bookmark: _Toc263173621][bookmark: _Toc263173807][bookmark: _Toc263174187][bookmark: _Toc263235086][bookmark: _Toc263235729][bookmark: _Toc263429437][bookmark: _Toc263795475][bookmark: _Toc266869653]Market Storage Resource Deployment
When the Real-Time State of Charge is insufficient to sustain a deployment within its operating range for a Dispatch Interval, an MSR will receive a zero (0) MW Setpoint.
[bookmark: _Toc159232366][bookmark: _Toc213771880]Energy Deployment Failure
Market Participants that fail to comply with Setpoint Targets will incur a portion of RUC make whole payment amount costs, as described in the Markets+ Settlements Calculation Guide, unless specifically exempted per Section 4.4.4.1.1.  Resources that are cleared for on-line Flexibility Reserve Products may be subject to additional non-performance charges if the Resource’s Uninstructed Resource Deviation (URD) is outside of its High Operating Tolerance or Low Operating Tolerance.  Cleared off-line Mid-Term Flex Up may be subject to non-performance charges if they fail to start when deployed as described in the Markets+ Settlements Calculation Guide.  URD is described in the following subsections.
[bookmark: _Ref247975819][bookmark: _Toc248644158][bookmark: _Toc258924885][bookmark: _Toc263173324][bookmark: _Toc263429438][bookmark: _Toc263795476][bookmark: _Toc266869654][bookmark: _Toc159232367][bookmark: _Toc213771881][bookmark: _Toc241309314][bookmark: _Ref244358462][bookmark: _Ref244358496][bookmark: _Toc245633992][bookmark: _Toc245634144][bookmark: _Toc245728034]Uninstructed Resource Deviation 
[bookmark: _Toc241309315][bookmark: _Ref260171922][bookmark: _Toc263173325][bookmark: _Toc263795477][bookmark: _Ref349552944][bookmark: _Ref349716276][bookmark: _Ref349718293][bookmark: _Ref368556825][bookmark: _Ref372289658][bookmark: _Ref431624178]The following rules apply to the calculation of URD.   
(1) URD is the difference between a Resource’s actual average MW output over the Dispatch Interval and the Resource’s average ramped MW Setpoint Target over a Dispatch Interval.  For the purposes of determining URD exemptions for Resources that are part of a Common Bus as described under Section 4.4.4.1.1, each Asset Owner’s Resources’ combined average ramped MW Setpoint Target and combined actual average MW output at the Common Bus will be used to calculate URD at the Common Bus for the Dispatch Interval for each Asset Owner;     
(2) A URD charge will be issued for any Dispatch Interval where a Resource’s URD is outside of its High Operating Tolerance or Low Operating Tolerance unless that Resource has been exempted from URD under Section 4.4.4.1.1.  The URD charge will be equal to the Real-Time deviation above the Resource’s High Operating Tolerance or below the Resource’s Low Operating Tolerance multiplied by the absolute value of the Real-Time LMP.  Charges collected will be distributed among Asset Owners based on the Asset Owner’s hourly Real-Time load ratio share.  See the Markets+ Settlement Calculations Guide for calculation details.
(3) In addition to the URD charge described under 4.4.4.1, a Resource is allocated a portion of the RUC make whole payment costs in any Dispatch Interval where the Resource’s URD is outside of its Operating Tolerance unless that Resource has been exempted from URD under Section 4.4.4.1.1.
(4) A Resource’s Operating Tolerances are as follows:
(a) If a Resource’s RTBM Max ECOL is greater than fifty (50) MW, the Operating Tolerance in each Dispatch Interval is equal to the Resource’s RTBM Max ECOL multiplied by five percent (5%), subject to a minimum of five (5) MW and a maximum of twenty (20) MW.  If the Resource’s RTBM Max ECOL is less than or equal to fifty (50) MW, the Resource’s Operating Tolerance in each Dispatch Interval is equal to the Resource’s RTBM Max ECOL multiplied by ten percent (10%).
(b) If a Dispatchable Demand Response Resource’s RTBM Max ECOL is greater than fifty (50) MW, the Operating Tolerance in each Dispatch Interval is equal to the Resource’s RTBM Max ECOL multiplied by five percent (5%), subject to a minimum of five (5) MW and a maximum of twenty (20) MW.  If the Resource’s RTBM Max ECOL is less than or equal to fifty (50) MW, the Resource’s Operating Tolerance in each Dispatch Interval is equal to the Resource’s RTBM Max ECOL multiplied by ten percent (10%).
(c) If the absolute value of an MSR’s RTBM Maximum Charge Limit and the Maximum Discharge Limit is greater than fifty (50) MW, the Operating Tolerance in each Dispatch Interval is equal to the greater of the absolute value of the RTBM Maximum Charge Limit and the Maximum Discharge Limit multiplied by five percent (5%), subject to a minimum of five (5) MW and a maximum of twenty (20) MW.  If the greater of the absolute value of the RTBM Maximum Charge Limit or the Maximum Discharge Limit is less than or equal to fifty (50) MW, the Resource’s Operating Tolerance in each Dispatch Interval is equal to the greater of the absolute value of the RTBM Maximum Charge Limit and the Maximum Discharge Limit multiplied by ten percent (10%). 
(d) If Resources on a Common Bus have a combined RTBM Max ECOL greater than fifty (50) MW, the Operating Tolerance for each Asset Owner registered at a Common Bus is equal to the sum of that Asset Owner’s Resources’ RTBM Max ECOLs plus the greater of the absolute value of each MSR’s RTBM Maximum Charge Limit and the Maximum Discharge Limit for Resources that are on-line multiplied by five percent (5%), subject to a minimum of five (5) MW and a maximum of twenty (20) MW.  If the Resources’ combined Max ECOL is less than or equal to fifty (50) MW, the Operating Tolerance for each Market Participant registered at a Common Bus is equal to the sum of that Market Participant’s Resources’ RTBM Max ECOLs for Resources that are on-line multiplied by ten percent (10%).
(e) If  a Resource’s URD is greater than the Resource’s High Operating Tolerance or less than a Resource’s Low Operating Tolerance in any Dispatch Interval, the Resource URD / 12 is included in the hourly allocation of RUC make whole payment cost allocation.  The hourly URD amount is calculated as the sum of Dispatch Interval URD for the hour.    Additionally, if that Resource was eligible to receive a RUC make whole payment, the payment may be reduced.    
(f) A Resource’s Operating Tolerance in each Dispatch Interval is adjusted by the quantity of ancillary service being deployed on the Resource as communicated by the Market Participant in real-time for the Dispatch Interval.
[bookmark: _Toc212633361][bookmark: _Toc212634042][bookmark: _Toc213746417][bookmark: _Toc213771882][bookmark: _Toc159232368][bookmark: _Ref160198880][bookmark: _Ref160444299][bookmark: _Ref212128018][bookmark: _Ref212553197][bookmark: _Ref212553245][bookmark: _Ref212632370][bookmark: _Toc213771883] URD Exemptions
A Resource will receive a URD exemption in a Dispatch Interval under the following situations: 
(1) The Resource trips or is derated after receiving Dispatch Targets;
(2) There is missing or bad Resource SCADA data in the Dispatch Interval;
(3) If during Emergency Conditions the URD is due to a Resource output above the Resource’s Dispatch Target in a shortage condition or the URD is due to a Resource output below the Resource’s Dispatch Target during an excess generation condition; 
(4) If a Setpoint Target is issued to a Resource beyond the reported capabilities due to the application of a VRL;
(5) If the URD results from an event of Force Majeure as defined in Markets+ Tariff or, in the case of a Variable Energy Resource, if the URD results from extreme weather-related conditions materially and directly impacting a Variable Energy Resource’s ability to provide or reduce output of Energy.  Market initiated curtailments do not qualify;
(6) The Resource is issued an OOME instruction for Energy; or
(7) If the Resource is part of a Common Bus and the URD calculated at the Common Bus is less than the High Operating Tolerance or less than the Low Operating Tolerance calculated at the Common Bus.
In the event a Resource does not receive a URD exemption in a Dispatch Interval, the Market Participant may provide the Market Operator with adequate documentation through the dispute process in order for the Market Participant to be eligible to avoid such URD.  The Market Operator will determine through the dispute process whether an exemption will be given.  Adequate documentation may include, but is not limited to, an audio file documenting a call between the Market Participant and the Market Operator.
[bookmark: _Toc159232369][bookmark: _Ref160444292][bookmark: _Toc213771884]Load Deviation Exemptions
A load is exempt from deviation based charges for cost allocation of RUC MWP when the load Real-Time Billing Meter Quantity is less than its Day-Ahead Market cleared quantity during an Emergency Condition.


[bookmark: _Toc213771885]Post Operating Day and Settlement Activities
Post Operating Day activities begin on the Calendar Day immediately following the Operating Day.  The Settlement Statement process is outlined in Section 4.5.13. Settlement Statements will be configurable by Market Participants to show hourly net amounts or to show that Market Participants’ hourly and sub-hourly billing quantities at each Settlement Location to be paid or credited resulting from the Day-Ahead Market and RTBM settlements. All charge types and billing determinants defined are available on the Settlement Statement and Settlement Determinant Report unless specifically excluded as identified in the table definitions under each charge type.  Settlement Invoices are issued on weekly basis.  
Metering standards associated with submittal of actual load and Resource Energy quantities are specified in Appendix A and settlement data reporting processes are specified in Appendix B.
Exhibit 4-15 provides a representative overall timeline of Post Operating Day activities.
Exhibit 4‑5: Post Operating Day Activities Timeline
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A description of the Day-Ahead Market and RTBM settlements is provided in the following subsections. 
[bookmark: _Toc245633996][bookmark: _Toc245634148][bookmark: _Toc245728038][bookmark: _Toc248644162][bookmark: _Toc258924896][bookmark: _Toc263173330][bookmark: _Toc263173623][bookmark: _Toc263173809][bookmark: _Toc263174190][bookmark: _Toc263235089][bookmark: _Toc263235732][bookmark: _Toc263429444][bookmark: _Toc263795483][bookmark: _Toc266869660][bookmark: _Toc159232429][bookmark: _Toc163908428][bookmark: _Toc166853387][bookmark: _Toc213771886]Settlement Sign Conventions
Moved to Markets+ Settlements Calculation Guide.
[bookmark: _Toc163908429][bookmark: _Toc166853268][bookmark: _Toc166853388][bookmark: _Toc163908430][bookmark: _Toc166853269][bookmark: _Toc166853389][bookmark: _Toc163908431][bookmark: _Toc166853270][bookmark: _Toc166853390][bookmark: _Toc163908432][bookmark: _Toc166853271][bookmark: _Toc166853391][bookmark: _Toc163908433][bookmark: _Toc166853272][bookmark: _Toc166853392][bookmark: _Toc163908434][bookmark: _Toc166853273][bookmark: _Toc166853393][bookmark: _Toc163908435][bookmark: _Toc166853274][bookmark: _Toc166853394][bookmark: _Toc163908436][bookmark: _Toc166853275][bookmark: _Toc166853395][bookmark: _Toc245633997][bookmark: _Toc245634149][bookmark: _Toc245728039][bookmark: _Toc248644163][bookmark: _Toc258924897][bookmark: _Toc263173331][bookmark: _Toc263173624][bookmark: _Toc263173810][bookmark: _Toc263174191][bookmark: _Toc263235090][bookmark: _Toc263235733][bookmark: _Toc263429445][bookmark: _Toc263795484][bookmark: _Toc266869661][bookmark: _Toc159232430][bookmark: _Toc163908437][bookmark: _Toc166853396][bookmark: _Ref212563678][bookmark: _Toc213771887]Commercial Model
The Commercial Model describes the financial market relationships of the Market Participants and the Asset Owners, and the commercial relationships among the elements of the Network Model. The hierarchy of relationships along with their descriptions is as follows.  
(1) [bookmark: _Toc97790906][bookmark: _Toc227654683]Node Level
(2) Pricing Node Level (Pnode) Level 
(a) Aggregate Pricing Node Level (APnode) Level 
(3) Meter Data Submittal Locations (MDSL)
(4) Settlement Locations
(5) Asset Owner Level
(6) Market Participant Level
[bookmark: _Toc159232431][bookmark: _Toc163908438][bookmark: _Toc166853397][bookmark: _Toc213771888]Nodes
[bookmark: _Toc97790907]Nodes represent Electrical Nodes (Enodes) within the Network Model where LMPs are calculated. Enodes represent the physical connection points in the Markets+ Footprint transmission system Network Model.  Enodes include all locations in the Network Model where electrical equipment components (e.g., generators, loads, transmission lines, and transformers) connect, but LMPs are calculated at only a subset of Enodes (i.e., Nodes).  
[bookmark: _Toc227654684][bookmark: _Toc159232432][bookmark: _Toc163908439][bookmark: _Toc166853398][bookmark: _Toc213771889]Pricing Nodes
Pricing Nodes (Pnodes) provide the linkage between the Network Model and the Commercial Model and are the finest level of granularity in the Commercial Model and have a one-to-one relationship with a Node.  Pnodes are defined for all locations where Energy is injected and/or withdrawn from the transmission system, as well as other commercially significant buses.    
[bookmark: _Toc227654685][bookmark: _Toc159232433][bookmark: _Toc163908440][bookmark: _Toc166853399][bookmark: _Toc213771890]Aggregated Pricing Nodes
The Aggregated Pricing Node (APnode) represents an aggregation of two (2) or more Pnodes using weighting factors.  For each APnode, the relationship of Pnodes to APnodes determines how Energy at the APnode level is allocated at the Pnode/Enode level and/or how prices at the Pnode level are weighted at the APnode level.  This nodal relationship is maintained in the Market Operator’s registration system. However, weighting factors may vary based on projected or historical injection/withdrawal values at each Pnode for the applicable market process.
[bookmark: _Toc213771891]Meter Data Submittal Location
Meter Data Submittal Location (MDSL) represents a point where meter data is submitted to the Market Operator. MDSLs are children of Settlement Locations and are the level at which meter data is submitted. They are usually 1:1 with the Settlement Location, but in certain cases, multiple MDSLs may relate to a single Settlement Location. MDSLs are confined to a single Settlement Area (necessary for the purpose of calibration calculation) while a Settlement Location may span multiple Settlement Areas.
[bookmark: _Toc227654686][bookmark: _Toc159232434][bookmark: _Toc163908441][bookmark: _Toc166853400][bookmark: _Toc213771892]Settlement Locations
Settlement Locations represent the next hierarchical level in the Commercial Model and have a relationship to a single Pnode or APnode.  Energy supply and demand are financially settled at the Settlement Locations based on the appropriate Pnode or APnode LMP and Settlement Location energy injection or withdrawal level.   There are five (5) types of Settlement Locations:  Resource (including pseudo-tied Resources), Load (including pseudo-tied loads), Resource Hub, Trading Hub, and Interface.
[bookmark: _Ref350420468][bookmark: _Toc159232435][bookmark: _Toc163908442][bookmark: _Toc166853401][bookmark: _Toc213771893][bookmark: _Toc97790909][bookmark: _Toc227654687]Trading Hubs
The Market Operator must establish and maintain at least one Trading Hub in accordance with the criteria specified in this Trading Hubs process.  An existing Trading Hub may be modified or terminated only in the event that existing Pnodes in the commercial model change such that the LMP at that Trading Hub can no longer be calculated.  The Market Operator will not limit the number of Trading Hubs established at any one time.  Any Market Participant may utilize a Trading Hub for financial and trading purposes in the Day-Ahead Market and/or Real-Time Balancing Market.  A Trading Hub is a Settlement Location representing an aggregation of Pnodes as defined by this Trading Hubs process.  The approval process for a Trading Hub as proposed by either the Market Operator or a Market Participant is as follows:
(1) Submission of a proposal of a Trading Hub to the MDWG;
(2) MDWG review to determine if the proposed Trading Hub should be considered for further analysis;
(3) If approved for consideration, the Trading Hub proposal will be analyzed by the Market Operator based on the criteria listed in this Section;
(4) The Market Operator will bring back the results of the analysis at a subsequent meeting of the MDWG for review to determine a recommendation for the MPEC;
(5) The MPEC will consider the proposed establishment, modification, or termination of a Trading Hub and will provide its own recommendation to SPP Board of Directors for review and approval.  Updating a Trading Hub to reflect a terminated Pnode, due to termination of the load or generation at the Pnode, is not considered a modification of the Trading Hub for approval purposes and does not require the consideration, review, or approval of the MPEC or SPP Board of Directors.
The Market Operator will post the identification of any approved establishment of a Trading Hub at least forty-five (45) Calendar Days prior to the proposed effective date.  The Market Operator will post the identification of any modification or termination of a Trading Hub within thirty (30) Calendar Days after the Market Operator has determined that there is a need for modification or termination.  
The Market Operator will use the following criteria to establish all Trading Hubs:
(1) Each Trading Hub will contain a sufficient number of Pnodes to ensure that a Trading Hub Locational Marginal Price (LMP) can be calculated for that Trading Hub at all times;
(2) Each Trading Hub will contain a sufficient number of Pnodes to ensure that the unavailability of, or an adjacent line outage to, any one Pnode or set of Pnodes would have only a minor impact on the Trading Hub LMP; 
(3) Each Trading Hub will consist of Pnodes with a relatively high rate of service availability; 
(4) Each Trading Hub will consist of Pnodes among which Transmission Service is relatively unconstrained; and
(5) A Trading Hub will not encompass the combined loads and Resources of a single vertically integrated utility into a single Settlement Location.
Approved establishment, modification, or termination of a Trading Hub will be added to the commercial model consistent with the commercial model updates for existing Market Participants set forth in Section 9.6, provided that the associated posting requirements are met.
[bookmark: _Toc159232436][bookmark: _Toc163908443][bookmark: _Toc166853402][bookmark: _Toc213771894]Resource Hubs
A Resource Hub is a Settlement Location representing an aggregation of Resource Pnodes.  The Market Operator will not limit the number of Resource Hubs established at any one time.  The Resource Hub proposal may be composed of any combination of Resources that have not been retired or otherwise decommissioned with which the requesting Market Participant has an affiliation.  Proposals for the establishment or termination of Resource Hubs must be submitted by the Market Participants to the Market Operator within the Settlement Location update duration set forth in Appendix C.  The Market Operator will review and approve Resource Hubs based on the criteria defined in this Resource Hubs process.  The Market Operator will post any approved establishment of a Resource Hub at least forty-five (45) Calendar Days prior to the proposed effective date.  The Market Operator will post any approved termination of a Resource Hub and will not terminate a Resource Hub that is tied to a bilateral contract and related Internal Energy Schedule Settlement Adjustment unless both parties to the Internal Energy Schedule Settlement Adjustment agree to the termination of the Resource Hub.  
[bookmark: _Toc159232437][bookmark: _Toc163908444][bookmark: _Toc166853403][bookmark: _Toc213771895]Asset Owners
The Asset Owner is the next higher hierarchical level in the Commercial Model and typically, but not necessarily, represents a company. A company may choose to be registered as more than one Asset Owner.  Within the Commercial Model, Asset Owners can own any combination of Resource and/or load assets within the Markets+ Footprint.  All Asset Owners must each be represented by a Market Participant.   The Market Operator calculates charges and produces market Settlement Statements for each Asset Owner.  Each Settlement Statement provides the billing determinants for each transaction, along with the Asset Owner’s total financial obligation resulting from its transactions.
[bookmark: _Toc97790910][bookmark: _Toc227654688][bookmark: _Toc159232438][bookmark: _Toc163908445][bookmark: _Toc166853404][bookmark: _Toc213771896]Market Participants
The Market Participant is the highest hierarchical level in the Commercial Model and is the entity in the Commercial Model that is financially obligated to the Market Operator for market settlements.  A single Market Participant represents one or more Asset Owners.  A single Market Participant may authorize other entities to act on its behalf.  The Market Participant remains financially responsible for market settlements.   
Exhibit 4-16 provides an illustration of potential relationships within the Commercial Model.
[bookmark: _Toc247468362]

Exhibit 4‑6: Example of Commercial Model Relationships
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 Legend:  	AO = Asset Owner 
MP = Market Participant
G = Generator
L = Load
D = Demand Response



In addition to these defined financial relationships, the Commercial Model is also used to define and represent Common Buses, Reserve Zones, GHG Pricing Zones, Meter Data Submittal Locations, Meter Settlement Locations, and Demand Response Load.  These relationships are defined under Section 9, Market Registration.
[bookmark: _Toc159232439][bookmark: _Toc163908446][bookmark: _Toc245728040][bookmark: _Toc248644164][bookmark: _Toc258924898][bookmark: _Toc263173332][bookmark: _Toc263173625][bookmark: _Toc263173811][bookmark: _Toc263174192][bookmark: _Toc263235091][bookmark: _Toc263235734][bookmark: _Toc263429446][bookmark: _Toc263795485][bookmark: _Toc266869662][bookmark: _Ref367804263][bookmark: _Toc166853405][bookmark: _Toc213771897][bookmark: _Toc134796755][bookmark: _Toc134799051][bookmark: _Toc145059459]Markets+ Internal Energy Schedule Settlement Adjustment
Market Participants may optionally request a Markets+ Internal Energy Schedule Settlement Adjustment (IESSA) for their associated Energy Schedules that source and sink within the Markets+ Footprint.  For purposes of this section, where an energy schedule sources and sinks corresponds to the points of injection and withdrawal found in the Energy Schedule. The points of injection and withdrawal must also correspond to Settlement Locations, which may be External Interfaces. In addition, a Market Participant with an Internal GHG Resource or a Specified Source Resource with a contract to serve GHG Load within a GHG Pricing Zone may submit an IESSA transaction for MWs attributed to that GHG Pricing Zone by including such attributed MW amount as part of their IESSA for Energy submission.  For the Market Operator to process the IESSA, the transacting parties must submit an e-Tag to the Market Operator reflecting the buyer and seller pair on the transaction and location within the Markets+ Footprint.   
(a)	Transactions related to Markets+ IESSA for Energy must specify the Settlement Location, the MW quantity, the buyer, the seller, and which market it applies to (Day-Ahead Market or RTBM), and must be for the physical transfer of Energy, with title of the energy transferring from the seller to the buyer at the Settlement Location specified for the transaction.  Transactions do not preclude Resources from economically participating in the market nor require a Resource self-commitment.  The following rules apply to a valid submission of an IESSA: 
(i)	The Settlement Location selected must correspond to an ENode (or aggregation of locations) reflected on the physical path of the e-Tag within the Markets+ Footprint;  
(ii)	The MW quantity must not exceed the volume on the e-Tag underlying the transaction; and
(iii)	The buyer and seller must be adjacent on the market path specified on the e-Tag.   
(b)	Transactions related to Markets+ IESSA for GHG attributed MWs must specify the MW quantity as part of the corresponding IESSA for Energy.  The MW quantity must be less than or equal to the MW quantity specified in the corresponding IESSA for Energy.  The Settlement Location, the buyer, the seller, and which market it applies to (Day-Ahead Market or RTBM) will be as specified in the corresponding IESSA for Energy.
(2)	For Markets+ IESSA for Energy and GHG attributed MW, the seller receives an increase in load obligation equal to the specified MW amount and the buyer receives a reduction in load obligation equal to the specified MW amount (the equivalent of a Resource settlement) at the specified Settlement Location. 
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The Market Operator uses a co-optimized SCED model to compute Locational Marginal Prices (LMPs) for Energy at Pnodes.  The LMPs are then mapped to Settlement Locations in the commercial model.  The SCED model also computes Market Clearing Prices (MCPs) for Flexibility Reserve Products on a Reserve Zone basis.  For the Day-Ahead Market, LMPs and MCPs are calculated on an hourly basis.  For the RTBM, LMPs and MCPs are calculated for each 5-minute Dispatch Interval.  Inputs to SCED for the Day-Ahead Market are as described under Section 4.3.1.1 and inputs to SCED for the RTBM are as described under Section 4.4.2.2.  The following subsections further describe how LMPs, LMP Components, and MCPs are calculated.
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The LMP at a Pnode is the cost of delivering an incremental MW of energy at that specific Pnode, while satisfying all operational constraints where such cost will include applicable Demand Curve prices if the incremental MW of energy causes a corresponding increase in shortage conditions where such Demand Curve prices and shortage conditions are as described under Section 4.1.5.  The LMP at any Pnode is the sum of three components: the marginal costs of Energy (Marginal Energy Component or MEC), the marginal cost of losses (Marginal Loss Component or MLC), and the marginal cost of congestion (Marginal Congestion Component or MCC).  
LMP Components at Pnode i are calculated based upon the following formulas:
LMPi = MEC + MLCi + MCCi
Where:
(1) MEC is the component of LMPi representing the marginal cost of Energy;
(2) MLCi is the component of LMPi representing the marginal cost of losses at Pnode i relative to the Reference Bus;
(3) MCCi is the component of LMPi representing the marginal cost of congestion at Enode i relative to the Reference Bus; and
(4) The Reference Bus represents the network distributed load bus.
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The MLCi at each Pnode i is defined by the following equations:
MLCi = -MLSFi * MEC  


MLSFi = (Losses) / Pi
Where:
(1) Losses = transmission system losses; 
(2) MLSFi = Marginal Loss Sensitivity Factor at Pnode i;
(3) MEC is the component of LMPi representing the marginal cost of Energy;
(4) Pi = Net injection at Pnode i.
The MLSFi is a linearized estimate of the change in transmission losses within the Markets+ Footprint that will result from a one (1) MW injection at Pnode i coupled with a corresponding withdrawal at the Reference Bus to maintain global power balance, as described in Section 4.1.4, (the withdrawal at the Reference Bus will generally be higher or lower than one (1) MW since there will be a change in losses).  Marginal loss sensitivity factors are dependent on topology, node injections, and node withdrawals, and are only considered constant within a small deviation from a fixed operating point.
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The MCC at each Pnode i is defined by the following equations:

MCCi = - ( Sensik * SPk  )


Sensik = Flowk / Pi
Where:
(1) K is the number of transmission constraints; 
(2) Sensik is the linearized estimate of the change in the constraint k flow resulting from an incremental energy injection at Pnode i coupled with an incremental energy withdrawal at the Reference Bus;
(3) Flowk = Calculated flow for constraint k;
(4) SPk = is the Shadow Price of constraint k;
(5) Pi = Net injection at Pnode i.
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The MEC is defined as the computed LMP at the Reference Bus.  By definition, MCC and MLC components are zero at the Reference Bus. 
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The Shift Factor at each Pnode i associated with a CRETSR is defined by the following equations:
SFik = - (Sensik)


Sensik = Flowk / Pi
Where:
(1) k represents a transmission constraint; 
(2) Sensik is the linearized estimate of the change in the constraint k flow resulting from an incremental energy injection at Pnode i coupled with an incremental energy withdrawal at the Reference Bus;
(3) Flowk = Calculated flow for constraint k;
(4) Pi = Net injection at Pnode i.

The Constraint Shift Factor applied to a CRETSR MW for constraint k is equal to
CSFik = SFik (source) - SFik (sink) 
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The MCP represents the cost of supplying an increment of Flexibility Reserve Products, taking into account lost opportunity cost, and is composed of the marginal Flexibility Reserve Products costs and marginal costs associated with Flexibility Reserve Products scarcity.
(1) There are three (3) sets of constraints: (i) a Short-Term Flex Up constraint which is set equal to the Short-Term Flex Up requirement; (ii) a Short-Term Flex Down constraint which is set equal to the Short-Term Flex Down requirement; and (iii) a Mid-Term Flex Up constraint which is set equal to the Mid-Term Flex Up requirement.  These constraints apply on both a system-wide basis and a Reserve Zone basis.  MCPs for each Reserve Zone are calculated as follows:
(a) The zonal Short-Term Flex-Up is equal to the sum of the system-wide and zonal Shadow Prices for the Short-Term Flex Up constraint; 
(b) The zonal Short-Term Flex-Down is equal to the sum of the system-wide and zonal Shadow Prices for the Short-Term Flex Down constraint; 
(c) The zonal Mid-Term Flex-Up is equal to the sum of the system-wide and zonal Shadow Prices for the Mid-Term Flex Up constraint.
(2) During times of Flexibility Reserve Products scarcity, MCPs will be impacted by Scarcity Prices as described under Section 4.1.5;
(3) The MCPs for the various Flexibility Reserve Products as determined by the market clearing process will be sufficient to cover the Flexibility Reserve Offer costs of each Resource as well as the opportunity costs incurred to allocate a portion of the Resource capacity to the supply of the corresponding Flexibility Reserve Product in lieu of another product.  The recovery of both offered cost and opportunity costs via Market Clearing Prices is inherent in the co-optimized SCED formulations, thus the separate calculation of opportunity costs is unnecessary.
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For Settlement Locations that are associated with more than one Pnode, the following calculations are performed to calculate the Settlement Location LMPs and the associated LMP Components.  The LMPs for Settlement Locations associated with a single Pnode are those LMPs directly calculated by the Day-Ahead Market software as described under Section 4.3.1.3 and the RTBM software as described under Section 4.4.2.3.  All nodal LMPs are subject to the price correction procedures described under Section .  Resource Hub LMPs and the associated LMP Components will be calculated using the same methodology as Trading Hubs as described in Section 4.5.5.1.
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The Market Operator calculates an LMP for each Trading Hub based on the LMPs for the set of Pnodes that comprise the Trading Hub.  These Trading Hub LMPs are the weighted average of the LMPs at the Pnodes that comprise the Trading Hub.  The weighting factors for Trading Hubs   remain fixed as described under Section 4.3.1.1.  These applicable weighting factors are applied for calculating an LMP, MCC, and MLC at a Trading Hub for both the Day-Ahead Market and RTBM.
The LMP for Hubj is: 

	LMPHubj = ((Wk * LMPk)
The MCC for Hubj is: 

	MCCHubj = (Wk * MCCk)
The MLC for Hubj is: 

	MLCHubj = (Wk * MLCk)
Where:
(1) Wk is the weighting factor for Pnode k which is part of Hub j.  The sum of the weighting factors for all Pnodes k must sum to 1.0[footnoteRef:3]; [3:  If the sum of the weighting factors is not equal to 1.0, the weighting factors will be scaled so that the sum is 1.0] 

(2) LMPk is the LMP for Pnode k which is part of Hub j;  
(3) MCCk is the Marginal Congestion Component of the LMP for Pnode k which is part of Hub j;  
(4) MLCk is the Marginal Loss Component of the LMP for Pnode k which is part of Hub j.  
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The Market Operator calculates an LMP for each APnode Load Settlement Location based on the LMPs for the set of Pnodes that comprise the APnode Load Settlement Location.  These Load Settlement Location LMPs are the weighted average of the LMPs at the Pnodes that comprise the Load Settlement Location.  For both the Day-Ahead Market and RTBM, the weighting factors are those described under Section 4.1.2.1.6 for each respective market.  These weighting factors are applied for calculating the LMP, MCP, and MLC for the APnode Load Settlement Location.
The LMP for APnodej is: 

	LMPAPnodej = (Wk * LMPk)
The MCC for APnodej is: 

	MCCAPnodej = (Wk * MCCk)
The MLC for APnodej is: 

	MLCAPnodej = (Wk * MLCk)
Where:
(1) Wk is the weighting factor for Pnode k which is part of APnode j.  The sum of the weighting factors for all Pnodes k must sum to 1.0;
(2) LMPk is the LMP for Pnode k which is part of APnode j;  
(3) MCCk is the Marginal Congestion Component of the LMP for Pnode k which is part of APnode j;  
(4) MLCk is the Marginal Loss Components of the LMP for Pnode k which is part of APnode j.  
[bookmark: _Toc263173336][bookmark: _Toc263429450][bookmark: _Toc263795489][bookmark: _Toc266869669][bookmark: _Toc159232486][bookmark: _Toc213771908]Calculation of LMP at an External Interface Settlement Location
The Market Operator calculates an LMP for each External Interface based on the LMPs for the set of Pnodes that comprise the External Interface.  These External Interface LMPs are the weighted average of the LMPs at the Pnodes that comprise the External Interface.  The weighting factors are pre-determined and remain fixed as described under Section 4.3.1.1.  These weighting factors are applied for calculating the LMP, MCP, and MLC at an External Interface for both the Day-Ahead Market and RTBM.
The LMP for External Interfacej is: 

	LMPEIj = (Wk * LMPk)
The MCC for External Interfacej is: 

	MCCEIj = (Wk * MCCk)
The MLC for External Interfacej is: 

	MLCEIj = (Wk * MLCk)
Where:
(1) Wk is the weighting factor for Pnode k which is part of External Interface j.  The sum of the weighting factors for all Pnodes k must sum to 1.0[footnoteRef:4]; [4:  If the sum of the weighting factors is not equal to 1.0, the weighting factors will be scaled so that the sum is 1.0] 

(2) LMPk is the LMP for Pnode k which is part of External Interface j;  
(3) MCCk is the Marginal Congestion Components of the LMP for Pnode k which is part of External Interface j;  
(4) MLCk is the LMP for Pnode k which is part of External Interface j.  
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The Market Operator calculates an LMP for each Resource Aggregation APnode based on the LMPs for the set of Pnodes that comprise the Resource Aggregation APnode.  These Resource Aggregation LMPs are the weighted average of the LMPs at the Pnodes that comprise the Resource Aggregation APnode.  The weighting factors for Resource Aggregation APnode are the distribution factors submitted by the Market Participant in its Resource Aggregation Resource Offer.  These applicable distribution factors are applied for calculating an LMP, MCC, and MLC at the Resource Aggregation APnode for both the Day-Ahead Market and RTBM.
The LMP for Resource Aggregation is: 
LMPResourceAggregationj = (  (W bk * LMPk) * MinEnergyOutput 
+ (W ik * LMPk) * IncrEnergyOutput ) 
/  (MinEnergyOutput + IncrEnergyOutput )

The MCC for Resource Aggregation is: 
MCCResourceAggregationj = (  (Wbk * MCCk) * MinEnergyOutput
+ (W ik * MCCk) * IncrEnergyOutput ) 
/  (MinEnergyOutput + IncrEnergyOutput )

The MLC for Resource Aggregation is: 
MLCResourceAggregationj = = (  (Wbk * MLCk) * MinEnergyOutput
+ (W ik * MLCk) * IncrEnergyOutput ) 
/  (MinEnergyOutput + IncrEnergyOutput 
Where:
(1) Wbk is the Resource Aggregation Base Distribution Factor weighting factor for Pnode k which is part of Resource Aggregation APnode j.  The sum of the Resource Aggregation Base Distribution Factor weighting factors for all Pnodes k must equal 1.0;
(2) Wik is the Resource Aggregation Incremental Distribution Factor weighting factor for Pnode k which is part of Resource Aggregation APnode j.  The sum of the Resource Aggregation Incremental Distribution Factor weighting factors for all Pnodes k must equal 1.0;
(3) LMPk is the LMP for Pnode k which is part of Resource Aggregation APnode j;  
(4) MCCk is the Marginal Congestion Component of the LMP for Pnode k which is part of Resource Aggregation APnode j;  
(5) MLCk is the Marginal Loss Component of the LMP for Pnode k which is part of Resource Aggregation APnode j;  
(6) MinEnergyOutput is the sum of unit outputs in the Resource Aggregation up to Min ECOLs, or in the case of MSRs, the Minimum Discharge Limits;
(7) IncrEnergyOutput is the sum of unit outputs in the Resource Aggregation above Min ECOLs, or in the case of MSRs, the Minimum Discharge Limits.
[bookmark: _Toc213771910]Precision, Rounding, and FERC Electric Quarterly Reporting
Moved to Markets+ Settlements Calculation Guide.
[bookmark: _Toc213771911]Day-Ahead Market Settlement Overview
Moved to Markets+ Settlements Calculation Guide.
[bookmark: _Toc213771912]Real-Time Balancing Market Settlement Overview
Moved to Markets+ Settlements Calculation Guide.
[bookmark: _Toc162520120][bookmark: _Toc163463671][bookmark: _Toc159233281][bookmark: _Toc163463731][bookmark: _Toc213771913]Market Transmission Use Distribution Amount
Moved to Markets+ Settlements Calculation Guide.
[bookmark: _Toc159233282][bookmark: _Toc163463732][bookmark: _Toc213771914]Market Transmission Use Amount
Moved to Markets+ Settlements Calculation Guide.
[bookmark: _Toc159233283][bookmark: _Toc163463733][bookmark: _Toc159233284][bookmark: _Toc163463734][bookmark: _Toc159233287][bookmark: _Toc163463737][bookmark: _Toc213771915]Miscellaneous Amount
Moved to Markets+ Settlements Calculation Guide.
[bookmark: _Ref255458105][bookmark: _Toc258924942][bookmark: _Toc263173385][bookmark: _Toc263173632][bookmark: _Toc263173818][bookmark: _Toc263174213][bookmark: _Toc263235112][bookmark: _Toc263235756][bookmark: _Toc263429499][bookmark: _Toc263795538][bookmark: _Toc266869721][bookmark: _Ref367804712][bookmark: _Toc159233288][bookmark: _Toc163463738][bookmark: _Toc213771916]Revenue Neutrality Uplift Distribution Amount
Moved to Markets+ Settlements Calculation Guide.


[bookmark: _Ref212549739][bookmark: _Ref212550111][bookmark: _Ref212619572][bookmark: _Ref212619782][bookmark: _Toc213771917]Settlement Statement Process
[bookmark: _Toc266869723][bookmark: _Ref21591307][bookmark: _Toc159233290][bookmark: _Toc213771918][bookmark: _Toc81053201][bookmark: _Toc237838908][bookmark: _Toc258924944][bookmark: _Toc263173387][bookmark: _Toc263174215][bookmark: _Toc263235114][bookmark: _Toc263235758][bookmark: _Toc263429501][bookmark: _Toc263795540]Meter Data and Internal Energy Schedule Settlement Adjustment Submittal
All Meter Data and Internal Energy Schedule Settlement Adjustment data submitted per (1) below will be included in the Settlement(s) scheduled to be executed. Meter and Internal Energy Schedule Settlement Adjustment updates after the S120 Scheduled Settlement will be limited to disputes submitted and granted per Section 4.5.15.
(1) Reported values for an Operating Day must be received by noon according to the following: 
(a) Day 4 following the Operating Day for inclusion in the S7 Scheduled Settlement Statement.  
(b) Day 48 following the Operating Day for inclusion in the S53 Scheduled Settlement Statement.  
(c) Day 110 following the Operating Day for inclusion in the S120 Scheduled Settlement Statement.   
(2) If the day described in (1)(a), (b), or (c) above falls on a day that is not a Business Day, reported values must be received by 12:00 PPT on the last Business Day before the deadline for receipt of the reported values.
(3) For holiday specific deadlines, refer to the Settlements Calendar on the Portal. 
[bookmark: _Toc266869724][bookmark: _Toc159233291][bookmark: _Toc213771919]Daily Settlement Statement
The Settlement Statement(s) will be made available for each Operating Day and will be published for Market Participants and associated Asset Owners electronically through the Portal on Business Days. The Market Participant is responsible for accessing the information from the Portal once posted by the Market Operator.  In order to issue a Settlement Statement, the Market Operator may use estimated, disputed, or calculated Meter Data.  An S7, S53, and S120 Scheduled Settlement Statement will be created for each Operating Day.  Resettlement Statements can be created for any given Operating Day as defined in Section 4.5.13.7. When settlement and billing disputes submitted by Market Participants during the validation process have been resolved, the Market Operator will recalculate the amounts payable and receivable by the affected Market Participant.
For each Market Participant, Settlement Statement(s) will denote: 
(1) Operating Day;
(2) Associated Asset Owner identifier; 
(3) Market Participant identifier;
(4) Type of statement (S7, S53, R<ddd>, where ddd represents number of days after Operating Day);
(5) Statement version number;
(6) Unique Settlement Statement identification code; and
(7) Market services settled.
Settlement Statements will include charges and credits by Asset Owner, appropriate Settlement Interval, and Settlement Location. 
[bookmark: _Toc81053202][bookmark: _Toc237838909][bookmark: _Toc258924945][bookmark: _Toc263173388][bookmark: _Toc263174216][bookmark: _Toc263235115][bookmark: _Toc263235759][bookmark: _Toc263429502][bookmark: _Toc263795541][bookmark: _Toc266869725][bookmark: _Toc159233292][bookmark: _Toc213771920]Settlement Statement Access
Market Participants and associated Asset Owners can access Settlement Statements pertaining to them electronically by accessing the Portal and downloading the Settlement Statements.
[bookmark: _Toc81053205][bookmark: _Toc237838912][bookmark: _Toc258924946][bookmark: _Toc263173389][bookmark: _Toc263174217][bookmark: _Toc263235116][bookmark: _Toc263235760][bookmark: _Toc263429503][bookmark: _Toc263795542][bookmark: _Toc266869726][bookmark: _Toc159233293][bookmark: _Toc213771921]S7 Scheduled Settlement Statements
The Market Operator will produce the S7 Scheduled Settlement Statements for each Market Participant for each Operating Day.  This preliminary Scheduled Settlement Statement is defined as an S7 Scheduled Settlement Statement.  On days that are not Business Days, S7 Scheduled Settlement Statements will be posted at the end of the seventh (7th) Calendar Day following the Operating Day.  If the seventh (7th) Calendar Day is not a Business Day, the S7 Scheduled Settlement Statement will be issued no later than the next Business Day thereafter.  On days that are not Business Days, S7 Scheduled Settlement Statements will be created as shown in Exhibit 4-18.
[bookmark: _Toc159233294][bookmark: _Toc213771922][bookmark: _Toc81053206][bookmark: _Toc237838913][bookmark: _Toc258924947][bookmark: _Toc263173390][bookmark: _Toc263174218][bookmark: _Toc263235117][bookmark: _Toc263235761][bookmark: _Toc263429504][bookmark: _Toc263795543][bookmark: _Toc266869727]S53 Scheduled Settlement Statements 
The Market Operator will produce the S53 Scheduled Settlement Statements for each Market Participant for each Operating Day.  This second Scheduled Settlement Statement is defined as an S53 Scheduled Settlement Statement.  S53 Scheduled Settlement Statements will be posted at the end of the fifty-third (53rd) Calendar Day following the Operating Day.  If the fifty-third (53rd) Calendar Day is not a Business Day, the S53 Scheduled Settlement Statement will be issued on the next Business Day thereafter.  The S53 Scheduled Settlement Statement will reflect the net changes to settlement charges or credits generated on the Operating Day’s S7 Scheduled Settlement Statement.  On days that are not Business Days, S53 Scheduled Settlement Statements will be created as shown in Exhibit 4-18.  
[bookmark: _Toc159233295][bookmark: _Toc213771923]S120 Scheduled Settlement Statements
The Market Operator will produce the S120 Scheduled Settlement Statements for each Market Participant for each Operating Day.  This final Scheduled Settlement Statement is defined as an S120 Scheduled Settlement Statement.  The S120 Scheduled Settlement Statements will be posted at the end of the one hundred and twentieth (120th) Calendar Day following the Operating Day.  If the one hundred and twentieth (120th) Calendar Day is not a Business Day, the S120 Scheduled Settlement Statement will be issued on the next Business Day thereafter.  The S120 Scheduled Settlement Statement will reflect the net changes to settlement charges or credits generated on the Operating Day’s S53 Scheduled Settlement Statement.  On days that are not Business Days, S120 Scheduled Settlement Statements will be created as shown in Exhibit 4-18.
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An ad-hoc Settlement Statement produced through the resettlement of an Operating Day to effect a correction to a previously posted Settlement Statement for an Operating Day:
(1) Resettlements will be limited to the following reasons: 
(a) The correction of data resulting from a Software Error and/or Data Error per the discretion of the Market Operator in accordance with the rules specified in Attachment A to the Markets+ Tariff. 
(b) A granted dispute in accordance with the guidelines in Section 4.5.13.7.
(c) Per court order or FERC order.
(2) Resettlements are limited to 330 days following the Operating Day, allowing for a dispute period following the relevant Resettlement Statement, prior to reaching the 365-day limit set by the Markets+ Tariff. 
(3) Resettlements Statements will be referred to according to the number of days following the Operating Day that the results are posted to the Portal, (e.g., a resettlement posted 200 days following the Operating Day would be referenced as the R200 resettlement).
(4) Any settlement and billing dispute for S7 or S53 Scheduled Settlement Statements resolved in accordance with the Dispute Resolution Procedure of the Markets+ Tariff will be corrected on the S120 Scheduled Settlement Statement for the Operating Day.  In the event that the S120 Scheduled Settlement Statement does not resolve a granted dispute from an S7 or S53 Scheduled Settlement Statement for a given Operating Day, the Market Operator will resolve the dispute on a Resettlement Statement for that Operating Day.  Only Disputes for which the Market Operator is notified by the end of the time period as defined under Section  4.5.15.1 will be considered for resettlement.
(5) The Market Operator will post a resettlement schedule through the Portal indicating that a specific Operating Day will be resettled and the date the Resettlement Statement will be issued by the Market Operator.
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The Market Operator will create Settlement Statements and Settlement Determinant Reports daily for each Market Participant and associated Asset Owners, detailing each Market Participant’s and associated Asset Owner’s cost responsibility. Settlement Statements are published through the Portal on each Business Day. The Market Operator will prepare a Settlement Invoice each billing cycle for each Market Participant showing the net amount to be paid or received by the Market Participant. Settlement Determinant Reports will provide sufficient detail to allow verification of the billing amounts and completion of the Market Participant’s internal accounting.  The Market Operator’s settlement systems will allow Market Participants and associated Asset Owners to search for Settlement Statements by issuance date and invoice date and Settlement Determinant Reports by operating date. The Market Operator will post the Settlement Statements in accordance with the Settlement Calendar, which is available on SPP.org.  An example is provided in Exhibits 4-17 and 4-18.



Exhibit 4‑7: Settlements Timeline – Non-Holiday Example


S7 (1st Scheduled Settlement Statement)
S53 (2nd Scheduled Settlement Statement) 
S120 (3rd Scheduled Settlement Statement)

Exhibit 4-18 applies to all Thursday through Sunday holidays and similar logic will apply to other 4-day holiday weekend scenarios:


Exhibit 4‑18: Settlements Timeline – Holiday Example

	Sunday
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday

	Nov 14


	Nov 15
MD/IESSA
S7: 11/11
S53: 9/21
S120 7/18

Statements
S7: 11/6 – 11/8
S53: 9/19 – 9/21
S120: 7/16 – 7/18
	Nov 16
MD/IESSA 
S7: 11/12
S53: 9/22
S120: 7/19

Statements
S7: 11/9
S53: 9/21
S120: 7/19
	Nov 17
MD/IESSA 
S7: 11/13
S53: 9/23
S120: 7/20

Statements
S7: 11/10
S53: 9/23
S120: 7/20
	Nov 18
MD/IESSA 
S7: 11/14
S53: 9/24
S120: 7/21

Statements
S7: 11/11
S53: 9/24
S120: 7/21
	Nov 19
MD/IESSA 
S7: 11/15 – 11/17
S53: 9/25 – 9/27
S120: 7/22 – 7/24

Statements
S7: 11/12
S53: 9/25
S120: 7/22
	Nov 20



	Nov 21


	Nov 22
MD/IESSA 
S7: 11/18
S53: 9/28
S120: 7/25

Statements
S7: 11/13 – 11/15
S53: 9/26 – 9/28
S120:7/23 - 7/25
	Nov 23
MD/IESSA
S7: 11/19 - 11/20*
S53: 9/29 - 9/30* 
S120: 7/26 - 7/27*

Statements
S7: 11/16
S53: 9/29
S120: 7/26
	Nov 24
MD/IESSA 
S7: 11/21 - 11/22
S53: 10/1 -10/2
S120: 7/27 – 7/28

Statements
S7: 11/17 – 11/19
S53: 9/30 – 10/2
S120: 7/27 – 7/29
	Nov 25

Holiday
	Nov 26

Holiday
	Nov 27



	Nov 28


	Nov 29
MD/IESSA
S7: 11/23 - 11/24*
S53: 10/3 – 10/4* 
S120: 7/29 - 7/30*

Statements
S7: 11/20 – 11/21
S53: 10/3 – 10/4
S120: 7/30 – 7/31
	Nov 30
MD/IESSA 
S7: 11/25 - 11/26
S53: 10/5 -10/6
S120: 7/31 – 8/1

Statements
S7: 11/22 – 11/23
S53: 10/5 – 10/6
S120: 8/1 – 8/2
	
	
	
	


Meter/IESSA Data (MD/IESSA) due by 12:00 PPT on days indicated.
* Meter/IESSA Data due by 15:00 PPT instead of normal 12:00 PPT deadline.
Initial Settlement Statement (ISS)
S7 (1st Scheduled Settlement Statement) 
S53 (2nd Scheduled Settlement Statement) 
S120 (3rd Scheduled Settlement Statement)
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[bookmark: _Ref212620208][bookmark: _Toc213771926]Settlement Invoice
The Market Operator prepares weekly Settlement Invoices from Settlement Statements.  Settlement Invoices will be prepared on a net basis, with payments made to or from the Market Operator.
Invoices will be posted on the Portal by 06:00 PPT.  The Market Participant is responsible for accessing the Settlement Invoice information via the Portal once posted by the Market Operator.
Each Market Participant with a net debit balance will pay any net debit whether or not there is any settlement and billing dispute regarding the amount.  Each Market Participant with a net credit balance will receive the balance shown on the Settlement Invoice, adjusted for balances not collected from Market Participants with net debit balances. 
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The Market Operator will electronically post for each Market Participant an invoice based on any Scheduled Settlement Statements or Resettlement Statements produced since the prior Settlement Invoice.  The Market Operator will post the Settlement Invoices in accordance with the Settlement Calendar, which is available on SPP.org.  The Market Participant is responsible for accessing the information from the Portal once posted by the Market Operator. 
Invoices will be issued on a weekly basis as defined in Settlement Calendars described in Section 4.5.13.8.  Invoice items will be grouped by type of statement (S7, S53, and S120 Scheduled Settlements and Resettlements) and will be sorted by Operating Day within each category.  Each Settlement Invoice will contain:
(1) Market Participant ID – the name, address, and contact information for the Market Participant being invoiced;
(2) Net Amount Due/Payable – the aggregate summary of all charges owed to or due by a Market Participant;
(3) Amount Due/Payable by Asset Owner, Operating Date and Settlement Date — the aggregate of charges for an Asset Owner, listed by Operating Day which will be identified by calendar date;
(4) Time Periods – the time period covered for each Settlement Statement run date identified by a range of calendar dates;
(5) Invoice Date – the effective date of invoice posting;
(6) Invoice Reference Number – a unique number generated by SPP applications for payment tracking purposes;
(7) Settlement Statement ID– an identification code used to reference each Settlement Statement invoiced;
(8) Payment Date and Time – the date and time that invoice amounts are to be paid or received;
(9) Remittance Information Details – details including the account number, bank name, and electronic transfer instructions of the Market Operator account to which any amounts owed by the Invoice Recipient are to be paid.
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Weekly invoices will generally be distributed every Thursday by no later than 06:00 PPT, accounting for holidays as described on the Settlements Calendar.  Weekly invoices will include the seven (7) daily Settlement Statements (Scheduled Settlements and any Resettlements) produced for the previous Wednesday through Tuesday cycle.  Market Participant balances owed to the Market Operator are due by 15:00 PPT on the fourth Business Day following the day the invoice was issued. Balances owed to Market Participants will be paid on the on the sixth Business Day following the day the invoice was issued.  
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A Market Participant may dispute items set forth in any Settlement Statement.  The dispute must be filed using the Request Management System with the following minimum content:
(1) Request Type;
(2) Subject;
(3) Full Description;
(4) Statement Type;
(5) Charge Type;
(6) Settlement Location;
(7) Operating Day;
(8) Start Interval;
(9) End Interval;
(10) Dispute Amount; and
(11) Proposed Resolution.
Exhibit 4-19: Request Management System Settlement Dispute Request Form
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A Market Participant may dispute the settlement of any Operating Day beginning with the posting of the S7 Scheduled Settlement Statement for that Operating Day, and through the 90th Calendar Day after the applicable Operating Day.  In the case of the S120 Scheduled Settlement and any Resettlement Statements, a Market Participant may only dispute material incremental changes that occur between the posting of: (i) the S53 and S120 Scheduled Settlements; (ii) the S120 Scheduled Settlement and the first Resettlement Statement; or (iii) two consecutive Resettlement Statements.  Material for the purpose of this section is defined as a dispute when more than $2,000.00 is at issue for the Market Participant for the impacted Operating Day.  The Market Participant must submit documentation supporting the materiality of the dispute for consideration.  
The limitation on disputes to material incremental changes does not apply on a Market Participant’s first Scheduled Settlement Statement for an Operating Day which includes, or should include, offers above $1,000/MWh that have been verified by the Market Monitor as reflecting actual costs as described in Section 11.2.2.3(11).
A dispute relating to an S120 Scheduled Settlement or Resettlement Statement must be filed within 30 Calendar Days following the posting of the applicable Settlement Statement that the Market Participant wishes to dispute.  
In the event that the Portal is unavailable on the Business Day prior to the deadline for submission of a dispute due to technical or other reasons, the Market Operator will extend the dispute submittal deadline by the number of Business Days equal to the number of sequential Business Days on which the Portal was unavailable.
[bookmark: _Toc237838922][bookmark: _Toc258924956][bookmark: _Toc263173399][bookmark: _Toc263174227][bookmark: _Toc263235126][bookmark: _Toc263235770][bookmark: _Toc263429513][bookmark: _Toc263795552][bookmark: _Toc266869736][bookmark: _Toc159233304][bookmark: _Toc213771931]Dispute Processing
The Market Operator will determine if the dispute is accepted by verifying that the dispute was submitted within the specified time frame and contains at least the minimum required information as described in Attachment A of the Markets+ Tariff.  
(a) The Market Operator will make reasonable attempts to remedy any informational deficiencies by working with the Market Participant(s); 
(b) The dispute will be rejected if the Market Operator determines required information is missing. The dispute will be returned to the Market Participant with an explanation of the missing data no later than thirty (30) days after the receipt of the original or resubmitted dispute. A Market Participant will be able to resubmit the dispute with additional information within twenty (20) Business Days after the dispute is returned to the Market Participant unless the Market Operator grants an extension of this deadline for good cause.  Once the Market Participant sends all required information and the Market Operator determines the settlement and billing dispute is timely and complete, the dispute status will be considered “Open”; 
(c) The Market Operator will issue a settlement and billing dispute resolution report containing information related to the disposition of the dispute;
(d) The Market Operator will make all reasonable attempts to resolve all “Open” disputes relating to all Settlement Statements within thirty (30) Calendar Days after the settlement and billing dispute due date as specified in the Settlement Calendar. The Market Operator will post the necessary adjustments for resolved settlement and billing disputes on the next resettlement or final Settlement Statement process; 
(e) For settlement and billing disputes requiring complex research or additional time for resolution, and late disputes that can be reasonably processed, the Market Operator will notify the Market Participant of the length of time expected to research and post those disputes and, if a portion or all of the dispute is either “Granted with Exceptions”, or is “Granted”, the Market Operator will post the necessary adjustments on the next available Settlement Statement for the Operating Day, if any portion or all of the dispute is either “Granted", or is “Granted with Exceptions”. Market Participants have the right to proceed to the External Arbitration process in Dispute Resolution of the Markets+ Tariff for timely filed disputes that cannot be resolved through the settlement and billing dispute process.
[bookmark: _Toc263173400][bookmark: _Toc263795553][bookmark: _Toc159233305][bookmark: _Toc213771932]Dispute Status
Each dispute will have a status as defined in the following paragraphs. Valid status designation includes:
(1) OPEN & CLOSED:  A dispute will be deemed “Open” when submitted in a timely and complete manner.  “Closed” is the final status for all Disputes;  
(2) DENIED:  The dispute will be “Denied” if the Market Operator concludes that the information used in the dispute is incorrect.  The Market Operator will notify the Market Participant when a dispute is “Denied,” and will document the supporting research for the denial.  If the Market Participant is not satisfied with the outcome of a denied settlement and billing dispute, the Market Participant may proceed to external arbitration as described in the Dispute Resolution Procedures of the Markets+ Tariff. If after thirty (30) Calendar Days from receiving notice of a “Denied” dispute, the Market Participant does not begin external arbitration, the dispute will be “Closed;” 
(3) GRANTED:  The Market Operator may determine a settlement and billing dispute is “Granted.” The Market Operator will notify the Market Participant of the resolution, and will document the basis for resolution. Upon resolution of the issue, the settlement and billing dispute will be processed on the next prescribed Settlement Statement for the Operating Day. Once the necessary adjustments appear on the next prescribed Settlement Statement, the settlement and billing dispute is then “Closed;” 
(4) GRANTED with EXCEPTIONS: The Market Operator may determine a settlement and billing dispute is “Granted with Exceptions” when the information is partially correct and the Market Operator will provide the exception information to the Market Participant.  The Market Operator will require an acknowledgement from the Market Participant of the dispute Granted with Exceptions within twenty (20) Business Days. The acknowledgement must indicate acceptance or rejection of the documented exceptions to the dispute.  If accepted, the Market Operator will post the necessary adjustments on the next prescribed Settlement Statement for the Operating Day and will change the dispute status to “Closed”.  If the Market Operator does not receive a response from the Market Participant within thirty (30) Calendar Days, the dispute will be considered accepted and “Closed”.
If the Market Participant rejects the Market Operator’s determination of a dispute, which is “Granted with Exceptions,” the dispute will be investigated further. After further investigation, if the settlement and billing dispute is subsequently granted, the dispute will be processed on the next prescribed Settlement Statement to be issued.  The dispute is then “Closed.”  If exceptions to the dispute still exist, the Market Participant may either accept the dispute for resolution as “Granted with Exceptions,” or begin external arbitration according to the Dispute Resolution Procedures of the Markets+ Tariff.
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Payments will be made in a two-step process where: 
(1) All Settlement Invoices due with net debits owed by Market Participant are paid by 15:00 PPT on the 4th Business Day following the invoice date; and
(2) All Settlement Invoices due with net credits owed to Market Participant are paid by 15:00 PPT on the 6th Business Day following the invoice date.
Payments due to the Market Operator and payments due to Market Participant will be made by Electronic Funds Transfer (EFT) in U.S. Dollars.
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Each Market Participant owing monies to the Market Operator will remit the amount shown on its invoice so the Market Operator receives this amount no later than 15:00 PPT on the 4th Business Day following the invoice date.  Payments due will be made by Electronic Funds Transfer (EFT) in U.S. Dollars.  Payments must be made regardless of any settlement or invoice dispute regarding the amount of the debit.  Payments not received by the due date will be subject to interest charges as approved by the Federal Energy Regulatory Commission. 
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Moved to Markets+ Settlements Calculation Guide.


[bookmark: _Ref193981031][bookmark: _Ref193981057][bookmark: _Toc213771938]Greenhouse Gas Pricing Programs & GHG Tracking and Reporting 
Two (2) constructs accommodate state or regional Greenhouse Gas programs and initiatives. For states or regions with GHG Pricing Programs, the Market Operator creates a GHG Pricing Zone as part of the registration process that includes all of the Pnodes for Internal GHG Resources and GHG Load within that GHG Pricing Zone. In addition, the Market Operator provides Market Participants with the applicable data for tracking and reporting elements necessary for the Market Participant to monitor its emissions as described under Section 5.5. 
[bookmark: _Toc213771939]Resource Types Supplying Load in GHG Pricing Zones
Markets+ uses the term Attribution to categorize Energy that is subject to the compliance obligations and costs associated with a carbon pricing program, which Markets+ termed a GHG Pricing Program. Market dispatch does not attribute marginal GHG costs to the GHG Pricing Zone, but rather attributes Energy to the GHG Pricing Zone, which will include an associated Specified GHG Adder or Unspecified GHG Adder. The market dispatch ensures accurate assignment of marginal GHG cost through the Marginal GHG Price.   
Two (2) types of Resources may have their Energy attributed to a GHG Pricing Zone: Internal GHG Resources and Specified Source Resources. Specified Source Resources may voluntarily offer three (3) types of Energy: Type 1A Energy, Type 1B Energy, and Type 2 Energy. In each Operating Hour, any available Energy from a Specified Source Resource that has not been designated as Type 1A Energy, Type 1B Energy, or Type 2 Energy may not be attributed to a GHG Pricing Zone (non-attributable Energy).  In addition, Unspecified Source Imports and Import Interchange Transaction Energy may be attributed to a GHG Pricing Zone, if economic to do so.  Each of these Energy sources available to be attributed to a GHG Pricing Zone is described in the following subsections.
The Market Operator models Specified Source Resources by creating two “Child” Specified Source Resources in the Commercial Model that are linked directly to the physical “Parent” Resource in the Network Model.  One “Child” Resource will represent Type 1A Energy, and the second “Child” Resource will represent Type 1B Energy, Type 2 Energy, and non-attributable Energy. A Market Participant submits separate Offers for each “Child” Resource, as described in the following subsections. The Market Operator dispatches each “Child” Resource independently.

If a Market Participant does not intend to offer Energy from a Resource that is external to a GHG Pricing Zone for possible Attribution to a GHG Pricing Zone, the Market Participant should not register that Resource as a Specified Source Resource. 
 
[bookmark: _Toc213771940]Internal GHG Resource
An Internal GHG Resource is a registered Resource that the Market Participant identifies as an Internal GHG Resource under Section 9.3.1.1. A Market Participant must identify an Internal GHG Resource when the rules, laws, or regulations of the relevant GHG Pricing Program consider that Resource to be internal. 
The Market Operator evaluates an Internal GHG Resource for dispatch by evaluating the sum of the Internal GHG Resource’s submitted Energy Offer Curve and its submitted Specified GHG Adder. An Internal GHG Resource will be dispatched to serve load anywhere in the market if an Internal GHG Resource Offer (including the Specified GHG Adder) is economic. The Energy from an Internal GHG Resource is always categorized as subject to the compliance obligations and costs associated with the relevant GHG Pricing Program.  
[bookmark: _Toc213771941]Specified Source Resource – Type 1A Energy
(1) As set forth in Section 9.3.1.2.1, Type 1A Energy from a Specified Source Resource is Energy that is external to a GHG Pricing Zone, and for which the Market Participant has an agreement to supply load within a GHG Pricing Zone. In determining whether to dispatch Type 1A Energy, the Market Operator evaluates the sum of the submitted Energy Offer Curve and the submitted Specified GHG Adder.  
(2) If dispatched, Type 1A Energy must be attributed to a GHG Pricing Zone. 
(3) A Type 1A Energy Offer that exceeds the projected load profile submitted as described under Section 9.3.1.2.1 for the associated contract will be rejected. 
(4) In instances where the Type 1A projected load value needs to be updated after the submittal of the projected load during registration under Section 9.3.1.2.1, the projected load override can be provided by the Market Participant via the Markets User Interface. Energy offered as Type 1A will be submitted as a separate Specified Source Resource “Child” Resource from any Type 1B Energy, Type 2 Energy, or non-attributable Energy.

[bookmark: _Toc213771942]Specified Source Resource – Type 1B Energy
(1) As described in Section 9.3.1.2.2, Type 1B Energy is Energy from a Specified Source Resource that is external to a GHG Pricing Zone and that has an agreement to supply load within a GHG Pricing Zone. Unlike Type 1A Energy, upon clearing and dispatch, Type 1B Energy is not automatically attributed to a GHG Pricing Zone. With Type 1B Energy, the market clearing engine will make an optimized decision as to whether or not to categorize the Type 1B Energy as attributed to a GHG Pricing Zone. The associated Market Participant may elect to make this Resource available to be attributed to a GHG Pricing Zone through submittal of a Specified GHG Adder.   
(2) In determining whether to attribute Type 1B Energy, the Market Operator simultaneously evaluates: a) the sum of the submitted Energy Offer Curve and the submitted Specified GHG Adder to attribute to a GHG Pricing Zone, and b) the submitted Energy Offer Curve for Energy dispatched and not attributed to a GHG Pricing Zone. The market clearing engine will determine the optimal (i.e., most economic) Energy dispatch and Attribution to a GHG Pricing Zone.
(3) If Type 1B Energy is attributed to a GHG Pricing Zone, a Specified GHG Adder will be included in the cost of that Energy. If Type 1B Energy is not attributed to a GHG Pricing Zone, a Specified GHG Adder will not be included in the cost of that Energy.
(4) When considering non-attributable Energy below the Surplus Threshold, the Market Operator considers the Energy Offer Curve without a Specified GHG Adder, as further described in Section 5.2.1.  
[bookmark: _Toc213771943]Specified Source Resource – Type 2 Energy
(1) As described in Section 9.3.1.2.3, Type 2 Energy is Energy from a Type 1B/Type2 Energy  Specified Source Resource “Child” Resource that exceeds the Specified Source Resource’s Surplus Threshold that is less than or equal to the Resource’s Type 2 Energy Maximum Quantity, meaning a quantity of Energy that must be surpassed before that Energy is available to be attributed to a GHG Pricing Zone. 
(2) Type 2 Energy is external to a GHG Pricing Zone and is not required to have an agreement to supply load within a GHG Pricing Zone. A Market Participant that elects to offer Type 2 Energy may submit a Surplus Threshold with a Surplus Threshold Status of “Submitted.” Submission of a Surplus Threshold Status of “Calculate” will indicate that the Market Operator will calculate the Surplus Threshold, and a value other than null will not be accepted for the Surplus Threshold. Under both Surplus Threshold Status options, a Specified GHG Adder should be included in the Specified Source Resource “Child” Resource Offer submission to indicate the willingness to offer Type 2 Energy.
(3) If a Market Participant offers Type 2 Energy and submits a Surplus Threshold with a Surplus Threshold Status of “Submitted,” the Market Operator determines a surplus as the projected dispatch quantity of Energy above the Surplus Threshold.  
(4) If a Market Participant submits a Surplus Threshold Status of “Calculate,” the Market Operator will determine a Surplus Threshold for Type 2 Energy using the merit order process described in Section 5.2.1. 
(5) In determining whether to attribute Type 2 Energy above the Surplus Threshold, the Market Operator simultaneously evaluates: a) the sum of the submitted Energy Offer Curve and the submitted Specified GHG Adder to attribute to a GHG Pricing Zone, and b) the submitted Energy Offer Curve for Energy dispatched and not attributed to a GHG Pricing Zone.   
(6) When considering non-attributable Energy below the Surplus Threshold, the Market Operator considers the Energy Offer Curve without a Specified GHG Adder as further described in Section 5.2.1.  
(7) If Type 2 Energy is attributed to a GHG Pricing Zone, a Specified GHG Adder will be included in the cost of that Energy. If Type 2 Energy is not attributed to a GHG Pricing Zone, a Specified GHG Adder will not be included in the cost of that Energy.
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(1) A Specified Source Resource may offer Type 1B Energy, Type 2 Energy, and non-attributable Energy simultaneously during the same hour. 
(2) If Type 1B Energy and Type 2 Energy are offered simultaneously during the same hour, the quantity of Type 1B Energy offered must be below the Type 2 Energy Surplus Threshold.
[bookmark: _Ref212626505][bookmark: _Toc213771945]Specified Source Resource Modeling
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(1) The Market Operator will model part of the associated physical “Parent” Resource offering Type 1A Energy as a Specified Source Resource “Child” Resource.  
(2) If the Type 1A Energy contract amount is a fixed MW amount, the Market Participant will provide this fixed amount during asset registration. This fixed amount will act as a MW cap on the Market Participant’s submitted Maximum Economic Capacity Operating Limit (Max ECOL) or, in the case of an MSR, the Maximum Discharge Limit, as part of the Type 1A Energy “Child” Resource Offer. For example, if the associated physical “Parent” Resource has a registered maximum capacity of 300 MW and the Type 1A Energy contract is for a fixed 100 MW, then the “Child” Resource offering Type 1A Energy will have a Max ECOL or, in the case of an MSR, the Maximum Discharge Limit, of 100 MW.  The remaining 200 MWs may be offered for the other “Child” Resource as non-attributable Energy or Type 1B/Type 2 Energy. 
(3) If the Type 1A Resource contract amount is not a fixed MW amount, the Market Participant will denote the non-fixed nature of the contract during asset registration. The Market Participant must update the Max ECOL or, in the case of an MSR, the Maximum Discharge Limit, for the Type 1A Energy’s “Child” Resource, which will represent the load that the registering Market Participant projects to be served. These updates must occur on an hourly basis for both the Day-Ahead Market and RTBM. If there is any Energy available to offer beyond the “Child” Resource’s Type 1A Energy Max ECOL or, in the case of an MSR, the Maximum Discharge Limit, the Market Participant may not offer more than its registered maximum capacity for that physical “Parent” Resource. 
(a) In the event that a Market Participant’s agreement to supply a GHG Pricing Zone is not specific to any one Resource within the Market Participant’s fleet of Resources, then during asset registration that Market Participant will denote the multiple Specified Source Resources whose combination may be considered part of the agreement to supply a GHG Pricing Zone as described under Section 9.3.1.2.1 In such cases, the Market Participant must update the Max ECOL or, in the case of an MSR, the Maximum Discharge Limit, for the Type 1A Energy “Child” Resources of each Specified Source Resource which represents the load(s) that the registering Market Participant projects to be served.   These updates must occur on an hourly basis for both the Day-Ahead Market and RTBM. If there is any Energy available to offer beyond any “Child” Resource’s Type 1A Energy Max ECOL or, in the case of an MSR, the Maximum Discharge Limit, the Market Participant may not offer more than its combined registered maximum capacity for those physical “Parent” Resources which have been contracted to supply a GHG Pricing Zone less the sum of  Max ECOLs or, in the case of an MSR, the sum of the Maximum Discharge Limits, for the associated Type 1A Specified Source Resource “Child” Resources.
(4) A Market Participant may not submit a Type 1A Resource Offer that exceeds the registering Market Participant’s projected load to which Type 1A Energy is contracted. Otherwise, the Offer will be rejected.  The projected load is that submitted as described under Section 9.3.1.2.1.  
(5) The Type 1A Energy Resource Offer will always include both an Energy Offer Curve and a Specified GHG Adder.  
(6) If there is no registered Type 1A Energy associated with a physical “Parent” Resource, the Market Operator will not accept Resource Offers from the modeled Type 1A Energy Specified Source Resource “Child” Resource.
(7) The Market Operator commits the “Parent” Resource as described under Section 5.1.9.  If the “Parent” Resource is committed then both “Child” Resources are also committed and the Market Operator dispatches each “Child” Resource independently subject to “Parent” Resource constraints as described under Section 5.1.9.   
[bookmark: _Toc213771948]Type 1B/Type 2 Energy
(1) The Market Operator will create a second “Child” Resource in the Commercial Model that is linked directly to the registered physical “Parent” Resource in the Network Model.  A Market Participant will submit a separate Resource Offer for this second “Child” Resource. The Max ECOL or, in the case of an MSR, the Maximum Discharge Limit, associated with the Type 1B/Type 2 Energy Specified Source Resource “Child” Resource may not exceed the difference between the registered maximum capacity of the physical “Parent” Resource and the Type 1A Energy Specified Source Resource “Child” Resource Max ECOL or, in the case of an MSR, the Maximum Discharge Limit.
(2) If a Market Participant intends to submit a Type 1B Energy Offer only, the Type 1B Energy Maximum Quantity must be less than or equal to the difference between the registered capacity of the physical “Parent” Resource minus the Type 1A Energy Specified Source Resource “Child” Resource Max ECOL or, in the case of an MSR, the Maximum Discharge Limit. In such a scenario, the Surplus Threshold associated with Type 2 Energy must be equal to the Type 1B/Type 2 Specified Source Resource “Child” Resource Max ECOL or, in the case of an MSR, the Maximum Discharge Limit, and the Surplus Threshold Status must be set to “Submitted” as described in Section 4.2.2.2.3.   
(3) If a Market Participant intends to submit a Type 2 Energy Specified Source Resource “Child” Resource Offer only, the Type 1B/Type 2 Energy Specified Source Resource “Child” Resource Max ECOL or, in the case of an MSR, the Maximum Discharge Limit, must be less than or equal to the difference between the registered capacity of the physical “Parent” Resource minus the Type 1A Energy Specified Source Resource “Child” Resource Max ECOL or, in the case of an MSR, the Maximum Discharge Limit. In such a scenario, the Type 1B Energy Maximum Quantity must be set equal to zero (0).   The Surplus Threshold Status should be set to either “Submitted” or “Calculate,” depending on the Market Participant’s need for the Surplus Threshold value, as described in Section 4.2.2.2.3.
(4) To submit an Offer of Type 1B Energy and Type 2 Energy simultaneously, the Type 1B/Type 2 Energy Specified Source Resource “Child” Resource Max ECOL or, in the case of an MSR, the Maximum Discharge Limit,  must be less than or equal to the difference between the registered capacity of the physical “Parent” Resource minus the Type 1A Energy Specified Source Resource “Child” Resource Max ECOL or, in the case of an MSR, the Maximum Discharge Limit,  and the Type 1B Energy Maximum Quantity must be less than the Type 1A/Type 2 Energy Specified Source Resource “Child” Resource Surplus Threshold. The Surplus Threshold Status should be set to either “Submitted” or “Calculate,” depending on the Market Participant’s need for the Surplus Threshold value as described in Section 4.2.2.2.3.
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The following rules apply to Resource Offers from Specified Source Resources offering Type 1A Energy, Type 1B Energy, and Type 2 Energy:  
[bookmark: _Ref212560856][bookmark: _Toc213771959]Specified Source Resource Unit Commitment 
(1) The following Offer parameters apply to each associated Specified Source Resource “Child” Resource that is associated with a “Parent” Specified Source. Market Storage Resources (MSRs) have other parameters as described in Sections 5.1.9.2 and 5.1.9.3.  
(a) Type 1A Maximum Economic Capacity Operating Limit (not applicable to MSR)
(b) Type 1B/Type 2 Maximum Economic Capacity Operating Limit (not applicable to MSR)
(c) Type 1A Minimum Economic Capacity Operating Limit (not applicable to MSR)
(d) Type 1B/Type 2 Minimum Economic Capacity Operating Limit (not applicable to MSR)
(e) Type 1B Maximum Quantity
(f) Type 2 Maximum Quantity
(g) Type 1A Energy Offer Curve
(h) Type 1A Mitigated Energy Offer Curve
(i) Type 1B/Type 2 Energy Offer Curve
(j) Type 1B/Type 2 Mitigated Energy Offer Curve
(k) Surplus Threshold (only applicable to Type1B/Type 2 Energy “Child” Resource)
(l) Surplus Threshold Status(only applicable to Type1B/Type 2 Energy “Child” Resource)
(m) Type 1A Specified GHG Adder 
(n) Type 1B/Type 2 Specified GHG Adder
(2) The following Resource Offer parameters specifically related to unit commitment associated with the Specified Source Resource are submitted for use at the physical “Parent” Specified Source Resource. MSRs and MCRs have additional parameters as described in Sections 5.1.9.2 and 5.1.9.3. 
(a) Start-Up Offer
(b) Mitigated Start-Up Offer
(c) No-Load Offer
(d) Mid-Term Flex Up Offer
(e) Mitigated Mid-Term Flex Up Offer
(f) Commitment Status
(g) Mitigated No-Load Offer
(h) Sync-To-Min Time
(i) Min-To-Off Time 
(j) Start-Up Time  
(k) Hot to Intermediate Time 
(l) Hot to Cold Time   
(m) Maximum Daily Starts 
(n) Maximum Weekly Starts 
(o) Maximum Daily Energy 
(p) Minimum Run Time
(q) Maximum Run Time
(r) Minimum Down Time
(s) Ramp-Rate-Up
(t) Ramp-Rate-Down
(3) Decisions regarding commitment of the Specified Source Resource in the Day-Ahead Market and RUC processes will be based on  (1) the Start-Up Offer and the No-Load Offer, both submitted at the physical “Parent” Resource; and (2) the Energy Offer Curve costs and the Specified GHG Adder costs of the “Child” Resources, along with all other applicable unit commitment related parameters submitted for the “Parent” Resource, as set forth in (2) above.  Once committed, the following rules apply to the dispatch of the Type 1A Energy “Child” Resource and the Type 1B/Type 2 Energy “Child” Resource.
(a) The dispatch of the Type 1A Energy “Child” Resource and Type 1B/Type 2 Energy “Child” Resource is based upon the Resource Offer parameters submitted for each “Child” Resource, as described under (1) above, plus the Specified GHG Adder submitted for the “Child” Resource, as described under Section 5.1.9.1(1).
(b) The sum of the Minimum Economic Capacity Operating Limits (Min ECOLs) of each “Child” Resource must be greater than or equal to the registered minimum capacity of the “Parent” Resource, as submitted in accordance with Section 9.3.1.2.  This constraint will be enforced through the Market User Interface (MUI).
(c) The sum of the dispatch MW for each “Child” Resource over the Operating Day must be less than or equal to the Maximum Daily Energy submitted for the “Parent” Resource.  The market clearing engine will ensure this constraint is enforced.
(d) [bookmark: _Hlk204760240]The sum of the Max ECOLs of each “Child” Resource must be less than or equal to the registered maximum capacity the “Parent” Resource, as submitted in accordance with Section 9.3.1.2.  This constraint will be enforced through the MUI.
(e) The change in combined dispatch of the “Child” Resources cannot exceed the Ramp-Rate-Up and Ramp-Rate-Down submitted for the “Parent” Resource.  For example, in the Day-Ahead Market, if the “Parent” Resource has a submitted Ramp-Rate-Up of 5 MWs/Minute, then the change in the sum of the dispatch MWs on both “Child” Resources cannot exceed 300 MWs.  The market clearing engine will ensure this constraint is enforced.
[bookmark: _Ref212560712][bookmark: _Toc213771960]Specified Source Resource Unit Commitment – MCRs
(1)	In addition to the Resource Offer parameters described under Section 5.1.9.1(2), the following Resource Offer parameters are required to be submitted for use at the “Parent” Resource level for a Multi-Configuration Resource that has registered as a Specified Source Resource.
(a) Group Minimum Down Time 
(b) Group Minimum Run Time 
(c) Plant Minimum Down Time
(d) Plant Minimum Run Time
(e) Transition State Offer
(f) Mitigated Transition State Offer
(g) Transition State Time
(2) Decisions regarding commitment of the Specified Source Resource in the Day-Ahead Market and RUC processes will be based on (1) the Start-Up Offer,  Transition State Offer, and No-Load Offer, each submitted at the physical “Parent” Resource; and (2) the Energy Offer Curve costs and Specified GHG Adder costs of the “Child” Resources for each identified configuration, along with all other applicable unit commitment related parameters submitted for the “Parent” Resource as described under Section 5.1.9.1(2).  Once committed, the Transition State Offer of the “Parent” Resource is used to move into a different configuration.  Configuration identification is described under Section 9.1.6.1.  Once committed or transitioned into a different configuration, the following rules apply to the dispatch of the Type 1A Energy “Child” Resource and the Type 1B/Type 2 Energy “Child” Resource that apply to that configuration.
(a) The dispatch of the Type 1A Energy “Child” Resource is based upon the Resource Offer parameters submitted for such “Child” Resources as described under Section 5.1.9.1(1), plus the Specified GHG Adder submitted for the “Child” Resource as described under Section 5.1.9.1(1).
(b) The dispatch of the Type 1B/Type 2 Energy “Child” Resource is based upon the Resource Offer Parameters submitted for such “Child” Resources as described under Section 5.1.9.1(1), and considers the Specified GHG Adder submitted for the “Child” Resource as described under Section 5.1.9.1(1).
(c) [bookmark: _Hlk204760777]The sum of the Min ECOLs for each “Child” Resource must be greater than or equal to the registered minimum capacity of the “Parent” Resource configuration as submitted in accordance with Section 9.3.1.2. This constraint will be enforced through the MUI.
(d) The sum of the dispatch MW for each “Child” Resource over the Operating Day must be less than or equal to the Maximum Daily Energy submitted for the “Parent” Resource configuration. The market clearing engine will ensure this constraint is enforced.
(e) The sum of the Max ECOLs of each “Child” Resource must be less than or equal to the registered maximum capacity of the “Parent” Resource configuration as submitted in accordance with Section 9.3.1.2.  This constraint will be enforced through the MUI.
(f) The combined dispatch of the “Child” Resources cannot exceed the Ramp-Rate-Up and Ramp-Rate-Down submitted for the “Parent” Resource for the applicable configuration.  For example, in the Day-Ahead Market, if the “Parent” Resource has a submitted Ramp-Rate-Up of 5 MWs/Minute for the applicable configuration, then the sum of the dispatch MWs on both “Child” Resources cannot exceed 300 MWs. The market clearing engine will ensure this constraint is enforced.
The relationship between an MCR “Parent” Resource and Specified Source Resource “Child” Resources is shown below:
[image: ]

[bookmark: _Ref212560731][bookmark: _Toc213771961]Specified Source Resource Unit Commitment – MSRs
(1) In addition to the Resource Offer parameters specified under Section 5.1.9.1(2), the following additional Resource Offer parameters apply to a Specified Source Resource that is associated with a Market Storage Resource (MSR) at the “Parent” Resource level.
(a) State of Charge Forecast
(b) Maximum State of Charge
(c) Minimum State of Charge
(d) Maximum Charge Time
(e) Minimum Charge Time
(f) Maximum Discharge Time
(g) Minimum Discharge Time

(2) In addition to the Resource Offer parameters specified under Section 5.1.9.1(1) the following Resource Offer parameters apply to a Specified Source Resource that is associated with an MSR at the “Child” Resource level.
(a) Type 1A Maximum Discharge Limit (equivalent to Maximum Economic Capacity Operating Limit)
(b) Type 1A Minimum Discharge Limit (equivalent to Minimum Economic Capacity Operating Limit)
(c) Type 1A Maximum Charge Limit 
(d) Type 1A Minimum Charge Limit
(e) Type 1B/Type 2 Maximum Discharge Limit (equivalent to Maximum Economic Capacity Operating Limit)
(f) Type 1B/ Type 2 Minimum Discharge Limit (equivalent to Minimum Economic Capacity Operating Limit)
(g)  Type 1B/Type 2 Maximum Charge Limit
(h) Type 1B/Type 2 Minimum Charge Limit 
(i) Type 1B Maximum Quantity
(j) Type 2 Maximum Quantity
(k) Type 1A Energy Offer Curve
(l) Type 1A Mitigated Energy Offer Curve
(m) Type 1B/Type 2 Energy Offer Curve
(n) Type 1B/Type 2 Mitigated Energy Offer Curve
(o) Surplus Threshold (only applicable to Type1B/Type 2 Energy “Child” Resource)
(p) Surplus Threshold Status(only applicable to Type1B/Type 2 Energy “Child” Resource)
(q) Type 1A Specified GHG Adder 
(r) Type 1B/Type 2 Specified GHG Adder
(3) Decisions regarding commitment of an MSR Specified Source Resource in the Day-Ahead Market and RUC processes will be based on (1) the Start-Up Offer and No-Load Offer and all other applicable unit commitment parameters as set forth in Section 5.1.9.3(1) at the “Parent” Resource, (2) Energy Offer Curves of the “Child” Resource up to Maximum Charge Limits, and (3) Energy Offer Curve cost and Specified GHG Adder costs of the “Child” Resource up to Maximum Discharge Limits. Once committed, the following rules apply to the dispatch of an MSR Specified Source Resource:
(a) The dispatch of the Type 1A Energy “Child” Resource and the dispatch of the Type 1B/Type 2 Energy “Child” Resource is based upon the Resource Offer parameters submitted for such “Child” Resources as described under Section 5.1.9.3(2).
(b) [bookmark: _Hlk209165904][bookmark: _Hlk209165985]A market clearing engine constraint in the Day-Ahead Market and RUC studies will ensure that both “Child” Resources are both in charge mode or discharge mode for Resource Offers with continuous dispatchable range spanning charge and discharge states on the MSR.  The market clearing engine constraint could allow one “Child” Resource to charge or discharge, while the other “Child” Resource remains idle. This constraint will be implemented in SCUC, the results of which will be communicated to SCED for market clearing.  A Resource Offer with one “Child” Resource in charge mode only and one “Child” Resource in discharge mode is not a valid Offer and will be rejected through the MUI. 
(c) A market clearing engine constraint is added for the RTBM that will ensure that both ‘Child Resources” are either in charge mode or discharge mode for Resource Offers with continuous dispatchable range spanning charge and discharge states on the MSR. The market clearing engine constraint could allow one “Child” Resource to charge or discharge while the other “Child” Resource remains idle. This constraint will be implemented using Short-Term RUC, which executes every fifteen (15) minutes, and the results of which will be communicated to SCED for market clearing.  A Resource Offer with one “Child” Resource in charge mode and one “Child” Resource in discharge mode only is not a valid Offer and will be rejected through the MUI.   
(d) [bookmark: _Hlk194581848]The sum of the Minimum Discharge Limits for each “Child” Resource must be greater than or equal to the registered Minimum Discharge Limit of the “Parent” Resource. This constraint will be enforced through the MUI. 
(e) The sum of the Maximum Discharge Limits of the “Child” Resources must be less than or equal to the registered Maximum Discharge Limit of the “Parent” Resource. This constraint will be enforced through the MUI.
(f) The sum of the Minimum Charge Limits for each “Child” Resource must be greater than or equal to the registered minimum charge limit of the “Parent” Resource. This constraint will be enforced through the MUI.
(g) The sum of the Maximum Charge Limits of the “Child” Resources must be less than or equal to the registration charge maximum of the “Parent” Resource. This constraint will be enforced through the MUI.
(h) The sum of the discharge dispatch MW for each “Child” Resource over the Operating Day must be less than or equal to the Maximum Daily Energy submitted for the “Parent” Resource. The market clearing engine will ensure this constraint is enforced.
(i) The combined dispatch of the “Child” Resources cannot exceed the Ramp-Rate-Up and Ramp-Rate-Down submitted for the “Parent” Resource.  For example, in the Day-Ahead Market, if the “Parent” Resource has a submitted Ramp-Rate-Up of 5 MWs/Minute for the applicable configuration, then the sum of the dispatch MWs on both “Child” Resources cannot exceed 300 MWs. The market clearing engine will ensure this constraint is enforced.
[bookmark: _Toc213771962]Specified Source Resource Offer Rules
(1) The registered maximum capacity of the associated physical “Parent” Specified Source Resource represents the maximum amount of Type 1A, Type 1B, and Type 2 Energy that may be offered.
(2) To offer Type 1A Energy only, a Market Participant submits a Type 1A Energy Specified Source Resource “Child” Resource Max ECOL or, in the case of an MSR, the Maximum Discharge Limit, that represents the amount of projected GHG Load that the Type 1A Energy is contracted to serve. The Market Participant must submit a Type 1B/Type 2 Energy “Child” Resource Max ECOL or, in the case of an MSR, the Maximum Discharge Limit, equal to zero (0). The Type 1A Energy offered must be less than or equal to the registered maximum capacity or, in the case of an MSR, the registration discharge maximum , of the physical “Parent” Resource.  The submitted Specified GHG Adder applies to Type 1A Energy up to the Type 1A Energy Specified Source Resource “Child” Resource Max ECOL or, in the case of an MSR, the Maximum Discharge Limit.
(3) To offer Type 1B Energy and non-attributable Energy only, a Market Participant submits (1) a Type 1A Energy Specified Source Resource “Child” Resource Max ECOL or, in the case of an MSR, the Maximum Discharge Limit, equal to zero (0); (2) a Type 1B Energy Maximum Quantity less than or equal to the registered maximum capacity of the physical “Parent” Resource, and (3) a Type 2 Energy Maximum Quantity equal to zero (0) MWs. Each Max ECOL or, in the case of an MSR, the Maximum Discharge Limit, and each Surplus Threshold for each Type 1B/Type 2 Energy Specified Source Resource “Child” Resource must be less than or equal to the registered maximum capacity or, in the case of an MSR, the registration discharge maximum , for the associated physical “Parent” Resource. The Surplus Threshold Status should be set to “Submitted,” as described in Section 4.2.2.2.3. The submitted Specified GHG Adder applies to the amount of Type 1B Energy attributed to a GHG Pricing Zone up to the Type 1B Energy Maximum Quantity. 
(4) To offer Type 2 Energy and non-attributable Energy, a Market Participant submits a Type 1A Energy Specified Source Resource “Child” Resource, Max ECOL or, in the case of an MSR, the Maximum Discharge Limit,  equal to zero (0), a Type 1B Energy Maximum Quantity equal to zero (0) MWs, and a  Type 1B/Type 2 Energy Specified Source Resource  “Child” Resource Max ECOL or, in the case of an MSR, the Maximum Discharge Limit,  that is less than or equal to the registered maximum capacity or, in the case of an MSR, the registration discharge maximum, of the physical “Parent” Resource. 
(5) To offer only Type 2 Energy, a Market Participant submits a Surplus Threshold value equal to zero (0) for that Specified Source Resource “Child” Resource. The submitted Min ECOL of the “Child” Resources will be honored by the market clearing engine and any Energy dispatched could be considered as Type 2 Energy.  In this instance, the Surplus Threshold Status of “Submitted” should be indicated for the Type 1B/Type 2 Energy Specified Source Resource “Child” Resource. The Type 2 Energy Maximum Quantity should be set to less than or equal to the total available capacity for that Specified Source Resource “Child” Resource offering Type 2 Energy. The submitted Specified GHG Adder only applies to Type 2 Energy attributed to a GHG Pricing Zone in excess of the Surplus Threshold up to the lesser of the Type 2 Energy Maximum Quantity or the Type 1B/Type 2 Energy Specified Source Resource “Child” Resource Max ECOL or, in the case of an MSR, the Maximum Discharge Limit. 
(6) If Type 1B Energy and Type 2 Energy are offered during the same Operating Hour, the quantity of Type 1B Energy offered must be below the Type 2 Energy Surplus Threshold.
(7) To offer Energy that cannot be attributed to a GHG Pricing Zone as Type 1A Energy, Type 1B Energy, or Type 2 Energy a Market Participant submits a Type 1A Energy Specified Source Resource “Child” Resource Max ECOL or, in the case of an MSR, the Maximum Discharge Limit,  equal to zero (0) and a null Specified GHG Adder and a Max ECOL or, in the case of an MSR, the Maximum Discharge Limit, less than or equal to the  registered maximum capacity or, in the case of an MSR, the registration discharge maximum ,  of the “Parent” Resource for the Type 1B/Type 2 Specified Source Resource “Child” Resource.” The Type 1B Energy Maximum Quantity, Type 2 Energy Maximum Quantity, Surplus Threshold, and the Surplus Threshold Status will not be considered in the market clearing engine. In this case, no Energy is available for Attribution to a GHG Pricing Zone, and only the Energy Offer Curve is considered in the dispatch optimization. 
(8) To offer Type 1A Energy from one Specified Source Resource “Child” Resource  in conjunction with the simultaneous offering of Type 1B Energy and Type 2 Energy from the Type 1B/Type 2 Energy Specified Source Resource “Child” Resource, a Market Participant submits a Type 1A Energy Specified Source Resource “Child” Resource Max ECOL or, in the case of an MSR, the Maximum Discharge Limit, that represents the amount of projected GHG Load that the Type 1A Energy is contracted to serve, a Type 1B Energy Maximum Quantity for the Type 1B/Type 2 Energy Specified Source Resource “Child” Resource, and a Type 1B/Type 2 Energy Specified Source Resource “Child” Resource Max ECOL or, in the case of an MSR, the Maximum Discharge Limit, that is less than or equal to the difference between the registered maximum capacity or, in the case of an MSR, the registration discharge maximum , of the “Parent” Specified Source Resource minus the Type 1A Energy Specified Source Resource “Child” Resource Max ECOL or, in the case of an MSR, the Maximum Discharge Limit.  Optionally, a Type 1A/Type 2 Energy Specified Source Resource “Child” Resource Surplus Threshold may also be submitted with a Surplus Threshold Status of “Submitted” or “Calculate.”      
(a) The Type 1B Energy Maximum Quantity must be less than the submitted Surplus Threshold with a Surplus Threshold Status of “Submitted” for Type 1B/Type 2 Energy Specified Source Resource “Child” Resource.  If a Surplus Threshold Status of “Calculate” is submitted the Market Operator will calculate a Surplus Threshold using the merit order process described under Section 5.2.1. The calculated Surplus Threshold will be no less than the Type 1B Energy Maximum Quantity.
(b) The submitted Specified GHG Adder only applies up to the Type 1A Max ECOL, the Type 1B Energy Maximum Quantity, and Energy in excess of the Surplus Threshold up to the Type 1B/Type 2 Energy Specified Source Resource “Child” Resource Max ECOL.
For example, if the registered maximum capacity for a non-MSR Resource of the physical “Parent” Resource is 300 MW and a submitted Type 1B/Type 2 Energy Specified Source Resource “Child” Resource Surplus Threshold of 100 MW, one valid Offer may be:

· 100 MW Type 1A Energy Non-MSR Specified Source Resource “Child” Resource Max ECOL
· 80 MW Type 1B Energy Maximum Quantity 
· 200 MW Type 1B/ Type 2 Energy Specified Source Resource “Child” Resource Max ECOL

In this scenario, the 20 MW beyond the Type 1B Energy Maximum Quantity and up to the Type 1B/Type 2 Energy Specified Source Resource “Child” Resource Surplus Threshold would not have a Specified GHG Adder applied.  All other MW would have a Specified GHG adder applied if attributed to a GHG Pricing Zone.
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[bookmark: _Toc213771963]Specified Source Resource Deployment and Settlement
(1)	Each Specified Source Resource “Child” Resource will be considered separately for the purposes of dispatch and Flexibility Reserve Products clearing, and the physical “Parent” Resource will receive an aggregate Dispatch Target, Setpoint Target, and Flexibility Reserve Products clearing for the purposes of Energy and Flexibility Reserve Products deployment.
(2) Each Specified Source Resource “Parent” Resource committed by the Market Operator in the Day-Ahead Market is eligible to receive a Day-Ahead Market make whole payment under the same eligibility rules as any other Resource as described in the Markets+ Settlements Calculation Guide.  The costs of the “Child” Resources will be summed together and accounted for at the “Parent” Resource level.  Similarly, revenues associated with each of the “Child” Resources will be summed together and accounted for at the “Parent” Resource level. 
(3) Each Specified Source Resource “Parent” Resource committed by the Market Operator in any of the RUC processes is eligible to receive a RUC make whole payment under the same eligibility rules as any other Resource as described in the Markets+ Settlements Calculation Guide.  The costs of the “Child” Resources will be summed together and accounted for at the “Parent” Resource level.  Similarly, revenues associated with each of the “Child” Resources will be summed together and accounted for at the “Parent” Resource level.
(4) In the RTBM, each Specified Source Resource “Child” Resource is dispatched for Energy based on the submitted Energy Offer Curve, Specified GHG Adder, Ramp-Rate-Up and Ramp-Rate-Down of the Specified Source Resource “Parent” Resource and is cleared for Flexibility Reserve Products based Ramp-Rate-Up, and Ramp-Rate-Down of the Specified Source Resource “Parent” Resource.  The Market Operator sends the Market Participant of the “Parent” Specified Source Resource a single Dispatch Target and Setpoint Target and total amount of cleared Flexibility Reserve Products for operational purposes.  The Market Operator also sends the Market Participant of the “Parent” Resource the Dispatch Target for each “Child” Resource for settlement purposes. Each Specified Source Resource “Parent” Resource will be subject to charges associated with Uninstructed Resource Deviation that exceeds the Specified Source Resource “Parent” Resource High Operating Tolerance or Low Operating Tolerance and Flexibility Reserve Products deployment failure charges for each Specified Source Resource “Parent” Resource under the same eligibility rules as any other Resource, as described in the Markets+ Settlements Calculation Guide.
(5) The Market Participant is responsible for ensuring the Market Operator receives actual output of each Specified Source Resource “Parent” Resource via ICCP for use by the Market Operator as input into the RTBM solution.
(6) The Market Operator will calculate actual output of each Specified Source Resource “Child” Resource, based upon the Market Participant submitted actual output of the “Parent” Resource and the ratio of the Dispatch Targets of each “Child” Resources to the Dispatch Target of the “Parent” Resource for use in make whole payment calculations.  For example, if the 5-minute actual output or the “Parent” Resource is 100 MW and the Dispatch Target for the Type 1A Energy “Child” Resource was 40 MW and the Dispatch Target of the Type 1B/Type 2 Energy “Child” Resource was 50 MW, then the Type 1A Energy “Child” Resource actual output is 100 MW * 40/90 = 44.4 MW and the Type 1B/Type 2 Energy “Child” Resource actual output is 100 MW * 50/90 = 56.6 MW.
(7) The Meter Agent assigned to the physical “Parent” Resource must account for all physical “Parent” Resource Energy produced in its meter data submittal for the “Parent” Resource.  
[bookmark: _Toc213771964]Market Clearing 
In order to attribute Energy to a GHG Pricing Zone, the Market Operator utilizes a GHG constraint such that the total Energy attributed to a GHG Pricing Zone is greater than or equal to a GHG Pricing Zone GHG Load plus losses. The Energy Attribution to a GHG Pricing Zone is determined through a least cost optimization of Offers from Internal GHG Resources, Specified Source Resources, Import Interchange Transactions into a GHG Pricing Zone, and Unspecified Source Imports to meet the GHG Load plus losses within a GHG Pricing Zone. The market clearing engine considers both Resource Energy Offer Curves and GHG Adders to simultaneously optimize the combined Energy dispatch and Attributions, respectively, to a GHG Pricing Zone, where GHG Attribution for Internal GHG Resources and Specified Source Resources are subject to constraints applicable to the GHG participation model.  
[bookmark: _Toc193032731][bookmark: _Ref195096149][bookmark: _Ref212543168][bookmark: _Ref212560182][bookmark: _Ref212560224][bookmark: _Ref212560243][bookmark: _Ref212561454][bookmark: _Toc213771965]Merit Order Process for Specified Source Resources Offering Type 2 Energy
(1) In the Day-Ahead Market, the merit order process will be executed for each Operating Hour of the upcoming Operating Day. In RTBM, the merit order process will be executed as part of the Short-Term RUC every fifteen (15) minutes, or as system availability allows.
(2) If a Market Participant with a Specified Source Resource submits a Surplus Threshold Status of “Calculate” for Type 2 Energy in its Resource Offer, the Market Operator will identify the Type 2 Energy’s Surplus Threshold using a merit order process.
(3) The merit order process considers the Resource Offer (excluding the Specified GHG Adder) and economically stacks Energy available to serve a Market Participant’s load obligation until the available capacity is either exhausted or has met the load obligation. If the available capacity exceeds the Market Participant’s load obligation, then a Surplus Threshold exists. If the Market Participant has submitted a Surplus Threshold associated with its Resource Offer for Type 2 Energy, that Surplus Threshold is not modified during the merit order process but is accounted for in identifying any remaining surplus to be assigned to Resources that have capacity in excess of the Market Participant’s load obligation.  
(a) For an MCR Specified Source Resource, a Surplus Threshold for each configuration must be submitted. Otherwise, the amount of surplus available will be set equal to zero (0) for that configuration.
(b) The MCR Specified Source Resource Offer associated with the largest Max ECOL of the available configurations will be used in the merit order.
(c) A Market Participant’s load obligation for the Day-Ahead Market is equal to:
Market Participant Mid-Term Load Forecast – Purchases + Sales + WRAP Operations Program Hourly Holdback + MSR’s Minimum Charge Limit with a Commitment Status of Self.
(i)	Purchases are equal to internal contract purchases.  An Import Interchange Transaction not related to a WRAP Operations Program Hourly Holdback is included as a Resource in the merit order stack.
(ii)	Sales include internal contract sales. Self-Scheduled Export Interchange Transactions not related to WRAP Operations Program Hourly Holdback are also included.
(d) A Market Participant’s load obligation for the RTBM is equal to:
Market Participant Short-Term Load Forecast – Purchases + Sales + WRAP Operations Program Hourly Holdback + MSR’s Minimum Charge Limit with a Commitment Status of Self.
(i)	Purchases include internal contract purchases. An Import Interchange Transaction not related to a WRAP Operations Program Hourly Holdback is included as a Resource in the merit order stack. 
(ii)	Sales include internal contract sales.  Self-Scheduled Export Interchange Transaction not related to WRAP Operations Program Hourly Holdback are also included.
For example, using the Resource Energy Offer Curves described under Exhibit 5-4, the Market Operator creates a merit order stack, as shown in Exhibit 5-1. In this example, the Market Participant’s load obligation is 900 MW, and the total available capacity is 1,200 MW. The yellow highlighted row in Exhibit 5-1 identifies when the total cumulative capacity in the merit order stack is equal to the Market Participant’s load obligation. Because this example assumes that there are no Surplus Thresholds submitted, any capacity above the 900 MW load obligation is surplus capacity that is available to be attributed to a GHG Pricing Zone. Resource R3 is a 500 MW Resource with a surplus of 100 MW, therefore the Surplus Threshold for Resource R3 is equal to 400 MW.  Resource R4 is a 200 MW Resource with 200 MW of surplus, therefore the Surplus Threshold for Resource R4 is 0 MW. 	



[bookmark: _Toc213772417]Exhibit 5‑1: Merit Order Example with no Submitted Surplus Threshold
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Exhibit 5-2 shows an example of how Surplus Thresholds are calculated assuming that a Surplus Threshold is submitted for Resource R1 and R2, as indicated by the green highlighted rows.  Because there are now 125 MW of surplus accounted for through the submission of the two (2) Surplus Thresholds, the first 125 MW of surplus above the 900 MW load obligation is not assigned as surplus Energy, leaving a total of 175 MW of surplus to be assigned.  The 175 MW of surplus results in a Surplus Threshold for Resource R3 of 500 MW, because now 0 MW of surplus exists, and a Surplus Threshold of 25 MW, because the amount of surplus remaining on Resource R4 is now 175 MW. 	




[bookmark: _Toc213772418]Exhibit 5‑2: Merit Order Example with Submitted Surplus Threshold
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(4) In economically stacking the available Energy, the Market Operator creates a merit order stack of a Market Participant’s Resources using only the Energy Offer Curve without the Specified GHG Adder to meet the Market Participant’s load obligations. Any Energy remaining in the merit order stack that is less than or equal to the Type 2 Energy Maximum Quantity once the load obligation is met becomes surplus Type 2 Energy that is available to be attributed to a GHG Pricing Zone.  
(5) First, the Market Operator runs an initial optimization using the identified Type 2 Energy surplus determined in (4) above. The initial run determines if a Resource’s Type 2 Energy will be available for Attribution to a GHG Pricing Zone by determining if cleared or dispatched Energy is anticipated above its Surplus Threshold and Type 2 Energy is attributed to a GHG Pricing Zone.  Resources with anticipated Attribution of Type 2 Energy from Specified Source Resources from this run are made available for Type 2 Energy Attribution in the second run up to the amount of the anticipated Type 2 Energy Attribution in the first solve.  To the extent that the anticipated Attribution is greater than the Type 2 Energy Maximum Quantity, then the anticipated Attribution is set equal to the Type 2 Energy Maximum Quantity.   
(6) Second, the Market Operator makes a second optimization run using the first step’s limitation on surplus Type 2 Energy Attribution from the first run and excluding the Resource Surplus Threshold constraints on attributed Type 2 Energy to arrive at a final Energy dispatch to meet market-wide load and GHG Attribution to meet GHG Load.  This second run is required because, in the first run, the optimization could potentially dispatch uneconomic Energy (but for GHG needs) in order to meet the calculated Surplus Threshold to gain access to less expensive Energy that is available to be attributed to a GHG Pricing Zone. By setting the surplus using the GHG Load Attribution from the first run and allowing the surplus Energy to be attributed to a GHG Pricing Zone at any point within the dispatch (i.e., Attribution is not limited to Energy above a Surplus Threshold), the final dispatch solution will not have the uncompensated, uneconomic Energy described earlier in the paragraph.
[bookmark: _Toc213771966]Calculation of Marginal GHG Price
The Marginal GHG Price is the Shadow Price of a GHG Pricing Zone power balance constraint.  This power balance constraint acts in combination with global power balance constraint. The GHG Pricing Zone power balance constraint requires that the sum of the attributed MWs to a GHG Pricing Zone must be greater than or equal the associated GHG Load plus losses.  The Marginal GHG Price is calculated directly and is not a component of LMP.  The Shadow Price of a GHG Pricing Zone power balance constraint is equal to the increase in production cost, in $/MWh that is realized by increasing the GHG Load associated with a GHG Pricing Zone by 1 MW, thus causing an additional MW of Resource Attribution to a GHG Pricing Zone.

[bookmark: _Toc213771967]GHG Settlements
Credits for attributed MWs are calculated by multiplying the Marginal GHG Price for the associated GHG Pricing Zone by the attributed MWs on Internal GHG Resources, Specified Source Resources, Unspecified Source Imports, and Import Interchange Transactions that sink into a GHG Pricing Zone.  Load settlement charges for GHG Load Settlement Locations are calculated by multiplying the Marginal GHG Price for the associated GHG Pricing Zone by the GHG Load.  In order to achieve revenue neutral settlement within a GHG Pricing Zone, losses supplied by Energy attributed to a GHG Price Zone are accounted for by increasing the GHG Load within a GHG Pricing Zone pro-rata such that the total GHG Load is equal to the total Resource attributed MWs within a GHG Pricing Zone.  See the Markets+ Settlements Calculation Guide for additional details. 
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[bookmark: _Toc213771977]Tracking and Reporting
[bookmark: _Toc213771978]Emission Factors for registered Resource(s)
A Market Participant may submit to the Market Operator an emissions factor for its registered Resource(s). Otherwise, the Market Operator will use the emissions factor published by the EPA in the Emissions and Generation Resource Integrated Database (eGRID) or, if unavailable, the emissions factor published by the U.S. Energy Information Administration (EIA). In the event that neither the EPA nor the EIA have published an emissions factor for a Resource, the Market Operator will calculate an emissions factor based on the Resource fuel type. 
A Market Participant that elects to submit an emissions factor to the Market Operator will submit the emissions factor in the METra Portal. The Market Participant will update the METra Portal as necessary to reflect any changes in the Resource’s emissions factor. 
[bookmark: _Ref212561503][bookmark: _Toc213771979] GHG Resource Mapping and Allocation
(1) Each Market Participant’s owned Resources will be populated in the METra Portal for selection by Reporting Entities in accordance with the Market Operator’s commercial model and registration process.  Prior to the start of the Day-Ahead Market, and using the METra Portal, a Reporting Entity will identify owned and contracted Resources, including partially-owned Resources, to be mapped to the Reporting Entity. 
(a) [bookmark: _Hlk170391319]If a Reporting Entity has not mapped all of its owned Resources, the Market Operator will map the owned Resource(s) to the applicable Reporting Entity. 
(b) With respect to contracted-for Resources, the following apply:
1. The selling Market Participant will input contracts to the METra Portal
2. The relevant counterparty must provide confirmation of the contract in the METra portal prior to the start of the Day-Ahead Market. 
(c) Market Participants with Markets+ registered Resources will have access to the METra Portal to input and confirm contracts and designate the respectively owned Resources. 
(d) The Reporting Entity’s Resource Mapping will continue unless or until the Market Participant changes any Resource designation(s). If the Market Participant changes its designation(s) after a Day-Ahead Market run, those changes will apply to any subsequent Day-Ahead market runs.  
(2) The Market Operator will automatically map a Non-Reporting Entity’s owned Resource(s) to that Non-Reporting Entity excluding any Resources that have been mapped to a Reporting Entity.
(3) If the Market Operator identifies an instance where more than one (1) Reporting Entity claims the same Energy for the Resource Mapping process, the Market Operator will notify the affected Reporting Entities as soon as practicable, and the Resource Mapping will remain unchanged until the Market Operator is notified by the Reporting Entities that the competing claims have been resolved. Once the Market Operator is notified of a resolution between the parties, the Market Operator may revise previous Reporting Entity GHG Reports, to the extent feasible, to reflect the resolution between the Reporting Entities. 
[bookmark: _Ref212561615][bookmark: _Toc213771980]GHG Pricing Zone Allocations
(1) Type 1A Energy or Type 1B Energy attributed to a GHG Pricing Zone will be Allocated to the Reporting Entity to which the Energy is contracted.
(2) Type 2 Energy attributed to a GHG Pricing Zone will be Allocated to Reporting Entities in GHG Pricing Zones with any positive difference between the load and generation in their Resource Portfolio on a pro-rata basis to each of those Reporting Entities based on that positive difference. 
[bookmark: _Ref212561785][bookmark: _Toc213771981]Treatment of Import and Export Interchange Transactions
For purposes of determining Reporting Entity Resource Portfolios, the Market Operator will incorporate Import Interchange Transactions and Export Interchange Transactions as follows:
(1) Import Interchange Transactions – Import volumes will be added to the Reporting Entity’s Resource Portfolio as generation. 
(a) For Import Interchange Transactions the Market Participant may provide the associated emissions factor to the Market Operator through the METra Portal. If the Reporting Entity does not provide an emissions factor or is a Non-Reporting Entity, the Market Operator will apply a predefined default emission rate.
(2) Export Interchange Transactions – Export volumes will be deducted from the Reporting Entity’s Resource Portfolio on the Resource side. 
(a) For source-specific Export Interchange Transactions, the export volumes and associated emissions factor of the exporting Resource(s) will be deducted from the Resource Portfolio as identified by the Reporting Entity. 
(b) For Export Interchange Transactions where the source is undefined or for Non-Reporting Entities, from the Resource in the Resource Portfolio, the Market Operator will deduct a weighted share from each Resource or a designated subset of Resources in the entity’s Resource Portfolio, along with the associated emissions. Reporting Entities will have the right to choose Resources that need to remain fully in the Resource Portfolio and not be deducted from for purposes such as existing legacy agreements.
[bookmark: _Toc213771982]Attestation
(i) 	This section applies only where a state regulatory body requires a Reporting Entity to identify its Resource Mapping in Section 5.5.2 and/or to confirm its Excess Energy methodology in Section 5.5.4 to the state regulatory body. 
(ii) 	Through the annual execution of an attestation submitted to the Market Operator, and not later than December 15th preceding the relevant calendar year, the Reporting Entity must represent that the following are true: 
1. The Reporting Entity has notified the state regulatory body of its Excess Energy methodology, and the state regulatory body does not object to the Reporting Entity’s methodology;  
1. Reporting Entity has notified the state regulatory body of Resources mapped to the Reporting Entity, and the state regulatory body does not object to the Reporting Entity’s Resource Mapping; and 
1. The Reporting Entity will, as may be necessary and required, notify the state regulatory body of changes in the Resources mapped to the Reporting Entity, or in changes to its Excess Energy methodology. 
(iii) 	If the state regulatory body notifies the Market Operator of a dispute regarding the Reporting Entity’s Resource Mapping, the Reporting Entity will, for the duration of the dispute, default to the Resource Mapping that aligns with the state regulatory body’s preference. During period of dispute, the Market Operator will adhere to Resource Mapping as specified above. Once the state regulatory body and the Reporting Entity inform the Market Operator of a resolution, the Market Operator will retroactively apply the agreed-upon Resource Mapping, to the extent practicable. 
(iv)	If the state regulatory body notifies the Market Operator that it disputes the Reporting Entity’s Resource Excess Energy methodology, the Market Operator may default to the average emissions of the Resource stack while the dispute is pending. Once the state regulatory body and the Reporting Entity notify the Market Operator that a resolution has been reached, the Market Operator will retroactively apply the Resource Excess Energy methodology, to the extent feasible. 
[bookmark: _Toc213771983]Null Power
Prior to the start of the Day-Ahead Market, a Reporting Entity may designate Null Power associated with its Resource(s). If a Reporting Entity designates Null Power prior to the start of the Day-Ahead Market, the Market Operator may subsequently adjust the amount of Null Power at the direction of the Reporting Entity as necessary to align with actual output. Alternatively, a Reporting Entity may designate or adjust a volume of Null Power through the METra Portal by making such designation or adjustment not more than ninety (90) Calendar Days after the relevant Operating Day. 
[bookmark: _Hlt212562167][bookmark: _Hlt212562423][bookmark: _Ref212561548][bookmark: _Toc213771984]GHG Residual Energy 
(1) A Reporting Entity will communicate to the Market Operator its methodology for determining how Excess Energy is allocated to Residual Energy. A Reporting Entity must notify the Market Operator, via the METra Portal, of its excess methodology by December 15th preceding the relevant calendar year. A Market Participant may not elect to change its methodology under this provision more than once every three (3) years. 
(2) The Market Operator may allow for exceptions to the above-recited rule should any change in state rule, regulation, or law necessitate a change in methodology. 
(3) The methodologies available for selection by the Reporting Entity are: 
(a) Average Resource Portfolio. A Load Responsible Entity’s Excess Energy will contribute to the Residual Energy calculation using the weighted average production of the Load Responsible Entity’s mapped Resources and Import Interchange Transactions during the relevant market interval. The emissions factor applied to Import Interchange Transactions is described in Section 5.5.2.2(1)(a). Export Interchange Transactions and associated emissions will be removed from the calculation as described in Section 5.5.2.2(2) (a) and (b). The emissions contributed to Residual Energy will be calculated using the weighted average production and emissions factor of each Resource and Import Interchange Transaction. 
(b) Economic Resource Stack.  The Market Operator constructs an hourly Resource stack based on the economic order of each offer segment of the Resources in the Reporting Entity’s Resource Portfolio from lowest cost to highest cost of the Reporting Entity’s Real Time Balancing Market Energy Offers (inclusive of the GHG Adder for the portion of any Resource Attributed to a GHG Pricing Zone) up to the hourly average of the Resource actual output in the RTBM. With respect to a Resource which submits a Commitment Status of Self or Reliability Must Run (RMR), the RTBM Offer Curve up to the Resource’s Min ECOL will be considered the lowest cost supply for purposes of this economic order process and will be added to the merit order stack first. For partially contracted Resources to a Reporting Entity, inclusive of partial contracts on Resources allocated to a GHG Pricing Zone,  the average of the RTBM Energy Offer Curve will be used to place the Resource in the appropriate position of the Resource stack. In the event the Reporting Entity’s load value falls on a Resource stack that includes non-unique Energy Offer Curve segments, the Market Operator will evenly split the Excess Energy MWs between the equivalent Resources where the emissions factors of the equivalent Resources will be used in combination with the split Excess Energy MWs to contribute to the Residual Energy.
In RTBM, all Import Interchange Transactions will be treated as Self-Scheduled Import Interchange Transactions. Accordingly, for purposes of the economic resource stack, these Import Interchange Transactions will be placed first in the stack. Source-specific Export Interchange Transaction MW volumes and associated emissions will be removed from the stack, and undefined Export Interchange Transaction MW volumes will be removed pro-rata across the Reporting Entity’s Resource Portfolio as described in Section 5.5.2.2(2) (a) and (b).
The following example illustrates how the Market Operator will associate emissions with any Excess Energy MWs from a Reporting Entity based on the economic Resource stack. Exhibit 5-1 provides a summary of the raw data inputs needed to perform the economic Resource stack.  For this example, assuming one-hour snapshot granularity, there are four (4) Resources mapped to the Reporting Entity. The Commitment Status, Energy Offer Curve, and Resource output data are obtained after each RTBM solution. The economic Resource stack is performed for each Operating Hour of the Operating Day.
Exhibit 5-1
Economic Resource Stack Input Data
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Description automatically generated]
[bookmark: _Hlt212561974]Using the input data shown in Exhibit 5-1, the Market Operator creates the economic Resource stack for the Reporting Entity.  Each Resource energy offer segment is sorted from lowest cost to highest cost.  Consistent with the rules described under Section 5.5.4(3)(b) the cost of the minimum capacity segment of the Resource with a Commit Status of “Self” is considered the lowest value.  The total output of all resources for this Reporting Entity is 1,200 MW. The Reporting Entity load is 800 MW, therefore in this example, the Excess Energy contributed to the Residual Energy is 400 MW for the Reporting Entity. 



Exhibit 5-2
Economic Resource Stack
[image: ]
Each Resource’s energy offer segment is sorted from lowest cost to highest cost. Consistent with the rules described under Section 5.5.4(3)(b) the cost of the minimum capacity segment of the Resource with a Commit Status of “Self” is considered the lowest value. 


Exhibit 5-3
Association of Emission Factors for Residual Energy
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Description automatically generated]
In this example, the Reporting Entity has selected the Economic Resource Stack, indicating that any Excess Energy megawatts (MWs) will contribute to the Residual Energy using the emissions factors associated with the resources positioned above the Reporting Entity's load value. Here, the 800 MW load value corresponds to Row 8, Resource 2.
A key consideration in this example is that the costs of Row 8 and Row 9 are equivalent. To determine the appropriate emissions factor for the Excess Energy, the Market Operator will calculate the difference, starting at the load value and ending at the next segmented Resource in the stack above the equivalent values. The MW value calculated will then be split equally the equivalent Resources. The Excess Energy segment begins at Row 8 with 800 MW from Resource 2 and extends to Row 10 at Resource 3 with 1,000 MW resulting in a range of 200 MW. By dividing the 200 MW range between Resource 2 and Resource 3, we effectively assign 100 MW from Resource 2 at an emissions factor of 0.7, and 100 MW from Resource 3 at an emissions factor of 0.9 toward contribution to the Residual Energy.
The final column of Exhibit 5-3 details the MW range and corresponding emissions factors used to calculate the Residual Energy. This example demonstrates how the emissions factor for Excess Energy is determined when the load value aligns with Resources of equivalent costs. If the Resource stack does not consist of equivalent costs, the contribution of Excess Energy MWs to Residual Energy will be based on the emissions factors associated with their respective positions in the stack.
(c) Manual Stack. The Reporting Entity will provide the Market Operator with an order in which to stack the Resources in its Resource Portfolio at the time of the election of the excess methodology. If a Reporting Entity adds a new Resource to its portfolio, whether owned or contracted it must communicate where the Resource should be placed in the stack order. With respect to a Resource which submits a Commitment Status of Self or Reliability Must Run (RMR), the Resource’s Min ECOL will be considered the lowest cost supply for purposes of the manual stack and will be added to the manual order stack first. Any Excess Energy MWs will be contributed to the Residual Energy at the emissions factors associated with the Resources in positions on the stack after the load value for the Reporting Entity has been reached. In RTBM, all Import Interchange Transactions will be treated as Self-Scheduled Import Interchange Transactions. Accordingly, for purposes of the manual resource stack, these Import Interchange Transactions will be placed first in the stack. Source-specific Export Interchange Transaction MW volumes and associated emissions will be removed from the stack, and undefined Export Interchange Transaction MW volumes will be removed by weighted share across the Reporting Entity’s Resource Portfolio as described in Section 5.5.2.2(2) (a) and (b).
(d) Other Methodology Mandated by a State Regulatory Body. If a state regulatory body mandates that another methodology be used by a Reporting Entity, then the Reporting Entity will submit such methodology to the Market Operator.  The Market Operator will use the submitted methodology to determine how Excess Energy is allocated to the Residual Energy calculation for the Reporting Entity.  
(4) [bookmark: _Hlt212562162]The Market Operator will reflect the Reporting Entity’s Excess Energy in the Residual Energy calculation. For Reporting Entities who do not elect a methodology, Excess Energy will be contributed to the Residual Energy calculation at the average Resource Portfolio emissions factor as outlined in Section 5.5.4 (3) (a).
(5) A Non-Reporting Entity’s methodology for determining how Excess Energy is allocated to the Residual Energy calculation will automatically default to the “Average Resource Portfolio” methodology set forth in Section 5.5.4(3)(a). 
(6) For purposes of establishing GHG Tracking and Reporting regions and sub-regions, individual states, and/or GHG Zones, a future process will be commenced within the MGHGTF to determine the appropriate regions, sub-regions, states, and/or GHG Zones prior to Markets+ go-live. Regions, sub-regions which may be based on an analysis of transmission constraints, individual states, or GHG Zones that will be aggregated for reporting purposes may be proposed by Market Participants or Market Stakeholders through communications with Market Participants and the Market Operator. Each region, sub-region, individual state, or GHG Zone must have at least three (3) Market Participants for the aggregated data to be published with the Public GHG Report. All Market Participants will have an opportunity to provide input with respect to any proposed regions, sub-regions, states, and/or GHG Zones. The MGHGTF will review regions and subregions on an annual basis.
(7) [bookmark: _Hlt212562396][bookmark: _Hlt212562453]The Excess Energy methodology information described in Section 5.5.4 will be used for the Residual Energy amounts in Section 5.5.6.
[bookmark: _Toc213771985]Market Storage Resources (MSRs)
(1) The Market Operator will map MSRs to the Reporting Entities which designated the ESRs as owned or contracted in the Resource Mapping process.
(2) With respect to mapped MSRs, the Market Operator will add the MSR’s MWs to the Reporting Entity’s load value during withdraw intervals. During discharging intervals, the Market Operator will deduct the MSR’s MWs from the Reporting Entity’s load value. 
(3) For MSRs that are not mapped to Reporting Entities, the Market Operator will report aggregated withdraw MWs and aggregated discharging MWs per interval in the Public GHG Report, as outlined in outlined in Section 5.5.6. 
[bookmark: _Ref212538214][bookmark: _Toc213771986]Reporting Entity GHG Report and Public GHG Report
(1) On the 7th Calendar Day of each month, the Market Operator will post a Reporting Entity GHG Report on the METra Portal which contains data and information specific to a Reporting Entity’s Resource Portfolio for each Operating Hour, and which is only accessible by that Reporting Entity. The Market Operator will work with each Reporting Entity to accommodate any specific reporting needs. The Reporting Entity GHG Report will have an iterative rerun on a quarterly and annual basis to capture any changes to the data. Data in the report will include, but not be limited to: 
(a) The production MW of each registered Resource of the Reporting Entity;
(b) The associated emissions factor of each registered Resource of the Reporting Entity; 
(c) The production GHG emissions of each registered Resource of the Reporting Entity;
(d) The Allocated MW of each Resource to the Reporting Entity;
(e) The Allocated GHG emissions of each Resource of the Reporting Entity;
(f) The MW volume of each Resource contracted from and contracted to 
the Reporting Entity;
(g) The respective Reporting Entity counterparty for each contracted Resource of the Reporting Entity;
(h) The attributed MW and GHG emissions of each Resource of the Reporting Entity;
(i) A production-weighted average emissions factor of all Resources within the Reporting Entity’s Resource Portfolio;
(j) The Excess Energy methodology of the Reporting Entity;
(k) The Excess Energy of each Resource of the Reporting Entity;
(l) The Null Power volumes and emissions of each Resource of the Reporting Entity;
(m) Load of the Reporting Entity. 
(2) In addition, the Market Operator will post a monthly, quarterly, and annual Public GHG Report with information containing aggregate data elements on the METra Portal for the Markets+ Footprint and any established regions, sub-regions, individual states, or GHG Zones as determined under Section 5.5.4.
(a) The Residual Energy data:
i. The volume and emissions in total and by fuel type of Residual Energy;
ii. The volume and emissions in total and by fuel type of Excess Energy;
iii. Null Power;
iv. The hourly volumes of Null Power without underlying fuel type in the monthly Public GHG Report;
v. The quarterly aggregated volumes of Null Power by fuel type in a quarterly and annual Public GHG Report;
vi. The volume and emissions in total and by fuel type of Energy not Mapped to a Reporting or Non-Reporting Entity.

(b) The sum of the production volume and emissions by fuel type: 
i. The weighted average production emissions by fuel type;
ii. The sum of the load volume;
iii. The sum of the Allocated volume and emissions by fuel type;
iv. The sum of the Allocated Null Power volume;
v. The sum of the volume of Energy from Reporting Entities where the output of the Resources in the Reporting Entity’s Resource Portfolio is less than the Reporting Entity’s load;
vi. The sum of the volume of Energy from Reporting Entities where the output of the Resources in the Reporting Entity’s Resource Portfolio is greater than the Reporting Entity’s load;
vii. The Marginal GHG Shadow Price in the Day-Ahead Market and in the Real-Time Balancing Market; 
viii. The maximum GHG Adder of dispatched Resources.
(3) The granularity of the above-described data will be hourly, monthly, quarterly, and annually, as technically feasible, and unless otherwise specified in the list above.
(4) Each Reporting Entity GHG Report is provided for informational purposes and may be used by any Reporting Entity at its discretion.  
(5) Annual Reporting Entity GHG Reports will be published by April 1 of each calendar year for the prior calendar year. 
(6) The METra Portal will be accessible to all Reporting Entities, as well as to Non-Reporting Entities necessary to confirm contracted-for Resources pursuant to 5.5.2(b). Data or information that is Confidential Information, or which contains proprietary or sensitive information, will be accessible on the METra Portal only by the applicable Reporting Entity or, as applicable, to a Non-Reporting Entity which must confirm contracted-for Resources pursuant to 5.5.2(b). 
(7) An Authorized Requestor may request Confidential Information from the Market Operator about Market Participants which are not subject to the Authorized Requestor’s jurisdiction in accordance with Attachment A of the Markets+ Tariff. 
5.8.2 [bookmark: _Toc212633457][bookmark: _Toc212634138][bookmark: _Toc213746522][bookmark: _Toc213771987]
[bookmark: _Toc213771988]Public GHG Report Disclaimers
[bookmark: _Hlk177626408]A Public GHG Report is for informational purposes only and does not constitute or convey to a Market Participant any claim to any non-power attributes (including fuel type and associated emissions rate) for energy designated as Null Power. 
(a)  If a Public GHG Report is used as the basis for a claim to any non-power attributes for Energy designated as Null Power, it could jeopardize the ability of the owner of the associated Renewable Energy Credits (RECs) or other non-power attributes to use its RECs or other non-power attributes for voluntary or compliance program purposes. Each Reporting Entity is responsible for ensuring that participation in these tracking and reporting protocols is compatible with any and all related compliance obligations the Reporting Entity may have. The Market Operator does not have a compliance or monitoring obligation associated with this disclaimer. Each state within the Markets+ Footprint may have different regulations and definitions that apply to the terms used in this disclaimer. 
(b) Including Null Power at the emissions rate associated with the underlying Resources for Residual Energy may understate emissions for purposes of calculating an emissions rate that is consistent with the claims to RECs and on non-power attributes. 
(c) Excluding Null Power from the calculation of an emissions factor for Residual Energy for purposes of determining total emissions associated with serving load under accounting systems that are not based on claims to RECs or nonpower attributes may overstate emissions relative to actual emissions of generating Resources in that hour. 








[bookmark: _Toc152335925][bookmark: _Ref193980998][bookmark: _Toc213771989]Congestion Rent Eligibility Procedures
The Market Operator collects Congestion Rent in the Day-Ahead Market that represents the increased costs to serve load resulting from transmission constraints within the modeled Markets+ Footprint.  Congestion Rent Eligible Transmission Service Reservation (CRETSR) Holders may receive a portion of Congestion Rent subject to the following verification procedures. 
Prior to the verification process, the Market Operator will build the Network and Commercial Models as described in the Markets+ Settlements Calculation Guide. The Market Operator will work with each MTSP or Markets+ Transmission Contributor to map all potential source/Point-of-Receipt combinations and sink/Point-of-Delivery combinations associated with transmission service on the MTSP’s transmission system to a Pnode or an APnode within the Commercial Model. For Network Integrated Transmission Service, the Market Operator will work with MTSPs to map all applicable Designated Network Resources and Network Loads to a Pnode or an APnode within the Commercial Model. These mappings will enable the Market Operator to translate each CRETSR to appropriate source and sink settlement locations for purposes of Congestion Rent allocation.
[bookmark: _Toc212633460][bookmark: _Toc212634141][bookmark: _Toc213746525][bookmark: _Toc213771990][bookmark: _Toc152335926][bookmark: _Toc213771991][bookmark: _Ref214885522]Congestion Rent Eligible Transmission Service Reservation Verification Process
The Market Operator, in collaboration with MTSPs and CRETSR Holders within the Markets+ Footprint, will retrieve and verify each CRETSR Holder’s Congestion Rent Eligible Transmission Service Reservations from the applicable transmission service provider's Open Access Same-time Information System (OASIS), including relevant DNRs and Network Loads associated with Network Integration Transmission Service (NITS). If the transmission reservation is unavailable on OASIS, refer to Section 6.1.1.3.
[bookmark: _Ref212619457][bookmark: _Toc213771992]Transmission Service Reservation Information
1 [bookmark: _Toc208563241][bookmark: _Toc212633463][bookmark: _Toc212634144][bookmark: _Toc213746528][bookmark: _Toc213771993][bookmark: _Toc208563242][bookmark: _Toc212633464][bookmark: _Toc212634145][bookmark: _Toc213746529][bookmark: _Toc213771994][bookmark: _Toc212633465][bookmark: _Toc212634146][bookmark: _Toc213746530][bookmark: _Toc213771995]
1.1 [bookmark: _Toc212633466][bookmark: _Toc212634147][bookmark: _Toc213746531][bookmark: _Toc213771996]
For transmission service reservation holders to be eligible to obtain Congestion Rent allocations, the Market Operator must first verify existing transmission service information.
[bookmark: _Toc212633467][bookmark: _Toc212634148][bookmark: _Toc213746532][bookmark: _Toc213771997][bookmark: _Ref212563727][bookmark: _Toc213771998]Firm or Conditional Firm Point-To-Point Transmission Service Reservation Information
MTSPs and Markets+ Transmission Contributors will make available on OASIS, if available, each Market Participant’s Firm or Conditional Firm Point-To-Point Transmission Service reservation information for service increments that are monthly, yearly, or longer, and span the full upcoming calendar month including:
(1) MW Grant;
(2) Customer (Markets+ Transmission User);
(3) TP (applicable Transmission Service Provider);
(4) Increment;
(5) Start Time;
(6) Stop Time;
(7) Class;
(8) Type; 
(9) Source; 
(10) Sink;
(11) POR;
(12) POD;
(13) Status.
[bookmark: _Ref212563744][bookmark: _Ref212619664][bookmark: _Toc213771999]Network Integration Transmission Service Reservation Information
In order for the Market Operator to obtain the total MW capacity of NITS rights and the associated resources, the MMTSPs will make available on OASIS, each Market Participant’s firm NITS reservation information for service increments that are monthly, yearly, or longer, and span the full upcoming calendar month.  This information should include the respective network Resource name, start and stop time, associated network load location, and MW capacity per Resource. Each Resource and Network Load must be associated with a Settlement Location in the Commercial Model as described in Section 4.5.2 and Section 9.
[bookmark: _Ref212563615][bookmark: _Toc213772000]Legacy Transmission Service Reservation Information
If an MTSP or Markets+ Transmission Contributor is unable to provide information such as that related to Legacy Transmission Service on OASIS, the MTSP or Markets+ Transmission Contributor will notify the Market Operator via SPP’s Request Management System (RMS) and the Markets+ Transmission User, and the Market Operator will coordinate the exchange of Legacy Transmission Service information consistent with the information requirements described in Sections 6.1.1.1 and/or 6.1.1.2. 
[bookmark: _Toc213772001]Special Eligibility Rules for Resales, Redirects, Opt-Ins, and Opt-Outs
1. A resale of a CRETSR to a different transmission customer that does not span the entire duration of the full upcoming calendar month, or that is arranged after the verification process begins, will not be considered in the Congestion Rent allocation process. The Congestion Rent associated with the CRETSR will be allocated to the CRETSR Holder who previously held the rights for the entire month.
1. A redirect of a CRETSR to a different Point-of-Receipt (POR) or Point-of-Delivery (POD) that does not span the entire duration of the full upcoming calendar month or that is made after the verification process begins, will not be considered in the Congestion Rent allocation process. The Congestion Rent associated with the CRETSR will be allocated based on the last valid POR and POD that spanned the entire month for that CRETSR Holder.
1. Any identified Markets+ Transmission Capacity Opt-Outs as described in Section 8.2.3 will not be eligible for use in the Congestion Rent process.
1. Any identified Markets+ Transmission Capacity Opt-Ins as described in Section 8.2.2 will be eligible for use in the Congestion Rent process subject to the verification process described under Section 6.2.
[bookmark: _Ref212563866][bookmark: _Ref212619762][bookmark: _Ref212619817][bookmark: _Toc213772002]Verification Process 
The Market Operator will obtain the transmission service reservation information as specified in Sections 6.1.1 fifteen (15) days prior to the start of the upcoming calendar month.  The Market Operator will obtain transmission data including Markets+ Transmission Capacity Opt-In and Markets+ Transmission Capacity Opt-Out as defined in Section 8 and information regarding Coordinated Interchange Scheduling Limits as described in Section 6.3. If a Markets+ Transmission Capacity Opt-Out is received for a portion of a transmission asset, the Market Operator will automatically adjust the ownership percentages specified in Section 9.4(9), ensuring that any Excess Congestion Rent is distributed among the remaining shares. For derates or other circumstances that temporarily affect the ownership percent share specified in Section 9.49), the associated MTSPs can submit as needed an updated ownership percent share value consistent with the settlements timeline as described in Section 4.5.13. MTSPs will provide the Market Operator an estimate of the load MW billing determinant for the upcoming month for each Network Customer for use in the Network Service Distribution Cap. Once acquired, the Market Operator will implement the following steps to verify that the information provided constitutes a valid CRETSR.
(a) Provide such information to each identified MTSP, Markets+ Transmission Contributor, and CRETSR Holder for verification/correction within four Business Days;
(b) Unless the MTSP, Markets+ Transmission Contributor, or CRETSR Holder communicates a potential error during the verification period within four Business Days following receipt of the information specified in (a) above, the Market Operator will deem the transmission service reservation information provided to be a valid CRETSR. 
(c) If a MTSP, Markets+ Transmission Contributor, or CRETSR Holder identifies a potential error with the transmission service reservation information, the respective MTSP, Markets+ Transmission Contributor, or CRETSR Holder will contact the Market Operator via RMS. Before the calendar month begins, the Market Operator will communicate its determination of the validity of the transmission service reservation to the MTSP, Markets+ Transmission Contributor, and CRETSR Holder, including the correction of any error(s). 
(d) Errors identified after the four (4) Business Day verification period must follow the Markets+ settlements dispute process as described in Attachment A to the Markets+ Tariff.
(e) Prior to the start of the operating month, the Market Operator will post the transmission service reservation information deemed eligible for Congestion Rent. 
See Exhibit 6-1 for an overall summary of the eligible CRETSR verification process. 


[bookmark: _Toc213772419]Exhibit 6‑1: CRETSR Verification Process Timeline




[bookmark: _Toc152335927][bookmark: _Toc213772003]Point-to-Point Reservation MW
For Firm or Conditional Firm Point-to-Point Transmission Service CRETSR Holders, the CRETSR MW value used for Congestion Rent allocation purposes, as further described in the Markets+ Settlements Calculation Guide, is equal to the Point-to-Point Service Distribution Cap for each Firm or Conditional Firm CRETSR.  
[bookmark: _Toc152335928][bookmark: _Ref212619728][bookmark: _Ref212619871][bookmark: _Toc213772004]Network Integration Transmission Service Reservation MW
For NITS CRETSR Holders, the total CRETSR MW value used for Congestion Rent allocation purposes, as further described in the Markets+ Settlements Calculation Guide, from each Designated Network Resource (DNR) to Network Load is calculated by the Market Operator using the following procedure:
(1) The DNR MW capacity and associated source Settlement Location will be obtained during the verification period. NITS for DNRs that are located outside of the MTSP's system that are serving Network Load inside of the MTSP’s system, the source Settlement Location will be based on the modeled injection point for delivering energy to the MTSP's or Markets+ Transmission Contributor's system.
(2) Based on the information obtained in subsection 6.1.1.2, and for each hour of the Operating Day, the Market Operator will systematically select each NITS CRETSR Holder's source to sink paths from its DNRs to its Network Loads as follows:
(a) The Market Operator will create a merit order stack by sorting the supply available from the NITS CRETSR Holder's DNRs from lowest cost supply to highest cost supply as specified in the Resource Offer or an Import Interchange Transaction offer that’s backed by an external DNR where:
(i) The total supply included in the merit order stack from each DNR will not exceed the designated capacity of the DNR. 
(ii) Supply up to the Min ECOL, or in the case of an MSR, the Minimum Discharge Limit, from a DNR with a Day Ahead Commitment Status of Self, Reliability Must Run (RMR), or a Self-supplied Import Interchange Transaction that’s backed by an external DNR will be considered the lowest cost supply for purposes of this merit order process and will be added to the merit order stack first. 
i. If the sum of the Min ECOL, or in the case of an MSR, the Minimum Discharge Limit, of self-committed and RMR Resources is greater than the CRETSR Holder's Network Service Distribution Cap, the Market Operator will pro-rate the MWs to be selected on a pro-rata basis. (e.g. 100 MW load, DNR1 = 50 MW self-committed; DNR2 = 150 MW self-committed; then 25 MW would be selected from DNR1 and 75 MW would be selected from DNR2).
(iii) The Market Operator will next add supply from the NITS CRETSR Holder's DNRs in Market commitment status including economic Import Interchange Transactions, and any economic portions of the self-committed or RMR DNRs up to the Max ECOL, or in the case of an MSR, the Maximum Discharge Limit, made available in the Day Ahead Market from lowest cost to highest cost based on the incremental cost, in $/MWh, of each segment of the Energy Offer Curves, or Mitigated Energy Offer Curves as applicable, in the Day-Ahead Market. 
(b) Any DNR, or portion thereof, that is not available in the Day-Ahead Market will be considered the highest cost for purposes of the merit order process and will be added to the merit order stack after all available supply from the NITS CRETSR Holder's DNRs has been included as described in subsection (a) above. To the extent there are multiple DNRs not available in the Day-Ahead Market, the supply from those applicable Resources will be added to the stack on a pro-rata basis. The portion of the DNR that is not available will be determined by the difference in the DNRs Day-Ahead Market Max  ECOL, or in the case of an MSR, the Maximum Discharge Limit, and the registered DNR maximum capacity, or in the case of an MSR, the registration discharge maximum .  
(c) Starting with the lowest cost supply in the merit order stack created in Section 6.2.2(2)(a), the Market Operator will select the NITS CRETSR Holder's DNRs from the merit order stack until the total MW capacity selected is equal to the NITS CRETSR Holder's Network Service Distribution Cap. In the event multiple DNRs with the same incremental cost are needed to meet the Network Service Distribution Cap, the Market Operator will pro-rate the associated incremental MWs on those DNRs to meet the Network Service Distribution Cap. Such selected DNR PORs to the applicable POD associated with the Network Load will be used for Congestion Rent allocation purposes as described in the Markets+ Settlements Calculation Guide.
i. The Network Load values used in the initial calculation of the Network Service Distribution Cap and used in the initial settlements must be submitted to the Market Operator by each respective MTSP as described in the verification process in Section 6.2 above. Once the actual billing values used for the NITS billing are determined, the MTSP must resubmit the Network Load value consistent with the settlements timeline as described in Section 4.5.13.
The following example illustrates how the Market Operator will select DNRs to Network Loads for a single Market Participant.  Exhibit 6-2 provides a summary of the raw data inputs needed to perform the merit order stack analysis.  For this example, assume one-hour snapshot granularity, there are 4 DNRs and 2 Network Loads associated with CRETSR Holder MP1. This DNR data was obtained through OASIS and verified as described under Section 6.2.  The DNRs total 1,200 MW and the 2 Network Loads total 750 MW. Therefore, MP1’s Network Service Distribution Cap is equal to 750 MW which will be a fixed value through the full operating month.  The Commitment Status and Energy Offer Curve data are obtained each day at the close of the Day-Ahead Market. The merit order stack is calculated for each hour of the Operating Day.
[bookmark: _Toc213772420]
Exhibit 6‑2:  DNR and Network Load Input Assumptions.
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Using the input data shown in Exhibit 6-2, the Market Operator creates the merit order stack shown in Exhibit 6-3.  Each DNR capacity segment is sorted from lowest cost to highest cost.  Consistent with the rules described under Section 6.2.2(2)(a), the cost of the minimum capacity segment of the DNR with a Commit Status of “Self” is considered the lowest value, and the DNR with a Commit Status of “Outage” is considered once all other DNR segments have been selected.  Under the Cumulative MW column, the 750 MW is highlighted as that is MP1’s Network Service Distribution Cap, and thus, no DNR segments above the 750 MW are considered when assigning DNRs to Network Load.


[bookmark: _Hlk160538807][bookmark: _Toc213772421]Exhibit 6‑3:  DNR Merit Order Stack.
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Once the Network Service Distribution Cap has been reached, a new table is created to determine the total amount of MWs selected from each DNR in the stack at or below the cumulative 750 MW.  Exhibit 6-4 shows the final DNR selections.






[bookmark: _Toc213772422]Exhibit 6‑4:  Final DNR Selection from Merit Order Stack.
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Once the DNR selections have been made, the final step is to map each DNR to each Network Load.  The mapping is straightforward if there is only one Network Load.  Exhibit 6-5 shows the final mapping results assuming there are two Network Loads.  For more than one Network Load, each DNR MW is mapped back to each Network Load on a pro-rata basis.  Each mapping then represents an MP1 CRETSR for use in settlements.



[bookmark: _Toc213772423]Exhibit 6‑5:  Final DNR Mapping to Network Loads
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[bookmark: _Toc152335929][bookmark: _Ref212619489][bookmark: _Toc213772005]Coordinated Interchange Scheduling Limits 
Each Participating Balancing Authority Area (BAA) must have at least one Market Transfer Interface between each of its adjacent Participating Balancing Authority Area(s). Each Balancing Authority may submit a Coordinated Interchange Scheduling Limit for each Market Transfer Interface to which market optimized interchange will be allocated among the Participating BAAs. For each Market Opt-In Transfer interface, each BA may also submit limits, but the available transmission capacity of the tags will be an automatic limiter.   Each BA may also define one or more BAA Scheduling Constraints that cannot be otherwise modeled as a normal flow-based constraint.  Each BAA must submit Coordinated Interchange Scheduling Limits for each of its BAA Scheduling Constraints. If a constraint with a Coordinated Interchange Scheduling Limit becomes binding in the Day-Ahead Market solution with a non-zero shadow price: 
(1) The Market Operator will separate the congestion rent available for allocation on the binding constraint, as calculated as described in the Markets+ Settlement Calculation Guide, into an export share and an import share. The export share will be associated with Congestion Rent Eligible Transmission Service Reservations to the coordinated scheduling location and will be distributed as described in the Markets+ Settlement Calculation Guide. For BAA Scheduling Constraints, the export and import coordinated scheduling locations will be determined by the underlying MTI and MOTIs included in the definition which are in the same direction as the constraint.  The import share will be associated with Congestion Rent Eligible Transmission Service Reservations from the coordinated scheduling locations and will be allocated as described in the Markets+ Settlement Calculation Guide.  
(2) For the Coordinated Interchange Scheduling Limit as described in (1) above, the Market Operator will allocate fifty percent (50%) of the congestion rent available for allocation on the binding constraint, as calculated as described in the Markets+ Settlement Calculation Guide,  to the export share and fifty percent (50%) to the import share, provided that the applicable Markets+ Transmission Service Providers and/or Participating BA associated with a Coordinated Interchange Scheduling Limit may mutually agree and instruct the Market Operator to use a different sharing ratio that better reflects the particular arrangement associated with the constraint. 
(3) The Market Operator will maintain a list of all the Coordinated Interchange Scheduling Limits that will be activated on its public website. 
(4) Identification of the Coordinated Interchange Scheduling Limits and associated CRETSRs is included in the verification process described in Section 6.1.
[bookmark: _Toc213772006]Congestion Rent Reporting
The Market Operator will provide Congestion Rent metrics and performance reviews in accordance with the Congestion Rent Monitoring Approach document posted publicly to the Market Operator website. 
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[bookmark: _Toc213772010]General
The Market Operator will calculate, collect, and distribute Market Transmission Use (MTU) charges.  Markets+ Transmission Service Providers (MTSP) participating in the Markets+ Footprint will be eligible for compensation for potential lost revenues associated with transmission capacity used in the market.  Compensation will be calculated and distributed through a rate charged to Market Participants for capacity that might otherwise be sold as short-term firm and non-firm point-to-point.
MTU Charges will be assessed to Market Participants based on total MWh of generation and load, including imports and exports, cleared in the Day-Ahead Market activities, and to Market Participants with generation, load, import, and export MWh settled through Real-Time Balancing Market activities.
[bookmark: _Toc213772011]Rate Formula
Annually, the Market Operator will determine the MTU rate for each Rate Year as described in Attachment A, Appendix 2 of the Markets+ Tariff.
[bookmark: _Toc213772012]Market Transmission Use Charges for Market Activity in the Real-Time Balancing Market (RTBM)
Each Market Participant will pay an MTU Charge, which will be determined in Real-Time Balancing Market (RTBM) settlement activities by multiplying its RTBM MWh for all market activities (Generation, Load, Imports, and Exports) by the applicable Region-Wide Market Transmission Use Rate (RWMTURt) specified in Attachment A, Appendix 2 of the Markets+ Tariff. See the Markets+ Settlements Calculation Guide for calculation details.
[bookmark: _Toc213772013]Market Transmission Use Revenue from Real-Time Balancing Market Settlement
Payments received by the Market Operator for MTU will be distributed to the MTSPs whose MTSP’s Revenue Recovery Amount (MTSPRRA) is included in the approved Region-Wide Revenue Recovery Amount (RWRRA) used as the numerator for the Region-Wide Market Transmission Use Rate (RWMTURt) as described in Attachment A, Appendix 2 of the Markets+ Tariff. 
[bookmark: _Toc213772014]Market Transmission Use Revenue Distribution from Real-Time Balancing Market Settlement
The Market Operator will distribute revenues it collects for MTU Charges to each MTSP whose Markets+ Transmission Service Provider Revenue Recovery Amount (MTSPRRA) is included in the approved Region-Wide Revenue Recovery Amount (RWRRA) for the Region-Wide Market Transmission Use Rate (RWMTURt) as described in Attachment A, Appendix 2 of the Markets+ Tariff in proportion to the MTSP’s respective share of the RWRRA, as adjusted in accordance Section 7.6 below. Distribution of MTU revenue will be included on each Markets+ Transmission Service Provider’s settlement invoice according to Market Operator’s settlement timelines defined in Section 4.5.14. See the Markets+ Settlements Calculation Guide for settlement calculation details.
[bookmark: _Ref212620275][bookmark: _Toc213772015]Market Transmission Use Revenue Crediting and Impacts to Future Year’s Recovery
In calculating the current rate year’s Markets+ Transmission Service Provider Revenue Recovery Amount (MTSPRRA) for MTU, the MTSP will net the under/over recovery of the prior year’s MTU revenue, compared to the prior year’s MTSPRRA amount, (defined as Markets+ Transmission Service Provider’s Prior-Year Market Transmission Use Offset (MTSPPYMO)) against the current year’s MTSPRRA amount for MTU recovery.  Should the prior calendar year’s MTSPPYMO being credited against the current year’s MTSPRRA reduce current year’s MTSPRRA to a negative amount, the current year’s MTSPRRA will be set equal to zero (0), as a floor, and the remaining balance of any prior calendar year’s MTSPPYMO not being captured will roll forward to the netting process in determining the following year’s allowable MTSPRRA (defined as MTSP’s Carryover Market Transmission Use Offset (MTSPPYMCO)).  Each Rate Year’s MTSPRRA will be netted against any MTSPPYMO and MTSPPYMCO amounts.  This carryover process would continue until the Rate Year MTSPRRA remains above zero (0) after all carryover amounts are realized. 
[bookmark: _Toc213772016]Market Transmission Use Annual Rate Year Protocols
According to the Markets+ Annual Formula Rate Implementation Protocols found in Attachment A, Appendix 2 of the Markets+ Tariff, at the end of each Rate Year, the Market Operator will collect MTSPs’ completed formula rate templates and associated audited information to calculate the next Markets+ Region-Wide MTU rate as well as each individual MTSP’s next Rate Year’s Revenue Recovery Amount. The Formula Rate and the charges produced thereunder will be effective on and after [MONTH, DAY, YEAR] implementation of the Markets+ Tariff. Thereafter, the Formula Rate will be applicable on and after each calendar year (the “Rate Year”) after Markets+ implementation, according to the timeline as represented in the Annual Formula Rate Implementation Protocol process diagram shown in Exhibit 7-1 below. The diagram presents a high-level visualization of the parties involved in the process as well as the incremental steps and timelines to implement the next Rate Year’s formula rate. Additional details about this process can be found in Attachment A, Appendix 2 of the Markets+ Tariff.
[bookmark: _Toc213772424]Exhibit 7‑1:  Transmission Use Rate Annual Update Process
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As part of the process above, if any resettlement of the rate is justified, it will follow the resettlement process according to Section 4.5.13.7.


[bookmark: _Toc213772017]Market Transmission Use Intra-Rate Year Updates

[bookmark: _Toc213772425]Exhibit 7‑2:  Transmission Use Intra-Rate Year Update Process
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As part of the process above, if any resettlement of the rate is justified, it will follow the resettlement process according to Section 4.5.13.7.


[bookmark: _Toc213772018]Markets+ Transmission Capability Identification Process
The Market Operator will provide two services in support of Markets+ Transmission Capability: 
(1) Support transmission scheduling adjustments for market usage as described in this Section 8; and 
(2) Optimize the use of the transmission system pursuant to Sections 4.3 and 4.4 of these Markets+ Protocols. 
[bookmark: _Toc150855914][bookmark: _Toc213772019]Overview
By the close of the Day-Ahead Market, and on an on-going basis in the RTBM, Markets+ Transmission Service Providers (MTSP) must communicate operational transmission capability and Markets+ Transmission Contributors must communicate transmission capacity to the Market Operator for deriving a market solution utilizing a Simultaneous Co-optimization Methodology pursuant to Sections 4.3 and 4.4 of these Markets+ Protocols. 
The Market Operator will economically dispatch Energy and clear Flexibility Reserve Products across the Markets+ Footprint using Markets+ Transmission Contributors’ capacity and MTSPs’ flow-based transmission capability less any capacity not available for market use as reflected by Service Flow Constraints (SFC). The market dispatch will respect individual transmission rights holders’ and/or Balancing Authority Areas’ ability to schedule their transmission through Coordinated Interchange Scheduling Limits represented by Market Transfer Interface limits, Market Opt-in Transfer Interface limits, and BAA Scheduling Constraint limits. In addition to the initial SFCs, the applicable Balancing Authorities must update their submitted SFCs to account for Markets+ Transmission Capacity Opt-Ins and Markets+ Transmission Capacity Opt-Outs.  
The Energy produced within a Resource’s High Operating Tolerance and Low Operating Tolerance and in response to a Markets+ dispatch instruction is considered delivered utilizing Markets+ Transmission Capability. The use of Markets+ Transmission Capability does not cause any existing transmission reservations to be de-prioritized. 
Once the Markets+ Day-Ahead clearing process is complete, the Market Operator will adjust the Market Transfer Interface and Market Opt-in Transfer Interface e-Tags for the Participating BAs to reflect the changes in NSI due to Day-Ahead market awards. The Market Operator will also communicate the cleared market volume amount via a market adjustment to reflect cleared dispatchable Import Interchange Transactions or Export Interchange Transaction(s) on their associated e-Tags to be approved by the tagging entities.  E-Tags must be consistent with the applicable Balancing Authority or transmission service provider OATT or other governing documents. 
Throughout the Operating Day, Participating Balancing Authorities must communicate to the Market Operator any changes to the transmission capability previously communicated to the Market Operator before such change becomes effective for use in the RUC processes and/or in the next Dispatch Interval for use in the RTBM. This includes updates to the SFC limits and updates to the limits for RTBM MTIs, RTBM MOTIs, and RTBM BAA Scheduling Constraints.
Following the Pre-RTBM SCED thirty (30) minutes prior to each Operating Hour, the Market Operator will communicate the Market Transfer Interface and Market Opt-in Transfer Interface amounts to the Participating BAs for both Normal and Dynamic transaction types. The Market Operator will also update the e-Tags for the Participating BAs to reflect the changes in NSI indicated by the Pre-RTBM SCED for MTIs and MOTIs specifying Normal transaction type.  
After each Markets+ RTBM dispatch interval, the Market Operator will communicate MTI and MOTI amounts to the Participating BAs for MTI and MOTI specifying Dynamic transaction type. The BAs will integrate the 5-minute values of each Operating Hour for each Dynamic MTI and Dynamic MOTI and update the e-Tags to reflect the changes in NSI due to the RTBM dispatch. E-Tags must be consistent with the applicable Balancing Authority or transmission service provider OATT or other governing documents, and the Interchange Scheduling Guide for Markets+.
Exhibit 8-1 provides an overview of the Transmission Capability and communication process. 


[bookmark: _Toc213772426]Exhibit 8‑1:  Transmission Capability Identification Process
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[bookmark: _Ref212552433][bookmark: _Toc213772020]Obligation to Communicate Operational Changes to Markets+ Transmission Capability
MTSPs must make available the otherwise unused physical capability of the transmission facilities under their tariffs for purposes of providing Markets+ Transmission Capability to support the delivery of Energy and to operate the facilities under their tariffs in accordance with Good Utility Practices. 
MTSPs, through Participating Balancing Authorities, will communicate to the Market Operator the operational information necessary to determine the transmission system capability for the Markets+ Footprint pursuant to these Markets+ Protocols for the following Markets+ timing intervals:
· The close of the Day-Ahead Market for use in Day-Ahead Market clearing;
· Anytime there is a change in Markets+ Transmission Capability that was previously provided for use in the RUC processes and the RTBM.
Operational information includes, but is not limited to, transmission outages and de-rates, topology changes, and hourly dynamic line ratings.  
The Participating Balancing Authority must provide operational information directly to the Market Operator. To the extent the Participating Balancing Authority is already communicating this information to the Market Operator via another function, the Market Operator will use that information as appropriate. 
Market Transfer Interfaces 
[bookmark: _Toc208563266]Communication of Market Transfer Interface Limits. 
Participating BAs must provide any applicable scheduling limits on the Market Transfer Interfaces. Each Participating BA must provide its limit separately, and the Market Operator will utilize the lowest value as the Coordinated Interchange Scheduling Limit for the MTI.  Limits for MTI must be submitted for every Operating Hour of the next Operating Day via the MUI.  Limits for MTIs may be updated for use in RUC and RTBM. The Market Operator will use the lesser of the transmission profile or the submitted e-Tag for the submitted limit.  If not submitted, default values will be 99999.  These must be submitted by the BAs via the MUI.  The Dynamic RTBM MTI scheduling limit must be submitted as 99999 unless there is a BA-BA or TSP-TSP scheduling restriction per WEQ-023 Standard Business Practices or a reliability issue that cannot be represented as a physical constraint.   
[bookmark: _Toc208563267]Markets+ Transmission Capacity Opt-Ins
[bookmark: _Toc208563268]Communication of Markets+ Transmission Capacity Opt-Ins. 
A Markets+ Transmission Contributor, in coordination with the non-participating TSP, must ensure that the contributed transmission is available for use in Markets+. Such Markets+ transmission use will be consistent with the underlying rights. A Markets+ Transmission Contributor must communicate the transmission capacity that it designates as available for use in Markets+ directly to the Market Operator via the market registration timelines as described in Section 9.4 of these Markets+ Protocols. Markets+ Transmission Capacity Opt-Ins must reflect a valid transmission path between two Participating BAs and must be registered as a Market Opt-in Transfer Interface. Corresponding e-Tags must be submitted to reflect the transmission contributed to the market in both the Day-Ahead Market and RTBM.  All e-Tags must abide by all affected transmission service providers and balancing authority e-Tag requirements and be consistent with the Market Operator’s e-Tag guidelines detailed in the Interchange Scheduling Guide. The Market Operator will use the capability of the transmission contributed based on the lesser of the transmission capacity profile or reliability limit of the associated e-Tag as the Coordinated Interchange Scheduling Limit.
If a Markets+ Transmission Contributor, after the initial registration process, decides to opt-out the capacity contributed to the market for the upcoming calendar month, the Markets+ Transmission Contributor may submit a Markets+ Transmission Capacity Opt-Out pursuant to Section 8.2.2. 
The contributed transmission associated with a TSR meeting all Congestion Rent eligibility criteria, as described in Section 6.1, will be eligible for Congestion Rent if the path becomes binding in the market and is not opted out. 
[bookmark: _Toc208563269]Increases to Capacity Opt-Ins 
If a Markets+ Transmission Contributor has additional MW capacity on an already registered opted-in path, and the additional capacity meets the eligibility criteria as set forth in Section 8.2.2.1, then the Markets+ Transmission Contributor may elect to increase their contributed amount before the close of the Day-Ahead Market.  The Markets+ Transmission Contributor must communicate this information to the Participating Balancing Authorities and update the associated e-Tag. If the additional contributed transmission is added outside of the Congestion Rent verification timeline, the TSR is not eligible to receive Congestion Rent distributions.
[bookmark: _Ref212563804][bookmark: _Toc213772026]If a Markets+ Transmission Contributor purchases additional MW capacity that it chooses to opt-in that would require a new Coordinated Interchange Scheduling Limit to be implemented prior to the DAMKT run, the capacity must be registered according to the registration timeline as set forth in Section 9.5 and registration requirements as set forth in Section 9.3.
Markets+ Transmission Capacity Opt-Outs
Markets+ Transmission Capacity Opt-Outs are: (1) transmission capacity rights owned by a transmission customer on an MTSP’s system that are not available for Markets+ Transmission Capability; or (2) transmission capacity rights owned by a Markets+ Transmission Contributor that it designates as unavailable for Markets+ Transmission Capability. The transmission customer, in coordination with the MTSP and the Market Operator, will communicate this to the appropriate Balancing Authority, and the associated SFC will be reflective of this limitation to Markets+ Transmission Capability. 
Additionally, transmission capacity rights owned by a Markets+ Transmission Contributor that it designates as unavailable for Markets+ Transmission Capability on a previously opted-in path may also opt-out of these rights pursuant to Section 8.2.2.3.  The Markets+ Transmission Contributor will communicate this to the source and sink Balancing Authorities, and the transmission capacity of the associated e-Tag will be reflective of this limitation to  Markets+ Transmission Capability.
By default, the total transmission capabilities of those entities participating in Markets+, less any Markets+ Transmission Capacity Opt-Outs, will be available for use in Markets+.   MTSPs must make available the otherwise unused physical capability of the transmission facilities under their tariffs for purposes of providing Markets+ Transmission Capability to support the delivery of Energy and to operate the facilities under their tariffs in accordance with Good Utility Practices. 
[bookmark: _Toc213772027]Qualifying Markets+ Transmission Capacity Opt-Outs
Markets+ Transmission Capacity Opt-Outs should be minimal to ensure the benefits of Markets+ optimization for its members, recognizing that restricting the transmission available to be optimized by the market could reduce efficiency, and potentially cause unnecessary congestion within the Markets+ Footprint if the transmission otherwise would have been made available. 
Transmission eligible to be a  Markets+ Transmission Capacity Opt-Out includes, but is not limited to, PTP Transmission service rights used to support delivery outside of Markets+: 
(a) Pseudo-tied generation or load out; or
(b) Dynamic or fixed bilateral wheels unavailable for Markets+ optimization.
Pseudo-tied out generation, load, or dynamic or fixed bilateral wheel throughs are subject to the applicable BA and TSP OATTs or other governing documents. 
Qualified Markets+ Transmission Capacity Opt-Outs must be of monthly or longer duration, consist of one or more TSRs or a whole-value portion thereof, and must meet the timing requirements specified under Section 8.2.2.3.  
All submittals will be monitored by the Market Monitor for transmission market power impacts in accordance with Section 11.1.11. The Market Operator will coordinate Markets+ Transmission Capacity Opt-Outs with the appropriate transmission service provider to ensure that the specified Markets+ Transmission Capacity Opt-Outs are communicated to the applicable Balancing Authority for inclusion in the calculation of SFCs by the Balancing Authority. 
[bookmark: _Toc213772028]Communication of Markets+ Transmission Capacity Opt-Outs
Markets+ Transmission Capacity Opt-Outs must include sufficient TSR information, consistent with Section 6.1.2.1, to be able to update the SFC calculation and exclude the TSR from Congestion Rent communicated to the Market Operator. In most cases, this includes an AREF number and the duration of the Markets+ Transmission Capacity Opt-Out. Subject to review and approval by the affected MTSPs, the MTSP will communicate the information to the appropriate Participating Balancing Authorities. Any Markets+ Transmission Capacity Opt-Outs must include one or more reservation number(s) for use by the Market Operator in verification of valid Congestion Rent Eligible Transmission Service Reservations (CRETSR).
Once received by an MTSP and the Participating Balancing Authority, the Participating Balancing Authority will incorporate the impact of the Markets+ Transmission Capacity Opt-Out on SFCs and submit such updated SFCs to the Market Operator prior to the beginning of each calendar month.
[bookmark: _Toc213772029]Timing of Markets+ Transmission Capacity Communication
During the registration timeframe, the MTSPs will register their transmission assets with the Market Operator through the Participating Balancing Authority, and the M+ Transmission Contributors will register their transmission assets directly with the Market Operator.  The Market Operator will work with Participating Balancing Authorities to model the initial SFCs. 
Up to fifteen (15) days prior to the upcoming calendar month, a Market Participant may submit a Markets+ Transmission Capacity Opt-Out, if the TSR meets the eligibility requirements as set forth in Section 8.2.2.1.. The Market Participant will submit a Markets+ Transmission Capacity Opt-Out request to the MTSP for approval subject to individual OATT or other governing document requirements, and the MTSP will communicate the final list of approved Markets+ Transmission Capacity Opt-Outs back to the Market Participant.   If there is not an SFC currently modeled to support the Markets+ Transmission Capacity Opt-Out request, the Markets+ Transmission Capacity Opt-Out request may be rejected until the SFC has been established via the market registration requirements in Section 9.3. The Market Participant may then submit an Markets+ Transmission Capacity Opt-Out request or increase to a Markets+ Transmission Capacity Opt-In request to the Market Operator. Fifteen (15) days prior to the month, the Market Operator will collect all eligible Congestion Rent reservations for the next month and remove any submitted Markets+ Transmission Capacity Opt-Outs.  Up to four (4) Business Days later, the Market Operator will post the list of CRETSRs to be reviewed by the Market Participants and the MTSPs. The Market Participants  must review and report any discrepancies to the Market Operator within four (4) Business Days of posting.  Two (2) Business Days prior to the start of the upcoming calendar month, the Participating Balancing Authorities receive and consolidate all Markets+ Transmission Capability Opt-Out and any additional Markets+ Transmission Capacity Opt-In information and determine the SFCs to be used in the Day-Ahead Market  Markets+ Participating Balancing Authorities continue to provide SFC updates for use in RUC and RTBM on a continuous basis throughout the Operating Day.  Exhibit 8-2 summarizes the detailed communication tasks and timeline. 


[bookmark: _Toc213772427]Exhibit 8‑2:  Transmission Opt-Out and Congestion Rent Process Timeline
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[bookmark: _Toc213772030]Service Flow Constraints
The Service Flow Constraint (SFC) represents an operating constraint limit that respects the operational transmission capability available to the Markets+ Footprint, including reductions to reflect Markets+ Transmission Capacity Opt-Outs, reductions to reflect reliability set-asides, and increases to reflect Markets+ Transmission Capacity Opt-Ins. Transmission rights owned by a transmission customer that is not a Market Participant on an MTSP’s system will be respected. Pursuant to the MTSP’s OATT or other governing documents, SFCs may be updated to include reserved, but unscheduled, transmission rights, including Markets+ Transmission Capacity Opt-Outs. 
Each SFC’s operating constraint limit will equal the sum of all the Market Participants’ and Participating BAs’ transmission capability available to Markets+ communicated to the Market Operator.  SFCs will be continuously activated in the Security Constrained Economic Dispatch (SCED) to constrain the least cost dispatch to the transmission capability made available for use in the Markets+ Footprint. The SFC limits for use in the Day-Ahead Market clearing will use the hourly data provided by each Participating BA at the close of the Day-Ahead Market.  For the RUC processes, the SFC limits will use the latest hourly data provided by each Participating BA. The SFC limits for the RTBM must be communicated to the Market Operator through ICCP on a continuous basis by each Participating BA.  
SFCs will utilize the operating constraint Violation Relaxation Limits (VRL) shown in Section 4.1.4 to constrain the Markets+ Footprint market dispatch.  Each active SFC along with its limit and shadow price will be posted on the SPP Portal.
The impact of the Markets+ Footprint market flows on SFC limitations will be based on the most recent network topology from the Energy Management System (EMS).  The Markets+ Footprint Resource and load impacts will be based on power flow analysis to determine the impact of incremental injections or withdrawals at each Resource and load location on the SFC operating constraint.
BAA Scheduling Constraints
Each Participating BA will submit its BAA Scheduling Constraint limits  via the Market User Interface in hourly granularity.  Each submission will have a lower and an upper limit.  Net Exports will be constrained by the upper limit and net imports will be constrained by the lower limit.  If only MTI and MOTI exports are included in the registered BAA Scheduling Constraint, the lower limit must be 0.  If only MTI and MOTI imports are included in the registered BA Scheduling Constraint, the upper limit must be 0.  Limits of 99999 or -99999 may be used to exclude these constraints from the solution when deemed not necessary by the Participating BA.  These will also be the default limits if not submitted. BAA Scheduling Constraints are only associated with the submitting Participating BA’s side of the MTIs or MOTIs.   
[bookmark: _Toc150855917][bookmark: _Toc213772032]Conditions Precedent for Receiving Markets+ Transmission Capability
Subject to the terms and conditions of Attachment D of the Markets+ Tariff, and related attachments, MTSPs will allow use of Markets+ Transmission Capability by any Markets+ Transmission User.  Use of Markets+ Transmission Capability is allowed commensurate with energy dispatched within the Markets+ Footprint pursuant to the provisions of the Markets+ Tariff.  As such, the Markets+ Transmission User is not required to separately request or make an application to use Markets+ Transmission Capability.   An MTSP agrees to provide comparable service that it is capable of providing to all Markets+ Transmission Users on similar terms and conditions over facilities used for the transmission of electric Energy in interstate commerce owned, controlled, or operated by the MTSP.   This provision should not be interpreted in a way that results in undue discrimination by MTSPs against the transmission rights of customers not participating in Markets+. Existing transmission rights will be honored by MTSPs and in the market in accordance with the applicable OATT or other governing documents.  
No separate charge will be assessed by the Market Operator for the use of Markets+ Transmission Capability beyond the Market Transmission Use charge as set forth in Section 7 , which is not a charge for transmission service.
[bookmark: _Toc213772033][bookmark: _Toc150855919]Generator Transmission Requirement Review
The Market Operator will undertake a review to determine what, if any, cost shifts have occurred in the absence of a requirement for generators to purchase transmission service to conduct sales in Markets+, after the occurrence of either of the following:
(1)	Two (2) years of data needed to conduct the study are available; or
(2)	A Markets+ Transmission Service Provider requests such a review following a reduction of at least two percent (2%) of their long-term firm point-to-point revenues or 2% of their long-term firm point-to-point reservations on an annual basis for their transmission facilities as they existed when Markets+ began operations; or
(3)	A request may be made by any Market Participant provided the required data is available.
[bookmark: _Toc213772034]Obligation to Pause Queue Processing 
MTSPs must pause processing of transmission service requests for the upcoming Operating Day between the time the Day-Ahead Market closes and when Day-Ahead Energy Schedules are updated by the Market Operator. If the Day-Ahead Market posting is delayed, MTSPs will continue their pause until the results become available. If the Market Operator posts an announcement that the Day-Ahead Market run is unable to solve, MTSPs may resume queue processing after the announcement has been made. 
 This pause will not affect the prioritization of requests received while queue processing is paused.

[bookmark: _Toc213772428]Exhibit 8‑3:  Queue Processing Pause
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[bookmark: _Ref212558522][bookmark: _Ref212563696][bookmark: _Ref212627270][bookmark: _Toc213772035]Market Registration
All loads within the Markets+ Footprint must register, including Non-Conforming Load and Demand Response Load.  A Market Participant must register all its generation within the Markets+ Footprint capable of producing and maintaining a response of at least 0.1 MW for a continuous duration of sixty (60) minutes and capable of injecting into the Markets+ Footprint transmission system unless otherwise included in a broader resource aggregation as described in Section 9.1.13.  Resources not capable of producing and maintaining a response of at least 0.1 Megawatt (“MW”) for a continuous duration of sixty (60) minutes are not eligible to register.  Behind-The-Meter Generation less than ten (10) MWs may, but is not required to, register.  Additionally, behind-the-meter resources greater than ten (10) MW that do not operate synchronous to the grid or are not capable of injection into the transmission system or are included as part of a larger resource aggregation, including demand response, are not required to register.  All other Resources must register prior to participation in Markets+.  Registration is accomplished by entering the required information via the Market Operator market registration process.  Entities must execute the appropriate agreement in Attachment E in the Markets+ Tariff.  A Market Participant will use the  Markets+ Registration Workbook to identify each load and/or Resource to Asset Owners, associated Market Participants, Settlement Locations, and Meter Agents to the Market Operator.  
To ensure that all load and Resources within the Markets+ Footprint are registered, if an entity within a Participating Balancing Authority Area chooses not to register its load or Resources in Markets+, the responsibility for registering those assets will be with the utility operating the host Participating Balancing Authority. The Market Operator will not be a party to any agreement between the utility operating the host Participating Balancing Authority and the non-participating entity. Failure or refusal to register a load or Resource will result in the Market Operator filing an unexecuted version of the MP Agreement in Attachment E of the Markets+ Tariff for that Resource with FERC under the name of the Market Participant representing the utility operating the host Participating Balancing Authority. A Market Participant may represent one or more Asset Owners and may appoint a designated agent to perform its functions under these protocols.
Assets are the registered loads and Resources associated within an Asset Owner at specific Settlement Locations, which have a designated Meter Agent.  Market Participants have the legal relationship with the Market Operator. The Market Participant is also responsible for ensuring that the Market Operator receives Settlement Location data from the Meter Agent in a suitable electronic format. 
Registration data is used for the operation and settlement of Markets+. Exhibit 9-1 provides an overview of how the registration data is used in developing settlement related items in the Commercial Model.  Please note the diagram does not show all of the Node to Meter Settlement Location to Meter Data Submittal Location relationships, only a sample subset.  Each Meter Data Submittal Location will have a minimum of a single Pnode (Meter Settlement Location) associated with it and each Pnode will have a single Node associated with it. 
The nodes associated with the asset must be identified by the Market Participant and submitted as part of the registration data.  These nodes should correspond to the nearest transmission system bus associated with the asset.  The Market Participant(s) representing the load asset at a DDRR’s node may submit the associated node to the Market Operator.  This data can, for example, be conveyed through one of the following ways. 
•	A system drawing that identifies the disconnect or breaker behind which the asset is located. 
•	The common name of the transformer (e.g., West, East, 1, 2, A, B, C).
•	The common name of the disconnect or switch between the asset and the transmission system.
•	The common name of the transmission bus if there is only one delivery point/distribution transformer for loads or DDRRs at the substation. 
•	The common name of the transmission bus if there is only one generator step up transformer for Resources at the substation.
In the event that multiple distribution feeders connect the asset to the transmission system at different nodes, the Market Participant should select a single node. 
All market assets registered in Markets+ must conform to the naming convention requirements described and provided in Section 9.7.  
Applications for a Market Participant to provide services in Markets+ must be submitted to the Market Operator prior to the expected date of participation consistent with Section 9.6.  New Market Participants will follow the timeframe as specified in Section 9.6 in addition to the detailed model update timing requirements in Appendix C.  Applications and required registration documentation must conform to the procedures and/or requirements specified in this section.  Registration requests initially submitted with incomplete documentation may be rejected and scheduled for implementation during the appropriate model update after all completed documentation is received and approved by the Market Operator.  Exceptions to this process may be made on a case-by-case basis as determined by the Market Operator.    

Exhibit 9‑1: Commercial Model and Network Element RelationshipsSettlement 
Locations
(pricing / 
settlement)
Reserve Zones
Demand Response 
Load
Meter
Data Submittal Locations

Gen
Settlement Areas
(residual / calibration)
MDSL

Load
Intf
Hub
Gen
Load
Common Bus
RZN
MDSL

MDSL

MDSL

Gen
Gen
Gen
SA
SA
MDSL

MDSL

MDSL

MDSL

MDSL

DDR
MCR
MDSL

MDSL
RZN
DRL
Tie Line
Tie Line

Node
Pnode
Pnode
Pnode
Pnode
Node
Node
Node
Meter Settlement Locations

Network Model
Link –
 
Network Model
Commercial Model
BAA
BAA
Balancing Authority Areas


















[bookmark: _Toc159233362][bookmark: _Toc167202569][bookmark: _Ref212626061][bookmark: _Toc213772036][bookmark: _Toc263235170][bookmark: _Toc263235814][bookmark: _Toc263429557][bookmark: _Toc263795597][bookmark: _Toc266869773][bookmark: _Toc55118717][bookmark: _Toc254787587][bookmark: _Toc491614681][bookmark: _Toc497202834][bookmark: _Toc499457822][bookmark: _Toc500928363][bookmark: _Toc517087121]Registration of Resources
[bookmark: _Toc55118718][bookmark: _Toc499457823][bookmark: _Toc500928364]Any Market Participant with Resources within the Markets+ Footprint must register all Resources unless otherwise exempt as described in this section. Registered Resources must be capable of performing the functions of a Resource as described herein.  Resources are registered on a nodal basis to Settlement Locations.  Resources at the same physical and electrically equivalent injection point to the transmission grid may register as a single Resource or as multiple Resources.  Registration of multiple Resources as a Resource Aggregation is addressed in Section 9.1.13. Failure or refusal to register a resource will result in the Market Operator filing an unexecuted version of the MP agreement as specified in Attachment E of the Markets+ Tariff for that resource with FERC under the name of the Market Participant.  In the case of a Qualifying Facility exercising its rights under PURPA to deliver its net output to its host utility, such registration will not require the Qualifying Facility to participate in Markets+ or subject the Qualifying Facility to any charges or credits related to Markets+. Naming convention requirements for Resource assets registered in the Markets+ Footprint are provided in Section 9.7.

[bookmark: _Ref258931564][bookmark: _Toc263173436][bookmark: _Toc263173665][bookmark: _Toc263173853][bookmark: _Toc263174265][bookmark: _Toc263235171][bookmark: _Toc263235815][bookmark: _Toc263429558][bookmark: _Toc263795598][bookmark: _Toc266869774][bookmark: _Toc159233363][bookmark: _Toc167202570][bookmark: _Ref212621289][bookmark: _Ref212622086][bookmark: _Ref212626168][bookmark: _Ref212626200][bookmark: _Ref212626270][bookmark: _Toc213772037]Responsibilities of the Resource Market Participant
Each Market Participant is responsible for conducting its operations in accordance with all applicable market rules and guidelines. Each Market Participant must supply operating characteristics of its Resource, including, but not limited to location of physical Resource, legal owner and Resource type as specified below.  Registration must also include identification of the Settlement Location and Settlement Area of the Resource.  At the time of registration, the Market Operator will populate the Resource Offer parameters defined in Section 4.2.2.1. These Resource Offer parameters must be updated by the Market Participant to reflect Resource-specific parameters during the seven (7) days prior to the Resource’s effective date. The Market Participant representing the applicable Asset Owner is responsible for ensuring that real-time settlement Meter Data is submitted to the Market Operator.  Valid Resource types, of which only one type may be selected, are:
(1) Generating unit (Gen);
(2) Plant (PLT); 
(3) Dispatchable Demand Response Resource (DDRR);
(4) Dispatchable Variable Energy Resource (DVER); 
(5) Non-Dispatchable Variable Energy Resource (NDVER); 
(6) Combined Cycle (CC) Resource (if the MCR option described under Section 9.1.6is not selected);
(7) Multi-Configuration Resource (MCR) (represents combined cycle plant for Resources selecting the modeling option described under Section 9.1.6.1; and
(8) Market Storage Resource (MSR).   
Unless otherwise indicated, the Resource designations below may be used in combination with the Resource type selected above:
(9) Jointly Owned Unit (JOU) - Individual Resource Option (represents Physical JOU Resource only as defined under Section 4.2.2.5.7(1)).  Each individual JOU Share Resource, as described under Section 4.2.2.5.7(2), must register as “PLT”)). A combined cycle Resource is not eligible to also register as a JOU using the Individual Resource Option;
(10) JOU - Combined Interest Resource (CIR) Option;
(11) Resource Aggregation; and
(12) Specified Source Resource.
The Market Participant must specify whether Resource settlement Meter Data will be submitted on an hourly or 5-minute basis.
[bookmark: _Toc263173437][bookmark: _Toc263173666][bookmark: _Toc263173854][bookmark: _Toc263174266][bookmark: _Toc263235172][bookmark: _Toc263235816][bookmark: _Toc263429559][bookmark: _Toc263795599][bookmark: _Toc266869775][bookmark: _Toc159233364][bookmark: _Toc167202571][bookmark: _Toc213772038]Energy Production Prior to Completion of Market Registration
Market Participants will be allowed to generate Energy prior to the effective date of a submitted market registration request if all of the following conditions are met:
(1) The Market Participant, or its agent, has submitted a completed registration request so that the Resource will be registered and recognized in Market Operator market systems on the next model update;  
(2) If real-time data is not being provided via telemetry to the Market Operator, the Market Participant or its agent must provide hourly updates of current output and expected output for each 5-minute interval of the upcoming hour.  The actual five (5) minute output for the previous hour must also be provided; 
(3) If the Energy production is expected to contribute to any real-time reliability issues on the transmission system, interruption must occur as directed by the RC and/or the BA internal to the Markets+ Footprint; 
(4) Energy will be limited to a maximum of 10 MW, or a greater amount agreed to by the Market Operator and interconnected Markets+ Transmission Service Provider within the Markets+ Footprint;  
(5) Energy generated under these provisions will not be settled in Markets+.  The Market Operator will not be responsible for making any compensation to the generation owner or any Market Participant for the Energy produced.  
[bookmark: _Toc263173438][bookmark: _Toc263173667][bookmark: _Toc263173855][bookmark: _Toc263174267][bookmark: _Toc263235173][bookmark: _Toc263235817][bookmark: _Toc263429560][bookmark: _Toc263795600][bookmark: _Toc266869776][bookmark: _Toc159233365][bookmark: _Toc167202572][bookmark: _Toc213772039]Common Bus
Market Participants with Resources located at an electrically equivalent bus may elect Common Bus treatment for these Resources.  The Market Operator will verify that the specified Resources are located at an electrically equivalent bus prior to creating the Common Bus relationship in the Commercial Model.  
[bookmark: _Toc263173439][bookmark: _Toc263173668][bookmark: _Toc263173856][bookmark: _Toc263174268][bookmark: _Toc263235174][bookmark: _Toc263235818][bookmark: _Toc263429561][bookmark: _Toc263795601][bookmark: _Toc266869777][bookmark: _Toc159233366][bookmark: _Toc167202573][bookmark: _Toc213772040]Dispatchable Demand Response Resource
In addition to the responsibilities described under Section 9.1.1, Market Participants registering a Dispatchable Demand Response Resource (DDRR) must:
1. Identify an associated Demand Response Load Meter Settlement Location;
1. Identify an associated Dispatchable Demand Response Load Settlement Location;
1. Specify one of the following two options for calculation of the DDRR output as described under Section 4.2.2.5.1:
1. Submitted Resource production option; or 
1. Calculated Resource production option.
(4)	Submit a letter of attestation certifying:
	(a) The DDRR’s participation in Markets+ is not legally or contractually precluded;
(b) The registered capacity of the DDRR does not exceed the maximum hourly load observed during the previous year for that load; and
	(c) The load being registered as a DDRR is not Critical Load.
As a part of the registration process, the Market Operator will notify the applicable retail provider, the relevant electric retail regulatory authority, and the Market Participant representing any existing load asset at the DDRR’s associated Pnode or APnode of the pending registration, the maximum level of participation, the asset’s associated Pnode or APnode, the requested effective date, and the load Settlement Location name. Additional notification will be provided if modifications are made to the expected MW level of participation. Forty-five (45) Business Days after either notification is sent or upon receipt of affirmed data verification, whichever is earlier, the registration process will proceed unless the registration is contested.
If either the relevant electric retail regulatory authority or an applicable retail provider disputes the accuracy of the pending registration information or attestations, the Market Operator may pause the Resource’s registration, prohibit the Resource in question from participating in Markets+, or not accept the modification until the issue is resolved between the Market Participant and the disputing entity.
If agreement has not been reached between the registering Market Participant, retail regulatory authority, and the retail provider, when applicable, within ninety (90) days of notification of dispute, the Resource’s pending registration or the modification to the existing registration may be cancelled.
In the event that a Market Participant submits a request to terminate the registration of a DDRR, the Market Operator will notify the applicable retail provider and the relevant electric retail regulatory authority.
[bookmark: _Toc213772041][bookmark: _Ref258933022][bookmark: _Ref260817796][bookmark: _Ref260817822][bookmark: _Toc263173441][bookmark: _Toc263173670][bookmark: _Toc263173858][bookmark: _Toc263174270][bookmark: _Toc263235176][bookmark: _Toc263235820][bookmark: _Toc263429563][bookmark: _Toc263795603][bookmark: _Toc266869780][bookmark: _Ref274134115][bookmark: _Toc159233368][bookmark: _Toc167202583][bookmark: OLE_LINK135][bookmark: OLE_LINK179]Jointly Owned Units  
In addition to the responsibilities described under Section 9.1.1, Market Participants that optionally register a Resource as a Jointly Owned Unit must choose either the Individual Resource option or the Combined Interest Resource option described below and provide the specified additional information. 
[bookmark: _Toc266869781][bookmark: _Toc159233369][bookmark: _Toc167202584][bookmark: _Ref195095682][bookmark: _Ref195098496][bookmark: _Toc213772042]Individual Resource Option
Under the Individual Resource Option, Market Participants must register each share as a separate Resource for the purposes of commitment and dispatch.  Each Resource may be committed independently of the other Resource shares.  A Resource registered as a Combined Cycle Resource or an MCR, may not register in this way.  The following information must be provided:
(1) Specification of a single Market Participant that will be responsible for submittal of the following operating data representing the physical operating characteristics of entire JOU Resource for use in data validation as described under Section 4.2.2.5.7;
(a) JOU Maximum physical Capacity Operating Limit;
(b) JOU Minimum physical Capacity Operating Limit; 
and
(c) Maximum physical 10-minute response from an off-line state. 
(2) Specification of each Asset Owner and Settlement Location associated with each individual share.  
[bookmark: _Ref195098314][bookmark: _Toc213772043][bookmark: _Ref262110609][bookmark: _Ref262719827][bookmark: _Toc263173442][bookmark: _Toc263173671][bookmark: _Toc263173859][bookmark: _Toc263174271][bookmark: _Toc263235177][bookmark: _Toc263235821][bookmark: _Toc263429564][bookmark: _Toc263795604][bookmark: _Toc266869783][bookmark: _Ref274131154][bookmark: _Ref349713043][bookmark: _Toc159233370][bookmark: _Toc167202585][bookmark: _Toc211084353][bookmark: _Toc254787591][bookmark: _Toc254787588]Combined Interest Resource Option
Market Participants registering a Combined Interest Resource must provide the following additional information:
(1) Specifications of each Asset Owner and Interest Percent Share associated with each individual share.  Submitted Interest Percent Shares must add up to 100%.
[bookmark: _Toc213772044]Combined Cycle Resource
In addition to the responsibilities described under Section 9.1.1, Market Participants registering a Resource as a combined cycle Resource must register their Resources using one of the four options described below.
(1)	Each combustion turbine and steam turbine may be registered as a separate Resource asset. Each individual Resource asset will be assigned a unique Settlement Location, and each Resource asset must be registered to the same Asset Owner.  
(a)	Each Resource asset will be committed and dispatched as an independent Resource.  Each individual Resource asset will be settled at its Settlement Location.  Telemetering and settlement Meter Data must be submitted for each registered Resource asset.
(b)	The Market Participant may optionally request that all Resource assets be registered at a Common Bus.
(2)	An aggregate unit configuration may be registered as a single Resource asset in the Commercial Model and is assigned an APnode Settlement Location.  
(a)	The aggregate Resource asset will be committed and dispatched as a separate Resource and will be settled at its APnode Settlement location.  
(b)	Settlement Meter Data must be submitted for the aggregate Resource;
(c)	Telemetering must be submitted for each component of the aggregate Resource that is modeled in the Network Model.  
(3)	The combined cycle Resource may be registered in the Commercial Model as several “pseudo” unit assets, each unit representing a combination of one combustion turbine and a portion of a steam turbine. Each pseudo unit asset is assigned an APnode Settlement Location.
(a)	Each pseudo unit asset will be committed and dispatched as a separate Resource and will be settled at its APnode Settlement location.   
(b)	Settlement Meter Data must be submitted for each individual pseudo unit asset.
(c) 	Telemetering must be submitted for each component - of each individual pseudo unit asset that is modeled in the Network Model.  
(d)	The Market Participant may optionally request that all pseudo unit assets be registered at a Common Bus.
(4)   The combined cycle Resource may be registered in the Commercial Model as an MCR as       described in Section 9.1.6.1. 
[bookmark: _Ref476207889][bookmark: _Toc159233371][bookmark: _Toc167202586][bookmark: _Toc213772045][bookmark: _Ref307831282][bookmark: _Toc263173445][bookmark: _Toc263173672][bookmark: _Toc263173860][bookmark: _Toc263174274][bookmark: _Toc263235178][bookmark: _Toc263235822][bookmark: _Toc263429567][bookmark: _Toc263795607][bookmark: _Toc266869784]Multi-Configuration Resource
The combined cycle Resource registered as a Multi-Configuration Resource (MCR) must be registered as a single parent Resource asset with associated valid operating configurations.
(1)	Market Participants using the combined cycle configuration based modeling option must register the physical units that are part of the combined cycle Resource as well as the operational configuration modes representing a valid operating configuration of the combined cycle Resource.  Each valid operating configuration is treated as a separate Resource in the market systems and may have Resource Offers submitted using the same Offer parameters as any other Resource.  The physical unit data are referenced by the Network Model that needs detailed unit physical characteristics and parameters as inputs.  
(2)	Configuration based modeling is only available for registered MCRs that are combined cycle Resources which can operate in more than one mode.  The most operational configurations that can be registered per an MCR is three (3).
(3)	Market Participants must supply operating characteristics for each operational configuration of an MCR, including, but not limited to:  location of physical Resource, legal owner, Resource type set to MCR (see Section 9.1.1), and all of the non-price related operating parameters listed under Section 4.2.2.1 for each  operational configuration;
(4)	Market Participants must supply a state transition matrix for each operational configuration.  The state transition matrix describes the state transition relationship between the individual operational configurations, and includes the following:
(a)	Transition Enabled: a flag describing whether a configuration transition is allowed between two given configurations, in the direction of ‘From’ configuration towards ‘To’ configuration;
(b)	Transition Cost: the additional operational cost associated with a configuration transition, in the direction of ‘From’ configuration towards ‘To’ configuration; and
(c)	Transition Time: the additional time needed for a configuration transition, in the direction of ‘From’ configuration towards ‘To’ configuration.  ;
Exhibit 9-2 provides an example of a state transition matrix for Transition Costs which indicates that switching to configuration 2 will result in a Transition Cost of $300, assuming the plant is operating in configuration 1 mode when the transition occurs.

[bookmark: _Toc432167887][bookmark: _Toc213772430]Exhibit 9‑2: MCR Transition Cost Matrix

	From > To
	Configuration 1
	Configuration 2
	Configuration 3

	Configuration 1
	 
	$300
	$2,000

	Configuration 2
	0
	 
	$1,500

	Configuration 3
	0
	0
	 



(5)	Market Participants must submit an MCR capability array.  The capability array stores information on the physical units that can participate in the operational state described by a logical operational configuration.  Exhibit 9-3 provides an example of a configuration capability array.
[bookmark: _Toc213772431]Exhibit 9‑3: 3 x 1 MCR Capability Array
	Configuration 1 X 1
	Configuration 2 X 1
	Configuration 3 X 1

	CT-1, ST
	CT-1, CT-2, ST
	CT-1, CT-2, CT-3, ST

	CT-2, ST
	CT-2, CT-3, ST
	

	CT3, ST
	CT-1, CT-3, ST
	





(6)	Market Participants may optionally define groups of operational configurations to which a Group Minimum Down Time and Group Minimum Run Time will apply.  The Group Minimum Down Time and Group Minimum Run Time, if Groups are defined, will be used in addition to the Plant Minimum Down Time and Plant Minimum Run Time for more accurate operational modeling of the plant.  Exhibit 9-4 shows an example of how a group definition might be defined for a 2 x 1 plant.  Configuration 1 X 1 A is (CT1, ST); Configuration 1 X 1 B is (CT2, ST) and Configuration 2 X 1 C is (CT1, CT2, ST).
[bookmark: _Toc432167889]
[bookmark: _Toc213772432]Exhibit 9‑4: MCR Group Definition

	
	Configuration 1 X 1 A
	Configuration 1 X 1 B
	Configuration 2 X 1 C

	Group 1
	Yes
	No
	Yes

	Group 2
	No
	Yes
	Yes



Exhibit 9-5 shows the impact of the use of Plant Minimum Down Time, Plant Minimum Run Time, Group Minimum Down Time, and Group Minimum Run Time on how the combined cycle plant is committed through various configurations.

[bookmark: _Toc476746562][bookmark: _Toc432167890]

[bookmark: _Toc213772433]Exhibit 9‑5: Combined Cycle Configuration Group Definition
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[bookmark: _Ref514853876][bookmark: _Toc159233372][bookmark: _Toc167202587][bookmark: _Toc213772046]Dispatchable Variable Energy Resource 
[bookmark: _Toc263173446][bookmark: _Toc263173673][bookmark: _Toc263173861][bookmark: _Toc263174275][bookmark: _Toc263235179][bookmark: _Toc263235823][bookmark: _Toc263429568][bookmark: _Toc263795608][bookmark: _Toc266869785][bookmark: _Ref307828075]All Variable Energy Resources in the Markets+ Footprint must be registered as a Dispatchable Variable Energy Resource except for (1) a Qualifying Facility exercising its rights under PURPA to deliver its net output to its host utility, (2) a Variable Energy Resource that is physically, legally, or contractually incapable of following Dispatch Targets, or (3) is part of an HSMR .  A Qualifying Facility exercising its rights under PURPA to deliver its net output to its host utility may register as a Dispatchable Variable Energy Resource if it is capable of being incrementally dispatched by the Market Operator and will be subject to the Dispatchable Variable Energy Resource market rules including Uninstructed Resource Deviation charges.  Any Resource that has previously registered as a Dispatchable Variable Energy Resource may not subsequently register as a Non-Dispatchable Variable Energy Resources.
(1) Dispatchable Variable Energy Resources are committed and dispatched the same as any other Resource in the Day-Ahead Market.
(2) For the RUC and RTBM, special commitment and dispatch rules apply as defined under Section 4.2.2.5.4.1.  
(3) Dispatchable Variable Energy Resource data submittal requirements are defined in Section 4.1.2.3.
[bookmark: _Ref307831224][bookmark: _Toc159233373][bookmark: _Toc167202588][bookmark: _Toc213772047]Non-Dispatchable Variable Energy Resource
Variable Energy Resources that qualify may register as a Non-Dispatchable Variable Energy Resource.  The Market Participant registering a Non-Dispatchable Variable Energy Resource must provide documentation to the Market Operator verifying that it meets one or more of the exceptions in Section 9.1.7.  Otherwise, the Resource must be registered as a Dispatchable Variable Energy Resource. NDVERs are committed and cleared the same as any other Resource in the Day-Ahead Market.  For the RUC and RTBM, special commitment and dispatch rules apply as defined under Section 4.2.2.5.4.2.  Non-Dispatchable Variable Energy Resource data submittal requirements are defined in Section 4.1.2.3.
[bookmark: _Toc213772048][bookmark: _Toc134798317][bookmark: _Toc134800613][bookmark: _Toc145061016][bookmark: _Toc145064435][bookmark: _Toc145069047][bookmark: _Toc146628888][bookmark: _Toc146630750][bookmark: _Toc146632617][bookmark: _Toc146634482][bookmark: _Toc146635357][bookmark: _Toc146794210][bookmark: _Toc146795905][bookmark: _Toc146797600][bookmark: _Toc146799292][bookmark: _Toc146801911][bookmark: _Toc146804551][bookmark: _Toc146806255][bookmark: _Toc146807961][bookmark: _Toc148706039][bookmark: _Toc149558994][bookmark: _Toc150786461][bookmark: _Toc150855939][bookmark: _Toc151992882][bookmark: _Toc152335988][bookmark: _Toc153272354][bookmark: _Toc157502196][bookmark: _Toc159233375][bookmark: _Toc167106121][bookmark: _Toc167106199][bookmark: _Toc167202481][bookmark: _Toc167202589][bookmark: _Toc134798318][bookmark: _Toc134800614][bookmark: _Toc145061017][bookmark: _Toc145064436][bookmark: _Toc145069048][bookmark: _Toc146628889][bookmark: _Toc146630751][bookmark: _Toc146632618][bookmark: _Toc146634483][bookmark: _Toc146635358][bookmark: _Toc146794211][bookmark: _Toc146795906][bookmark: _Toc146797601][bookmark: _Toc146799293][bookmark: _Toc146801912][bookmark: _Toc146804552][bookmark: _Toc146806256][bookmark: _Toc146807962][bookmark: _Toc148706040][bookmark: _Toc149558995][bookmark: _Toc150786462][bookmark: _Toc150855940][bookmark: _Toc151992883][bookmark: _Toc152335989][bookmark: _Toc153272355][bookmark: _Toc157502197][bookmark: _Toc159233376][bookmark: _Toc167106122][bookmark: _Toc167106200][bookmark: _Toc167202482][bookmark: _Toc167202590][bookmark: _Ref372284828][bookmark: _Toc159233377][bookmark: _Toc167202591]Resources External to Markets+ Footprint Pseudo-Tying In
Market Participants with Resources external to Markets+ Footprint seeking to participate in Markets+ with those Resources must pseudo-tie those Resources into a Participating Balancing Authority Area within the Markets+ Footprint.  Details of the pseudo-tie, including any required agreements, are the responsibility of the Market Participant and the applicable Participating Balancing Authority.   
(1) The Market Participant representing the Resource will be responsible for registering and performing all responsibilities that are required of any other Resource in Markets+.
(2) The Market Participant representing the Resource must designate a Meter Agent that will be responsible for submittal of settlement Meter Data as described under Appendix B.
(3) Firm transmission service from the Resource into the Markets+ Footprint is required.
(4) Market Participants may remove or add pseudo-tied in Resources in accordance with the timelines described under Section 9.6.

[bookmark: _Toc263173447][bookmark: _Toc263173674][bookmark: _Toc263173862][bookmark: _Toc263174276][bookmark: _Toc263235180][bookmark: _Toc263235824][bookmark: _Toc263429569][bookmark: _Toc263795609][bookmark: _Toc266869786][bookmark: _Toc159233379][bookmark: _Toc167202593][bookmark: _Ref194664705][bookmark: _Ref194664734][bookmark: _Ref194664740][bookmark: _Toc213772049]Flexibility Reserve Products Certification	
A Market Participant’s Resource must meet the following certification requirements to be eligible to clear Short-Term Flex Up and Short-Term Flex Down and to submit Offers for use in clearing Mid-Term Flex Up in Markes+.
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Short-Term Flex Up and Short-Term Flex Down are procured from Resources to respond to future net obligation changes in Markets+.  There are no specific testing requirements for a Resource to become a Short-Term Flexibility Products Qualified Resource.  A Resource that is capable of following Setpoint Targets will be qualified to clear Short-Term Flex Up and Short-Term Flex Down products.  The Market Operator will procure Short-Term Flex Up and Short-Term Flex Down and Market Participants will be paid or will pay for these Flexibility Reserve Products as described in the Markets+ Settlements Calculation Guide.
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Mid-Term Flex Up is procured from Resources to respond to potential future net obligation changes in Markets+.  There are no specific testing requirements for a Resource to become a Mid-Term Flex Up Qualified Resource. A Resource that is capable of following RTBM Dispatch Targets and one that has the ability to increase and maintain its output for at least the duration of the Mid-Term Flex Up response time (once the specified resource output is achieved), will be qualified to clear Mid-Term Flex Up.  Resources that are physically capable may opt-out of offline Mid-Term Flex Up in the Day-Ahead Market.  The product may be provided by online Resources and offline Resources. The Resource must have the ability to provide telemetered output data that can be scanned every ten (10) seconds. 
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In addition to the responsibilities described under Section 9.1.1, a Market Participant registering a Resource must register the Resource for real-time and settlement metering purposes using one of the three options described below relating to modeling and reporting of Auxiliary Load.  An MSR and associated Auxiliary Load must be registered as described in this Section 9.1.11(1) or Section 9.1.11(2).  The Market Participant must ensure that the registration of Auxiliary Load is consistent with any federal, state, and local laws, rules, and regulations applicable to the Auxiliary Load or the entity serving such load.
(1) Gross – Two values must be reported to the Market Operator via ICCP:  gross Resource output (positive value) and Auxiliary Load consumption (positive value).  The gross Resource output does not include reductions for Auxiliary Load.  The Market Participant must include the Auxiliary Load of the Resource in the instantaneous load reported to the Market Operator through ICCP whether the Resource is online or offline.  The Resource’s gross output into the Markets+ Footprint will be reported separately through ICCP.  
(2) Net with Aux – Two values must be reported to the Market Operator via ICCP:  net Resource output (positive value) and Auxiliary Load consumption (positive value).  The Market Participant must report the net value of the Resource’s gross output and Auxiliary Load to the Market Operator through ICCP while the gross output is greater than the Auxiliary Load.  When the Resource’s gross output is less than or equal to the Auxiliary Load, the Market Participant must include the Auxiliary Load less gross output in the instantaneous load that is also reported to the Market Operator through ICCP and report the Resource’s output as zero MWs.
(3) Net without Aux – One value must be reported to the Market Operator via ICCP:  net Resource output (positive or negative).  The Market Participant must report the net value of the Resource’s gross output and Auxiliary Load to the Market Operator through ICCP.  When the Resource’s gross output is less than the Auxiliary Load, the net Resource output will be negative and assessed as load in market settlements. This option may only be used when the Resource’s Market Participant and the entity serving the Auxiliary Load are the same entity.
For options (1) or (2) above, the Auxiliary Load for the Resource is registered by the Market Participant as part of a load Settlement Location included in its load Meter Data.  For option (3), the Auxiliary Load must not be registered by a Market Participant as part of a load Settlement Location or included in its load Meter Data submission. Information on Resource metering is described in Appendix B.7.1.    
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In addition to the responsibilities described under Section 9.1.1, an MSR must provide: 
(1) State of Charge maximum capability in MWh;
(2) Inverter power rating maximum (MW);
(3) Registration charge maximum and discharge maximum (MW). The registration charge maximum and discharge maximum must reflect the MW value the MSR is capable of producing for the Operating Hour.   An MSR must submit Maximum Charge Limits and Maximum Discharge Limits to qualify for any market product the MSR is technically capable of providing for the Operating Hour.
(a) For example, an ESR with a rated maximum discharge capacity of 100 MW that can discharge at 100 MW for fifteen (15) minutes would not be able to register as an MSR in Markets+ with a registration discharge maximum of 100 MW. The Market Participant would need to register the MSR with a registration discharge maximum of 25 MW.
(4) Register auxiliary load as described under Section 9.1.11(1)(2).
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In addition to the responsibilities described under Section 9.1.1, a Market Participant that seeks to aggregate units or plants into a Resource Aggregation must indicate this selection at registration.  The Market Participant will provide all necessary operational characteristics for each unit or plant in the Resource Aggregation. Resource Aggregations are subject to the same telemetry (ICCP) requirements as any other Resource.  The Market Participant must provide the Market Operator with actual output for each unit or plant within the aggregation via ICCP and each unit or plant will be modeled separately in the Network Model. In addition, an initial distribution factor for each unit or plant within the Resource Aggregation must be supplied.  A Market Participant registering a Resource as a Resource Aggregation must provide additional information demonstrating that the Resource Aggregation meets the following requirements: 
(1) Units or plants within the Resource Aggregation must be electrically similar.  The Market Operator will make this determination during registration by evaluating the proposed Resource Aggregation to ensure that any differences in shift factors of the individual units or plants on Markets+ market flows can be adequately modeled through the use of distribution factors, and that the use of the Resource Aggregation is not expected to materially affect Markets+ operations. 
(2) Resources that connect to the Markets+ Footprint at the same electrical point of interconnection to the transmission system may be combined as part of a Resource Aggregation, but resources that are part of a Resource Aggregation are not required to have a single point of interconnection with the transmission system.
(3) The Resource Aggregations must be comprised of: 	
(a) Units or plants located in the same Balancing Authority Area, which requires all units or plants associated with a Resource Aggregation to be within the same Balancing Authority Area; and
(b) Units or plants that are pseudo-tied into a Participating Balancing Authority Area, provided that all the units or plants associated with a particular Resource Aggregation are within a single Balancing Authority Area.  
(4) The units or plants within the Resource Aggregation must share common operational control. Common operational control means that a common Market Participant is responsible for the dispatch of each unit or plant in the aggregation, and the units or plants included in the Resource Aggregation have a collective dispatch capability consistent with the registration parameters of the Resource Aggregation.

At Registration, the Market Participant must provide an initial distribution factor for each unit or plant within the Resource Aggregation. A distribution factor represents an estimate of the respective participation of each unit or plant in the aggregation. The factor is expressed as a percent. 
(1) If, after resource registration, the Market Operator observes that the Resource Aggregation has or anticipates that the Resource Aggregation will have a material impact on market operations then the Market Operator will work with the Market Participant, Participating Balancing Authority, and/or Markets+ Transmission Service Provider, as applicable, to remedy the situation through the Resource registration process. A Resource Aggregation will be considered to have a material impact on Markets+ market operations if system or market abnormalities are observed that occur in conjunction with the Resource Aggregation Point of Interconnection. The Market Operator recognizes that grouped hydro may not be able to separate hydro aggregations because of river management obligations, recognizing that power production is generally subordinate to other multi-purpose project usage directed by laws including statutes, treaties, and operation agreements. 
(2) If units or plants within the Resource Aggregation need to be added or removed, that Resource Aggregation must be deregistered and registered again as a new Resource Aggregation with the updated units or plants. 
Exhibit 9-6 provides a summary of Resource Aggregation registration requirements.
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Market Participants with Resources identified as supporting a High Priority Export Interchange Transaction as described under Section 4.2.3.3(4)(a)(iii) must register as such.  The Resource name identified during registration must be specified on the associated High Priority Export Interchange Transaction e-Tag for validation.  In addition, the Market Participant must provide an executed High Priority Export Interchange Transaction Resource form attesting that the associated Resource is not committed to supply load within the Markets+ Footprint to complete the registration.

[bookmark: _Toc213772056][bookmark: _Toc159233486][bookmark: _Toc167202608]High Priority Import Interchange Transaction Resource
Market Participants must provide an executed High Priority Import Interchange Transaction form attesting that the High Priority Import Transaction has met the requirements as described in Section 4.2.2.7(4)(a)(iii).
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Any Market Participant with load within the Markets+ Footprint must register with the Market Operator via the registration process and be capable of performing the functions of load as described herein.  Loads are registered at Settlement Locations within Settlement Areas.  Loads may choose to be registered at a Settlement Location consisting of either a single Meter Data Submittal Location or multiple Meter Data Submittal Locations.  For each load registered, the Market Participant must specify whether settlement Meter Data will be submitted on an hourly basis or on a five (5) minute basis.  Naming convention requirements for load assets registered in the Markets+ Footprint are provided in Section 9.7.3.  An APnode load Settlement Location is not limited by Settlement Area boundaries.  Failure or refusal to register a load will result in the Market Operator filing an unexecuted version of the service agreement as specified in Attachment E of the Markets+ Tariff for that load with FERC under the name of the Market Participant.
Applications and required registration documentation must conform to the procedures and requirements specified in Section 9.  Registration requests with incomplete documentation may be rejected and scheduled for implementation during the appropriate model update after all completed documentation is received and approved by the Market Operator.  
[bookmark: _Toc263173454][bookmark: _Toc263173675][bookmark: _Toc263173863][bookmark: _Toc263174280][bookmark: _Toc263235182][bookmark: _Toc263235826][bookmark: _Toc263429574][bookmark: _Toc263795617][bookmark: _Toc266869791][bookmark: _Toc159233487][bookmark: _Toc167202609][bookmark: _Toc213772058]Responsibilities of the Load
Each Market Participant is responsible for conducting its operations in accordance with all applicable Markets+ market rules and guidelines.  The Market Participant is responsible for ensuring that settlement Meter Data is submitted to the Market Operator.
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Each Market Participant must identify any Non-Conforming Load asset of 50 MW or greater that the Market Participant specifically forecasts and the Pnode or APnode at which it resides.  A Non-Conforming Load may only be represented by an APnode if the load is in the same location (e.g., a single industrial process served by more than one bus
[bookmark: _Toc159233489][bookmark: _Toc167202611][bookmark: _Toc213772060]Demand Response Load Asset
[bookmark: OLE_LINK90][bookmark: OLE_LINK91][bookmark: _Toc263173457][bookmark: _Toc263173678][bookmark: _Toc263173866][bookmark: _Toc263174283][bookmark: _Toc263235185][bookmark: _Toc263235829][bookmark: _Toc263429577][bookmark: _Toc263795620][bookmark: _Toc266869794]As part of the registration of a DDRR, the Market Participant must also identify a corresponding Demand Response Load Asset and its associated Pnode or APnode at which the load will be reduced.  A Demand Response Load Asset may only be represented by an APnode if the load is in the same location (e.g., a single industrial process served by more than one bus).  The Pnode or APnode of the Demand Response Load Asset must be contained within the associated Demand Response Load Settlement Location definition and have a single Meter Data Submittal Location.  The Demand Response Load Asset is only used by the Market Operator to identify the actual load reduction to verify DDRR compliance with Dispatch Targets and Flexibility Reserve Product deployment instructions. 
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[bookmark: _Toc159233492][bookmark: _Toc167202613][bookmark: _Toc213772062]Loads External to Markets+ Footprint Pseudo-Tying In
Market Participants with load external to the Markets+ Footprint seeking to participate in Markets+ with that load must pseudo-tie that load into a Participating Balancing Authority Area (BAA) within the Markets+ Footprint. Details of the pseudo-tie, including any required agreements, are the responsibility of the Market Participant and the applicable Participating Balancing Authority.  
(a)	The Market Participant representing the load will be responsible for registering and performing all responsibilities that are required of any other load in Markets+. 
[bookmark: _Ref212626723](b)	The Market Participant representing the load must be the Meter Agent or contract with a Meter Agent that will be responsible for submittal of settlement Meter Data as described under Appendix B.
(c)	Firm transmission service from the load into the Markets+ Footprint is required.
(d)	Market Participants may remove or add pseudo-tied in load in accordance with the timelines described under Section 9.6.
[bookmark: _Toc213772063]Identification of Assets Subject to GHG Pricing Programs 
A Market Participant subject to a GHG Pricing Program with Resources and load assets registered under Sections 9.1 and 9.2 must identify those assets to the Market Operator as follows.
[bookmark: _Ref212626756][bookmark: _Toc213772064]Identification of Resource Assets Subject to GHG Pricing Programs
A Market Participant with registered Resource assets must identify which Resources are subject to a GHG Pricing Program, the state or regional regulatory body sponsoring such GHG Pricing Program, and the type of Resource that will be participating within a particular GHG Pricing Program.  There are two types of Resources that may be identified as participating within a GHG Pricing Zone: (1) an Internal GHG Resource and (2) a Specified Source Resource.  
[bookmark: _Ref212559962][bookmark: _Toc213772065]Identification of Internal GHG Resources
A Market Participant which identifies a registered Resource as subject to a GHG Pricing Program must designate that Resource as an Internal GHG Resource. A Resource identified as an Internal GHG Resource may register as any Resource type described under Section 9.1.1. Any Energy dispatched on an Internal GHG Resource is attributed to the GHG Pricing Zone, and the Market Participant offering that Energy into the GHG Pricing Zone will be paid at the Marginal GHG Price.
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A Market Participant with a registered Resource that is outside of the GHG Pricing Zone that intends to sell Energy into a GHG Pricing Zone may identify that Resource as a Specified Source Resource.  A Resource identified as a Specified Source Resource may register as any Resource type described under Section 9.1.1. There are three types of Energy that may be attributed to a GHG Pricing Zone from a Specified Source Resource: (1) Type 1A Energy; (2) Type 1B Energy; and (3) Type 2 Energy.  A Specified Source Resource is modeled as a single physical “Parent” Resource asset that has two Specified Source Resource “Child” Resource assets as shown in Exhibit 9-7 that represent Type 1A Energy and Type 1B and/or Type 2 Energy.  The Specified Source Resource “Child” Resource associated with Type 1B Energy and Type 2 Energy also has the ability to participate in the market as market Energy not attributable to a GHG Pricing Zone through structuring parameters mentioned in Section 5.1.9.  A maximum capacity MW value and minimum capacity MW value associated with the physical “Parent” Resource or, if the Specified Source Resource is an MCR, a maximum capacity MW value and minimum capacity MW value for each configuration associated with the physical “Parent” Resource, must be submitted and will be used for offer validation purposes, as further described under Section 5.1.6 and 5.1.9.  In addition, if the Specified Source Resource is an MSR, the registration charge minimum, charge maximum, discharge minimum , and discharge maximum parameters must be submitted and will be used for Offer validation purposes, as further described under Section 5.1.6 and 5.1.9.
[bookmark: _Toc183787439]

[bookmark: _Toc213772435]Exhibit 9‑7: Specified Source Resource Modeling
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[bookmark: _Ref212560010][bookmark: _Ref212560034][bookmark: _Ref212560052][bookmark: _Ref212560296][bookmark: _Ref212560319][bookmark: _Toc213772067]Type 1A Energy Qualifications for Specified Source Resources
A Market Participant with a Specified Source Resource that intends to offer Type 1A Energy must provide the following information to the Market Operator:
(1) A notification that there is an existing agreement between the Market Participant identifying the Specified Source Resource and a Market Participant serving GHG Load within the applicable GHG Pricing Zone. This notification also includes when a previously reported contract has been terminated.
(2) Confirm the existence of transmission service or demonstrate the ability to obtain transmission service to the load to which the Type 1A Energy is contracted. Such demonstration can include, but is not limited to, the following:
(a) OASIS scenario analyzer report resulting in a “pass”; and
(b) Historical e-Tags on the contracted path.
(3) Confirmation of the maximum amount of GHG Load to be served under the contract.  This value will be used by the Market Operator to validate that the submission of a Type 1A Energy Specified Source Resource “Child” Resource Max ECOL, or in the case of an MSR, the Maximum Discharge Limit, does not exceed this value.
(a) If the contract is for a fixed amount of hourly Energy, this fixed amount of Energy will serve as a cap on the Max ECOL, or in the case of an MSR, the Maximum Discharge Limit, that is submitted as part of the Resource offer associated with the Type 1A Energy Specified Source Resource “Child” Resource.
(b) If the contract designates something other than hourly fixed deliveries, the Market Participant must submit an hourly profile that is applicable to an Operating Day, with each hour representing the maximum forecasted load amount in that hour.  These values will serve as a cap on the Max ECOL, or in the case of an MSR, the Maximum Discharge Limit, that is submitted as part of the Resource Offer associated with the Type 1A Energy Specified Source Resource “Child” Resource.
(c) In the event that a Market Participant’s agreement to supply a GHG Pricing Zone is not specific to any one Resource within the Market Participant’s fleet of Resources, then during asset registration that Market Participant will denote the potential maximum contracted value that could be used to satisfy the forecasted load amount in each hour. These values will serve as a cap on the Max ECOLs, or in the case of an MSR, the Maximum Discharge Limits, that are submitted as part of the Resource Offers associated with the Type 1A Energy “Child” Resources that are associated with each physical “Parent” Resource that is participating in supplying the maximum contracted amount. 
[bookmark: _Ref212560080][bookmark: _Toc213772068]Type 1B Energy Qualifications for Specified Source Resources
A Market Participant with a Specified Source Resource that intends to offer Type 1B Energy must provide notification to the Market Operator that there is an existing agreement between the Market Participant identifying the Specified Source Resource and a Market Participant serving GHG Load within the applicable GHG Pricing Zone. This notification also includes when a previously reported contract has been terminated.
[bookmark: _Ref212560199][bookmark: _Toc213772069]Type 2 Energy Qualifications for Specified Source Resources
Type 2 Energy is Energy in excess of the Specified Source Resource’s Surplus Threshold. A Market Participant with a Specified Source Resource that intends to offer Type 2 Energy is not required to submit any documentation of such Energy at registration. 
[bookmark: _Ref212626788][bookmark: _Toc213772070]Identification of Load Assets Subject to GHG Pricing Programs
A Market Participant with registered load assets as described under Section 9.2 must identify which load assets would qualify as GHG Load and are subject to a GHG Pricing Program, and the state or regional regulatory body sponsoring such GHG Pricing Program. 
[bookmark: _Toc213772071]Identification of GHG Pricing Zones
A GHG Pricing Zone is defined by the Pnodes of the Resource asset identified under Section 9.3.1 and the Pnodes/APnodes of the load assets identified under Section 9.3.2.
[bookmark: _Toc167202615][bookmark: _Toc145062226][bookmark: _Toc146118414][bookmark: _Ref212619527][bookmark: _Ref212619545][bookmark: _Toc213772072][bookmark: _Toc145061104][bookmark: _Toc145064523][bookmark: _Toc145069135][bookmark: _Toc146629007][bookmark: _Toc146630869][bookmark: _Toc146632736][bookmark: _Toc146634601][bookmark: _Toc146635476][bookmark: _Toc146794329][bookmark: _Toc146796024][bookmark: _Toc146797719][bookmark: _Toc146799411][bookmark: _Toc146802030][bookmark: _Toc146804670][bookmark: _Toc146806374][bookmark: _Toc146808080][bookmark: _Toc148706158][bookmark: _Toc149559113][bookmark: _Toc150786580][bookmark: _Toc150856058][bookmark: _Toc151993001][bookmark: _Toc152336107][bookmark: _Toc153272473][bookmark: _Toc157502315][bookmark: _Toc159233494]Registration of Transmission Assets
[bookmark: _Toc159233496]As part of the initial Network Model build prior to Markets+ go-live, throughout routine Markets+ operations, or during Markets+ expansion, the Market Operator will require the following transmission asset-related information to be supplied by all Markets+ Transmission Service Providers, Markets+ Transmission Operators, Participating Balancing Authorities, and non-Markets+ Transmission Service Providers and non-Markets+ Balancing Authorities representing transmission opted-in by a Market+ Transmission Contributor, as applicable. To the extent the Participating Balancing Authority is already communicating this information to the Market Operator via another function, the Market Operator will use that information as appropriate.  After Markets+ go-live, any updates/changes to transmission asset data should be submitted in accordance with Section 9.6. 
(1) Transmission system facilities topology including identification of all transmission lines, buses, transformers, reactive and inductive devices, and voltage levels;
(2) Normal operating conditions for all switches, breakers, and disconnects (Normally Open, Normally Closed);
(3) System Operating Limits (SOL) and Interconnection Reliability Operating Limits (IROL) that would impact the modeling of constraints in the Day-Ahead Market clearing, RUC execution, and RTBM execution; 
(4) All Remedial Action Schemes (RAS) that would impact the modeling of constraints in the Day-Ahead Market clearing, RUC execution, and RTBM execution;
(5) Identification of known Service Flow Constraints, including required SFCs related to transmission opted-in by a Markets+ Transmission Contributor 
(6) Normal and emergency ratings adjusted for ambient temperatures, if applicable, for all transmission facilities for all seasons;
(7) Transformers tap positions and related voltages; 
(8) Transmission line and transformer impedances; and
(9) Transmission asset ownership percent share for instances associated with more than one MTSP to be used in the allocation of excess Congestion Rent as described in the Markets+ Settlements Calculation Guide. The Market Operator will verify the total percent shares among the MTSPs sum to 100 percent.
Market Transfer Interface and Market Opt-In Transfer Interface Registration
[bookmark: _Toc167202616][bookmark: _Toc213772074]Participating Balancing Authorities within Markets+ must register MTIs and MOTIs to represent the designated interfaces between two Participating BAAs where Markets+ interchange from the optimized dispatch will be allocated for scheduling and tagging. MTI and MOTI tag attributes of Normal and Dynamic should be identified at Registration. At least one (1) MTI must be provided at Registration between each adjacent pair of Participating BAs.   Registration of these interfaces should be coordinated between the impacted BAAs. These interfaces must be registered separately as an import for one BAA and an export for the other BAA.  In addition, Participating BAs may optionally define BAA Scheduling Constraints.  These constraints will identify two or more MTIs or MOTIs including all e-Tags associated with MTI and MOTIs  that may be collectively constrained to represent a broader BA to BA interface scheduling constraint, Net Scheduled Interchange adjustment constraint, or other reliability-based constraint. Following such registration, the Coordinated Interchange Scheduling Limits for both MTI and BAA Scheduling Constraints will be conveyed via the Market User Interface by each BA as inputs to the market.  See Sections (4.3.1.1, 4.3.2.1, 4.4.1.1 and 4.4.1.5).  
(1) MTI information must include the registering BAA, exporting BA, importing BA, common scheduling point (POR/POD) between the BAs, direction relative to the registering BA, and priority of the schedule.  The Market Operator will validate all components match from each BAA and pair up the Export and Import MTIs in the commercial model.
(2) MOTI information must include the registering BAA, exporting BAA, importing BAA, scheduling point (POD) of the exporting BAA, scheduling point (POR) of the importing BA and direction relative to the registering BAA.  The Market Operator will validate that all components match from each BAA and pair up the Export and Import MOTIs in the commercial model.
(3) In order to distinguish between two parallel paths between the two Participating BAAs at those designated scheduling points, a MOTI_ID field will also be determined at registration.  This will be supplied by the Market Operator and will default to 1 if there is only a single path.
(4) For each MOTI, all transmission service opted-in on external TSPs must also be provided.  This service must complete a valid transmission path between the two Participating BAAs.  The Priority of the MOTI will be derived by the Market Operator from the lowest priority of service of any segment used to define the path.  If the MOTI contains opt-in Transmission service across a DC line, the DC line must also be specified.
(5) BAA Scheduling Constraints must provide the name of the constraint and the list of all MTIs and MOTIs that will be assessed on a net basis for the constraint.  The MTIs and MOTIs may be both imports and exports combined.   
Registration of Meter Agent
The Market Participant must designate a Meter Agent per the guidelines documented in Section B.4.2 of the Market Protocols and Attachment G of the Markets+ Tariff.  All Meter Agents providing Meter Data under Markets+ Tariff must register with the Market Operator via the registration process.  To become registered, a Meter Agent must be able to demonstrate to the Market Operator that it is capable of performing the functions as described herein.  Meter Data will be provided with the content and format prescribed in these protocols.  The Market Participant is responsible for ensuring that the Market Operator receives Meter Data Submittal Location data from the Meter Agent in a suitable electronic format.
[bookmark: _Toc263235189][bookmark: _Toc263235833][bookmark: _Toc263429581][bookmark: _Toc263795624][bookmark: _Toc266869798][bookmark: _Ref349716467][bookmark: _Ref350419138][bookmark: _Ref372285616][bookmark: _Ref372285617][bookmark: _Ref372285619][bookmark: _Ref372285620][bookmark: _Toc159233497][bookmark: _Toc167202617][bookmark: _Ref212558205][bookmark: _Ref212620605][bookmark: _Ref212620623][bookmark: _Ref212625985][bookmark: _Toc213772075]Network and Commercial Model Updates
Exhibit 9-8, Model Update Implementation Timeline, illustrates when model changes and new Market Participant on-boarding registrations are implemented.  Detailed model update timing requirements for new market data registration and changes to existing market data are included in Appendix C.
The "Update Duration", as detailed in Appendix C, starts when the completed registration documentation is submitted, and all required technical information is received by the Market Operator and ends when the change is fully implemented in all affected models, systems, and/or databases such that the change is effective in the Production (PROD) environment. Registration requests submitted with incomplete documentation may be rejected and scheduled for implementation during the appropriate model update after all completed documentation is received and approved by the Market Operator.  Changes having an update duration of less than thirty (30) Calendar Days may be implemented incrementally in advance of the next scheduled model update as outlined in Appendix C.  
Model changes will be effective on the 1st day of the applicable month. The changes will be available at least seven (7) Calendar Days prior to the effective date to allow participants to submit necessary market data as applicable in preparation for the effective date.  Requests for a new Market Participant without physical assets must be received four (4) months in advance of the effective date desired.  Requests for a new Market Participant with physical assets must be received six (6) months in advance of the effective date desired.  
The Market Operator will work to implement each model update as soon as possible and ensure the updates are implemented in a period that is no later/longer than the applicable indicated update duration, unless otherwise noted.
[bookmark: _Toc213772436]Exhibit 9‑8: Model Update Implementation Timeline

	Model Upload Production 
Effective Date
	Network Model Changes Effective
	*Commercial Model Changes Effective (Existing Market Participants)
	New Market Participants without Assets Registration Effective
	New Market Participants with Assets Registration Effective

	January 1st
	X
	X
	
	

	February 1st
	X
	X
	
	

	March 1st
	X
	X
	
	

	April 1st
	X
	X
	X
	X

	May 1st
	X
	X
	
	

	June 1st
	X
	X
	
	

	July 1st
	X
	X
	
	

	August 1st
	X
	X
	X
	

	September 1st
	X
	X
	
	

	October 1st
	X
	X
	
	X

	November 1st
	X
	X
	
	

	December 1st
	X
	X
	X
	




	Model Upload Production Effective Date For Commercial  Model Changes
	Commercial Changes Submission Due Date

	January 1st
	November 15th

	February 1st
	December 15th

	March 1st
	January 15th

	April 1st
	February 15th

	May 1st
	March 15th

	June 1st
	April 15th

	July 1st
	May 15th

	August 1st
	June 15th

	September 1st
	July 15th

	October 1st
	August 15th

	November 1st
	September 15th

	December 1st

	October 15th






[bookmark: _Toc449947874][bookmark: _Toc159233507][bookmark: _Toc167202625][bookmark: _Ref212620572][bookmark: _Ref212620814][bookmark: _Toc213772076]Naming Conventions for Market Assets 
Market Operator naming conventions are established to ensure that the names for all Market assets meet specific criteria so that: 1) the naming structure of Settlement Locations , Meter Data Submittal Locations (MDSLs), Sources and/or Sinks (Source/Sinks), etc. is consistent and 2) the names of assets are easily identifiable in all Market Operator Network and Market models, systems, etc. The naming conventions primarily address the naming requirements for Settlement Locations and MDSLs, Source/Sinks, and other Market/model data for Market assets registered in Markets+ and used in related models and databases.  However, the Market Operator will work to ensure that the applicable asset name is consistently used in all pertinent Market Operator model data, e.g., EMS data (equipment data), Commercial Model data (Settlement Location name), MOS data (PNODENAME), and other applicable model and system data.  
There are five (5) types of Settlement Locations, which are: Resource (including pseudo-tied resources), Load (including pseudo-tied loads), Trading Hub, Resource Hub, and External Interface. The information provided in the following sections address naming conventions developed for naming the five (5) types of Settlement Locations as well as MDSLs, Source/Sinks, and other Market data.  
[bookmark: _Toc449947875][bookmark: _Toc159233508][bookmark: _Toc167202626][bookmark: _Toc213772077]General Requirements
(1) The names of Settlement Locations  and Meter Data Submittal Locations (MDSLs) must be in all UPPERCASE LETTERS/ALPHANUMERIC CHARACTERS and must not be more than twenty-five (25) characters in length.  Each Settlement Location registered in the Market must have a unique name.
(2) The names for Sources and/or Sinks should also be in all UPPERCASE LETTERS/ALPHANUMERIC CHARACTERS and must not be more than fourteen (14) characters in length.  Each Source and/or Sink to be mapped to a modeled Settlement Location must have a unique name.
(3) Appropriate and approved acronyms for applicable Markets+ Settlement Areas must be used for the Settlement Area information included in the names of Settlement Locations and MDSLs. 
(4) At least one MDSL will be registered and related to a registered asset Settlement Location. The applicable MDSL should have the same name and format as the registered Asset Resource Settlement Location to which it is related.  A Market Participant may register multiple MDSLs and assign them to one Settlement Location.  For this situation, the name of each additional MDSL should be similar to and/or reflect the naming aspects of the asset’s registered Settlement Location.
(5) Naming conventions also apply to Load and Resource assets that are pseudo-tied into the Markets+ Footprint since they are considered to be Markets+ Footprint assets.  The Settlement Area used in the names of the Settlement Locations for pseudo-tied Load and Resources will be the Settlement Area into which the Load or Resource is pseudo-tied.   
[bookmark: _Toc449947876][bookmark: _Toc159233509][bookmark: _Toc167202627][bookmark: _Toc213772078]Resource Settlement Location /Asset Name
The Market Operator will work to ensure the applicable Resource name is consistently used in model data, e.g., EMS Resource data, Commercial Model data (Settlement Location name) and MOS data (PNODENAME), etc.  The Resource Settlement Location name must include appropriate information to uniquely distinguish the Resource from other Resources registered in Markets+.  For each option below, the Resource name and Unit name may be combined with no period (.) separating them.  
(1) Resource Settlement Location for MP of Settlement Area – The Settlement Location name must include the Settlement Area (SA), MP/Asset Owner name/acronym, Resource name, and Unit name/ID with each separated by a period (.), as applicable. The Resource name and Unit name can be combined with no period (.) separating them
Example: With Settlement Area for Resource being “AAAA”; MP/Asset Owner name being “MMMM”, Resource name being “BBBB”; unit name being “CCCC”; Settlement Location name = AAAA.MMMM.BBBB.CCCC or AAAA.MMMM.BBBBCCCC. 
[bookmark: _Toc134798420][bookmark: _Toc134800716][bookmark: _Toc145061120][bookmark: _Toc145064539][bookmark: _Toc145069151][bookmark: _Toc146629023][bookmark: _Toc146630885][bookmark: _Toc146632752][bookmark: _Toc146634617][bookmark: _Toc146635492][bookmark: _Toc146794345][bookmark: _Toc146796040][bookmark: _Toc146797735][bookmark: _Toc146799427][bookmark: _Toc146802046][bookmark: _Toc146804686][bookmark: _Toc146806390][bookmark: _Toc146808096][bookmark: _Toc148706174][bookmark: _Toc149559129][bookmark: _Toc150786596][bookmark: _Toc150856074][bookmark: _Toc151993017][bookmark: _Toc152336123][bookmark: _Toc153272489][bookmark: _Toc157502331][bookmark: _Toc159233510][bookmark: _Toc167106155][bookmark: _Toc167106233][bookmark: _Toc167202520][bookmark: _Toc167202628][bookmark: _Toc134798421][bookmark: _Toc134800717][bookmark: _Toc145061121][bookmark: _Toc145064540][bookmark: _Toc145069152][bookmark: _Toc146629024][bookmark: _Toc146630886][bookmark: _Toc146632753][bookmark: _Toc146634618][bookmark: _Toc146635493][bookmark: _Toc146794346][bookmark: _Toc146796041][bookmark: _Toc146797736][bookmark: _Toc146799428][bookmark: _Toc146802047][bookmark: _Toc146804687][bookmark: _Toc146806391][bookmark: _Toc146808097][bookmark: _Toc148706175][bookmark: _Toc149559130][bookmark: _Toc150786597][bookmark: _Toc150856075][bookmark: _Toc151993018][bookmark: _Toc152336124][bookmark: _Toc153272490][bookmark: _Toc157502332][bookmark: _Toc159233511][bookmark: _Toc167106156][bookmark: _Toc167106234][bookmark: _Toc167202521][bookmark: _Toc167202629][bookmark: _Toc449947877][bookmark: _Toc159233512][bookmark: _Toc167202630][bookmark: _Toc213772079]Load Settlement Location Name/Asset Name
The Load Settlement Location /Asset name must be consistent with the name used for the load in the latest applicable load data as well as for Source/Sinks. The Market Operator will work to ensure that the applicable load name is consistently used in model data, e.g., EMS load data, Commercial Model data (Settlement Location Name) and MOS data (PNODENAME), etc.. The Load Settlement Location name must include the appropriate information, based on the type of load being registered. 
(1) The name of an MP’s Load Settlement Location for loads in the Settlement Area must include the MP’s Settlement Area (SA) followed by the MP/Asset Owner name/acronym separated by an underscore (_).  It is also acceptable to include a load name as long as the naming convention character limit is not exceeded as shown below.  
Example: With MP’s Settlement Area for load being “AAAA”; MP name being “MMMM”; Settlement Location name = AAAA_MMMM or with MP’s Settlement Area for load being “AAAA”; MP name being “MMMM”, and load name being “LLLL”; Settlement Location name = AAAA_MMMM_LLLL.

[bookmark: _Toc449947878][bookmark: _Toc159233515][bookmark: _Toc167202633][bookmark: _Toc213772080]Hub Settlement Location Name
A Hub is a Settlement Location representing an aggregation of Pnodes as defined by the Market Operator in coordination with Market Participants.  The Market Operator will determine the Settlement Location name of any approved Trading Hub developed for use in Markets+ and post the identification of the Hub prior to the proposed effective date.  The name of a Resource Hub is determined by the Market Participant registering the Hub and should include the MP’s acronym. 
[bookmark: _Toc449947879][bookmark: _Toc159233516][bookmark: _Toc167202634][bookmark: _Toc213772081]Tie Interface Meter Data Submittal Location (MDSL) Name
The Market Operator requires net measurements on the tie interfaces between each Settlement Area and between the Settlement Areas and the BAs external to the Markets+ Footprint.  Each Market Participant responsible for a residual load of a Settlement Area is required to register tie interface MDSL(s), as applicable, to account for the tie interfaces and account for net tie-line flows for that Settlement Area. The format for each tie interface is AREAX.AREAY, where AREAX and AREAY are the Settlement Area names or Balancing Authority Area names neighboring the Settlement Area.  See additional details below:
(1) Example: With the registering MP’s related Settlement Area acronym being “AREA1” and the neighboring Settlement Area being “AREA2”; the tie interface MDSL name = AREA1.AREA2.  For each AREA1.AREA2 MDSL combination where both areas are Settlement Areas, there will also be a corresponding reciprocal tie interface, AREA2.AREA1.  This reciprocal tie interface is registered by the MP responsible for the adjacent Settlement Area and data for this MDSL must be submitted by the designated Meter Agent of the residual load owner of AREA2. 

(2) Example: With the registering MP’s related Settlement Area acronym being “AREAM” and the neighboring Balancing Authority Area which is outside of the M+ footprint being “AREAE”; the tie interface MDSL name = AREAE.AREAM.  A reciprocal MDSL is not required for neighboring Balancing Authority Areas.
[bookmark: _Toc449947880][bookmark: _Toc159233517][bookmark: _Toc167202635][bookmark: _Toc213772082]Source/Sink Name and Settlement Location Mapping
Each Settlement Location must have at least one Source and/or Sink related/mapped to it, which must be registered and activated in the NAESB EIR Source/Sink registry.  The Source/Sink should include the MP acronym and be consistent with/compatible to the related Settlement Location name as well as with the name used for the asset in the latest applicable data. The Source/Sink may also be the same as the related Settlement Location name; however, the Source/Sink name must be less than or equal to fourteen (14) characters.  The Source/Sink name must be consistent with or similar to the name used for the Resource or load asset in the latest applicable database.  In some instances, multiple MPs may register different sources and sinks that represent or map to the same Settlement Location.  
[bookmark: _Toc449947881][bookmark: _Toc159233518][bookmark: _Toc167202636][bookmark: _Toc213772083]Market and/or Reliability Data Developed and Named by the Market Operator
The Market Operator will determine and provide the naming of the Pnode name (including Pnodes and APnodes), EMS station name, and EMS unit name for all Market assets (Resource, aggregate load, and bus level loads) registered in the Markets+ Footprint by a Market Participant. The Market Operator will also determine and provide the naming of DC ties, zones, and other Market data working with MPs, TSPs, TOPs and BAs, and others as needed.  The Market Operator will ensure that names selected and used for each of these data fields are consistent with other names, including the related Settlement Location, MDSL, and Source/Sink registered and used for the assets in Markets+.  


[bookmark: _Toc213772084]Market System Outage and Error Handling
[bookmark: _Toc159233520][bookmark: _Toc213772085]Market System Outages
In the event that the Day-Ahead Market system or the RTBM system incurs an outage that prevents LMPs and MCPs from being calculated for use in settlements, the Market Operator will use the following procedures to calculate prices for use in settlements.
[bookmark: _Toc159233521][bookmark: _Toc213772086]Day-Ahead Market System Outages
In the event a failure of the Day-Ahead Market systems results in the loss of the ability to clear the Day-Ahead Market, the Market Operator will set the Day-Ahead Market LMP and MCP and all the components thereof to zero. Settlements will use a zero (0) dollar value for all Day-Ahead Market charges and credits. The Day-Ahead RUC process will be performed assuming that there are no Day-Ahead Market commitments available. 
[bookmark: _Toc159233522][bookmark: _Toc213772087]Markets+ Footprint Wide Real-Time Balancing Market System Outages
Outages of the Real-Time Balancing Market can result in the loss of Real-Time Balancing Market pricing data for use in settlements.  The following rules will apply to the calculation of RTBM LMPs and MCPs during RTBM system outages:
(1) For RTBM outages of twelve (12) Dispatch Intervals or less, the estimated LMPs, MCCs, MLCs, and MCPs will be set equal to the set of LMPs, MCCs, MLCs, and MCPs from the last successful RTBM execution.
(2) For RTBM outages of more than twelve (12) Dispatch Intervals, the Market Operator will for RTBM settlements, use the LMPs, MCCs, MLCs, and MCPs generated in the Day-Ahead Market.  To the extent that the Market Operator is unable to use the  LMPs, MCCs, MLCs, and MCPs generated in the Day-Ahead Market, the Market Operator will recalculate the LMPs, MCCs, MLCs, and MCPs using the best data available during the RTBM system outage.  
[bookmark: _Toc213772088][bookmark: _Toc159233523]Locational Marginal Prices during Island Conditions and Markets+ Footprint Expansion Cutovers 
If a portion of generation and load within the Markets+ Footprint becomes electrically isolated from the rest of the Markets+ Footprint (Island), the Market Operator will calculate LMPs and settlement components thereof for the Day-Ahead Market and the RTBM within the Island using Mitigated Offers for Resources within the Island in a manner that reflects, as closely as practicable, the LMPs and settlement components thereof within the Island that would have resulted if the RTBM systems had calculated the LMPs and settlement components thereof, and will use such data for settlement purposes within the Island for each of the Dispatch Intervals.
If an approved RTBM solution does not include a value for the first interval a Settlement Location is effective, the Market Operator will calculate the LMPs and settlement components thereof for that Settlement Location for that interval, using Mitigated Offers for Resources in a manner that reflects, as closely as practicable, the LMPs and settlement components thereof that would have resulted if the RTBM systems had calculated the values, and will use such data for settlement purposes for that Settlement Location until an RTBM approves. 
No clearing of Flexibility Reserve Products will occur within the island and MCPs within the island will be set equal to zero. 
[bookmark: _Toc212633558][bookmark: _Toc212634239][bookmark: _Toc213746624][bookmark: _Toc213772089][bookmark: _Toc159233524][bookmark: _Ref180147511][bookmark: _Toc213772090]Procedures for Correcting Prices Resulting From Market Software and Data Errors
Market Software Errors and/or Data Errors may occur in the Day-Ahead Market and/or RTBM and result in inaccurate LMPs, MCPs, and/or Marginal GHG Prices.     
These occurrences may warrant a revision to LMPs, MCPs, and/or Marginal GHG Prices, and are flagged by the Market Operator. 
[bookmark: _Toc254787600][bookmark: _Toc263173461][bookmark: _Toc263173682][bookmark: _Toc263173870][bookmark: _Toc263174287][bookmark: _Toc263235194][bookmark: _Toc263235838][bookmark: _Toc263429586][bookmark: _Toc263795629][bookmark: _Toc266869803][bookmark: _Ref491440241][bookmark: _Toc159233525][bookmark: _Toc213772091]Procedures for Revising Prices in Response to Market Software and Data Errors
In accordance with the process set forth in Attachment A of the Markets+ Tariff, The Market Operator, in its sole discretion, may make LMP, Marginal GHG Price, and MCP corrections, and such corrections will be made in accordance with Attachment A of the  Markets+ Tariff.  Such price corrections may only be performed if the underlying causes result in a significant Day-Ahead or Real-Time Balancing Market impact.  In the exercise of its discretion pursuant to Attachment A of the  Markets+ Tariff , the Market Operator may consider all relevant facts, including, but not limited to, the degree of the economic impact to the market results in terms of production cost. For purposes of this section, "production cost" is defined as the settlement cost for the market and can be calculated as the sum of the cleared MW * LMP plus cleared Flexibility Reserve Products * MCP plus start-up and no-load costs plus Marginal GHG Price * GHG attributed MW for all Resources.

[bookmark: _Toc263173462][bookmark: _Toc263174288][bookmark: _Toc263429587][bookmark: _Toc263795630][bookmark: _Toc266869804][bookmark: _Toc159233526][bookmark: _Toc213772092]Notice to Market Participants and the Public
[bookmark: _Toc263173463][bookmark: _Toc263174289][bookmark: _Toc263429588][bookmark: _Toc263795631][bookmark: _Toc266869805]If the Market Operator determines per Attachment A of the Markets+ Tariff that a Market Software and/or Data Error has occurred that requires a correction of one or more LMPs, Marginal GHG Prices, and/or MCPs, the Market Operator will notify Market Participants of the contemplated price correction.  If the Market Operator provides notification of the contemplated price correction later than 23:59 hours PPT five (5) Business Days following the Operating Day in which the LMPs, Marginal GHG Prices, and MCPs would be affected by the contemplated price correction, the Market Operator will request Commission approval prior to making the price correction.  The Market Operator will utilize the following repricing notification process prior to requesting Commission approval:
(1) First, the Market Operator will review with the appropriate Markets+ organizational group the proposal for the price correction and the schedule for remediating the market software and/or Data Error causing the need for price correction;
(2) Second, the Market Operator will review the proposal with the Markets+ Executive Committee (MPEC) and the Markets+ Independent Panel (MIP); and
(3) Third, the Market Operator will file the request for approval with the Commission.
[bookmark: _Toc266869806][bookmark: _Toc159233527][bookmark: _Toc213772093][bookmark: _Toc263173464][bookmark: _Toc263174290][bookmark: _Toc263429589][bookmark: _Toc263795632]Process for Recalculating Day-Ahead Market Cleared Amounts and Prices
The Market Operator will recalculate LMPs, MCPs, Marginal GHG Prices, and Day-Ahead Market cleared quantities in a manner that reflects, as closely as practicable, the Day-Ahead Market results that would have resulted but for the relevant Market Software and/or Data Error while maintaining the original Day-Ahead Market unit commitment.  The Market Operator will perform any necessary settlement recalculation using these updated Day-Ahead Market results, if required.  Such recalculated Day-Ahead Market results will be provided to Market Participants in the same manner as the original Day-Ahead Market results determined in the ordinary course of business (i.e., in a programmatically downloadable file).     
[bookmark: _Toc266869807][bookmark: _Toc159233528][bookmark: _Toc213772094]Process for Recalculating RTBM Prices
The Market Operator will recalculate LMPs, Marginal GHG Prices, and MCPs for the RTBM in a manner that reflects, as closely as practicable, the LMPs, Marginal GHG Prices, and MCPs that would have resulted but for the relevant Software Error or Data Error and will perform any necessary settlement recalculation using these updated values.  Such recalculated LMPs, Marginal GHG Prices, and MCPs will be provided to Market Participants in the same manner as LMPs, Marginal GHG Prices, and MCPs determined in the ordinary course of business (i.e., in a programmatically downloadable file).
[bookmark: _Toc159233529][bookmark: _Toc213772095][bookmark: _Toc263173465][bookmark: _Toc263174291][bookmark: _Toc263429590][bookmark: _Toc263795633][bookmark: _Toc266869808]Compensatory Payments to Market Participants 
For cases in which RTBM prices have been recalculated, compensation to Market Participants will be as follows: 
(1) [bookmark: _Toc212633565][bookmark: _Toc212634246][bookmark: _Toc213746631][bookmark: _Toc213772096]When the recalculated RTBM LMP plus the applicable RTBM Marginal GHG Price is less than a Resource’s Energy Offer Curve price plus the applicable Specified GHG Adder, compensation will be as described under Section 2.6.5(1)(a) of the Markets+ Settlements Calculation Guide;
(2) [bookmark: _Toc212633566][bookmark: _Toc212634247][bookmark: _Toc213746632][bookmark: _Toc213772097]When a Resource’s recalculated RTBM LMP plus the applicable RTBM Marginal GHG Price is greater than the Day-Ahead Market LMP plus the applicable RTBM Marginal GHG Price and the Market Participant is buying back its Day-Ahead Market position,  compensation will be as described under Section 2.6.5(1)(b) of the Markets+ Settlements Calculation Guide;     
(3) [bookmark: _Toc212633567][bookmark: _Toc212634248][bookmark: _Toc213772098]When a Resource’s recalculated RTBM Flexibility Reserve Product MCP is greater than the Day-Ahead Market Flexibility Reserve Product MCP and the Market Participant is buying back its Day-Ahead Market Flexibility Reserve Product position resulting from the Market Operator clearing all or a portion of that Flexibility Reserve Product on a different Resource in the market solution, compensation will be as described under Section 2.6.5(1)(c) of the Markets+ Settlements Calculation Guide.     
[bookmark: _Toc254787601][bookmark: _Toc263173466][bookmark: _Toc263173683][bookmark: _Toc263173871][bookmark: _Toc263174292][bookmark: _Toc263235195][bookmark: _Toc263235839][bookmark: _Toc263429591][bookmark: _Toc263795634][bookmark: _Toc266869809][bookmark: _Toc159233530][bookmark: _Toc213772099]Disputes and Resettlement Provisions
If a Market Participant does not agree with a price correction made by the Market Operator, the Market Participant may use the dispute and resettlement mechanism provided in Section 4.5.15 to resolve such disagreement.
[bookmark: _Toc212633569][bookmark: _Toc212634250][bookmark: _Toc213746635][bookmark: _Toc213772100][bookmark: _Toc212633570][bookmark: _Toc212634251][bookmark: _Toc213746636][bookmark: _Toc213772101][bookmark: _Toc192154793][bookmark: _Toc193031455][bookmark: _Toc193032148][bookmark: _Toc193032841][bookmark: _Toc208563339][bookmark: _Toc213772102]Market Monitoring and Mitigation
Market monitoring and mitigation are intended to provide for the monitoring by the Market Monitor of Markets+ and other services provided under the Markets+ Tariff (Markets and Services) and mitigation by the Market Operator of the potential exercise of horizontal and vertical market power by Market Participants.  
[bookmark: _Toc213772103][bookmark: _Toc263429593][bookmark: _Toc263795636][bookmark: _Toc265675884][bookmark: _Toc266869811][bookmark: _Toc159233532][bookmark: _Toc141100815]Market Monitoring 
[bookmark: _Toc262560958]The function of the Market Monitor is to promote and support a competitive and efficient market.  Efficient markets optimize the outcome for both buyers and sellers as a whole by reasonably reflecting supply and demand conditions in the resulting prices and quantities.  The Market Monitor can promote and support the Markets+ markets because it is independent of any entity, including the Market Operator and Market Participants.  The Market Monitor does not levy fines on Market Participants.  If the Market Monitor observes potential violations, including the exercise of market power, it may investigate market behavior, refer behavior to FERC, and recommend action to the Market Operator as allowed by the Tariff.  Though the Market Monitor interacts with FERC, such as submitting reports or referring potential violations, FERC does not manage the Market Monitor’s daily operation.  The Market Monitor is not partial to any entity or group, including generation, load, fuel type, technology type, region, or any particular Market Participant.  The Market Monitor’s independence and impartiality allow it to objectively evaluate and report on the market.  The independent Market Monitor will use economic theory and market data to evaluate and propose market rules, to review and report on market performance, and to identify behavior of Market Participants or the Market Operator that may require investigation according to its Market Monitoring Plan (the Plan).  

[bookmark: _Toc263429594][bookmark: _Toc263795637][bookmark: _Toc265675885][bookmark: _Toc266869812][bookmark: _Ref349743163][bookmark: _Toc159233533][bookmark: _Toc141100816][bookmark: _Ref212627422][bookmark: _Toc213772104] Purpose and Objective
The objective of the Market Monitoring Plan is to provide for the independent, impartial, and effective monitoring of Markets and Services to (a) identify and address abuses of horizontal and vertical market power,  (b) evaluate the efficiency and implementation of Markets and Services, (c) identify market design flaws and recommend any changes in design to improve the operation of Markets and Services for the benefit of consumers and Market Participants, and (d) monitor Market Participants’ compliance with market rules. 
The Market Monitor will work to ensure that its functions and activities are implemented fairly and consistently and that they protect and foster competition while minimizing interference with open and competitive markets.  The Market Monitor will observe and evaluate market performance and activity using indices, metrics, and screens.  While the Market Monitor remains independent from the Market Operator and Market Participants, the Market Monitor may take input from appropriate stakeholders and interested parties to develop indices and metrics.  The Market Monitor prefers an efficient market design that mitigates the exercise of market power in advance rather than monitoring and attempting to address the behavior afterward.
The Market Monitor will evaluate existing and proposed market rules, Markets+ Tariff provisions and market design elements, and will recommend proposed rules and tariff changes to the Market Operator, FERC’s Office of Energy Market Regulation (or its successor organization) staff, and other interested entities such as state commissions and Market Participants, as appropriate.  Because the role is advisory only, the Market Monitor will not effectuate its proposed market design itself.  The Market Monitor will limit the distribution of its identifications and recommendations to the Market Operator and FERC’s Office of Energy Market Regulations (or its successor organization) staff in the event that the Market Monitor believes that broader dissemination could lead to exploitation, with an explanation of why further dissemination should be avoided at that time.
The Market Monitor will review and report on the performance of the wholesale market as described in Section 11.1.7.
The Market Monitor will identify and notify FERC of instances in which a Market Participant's or the Market Operator's behavior may require investigation, including, but not limited to, suspected Market Violations.
[bookmark: _Toc266869813][bookmark: _Toc159233534][bookmark: _Toc141100817][bookmark: _Toc213772105]Resolution of Conflicts
In the event there is a conflict between this Section 11 of the Markets+ Protocols and Attachment C of the Markets+ Tariff or any other provision of the Markets+ Tariff, Attachment C will control.
[bookmark: _Toc263429595][bookmark: _Toc263795638][bookmark: _Toc265675886][bookmark: _Toc266869814][bookmark: _Toc159233535][bookmark: _Toc141100818][bookmark: _Toc213772106]Independent Market Monitor
The Market Monitor independently performs those activities necessary to provide impartial and effective market monitoring within the scope of the Markets+ Tariff and these Protocols.  No person or entity may screen, alter, delete, or delay the findings, conclusions, and recommendations developed by the Market Monitor that fall within the scope of the market monitoring responsibilities contained in the Markets+ Tariff and these Protocols. The Market Monitor may verify information with affected Market Participants prior to making recommendations or reports. 
[bookmark: _Toc263429596][bookmark: _Toc263795639][bookmark: _Toc265675887][bookmark: _Toc266869815][bookmark: _Toc159233536][bookmark: _Toc141100819][bookmark: _Toc213772107]Staffing and Resources
The Market Monitor is responsible for all Market Monitoring functions and is an independent organization within SPP that directly reports to the Board of Directors, excluding any SPP management representatives serving on the Board of Directors.
[bookmark: _Toc263429597][bookmark: _Toc263795640][bookmark: _Toc265675888][bookmark: _Toc266869816][bookmark: _Toc159233537][bookmark: _Toc141100820][bookmark: _Toc213772108]Relationships and Notifications
As a general principle, the Market Monitor may obtain input from the Markets+ committees and working groups, FERC Staff, Market Operator Staff, the Markets+ State Committee, and affected state regulatory authorities for the purpose of executing its duties.  
The Market Monitor must bring any instances of market behavior that may require investigation (including, but not limited to, suspected Markets+ Tariff violations, suspected violations of FERC-approved rules and regulations, suspected market manipulation, and inappropriate dispatch) to the attention of the Board, the officers of SPP, FERC’s Office of Enforcement (or its successor organization) staff, and other affected state regulatory authorities, as the Market Monitor may deem necessary or appropriate.  
After any initial inquiry, the Market Monitor must also provide notification to the Markets+ Independent Panel, the Board of Directors, the President of SPP, FERC’s Office of Enforcement (or its successor organization) staff, and other interested entities such as relevant state regulatory commissions and Market Participants, as soon as practicable in the event it identifies a significant market problem that may require (a) further review, (b) a change in tariffs or market rules, or (c) referral to FERC.  In the event the Market Monitor believes broader dissemination could lead to exploitation, it may limit distribution of its identifications and recommendations to the Board of Directors, the Markets+ Independent Panel, the President of SPP, and FERC Staff with an explanation of why further dissemination should be avoided at that time.
The Market Monitor may also interface with FERC staff and other RTO and ISO market monitors in adjacent regions as needed for the purpose of addressing electricity market issues in a comprehensive manner.  
[bookmark: _Toc263429598][bookmark: _Toc263795641][bookmark: _Toc265675889][bookmark: _Toc266869817][bookmark: _Toc159233538][bookmark: _Toc141100821][bookmark: _Toc213772109]Standards of Conduct
[bookmark: _Ref212627806]The Market Monitor must abide by the SPP Standards of Conduct, which will be appropriate for establishing the professional and financial independence of the Market Monitor.  The Market Monitor will certify compliance with such policies to the Board and President of SPP.  Consistent with Order No. 719 requirements for Market Monitor ethics standards, the Market Monitor and its employees will comply with those standards outlined in Attachment C of the Markets+ Tariff.
[bookmark: _Toc81128812][bookmark: _Toc262560961][bookmark: _Toc263429599][bookmark: _Toc263795642][bookmark: _Toc265675890][bookmark: _Toc266869818][bookmark: _Ref349743195][bookmark: _Ref349743210][bookmark: _Ref349743226][bookmark: _Toc159233539][bookmark: _Toc141100822][bookmark: _Ref212627820][bookmark: _Ref212627846][bookmark: _Ref212627882][bookmark: _Toc213772110]Market Monitoring
[bookmark: _Toc263429600][bookmark: _Toc263795643][bookmark: _Toc265675891][bookmark: _Toc266869819][bookmark: _Toc159233540][bookmark: _Toc141100823][bookmark: _Toc213772111]Markets to be Monitored
The Market Monitor will monitor Markets and Services provided under the Markets+ Tariff.  The Market Monitor will not monitor bilateral energy, transmission, or capacity markets and services not administered, coordinated, or facilitated by the Market Operator, except to assess the effect of these markets and services on Markets and Services or the effects of Markets and Services on these unmonitored markets.  Similarly, the Market Monitor will not monitor the energy, transmission, or capacity markets and services in regions adjacent to Markets+ except to assess the effect of these markets and services on Markets and Services or the effects of Markets and Services on these adjacent markets.
[bookmark: _Toc263429601][bookmark: _Toc263795644][bookmark: _Toc265675892][bookmark: _Toc266869820][bookmark: _Toc159233541][bookmark: _Toc141100824][bookmark: _Toc213772112]Monitoring Activities
The Market Monitor will implement these market monitoring protocols and will monitor Markets and Services by reviewing and analyzing market Data and Information including, but not limited to:
(1) Resource Registration data required under Section 9;
(2) Resource Offer data, including non-price related Offer parameters required for use in either the Day-Ahead Market, Reliability Unit Commitment processes, and/or RTBM, including parameters related to GHG Pricing Programs and GHG Reduction Programs under Attachment K of the Markets+ Tariff; 
(3) Demand Bids for the purchase of Energy in the Day-Ahead Market;
(4) Virtual Energy Transactions for the purchase or sale of Energy in the Day-Ahead Market;
(5) Export Interchange Transaction Bids and Import Interchange Transaction Offers for the purchase and sale of Energy in the Day-Ahead Market and RTBM;
(6) Actual commitment and dispatch of Resources, including but not limited to Resource MW capability and output, MVAR capability and output, status, and outages;
(7) Locational Marginal Prices and zonal Market Clearing Prices at all Settlement Locations in or affecting any of the Markets and Services;
(8) Markets+ Participating Balancing Authority Area data within the Markets+ Footprint, including but not limited to demand, area control error, Net Scheduled Interchange, actual total net interchange, and forecasts of operating reserves and peak demand;
(9) Conditions or events both inside and outside the Markets+ Footprint affecting the supply and demand for, and the quantity and price of, products or services sold or to be sold in Markets and Services; 
(10) Information regarding transmission services and rights. This includes the estimation, calculation, and posting of Service Flow Constraints (SFC) and the inputs used to determine SFC. This also includes transmission rights that have been opted-out from or opted-in to Markets+; 
(11) Information regarding the nature and extent of transmission congestion in the region and, to the extent practicable, transmission congestion on any other system that affects Markets and Services, including but not limited to causes of, costs of, and charges for transmission congestion, transmission facility loading, MVA capability, line status, and outages;
(12) Settlement data for Markets and Services; 
(13) Any information regarding collusive or other anticompetitive or inefficient behavior in or affecting Markets and Services; 
(14) Generation resource operating cost data for estimating Resource incremental cost, including fuel input costs, heat rates where applicable, start-up fuel requirements, environmental costs, and variable operating and maintenance expenses; and
(15) Any additional Resource and transmission facility outage data not otherwise provided for in this section.

[bookmark: _Ref212628560]In addition to the monitoring of market Data and Information, the Market Monitor may communicate with the Market Operator and Market Participants at any time for the purpose of monitoring and assessing market conditions.
[bookmark: _Toc263429603][bookmark: _Toc263795646][bookmark: _Toc265675894][bookmark: _Toc266869822][bookmark: _Toc159233542][bookmark: _Toc141100825][bookmark: _Ref212128412][bookmark: _Ref212627988][bookmark: _Ref212628561][bookmark: _Ref212631759][bookmark: _Ref212632227][bookmark: _Toc213772113]Instances of Market Power
The Market Monitor will analyze market data with regard to instances of market power and refer possible cases to FERC when the Market Monitor determines that there is sufficient credible information to warrant such action.  The Market Monitor will make referrals in accordance with 18 CFR 35.28(g)(3)(iv)(A).   
The Market Monitor will keep the Market Operator and Interested Government Agencies apprised of the potential for and the implications of abusive market power behavior and make recommendations as to how to remove the potential for, and ability to exercise, market power. 
Specific monitoring activities regarding physical and economic withholding will include, but not be limited to, assessment of (a) availability of Resources, (b) artificial barriers to entry and exit, (c) impact of the use of Resources for reliability versus energy purposes, (d) market response to price spikes, and (e) analysis of bidding patterns.  On an ongoing basis, the Market Monitor will consult with the Markets+ Design Working Group on examining other areas for potential instances of market power. 
[bookmark: _Toc263429604][bookmark: _Toc263795647][bookmark: _Toc265675895][bookmark: _Toc266869823][bookmark: _Toc159233543][bookmark: _Toc141100826][bookmark: _Toc213772114]Market Participant Behavior Warranting Possible Mitigation
The Market Monitor will monitor Markets and Services for potential abuse associated with the following categories of Market Participant behavior:
(1) Economic Withholding;
(2) Uneconomic Production;
(3) Physical Withholding; and
(4) Uneconomic Virtual Bids and Offers.

Abuse of these types of behaviors is prohibited.  The above list is not an exhaustive list of potential signs of market manipulation.  The mitigation measures and monitoring metrics for each of the Market Participant behaviors in (1)-(4) are fully developed in this Section 11 and in Appendix D.  When the Market Monitor determines there is sufficient credible information about a specific abusive practice, it will refer the issue to FERC’s Office of Enforcement for further review.  Nothing in this Section 11 limits the Market Monitor’s obligation to refer other suspected market violations to FERC’s Office of Enforcement, even where suspected behavior does not fall explicitly within the above-mentioned categories or descriptions, including for market manipulation as described in Attachment C.   
[bookmark: _Toc81128814][bookmark: _Toc262560962][bookmark: _Toc263429605][bookmark: _Toc263795648][bookmark: _Toc265675896][bookmark: _Toc266869824][bookmark: _Toc159233544][bookmark: _Toc141100827][bookmark: _Toc213772115]Inquiries
[bookmark: _Toc263429606][bookmark: _Toc263795649][bookmark: _Toc265675897][bookmark: _Toc266869825][bookmark: _Toc159233545][bookmark: _Toc213772116]Requests to the Market Monitor Regarding Market Participant Behavior
Any Market Participant or Interested Government Agency may submit in writing a complaint or request for an inquiry to the Market Monitor.  Upon receipt of such complaint or request, the Market Monitor will decide whether an inquiry should be conducted.  As an initial screen, the Market Monitor should not pursue any complaint pertaining to issues not related to Markets and Services or monitored and overseen by the Market Monitor.  An inquiry will be conducted if the Market Monitor determines it should be conducted.  Requests by Market Participants and Interested Government Agencies for the Market Monitor to conduct an inquiry may be made confidentially.  The Market Monitor will keep the identity of the requester confidential and will keep the existence of any inquiry conducted confidential from all uninvolved parties and from involved parties, other than the requesting party, to the extent practicable.
Nothing in this Section 11 should be interpreted as preventing the Market Monitor from conducting inquiries, either confidentially or publicly, without first receiving a complaint from a Market Participant or Interested Government Agency.  The Market Monitor may initiate inquiries into any matter at any time that pertains to Markets and Services that is part of their market monitoring obligation or market power mitigation obligation.
The Market Monitor may be limited in its ability to communicate results or progress of the inquiry to the issuing entity.  If appropriate, the Market Monitor will coordinate the reporting of the inquiry to the Board of Directors, Oversight Committee, FERC, or state authority.
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[bookmark: _Toc81128815][bookmark: _Toc262560963][bookmark: _Toc263429609][bookmark: _Toc263795652][bookmark: _Toc265675900][bookmark: _Toc266869828][bookmark: _Toc159233548][bookmark: _Toc141100831][bookmark: _Toc213772117]Compliance and Corrective Actions
[bookmark: _Toc141100832][bookmark: _Toc213772118]Compliance
The Market Monitor will administer the Market Monitoring Plan as described in Attachment C of the Markets+ Tariff and report any actual or potential abuse of market power or market design inefficiencies as part of its monitoring process.  However, the Market Monitor’s activities are limited to matters that (i) are expressly set forth in the Markets+ Tariff; (ii) involve objectively identifiable behavior; and (iii) do not subject the Market Participant to sanctions or other consequences other than those expressly approved by FERC and set forth in the Markets+ Tariff.  
As part of the monitoring process, the Market Monitor may issue a demand letter requesting Market Participants causing the issue to change actions, as the Market Monitor deems proper, to achieve compliance.
The Market Monitor may also engage in discussions with persons or entities other than Market Participants as necessary as part of any investigatory or compliance process.
[bookmark: _Toc263429611][bookmark: _Toc263795654][bookmark: _Toc265675902][bookmark: _Toc266869830][bookmark: _Toc159233550][bookmark: _Toc141100833][bookmark: _Toc213772119]Corrective Actions for Market Design 
If the Market Monitor discerns any weaknesses or failures in market design, market rules, or Markets+ Protocols, including the determination that Markets and Services are not resulting in just and reasonable prices,  or providing appropriate incentives for investment in needed infrastructure, the Market Monitor will advise and inform the appropriate Markets+ organizational group, the SPP President, the Markets+ State Committee, appropriate state authorities, FERC Staff, and relevant Market Participants.  In the event the Market Monitor believes providing such information could lead to exploitation, it will restrict such notification to the SPP President, the Chairman of SPP Oversight Committee, and FERC, and will provide a justification for such limited notification.  
Should the appropriate Markets+ organizational group not respond within sixty (60) Calendar Days, the Market Monitor may recommend changes in market design, market rules, and Markets+ Protocols to the Board, FERC, and the Markets+ State Committee as needed.  If the Market Operator responds, but does not recommend changes to market design and market rules that are acceptable to the Market Monitor, the Market Monitor will report to the Board, and the appropriate regulatory body or bodies as needed, and then the Market Operator or the Market Monitor may file a petition or submission seeking appropriate action from FERC or any other appropriate enforcement agency.  The Market Monitor may make recommendations for changes to the Markets+ Tariff and Markets+ Protocols as necessary to correct weaknesses or failures in the Markets and Services.
In the event that any weaknesses or failures in market design require immediate corrective action to ensure just and reasonable prices, the Market Monitor may request that the SPP President authorize an immediate FERC filing requesting implementation of a corrective action while the appropriate Markets+ organizational group responds to the Market Monitor’s notification as described above.  The requested immediate corrective action should be the method least intrusive or disruptive to Markets and Services necessary to resolve the market weakness or failure as determined by the Market Monitor. Prior to making such a request to the SPP President, the Market Monitor will make reasonable efforts to discuss the market weakness or failure potentially requiring immediate corrective action with affected Market Participants and the staff of affected Interested Government Agencies, unless the Market Monitor determines that such discussion would lead to exploitation.
[bookmark: _Toc81128816][bookmark: _Toc262560964][bookmark: _Toc263429612][bookmark: _Toc263795655][bookmark: _Toc265675903][bookmark: _Toc266869831][bookmark: _Toc159233551][bookmark: _Ref212627224][bookmark: _Toc213772120][bookmark: _Toc141100834]Market Monitor Reporting Requirements
The Market Monitor will publish reports as described below.  The Market Monitor may take input from SPP working groups, the Market Operator, Interested Government Agencies, or other interested entities.  These reports may contain an aggregation of Confidential Information that allows the Market Monitor to observe and report on the performance of Markets+.   Confidential Information will be subject to redaction or other measures necessary to maintain its protection.  The Market Monitor will have complete independence in developing and producing reports, and no person or entity may screen, alter, delete, or delay the Market Monitor’s findings, conclusions, and recommendations. 
Any such reports may be subject to confidentiality provisions consistent with the Markets+ Tariff. 
[bookmark: _Toc263429613][bookmark: _Toc263795656][bookmark: _Toc265675904][bookmark: _Toc266869832][bookmark: _Toc159233552][bookmark: _Toc141100835][bookmark: _Toc213772121]Annual State of the Market Report
The Market Monitor will publish an Annual State of the Market Report that reviews the performance of the market for the previous year.  The Annual State of the Market Report will assess the performance of Markets and Services as discussed in Section 11.1.1.  This report may include the Market Monitor’s recommendations for the improvement of Markets and Services, or of the monitoring, reporting, and other functions undertaken pursuant to these Protocols.   
The Market Monitor will submit and present the Annual State of the Market Report to the Oversight Committee and Board of Directors.  The Market Monitor will provide the report to the Market Operator for posting on the Market Operator website where it will be publicly available.
[bookmark: _Toc263429614][bookmark: _Toc263795657][bookmark: _Toc265675905][bookmark: _Toc266869833][bookmark: _Toc159233553][bookmark: _Toc141100836][bookmark: _Toc213772122]Quarterly State of the Market Report
The Market Monitor will publish a Quarterly State of the Market Report that reviews the market performance for the previous quarter.  This report may include the Market Monitor’s recommendations for the improvement of Markets and Services, or of the monitoring, reporting, and other functions undertaken pursuant to these Protocols.  
The Market Monitor will provide the report to the Market Operator for posting on the Market Operator website where it will be publicly available.
[bookmark: _Toc213772123][bookmark: _Toc266869834][bookmark: _Toc159233554][bookmark: _Toc141100837]Monthly Report
The Market Monitor will provide a monthly report to the Market Operator and relevant stakeholders reviewing market performance for the previous month.  
[bookmark: _Toc213772124]Report Comments 
SPP and Market Participants may comment on any public reports made pursuant to this section, through the appropriate stakeholder process or directly to the Market Monitor.  The independent Market Monitor maintains discretion to disregard any comments or suggestions. 
[bookmark: _Toc213772125]Communication of Market Monitoring Reports 
The Market Monitor will hold conference calls related to the Annual State of the Market Report and the Quarterly State of the Market Report.  Any interested party may attend these conference calls.  Individual entities may request meetings to discuss these reports.  
[bookmark: _Toc263429615][bookmark: _Toc263795658][bookmark: _Toc265675906][bookmark: _Toc266869835][bookmark: _Toc159233555][bookmark: _Toc141100838][bookmark: _Toc213772126]Other Reports
The Market Monitor may prepare other reports or briefings on matters within their responsibility as requested by the Board or FERC, or as they deem necessary. 
[bookmark: _Ref349553324][bookmark: _Toc159233558][bookmark: _Toc141100841][bookmark: _Toc213772127]Referrals to FERC
[bookmark: _Toc262560967][bookmark: _Toc263429620][bookmark: _Toc263795663][bookmark: _Toc265675910][bookmark: _Toc266869839]The Market Monitor will report suspected Market Violations, as defined in 18 CFR 35.28(b)(8), to FERC’s Office of Enforcement (or its successor organization) staff in accordance with FERC’s reporting protocols for referral by market monitors as specified in 18 CFR 35.28(g)(3)(iv) in a timely manner. Any such referrals by the Market Monitor to FERC Staff will be on a confidential basis, and all information and documents included in such reports will not be released to any other party except to the extent FERC directs or authorizes such release unless such information and documents are already in the public domain.  Where applicable, the Market Monitor will follow the Market Participant Inquiry Process as set forth in Section 11.1.5.
The Market Monitor will refer any perceived market design flaws and recommended Tariff language changes to FERC’s Office of Energy Market Regulation or its successor office/organization in accordance with 18 C.F.R. § 35.28(g)(3)(v).
[bookmark: _Toc159233559][bookmark: _Toc141100842][bookmark: _Toc213772128]Market Manipulation
The Market Monitor will monitor Markets and Services for potential instances of market manipulation as defined in 18 C.F.R. §1c.2.  The Market Monitor will report any potential market manipulation to FERC in a timely manner.
[bookmark: _Toc213772129][bookmark: _Toc262560969][bookmark: _Toc263429622][bookmark: _Toc263795665][bookmark: _Toc265675912][bookmark: _Toc266869841][bookmark: _Toc159233561][bookmark: _Toc141100844]Monitoring for Potential Transmission Market Power Activities
The Market Monitor will monitor Markets and Services, including the Markets+ Tariff transmission rights that are opted-in and opted-out, for the suspected exercise of transmission market power by reviewing and analyzing data and information related to the availability of transmission facilities that impact access to services under the Markets+ Tariff, particularly with respect to the withholding of transmission facilities or transmission capacity, including activities such as but not limited to, the following:
(1) Physical withholding by Transmission Owners by providing improper information related to the availability of transmission, such as information related to the capability or other modeling data used by the Market Operator for use in system operations;
(2) Economic withholding by Transmission Owners;
(3) Unavailability of transmission facilities through planned and unplanned maintenance outages that routinely exceed historical baselines; and
(4) Withholding of transmission capacity by transmission users through excess reservations or opt outs that are not actually used.
The Market Monitor will refer any instance(s) of suspected exercise of transmission market power directly to FERC’s Office of Enforcement (or its successor organization) utilizing the protocols for referral to FERC for suspected potential instances of the exercise of market violations (such as manipulation) as found in 18 CFR 35.28(g)(3)(iv), when there is sufficient credible information to warrant such action.  All such referrals by the Market Monitor to FERC will be on a confidential basis, and all information and documents included in such reports will not be released to any other party except to the extent FERC directs or authorizes such release.
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[bookmark: _Toc213772130]Data Access, Collection, and Retention
The Market Operator will regularly collect and maintain Data and Information necessary for monitoring Markets and Services and implementing mitigation protocols.  
[bookmark: _Toc263429623][bookmark: _Toc263795666][bookmark: _Toc265675913][bookmark: _Toc266869842][bookmark: _Toc159233562][bookmark: _Toc141100845][bookmark: _Toc213772131]Confidentiality
 SPP and Market Participants may designate Data and Information as Confidential Information consistent with the terms of Attachment A, Section 11 of the Markets+ Tariff If the designation of Confidential Information appears to be unreasonable, the Market Monitor may challenge such designation of Confidential Information consistent with Attachment A, Section 11 of the Markets+ Tariff.
[bookmark: _Toc213772132]Interested Government Agencies
[bookmark: _Toc263429624][bookmark: _Toc263795667][bookmark: _Toc265675914][bookmark: _Toc266869843][bookmark: _Toc159233563][bookmark: _Toc141100846]The Market Monitor will provide Confidential Information to Interested Government Agencies consistent with the terms of Attachment A, Section 11.
[bookmark: _Toc213772133]Access to Market Operator Data and Information
The Market Monitor must have access to all market impacting Data and Information. This Data and Information will be gathered or generated by the Market Operator, Participating Balancing Authority, or Market Participant. This Data and Information includes, but is not limited to the operational data, listed in Section 11.1.4 of the Plan, gathered or generated by all market impacting entities which may include the Market Operator, Balancing Authority, Reliability Coordinator, and transmission service provider. All Data and Information listed in Section 11.1.4 of the Plan must be retained for a minimum period of six (6) years.
[bookmark: _Toc263429625][bookmark: _Toc263795668][bookmark: _Toc265675915][bookmark: _Toc266869844][bookmark: _Toc159233564][bookmark: _Toc141100847][bookmark: _Toc213772134]Access to Market Participant Data and Information 
Market Participants must retain all Data and Information listed below, and in Section 11.1.4 of the Plan, as applicable, that is in the custody and control of Market Participants, for a minimum of six years and must promptly provide any such Data and Information to the Market Monitor upon request, unless such Data and Information is not required for sharing with the Market Monitor as detailed in this section. Market Participants must provide the Data and Information to the Market Monitor, upon request, unless explicitly exempted in a Market Participant Agreement.
Market Participants must be capable, upon request, of providing the Data and Information in commonly used format and a description of the format used by the Market Participant.  If necessary, due to proprietary format restrictions, the Market Participant must be capable of providing the data in a non-proprietary format, such as CSV or XML format along with a description of the data and format.  Market Participants may designate such Data and Information as Confidential Information, but such Data and Information must not be redacted or modified in any manner prior to delivery to the Market Monitor by the Market Participant. Market Participants will not continuously share data on Resources beyond what is necessary to represent the Resource’s generation capability in the market optimization software for the applicable period. 
Unless explicitly exempted in a Market Participant Agreement, Market Participants must retain the following Data and Information for all parties affiliated with the Market Participant and provide it to the Market Monitor upon request:
(1) All Data and Information relating to the costs of operating a Resource, including but not limited to, heat rates, start-up fuel requirements, fuel purchase costs, environmental costs,  emissions factors, and operating and maintenance expenses, including any costs used in support of a request to evaluate a Resource Aggregation Offer Mitigation Request, or a request for the use of the SHOC; 
(2) All Data and Information regarding opportunity costs of a Resource, including but not limited to, regulatory, environmental, technical, or other restrictions that limit the run-time or other Resource operating characteristics;
(3) All Data and Information relating to the operating status of a Resource, including but not limited to logs showing the status of a Resource, including information relating to an outage or derate;
(4) All Data and Information relating to the operating status of a transmission facility, a contingency, tap setting of a phase shifting transformer, or other operating consideration, including outages or derating of a transmission system component; 
(5) All Data and Information relating to the ability of a Market Participant or its Affiliate to determine the pricing or output level of Resource capacity owned by another entity, including but not limited to any document setting forth the terms or conditions of such ability; 
(6) 	All Data and Information used in the course of business operations in arriving at a decision by a reserve sharing group member to call an operating reserve contingency and request assistance.
If any additional Data and Information not listed above or in the Market Monitoring section of these Protocols is required from Market Participants by the Market Monitor for the purpose of fulfilling its responsibilities, the Market Monitor may request such Data and Information from Market Participants.  Such Data and Information must be provided in a timely manner by Market Participants unless such Data and Information is explicitly excluded as a sharing obligation in this Section or exempted in a Market Participant Agreement.  Any such request will be accompanied by an explanation of the need for such data or other information, a specification of the form or format in which the data is to be produced, and an acknowledgment of the obligation of the Market Monitor to maintain the confidentiality of the data.  
If a Market Participant receiving a request for Data and Information not listed above or in the Market Monitoring section of these Protocols believes that production of the requested Data and Information would impose a substantial burden or expense, or would require the party to produce information that is not relevant to achieving the purposes or objectives of these Protocols, the Market Participant receiving the request should promptly notify the Market Monitor.  The Market Monitor will review the request with the receiving Market Participant to determine whether, without unduly compromising the objectives of these Protocols, the request can be narrowed or otherwise modified to reduce the burden or expense of compliance, and if so, will so modify the request.  No party that is the subject of a data request will be required to produce any summaries, analyses, or reports of the data that do not exist at the time of the data request.
If the Market Monitor determines that the requested Data and Information has not or will not be provided in a timely manner, the Market Monitor may utilize (a) the Market Operator’s dispute resolution procedures in its Markets+ Tariff, as applicable, or (b) a filing with the appropriate regulatory or enforcement agency to compel the production of the requested information.
[bookmark: _Toc266869845][bookmark: _Toc159233565][bookmark: _Toc141100848][bookmark: _Toc213772135]Data Created by the Market Monitor
Any data created by the Market Monitor, including any reconfiguration of Data and Information under this section, will remain within the Market Monitor’s exclusive control.  Such data may be shared at the Market Monitor’s sole discretion and on a non-discriminatory basis, subject to the confidentiality provisions specified in Protocols and the Markets+ Tariff.
[bookmark: _Toc213772136]Accuracy of Data and Information
A Market Participant must exercise due diligence and good utility practice in providing accurate and factual information, and not omit non-privileged material information, when responding to a written request from the Market Monitor for Data and Information.  The Market Monitor will provide the Market Participant a reasonable amount of time to deliver the requested information depending on the amount of information requested and provide responses to questions on the scope of the written request from the Market Participant to the extent appropriate. In the event that the Market Participant becomes aware that there is an error in its response to the written request, the Market Participant will promptly notify the Market Monitor and work to correct the error in a timely manner.
[bookmark: _Toc263429626][bookmark: _Toc263795669][bookmark: _Toc265675916][bookmark: _Toc266869846][bookmark: _Toc262560970][bookmark: _Toc159233566][bookmark: _Toc141100849][bookmark: _Toc213772137] Miscellaneous Provisions
[bookmark: _Toc263429627][bookmark: _Toc263795670][bookmark: _Toc265675917][bookmark: _Toc266869847][bookmark: _Toc159233567][bookmark: _Toc213772138][bookmark: _Toc141100850]Market Operator and Market Participant Rights and Remedies
The Market Power Mitigation Plan does not restrict SPP and Market Participants from asserting any rights they may have under state and federal regulation and laws, including initiating proceedings before FERC regarding any matter which is subject to the Market Power Mitigation Plan.
[bookmark: _Toc263429628][bookmark: _Toc263795671][bookmark: _Toc265675918][bookmark: _Toc266869848][bookmark: _Toc159233568][bookmark: _Toc141100851][bookmark: _Ref212629475][bookmark: _Toc213772139]Disputes
Disputes as to the implementation of, or compliance with, the Plan are subject to the dispute resolution procedures under the Markets+ Tariff, as applicable, or subject to review by FERC.
[bookmark: _Toc263429629][bookmark: _Toc263795672][bookmark: _Toc265675919][bookmark: _Toc266869849][bookmark: _Toc159233569][bookmark: _Toc141100852][bookmark: _Toc213772140]Review of Market Monitor
The activities of the Market Monitor will be reviewed from time to time by the Board of Directors.
[bookmark: _Toc262560971][bookmark: _Toc263429630][bookmark: _Toc263795673][bookmark: _Toc265675920][bookmark: _Toc266869850][bookmark: _Ref349636338][bookmark: _Toc159233570][bookmark: _Toc141100853][bookmark: _Toc213772141]Market Power Mitigation and Monitoring
[bookmark: _Toc263429631][bookmark: _Toc263795674][bookmark: _Toc265675921][bookmark: _Toc266869851][bookmark: _Toc159233571][bookmark: _Toc141100854][bookmark: _Toc213772142]Purpose and Objectives
The Market Operator will implement these Market Mitigation Protocols in conjunction with the Market Mitigation Plan in Attachment B of the Markets+ Tariff.
Mitigation measures aim to alleviate market outcomes that deviate from competitive levels. In this regard, offer and bid practices that result in economic withholding, physical withholding, and uneconomic production are addressed via the measures outlined below. 
[bookmark: _Toc262560973][bookmark: _Toc263429632][bookmark: _Toc263795675][bookmark: _Toc265675922][bookmark: _Toc266869852][bookmark: _Toc159233572][bookmark: _Toc213772143][bookmark: _Toc141100855]Mitigation Measures for Economic Withholding – Market Power in Energy and Flexibility Reserve Products
This section develops the market power mitigation measures that are applied to the Day-Ahead Market, Reliability Unit Commitment processes, and the Real-Time Balancing Energy Markets, collectively referred to as Markets+.
[bookmark: _Toc263795677][bookmark: _Ref272785013][bookmark: _Toc309309696][bookmark: _Toc159233573][bookmark: _Toc141100856][bookmark: _Toc213772144]Mitigate Only in the Presence of Market Power
An electricity marketplace should not typically require market power mitigation under competitive conditions, including (i) an adequate supply of energy and diversity of suppliers, (ii) sufficient liquidity, and (iii) an absence of out-of-market conditions or congestion on the transmission system that create the potential for abuse of market power.  If these conditions are not met, mitigation measures are applied to limit the abuse of market power.  Mitigation will be applied only when and where market power is determined to be present.

[bookmark: _Toc263429634][bookmark: _Toc263795679][bookmark: _Toc265675924][bookmark: _Toc266869854][bookmark: _Ref323550357][bookmark: _Toc159233574][bookmark: _Toc141100857][bookmark: _Toc213772145]Mitigation Measures
The following Resource Offer parameters are subject to mitigation measures in the Day-Ahead Market, RTBM, and the RUC processes:  the Energy Offer Curves and Flexibility Reserve Product Offers that are used for SCED calculations; and the Energy Offer Curves, Flexibility Reserve Product Offers, Transition State Offers, Start-Up Offers, and No-Load Offers used to determine commitment costs during the SCUC calculations.  A determination of Resources that have market power is described in Section 11.1.4.3.  A Resource with mitigation measures applied to its Energy Offer Curve must have an effective Energy offer no higher than the Resource’s Mitigated Energy Offer Curve. A Resource with mitigation measures applied to one of its Flexibility Reserve Product Offers must have an effective offer no higher than the Resource’s corresponding Flexibility Reserve Product mitigated offer. A Resource with mitigation measures applied to its Start-Up Offer or No-Load Offer will be capped at the Mitigated Start-Up Offer or No-Load Offer, respectively, in the calculation of an effective commitment cost for the SCUC.  The effective Energy and Flexibility Reserve Product Offers and commitment costs are used by the Market Operating System to determine unit commitment and prices.  The effective Energy and Flexibility Reserve Product Offers and commitment costs are also used in the determination of Day-Ahead and RUC make whole payments.  Whenever a Market Participant has a Resource(s) where a mitigation measure has been applied to its Offer(s), the Market Operator will identify the Offer(s) that have been mitigated and whether the Offer(s) were mitigated in SCUC and/or SCED. The Market Operator will supply the Market Participant with the reason for mitigation, (market power failure test, analysis of constraints in the market, or other test failures) where a mitigation measure has been applied.  If the mitigation is associated with the Market Power Test, the Market Operator will also provide the Market Participant, when applicable, with the binding transmission constraint and Resource-to-Load Distribution Factor.
[bookmark: _Ref212559671][bookmark: _Toc213772146]Mitigated Offer Calculation Methodology 
Market Participants must submit a Mitigated Offer Development Methodology, including accurate cost data and/or verifiable supporting documentation, as applicable, sufficient to replicate the Mitigated Energy Offer Curve to the Market Monitor for approval for each Resource.  Market Participants must keep the methodology up to date.  Mitigated offers, including components reflecting the costs of compliance with greenhouse gas programs, must be calculated according to the approved methodology.  
For a new Market Participant registering a new Resource in the market, the Market Participant must submit the methodology no less than 120 Calendar Days before its first offer.  For an existing Market Participant registering a new Resource, the Market Participant must submit the methodology no less than thirty (30) Calendar Days before its first offer. If the Market Monitor communicates to a Market Participant that a methodology is not approved, the Market Monitor will identify the reasons, and the Market Participant must re-submit as soon as practicable.  The methodology is effective beginning on the Operating Day following Market Monitor approval.  If the Market Monitor does not respond to a submitted methodology in fifteen (15) Calendar Days, then the submitted methodology is allowed until the Market Monitor communicates otherwise.

[bookmark: _Ref323550152][bookmark: _Toc159233575][bookmark: _Toc141100858][bookmark: _Toc213772147]Mitigation Measures for Energy Offer Curves
(1) Mitigated Energy Offer Curves must be submitted on a daily basis by the Market Participant in accordance with the Mitigated Offer Development Guidelines.  
(a) For Multi-Configuration Resources (MCRs) for which a single configuration allows physical units to be swapped (e.g., Combustion Turbine 2 for Combustion Turbine 1), the costs used in the mitigated offer development for that configuration will be those of the least cost physical unit that is available and can be swapped in such configuration.  
(b) The Mitigated Energy Offer Curve may be updated up to the close of the Day-Ahead Market for use in the Day-Ahead Market. 
(i) For Resources committed by the Day-Ahead Market, the Mitigated Energy Offer Curve submitted as of the close of the Day-Ahead Market will apply to the Day-Ahead Market on the day before the Operating Day and the RTBM on the Operating Day unless an exception is allowed in this section; 
(ii) For any period a Resource is not committed by the Day-Ahead Market or the RUC, the mitigated Energy Offer Curve for that period may be updated for use in the RUC and RTBM.  
(2) The conduct threshold is a 10% increase above the Mitigated Energy Offer Curve.  The Market Operator applies mitigation measures by placing a cap on the Energy Offer Curve of 10% above the Mitigated Energy Offer Curve if:
(a) The Resource’s Energy Offer Curve exceeds the Mitigated Energy Offer Curve by the conduct threshold; and
(b) The Resource has market power as determined in Section 11.2.2.9(1) or (3); and
(c) The Resource fails the Market Impact Test as described in Section 11.2.2.11.
(3) For a Resource that has market power as determined in Section 11.2.2.9, the Market Operator applies mitigation measures by placing a cap on the Energy Offer Curve of 10% above the Mitigated Energy Offer Curve.
(4) Except for Resources following the Seasonal Hydroelectric Offer Curve (SHOC) methodology outlined in Appendix D, the Mitigated Energy Offer Curve must be the Resource’s short-run marginal cost of producing energy as determined by the unit’s heat rate or similar production efficiency ratio, fuel costs and the costs related to fuel usage, such as transportation and emissions costs (Total Fuel Related Costs),  Energy Offer Curve variable operation and maintenance costs (VOM) as detailed in the Mitigated Offer Development Guidelines, incremental costs related to compliance with greenhouse gas programs and the charges incurred from Schedule 1-B of the Markets+ Tariff. Example formula and supporting methodology options for the calculation of Mitigated Energy Offer Curves can be found in Appendix D.  The Mitigated Energy Offer Curve may also reflect certain Resource specific short-run marginal cost elements as further detailed in Appendix D. 
(5) For Resources that are not ESRs that are not eligible or do not elect the SHOC methodology outlined in this Section 12, opportunity costs must be an estimate of Markets+ revenues net of short-run marginal costs for the marginal forgone run time during the timeframe when the Resource experiences the run-time restrictions.  See Appendix D for details on how to include these opportunity costs.
(6) For Resources that are not eligible or do not elect the SHOC methodology outlined in this Section 12, the Market Participant must submit, if applicable, heat rate curves, descriptions of how spot fuel prices and/or contract prices are used to calculate fuel costs, variable fuel transportation and handling costs, including emissions costs, opportunity costs, and variable operation and maintenance costs to the Market Monitor.  The information will be sufficient for replication of the Mitigated Energy Offer Curve and must include, among other data, the following information:
(a) For fuel costs, Market Participants must provide the Market Monitor with an explanation of the Market Participants’ fuel cost policy, indicating whether fuel purchases are subject to a fixed contract price and/or spot pricing and specifying the contract price and/or referenced spot market prices.  Any included fuel transportation and handling costs must be short-run marginal costs only, exclusive of fixed costs;  
(b) For emissions costs, Market Participants must report the emissions rate of each of their units and indicate the applicable emissions allowance cost. 
(c) For VOM costs, Market Participants must submit VOM costs, calculated in adherence with Appendix D, reflecting short-run marginal costs, exclusive of fixed costs.
Further details associated with the development and validation of these costs are included in Appendix D.
(7) For Dispatchable Demand Response Resources (DDRRs) utilizing Behind-The-Meter Generation, the Mitigated Energy Offer Curve must be developed in the same manner, described above, as any other generating Resource.  For load reduction DDRRs, the Mitigated Energy Offer Curve methodology must include the quantifiable opportunity costs associated with the reduction, net of related offsetting increases in usage.
(8) For Dispatchable Variable Energy Resources, the Mitigated Energy Offer Curve may include, but must not exceed, any calculation of quantifiable costs that vary by MWh output, including short-run incremental VOM.  Mitigation does not apply to Non-Dispatchable Variable Energy Resources in the Real-Time Balancing Market.
(9) For an MSR, the Mitigated Energy Offer Curve methodology may include, but must not exceed, (i) charging cost and (ii) opportunity cost, both adjusted for round-trip efficiency; as further detailed in Appendix D. 
(10) Intra-day changes to the Mitigated Energy Offer Curve are allowed under the following conditions:
(a) In the event that the Market Operator requests that a Resource remain online past their initial commitment period by the Day-Ahead Market or a RUC process, the Market Participant may submit an updated Mitigated Energy Offer Curve that reflects the procurement of higher cost fuel; 
(b) A Resource must switch fuels due to unforeseen operating conditions;
(c) The Resource is registered as an MSR;or
(d) As approved by the Market Monitor during periods of high intraday fuel volatility. 
Intra-day changes to the Mitigated Energy Offer Curve must follow the Mitigated Offer Development Guidelines and will be validated by the Market Monitor.
(11) A Market Participant that has a Resource with short-run marginal costs greater than the Energy Offer Soft Cap specified in Section 11.2.5 may submit an Energy Offer Curve using the same guidelines for the development of the Resource’s Mitigated Energy Offer Curve established in Appendix D.  The Energy Offer Curve above $1,000/MWh must be equal to the Mitigated Energy Offer Curve and may include an adder with a maximum of $100/MWh due to the uncertainty of expected costs.  For purposes of LMP calculation, the Energy Offer Curve will be limited to a maximum of $2,000/MWh and must be verified by the Market Monitor prior to the start of the applicable market clearing process.  If the Energy Offer Curve cannot be verified prior to the start of the applicable market clearing process, then the Resource may be eligible to receive make whole payments for its actual costs after verification by the Market Monitor.  The default value is $1,000/MWh for any offer above $1,000/MWh until the offer can be verified.  If the verified Energy Offer Curve is greater than $2,000/MWh, the Energy Offer Curve will be capped at $2,000/MWh in the applicable market clearing process, and the Resource may be eligible for make whole payments for actual costs exceeding $2,000/MWh.  Market Participants must submit evidence of actual costs to the Market Monitor.  The Market Monitor must verify the actual costs for use in make whole payments.  In order to include the costs in the make whole payments by the S120 Settlement Statement, the submission must occur within seventy-five (75) Calendar Days after the Operating Day and the verification must be complete no later than noon on the business day prior to 105 Calendar Days after the Operating Day.
(12) In all cases under this Section 12, cost data submitted for the development of mitigated offers, including opportunity cost data, are subject to the confidentiality provisions set forth in Attachment A of the Markets+ Tariff.
(13) For hydroelectric Resources with storage capability, including a Resource Aggregation, as defined in this Section 12, Market Participants may elect to use the SHOC calculation.   The SHOC consists of three (3) elements which are reported by the Market Participant, to the Market Monitor, for all operating hours of every Operating Day for the duration of the Market Participant’s SHOC request. See Appendix D for details on how to include these opportunity costs. 
(14) For a Specified GHG Adder in a Resource Offer, the same requirements for establishing and submitting a Mitigated Offer Development Methodology to the Market Monitor apply as found in Appendix D. 
(15) The Specified GHG Adder must reflect the applicable emissions allowance price multiplied by the applicable emissions factor assessed by the relevant authority for each Resource.  The Specified GHG Adder is subject to the same requirements for offer validation as mitigated offers in Appendix D.  Upon request from the Market Monitor, Market Participants must provide support for the elements of the Specified GHG Adder.
[bookmark: _Toc141100859][bookmark: _Toc213772148][bookmark: _Ref323550198][bookmark: _Toc159233576]Mitigation Measures for Start-Up and No-Load Offers
(1) A Market Participant must submit a Mitigated Start-Up Offer and a Mitigated No-Load Offer for each Resource in accordance with the mitigated offer development guidelines found in Appendix D.  The Mitigated Start-Up Offers and Mitigated No-Load Offers may be updated up to the close of the Day-Ahead Market for use in the Day-Ahead Market.  In the case a Resource is not committed by the Day-Ahead Market, the Start-Up and No-Load Offers may be updated until the Day-Ahead RUC process begins.  The Mitigated Start-Up Offers and Mitigated No-Load Offers submitted at the time the Day-Ahead RUC process begins will apply to the Day-Ahead RUC process on the day before the Operating Day and the Intra-Day RUC process on the Operating Day, unless an exception is allowed in this section.
(2) The Start-Up and No-Load Offer conduct threshold is a 25% increase above the Mitigated Start-Up Offer or Mitigated No-Load Offer, as applicable. 
(3) The Market Operator applies mitigation measures by placing a cap on the Start-Up or No-Load Offer of 25% above the applicable Mitigated Start-Up Offer or Mitigated No-Load Offer if:
(1)	The Resource’s Start-Up or No-Load Offer exceeds the Mitigated Start-Up Offer or Mitigated No-Load Offer, as applicable, by the applicable conduct threshold; and
(2)	The Resource has market power as defined in Section 11.2.2.9(1) and (3); and
(3)	The Resource fails the Market Impact Test as defined in Section 11.2.2.11.
(4) For a Resource that has market power as determined in Section 11.1.4.3(2), the Market Operator will apply mitigation measures by placing a cap on the Start-Up or No-Load Offer of 10% above the Mitigated Start-Up Offer or Mitigated No-Load Offer, as applicable.
(5) The Mitigated Start-Up Offer must represent the cost per start as determined from start fuel usage and the costs related to that fuel usage, Performance Factor, cost of electricity for station use to start (Station Service), start-up VOM cost, maintenance costs attributed to starts, and additional labor costs, if required above normal station staffing levels.  The formula for Mitigated Start-Up Offers can be found in Appendix D Section 2.8:
(6) The Mitigated Start-Up Offer for Demand Response Resources must be:
(a) For load that is shut down or curtailed, the cost to shut down or curtail the load for a given period, which varies with the number of deployments rather than the amount of response, and 
(b) For load that is not shut down or curtailed, the start cost of Behind-the-Meter Generation utilizing the Mitigated Start-Up Offer calculation applicable to other generation Resources as defined above.
(7) The Mitigated Start-Up Offer for Variable Energy Resources must be zero (0).
(8) The Mitigated No-Load Offer must be the hourly fixed cost, represented in $/hr, required to operate the Resource at zero (0) electricity output to the grid such that the Mitigated Energy Offer Curve is monotonically non-decreasing.  The Mitigated No-Load Offer can be calculated using either (1) the no-load fuel approach that includes no-load fuel (mmBtu/hour), Performance Factor, no-load VOM cost ($/mmBtu), total fuel related cost ($/mmBtu), and no-load major maintenance cost ($/hr); or (2) calculated using the no-load cost approach that includes heat input at Minimum Economic Capacity Operating Limit (mmBtu), Performance Factor, total fuel related cost ($/mmBtu), no-load VOM cost ($/mmBtu), incremental cost up to Minimum Economic Capacity Operating Limit ($/MWh),  Minimum Economic Capacity Operating Limit (MW), and no-load major maintenance cost ($/hr).  Further guidelines for the Mitigated No-Load Offer are documented in Appendix D.
(9) The Mitigated No-Load Offer for DDRRs utilizing Behind-the-Meter Generation must adhere to the same definition above as a generating Resource.  For DDRRs utilizing load reduction, the Mitigated No-Load Offer must not exceed the quantifiable ongoing hourly costs associated with load reduction.
(10) The Mitigated No-Load Offer for Variable Energy Resources must be zero (0).
(11) The Market Participant must submit all inputs used in calculating Mitigated Start-Up Offers and Mitigated No-Load Offers to permit the Market Monitor to verify submitted offers.  Required information includes: heat rate curves, descriptions of how spot fuel prices and/or contract prices are used to calculate fuel costs, variable fuel transportation and handling costs, emissions costs, and VOM cost.  All cost data and cost calculation descriptions are subject to the review and approval of the Market Monitor to ensure reasonableness and consistency across Market Participants.  Information to be provided by the Market Participant must include the following:
(a) For fuel costs, Market Participants must provide the Market Monitor with an explanation of the Market Participants’ fuel cost policy, indicating whether fuel purchases are subject to a fixed contract price and/or spot pricing and specifying the contract price and/or referenced spot market prices.  Any included fuel transportation and handling costs must be short-run marginal costs only, exclusive of fixed costs.
(b) For emissions costs, Market Participants must report the emissions rate of each of their units and indicate the applicable emissions allowance cost.  
(c) For VOM costs, Market Participants must submit VOM costs reflecting short-run marginal costs, exclusive of fixed costs.
(d) For start-up and no-load major maintenance cost, Market Participants may include these costs as a component of the Mitigated Start-Up Offer and the Mitigated No-Load Offer.  Such cost must be based solely on Resource-specific information derived from actual variable maintenance costs, when available, or estimated variable maintenance costs.  The maintenance period for start-up major maintenance cost must be tied to the number of starts, and the maintenance period for no-load major maintenance cost must be tied to the number of Resource run hours.
Further details associated with the development of these costs are included in Appendix D.
(12) Intra-day changes to Mitigated Start-Up Offers and Mitigated No-Load Offers are allowed under the following conditions:
(a) In the event that the Market Operator requests that a Resource remain online past its commitment period, the Market Participant may submit updated Mitigated Start-Up Offers and Mitigated No-Load Offers that reflect the procurement of higher cost fuel; or
(b) A Resource must switch fuels due to unforeseen operating conditions; or
(c) The Resource is registered as an MSR. 
Intra-day changes to Mitigated Start-Up Offers and Mitigated No-Load Offers must follow the Mitigated Offer Development Guidelines and will be validated by the Market Monitor.
(13) In all cases under this section, cost data submitted for the development of mitigated offers, including opportunity cost data, is subject to the confidentiality provisions set forth in Attachment A of the Markets+ Tariff.
[bookmark: _Ref323550205][bookmark: _Toc159233577][bookmark: _Toc141100860][bookmark: _Toc213772149][bookmark: _Toc263429636][bookmark: _Toc263795691][bookmark: _Toc265675927][bookmark: _Toc266869857][bookmark: _Toc262560974]Mitigation Measures for Flexibility Reserve Products Offers
(1) For each Flexibility Reserve Product offered, a mitigated offer must be submitted daily by the Market Participant in accordance with the Mitigated Offer Development Guidelines.  For MCRs for which a single configuration allows physical units to be swapped (e.g., Combustion Turbine 2 for Combustion Turbine 1), the costs used in the mitigated offer development for that configuration must be those of the least cost physical unit that is available and can be swapped in such configuration.  The mitigated Flexibility Reserve Product Offers may be updated up to the close of the Day-Ahead Market for use in the Day-Ahead Market. If a Resource is not committed by the Day-Ahead Market, the mitigated Flexibility Reserve Product Offers may be updated until the Day-Ahead RUC process begins. For Resources committed by the Day-Ahead Market, the mitigated Flexibility Reserve Product Offers submitted as of the close of the Day-Ahead Market will apply to the Day-Ahead Market on the day before the Operating Day and the RTBM on the Operating Day unless an exception is allowed in Attachment B; for all other Resources, the mitigated Flexibility Reserve Product Offers submitted at the time the Day-Ahead RUC process begins will apply to the RTBM on the Operating Day.
(2) For each Flexibility Reserve Product offered, the conduct threshold is a 10% increase above the mitigated offer for the applicable Flexibility Reserve Product Offer.
(3) The Market Operator applies mitigation measures by placing a cap on the Flexibility Reserve Product Offer of 10% above the applicable mitigated Flexibility Reserve Product Offer if:
(a) The Resource’s Flexibility Reserve Product Offer exceeds the mitigated offer by the applicable conduct threshold; and
(b) The Resource has market power as described in Section 11.2.2.9(1) and (3); and
(c) The Resource fails the Market Impact Test as described in Section 11.2.2.11.
(4) For a Resource that has market power as determined in Section 11.2.2.9(2), the Market Operator applies mitigation measures by placing a cap on the Flexibility Reserve Product Offer of 10% above the applicable mitigated Flexibility Reserve Product Offer.  
(5) Further details associated with the development of the exact costs specified in the formulas above are included in Appendix D.
(6) The Market Participant may include in the calculation of its mitigated Flexibility Reserve Product Offer an amount reflecting the Resource-specific opportunity costs if the Market Participant is able to demonstrate to the satisfaction of the Market Monitor that such costs are legitimate and verifiable and not otherwise included in market outcomes.  To the extent such costs include run-time restrictions, such run-time restrictions must be updated at least weekly with more frequent updating to occur the fewer hours that remain available.   The formulas and instructions in the price forecast model for any such opportunity costs will be determined by the Market Monitor and published in Appendix D as part of the Mitigated Offer Development Guidelines, updated, as needed, by the Market Monitor.  Opportunity costs for mitigated Flexibility Reserve Product Offers must not include Energy and Flexibility Reserve Products Markets revenues associated with forgone Energy or other types of Flexibility Reserve Product production to the extent that such costs are included in market outcomes.
(7) The offline Mid-Term Flex Up mitigated offer will be comprised of the mitigated start-up offer, mitigated no-load offer, and mitigated Energy offer up to the resource’s Min ECOL, or in the case of an MSR, the Minimum Discharge Limit.  These costs will be amortized over the Resource’s expected Mid-Term Flex Up megawatts for the duration of the Mid-Term Flex Up response time.
(8) All cost data and cost calculation descriptions are subject to the review and approval of the Market Monitor to ensure reasonableness and consistency across Market Participants.  The information must be sufficient for replication of the mitigated Flexibility Reserve Product Offers and must include, among other data, the following information:
(a) For fuel costs, Market Participants must provide the Market Monitor with an explanation of the Market Participants’ fuel cost policy, indicating whether fuel purchases are subject to a fixed contract price and/or spot pricing and specifying the contract price and/or referenced spot market prices. Any included fuel transportation and handling costs must be short-run marginal costs only, exclusive of fixed costs.
(b) For emissions costs that are not otherwise contemplated in Attachment K of the Markets+ Tariff, Market Participants must report the emissions rate of each of their units and indicate the applicable emissions allowance cost.
(c) For VOM costs, Market Participants must submit VOM costs, calculated in adherence with Appendix D, reflecting short-run marginal costs, exclusive of fixed costs.
(9) Intra-day changes to the mitigated Flexibility Reserve Product Offers are allowed under the following conditions:
(a) In the event that the Market Operator requests that a Resource that is supplying Flexibility Reserve Products remain online past their commitment period by the Day-Ahead Market or a RUC process, the Market Participant may submit an updated mitigated Flexibility Reserve Product Offer that reflects the procurement of higher cost fuel;
(b) A Resource must switch fuels due to unforeseen operating conditions; or
(i) Intra-day changes to the mitigated Flexibility Reserve Product Offers are allowed after the RUC clears on the day before the Operating Day if the Resource incurs the uncompensated cost in Attachment B, Section 3.3(E)(3) of the Markets+ Tariff, for which the mitigated offer calculation is described in the Markets+ Protocols. 
Intra-day changes to the mitigated Flexibility Reserve Product Offer must follow the Mitigated Offer Development Guidelines found in Appendix D and will be validated by the Market Monitor. 
(10) In all cases under this section, cost data submitted for the development of mitigated offers, including opportunity cost data, will be subject to the confidentiality provisions set forth in Attachment A of the Markets+ Tariff.
[bookmark: _Toc159233578][bookmark: _Toc141100861][bookmark: _Ref212127751][bookmark: _Toc213772150][bookmark: _Ref349210094]Mitigation Measures for Transition State Offers
(1) The mitigation measures in this section apply only to MCRs.  A Mitigated Transition State Offer must be submitted daily by the Market Participant in accordance with the Mitigated Offer Development Guidelines for each potential transition state change.  The Mitigated Transition State Offer may be updated up to the close of the Day-Ahead Market for use in the Day-Ahead Market.  If a Resource is not committed by the Day-Ahead Market, the Mitigated Transition State Offer may be updated until the Day-Ahead RUC process begins.  The Mitigated Transition State Offer submitted at the time the Day-Ahead RUC process begins will apply to the Day-Ahead RUC process on the day before the Operating Day and the Intra-Day RUC processes on the Operating Day. 
(2) The Transition State Offer conduct threshold is a 25% increase above the mitigated Transition State Offer.  
(3) The Market Operator applies mitigation measures by placing a cap on the Transition State Offer of 10% above the mitigated Transition State Offer if:	
(a) The Resource’s Transition State Offer exceeds the mitigated Transition State Offer by the applicable conduct threshold; and 
(b) The Resource has market power as described in Sections 11.2.2.9(1) and (3); and 
(c) The Resource fails the Market Impact Test as described in Section 11.2.2.11
(4) For an MCR that has market power as determined in Section 11.2.2.9.(2), the Market Operator applies mitigation measures by placing a cap on the Transition State Offer of 10% above the Mitigated Transition State Offer.
(5) [bookmark: _Toc141100862]The mitigated Transition State Offer for an MCR must represent the costs of moving from the current configuration to another configuration as determined by the fuel costs incurred during the transition, the costs related to that fuel usage, Performance Factor, and additional maintenance and labor costs incurred during the transition, including transition VOM cost and transition major maintenance cost.  Further guidelines for the mitigated Transition State Offer are documented in the Mitigated Offer Development Guidelines.  
The Market Participant must submit documentation of the method and any cost data for calculating the mitigated Transition State Offer that is necessary to allow the Market Monitor to validate submitted offers.  Further details associated with the development of these costs are included in the Mitigated Offer Development Guidelines.
(6) Intra-day changes to the mitigated Transition State Offers are allowed under the following conditions:
(a) In the event that the Market Operator requests that a Resource remain online past its commitment period, the Market Participant may submit an updated mitigated Transition State Offer that reflects the procurement of higher cost fuel; or
(b) A Resource must switch fuels due to unforeseen operating conditions.
Intra-day changes to the mitigated Transition State Offers must follow the Mitigated Offer Development Guidelines and will be validated by the Market Monitor.
(7) Cost data submitted for the development of mitigated offers, including opportunity cost data, is subject to the confidentiality provisions set forth in Attachment A of the Markets+ Tariff.

[bookmark: _Toc213772151][bookmark: _Ref476750024][bookmark: _Ref482195470][bookmark: _Ref482195497][bookmark: _Ref482195520][bookmark: _Ref482195544][bookmark: _Ref482195562][bookmark: _Toc159233579]Validation of Mitigated Resource Offers
If the Market Monitor determines that a Market Participant has incorrectly applied the formulas and definitions in Appendix D, or determines that a mitigated offer deviates from the approved mitigated offer methodology, or is otherwise unacceptable, the Market Participant must submit the mitigated offer calculated by the Market Monitor going forward.  The Market Monitor calculated mitigated offer must continue to be submitted until any dispute is resolved.  The procedures for submitting and processing disputes related to mitigated offers are specified in Section 11.1.12.2. The Market Operator remedies mitigated offer disputes resolved in favor of the Market Participant by providing make whole payments, as necessary, to the Market Participant whose mitigated offer was improperly determined by the Market Monitor.  
Each Market Participant is obligated to provide to the Market Monitor any cost data necessary to allow the Market Monitor to validate its mitigated Resource Offer.
[bookmark: _Ref212628073]The Market Monitor will keep such data confidential, and all cost data submitted, including any opportunity cost data, are subject to the confidentiality provisions set forth in Attachment A of the Markets+ Tariff.  The Market Monitor maintains the mechanism and procedures to allow Market Participants to submit such cost data on the Market Operator’s website.
[bookmark: _Ref212628094][bookmark: _Ref212628201][bookmark: _Ref212628450][bookmark: _Ref212628840][bookmark: _Ref212629138][bookmark: _Ref212629322][bookmark: _Ref212631594][bookmark: _Toc213772152]Market Power Test
A Resource satisfying at least one of the following conditions is determined to have market power:
(1)	The Resource has a Resource-to-Load-Distribution Factor less than or equal to negative five percent (-5%) relative to a binding transmission constraint; 
(2)	The Resource is committed, or the MCR is transitioned, as a Reliability Must Run; or
(3)	Within a Reserve Zone, the total Supplier Capacity plus unused deliverable import capacity is not sufficient to meet the Market Adjusted Obligation without a Market Participant’s Supplier Capacity in a Dispatch Interval. An illustrative formula for this Residual Supply Index (RSI) as calculated within a given reserve zone is provided below:

	When this index is greater than one (1), the supplier is deemed not to have market power.
(a)	Supplier Capacity is the sum of Maximum Output Limits of each Supplying Resource.
	(i)	The Maximum Output Limit is defined by Resource type:
(1)	For a forecasted Variable Energy Resource, the Maximum Output Limit is the lesser of its (i) output forecast or (ii) its Maximum Economic Capacity Operating Limit (Max ECOL).
(2)	For an MSR with a commitment that allows it to be dispatched above zero (0) MWs, the Maximum Output Limit is its Maximum Discharge Limit.  For an MSR with a commitment that allows it to charge only, the Maximum Output Limit is zero (0) MWs.
(3)	For a Resource type that is not specified above, the Maximum Output Limit is the Resource’s Max ECOL for that interval;
(ii)	A Supplying Resource is a Resource that is both:  
(1)	Registered under that Market Participant or its Affiliate(s), where “Affiliate” is defined in 18 CFR § 35.36(a)(9); and   
 (2)	Available to the market:
	(a)	For a dispatch process, a Resource is available when it:
(i)	Has a commitment;  
(ii)	Is an off-line Fast-Start Resource that is eligible to be dispatched above zero (0) MWs; or 
(iii)	Is a Variable Energy Resource that has a Commitment Status other than ‘Outage’ or ‘Not Available’.
(b)	For a commitment process, a Resource is available when it 
has a commitment status other than ‘Outage’ or ‘Not Available’.
(b)	The Market Adjusted Obligation is equal to (i) the forecasted obligation adjusted by (ii) the Net Scheduled Interchange plus (iii) the sum of Maximum Charge Limits of available MSRs.

[bookmark: _Ref372883858][bookmark: _Toc159233581][bookmark: _Toc141100864][bookmark: _Toc213772153]Additional Mitigation Measures for Resource Offer Parameters
Competitive outcomes can also be distorted by submitting offers that do not reflect the physical capabilities of Resources.  The mitigation measures in this Section are intended to provide the Market Operator with the means to mitigate the effects of physical parameter offers that are inconsistent with competitive conduct.  The mitigation measures in this Section apply to all Resource Offer parameters in Attachment A of the Markets+ Tariff and  expressed in non-currency based units and will only apply in the presence of market power as described in Section 11.1.4.3.
A reference level for each applicable Resource Offer parameter that reflects the physical capability of the Resource is determined prior to the start of Markets+ by one or both of the following methods: (i) consultation between the Market Participant and the Market Monitor; and/or (ii) based on averages of Resource Offer parameters from similar Resources.  This methodology for setting reference levels for Offer parameters applies to all Resources at the start of Markets+ and to all Resources that register subsequent to the start of Markets+. The Market Operator’s output forecast for a wind and solar-powered Variable Energy Resource is used as the reference maximum output limit for the wind and solar-powered Variable Energy Resource.
The following thresholds are used by the Market Monitor to identify Resource Offers that may warrant mitigation and are determined with respect to the corresponding reference level:
Time-based Offer parameters: An increase of three (3) hours, or an increase of six (6) hours in total for multiple time-based Resource Offer parameters.  
Resource Offer parameters expressed in units other than time or dollars: A One hundred percent (100%) increase for Resource Offer parameters that are minimum values, or a fifty percent (50%) decrease for Offer parameters that are maximum values.
Minimum Economic Capacity Operating Limit, Minimum Discharge Limit, or Maximum Charge Limit, as applicable, threshold for Resources committed to address a Local Reliability Issue: twenty-five percent (25%) increase.
Maximum Charge Limit, as applicable, threshold for Resources committed to address a Local Reliability Issue: twenty-five percent (25%) increase.
In the case that a Resource Offer fails the thresholds described above, the Market Monitor will determine the impact on prices or make whole payments.  If an impact exceeds the LMP, MCP, or make whole payment thresholds in Section 11.2.2.11, the Market Monitor will initiate a discussion with the Market Participant concerning an explanation of the parameter changes.  The Market Monitor will inform the Market Operator of any potential issue. If the Market Operator, in consultation with the Market Monitor, concludes that the Market Participant has demonstrated the validity of the submitted Resource Offer parameter, no further action will be taken. If not, the Market Operator will replace the Resource Offer parameter with the corresponding reference level.  Mitigation measures will remain in place until such time that the Market Participant demonstrates the validity of the Resource Offer parameter or the Market Participant notifies the Market Monitor that the Resource Offer parameter has been changed to a value that is within the applicable threshold range as described above, and the Market Monitor has verified that this change has occurred.  In the event that the Market Participant submits a dispute, the mitigation measure will remain in place until the resolution of the dispute.
Cost data submitted for the development of mitigated offers, including opportunity cost data, is subject to the confidentiality provisions set forth in Attachment A of the Markets+ Tariff.
[bookmark: _Ref323550387][bookmark: _Ref323550659][bookmark: _Toc159233582][bookmark: _Toc141100865][bookmark: _Toc213772154]Market Impact Test
The Market Operator will apply a dynamic impact threshold to determine if prices would be significantly affected by the market offers as compared to mitigated offers.  The dynamic impact test reflects that the significance of the impact varies with price.  If any Resource meets the conditions in Attachment B of the Markets+ Tariff, then the Market Operator compares a market solution with no mitigation measures to a market solution with mitigation measures applied.  The Market Operator will apply mitigation measures to all such Resources when:
(1) 	An LMP or MCP at a Settlement Location exceeds the corresponding price from the market solution with mitigation measures applied by at least the applicable impact test threshold; or 
(2) 	A make whole payment for any Resource exceeds the corresponding make whole payment from the market solution with mitigation measures applied by at least the make whole payment impact test threshold.
The LMP, MCP, and make whole payment impact threshold is calculated as the product of (i) the MEC from the market solution with mitigation measures applied and (ii) the Slope Factor, where the impact threshold is between the minimum and maximum impact thresholds, inclusive.
Impact threshold = Min[ Max( MECmitigation * Slope Factor, Minimum Impact Threshold), Maximum Impact Threshold]
(1)	The Slope Factor determines how much the MEC affects the impact threshold between the minimum impact threshold and maximum impact threshold.  The Slope Factor is 0.5; and
(2)	The minimum impact threshold is five dollars ($5) and the maximum impact threshold is one hundred dollars ($100).

[bookmark: _Ref323550576][bookmark: _Toc159233583][bookmark: _Toc141100866][bookmark: _Toc213772155]Mitigated Offer Development Guidelines
The Markets+ Design Working Group (or its successor), in coordination with the Market Monitor and Market Operator, will develop and maintain Mitigated Offer Development Guidelines in Appendix D, describing the standards for determining cost components for products and services provided to Markets+ that are subject to mitigation.  The Mitigated Offer Development Guidelines in Appendix D are intended to capture the short-run marginal cost, including the appropriate application of opportunity costs, of providing each service to Markets+ Energy and Flexibility Reserve Markets.  The Mitigated Offer Development Guidelines will describe all relevant cost components for defining Mitigated Start-Up Offers, Mitigated No-Load Offers, Mitigated Energy Offer Curves, and offline Mid-Term Flex Up mitigated offers , by Resource type.

The Market Monitor will shadow calculate mitigated offers based on the approved mitigated offer methodology and compare the shadow calculated mitigated offer to the Mitigated Resource Offer on an ex-post basis to ensure that the Market Participant has correctly applied the formulas and definitions 11.2.2.411.2.2.511.2.2.6in the Mitigated Offer Development Guidelines in Appendix D, and in Attachment B of the Markets+ Tariff, and that the mitigated offer is otherwise acceptable.  If the Market Monitor determines that the shadow calculation and the mitigated offer provided by the Market Participant differ materially, the Market Participant must use the mitigated offer calculated by the Market Monitor going forward.  If a Market Participant submits a dispute over its mitigated offer, the previously approved mitigated offer must be used from the time the dispute is submitted until the dispute is resolved.  The Market Operator will remedy mitigated offer disputes resolved in favor of the Market Participant by providing make whole payments, as necessary, to the Market Participant whose mitigated offer was improperly determined by the Market Monitor.
The Market Monitor will gather and keep confidential detailed data on the costs of generation of electric power transmitted in the Markets+ Footprint in order to perform its duties under the Markets+ Tariff.  To achieve this objective, the Market Monitor will maintain on its website a mechanism that allows Market Participants to conveniently and confidentially submit such data.  Market Participants registering a Resource or otherwise subject to a commitment to provide service to the Market Operator must provide data to the Market Monitor.
[bookmark: _Ref372640477][bookmark: _Ref372640491][bookmark: _Toc159233585][bookmark: _Toc141100868][bookmark: _Toc213772156]Uneconomic Production
The Market Monitor will monitor Markets+ for uneconomic production and may recommend that the Market Operator impose appropriate mitigation measures if such conduct is detected.  These measures may include recommendations to replace the market offer with the mitigated offer, or to override parameters.  Uneconomic production is increasing the injection or withdrawal of a Resource to levels that would otherwise be uneconomic in order to cause and obtain benefits from (1) congestion on a transmission constraint; or (2) price separation between Reserve Zones.  The provisions of this Section 11.2.3 will not apply to DDRRs. 
[bookmark: _Toc265675928][bookmark: _Toc266869858][bookmark: _Toc159233586][bookmark: _Toc141100869][bookmark: _Toc213772157][bookmark: _Toc263429637][bookmark: _Toc263795692]Measures and Mitigation for Virtual Energy Bids and Offers
The Market Monitor will monitor the level of divergence between the Day-Ahead Market LMP and the RTBM LMP.  Sections 11.2.4.1 and 11.2.4.2 defines the monitoring metrics and thresholds, to be used in determining the existence of excessive LMP divergence, as well as the mitigation measures to be imposed by the Market Operator when the Virtual Energy Bids or Offers of one or more Market Participants are shown to have caused excessive LMP divergence as discussed below.
If the Market Monitor identifies one or more Market Participants as having caused the excessive LMP divergence through Virtual Energy Bid and Virtual Energy Offer behavior, then the Market Monitor will recommend that the Market Operator apply the mitigation measures described in Attachment A of the Markets+ Tariff.
[bookmark: _Toc265675929][bookmark: _Toc266869859][bookmark: _Ref349577527][bookmark: _Toc159233587][bookmark: _Toc141100870][bookmark: _Ref212127877][bookmark: _Toc213772158]Metric and Threshold Specifications
The Market Monitor will compute the hourly LMP deviation between the Day-Ahead Market and RTBM using the following formula: [(LMPRTBM / LMPDA Market) – 1] *100.  The average hourly LMP deviation is computed over a rolling four (4) week period or any other period length that the Market Monitor determines is appropriate to achieve the desired purpose.  If the four (4) week rolling average is below negative ten percent (-10%) or in excess of ten percent (10%), then the divergence is considered excessive and additional studies are required.
[bookmark: _Toc265675930][bookmark: _Toc266869860][bookmark: _Toc159233588][bookmark: _Toc141100871][bookmark: _Ref212127926][bookmark: _Toc213772159]Excessive Divergence and Mitigation Measures
If the Market Monitor determines that excessive divergence exists and the divergence is the result of the Virtual Energy Bids or Offers of one or more Market Participants, the Market Operator will impose mitigation measures.  The mitigation measures will restrict the Market Participants that caused the divergence from submitting any Virtual Energy Bids or Offers at the settlement locations where the Market Participant’s Virtual Energy Bids or Offers caused the excessive divergence.   
[bookmark: _Ref265244269][bookmark: _Toc265675932][bookmark: _Toc266869862][bookmark: _Toc159233589][bookmark: _Toc141100872][bookmark: _Toc213772160]Offer Caps and Floors
Submission of Energy Offer Curves, Start-Up Offers, No-Load Offers, and Flexibility Reserve Product Offers by Market Participants for use in the Day-Ahead Market and the RTBM will be limited by the following Offer caps and floors:
(1) Energy Offer Soft Cap = $1,000/MWh; Energy Offers greater than $1,000/MWh are subject to Attachment B of the Markets+ Tariff.
(2) Energy Offer Hard Cap = $2,000/MWh;  
(3) Virtual Energy Offer Cap = $2,000/MWh;
(4) Interchange Offer Cap = $2,000/MWh;
(5) Energy Offer Floor = Negative $150/MWh;
(6) Start-Up Offer Floor = $0;
(7) No-Load Offer Floor = $0;
(8) Flexibility Reserve Products Cap = $1,000/MWh;
(9) Flexibility Reserve Products Floor = $0/MWh.
In addition to these Offer caps and floors, submission of Offers may be limited by the requirements of this Section 11.2.5.
[bookmark: _Toc262560975][bookmark: _Toc263429640][bookmark: _Toc263795695][bookmark: _Toc265675933][bookmark: _Toc266869863][bookmark: _Ref349552544][bookmark: _Ref349552553][bookmark: _Ref349552573][bookmark: _Ref349552658][bookmark: _Ref349552667][bookmark: _Ref349553176][bookmark: _Ref349553187][bookmark: _Ref368556716][bookmark: _Ref368556726][bookmark: _Ref368556736][bookmark: _Ref368556764][bookmark: _Ref368556773][bookmark: _Ref431990432][bookmark: _Toc159233590][bookmark: _Toc141100873][bookmark: _Toc213772161]Physical Withholding
1. The Market Monitor will monitor for physical withholding of capacity from the Energy and Flex Reserve Product Markets, and unavailability of transmission facilities. Physical withholding may include, but is not limited to:
a) Declaring that a Resource has been derated, forced out of service, or otherwise been made unavailable for technical reasons that are untrue or that cannot be verified;
b) Refusing to provide offers or schedules for a Resource when it would otherwise have been in the economic interest to do so without market power;
c) Operating a Resource in real-time to produce an output level that is less than the Dispatch Target minus the Resource’s High Operating Tolerance, or at an output level that is less than the Dispatch Target minus the Resource’s Low Operating Tolerance and the Resource is not exempt from URD under Section 4.4.4.1.1;
d) Derating a transmission facility for technical reasons that are not true or verifiable; 
e) Operating a transmission facility in a manner that is not economic and that causes a binding transmission constraint or binding reserve zone or reliability issue or Emergency Condition; and
f) Declaring that the magnitude of the capability of a Resource is reduced for reasons that are not true or verifiable.  This capability includes, but is not limited to the following: 
a. The capability to provide Energy;
b. The capability to provide Flexibility Reserve Products;
c. In the case of MSRs, the capability to charge and/or to discharge. 
2. A Market Participant will be deemed not to be physically withholding if;
a) They are following the directions of the Balancing Authority, Reliability Coordinator, transmission service provider, or applicable reliability standards; or 
b) The Market Participant satisfies the Must Offer Requirements as detailed in Attachment A of the Markets+ Tariff; or
c) They are selling into another market at a higher price; or
d) The Market Participant is reducing the magnitude of the MSR’s maximum capability, either charging or discharging, from its true and verifiable physical or environmental limitations in order to provide that capability for the duration of the minimum clearable commitment period; or
e) They are following water management requests or directives pursuant to the legal authority and operational responsibilities of the hydro operator or hydro participant; or
f) The Market Participant is subject to the terms of a power purchase agreement or other power supply agreement that limits the availability of capacity or energy deliveries to Markets+ as a result of (i) the good faith exercise of by the Market Participant of contractual or operational responsibilities thereunder, (ii) the technical or operational limitations of the resource of the interconnected facilities, which limitations are beyond the control of the Market Participant to mitigate, or (iii)  a request, order, or directive issued by a legal authority with jurisdiction over the resource or interconnected facilities. Subject to the confidentiality provisions set forth in Attachment A of the Markets+ Tariff, a Market Participant that invokes this Section will provide to the Market Monitor upon request the applicable unredacted portions of the power purchase agreement, or other applicable power supply agreement, to which the Market Participant is a party and supporting explanation for the technical, operational, or legal limitations of the resource or interconnected facilities, if applicable; or
g) The Market Participant bears the responsibility of demonstrating with appropriate documentation the exemption from physical withholding in any of the above-claimed conditions.  The Market Monitor will determine whether the constraint has been supported with sufficient detail to alleviate the concern regarding physical withholding.  
[bookmark: _Ref349553267][bookmark: _Toc159233591][bookmark: _Toc141100874][bookmark: _Toc213772162][bookmark: _Ref349307488][bookmark: _Toc262560976][bookmark: _Toc263429641][bookmark: _Toc263795696][bookmark: _Toc265675934][bookmark: _Toc266869864]Thresholds for Identifying Physical Withholding of Resource Capacity
A Market Participant is deemed to be physically withholding capacity if none of the conditions are met pursuant to Section 11.1.4.3 and all of the following conditions exist: 
(1) One or more of the transmission constraints are binding or a Reserve Zone is binding; and
(2) The Market Participant controls or owns one or more Resources that have market power as defined in Section 11.1.4.3; and
(3) One of the following conditions apply: 
(a) Such Resource(s) satisfy one (1) of the conditions in this Section and the total withheld capacity exceeds the lower of five (5) percent of the total capability owned or controlled by the Market Participant or 200 MW; or
(b) Where the real-time output of each such Resource is less than the Dispatch Target minus the Resource’s High Operating Tolerance or is less than the Dispatch Target minus the Resource’s Low Operating Tolerance defined in Section 4.4.4.1 and the Resource is not exempt from Uninstructed Resource Deviation under Section 4.4.4.1.1.
[bookmark: _Toc212633634][bookmark: _Toc212634315][bookmark: _Toc213746700][bookmark: _Toc213772163][bookmark: _Ref349553288][bookmark: _Toc159233592][bookmark: _Toc141100875][bookmark: _Toc213772164]Thresholds for Screening of Physical Withholding of Transmission Facilities
A transmission facility fails the physical withholding screen if either of the following conditions is met:
(a) The transmission facility satisfies a condition in Section 11.2.6.1; or
(b) The Market Monitor identifies a pattern of scheduling outages resulting in increased market costs compared to an alternative and lower cost impact outage schedule.
[bookmark: _Toc213772165][bookmark: _Toc159233593][bookmark: _Toc141100876]Sanctions 
The Market Monitor will record instances where Market Participants have failed the physical withholding screens in Sections 11.2.6.1  or 11.2.6.2.  The Market Monitor will notify FERC’s Office of Enforcement, or successor organization, of suspected physical withholding behavior. In the event the Market Monitor determines there is credible evidence of a market violation, the Market Monitor will make a referral to FERC as described in Attachment C of the Markets+ Tariff.
[bookmark: _Toc262560977][bookmark: _Toc263429642][bookmark: _Toc263795697][bookmark: _Toc265675935][bookmark: _Toc266869865][bookmark: _Toc159233595][bookmark: _Toc141100878][bookmark: _Toc213772166]Maintenance and Implementation of the Mitigation Protocols
The Market Operator is responsible for implementing the market power mitigation measures as approved by FERC.  The Market Operator is also responsible for periodically reviewing and recommending revisions to the mitigation protocols and supporting the Market Operator’s Regulatory Staff in obtaining approval from FERC for any such updates with input and support from the Markets+ Design Working Group.
[bookmark: _Toc213772167]Resolution of Conflicts
In the event there is a conflict between this Section and Attachments B and C of the Markets+ Tariff or any other provision of the Markets+ Tariff, Attachments B and C will control.




[bookmark: _Toc213772168]Market Process and System Change Process
This section outlines the methods that govern the Market Operator system changes that directly impact or are visible to Market Participants’ processes, systems, or interfaces with the Market Operator systems.  The intent of this section is to ensure there is transparency when Market Participant-impacting or Market Participant-facing changes occur to the Market Operator processes and/or systems.     
(1) Once a Markets+ Revision Request (MRR) has been approved through the stakeholder process, the Markets+ Change User Forum (MCUF) will serve as the forum for coordinating the implementation of Market Participant-facing and Market Participant-impacting efforts for process and/or system changes affecting the Market Operator administered markets and reliability functions.  MCUF is the group responsible for monitoring and coordinating all planned Market Participant-impacting or Market Participant-facing system or process changes.  A Market Participant-facing system or process change is perceptible but will not require any modifications to market participant/member systems or processes.  In contrast, a Market Participant-impacting system or process change is one that meets any of the criteria listed in (1) through (5) below.
(1) The change will result in Market Participants having to make changes to their internal systems or interfaces;
(2) The change will require Market Participants to coordinate testing with the Market Operator prior to the change being released to Production systems;
(3) The change will cause Market Participants to change their internal processes;
(4) The change modifies or creates a system interface between the Market Operator and its Market Participant;
(5) The risk associated with the change justifies inclusion as a Market Participant-impacting change.
(2) The MCUF and the Market Operator will develop and maintain a plan outlining Market Participant-impacting and Market Participant-facing change initiatives. This plan will be updated at least quarterly and posted to the MCUF page on the Market Operator’s website. The plan will reflect the relative priority of all Market Participant-impacting and Market Participant-facing change initiatives.  These priorities will be determined based on the MRR priority ranking process conducted by the Markets+ Design Working Group (MDWG) as well as the Market Operator’s internal project prioritization processes.  System changes that cannot be implemented according to the requested priority rank will be identified and communicated to the MDWG, after coordination with the MCUF.  The plan will include, at a minimum, the following:
(1) Listing and description of planned Market Participant-impacting or Market Participant-facing projects;
(2) Updated current status of planned Market Participant-impacting or Market Participant-facing projects;
(3) Identifiable milestones of planned Market Participant-impacting or Market Participant-facing projects, including, but not limited to:
(a) Requirements signoff;
(b) Schedule of testing and training;
(c) Communication of expectations / specifications;
(d) Release of required documentation;
(e) System release dates.
(3) All Market Participant-impacting or Market Participant-facing change initiatives are classified as minor, minor-informational, medium, major or emergency changes. The Market Operator will make the initial determination to then be reviewed by the MCUF.  The MCUF will routinely review and discuss initiatives classified as minor, medium, major and emergency, and alternative timelines will be recommended, depending on the scope of the individual projects.  The Market Operator will maintain a list of system changes and their associated classifications for discussion and coordination with the MCUF.
(a) Minor-Informational Change – A change to a Market Operator system correcting or changing existing functionality that does not require Market Participant action and is not visible to Market Participants.  An example of a minor-informational change is an update to a system to address a non-Market Participant-facing defect.  For minor-informational changes, the Market Operator is required to notify Market Participants at least two (2) days prior to implementation in the Market Participant testing and production environments. 
(b) Minor Change – A Market Participant-facing change to a Market Operator system that corrects or changes existing functionality but does not require Market Participants to make any changes to their systems, nor test the new functionality in a coordinated fashion with the Market Operator.  An example of a minor Market Participant-facing change would be an enhancement to Market Participant accessible web page that includes adding newly available options or functionality.  For minor Market Participant-facing changes, the Market Operator is required to notify Market Participants at least one (1) week prior in the Market Participant testing environment and two (2) weeks prior to implementation in the production environment.
(c) Medium Change – A Market Participant-impacting change to a Market Operator system that involves changes to system interfaces between the Market Operator and Market Participants, such as changes to XML file specifications or Application Programmable Interfaces (API). The process for interface changes must allow sufficient time for Market Participants to assess the impact of the change to their systems, make appropriate revisions, and complete testing in an offline environment, where applicable.  The Market Operator is required to notify Market Participants at least two (2) weeks prior in the Market Participant testing environment and six (6) weeks prior in the production environment, or as defined and agreed to by the MCUF.
(d) Major Change – A Market Participant-impacting change to a Market Operator system that introduces a new Market Participant-facing application, major system functionality or wholesale process changes. These changes will always be managed by the Market Operator as projects, with milestones defined on the plan that is updated quarterly, and will include Market Participant participation, coordination, and testing throughout the project phases.  For major changes that require the development of new applications or interfaces by Market Participants, the Market Operator is required to coordinate the project schedule by means of the MCUF to determine the appropriate lead times for documentation, testing, and implementation. 
(e) Emergency Change – A Market Participant-impacting or Market Participant-facing change to a Market Operator system that is required to immediately restore or correct existing functionality.  If changes to Market Participant systems or processes are required as a result of an Emergency Change, the Market Operator will make the necessary changes and send notification of the change as soon as practicable following the resolution of the Emergency Change.
In addition to the change types listed above, routine maintenance will be communicated to Market Participants.  Routine work is defined as work on a Market Participant-facing Market Operator system to perform general maintenance/housekeeping.  Examples of routine maintenance include server patching or renewing a server certificate.  For routine maintenance, the Market Operator is required to notify Market Participants at least two (2) days prior to implementation in the Market Participant testing and production environments. 


[bookmark: _Toc213772169]Appendix A	Meter Technical Protocols

[bookmark: _Toc159233598][bookmark: _Toc213772170]A.1	Scope
This Appendix A will apply to Metering Equipment in the Markets+ Footprint, and the specifications and practices required to provide accurate metering of real power (kWh) electrical quantities for market settlement.  These guidelines are not applicable to measurements intended for local monitoring, station relaying, control, operation, or other uses. 
[bookmark: _Toc76320624][bookmark: _Toc76962366][bookmark: _Toc104791713][bookmark: _Toc262561000][bookmark: _Toc263173485][bookmark: _Toc263173702][bookmark: _Toc263173892][bookmark: _Toc263174313][bookmark: _Toc263235217][bookmark: _Toc263235861][bookmark: _Toc263429663][bookmark: _Toc263795718][bookmark: _Toc266869899][bookmark: _Toc159233599][bookmark: _Toc213772171]A.2	Purpose
This Appendix A documents the metering technical standards for installation, maintenance, and validation of Metering Equipment utilized by the Market Participant to participate in Markets+.
[bookmark: _Toc213772172]A.3 Definitions
This Appendix A uses the terms as defined in Section 1 of the Markets+ Protocols.
[bookmark: _Toc76320627][bookmark: _Toc76962369][bookmark: _Toc104791716][bookmark: _Toc262561002][bookmark: _Toc263173487][bookmark: _Toc263173704][bookmark: _Toc263173894][bookmark: _Toc263174315][bookmark: _Toc263235219][bookmark: _Toc263235863][bookmark: _Toc263429665][bookmark: _Toc263795720][bookmark: _Toc266869901][bookmark: _Toc159233601][bookmark: _Toc213772173]A.4 Applicable Standards
ANSI C12.1	American National Standard for Electric Meters - Code for Electricity Metering
ANSI C12.7	American National Standard Requirements for Watthour Meter Sockets
ANSI C12.9	American National Standard for Test Switches and Plugs for Transformer-Rated Meters 
ANSI C12.10	American National Standard for Physical Aspects of Watthour Meters – Safety Standard
ANSI C12.11	American National Standard for Instrument Transformers for Revenue Metering: 10kV BIL through 350 kV BIL (0.6 kV NSV through 69 kV NSV)
ANSI C93.1	Standard Requirements for Power Line Coupling Carrier Capacitors and Coupling Capacitor Voltage Transformers
IEEE Std 100	The New IEEE Standard Dictionary of Electrical and Electronic Terms
IEEE C57.13	IEEE Standard Requirement for Instrument Transformers
IEEE C57.13.6	IEEE Standard Requirement for High Accuracy Instrument Transformers
IEEE C37.90.1	IEEE Standard Surge Withstand (SWC) Tests for Relays and Relay Systems Associated with Electric Power Apparatus
NFPA 70	National Electrical Code® 2011 edition, Chapter 1 General, Section II. 600 Volts, Nominal, or Less, Article 110.26 Spaces About Electrical Equipment
[bookmark: _Toc76320628][bookmark: _Toc76962370][bookmark: _Toc104791717][bookmark: _Toc262561003][bookmark: _Toc263173488][bookmark: _Toc263173705][bookmark: _Toc263173895][bookmark: _Toc263174316][bookmark: _Toc263235220][bookmark: _Toc263235864][bookmark: _Toc263429666][bookmark: _Toc263795721][bookmark: _Toc266869902][bookmark: _Toc159233602][bookmark: _Toc213772174]
A.5	General
[bookmark: _Toc159233603][bookmark: _Toc213772175]A.5.1 Requirements Applicability Date for Existing and New Market Participants’ Metering Equipment 
Existing Metering Equipment at the time a Market Participant integrates into Markets+ is acceptable if the Market Participant is capable of providing at least hourly kWh interval data information. 
After a facility with the existing Metering Equipment integrates into Markets+, any new or replacement Metering Equipment must satisfy the requirements of this Appendix A. 
[bookmark: _Toc159233604][bookmark: _Toc213772176]A.5.2	Requirement Applicability by Component Type
Metering Equipment must be revenue-quality pursuant to ANSI standards.  Metering Equipment may include, among other things, watt transducers, current transformers, voltage transformers, coupling capacitor voltage transformers, and Meter Data systems (including allocators, accumulators, and remote-terminal units).  Unless noted, any particular technology or collection of components is acceptable as long as the Metering Equipment which they compose satisfies the requirements of this Appendix A.  
[bookmark: _Toc159233605][bookmark: _Toc213772177]A.5.3       Testing, Maintenance, and Calibration Responsibilities 
The Market Participant is responsible for the maintenance and calibration of the Metering Equipment.  If the Market Participant designates the maintenance and calibration of the Metering Equipment to a third party, the Market Participant will remain responsible for the accuracy, quality, and timely delivery of the Meter Data to the Market Operator.  Tests of existing, newly installed, or repaired Metering Equipment are required as described in Section C.7.3.
[bookmark: _Toc262561012][bookmark: _Toc263173489][bookmark: _Toc263173706][bookmark: _Toc263173904][bookmark: _Toc263174325][bookmark: _Toc263235229][bookmark: _Toc263235873][bookmark: _Toc263429675][bookmark: _Toc263795730][bookmark: _Toc266869911][bookmark: _Toc159233606][bookmark: _Toc213772178][bookmark: _Toc76320636][bookmark: _Toc76962378][bookmark: _Toc104791725]A.6       Timing Standard
[bookmark: _Toc266869913][bookmark: _Toc159233607][bookmark: _Toc213772179][bookmark: _Toc262561014][bookmark: _Toc263173906][bookmark: _Toc263174327][bookmark: _Toc263235231][bookmark: _Toc263235875][bookmark: _Toc263429677][bookmark: _Toc263795732]A.6.1      Accumulators / Register Values
Accumulator/meter register values must be synchronized to the end of the timing interval.  
[bookmark: _Toc159233608][bookmark: _Toc213772180]A.6.2     Timing Elements 
When the timing element of the meter or Energy Management System/Remote Terminal Unit (RTU) is used to send a freeze contact closure or signal to the RTU, freeze a meter register reading, and/or control the interval data recorder timing, the time clock must be within +/- one (1) minute per any 30-day period.  
[bookmark: _Toc262561015][bookmark: _Toc263173490][bookmark: _Toc263173707][bookmark: _Toc263173907][bookmark: _Toc263174328][bookmark: _Ref263229522][bookmark: _Ref263229604][bookmark: _Toc263235232][bookmark: _Toc263235876][bookmark: _Toc263429678][bookmark: _Toc263795733][bookmark: _Toc266869916][bookmark: _Ref277144561][bookmark: _Ref277144585][bookmark: _Ref349743585][bookmark: _Toc159233609][bookmark: _Toc213772181]A.7       Meters
[bookmark: _Toc76320637][bookmark: _Toc76962379][bookmark: _Toc104791726][bookmark: _Toc262561016][bookmark: _Toc263173908][bookmark: _Toc263174329][bookmark: _Toc263235233][bookmark: _Toc263235877][bookmark: _Toc263429679][bookmark: _Toc263795734][bookmark: _Toc266869917][bookmark: _Toc159233610][bookmark: _Toc213772182]A.7.1      Measurement Quantities
[bookmark: _Toc159233611][bookmark: _Toc213772183][bookmark: _Toc76320638][bookmark: _Toc76962380][bookmark: _Toc104791727][bookmark: _Toc262561017][bookmark: _Toc263173909][bookmark: _Toc263174330][bookmark: _Toc263235234][bookmark: _Toc263235878][bookmark: _Toc263429680][bookmark: _Toc263795735][bookmark: _Toc266869918]A.7.1.1    Register
The meter must be capable of reporting Kilo or Mega-Watthours (kWh or MWh) in a 5-7 digit visual display with 0-2 decimal places.
[bookmark: _Toc159233612][bookmark: _Toc213772184]A.7.1.2    Pulse Data
The meter must be capable of providing pulse outputs and storage of accumulated, interval pulse data representing Watt or Kilo-Watt values in 5, 10, 15, 30, or 60 minute storage registers. The Meter Agent will deliver this data, which can be stored either internally or externally. Market Participants are required to retain the data for a minimum of three years.
[bookmark: _Toc159233613][bookmark: _Toc213772185]A.7.1.3    Real-Time
The meter must be capable of providing to the Market Operator instantaneous measurement of Watts, kW, or MW in continuous analog, or digital data outputs for monitoring or control of Non-Conforming Loads, Demand Response Loads, Resources, and interchange or boundary points to the Markets+ Footprint. 
[bookmark: _Toc76320639][bookmark: _Toc76962381][bookmark: _Toc104791728][bookmark: _Toc262561018][bookmark: _Toc263173910][bookmark: _Toc263174331][bookmark: _Toc263235235][bookmark: _Toc263235879][bookmark: _Toc263429681][bookmark: _Toc263795736][bookmark: _Toc266869919][bookmark: _Toc159233614][bookmark: _Toc213772186]A.7.2      Accuracy
The manufactured accuracy class of all meters and transducers (internal or external) must be accurate within ± 0.2%, per the applicable sections of the most recent ANSI C12.1 standard. 
[bookmark: _Toc76320640][bookmark: _Toc76962382][bookmark: _Toc104791729][bookmark: _Toc262561019][bookmark: _Toc263173911][bookmark: _Toc263174332][bookmark: _Toc263235236][bookmark: _Toc263235880][bookmark: _Toc263429682][bookmark: _Toc263795737][bookmark: _Toc266869920][bookmark: _Toc159233615][bookmark: _Toc213772187]A.7.3      Testing
[bookmark: _Toc262561020][bookmark: _Toc263173491][bookmark: _Toc263173708][bookmark: _Toc263173912][bookmark: _Toc263174333][bookmark: _Toc263235237][bookmark: _Toc263235881][bookmark: _Toc263429683][bookmark: _Toc263795738][bookmark: _Ref264025880][bookmark: _Toc266869921][bookmark: _Toc159233616][bookmark: _Toc213772188]A.7.3.1    Testing Equipment
All meter testing equipment must be traceable back to National Institute of Standards and Technology (NIST) as per ANSI C12.1.  Specifically, the reference standard used to perform the comparison test on the meter must be of the accuracy class that meets or exceeds ± 0.05% so as to achieve a 4 to 1 accuracy ratio between the standard and the meter.
[bookmark: _Toc262561021][bookmark: _Toc263173492][bookmark: _Toc263173709][bookmark: _Toc263173913][bookmark: _Toc263174334][bookmark: _Toc263235238][bookmark: _Toc263235882][bookmark: _Toc263429684][bookmark: _Toc263795739][bookmark: _Ref264026091][bookmark: _Toc266869922][bookmark: _Toc159233617][bookmark: _Toc213772189]A.7.3.2    Acceptance Testing
All meters and transducers must meet the applicable sections in ANSI C12.1.  If the initial acceptance test results exceed these tolerances, the meter must be replaced. Final series testing will be conducted for full load, light load, and power factor to document the “as left” condition of the meter. 
[bookmark: _Toc262561022][bookmark: _Toc263173493][bookmark: _Toc263173710][bookmark: _Toc263173914][bookmark: _Toc263174335][bookmark: _Toc263235239][bookmark: _Toc263235883][bookmark: _Toc263429685][bookmark: _Toc263795740][bookmark: _Ref264025907][bookmark: _Ref264026110][bookmark: _Toc266869923][bookmark: _Toc159233618][bookmark: _Toc213772190]A.7.3.3     In-Service Testing
The accuracy of all meters must be periodically verified by tests conducted by the Market Participant or their designated party.  
· The test interval, not to exceed three years, will be determined by mutual agreement of the Market Participant and Meter Equipment Owner.  The Market Participant, Meter Equipment Owner, or their designated party will provide reasonable advance notification to other affected parties of this periodic test and provide the test results to them, if requested.  
· In-service testing of the magnitude and phase angles for each of the phase voltages and currents at the meter test switch must be measured to ensure the proper metering connection at the time of installation, replacement of the meter, voltage transformer or current transformer, or metering circuits wiring changes. 
· If tests identify or other indications show a meter is out of service or inaccurate, the Market Participant of the Meter Settlement Location must restore the meter to correct operation within a reasonable period of time. In the interim, backup metering or integrated Real-Time metering may be used as described in Section A7.4.1. The reasonable period of time should not exceed a period of thirty (30) days from the date of discovery, unless a later date is mutually agreed upon by the Market Participant, Meter Equipment Owner, and Market Operator. If equipment installation or replacement is required to resolve the inaccuracy, all Metering Equipment must be correctly operating at a date mutually agreed upon by the Market Participant, Meter Equipment Owner, and Market Operator.  The Market Operator will be notified of the inaccuracy, interim procedures, and resolution for auditing purposes by the Market Participant of the Meter Settlement Location. Authentication of existing Metering Equipment and validations of newly installed or repaired Metering Equipment are required as described in Section A.5.1 of this Appendix A. 
[bookmark: _Toc262561023][bookmark: _Toc263173494][bookmark: _Toc263173711][bookmark: _Toc263173915][bookmark: _Toc263174336][bookmark: _Toc263235240][bookmark: _Toc263235884][bookmark: _Toc263429686][bookmark: _Toc263795741][bookmark: _Toc266869924][bookmark: _Toc159233619][bookmark: _Toc213772191]A.7.3.4    Verification Records and Retention
The Market Participant must maintain sufficient documentation to verify the integrity and accuracy of a Meter Settlement Location for independent auditing purposes by the Market Operator, starting when the Market Participant joins Markets+. The most current version of all records and documentation associated with the Metering Equipment must be retained by the Market Participant for at least six years following retirement of the Meter Settlement Location. All records and documentation, whether current or not, must be retained for six years following the creation of the document, or longer for the most current version of the records or documentation.  This documentation must include the following:
(1) Schematic drawings (both detailed and one-line) of the Meter Settlement Location.  Such drawings must be dated, bear the current drawing revision number, and show all wiring, connections, and devices in the circuit;
(2) The results of each test listed in this Appendix A.  Upon request, the Participating BA, MTSP, Meter Equipment Owner, and the Market Operator must be provided with a copy of all of the Market Participant’s or designated parties’ documentation and drawing for a Meter Settlement Location’s Metering Equipment.  The provision of such information will be subject to confidentiality requirements;
(3) The format of the documents should be stored in common electronic formats (e.g., - .pdf, CSV, DOC, XLS, RTF);
(4) Compensation methodology which would be any processes or techniques used to adjust meter readings to accurately reflect the actual Energy usage or production at a specific point in a system. Some techniques that may be used are:
· Loss Compensation
· Temperature Compensation
· Phase Compensation
· Scaling Factors
(5) Meter testing documents; and
(6) Meter and supporting equipment change history [to the extent that change history includes sufficient documentation of the modification, the obsolete substation/plant drawings are not required].
[bookmark: _Toc83385424][bookmark: _Toc104791730][bookmark: _Toc262561024][bookmark: _Toc263173916][bookmark: _Toc263174337][bookmark: _Toc263235241][bookmark: _Toc263235885][bookmark: _Toc263429687][bookmark: _Toc263795742][bookmark: _Toc266869925][bookmark: _Toc159233620][bookmark: _Toc213772192][bookmark: _Toc76320641][bookmark: _Toc76962383]A.7.4     Real-Time Metering
[bookmark: _Toc159233621][bookmark: _Toc213772193]A.7.4.1  General
If the revenue class metering should fail, then dispatch center SCADA Real-Time metering or other methods may be used, if available, to estimate the usage.  Real-Time metering data used for back-up should be converted to kWhs.  The Real-Time metering data must be integrated over the hour that the meter has failed, to produce the estimated watt-hour.  
[bookmark: _Toc76320642][bookmark: _Toc76962384][bookmark: _Toc104791736][bookmark: _Toc262561030][bookmark: _Toc263173922][bookmark: _Toc263174349][bookmark: _Toc263235253][bookmark: _Toc263235897][bookmark: _Toc263429699][bookmark: _Toc263795754][bookmark: _Toc266869937][bookmark: _Toc159233622][bookmark: _Toc213772194]A.7.5     Current Transformers
[bookmark: _Toc159233623][bookmark: _Toc213772195][bookmark: _Toc76320643][bookmark: _Toc76962385][bookmark: _Toc104791737][bookmark: _Toc262561031][bookmark: _Toc263173505][bookmark: _Toc263173716][bookmark: _Toc263173923][bookmark: _Toc263174350][bookmark: _Toc263235254][bookmark: _Toc263235898][bookmark: _Toc263429700][bookmark: _Toc263795755][bookmark: _Toc266869938]A.7.5.1   Specifications
Current transformers (CTs) as part of existing construction must comply with IEEE C57.13, 0.3% accuracy class or lower over the full dynamic measurement range of the metered location.  New construction, replacement, or upgrade of existing CTs must meet the accuracy standards, as specified under IEEE C57.13.6 for an accuracy class of 0.15S percent at all burdens. The thermal current rating of CTs must exceed the maximum current capacity of the circuit involved by a factor of 1.5 to 4.0. CTs must be sized to accurately meter power flow over the range typically encountered.  The CTs must be at a minimum Class of 0.3%.  For situations where the meter must accurately meter well below 1% of the rated current, such as station service at a generator, higher accuracy, extended range, and higher rating factor CTs are required.  Burden ranges for CTs of B0.1 to B1.8 should be selected with consideration of cable and wiring size, length, and distance between CTs and meter location.  All devices in a meter circuit must not exceed the CT burden rating, which is normally B0.1 to B1.8, including cabling and ancillary devices. 
[bookmark: _Toc159233624][bookmark: _Toc213772196]A.7.5.2    Nameplate
The nameplate data must include but is not limited to the following information: Manufacturer, Serial Number or Identification Number, Type, Current Transformer Ratios, Accuracy class and Burden Rating, thermal rating, Rating Factor, and Basic Insulation Level (BIL).  If the CTs are not accessible due to energized components or if extensive disassembly is required that may impact asset availability, note the unavailability and request the Market Participant to identify a scheduled outage when the CT nameplate may be accessed safely.  If a nameplate does not exist showing the ANSI 0.3 accuracy class at the highest, testing as described in IEEE C57.13 must be performed to establish this level of accuracy.
[bookmark: _Toc76320645][bookmark: _Toc76962387][bookmark: _Toc104791739][bookmark: _Toc262561033][bookmark: _Toc263173507][bookmark: _Toc263173718][bookmark: _Toc263173925][bookmark: _Toc263174352][bookmark: _Toc263235256][bookmark: _Toc263235900][bookmark: _Toc263429702][bookmark: _Toc263795757][bookmark: _Toc266869940][bookmark: _Toc159233625][bookmark: _Toc213772197][bookmark: _Toc76320646][bookmark: _Toc76962388][bookmark: _Toc104791740][bookmark: _Toc262561034][bookmark: _Toc263173508][bookmark: _Toc263173719][bookmark: _Toc263173926][bookmark: _Toc263174353][bookmark: _Toc263235257][bookmark: _Toc263235901][bookmark: _Toc263429703][bookmark: _Toc263795758][bookmark: _Toc266869941][bookmark: _Toc159233626]A.7.5.3   Electromechanical Burden Testing
The CT providing input to electromechanical meters must be burden tested and must pass accuracy requirements. Burdens for electromechanical meters must be kept as small as practicable.  Any devices added into the electromechanical CT circuit must not exceed the total burden rating of the CT. 
[bookmark: _Toc213772198]A.7.5.4   Paralleling
Paralleling of CTs is not recommended.  However, when it is necessary, the following guidelines must be adhered to.
(1) All CTs must have the same nominal rating regardless of the circuits in which they are connected.
(2) All CTs which have their secondaries paralleled must be connected to the same phase of the primary circuits.
(3) The secondary circuits must be connected in a configuration to allow for testing of individual instrument transformers.  The secondary circuits must be paralleled at a point in the current circuit as close to the meter as practical.
(4) There must be only one ground per isolated secondary of all paralleled current transformers.  It is recommended that the ground be located at the meter or at the nearest terminal block to the meter.
(5) The secondary circuits must be so designed that the maximum possible burden on any CT will not exceed its rating.
(6) A common voltage must be available for the meter.  This condition is met if the circuits share a common bus that is normally operated with closed bus ties.
(7) The meter must have sufficient current capacity to carry the sum of the currents from all the CTs to which it is connected.
[bookmark: _Toc76320647][bookmark: _Toc76962389][bookmark: _Toc104791741][bookmark: _Toc262561035][bookmark: _Toc263173927][bookmark: _Toc263174354][bookmark: _Toc263235258][bookmark: _Toc263235902][bookmark: _Toc263429704][bookmark: _Toc263795759][bookmark: _Toc266869942][bookmark: _Toc159233627][bookmark: _Toc213772199]A7.6     Coupling Capacitor Voltage Transformers
[bookmark: _Toc76320648][bookmark: _Toc76962390][bookmark: _Toc104791742][bookmark: _Toc262561036][bookmark: _Toc263173509][bookmark: _Toc263173720][bookmark: _Toc263173928][bookmark: _Toc263174355][bookmark: _Toc263235259][bookmark: _Toc263235903][bookmark: _Toc263429705][bookmark: _Toc263795760][bookmark: _Toc266869943][bookmark: _Toc159233628][bookmark: _Toc213772200]A7.6.1   General
Existing coupling capacitor voltage transformers at a minimum are to provide the same accuracy class as wire wound devices.  Newly installed/replaced coupling capacitor voltage transformers can be used with an accuracy class of 0.3% or better through Burden Y.   
[bookmark: _Toc76320649][bookmark: _Toc76962391][bookmark: _Toc104791743][bookmark: _Toc262561037][bookmark: _Toc263173510][bookmark: _Toc263173721][bookmark: _Toc263173929][bookmark: _Toc263174356][bookmark: _Toc263235260][bookmark: _Toc263235904][bookmark: _Toc263429706][bookmark: _Toc263795761][bookmark: _Toc266869944][bookmark: _Toc159233629][bookmark: _Toc213772201]A.7.6.2     Nameplate
Coupling capacitor voltage transformers must comply with ANSI 0.3 accuracy class or better for W, X, M, Y, and Z burden levels.  If a nameplate does not exist showing the ANSI 0.3 accuracy class, testing as described in ANSI C93.1 must be performed to establish this level of accuracy and a nameplate created.  Accessibility, content, and procedures to update the nameplate must otherwise follow those outlined for current transformers in Section A.7.5.1.
[bookmark: _Toc76320651][bookmark: _Toc76962393][bookmark: _Toc104791745][bookmark: _Toc262561039][bookmark: _Toc263173512][bookmark: _Toc263173723][bookmark: _Toc263173931][bookmark: _Toc263174358][bookmark: _Toc263235262][bookmark: _Toc263235906][bookmark: _Toc263429708][bookmark: _Toc263795763][bookmark: _Toc266869946][bookmark: _Toc159233630][bookmark: _Toc213772202]A.7.6.3    Burden Testing 
The total burden/volt-ampere rating on the voltage transformer secondary must not exceed the accuracy burden listed on the nameplate of the voltage transformer.  
[bookmark: _Toc76320652][bookmark: _Toc76962394][bookmark: _Toc104791746][bookmark: _Toc262561040][bookmark: _Toc263173932][bookmark: _Toc263174359][bookmark: _Toc263235263][bookmark: _Toc263235907][bookmark: _Toc263429709][bookmark: _Toc263795764][bookmark: _Toc266869947][bookmark: _Toc159233631][bookmark: _Toc213772203]A.7.7       Wire Wound Voltage Transformers
[bookmark: _Toc76320653][bookmark: _Toc76962395][bookmark: _Toc104791747][bookmark: _Toc262561041][bookmark: _Toc263173513][bookmark: _Toc263173724][bookmark: _Toc263173933][bookmark: _Toc263174360][bookmark: _Toc263235264][bookmark: _Toc263235908][bookmark: _Toc263429710][bookmark: _Toc263795765][bookmark: _Toc266869948][bookmark: _Toc159233632][bookmark: _Toc213772204]A.7.7.1     Nameplate
Voltage transformers must comply with ANSI 0.3 accuracy class or better for W, X, M, Y, and Z burden levels.  If a nameplate does not exist showing the ANSI 0.3 accuracy class or better, testing as described in IEEE C57.13 must be performed to establish this level of accuracy and a nameplate created.  Accessibility, content, and procedures to update the nameplate must otherwise follow those outlined for current transformers in Section A.7.5.1.
[bookmark: _Toc76320655][bookmark: _Toc76962397][bookmark: _Toc104791749][bookmark: _Toc262561043][bookmark: _Toc263173515][bookmark: _Toc263173726][bookmark: _Toc263173935][bookmark: _Toc263174362][bookmark: _Toc263235266][bookmark: _Toc263235910][bookmark: _Toc263429712][bookmark: _Toc263795767][bookmark: _Toc266869950][bookmark: _Toc159233633][bookmark: _Toc213772205]A.7.7.2     Burden Testing
The voltage transformer burdens must be kept as small as practical.  The total burden/volt-ampere rating on the voltage transformer secondary must not exceed the accuracy burden listed on the nameplate of the voltage transformer.  This burden must include the meter, the secondary leads, and any equipment connected in the circuit.

[bookmark: _Toc241309360][bookmark: _Toc247271070][bookmark: _Toc258924980][bookmark: _Toc263173540][bookmark: _Toc263173733][bookmark: _Toc263173946][bookmark: _Toc263174388][bookmark: _Toc263235293][bookmark: _Toc263235937][bookmark: _Toc263429739][bookmark: _Toc263795794][bookmark: _Toc266869977][bookmark: _Toc159233637][bookmark: _Toc213772206]Appendix B	Settlement Metering Data Management Protocols


[bookmark: _Toc159233638][bookmark: _Toc213772207]B.1	    Scope
This document will serve as a definitive resource concerning the expected responsibilities, duties, standards, processes, and liabilities with regard to the Market Participants and their designated Meter Agent(s) for Markets+ settlement Meter Data.
[bookmark: _Toc120891409][bookmark: _Toc120920480][bookmark: _Toc262561057][bookmark: _Toc263173542][bookmark: _Toc263173735][bookmark: _Toc263173948][bookmark: _Toc263174390][bookmark: _Toc263235295][bookmark: _Toc263235939][bookmark: _Toc263429741][bookmark: _Toc263795796][bookmark: _Toc266869979][bookmark: _Toc159233639][bookmark: _Toc213772208]B.2	    Purpose
This document will provide the standards by which the Meter Agent, on behalf of the Market Participant, consistent with other sections of the Markets+ Protocols and the Markets+ Tariff, will collect, calculate, document, and report settlement Meter Data for Markets+.
[bookmark: _Toc120891410][bookmark: _Toc120920481][bookmark: _Toc262561058][bookmark: _Toc263173543][bookmark: _Toc263173736][bookmark: _Toc263173949][bookmark: _Toc263174391][bookmark: _Toc263235296][bookmark: _Toc263235940][bookmark: _Toc263429742][bookmark: _Toc263795797][bookmark: _Toc266869980][bookmark: _Toc159233640][bookmark: _Toc213772209]B.3	    Definitions
This Appendix B uses the terms as defined in Section 1.  
[bookmark: _Toc120891411][bookmark: _Toc120920482][bookmark: _Toc262561059][bookmark: _Toc263173544][bookmark: _Toc263173737][bookmark: _Toc263173950][bookmark: _Toc263174392][bookmark: _Toc263235297][bookmark: _Toc263235941][bookmark: _Toc263429743][bookmark: _Toc263795798][bookmark: _Toc266869981][bookmark: _Toc159233641][bookmark: _Toc213772210]B.4	    Market Participants
This document will define what is expected of the Market Participant with regards to their Meter Data Submittal Locations.  
[bookmark: _Toc120891412][bookmark: _Toc120920483][bookmark: _Toc262561060][bookmark: _Toc263173951][bookmark: _Toc263174393][bookmark: _Toc263235298][bookmark: _Toc263235942][bookmark: _Toc263429744][bookmark: _Toc263795799][bookmark: _Toc266869982][bookmark: _Toc159233642][bookmark: _Toc213772211]B.4.1	    Responsibilities
The Market Participant is responsible for the quality, accuracy, and timeliness of Meter Data submitted to the Market Operator for the purposes of, and use in, the execution of Markets+ settlements.  At all times, the Market Operator maintains a financial, legal, and operational relationship with the Market Participant, and not the Meter Agent.
[bookmark: _Toc120891413][bookmark: _Toc120920484][bookmark: _Toc262561061][bookmark: _Toc263173952][bookmark: _Toc263174394][bookmark: _Toc263235299][bookmark: _Toc263235943][bookmark: _Toc263429745][bookmark: _Toc263795800][bookmark: _Toc266869983][bookmark: _Toc159233643][bookmark: _Toc213772212]B.4.2	    Meter Agent(s) Designation
The Market Participant must designate a Meter Agent for each of its Meter Data Submittal Locations (MDSLs).  The Market Participant will be responsible for any and all data supplied by its designated Meter Agent.
The Market Participant can have more than one Meter Agent, but only one designated Meter Agent per Meter Data Submittal Location.  
The Market Operator will at all times use the data provided by the Meter Agent until such time as the Market Participant revokes the designation of an entity as its Meter Agent and replaces that entity with a substitute entity.
Any dispute between the Meter Agent and the Market Participant concerning the accuracy of values reported to the Market Operator must be resolved between the two (2) parties, absent the involvement of the Market Operator.  
[bookmark: _Toc159233644][bookmark: _Toc213772213]B.5	    Meter Agent
The Meter Agent is expected to fulfill the Market Participant’s responsibility for submitting Meter Data Submittal Location data for which it is responsible and registered.
The Meter Agent will adhere to the standards for calculating and reporting settlement data as defined in this Appendix A.
The Meter Agent will act on behalf of the Market Participant to provide settlement Meter Data to the Market Operator, the Market Participant, and the entity responsible for Residual Load.
[bookmark: _Toc120891415][bookmark: _Toc120920486][bookmark: _Toc262561063][bookmark: _Toc263173546][bookmark: _Toc263173739][bookmark: _Toc263173954][bookmark: _Toc263174396][bookmark: _Toc263235301][bookmark: _Toc263235945][bookmark: _Toc263429747][bookmark: _Toc263795802][bookmark: _Toc266869985][bookmark: _Ref349743971][bookmark: _Toc159233645][bookmark: _Toc213772214]B.6	    Data Format
The settlement data must be submitted according to the following conventions.
[bookmark: _Toc120891416][bookmark: _Toc120920487][bookmark: _Toc262561064][bookmark: _Toc263173955][bookmark: _Toc263174397][bookmark: _Toc263235302][bookmark: _Toc263235946][bookmark: _Toc263429748][bookmark: _Toc263795803][bookmark: _Toc266869986][bookmark: _Toc159233646][bookmark: _Toc213772215]B.6.1	    Unit of Measure
The following rules apply to the submittal of Meter Data:
(1) Settlement Meter Data must be submitted in 5-minute or hourly intervals for Resources, load, and/or Settlement Area tie-lines as specified by the market registration;
(2) Megawatt-hour (MWh) is the standard unit of service measurement.  Service may be measured in kilowatt-hours (kWh) if required by the specific service, local or state regulations, host utilities, service providers, or as mutually agreed upon by the parties involved.  Service information provided in kWh must be converted to MWh before submission to the Market Operator; and
(3) Settlement Meter Data may be submitted in fractional MWhs.
[bookmark: _Toc120891417][bookmark: _Toc120920488][bookmark: _Toc262561065][bookmark: _Toc263173956][bookmark: _Toc263174398][bookmark: _Toc263235303][bookmark: _Toc263235947][bookmark: _Toc263429749][bookmark: _Toc263795804][bookmark: _Toc266869987][bookmark: _Toc159233647][bookmark: _Toc213772216]B.6.2	    Sign Convention of Data
Meter Data Submittal Locations:
· Net Injection into the Markets+ Footprint transmission system will be negative [-].
· Net Withdrawals out of the Markets+ Footprint transmission system will be positive [+].
Meter Data Submittal Location between Settlement Areas:
· Metered Settlement Area tie-line flows will be reported based on the Settlement Area perspective.  
· Into the Settlement Area will be reported as negative [-].
· Out of the Settlement Area will be reported as positive [+].
[bookmark: _Toc120891418][bookmark: _Toc120920489][bookmark: _Toc262561066][bookmark: _Toc263173957][bookmark: _Toc263174399][bookmark: _Toc263235304][bookmark: _Toc263235948][bookmark: _Toc263429750][bookmark: _Toc263795805][bookmark: _Toc266869988][bookmark: _Toc159233648][bookmark: _Toc213772217]B.6.3	     Meter Technical Standards
Any data supplied to the Market Operator from existing metering or other equipment must comply with the Meter Data technical standards specified under Appendix A. 
[bookmark: _Toc120891419][bookmark: _Toc120920490][bookmark: _Toc262561067][bookmark: _Toc263173958][bookmark: _Toc263174400][bookmark: _Toc263235305][bookmark: _Toc263235949][bookmark: _Toc263429751][bookmark: _Toc263795806][bookmark: _Toc266869989][bookmark: _Toc159233649][bookmark: _Toc213772218]B.6.4	     Data Submission Standards
Settlement Data must be communicated to the Market Operator in electronic format in order to ensure timely settlement as defined in Section 4.5.13.1.  
[bookmark: _Toc120891420][bookmark: _Toc120920491][bookmark: _Toc262561068][bookmark: _Toc263173547][bookmark: _Toc263173740][bookmark: _Toc263173959][bookmark: _Toc263174401][bookmark: _Toc263235306][bookmark: _Toc263235950][bookmark: _Toc263429752][bookmark: _Toc263795807][bookmark: _Toc266869990][bookmark: _Toc159233650][bookmark: _Toc213772219]B.7	    Settlement Meter Data Types
There are three (3) basic types of interval settlement data required for Markets+.   
Meter Data Submittal Locations:  
(1) Resources (generation)
(2) Loads
(3) Settlement Area tie-lines: (Metered tie-line flows between Settlement Areas, and between Settlement Areas and Balancing Authorities external to the Markets+ Footprint including pseudo-ties)
Additional Meter Data types include: 
(1) Demand Response Load 
(2) Dispatchable Demand Response Resource 
(3) Pseudo-tie Generation In
(4) Pseudo-tie Load In
(5) Pseudo-tie Generation Out 
(6) Pseudo-tie Load Out
[bookmark: _Toc120891421][bookmark: _Toc120920492][bookmark: _Toc262561069][bookmark: _Toc263173960][bookmark: _Toc263174402][bookmark: _Toc263235307][bookmark: _Toc263235951][bookmark: _Toc263429753][bookmark: _Toc263795808][bookmark: _Toc266869991][bookmark: _Ref372285615][bookmark: _Ref372285618][bookmark: _Toc159233651][bookmark: _Toc213772220]B.7.1	     Resource Metering
[bookmark: _Toc120891423][bookmark: _Toc120920494][bookmark: _Toc262561071][bookmark: _Toc263173549][bookmark: _Toc263173742][bookmark: _Toc263173962][bookmark: _Toc263174404][bookmark: _Toc263235309][bookmark: _Toc263235953][bookmark: _Toc263429755][bookmark: _Toc263795810][bookmark: _Toc266869993][bookmark: _Toc159233652]Resource data must be submitted in either 5-minute or hourly intervals as indicated by the market registration and must be consistent with the Resource’s registration as described in Section 9.1.1. 
No load may be aggregated with a registered Resource for market settlement purposes. The only exceptions to this are cases which include:
(a) Auxiliary Load as described under Section 9.1.12(2) and 9.1.12 (3);
(b) Load which is being directly served by and is located at the same physical and electrically equivalent injection point to the transmission system in the Markets+ Footprint as a registered Resource exercising its rights under PURPA; or
(c) Load which is being directly served by and is located at the same physical and electrically equivalent injection point to the transmission system in the Markets+ Footprint as a registered Resource and configured to be physically isolated and prevented from withdrawing from the transmission system in the Markets+ Footprint.
Exceptions must be consistent with applicable laws, rules, and regulations.
If a Resource is registered with the Net without Aux option, as described in Section 9.1.12, a negative [-] value will indicate a net injection, where a positive [+] value will indicate a net withdrawal (e.g., Auxiliary Load not covered by generation gross output) for that MDSL.  The “net” will be determined by the “gross” output (a negative value number) plus the unit Auxiliary Load (a positive value). 
If a Resource, excluding MSRs, is registered with either the Gross or the Net with Aux option, as described in Section 9.1.12, then the Resource meter value will always be an injection (a negative value), and two (2) values must always be reported. For the Gross option, all generation is reported under the Resource’s MDSL, and all Auxiliary Load is included in the applicable Market Participant’s load MDSL. For the Net with Aux option, the reported output must be determined by the generation (a negative value) plus the Auxiliary Load (a positive value). When the Resource’s generation is less than or equal to the Auxiliary Load, the Market Participant must report the Resource’s output as zero (0), and any Auxiliary Load not covered by generation must be included in the applicable Market Participant’s load MDSL.
[bookmark: _Toc213772221]B.7.1.1	     Joint Owned Unit (JOU) Generation
JOU Meter Data Submittal Location data reporting must be consistent with the JOU registration outlined in Section 9.1.5.
[bookmark: _Toc120891424][bookmark: _Toc120920495][bookmark: _Toc262561072][bookmark: _Toc263173550][bookmark: _Toc263173743][bookmark: _Toc263173963][bookmark: _Toc263174405][bookmark: _Toc263235310][bookmark: _Toc263235954][bookmark: _Toc263429756][bookmark: _Toc263795811][bookmark: _Toc266869994][bookmark: _Toc159233653][bookmark: _Toc213772222]B.7.1.2	     Generation Loss Adjustment
Meter Data for a Resource must be loss adjusted, when the meter is not at an Enode. Complete loss adjustment requirements are described within this Appendix A under Section B.9.
[bookmark: _Toc120891425][bookmark: _Toc120920496][bookmark: _Toc262561073][bookmark: _Toc263173964][bookmark: _Toc263174406][bookmark: _Toc263235311][bookmark: _Toc263235955][bookmark: _Toc263429757][bookmark: _Toc263795812][bookmark: _Toc266869995][bookmark: _Toc159233654][bookmark: _Toc213772223]B.7.2	     Load Metering
[bookmark: _Toc120891426][bookmark: _Toc120920497][bookmark: _Toc262561074][bookmark: _Toc263173551][bookmark: _Toc263173744][bookmark: _Toc263173965][bookmark: _Toc263174407][bookmark: _Toc263235312][bookmark: _Toc263235956][bookmark: _Toc263429758][bookmark: _Toc263795813][bookmark: _Toc266869996][bookmark: _Toc159233655][bookmark: _Toc213772224]B.7.2.1	     General
Metering Equipment sufficient to meet the requirements set forth in this Section must be installed for the settlement of Reported Load. Meter Data supplied to the Market Operator must be consistent with the registered load as described in Section 9.2.
Load data must be submitted in either 5-minute or hourly intervals.  All loads must be reported as a positive [+] value to indicate a net withdrawal at an Enode.
[bookmark: _Toc120891427][bookmark: _Toc120920498][bookmark: _Toc262561075][bookmark: _Toc263173552][bookmark: _Toc263173745][bookmark: _Toc263173966][bookmark: _Toc263174408][bookmark: _Toc263235313][bookmark: _Toc263235957][bookmark: _Toc263429759][bookmark: _Toc263795814][bookmark: _Ref264028110][bookmark: _Toc266869997][bookmark: _Toc159233656][bookmark: _Toc213772225]B.7.2.2	     Load Loss Adjustment
Metering for a load must be adjusted for any distribution and transmission losses up to the point of interconnection with the transmission system inside the Markets+ Footprint. Submitted Meter Data for load, other than Residual Load, does not include transmission system losses.  
[bookmark: _Toc120891428][bookmark: _Toc120920499][bookmark: _Toc262561076][bookmark: _Toc263173553][bookmark: _Toc263173746][bookmark: _Toc263173967][bookmark: _Toc263174409][bookmark: _Toc263235314][bookmark: _Toc263235958][bookmark: _Toc263429760][bookmark: _Toc263795815][bookmark: _Toc266869998][bookmark: _Toc159233657][bookmark: _Toc213772226]B.7.2.3	     Residual Load 
Residual Load in a Settlement Area is the sum of the metered tie-line flows adjusted for pseudo-ties out of the Settlement Area, plus the sum of all Resource Meter Data Submittal Locations less all other load Meter Data Submittal Location for that Settlement Area.  Residual Load is submitted by the Meter Agent representing the Market Participant responsible for Residual Load in the same manner as other Meter Data Submittal Locations for loads.  The Market Operator adjusts the submitted Residual Load for transmission system losses as described in the Markets+ Settlements Calculation Guide.
[bookmark: _Toc159233658][bookmark: _Toc213772227]B.7.3	     Settlement Area Tie-Lines
Each Meter Agent that is responsible for the calculation of total Settlement Area load must report metered tie-line flows between each Settlement Area and each non-Markets+ Balancing Authority Area with which its Settlement Area is interconnected and pseudo-tie out interchange associated with each Settlement Area and non-Markets+ Balancing Authority Area.  If a Settlement Area interconnection point is not at the meter location, loss adjustment is needed unless all Market Participants and Meter Agents have agreed to another method.  This Meter Data must be submitted in either 5-minute intervals or hourly intervals, as specified by the market registration, using the sign convention.  Metered tie-line flows are reported based on the Settlement Area’s perspective as described inB.6.2. The metered tie-line flows are needed for the calibration function of settlements (See the Markets+ Settlements Calculation Guide for a description of the calibration calculation).  
[image: ]

[bookmark: _Toc266870000][bookmark: _Toc159233659][bookmark: _Toc213772228][bookmark: _Toc262561084][bookmark: _Toc263173559][bookmark: _Toc263173752][bookmark: _Toc263173974][bookmark: _Toc263174416][bookmark: _Toc263235321][bookmark: _Toc263235965][bookmark: _Toc263429767][bookmark: _Toc263795822][bookmark: _Toc120891435][bookmark: _Toc120920505]B.7.3.1	     Substitution for Missing Meter Data 
In the event that a Meter Agent fails to submit Settlement Area tie-line flow data or pseudo-tie interchange data, the Market Operator will initially use the value calculated by the State Estimator until the actual value is submitted prior to the S120 meter submittal window closing.
[bookmark: _Toc262561085][bookmark: _Toc263173560][bookmark: _Toc263173753][bookmark: _Toc263173975][bookmark: _Toc263174417][bookmark: _Toc263235322][bookmark: _Toc263235966][bookmark: _Toc263429768][bookmark: _Toc263795823][bookmark: _Toc266870001][bookmark: _Toc159233660][bookmark: _Toc213772229]B.8	    Settlement Location Anatomy 
[bookmark: _Toc120920506][bookmark: _Toc262561086][bookmark: _Toc263173976][bookmark: _Toc263174418][bookmark: _Toc263235323][bookmark: _Toc263235967][bookmark: _Toc263429769][bookmark: _Toc263795824][bookmark: _Toc266870002][bookmark: _Toc159233661][bookmark: _Toc213772230]B.8.1	     General
[bookmark: _Toc63241022][bookmark: _Toc76320672][bookmark: _Toc76962413]These sections describe standards for providing Meter Data under the following conditions:
(1) The actual meter location can be on a distribution voltage system or transmission voltage system.
(2) The physical meter is not at the defined Meter Location.
(3) Aggregation of multiple Meter Settlement Locations for reporting Meter Data Submittal Locations.
(4) Each physical meter value will need to have applicable losses applied to the Meter Data to determine Meter Settlement Location.  The applicable losses only include losses up to a single Markets+ Meter Settlement Location.  
(5) A Node will be at the point of electrical interconnection with the transmission system.
(6) A Meter Data Submittal Location includes one or more Meter Settlement Locations.   A Settlement Location includes one or more Meter Data Submittal Location(s). Each Meter Data Submittal Location may only be located in one (1) Settlement Area. A Settlement Location may include Meter Data Submittal Locations from more than one (1) Settlement Area. Meter Data Submittal Location(s) Meter Data is a component of the settlement billing process.
(7) Meter Data Submittal Location Meter Data reported is effectively at a Resource bus.
[bookmark: _Toc120920507][bookmark: _Toc262561087][bookmark: _Toc263173977][bookmark: _Toc263174419][bookmark: _Toc263235324][bookmark: _Toc263235968][bookmark: _Toc263429770][bookmark: _Toc263795825][bookmark: _Toc266870003][bookmark: _Toc159233662][bookmark: _Toc213772231]B.8.2	     Making of a Settlement Location
The Day-Ahead Market and Real-Time Balancing Market are both settled at a Settlement Location granularity.  A Settlement Location is made up of one (1) or more Meter Data Submittal Locations.  A Meter Data Submittal Location is made up of one (1) or more Meter Settlement Locations.  A Meter Settlement Location is made of only one (1) Node.  A Node may consist of only one meter.  A Settlement Area is a collection of generation, interchange, and load Settlement Locations within a metered geographic area, as defined under Attachment A in the Markets+ Tariff, used in Settlements for balancing purposes.  A Meter Settlement Location is simply a single meter adjusted for losses, if applicable.  Loss adjustment methods are detailed in Section B.9 of this Appendix A.
[bookmark: _Toc120920508][bookmark: _Toc262561088][bookmark: _Toc263173561][bookmark: _Toc263173754][bookmark: _Toc263173978][bookmark: _Toc263174420][bookmark: _Toc263235325][bookmark: _Toc263235969][bookmark: _Toc263429771][bookmark: _Toc263795826][bookmark: _Toc266870004][bookmark: _Toc159233663][bookmark: _Toc213772232]B.8.2.1	     Resource and Load Settlement Locations
The following diagram illustrates the components of the Settlement Location for either a Resource or load.  Each component is manipulated to achieve the next value.  The Meter Agent must complete each step of this methodology in order in its meter calculations. 
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[bookmark: _Toc120920510][bookmark: _Toc262561090][bookmark: _Toc263173563][bookmark: _Toc263173756][bookmark: _Toc263173980][bookmark: _Toc263174422][bookmark: _Toc263235327][bookmark: _Toc263235971][bookmark: _Toc263429773][bookmark: _Toc263795828][bookmark: _Toc266870005][bookmark: _Toc159233664][bookmark: _Toc213772233]
B.8.2.2 Overview of Settlement Area Load Settlement Locations
Multiple Meter Agents may use a single Meter as part of their calculations of a Meter Data Submittal Location.  This requires coordination and method agreement between all Meter Agents, the Meter Equipment Owner, and Market Participants involved with the shared Meter.  The following diagram illustrates all load Settlement Locations within a Settlement Area.  Load D is the Residual Load.
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Table 1 – Load Inclusion and Coordination
	
Load
	Actual # of Meters
	Meters included in Settlement Location
	Coordination on Methods used with all entities for Load x for meter x

	A
	4
	A, B, C, D
	Load B
	Meter C

	
	
	
	Load C
	Meter D

	
	
	
	Load D
	Meter A and B

	B
	2
	C, F
	Load A
	Meter C

	
	
	
	Load D
	Meter F

	C
	2
	D, E
	Load A
	Meter D

	
	
	
	Load D
	Meter E

	D
Residual
Load
	8
	A, B, E, F,
1, 2, 3, 4
	Load A
	Meter A and B

	
	
	
	Load B
	Meter F

	
	
	
	Load C
	Meter E

	
	
	
	Others (Tie-lines)
	Meters 1, 2, 3, 4

	Others: defined as another load Settlement Location and seam with a non-Markets+ Balancing Authority Area or other Settlement Areas.

	Settlement Area Boundary would be equal to the sum of meters 1, 2, 3, and 4.

	Load D (Residual) accounts for any unaccounted for energy within the Settlement Area Z.
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The Meter Agent will submit Meter Data Submittal Location data for Resources and loads with the applicable loss adjustments for the Meter Settlement Location.  Load Meter Settlement Locations may have line losses, transformer step-downs, shared metering, etc.  Resource Meter Settlement Locations may have transformer losses, Auxiliary Loads, shared metering between units, commercial load off generation bus, etc.  These sections cannot cover all possible situations; therefore, good utility practices will apply.  The Market Participants, through their Meter Agents, will be responsible for appropriate Meter Data adjustments and submissions. 
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There are several elements that can require loss adjustment prior to the Meter Settlement Location.  A couple of examples of this are: 1) Meter is located on the distribution system and needs to be adjusted to the Node and 2) Meter is located on the transmission system not at the Node and needs to be adjusted to the Node.  
Formula for calculation of Meter Settlement Location is known actual meter value divided by (1- Loss %).  This formula will be used for all calculations of the Meter Settlement Location.  Actual meter value divided by (1-Loss %).
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A1 = Generation Injection Value
A2, A3, An = Generation Injection Value with Node Loss Adjustment

Node Loss Adjustment is a combination of any or all of the following between the meter and the Generation Node Point.
(1) Transformer no-load loss;
(2) Transformer full load losses;
(3) Distribution losses;
(4) Transmission losses before Markets+ transmission system losses.
Calculating Aggregation of Meter Settlement Locations to report Meter Data Submittal Location:
(1) A Meter Agent may combine two (2) or more Meter Settlement Locations for loads within a Settlement Area to report the registered Meter Data Submittal Location. 
(2) A Meter Agent may combine two (2) or more Meter Settlement Locations to report a Resource Meter Data Submittal Location as long as all the combined Meter Settlement Locations are electrically equivalent.
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69-12kV Transformer
Losses across Transformer = 5%
Load
Meter
69kV*
M+ transmission system Node 













Loss Adjustment to Node – Example 1 Assumptions:
(1) Meter is on distribution system @ 12 kV.
(2) Transformer between distribution and transmission system requires adjustment for a transmission voltage at the Node on the transmission system inside the Markets+ Footprint .
(3) The actual meter reads 20,000 kWh.
(4) Transformer loss is 5%.
(5) Transmission owner has modeled their network with transmission voltage at 69kV.
Calculating from Meter to Node:
(1) The actual meter reads 20,000 kWh divided by (1- 5%).  20,000/(1–0.05) or 20,000/0.9500.
(2) Node Value on the transmission system inside the Markets+ Footprint  = 21,052.631 kWh.
(3) All resolution below kWh of 21,052 is dropped.
(4) This rule can be applied when distribution line losses are required along with transformer losses. 
(5) The Market Participant may apply the adjustment process separately for each loss percentage or sum percentages together and then apply the process for the sum of losses to calculate the Node value.
Calculating Aggregation of Meter Settlement Locations to report Meter Data Submittal Location
(1) A Meter Agent may combine two (2) or more Meter Settlement Locations for loads within a Settlement Area to report the registered Meter Data Submittal Location. 
(2) A Meter Agent may combine two (2) or more Meter Settlement Locations to report a Resource Meter Data Submittal Location as long as all the combined Meter Settlement Locations are electrically equivalent.
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There are three (3) methods for adjustment: 
(1) Flat Percentage Adjustment – This adjustment is made on the value delivered from the Meter to an external system and is not in the meter.  The percentage will be a mutually agreed upon value between the Market Participant(s) and Meter Agent(s). 
(2) Engineered Adjustment with Assumptions – This type of adjustment is made on the meter quantities received by the external system. 
(3) Engineered Adjustment – The loss adjusted Generation Injection Node value or loss adjusted load Injection Node value will be calculated internally in the meter.  This will be done using the meter manufacturer’s recommended procedures. 
(4) Transmission and secondary line losses are referenced in Section D.9.2.5.
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 Meter
Load
69kV*
M+ transmission system  
Node
Line Losses of 2%
Example 2 – Loss Compensation to Markets+ Node when Meter and Node at Different Location
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(1) Meter is on transmission system @ 69kV.
(2) The Node is not at the same location as the meter. (i.e. losses on the line between meter and Node will be applied to provide the correct value at the Node).
(3) The actual meter reads 20,000 kWh.
(4) Line losses between meter and the Node on the transmission system inside the Markets+ Footprint is 2%.
(5) This 69kV line starting at the Node is part of the transmission system.
Calculating from the Meter to the Node value on the transmission system inside the Markets+ Footprint:
(1) The actual meter reads 20,000 kWh divided by (1- 2%).
(2) 20,000 / (1 – 0.02) or 20,000 / 0.9800.
(3) Node value on the transmission system inside the Markets+ Footprint = 20,408.163 kWh.
(4) All resolution below kWh of 20,408 is dropped.
Calculating Aggregation of Meter Settlement Locations to report Meter Data Submittal Location
(1) A Meter Agent may combine two (2) or more Meter Settlement Locations for loads within a Settlement Area to report the registered Meter Data Submittal Location. 
(2) A Meter Agent may combine two (2) or more Meter Settlement Locations to report a Resource Meter Data Submittal Location as long as all the combined Meter Settlement Locations are electrically equivalent.
[bookmark: _Toc159233672][bookmark: _Toc213772241][bookmark: _Toc120891437][bookmark: _Toc120920522][bookmark: _Toc262561102][bookmark: _Toc263173992][bookmark: _Toc263174437][bookmark: _Toc263235342][bookmark: _Toc263235986][bookmark: _Toc263429789][bookmark: _Toc263795844][bookmark: _Toc266870014]B.9.2.5 Transmission and Secondary Line Losses
Transmission and secondary line losses are the result of series resistance, inductance, and shunt capacitance.  The following items are required to calculate these values.
	Transmission Line Loss Components
	Units

	Series resistance	(rTL)
	Ohms / mile

	The effective series reactance	(xTL)
	Ohms / mile

	The length of the line	(LTL)
	mile



	Secondary Line Loss Components
	Units

	Series resistance	(rSL)
	Ohms / mile

	The effective series reactance	(xSL)
	Ohms / mile

	The length of the line	(LSL)
	mile
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Meter Data must be entered, modified, and retrieved solely via the XML specification for submission of interval Settlement Data.
Meter Data will be available via the Portal and include the files uploaded from the Meter Agent.  There will also be the capability of reviewing any rejected values with the specific errors associated with the attempt to process the rejected values.  Values successfully processed will also be available via the Portal for that Market Participant.
Other parties may have access to Meter Data, as allowed by the Market Operator.
[bookmark: _Toc120920525][bookmark: _Toc262561105][bookmark: _Toc263173576][bookmark: _Toc263173765][bookmark: _Toc263173995][bookmark: _Toc263174440][bookmark: _Toc263235345][bookmark: _Toc263235989][bookmark: _Toc263429792][bookmark: _Toc263795847][bookmark: _Toc266870016][bookmark: _Toc159233674][bookmark: _Toc213772243]B.9.3.1	      Alternate Settlement Meter Data
Under circumstances where one or more Meter Agents fails to submit Meter Data in accordance with the timelines set forth for Settlement Statements, the Market Operator will substitute missing Meter Data with the State Estimator data for that Meter Data Submittal Location until Meter Data is provided.  The Market Operator will notify all MPs and Meter Agents when a Meter Agent fails to submit Meter Data.  Refer to the Markets+ Settlements Calculation Guide for treatment of substitution data for calibration purposes.
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Verification of Meter Data used as a component of Settlement Location value calculations will be performed.  Verification of Meter Data must be performed by the party responsible for the operations of that meter.  The Market Participant is responsible for the data verification process for all meters that are used in calculation of Settlement Location values.  Methods of verification must be based on the type of data and communication technology used.
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All Resources, other than Dispatchable Demand Response Resources, must submit the following data via ICCP to the Market Operator.  
(1) Unit power output (MW);
(2) Unit MVar output;
(3) Current on/off line status; and
(4) Current AGC status (on/off).
Additionally, MCRs that have registered under the option described under Section 9.1.6.1 are required to submit the following information via ICCP to the Market Operator:
(1) Unit power output for each physical individual component (with the exception of non-telemeterable pieces such as duct burners);
(2) The current configuration; and
(3) Transition state status (in transition or not in transition).
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The Market Participant must maintain the following additional documentation of the meter process and values in order to verify the integrity and accuracy of the reported data.  
(1) Raw Meter values;
(2) Truncate and Carry Process and Results;
(3) Meter Settlement Location values; and
(4) Settlement Location values.
Records must be retained for a period of six (6) years.


[bookmark: _Toc213772247]Appendix C	Network and Commercial Model Update Timing
The timelines in Appendix C identify a minimum update duration for requested changes.  Some updates will require longer lead times and coordination with SPP staff. 

Exhibit C-1 lists the minimum update durations required to modify, terminate, or add attributes for each registration type. For Commercial Model updates that require a 1.5 month update duration, the deadlines listed in the Model Update Implementation Timeline in Section 9.6 apply.

	Exhibit C-1

	Entity
	Attribute
	Terminate
	Modify
	Add

	Market Participant with Asset
	Entity
	6 mo
	6 mo
	6 mo

	Market Participant without Asset
	Entity
	6 mo
	6 mo
	4 mo

	Market Participant
	Short Name
	-
	6 mo
	-

	Market Participant
	Long Name
	-
	1.5mo
	-

	Asset Owner
	Entity
	6 mo
	1.5mo
	1.5mo

	Asset Owner
	Long Name
	-
	1.5mo
	-

	Asset Owner
	Short Name
	-
	6 mo
	-

	Resource Asset
	Asset
	3 mo
	1.5mo
	1.5mo

	Resource Asset
	Maximum Normal Limit MW
	-
	2 w 
	-

	Resource Asset
	Minimum Normal Limit MW
	-
	2 w 
	-

	Resource supplying High Priority Export Interchange Transactions 
	Definition
	1.5mo
	1.5mo
	1.5mo

	Combined Interest Resource
	Entity
	3 mo
	1.5mo
	1.5mo

	Combined Interest Resource
	Asset Owner
	1.5mo
	2 w
	1.5mo

	Trading Hub
	Entity
	6 mo
	6 mo
	6 mo

	Resource Hub
	Entity
	6 mo
	6 mo
	6 mo

	Load Asset
	Entity
	1.5mo
	1.5mo
	1.5mo

	Meter Agent
	Entity
	6 mo 
	6 mo
	4 mo

	Meter Data Submittal Location
	Entity
	1.5mo
	1.5mo
	1.5mo

	Settlement Area
	Entity
	4 mo
	4 mo
	6 mo

	Settlement Location
	Entity
	1.5mo
	1.5mo
	1.5mo

	Source/Sink
	Entity
	2 w
	2 w
	2 w

	MTSP Transmission Customer
	Entity
	4 mo
	-
	2 mo

	MTSP Transmission Customer
	Short Name
	-
	6 mo
	-

	MTSP Transmission Customer
	Long Name
	-
	1.5mo
	-

	MTSP Transmission Customer
	Asset Owner
	-
	1.5mo
	-

	Asset Owner Company
	Entity
	1.5mo
	1.5mo
	4 mo

	EMS Equipment
	Entity
	45 d
	45 d
	45 d

	EMS Contingency
	Entity
	2 w
	-
	2 w

	AFC Flowgate
	Entity
	45 d
	45 d
	45 d

	Temporary Flowgate
	Entity
	1 d
	1 d
	1 d

	ICCP Data Item
	Entity
	5 w
	5 w 
	5 w

	ICCP Remote Addition
	Entity
	-
	6 mo
	6 mo

	External RSS
	Entity
	1 w
	1 w
	1 w

	Transmission System Facility Topology
	Connectivity
	45 d
	45 d
	45 d

	Normal Operating Conditions for Switches, Breakers and Disconnects
	Normal Status
	3 d
	3 d
	3 d

	System Operating Limits (SOL) and Interconnection Reliability Operating Limits (IROL)
	Planned Changes
	3 d
	3 d
	3 d

	System Operating Limits (SOL) and Interconnection Reliability Operating Limits (IROL)

	Unplanned Changes
	Upon agreement of RC and TOP
	Upon agreement of RC and TOP
	Upon agreement of RC and TOP

	Remedial Action Schemes (RAS)
	Definition
	6 mo
	6 mo
	6 mo

	Service Flow Constraints
	Definition
	45 d
	45 d
	45 d

	MOTI and MTI 
	Definition
	1.5 Months 
	1.5 Months
	1.5 Months

	BAA Scheduling Constraints
	Definition
	1.5 Months
	1.5 Months
	1.5 Months

	Normal and Emergency Ratings Adjusted for Ambient Temperatures
	TBD
	TBD
	TBD
	TBD

	Transformer Tap Settings
	Non-telemetered settings
	3 d
	3 d
	3 d

	Transmission Line and Transformer Impedances
	R, X, Bch
	3 d
	3 d
	3 d

	Markets+ Transmission Service Provider
	Entity
	1.5mo
	1.5mo
	4 mo

	Transmission asset ownership percent share
	MTSP
	2 w
	2 w
	2 w
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[bookmark: _Toc213772248]Appendix D	Mitigated Offer Development Guidelines
[bookmark: _Toc192154941][bookmark: _Toc193031603][bookmark: _Toc193032296][bookmark: _Toc193032989][bookmark: _Toc208563487][bookmark: _Toc213772249]D.1	About These Guidelines
The Mitigated Offer Development Guidelines manual comprises Appendix D of the Markets+ Protocols.  This manual is maintained by the Markets+ Design Working Group with the advice of the Market Monitor.  
To use this manual, read sections D.1 and D.2 then go to the section for a particular Resource type for possible additional information.  
All capitalized terms have the same meaning as defined in the Markets+ Protocols and/or the Markets+ Tariff.
In the event of a conflict between the Markets+ Tariff and Appendix D, the most recent approved version of the Markets+ Tariff will govern.   
[bookmark: _Toc351019723][bookmark: _Toc363483269][bookmark: _Toc131493400][bookmark: _Toc213772250]D.1.1	Intended Audience
· Market Participants
· SPP Staff
· Market Monitor
· Regulators
[bookmark: _Toc323732880][bookmark: _Toc351019724][bookmark: _Toc363483270][bookmark: _Toc131493401][bookmark: _Toc213772251]D.1.2	What is in this Manual?
· The Mitigated Offer Development Methodology Approval Process (Section D1.5) required for all Resources
· Policy sections containing the specific guidelines, requirements, or procedures including SPP actions and Markets+ Market Participant actions by Resource type
[bookmark: _Toc351019726][bookmark: _Toc363483272][bookmark: _Toc131493402][bookmark: _Toc213772252]D.1.3	Purpose
As described in Section 11, each Market Participant must submit mitigated offer parameters along with each market offer.   The mitigated offers reflect the short-run marginal cost of providing the offered product or service.  The Market Operator will use the mitigated offers to screen for market offers that adversely impact the market and as replacement offers in the case that those offers are mitigated.  The purpose of this Manual is to define the mitigated offer requirements and process to ensure that each Market Participant develops its mitigated offer in a manner that will represent the short-run marginal cost of production, ensuring that the Market Participants who own or control Resources with market power cannot exercise it.
[bookmark: _Ref340045292][bookmark: _Toc351019727][bookmark: _Toc363483273][bookmark: _Toc131493403][bookmark: _Toc213772253]D.1.4	Mitigated Offer Development Methodology Approval Process
Market Participants must submit a Mitigated Offer Development Methodology, including accurate cost data and/or verifiable supporting documentation, as applicable, sufficient to replicate the Mitigated Energy Offer Curve to the Market Monitor for approval for each Resource.  Market Participants must keep the methodology up to date.  Mitigated offers must be calculated according to the approved methodology.   
 
For a new Market Participant registering a new Resource in the market, the Market Participant must submit the methodology no less than 120 Calendar Days before its first offer.  For an existing Market Participant registering a new Resource, the Market Participant must submit the methodology no less than thirty (30) Calendar Days before its first offer.   
The Market Monitor will maintain on its website a mechanism that allows Market Participants to conveniently and confidentially submit and update such data as required or as needed.  The website will also contain instructions and examples of required documentation. 
The Market Monitor will approve or disapprove such a request based on the following criteria: 
1. The cost components included in all mitigated offers should reflect the short-run marginal cost of energy or other services;  
1. The formulas used to calculate mitigated offers and the components of cost included in mitigated offers do not deviate from those specified in the Markets+ Tariff; and  
1. The documentation and data validation provided by the Market Participant are sufficient for the Market Monitor to verify mitigated offers on an ongoing basis. 
The methodology is effective beginning on the Operating Day following Market Monitor approval.  If the Market Monitor does not respond to a submitted methodology in fifteen (15) Calendar Days, then the submitted methodology is allowed until the Market Monitor communicates otherwise. 
 
If the Market Monitor communicates to a Market Participant that a methodology is not approved, the Market Monitor will identify the reasons, and the Market Participant must re-submit as soon as practicable.  In the event that the Market Participant disagrees with the Market Monitor’s decision and submits a dispute following the procedures described in the Markets+ Tariff, the previously approved time frame, process, methodology, calculation, or policy will remain in place until the resolution of the dispute.   
A Market Participant who seeks to obtain an exemption, exception or change to any time frame, process, methodology, calculation, or policy set forth in these guidelines, or the approval of any mitigated offer that is not specifically permitted by these guidelines, must submit a request to the Market Monitor for consideration and determination, except as otherwise specified herein. 
[bookmark: _Toc213772254][bookmark: _Toc351019728][bookmark: _Toc363483274][bookmark: _Toc131493404]D.2	Policies for All Resource Types
This section contains information that is relevant for the development of a mitigated offer for all types of Resources.  
[bookmark: _Ref332266011][bookmark: _Toc351019729][bookmark: _Toc363483275][bookmark: _Toc131493405][bookmark: _Toc213772255]D.2.1	Heat Rates
Heat Rate is the heat content per Hour in MMBtu that is input to the generator per power output in MW.  The smaller the heat rate value, the greater the efficiency.    MMBtu is one million British thermal units
Heat Rate Curve, or input-output curve, is the functional relationship between the heat input, described as MMBtu/h, and power output in MW. 


Incremental Heat Rate is the relationship between an additional MW of output and the additional heat input necessary to produce it.  Graphically, the incremental heat rate can be determined from the ratio of the change in fuel input to the change in Resource MW output; which is the slope of the Heat Rate Curve.   Mathematically, the Incremental Heat Rate (or the slope of the input-output curve) can be expressed as the first derivative of the Heat Rate Curve (input heat per hour versus MW output).  



[bookmark: _Toc351019730][bookmark: _Toc363483276][bookmark: _Toc131493406][bookmark: _Toc213772256]D.2.2	 Heat Content of Fuel
Heat Content of Fuel is the energy content of a given fuel, expressed in MMBtu per unit of fuel.  Heat content of fuel may be based on of the following:
 As burned test
 In stock test
 As received test
 As shipped test 
 Contract value 
 Seller's invoice 
 Seller's quote 
· Nominal value based on Industry Standard 
[bookmark: _Ref340739638][bookmark: _Toc351019731][bookmark: _Toc363483277][bookmark: _Toc131493407][bookmark: _Toc213772257]D.2.3	Heat Rate (or Input-Output) Curves
All Market Participants must develop heat rate (or input-output) curves where applicable, which they must submit to the Market Monitor pursuant to the Mitigated Offer Development Methodology Approval Process (Section D.1.5).   The heat rate is the preferred method for determining actual fuel consumption. 

· These curves show input heat from burning fuel for each level of MW output for each of their Resources.  The curves serve as the basis for the theoretical incremental heat rate curves for fuel consumption and performance factor development.  Heat rate curves submitted to Market Monitor should be calculated on a net MW basis.  
· Heat rate curves (one curve per fuel type of operating mode, such as combustion turbine or combined cycle) will be based on design and/or comparable Resource data modified by actual Resource test data (when available), and/or actual Resource operations data.  
· Data for the heat rate curve development should include normal minimum and normal maximum MW points.  The heat rate curve for emergency ranges may be extrapolated from available data by the Market Participant.  
· This heat rate curve (or curves) will be used as the basis for incremental heat rate curves, incremental costs, and performance factor calculations.  
· Heat rate and heat input data used in offer curve and no-load cost development should be submitted to the Market Monitor pursuant to the Mitigated Offer Development Methodology Approval Process as a component of cost policy.
[bookmark: _Ref332266034][bookmark: _Toc351019732][bookmark: _Toc363483278][bookmark: _Toc131493408][bookmark: _Toc213772258]D.2.4	Performance Factors
Performance Factor is the calculated ratio of actual fuel burn to either theoretical fuel use (design heat input) or the most recent heat rate performance test, as applicable.  Actual burn may vary from theoretical or test fuel use due to factors such as Resource age or modification, changes in fuel properties, seasonal ambient conditions, etc.  



The Performance Factor must be calculated on either the total fuel consumed over a specific calibration period or a monthly spot check test basis.  Market Participants are required to update their Resources’ Performance Factors(s) annually; however, Market Participants may update these Performance Factors more frequently to reflect seasonal variations and/or other operational changes.
Market Participants must use fuel consumed during the most recent heat rate performance test or the design heat input if no heat rate performance test has been performed as the “Total Theoretical Fuel Consumed” value and report such value to Market Monitor.  Market Participants will also submit the fuel consumption data from a subsequent window of operation to update its Performance Factor by updating the total actual fuel consumed as the numerator in the Performance Factor equation above and reporting such value to Market Monitor.  
Requests for exemptions from these periods should first be submitted to the Market Monitor for evaluation pursuant to the Mitigated Offer Development Methodology Approval Process.  The overall Performance Factor can be modified by a seasonal performance factor to reflect ambient conditions or equipment conditions.  
[bookmark: _Toc351019733][bookmark: _Toc363483279][bookmark: _Toc131493409][bookmark: _Toc213772259]D.2.4.1		Engineering Judgment in Performance Factors
The calculated Performance Factor may be superseded by estimates based on sound engineering judgment.  If the period during which estimated Performance Factors are used exceeds three (3) months, documentation concerning reasons for the override must be maintained and available for review upon request.  
[bookmark: _Toc351019734][bookmark: _Toc363483280][bookmark: _Toc131493410][bookmark: _Toc213772260]D.2.4.2		Calculation Methods of Performance Factors
There are three (3) options available for use in determining a Resource’s Performance Factor:
1. Total Fuel approach
1. Separate performance factors
1. Fixed start approach
Performance Factors are used in calculating start fuel as well as operating fuel.  
When the total fuel approach is used, the Performance Factor represents the ratio:



With the total fuel approach, fuel quantities measured during start tests should be modified by the Performance Factor in effect at the time of the test so that theoretical or standard start fuel quantities will be on the same basis as the standard operating fuel quantity.  
Conditions encountered during the start of certain Resources may make it preferable to assign separate performance factors for start and operating fuel (no-load fuel and fuel used for any energy production).  
If separate performance factors are calculated for start fuel prior to calculating the “operating fuel” performance factor, the operating fuel performance factor represents the ratio:



Due to the variability and difficulty in measuring actual start fuel, a Market Participant may choose to set a fixed start performance factor of one, implicitly assigning all performance variations to no-load and incremental loading costs.  In order to account for all fuel actually consumed, the operating fuel performance factor represents the ratio:



where Total Theoretical Start Fuel Consumed is the fuel quantity used in the start cost calculation.  
[bookmark: _Toc351019735][bookmark: _Toc363483281][bookmark: _Toc131493411][bookmark: _Toc213772261]D.2.4.3		“Like” Resources for Performance Factors
An average performance factor may be calculated and applied for groups of like Resources burning the same type of fuel.  Please see the Resource Type sections for further detail of “like” Resources.  
[bookmark: _Ref332266078][bookmark: _Toc351019736][bookmark: _Toc363483282][bookmark: _Ref424295117][bookmark: _Toc131493412][bookmark: _Toc213772262]D.2.5	Fuel Cost Policies 
Market Participants must submit a fuel cost policy for each Resource describing its method of calculation of fuel costs to the Market Monitor pursuant to the Mitigated Offer Development Methodology Approval Process.  Such fuel cost policies must include the following information:
1. For the component of cost indicating daily delivered fuel cost, please include, for each fuel type:
1. Resources using this fuel
1. Source of fuel cost, for each Resource.  For example: specified NYMEX index, forward contract.
1. Source of fuel basis cost (e.g., Henry Hub)
1. Methodology for converting fuel basis cost to $/MMBtu.
1. Average BTU content of fuel (as fuel prices must be converted to $/MMBtu), if source does not describe a fixed BTU content.
1. Any additional information regarding pricing fuel cost including;
0. Fuel cost uncertainty 
0. When prices are revised
0. All additional charges
1. Please include, for each fuel, any additional costs related to fuel or fuel handling.
1. Unless CO2e emissions costs are included elsewhere in a GHG adder, (see Section D13.1) for SO2 / NOx / CO2 Emission Allowance Costs, please include:
1. Units with emission allowance costs
1. How emission data is collected
1. How emission allowance is calculated in $/MMBtu
1. Source of emission costs
1. When costs are updated
1. For an ESR, the Settlement Location described in D.12 and whether or not the Round-Trip Efficiency is as designed or actual as described in D.12.1.  
[bookmark: _Ref340739675][bookmark: _Toc351019737][bookmark: _Toc363483283][bookmark: _Toc131493413][bookmark: _Toc213772263]D.2.5.1		 Modifications to Fuel Cost Policies
A request to change the method of calculation of fuel cost must be submitted to the Market Monitor for evaluation pursuant to the Mitigated Offer Development Methodology Approval Process in advance of the proposed change (this is referred to below as “the proposed change”).  
The Market Participant and the Market Monitor will discuss the proposed change and the Market Participant will provide documentation supporting its request to the Market Monitor.  The Market Monitor will provide an initial response to the Market Participant in writing within fifteen (15) days of the Market Participant’s submission of the request to the Market Monitor, indicating its agreement with the request or areas of concern pursuant to the Mitigated Offer Development Methodology Approval Process.  The changed method of calculation may be implemented immediately upon final approval pursuant to the Mitigated Offer Development Methodology Approval Process.  
[bookmark: _Toc351019738][bookmark: _Toc363483284][bookmark: _Toc131493414][bookmark: _Toc213772264]D.2.5.2		Fuel Cost Calculation
The method of calculation of fuel cost may include the use of actual fuel prices paid, (e.g., the contract price paid for fuel, or the spot price for fuel).  The fuel cost may also include a fuel cost uncertainty amount based on historical variance between actual fuel cost and estimated fuel cost at the time the Offers were submitted.  The contract price for fuel must include the locational cost of fuel for the generating Resource.  The source used for spot price for fuel must be publicly available and reflect the locational cost of fuel for the generating Resource.  The locational cost of fuel must include specification of any additional incremental costs of delivery for the generating Resource.  
Each Market Participant will be responsible for establishing its own method of calculating delivered fossil fuel cost, limited to inventoried cost, replacement cost, or a combination thereof, that reflects the way fuel is purchased or scheduled for purchase.  
The Market Participant must submit any changes to the method of calculation to the Market Monitor with supporting documentation.  The Market Monitor will review the changes.  If the Market Monitor has concern over any such proposed changes, it will hold discussions with the Market Participant to mitigate concerns. The method of calculation may only be changed by receipt of final approval pursuant to the Mitigated Offer Development Methodology Approval Process in advance of the proposed change.  
Fossil fuel cost adjustments compensating for previous estimate inaccuracies should not be considered when determining the basic fuel cost component of Total Fuel Related Cost described under Section D.2.5.2.  
Each Market Participant must review and document their historical fuel costs at least once per month (12 times per year).  Additionally, each review must occur within sixty-five (65) days of the end of the reporting month.  The results of this review will be used to determine whether a fuel cost update is necessary.  The documentation of fuel costs must be filed via the Market Monitor website.
[bookmark: _Toc351019739][bookmark: _Toc363483285][bookmark: _Ref424196144][bookmark: _Ref424294338][bookmark: _Toc131493415][bookmark: _Toc213772265]D.2.5.3		Total Fuel Related Costs
Total Fuel Related Cost (TFRC) is the sum of basic fuel cost, other fuel related cost, emission allowance cost, and variable operation and maintenance (VOM) cost.
  


The other fuel-related cost components of TFRC may be calculated based on an average of short-run variable costs for each such component for a period of one (1) year or less, reviewed and updated annually, or based on a rolling twelve-month average, reviewed and updated monthly.  Both the term and the frequency of the other fuel-related costs calculation must be included in the Market Participant’s fuel cost policy.  
The TFRC VOM is calculated using an allocated portion of the total VOM calculated under Section D.2.4.  Note that the sum of total allocated $ used to calculate TFRC VOM included here, the allocated VOM $ used to calculate Energy Offer Curve VOM under Section D.2.6, the allocated VOM $ used to calculate no-load VOM under D.2.9 and the allocated VOM $ used to calculate Start-Up VOM under D.2.8 must not exceed the total VOM $ calculated under Section D.2.4.
Total Fuel Related Costs may vary between different Offer parameters to the extent that the differences can be quantified and demonstrated.  
[bookmark: _Toc351019740][bookmark: _Toc363483286][bookmark: _Ref424198874][bookmark: _Toc131493416][bookmark: _Toc213772266]D.2.5.4		Types of Fuel Costs
Basic fuel cost is the commodity cost of fuel calculated as stated in the company’s fuel cost policy.  
NOTE: Basic Fuel Cost for each Resource type will be addressed in subsequent sections.  
Other fuel related cost includes the additional incremental components of fuel cost required to operate a generating Resource, such as transportation fees, taxes on fuel, and water injection costs.
[bookmark: _Ref340739761][bookmark: _Toc351019741][bookmark: _Toc363483287][bookmark: _Ref424199176][bookmark: _Toc131493417][bookmark: _Toc213772267]D.2.5.5		Emission Allowances
Market Participants with Resources that require SO2, CO2, NOX, or other types of emission allowances (EAs), as dictated by regulatory bodies, to operate may include in the Resource’s TFRC the cost ($/MMBtu) of the EAs as determined in the Market Participant’s allowance cost policy.  
If a Market Participant includes Emission Allowances as components of TFRC, the Market Participant must submit with their cost policy its method of determining the cost of SO2, CO2, NOX, or other type of EA for evaluation pursuant to the Mitigated Offer Development Methodology Approval Process.  An example of the calculation method must be included in the policy.  Any changes to the method of calculation may be changed only after approval pursuant to the Mitigated Offer Development Methodology Approval Process.  
The period used for determining the projected SO2, CO2, NOX, or other type of emission discharge and the MMBTUs burned must be included in the Market Participant’s allowance cost policy and may be based on historical or projected data.  
For Resources that have dual fuel firing capability, a Market Participant should use different EA factors based on the SO2, CO2, NOX, or other type of emission emitted for each particular fuel or fuel mix.  
Emissions costs will be included in TFRC only during the emission compliance period and only by Resources subject to compliance requirements.  Details of the cost calculation methodology and example calculations will be contained in each Market Participant’s allowance cost policy.  Compliance requirements and dates may vary by geographic region.  Those Market Participants not incorporating emissions costs in their TFRC will be exempt from the requirements of this Section D 2.5.5.  
[bookmark: _Toc351019742][bookmark: _Toc363483288][bookmark: _Ref424199091][bookmark: _Ref424199162][bookmark: _Toc131493418][bookmark: _Toc213772268]D.2.5.6	 	Variable Fuel Transportation Equipment
When calculating the Total Fuel Related Costs, fixed charges for transportation equipment (e.g., pipelines, train cars, and barges) should be excluded.  Dollars that represent lease charges are considered fixed charges if the total amount to be paid over a period is fixed regardless of the amount of fuel transported.  Should the terms of the lease or transportation agreement be such that there is a fixed charge plus a charge for the amount of fuel delivered, the “charge per unit of fuel delivered” should be included in the Fuel on Board (FOB) delivered cost or in the calculation of the “other fuel related costs” as per the documented fuel pricing policy.  
The above guideline applies when a Resource, plant, or system is served totally by leased fuel transportation equipment or fuel transportation contracts.  When fuel is supplied by both leased and common carrier fuel transportation systems, the common carrier rate should be included in the FOB delivered cost or included in the calculation of the “other fuel related costs” as per the documented fuel pricing policy of each Market Participant.  
[bookmark: _Ref342658889][bookmark: _Toc351019743][bookmark: _Toc363483289][bookmark: _Toc131493419][bookmark: _Toc213772269]D.2.6	Total Variable Operation and Maintenance Cost
Total Variable Operation and Maintenance (VOM) costs are the parts and labor expenses of maintaining equipment and facilities in satisfactory operating condition.  A Resource should reflect its short-run incremental VOM costs by using the most current data available. This could include the previous maintenance cycle period cost or actual short-run incremental cost where available.

[bookmark: _Toc350920266][bookmark: _Toc350954117][bookmark: _Toc350961392][bookmark: _Toc351021302][bookmark: _Toc351021745]   =


The Market Monitor will review the development of the total maintenance costs for all Resources pursuant to the Mitigated Offer Development Methodology Approval Process.   
[bookmark: _Toc424543141][bookmark: _Toc424547618][bookmark: _Toc424562105][bookmark: _Toc425837076][bookmark: _Toc425837859][bookmark: _Toc425838639][bookmark: _Toc425839419][bookmark: _Toc425840200][bookmark: _Toc425840979][bookmark: _Toc425841758][bookmark: _Toc425864616][bookmark: _Toc425865394][bookmark: _Toc425942604][bookmark: _Toc425943518][bookmark: _Toc430847699][bookmark: _Toc431501187][bookmark: _Toc424543142][bookmark: _Toc424547619][bookmark: _Toc424562106][bookmark: _Toc425837077][bookmark: _Toc425837860][bookmark: _Toc425838640][bookmark: _Toc425839420][bookmark: _Toc425840201][bookmark: _Toc425840980][bookmark: _Toc425841759][bookmark: _Toc425864617][bookmark: _Toc425865395][bookmark: _Toc425942605][bookmark: _Toc425943519][bookmark: _Toc430847700][bookmark: _Toc431501188][bookmark: _Toc424543143][bookmark: _Toc424547620][bookmark: _Toc424562107][bookmark: _Toc425837078][bookmark: _Toc425837861][bookmark: _Toc425838641][bookmark: _Toc425839421][bookmark: _Toc425840202][bookmark: _Toc425840981][bookmark: _Toc425841760][bookmark: _Toc425864618][bookmark: _Toc425865396][bookmark: _Toc425942606][bookmark: _Toc425943520][bookmark: _Toc430847701][bookmark: _Toc431501189][bookmark: _Toc424543144][bookmark: _Toc424547621][bookmark: _Toc424562108][bookmark: _Toc425837079][bookmark: _Toc425837862][bookmark: _Toc425838642][bookmark: _Toc425839422][bookmark: _Toc425840203][bookmark: _Toc425840982][bookmark: _Toc425841761][bookmark: _Toc425864619][bookmark: _Toc425865397][bookmark: _Toc425942607][bookmark: _Toc425943521][bookmark: _Toc430847702][bookmark: _Toc431501190][bookmark: _Toc432156732][bookmark: _Toc432165950][bookmark: _Toc432166805][bookmark: _Toc432167663][bookmark: _Toc432168479][bookmark: _Toc435191989][bookmark: _Toc437590586][bookmark: _Toc443913335][bookmark: _Toc444090735][bookmark: _Toc432156733][bookmark: _Toc432165951][bookmark: _Toc432166806][bookmark: _Toc432167664][bookmark: _Toc432168480][bookmark: _Toc435191990][bookmark: _Toc437590587][bookmark: _Toc443913336][bookmark: _Toc444090736]The total VOM cost as calculated above is based on available maintenance expense history for the defined Maintenance Period (See Section D.2.6.2) regardless of the history of Market Participant Resource ownership.  Only expenses incurred as a result of short-run incremental electric production (short-run marginal costs) qualify for inclusion.  
[bookmark: _Toc131493420][bookmark: _Toc213772270]D.2.6.1		Escalation Index
The Bureau of Labor Statistics Producer Price Index Series ID WPU112J03, Machinery and Equipment: Other Construction Machinery and Equipment (Excluding Parts) will be used for the Escalation Index.  
This Escalation Index will be posted annually on the Market Operator’s website.
[bookmark: _Ref343759104][bookmark: _Toc351019745][bookmark: _Toc363483291][bookmark: _Toc131493421][bookmark: _Toc213772271]D.2.6.2		Maintenance Period
The period of years between major overhauls or such other period as used in the calculation of total VOM under Section D 2.6, not to exceed ten (10) years.    
If a Resource experiences a significant configuration change, the Resource will submit to the Market Monitor its changed VOM cost methodology.
Examples of a significant Resource configuration change may include but are not limited to:
· Flue Gas Desulfurization (FGD or scrubber)
· Activated Carbon Injection (ACI)
· Selective Catalytic NOX Reduction (SCR)
· Selective Non-Catalytic NOX Reduction (SNCR)
· Low-NOX burners
· Bag House addition
· Long-term Fuel change (greater than 10 years)
· Water injection for NOX control
· Gas Turbine Inlet Air Cooling
· Dry Sorbent Injection (DSI)
[bookmark: _Toc351019746][bookmark: _Toc363483292][bookmark: _Ref424132880][bookmark: _Toc131493422][bookmark: _Toc213772272]D.2.6.3		Average VOM Cost
Average VOM Cost is the average VOM cost $/MMBtu, $/MWh, or $/hour.  This is defined as allocated VOM cost in the historical Maintenance Period divided by total MWhs, total fuel, or total on-line hours associated with the historical Maintenance Period, depending on VOM cost type.  
























The VOM costs should be reviewed and updated at least once every twelve (12) months or once in the maintenance cycle, whichever is shorter.  
If a Market Participant feels that a Resource modification or required change in operating procedures will affect the Resource's VOM costs, the revised VOM costs must be submitted to the Market Monitor for review and approval pursuant to the Mitigated Offer Development Methodology Approval Process.  
[bookmark: _Ref345321173][bookmark: _Toc351019747][bookmark: _Toc363483293][bookmark: _Toc131493423][bookmark: _Toc213772273]D.2.7	Mitigated Energy Offer Curve
The Mitigated Energy Offer Curve is a set of up to ten (10) price/quantity pairs (measured in $/MWh and MW) describing the short-run marginal cost of providing energy based on the heat rate curve, fuel cost, variable operations and maintenance costs, and Schedule 1B charges.

 = 

 

where Energy Offer Curve (EOC) VOM is defined in Section D.2.7, the heat rate is as defined in Section D.2.1, the performance factor is as defined in Section D.2.4, and the Total Fuel Related Cost is as defined in Section D.2.5.3.  The EOC VOM is calculated using an allocated portion of the total VOM calculated under Section D 2.6.  The currently approved Schedule 1-B of the Markets+ Tariff, and MTU as applicable; these are posted on spp.org.
Note that the sum of total allocated $ used to calculate EOC VOM included here, the allocated VOM $ used to calculate TFRC VOM under Section 2.3, the allocated VOM $ used to calculate No-Load VOM under D.2.9 and the allocated VOM $ used to calculate Start-Up VOM under D 2.8 must not exceed the total VOM $ calculated under Section D 2.6.
[bookmark: _Ref343844373][bookmark: _Toc351019748][bookmark: _Toc363483294][bookmark: _Toc131493424][bookmark: _Toc213772274]D.2.8	Mitigated Start- Up Offer
[bookmark: _Toc351019749][bookmark: _Toc363483295][bookmark: _Toc131493425][bookmark: _Toc213772275]D.2.8.1		Start- Up Offer Definitions
The Mitigated Start-Up Offer is the dollars per start as determined from start fuel, total fuel-related cost, performance factor, electrical costs, start VOM cost, start major maintenance cost, and additional labor cost, if required above normal station manning levels.  




Station Service Rate is either a $/MWh value equal to the 12-month rolling average LMP at the station, updated at least quarterly, or the retail tariff rate applicable to the Resource not included in the VOM cost calculated under Section D.2.6.  Other methodologies for Station Service Rate may be submitted to the Market Monitor for consideration.  
Start Fuel is the fuel consumed from first fire of start process (initial reactor criticality for nuclear Resources) to breaker closing (including auxiliary boiler fuel) plus fuel expended from breaker opening of the previous shutdown to initialization of the Resource start-up, excluding normal plant heating/auxiliary equipment fuel requirements.  
Start VOM Cost – The Start VOM cost is calculated using an allocated portion of the total VOM cost calculated under Section D.2.6.  Note that the sum of total allocated cost used to calculate Start VOM cost included here, the allocated VOM cost used to calculate TFRC VOM cost under Section D.2.5.3, the allocated VOM cost used to calculate No-Load VOM cost under D.2.9, and the allocated VOM cost used to calculate EOC VOM cost under D.2.7 must not exceed the total VOM cost calculated under Section D.2.6.
Start Major Maintenance Cost – A Start Major Maintenance Cost may be included as a component of the Mitigated Start-Up Offer.  Such cost must be based solely on resource-specific information derived from actual variable maintenance costs, when available, or estimated variable maintenance costs.
The costs will be provided by the Market Participant to the Market Monitor.  The Market Monitor will evaluate the information provided by Market Participants and may require Market Participants to provide additional information to enable the Market Monitor to determine reasonable costs for major maintenance expenses or to conduct audits of major maintenance expenses.  The maintenance period for this cost must be tied to the number of Resource starts.
Only major maintenance costs agreed to in advance by the Market Monitor and the Market Participant will be allowed to be included as part of the participant’s Mitigated Start-Up Offer.  Market Participants may submit updated resource-specific major maintenance information for purposes of seeking a change to any major maintenance cost, no sooner than thirty (30) Calendar Days after a previous major maintenance cost has been agreed upon by the Market Monitor.
Within fifteen (15) calendar days of receipt of the information or any requested additional information, the Market Monitor will notify the Market Participant in writing whether it has sufficient information to determine reasonable major maintenance costs to be included in the Mitigated Start-Up Offer.  Within fifteen (15) Calendar Days after providing written notification to the Market Participant that the information is sufficient, the Market Monitor will determine the reasonable cost for major maintenance expenses to be included in the Mitigated Start-Up Offer and will inform the Market Participant in writing.  Once the Market Participant has received this notification, the Market Participant will be allowed to include the major maintenance cost in the Mitigated Start-Up Offer. 
Start Additional Labor Cost – Additional labor costs for start-up required above normal station manning levels not included in the VOM cost calculated under Section D.2.6.  A different value may be submitted for on-peak versus off-peak periods.  
[bookmark: _Ref332375304][bookmark: _Ref345314762][bookmark: _Ref345317713][bookmark: _Ref345317845][bookmark: _Ref345317926][bookmark: _Toc351019750][bookmark: _Toc363483296][bookmark: _Toc131493426][bookmark: _Toc213772276]D.2.9	Mitigated No-Load Offer
[bookmark: _Toc351019751][bookmark: _Toc363483297][bookmark: _Toc131493427][bookmark: _Toc213772277]D.2.9.1		No-Load Definitions
Mitigated No-load Offer is the hourly fixed cost, expressed in $/hour, required to operate the Resource at zero (0) electricity output to the grid.  This is used in creating a monotonically non-decreasing incremental cost curve. 
[bookmark: _Toc351019752][bookmark: _Toc363483298][bookmark: _Toc131493428][bookmark: _Toc213772278]D.2.9.2		No-Load Fuel
The no-load heat input may be determined by collecting heat input values as a function of output and performing a regression analysis.  The heat input values as a function of output may be either created from heat rate test data or the initial design heat input curve of a Resource.  
The minimum number of points to develop a heat input curve must be two (2) points for a dispatchable Resource with a variable output and one (1) point for a Resource with a fixed output.  
The documentation must be adequate to permit the Market Monitor to verify no-load development calculation methods used subject to the Mitigated Offer Development Methodology Approval Process. 
The initial Resource Mitigated No-Load Offer ($/hour) is the No-Load fuel input rate multiplied by the performance factor, multiplied by the (No Load VOM ($/MMBtu) + Total Fuel-Related Cost (TFRC)) + No-Load Major Maintenance Cost:
 = 


Note that if the source of VOM cost is in terms of dollars per on-line hours, the equation changes to: 



The Mitigated No-Load Offer may also be calculated by subtracting the incremental cost (Resource’s economic minimum Mitigated Energy Offer value multiplied by MW value) at the Resource’s economic minimum point from the total cost (from the heat input at economic minimum value) at the Resource’s economic minimum point plus the No-Load Major Maintenance Cost.  



Note that if the source of VOM cost is in terms of dollars per on-line hours, the equation changes to:



No-Load VOM Cost - The No-Load VOM cost is calculated using an allocated portion of the total VOM cost calculated under Section D.2.6.  Note that the sum of total allocated VOM cost used to calculate No-Load VOM cost included here, the allocated VOM cost used to calculate TFRC VOM cost under Section D.2.5.2, the allocated VOM cost used to calculate Start VOM cost under D.2.8, and the allocated VOM cost used to calculate EOC VOM cost under D.2.7 must not exceed the total VOM cost calculated under Section D.2.6.
No-Load Major Maintenance Cost – A No-Load Major Maintenance Cost may be included as a component of the Mitigated No-Load Offer.  Such cost must be based solely on resource-specific information derived from actual variable maintenance costs, when available, or estimated variable maintenance costs.
The costs will be provided by the Market Participant to the Market Monitor.  The Market Monitor will evaluate the information provided by Market Participants, and may require Market Participants to provide additional information, to enable the Market Monitor to determine reasonable costs for major maintenance expenses or to conduct audits of major maintenance expenses.  The maintenance period for this cost must be tied to the number of Resource run hours. 
Only No-Load Major Maintenance Costs agreed to in advance by the Market Monitor and the Market Participant will be allowed to be included as part of the participant’s Mitigated No-Load Offer.  Market Participants may submit updated resource-specific No-Load Major Maintenance information for purposes of seeking a change to any major maintenance cost, no sooner than thirty (30) calendar days after a major maintenance cost has been determined.
[bookmark: _Toc337654693][bookmark: _Toc338053252][bookmark: _Toc338689357][bookmark: _Toc337654694][bookmark: _Toc338053253][bookmark: _Toc338689358][bookmark: _Toc337654696][bookmark: _Toc338053255][bookmark: _Toc338689360][bookmark: _Toc337654697][bookmark: _Toc338053256][bookmark: _Toc338689361]Within fifteen (15) Calendar Days of receipt of the information or any requested additional information, the Market Monitoring Unit will notify the Market Participant in writing whether it has sufficient information to determine reasonable No-Load Major Maintenance Costs to be included in the Mitigated No-Load Offer.  Within fifteen (15) Calendar Days after providing written notification to the Market Participant that the information is sufficient, the Market Monitor will determine the reasonable cost to be included in the Mitigated No-Load Offer and will inform the Market Participant in writing.  Once the Market Participant has received this notification, the Market Participant will be allowed to include the major maintenance cost in the Mitigated No-Load Offer. 

[bookmark: _Ref345320333][bookmark: _Ref345320945][bookmark: _Ref345321015][bookmark: _Toc351019755][bookmark: _Toc363483300][bookmark: _Toc131493430][bookmark: _Toc213772279]D.2.10	Mitigated Flexibility Reserve Products Offer Curve
Offline Mid-Term Flex Up is the only flexibility reserve product for which Market Participants submit an offer. For these offers, total uncompensated costs should reflect the start-up, no-load, and Energy up to a Resource’s expected offline Mid-Term Flex Up megawatts for the duration of the larger of the offline Mid-Term Flex Up response time and the Minimum Run Time.  These costs are not eligible for reimbursements in the RUC make whole payment when the Resource clears offline Mid-Term Flex Up and is subsequently committed in conjunction with RTBM offline Mid-Term Flex Up thus these costs will be considered uncompensated costs.  Cost reimbursement for no-load, and Energy up to a Resource’s Min ECOL, or in the case of an MSR, the Minimum Discharge Limit, will resume through the RUC make whole payment once the larger of the Minimum Run Time and the offline Mid-Term Flex Up response time has been met. The offline Mid-Term Flex Up mitigated offer will be comprised of the Mitigated startup offer, no-load offer, and Energy offer up to the resource’s Min ECOL, or in the case of an MSR, the Minimum Discharge Limit. These costs will be amortized over the resource’s expected offline Mid-Term Flex Up megawatts for the duration of the offline Mid-Term Flex Up response time.


The energy costs up to minimum limit during the larger of the offline Mid-Term Flex Up response time and Minimum Run Time is computed as the costs to the Resource to run at its expected offline Mid-Term Flex Up megawatt output for the duration of the larger of the offline Mid-Term Flex Up response time and Minimum Run Time.

Expected Mid-Term Flex Up megawatts are derived from the total rampable capacity that an offline Resource can provide, from an offline state, during the Mid-Term Flex Up response time.  This includes the ramp provided to reach the Min ECOL, or in the case of an MSR, the Minimum Discharge Limit, plus any ramp that can be provided to the market during the remaining Mid-Term Flex Up response time.  For example, if a Resource has a one (1) megawatt per minute ramp rate, a Min ECOL, or in the case of an MSR, the Minimum Discharge Limit of twenty (20) megawatts, a Max ECOL, or in the case of an MSR, the Maximum Discharge Limit, of one-hundred (100) megawatts, and a combined Star-Up and Sync-to-Min Time of forty (40) minutes, then the expected Mid-Term Flex Up megawatts will be forty (40) megawatts when the Mid-Term Flex Up response time is one (1) hour.  In this example, twenty (20) megawatts came from the Resource reaching its economic minimum limit, and twenty (20) megawatts came from the twenty (20) minutes remaining in the Mid-Term Flex Up response time [response time - (Start-Up Time+ Sync-to-min)] multiplied by the one (1) megawatt per minute ramp rate.
This section presents information relevant for mitigated offer development for nuclear units.  
Nuclear Plant – A facility that is licensed to produce commercial power from controlled nuclear reactions to heat water to produce steam that drives steam turbines Resources.  
[bookmark: _Toc351019775][bookmark: _Toc363483320][bookmark: _Toc131493436][bookmark: _Toc213772280]D.2.11	Nuclear Heat Rate 
Note: The information in Section D.2 contains basic Heat Rate information relevant for all unit types including nuclear units.  
[bookmark: _Toc351019776][bookmark: _Toc363483321][bookmark: _Toc131493437][bookmark: _Toc213772281]D.2.12	Performance Factor 
Note: The information in Section D.2.4 contains basic Performance Factor information relevant for all unit types including nuclear units.  
[bookmark: _Toc351019777][bookmark: _Toc363483322][bookmark: _Toc131493438][bookmark: _Toc213772282]D.2.13	Fuel Cost 
Note: The information in Section D.2.5 contains basic Fuel Cost information relevant for all unit types.  The following information only pertains to nuclear units.  
[bookmark: _Toc351019778][bookmark: _Toc363483323][bookmark: _Toc131493439][bookmark: _Toc213772283]D.2.13.1	Basic Nuclear Fuel Cost
Basic Nuclear Fuel Cost - Basic nuclear fuel cost must be based on the dollars in FERC Account 518 or its equivalent accounting for non-jurisdictional entities, less in-service interest charges (whether related to fuel that is leased or capitalized).  This quantity must be calculated in units of dollars per MMBtu, as forecast for the applicable fuel cycle.  


[bookmark: _Toc351019779][bookmark: _Toc363483324][bookmark: _Toc131493440][bookmark: _Toc213772284]D.2.13.2	Total Fuel-Related Costs for Nuclear Units


[bookmark: _Toc351019780][bookmark: _Toc363483325][bookmark: _Toc131493441][bookmark: _Toc213772285]D.2.14	Mitigated Start-Up Offer
Note: The information in Section D.2.8 contains basic Mitigated Start-Up Offer information relevant for all unit types.  The following information only pertains to nuclear units.  
Start Cost – The dollars per start as determined from start fuel, total fuel-related cost, performance factor, electrical costs, start VOM cost, start major maintenance cost, and additional labor cost, if required above normal station manning levels.  
Start Fuel – Fuel consumed from first fire of start process (initial reactor criticality for nuclear units) to breaker closing and fuel expended from breaker opening of the previous shutdown to initialization of the unit start-up, excluding normal plant heating/auxiliary equipment fuel requirements.  
[bookmark: _Toc213772286][bookmark: _Toc351019781][bookmark: _Toc363483326][bookmark: _Toc131493442]D.2.14.1	 Hot Start Cost
Hot start cost is the expected cost to start a steam unit, which is in the "hot" condition.  Hot conditions vary unit by unit, but in general, a unit is hot after an overnight shutdown.  Components of hot start cost include:
 Total fuel-related cost from first fire of start process (initial reactor criticality for nuclear units) to breaker closing priced at the cost of fuel currently in effect
 And shutdown fuel cost defined as the cost of fuel expended from breaker opening of the previous shutdown to initialization of the (hot) unit start-up, excluding normal plant heating/auxiliary equipment fuel requirements.  
[bookmark: _Toc351019782][bookmark: _Toc363483327][bookmark: _Toc131493443][bookmark: _Toc213772287]D.2.14.2	Intermediate Start Cost
Intermediate start cost is the expected cost to start a steam unit during a period where neither hot nor cold conditions apply.  Use of intermediate start cost is optional based on Market Participant’s policy and physical machine characteristics.  The only restriction is that once an intermediate start cost is defined for a unit, the cost must be used consistently in scheduling and accounting.  Components of intermediate start cost include:
· Total fuel-related cost from first fire (initial reactor criticality for nuclear units) to breaker closing priced at the cost of fuel currently in effect
· And shutdown fuel cost defined as the cost of fuel expended from breaker opening of the previous shutdown to initialization of the (intermediate) unit start-up, excluding normal plant heating/auxiliary equipment fuel requirements.  
[bookmark: _Toc351019783][bookmark: _Toc363483328][bookmark: _Toc131493444][bookmark: _Toc213772288]D.2.14.3	 Cold Start Cost
Cold start cost is the expected cost to start a steam unit that is in the “cold” condition.  Cold conditions vary unit by unit, but in general, a unit is cold after a two or three-day shutdown.  Components of cold start cost include:
· Total fuel-related cost from first fire (initial reactor criticality for nuclear units) to breaker closing priced at the cost of fuel currently in effect
· And shutdown fuel cost defined as the cost of fuel expended from breaker opening of the previous shutdown to shutdown of equipment needed for normal cool down of plant components, excluding normal plant heating/auxiliary equipment fuel requirements.  
[bookmark: _Toc351019784][bookmark: _Toc363483329][bookmark: _Toc131493445][bookmark: _Toc213772289]D.2.14.4	 Additional Components Applied to Hot, Intermediate and Cold Start-Up Costs
These additional components for station service, labor and Start VOM cost apply to all types of starts and should be added to the cost.  
· Station service from initiation of start sequence to breaker closing (total station use minus normal base station use) priced at the Station Service rate.  
· Station service after breaker opening during shutdown (station service during shutdown should be that associated with the normal unit auxiliary equipment operated during shutdown in excess of base unit use, this station service is not to include VOM cost or non-normal use) priced at the Station Service rate.  
· Additional labor costs in excess of normal station manning requirements that are incurred when starting the unit that is not accounted for in VOM cost.  
· Start VOM cost.  
[bookmark: _Toc351019785][bookmark: _Toc363483330][bookmark: _Toc131493446][bookmark: _Toc213772290]D.2.15	Mitigated No-Load Offer
Note: The information in Section D.2.9 contains basic Mitigated No-Load Offer information relevant for all unit types including nuclear units.  
[bookmark: _Toc351019786][bookmark: _Toc363483331][bookmark: _Ref371329435][bookmark: _Ref378853249][bookmark: _Toc131493447][bookmark: _Toc213772291]D.2.16	VOM Cost 
Note: The information in Section D.2.6 contains basic VOM Cost information relevant for all unit types including nuclear units.  
Nuclear VOM Cost - The historical dollars per unit of fuel (or heat) as derived from FERC Accounts 530 and 531or the equivalent for non-jurisdictional utilities for nuclear steam units.  
[bookmark: _Toc351019787][bookmark: _Toc363483332][bookmark: _Toc131493448][bookmark: _Toc213772292]D.2.16.1	Configuration Addition VOM Cost
For units undergoing a significant system or unit Configuration Addition the use of an additional “Configuration Addition VOM Cost” may be included in the determination of the total VOM cost.  It is not intended to be used for upgrades to existing equipment.  
Examples of significant system or unit Configuration Additions may include but are not limited to:
· Conversion from open loop to closed loop circulation water systems
The specific system or unit configuration system change must be reviewed by the Market Monitor for evaluation pursuant to the Mitigated Offer Development Methodology Approval Process prior to approving the use of a Configuration Addition VOM cost.  
[bookmark: _Toc351019788][bookmark: _Toc363483333][bookmark: _Toc131493449][bookmark: _Toc213772293]D.2.16.2	 Calculation of the Configuration Addition VOM Cost:
The Configuration Addition VOM Cost (CAVC) is to be calculated in the same manner as the VOM cost described in this section with the exception that the Configuration Addition VOM cost are only the incremental additional costs incurred because of the system or unit configuration change.  
As with the current VOM cost calculation, the cost for year (Y) uses the actual costs beginning with year (Y-1).  Therefore, the first year of actual incremental additional expenses will be captured by the CAVC in the second year.  If approved by Market Monitor, estimated costs may be considered in the CAVC in the first year in which the costs are incurred. 
Following the initial year of use of the CAVC, each additional year’s Configuration Addition VOM cost will be incorporated into the Configuration Addition VOM cost until the end of the historical maintenance cost period selected for the unit.  
To calculate the Configuration Addition VOM Cost, calculate the solely incremental VOM Cost for the configuration change.  Please note these expenses are purely incremental.  
[bookmark: _Toc351019789][bookmark: _Toc363483334][bookmark: _Toc131493450][bookmark: _Toc213772294]D.2.16.3	Reductions in Total VOM Costs:
While it is expected that the Configuration Addition VOM Cost will most often be used to cover step increases in VOM costs, it is also to be used to capture step decreases in VOM costs resulting from a significant system or unit configuration change that results in a significant reduction in VOM costs.  Any equipment that falls into disuse or is retired because of the configuration change must have its VOM expenses removed from the historical record used to develop the VOM cost.  An example of a significant system or unit configuration change that may result in a step decrease in qualified VOM costs includes, but is not limited to, conversion from open loop to closed loop circulation water systems.  
[bookmark: _Toc213772295][bookmark: _Fossil_Steam_Unit][bookmark: _Toc351019793][bookmark: _Toc363483338][bookmark: _Toc131493454]D.3	Fossil Steam Unit Guidelines
This section contains information pertaining to Fossil Steam Unit mitigated offer development.  
Fossil Steam Turbine plants use combusted fossil fuels to heat water and create steam that generates the dynamic pressure to turn the blades of a steam turbine Resource.  
[bookmark: _Toc351019794][bookmark: _Toc363483339][bookmark: _Toc131493455][bookmark: _Toc213772296]D.3.1	Heat Rate 
Note: The information in Section D.2.1contains basic Heat Rate information relevant for all unit types including fossil steam units.  
[bookmark: _Toc351019795][bookmark: _Toc363483340][bookmark: _Toc131493456][bookmark: _Toc213772297]D.3.2	Performance Factor 
Note: The information in Section D.2.4 contains basic Performance Factor information relevant for all unit types.  The following information only pertains to fossil steam units.  
Like units that can be used for calculation of performance factors are units having similar ratings, steam conditions, make or model and same site location.  
[bookmark: _Toc351019796][bookmark: _Toc363483341][bookmark: _Toc131493457][bookmark: _Toc213772298]D.3.3	Fuel Cost 
Note: The information in Section D.2.5 contains basic Fuel information relevant for all unit types.  The following information only pertains to fossil steam units.  
Fossil fuel cost adjustments compensating for previous estimate inaccuracies should not be considered when determining the basic fossil cost component of Total Fuel Related Cost.  
Fossil Other Fuel-Related Costs - the dollars in FERC Account 501 Fuel or its equivalent accounting for non-jurisdictional entities plus incremental expenses for fuel treatment and pollution control (excluding SO2 and NOX emission allowance costs) that were not included in Account 501; minus the fuel expenses from FERC Account 151 or its equivalent accounting for non-jurisdictional entities that were charged into Account 501, all divided by the fuel (heat content or quantity) shifted from Account 151 into Account 501.  
[bookmark: _Toc351019797][bookmark: _Toc363483342][bookmark: _Toc131493458][bookmark: _Toc213772299]D.3.4	Hot Start Cost, Intermediate Start Cost, and Cold Start cost 
Note: The information in Section D.2.8 contains basic Start Cost information relevant for all unit types.  The following information only pertains to fossil steam units.  


[bookmark: _Toc351019798][bookmark: _Toc363483343][bookmark: _Toc131493459][bookmark: _Toc213772300]D.3.4.1	 Hot Start Cost
Hot start cost is the expected cost to start a steam unit, which is in the “hot” condition.  Hot conditions vary unit by unit, but in general, a unit is hot after an overnight shutdown.  
Components of hot start cost include:
Start Fuel Consumed is the amount of fuel consumed from first fire of start process to breaker closing (including auxiliary boiler fuel). 
Shutdown Fuel Consumed is the amount of fuel consumed from breaker opening of the previous shutdown to initialization of the (hot) unit start-up, excluding normal plant heating/auxiliary equipment fuel requirements.  
Station Service from initiation of start sequence to breaker closing (total station use minus normal base station use) priced at the Station Service rate and station service after breaker opening during shutdown (station service during shutdown should be that associated with the normal unit auxiliary equipment operated during shutdown in excess of base unit use, this station service is not to include VOM cost or non-normal use) priced at the Station Service rate.  
Additional labor costs in excess of normal station manning requirements that are incurred when starting the unit.  
Start VOM Cost – Section D.2.8 contains information regarding calculation of VOM cost.  
[bookmark: _Toc351019799][bookmark: _Toc363483344][bookmark: _Toc131493460][bookmark: _Toc213772301]D.3.4.2	 Intermediate Start Cost
Intermediate start cost is the expected cost to start a steam unit during a period where neither hot nor cold conditions apply.  Use of intermediate start cost is optional based on company policy and physical machine characteristics.  The only restriction is that once an intermediate start cost is defined for a unit, the cost must be used consistently in scheduling and accounting.  
Components of intermediate start cost include:
Start Fuel Consumed is the amount of fuel consumed from first fire of start process to breaker closing (including auxiliary boiler fuel). 
Shutdown Fuel Consumed is the amount of fuel consumed from breaker opening of the previous shutdown to initialization of the (intermediate) unit start-up, excluding normal plant heating/auxiliary equipment fuel requirements.  
Station Service from initiation of start sequence to breaker closing (total station use minus normal base station use) priced at the Station Service rate and station service after breaker opening during shutdown (station service during shutdown should be that associated with the normal unit auxiliary equipment operated during shutdown in excess of base unit use, this station service is not to include VOM cost or non-normal use) priced at the Station Service rate.  
Additional labor costs in excess of normal station manning requirements that are incurred when starting the unit.  
Start VOM Cost - Section D.2.8 contains information for calculation of the Start VOM Cost.  
[bookmark: _Toc351019800][bookmark: _Toc363483345][bookmark: _Toc131493461][bookmark: _Toc213772302]D.3.4.3	 Cold Start Cost
Cold start cost is the expected cost to start a steam unit that is in the “cold” condition.  Cold conditions vary unit by unit, but in general, a unit is cold after a two or three-day shutdown.  Components of cold start cost include:
Start Fuel Consumed is the amount of fuel consumed from first fire of start process to breaker closing (including auxiliary boiler fuel). 
Shutdown Fuel Consumed is the amount of fuel consumed from breaker opening of the previous shutdown to initialization of the (cold) unit start-up, excluding normal plant heating/auxiliary equipment fuel requirements.  
Station Service from initiation of start sequence to breaker closing (total station use minus normal base station use) priced at the Station Service rate and station service after breaker opening during shutdown (station service during shutdown should be that associated with the normal unit auxiliary equipment operated during shutdown in excess of base unit use, this station service is not to include VOM cost or non-normal uses) priced at the Station Service rate.  
Additional labor costs in excess of normal station manning requirements that are incurred when starting the unit.  
Start VOM Cost - Section D.2.8 contains information for calculation of the Start VOM cost.  
[bookmark: _Toc351019801][bookmark: _Toc363483346][bookmark: _Toc131493462][bookmark: _Toc213772303]D.3.5	Mitigated No-Load Offer 
Note: The information in Section D.2.9 contains basic Mitigated No-Load Offer information relevant for all unit types including fossil steam units.  
[bookmark: _Toc351019802][bookmark: _Toc363483347][bookmark: _Toc131493463][bookmark: _Toc213772304]D.3.6	VOM Cost 
Note: The information in Section D.2.6 contains basic VOM Cost information relevant for all unit types.  The following information only pertains to fossil steam units.  
Fossil Steam - VOM Cost - is the historical VOM cost as derived from FERC Accounts 512 or its equivalent accounting for non-jurisdictional entities and 513 or its equivalent accounting for non-jurisdictional entities for fossil steam units.  
Units with less than one (1) year of history are considered immature.  Such units can be assigned their calculated VOM cost and/or Start VOM cost, or a forecast value, subject to evaluation pursuant to the Mitigated Offer Development Methodology Approval Process.
[bookmark: _Toc351019803][bookmark: _Toc363483348][bookmark: _Toc131493464][bookmark: _Toc213772305]D.3.6.1	 Configuration Addition VOM Cost
For units undergoing a significant system or unit Configuration Addition the use of an additional “Configuration Addition VOM Cost” may be included in the determination of the total VOM cost.  It is not intended to be used for upgrades to existing equipment (i.e., replacement of a standard burner with a low NOX burner).  
Examples of significant system or unit Configuration Additions may include but are not limited to:
· Installation of Flue Gas Desulfurization (FGD or scrubber) systems
· Activated Carbon Injection (ACI) or other sorbent injection systems
· Installation of SCR or SNCR NOX removal systems
· Conversion from open loop to closed loop circulation water systems
· Bag House addition
· Water injection for NOX control
· Gas Turbine Inlet Air Cooling
· Dry Sorbent Injection (DSI)
The specific system or unit configuration system change needs to be reviewed by the MMU pursuant to the Mitigated Offer Development Methodology Approval Process and receive final approval thereof prior to the use of a Configuration Addition VOM Cost.  
[bookmark: _Toc351019804][bookmark: _Toc363483349][bookmark: _Toc131493465][bookmark: _Toc213772306]D.3.6.2	 Calculation of the Configuration Addition VOM Cost
The Configuration Addition VOM Cost (CAVC) is to be calculated in the same manner as the VOM cost described in this section with the exception that the CAVC dollars are only the incremental additional costs incurred because of the system or unit configuration change.  
As with the current VOM cost calculation under Section D.2.6, the cost for year (Y) uses the actual costs beginning with year (Y-1).  Therefore, the first year of actual incremental additional expenses will be captured by the CAVC in the second year.  
Following the initial year of use of the CAVC, each additional year’s CAVC will be incorporated into the total until the end of the historical Maintenance Period selected for the unit.  
[bookmark: _Toc351019805][bookmark: _Toc363483350][bookmark: _Toc131493466][bookmark: _Toc213772307]D.3.6.3	 Reductions in Total VOM Costs
While it is expected that the CAVC will most often be used to cover step increases in VOM costs, it is also to be used to capture step decreases in VOM costs resulting from a significant system or unit configuration change that results in a significant reduction in VOM costs.  Any equipment that falls into disuse or is retired because of the configuration change must have its VOM expenses removed from the historical record used to develop the VOM cost.  An example of a significant system or unit configuration change that may result in a step decrease in qualified VOM costs includes, but is not limited to, a fuel change from coal to gas fuel.  
[bookmark: _Toc213772308][bookmark: _Toc350920347][bookmark: _Toc350954215][bookmark: _Toc350961563][bookmark: _Toc351021473][bookmark: _Toc351021916][bookmark: _Toc350920348][bookmark: _Toc350954216][bookmark: _Toc350961564][bookmark: _Toc351021474][bookmark: _Toc351021917][bookmark: _Toc350920349][bookmark: _Toc350954217][bookmark: _Toc350961565][bookmark: _Toc351021475][bookmark: _Toc351021918][bookmark: _Toc350920350][bookmark: _Toc350954218][bookmark: _Toc350961566][bookmark: _Toc351021476][bookmark: _Toc351021919][bookmark: _Toc350920351][bookmark: _Toc350954219][bookmark: _Toc350961567][bookmark: _Toc351021477][bookmark: _Toc351021920][bookmark: _Toc350920352][bookmark: _Toc350954220][bookmark: _Toc350961568][bookmark: _Toc351021478][bookmark: _Toc351021921][bookmark: _Toc350920353][bookmark: _Toc350954221][bookmark: _Toc350961569][bookmark: _Toc351021479][bookmark: _Toc351021922][bookmark: _Toc350920354][bookmark: _Toc350954222][bookmark: _Toc350961570][bookmark: _Toc351021480][bookmark: _Toc351021923][bookmark: _Toc350920355][bookmark: _Toc350954223][bookmark: _Toc350961571][bookmark: _Toc351021481][bookmark: _Toc351021924][bookmark: _Toc350920356][bookmark: _Toc350954224][bookmark: _Toc350961572][bookmark: _Toc351021482][bookmark: _Toc351021925][bookmark: _Toc350920357][bookmark: _Toc350954225][bookmark: _Toc350961573][bookmark: _Toc351021483][bookmark: _Toc351021926][bookmark: _Toc350920373][bookmark: _Toc350954241][bookmark: _Toc350961589][bookmark: _Toc351021499][bookmark: _Toc351021942][bookmark: _Toc350920390][bookmark: _Toc350954258][bookmark: _Toc350961606][bookmark: _Toc351021516][bookmark: _Toc351021959][bookmark: _Toc350920391][bookmark: _Toc350954259][bookmark: _Toc350961607][bookmark: _Toc351021517][bookmark: _Toc351021960][bookmark: _Toc350961609][bookmark: _Toc351021519][bookmark: _Toc351021962][bookmark: _Combined_Cycle_(CC)][bookmark: _Toc338689412][bookmark: _Toc351019809][bookmark: _Toc363483354][bookmark: _Toc131493470]D.4	Combined Cycle (CC) Guidelines
This section contains information pertaining to Combined Cycle Cost development.  
Combined Cycle - An electric generating technology in which electricity is generated by both a combustion turbine (CT) Resource (the Brayton Cycle) and a steam turbine Resource (the Rankine Cycle) hence the name combined cycle.  The CT exhaust heat flows to a conventional boiler or to a heat recovery steam Resource (HRSG) to produce steam for use by a steam turbine Resource in the production of electricity.  
Heat recovery steam Resource (HRSG) – A CT exhaust feeds hot gas into a heat to steam exchanger installed on combined-cycle power plants designed to utilize the heat in the combustion turbine exhaust to produce steam to drive a conventional steam turbine Resource. The HRSG may or may not also include a supplemental source of heat (e.g., duct firing). 
[bookmark: _Toc338689413][bookmark: _Toc351019810][bookmark: _Toc363483355][bookmark: _Toc131493471][bookmark: _Toc213772309]D.4.1	Heat Rate 
Note: The information in Section D.2 contains basic Heat Rate information relevant for all unit types including combined cycle units.  
[bookmark: _Toc338689414][bookmark: _Toc351019811][bookmark: _Toc363483356][bookmark: _Toc131493472][bookmark: _Toc213772310]D.4.2	Performance Factors 
Note: The information in Section D.2.4 contains basic Performance Factor information relevant for all unit types including combined cycle units.  
[bookmark: _Toc338689415][bookmark: _Toc351019812][bookmark: _Toc363483357][bookmark: _Toc131493473][bookmark: _Toc213772311]D.4.3	Fuel Cost 
Note: The information in Section D.2.5 contains basic Fuel Cost information relevant for all unit types including combined cycle units.  
[bookmark: _Toc338689416][bookmark: _Toc351019813][bookmark: _Toc363483358][bookmark: _Toc131493474][bookmark: _Toc213772312]D.4.4	Mitigated Start-Up Offer
Note: The information in Section D.2.8 contains basic Mitigated Start-Up Offer information relevant for all unit types.  The following additional information only pertains to combined cycle units.  
Start costs for Combined Cycle (CC) plants include only the following components and will never be less than zero (0):



Start cost can be calculated and offered for Hot, Intermediate, and Cold Start conditions.
Start Fuel Consumed is the amount of fuel consumed from first CT fire to breaker closing for the steam turbine Resource, as measured during a normal start sequence, and the amount of fuel consumed from breaker opening for the steam turbine Resource to fuel valve closure.  Additionally, for Combined Cycle Resources not registered under MCR option, this includes the amount of fuel consumed from CT first fire to the point where heat recovery steam Resource (HRSG) steam pressure matches steam turbine inlet pressure, for any CT unit/HRSG combinations started after synchronization of the steam turbine Resource.  
Station service is included from initiation of start sequence of initial combustion turbine to breaker closing of the steam turbine Resource (total station use minus normal base station use) priced at the Station Service Rate.  
Add to this (+) station service after breaker opening of the last component when finished operating as a combined cycle unit, priced at the Station Service rate.  (Station service during shutdown should be that associated with the normal unit auxiliary equipment operated during shutdown in excess of base unit use.  This station service is not to include VOM cost or non-normal uses.)
Minus (-) the integration of net generation from CT synchronization to steam turbine Resource synchronization or to HRSG steam output at line pressure, priced at the actual cost of the unit.  
Minus (-) the integration of net generation during the shutdown period, priced at the actual cost of the unit.  
Incremental labor costs in excess of normal station manning requirements (only when necessary to start the CC unit).  
Start VOM Cost - this quantity includes Start VOM cost for CT Starting from CT breaker closing to steam turbine Resource breaker closing and from steam turbine Resource breaker opening at the start of unit shutdown to CT breaker opening.  
[bookmark: _Toc131493475][bookmark: _Toc213772313]D.4.5	Mitigated Transition State Offer


Transition Fuel Consumed is the amount of additional fuel consumed moving from the current configuration to another configuration (i.e., moving from a 1 X 1 to a 2 X 1)   
Incremental transition labor costs in excess of normal station manning requirements (only when necessary to transition the CC to a different configuration)
Transition VOM Cost - this quantity includes Transition VOM $ incurred moving from the current configuration to another configuration (i.e., moving from a 1 X 1 to a 2 X 1)
Transition Major Maintenance Cost – Transition Major Maintenance Cost may be included as a component of the Mitigated Transition State Offer.  This quantity includes the expected Major Maintenance Costs incurred in moving from the current configuration to another configuration (i.e., moving from a 1 X 1 to a 2 X 1).  Such costs must be based solely on resource-specific information derived from actual variable maintenance costs, when available, or estimated variable maintenance costs.  
The costs will be provided by the Market Participant to the Market Monitor.  The Market Monitor will evaluate the information provided by the Market Participant and may require the Market Participant to provide additional information to enable the Market Monitor to determine reasonable costs for major maintenance expenses or to conduct audits of major maintenance expenses.  The maintenance period for this cost must be tied to starts or stops of equipment required to transition. 
Only major maintenance costs agreed to in advance by the Market Monitor and the Market Participant will be allowed to be included as part of the participant’s Mitigated Transition State Offer.  The Market Participant may submit updated resource-specific major maintenance information for purposes of seeking a change to any major maintenance cost, no sooner than thirty (30) Calendar Days after a previous major maintenance cost has been agreed upon by the Market Monitor Unit.  
Within fifteen (15) Calendar Days of receipt of the information or any requested additional information, the Market Monitor will notify the Market Participant in writing whether it has sufficient information to determine reasonable major maintenance costs to be included in the Mitigated Transition State Offer.  Within fifteen (15) Calendar Days after providing written notification to the Market Participant that the information is sufficient, the Market Monitor will determine the reasonable cost for major maintenance expenses to be included in the Mitigated Transition State Offer and will inform the Market Participant in writing.  Once the Market Participant has received this notification, the Market Participant will be allowed to include the major maintenance cost in the Mitigated Transition State Offer. 
[bookmark: _Toc131493476][bookmark: _Toc213772314]D.4.6	Mitigated No-Load Offer
Note: The information in Section D.2.9 contains basic No-Load information relevant for all unit types including combined cycle units.  
[bookmark: _Toc338689418][bookmark: _Toc351019815][bookmark: _Toc363483360][bookmark: _Toc131493477][bookmark: _Toc213772315]D.4.7	VOM Cost 
Note: The information in Section D.2.6 contains basic VOM Cost information relevant for all unit types.  The following additional information only pertains to combined cycle units.  
Combined Cycle VOM Cost – the historical VOM dollars as derived from FERC Accounts 512, 513, and 553, or their equivalent accounting for non-jurisdictional entities.  If submitting as a simple cycle combustion turbine, use total dollars from FERC Account 553.  
[bookmark: _Toc213772316][bookmark: _Toc338053314][bookmark: _Toc338689421][bookmark: _Toc338053315][bookmark: _Toc338689422][bookmark: _Toc338053316][bookmark: _Toc338689423][bookmark: _Toc338053317][bookmark: _Toc338689424][bookmark: _Toc338689425][bookmark: _Toc338689426][bookmark: _Toc338689427][bookmark: _Toc338689428][bookmark: _Toc338689429][bookmark: _Toc338689430][bookmark: _Toc338689431][bookmark: _Toc338689432][bookmark: _Toc338689433][bookmark: _Toc338689434][bookmark: _Toc338689435][bookmark: _Toc338689436][bookmark: _Toc338689437][bookmark: _Toc338689438][bookmark: _Combustion_Turbine_(CT)][bookmark: _Toc338689441][bookmark: _Toc351019821][bookmark: _Toc363483364][bookmark: _Toc131493481]D.5	Combustion Turbine (CT) and Reciprocating Engine Guidelines
This section details specific information for the mitigated offer development for units that are Combustion turbine or reciprocating engine Resources.  
Combustion Turbine Resource – A generating unit in which a natural gas or oil-fired combustion turbine engine is the prime mover for an electrical Resource.  
Reciprocating Engine Resource – A generating unit in which a reciprocating engine is the prime mover for an electrical Resource.
[bookmark: _Toc338689442][bookmark: _Toc351019822][bookmark: _Toc363483365][bookmark: _Toc131493482][bookmark: _Toc213772317]D.5.1	Combustion Turbine and Reciprocating Engine Heat Rate 
Note: The information in Section D.2.1 contains basic Heat Rate information relevant for all unit types, including CTs and Reciprocating Engines.  
[bookmark: _Toc338689443][bookmark: _Toc351019823][bookmark: _Toc363483366][bookmark: _Toc131493483][bookmark: _Toc213772318]D.5.2	Performance Factor 
Note: The information in Section D.2.4 contains basic Performance Factor information relevant for all unit types.  The following additional information only pertains to CT, diesel and reciprocating engine units.  
“Like” Combustion Turbine Units - An average performance factor may be calculated and applied for groups of like units burning the same type of fuel.   “Like” includes same primary manufacturer not necessarily engine or Resource manufacturer, but one with overall system responsibility.  The following are two examples:
· Worthington sells CT's with P&W engines and a GE Resource.  Worthington would be considered the primary manufacturer.  
· Same general frame size - a manufacturer may modify a basic design to produce units with varying capabilities.  Units built with such variations may be placed in a single group.  
[bookmark: _Toc338689444][bookmark: _Toc351019824][bookmark: _Toc363483367][bookmark: _Toc131493484][bookmark: _Toc213772319]D.5.3	Fuel Cost 
Note: The information in Section D.2.5 contains basic Fuel Cost information relevant for all unit types including CTs, and reciprocating diesel engine units.  
[bookmark: _Toc351019825][bookmark: _Toc363483368][bookmark: _Toc131493485][bookmark: _Toc213772320]D.5.3.1	Combustion Turbine other Fuel-Related Costs
The dollars in FERC Account 547, or its equivalent accounting for non-jurisdictional entities plus incremental expenses for fuel treatment and pollution control excluding SO2 and NOX emission allowance costs that were not included in Account 547; minus the fuel expenses from FERC Account 151 or its equivalent accounting for non-jurisdictional entities that were charged into Account 547, all divided by the fuel (heat content or quantity) shifted from Account 151 into Account 547.  
[bookmark: _Toc338689447][bookmark: _Toc351019827][bookmark: _Toc363483370][bookmark: _Toc131493486][bookmark: _Toc213772321]D.5.4	Mitigated Start-Up Offer
[bookmark: _Toc350954334][bookmark: _Toc350961689][bookmark: _Toc351021599][bookmark: _Toc351022043][bookmark: _Toc350954335][bookmark: _Toc350961690][bookmark: _Toc351021600][bookmark: _Toc351022044][bookmark: _Toc350954336][bookmark: _Toc350961691][bookmark: _Toc351021601][bookmark: _Toc351022045][bookmark: _Toc350954337][bookmark: _Toc350961692][bookmark: _Toc351021602][bookmark: _Toc351022046][bookmark: _Toc350954338][bookmark: _Toc350961693][bookmark: _Toc351021603][bookmark: _Toc351022047][bookmark: _Toc350954339][bookmark: _Toc350961694][bookmark: _Toc351021604][bookmark: _Toc351022048][bookmark: _Toc350954340][bookmark: _Toc350961695][bookmark: _Toc351021605][bookmark: _Toc351022049][bookmark: _Toc350954341][bookmark: _Toc350961696][bookmark: _Toc351021606][bookmark: _Toc351022050][bookmark: _Toc350954342][bookmark: _Toc350961697][bookmark: _Toc351021607][bookmark: _Toc351022051][bookmark: _Toc350954343][bookmark: _Toc350961698][bookmark: _Toc351021608][bookmark: _Toc351022052][bookmark: _Toc350954344][bookmark: _Toc350961699][bookmark: _Toc351021609][bookmark: _Toc351022053][bookmark: _Toc350954345][bookmark: _Toc350961700][bookmark: _Toc351021610][bookmark: _Toc351022054][bookmark: _Toc350954346][bookmark: _Toc350961701][bookmark: _Toc351021611][bookmark: _Toc351022055][bookmark: _Toc350954347][bookmark: _Toc350961702][bookmark: _Toc351021612][bookmark: _Toc351022056][bookmark: _Toc350954348][bookmark: _Toc350961703][bookmark: _Toc351021613][bookmark: _Toc351022057][bookmark: _Toc351019669][bookmark: _Toc351019828][bookmark: _Toc357523347][bookmark: _Toc357581751][bookmark: _Toc357585440][bookmark: _Toc357586201][bookmark: _Toc357586955][bookmark: _Toc357771432][bookmark: _Toc357772180][bookmark: _Toc357772928][bookmark: _Toc357773679][bookmark: _Toc357774466][bookmark: _Toc357775213][bookmark: _Toc357783018][bookmark: _Toc357783765][bookmark: _Toc357784591][bookmark: _Toc363027722][bookmark: _Toc363482610][bookmark: _Toc363483371][bookmark: _Toc367453388][bookmark: _Toc367454175][bookmark: _Toc367776705][bookmark: _Toc367777457][bookmark: _Toc367806759][bookmark: _Toc367807602][bookmark: _Toc372283988][bookmark: _Toc372284763][bookmark: _Toc372285550][bookmark: _Toc372286109][bookmark: _Toc372295190][bookmark: _Toc372295969][bookmark: _Toc372702830][bookmark: _Toc372703658][bookmark: _Toc372890110][bookmark: _Toc372890942][bookmark: _Toc378773908][bookmark: _Toc378774730][bookmark: _Toc378844256][bookmark: _Toc378945270][bookmark: _Toc379281262][bookmark: _Toc379282084][bookmark: _Toc379282906][bookmark: _Toc379443339][bookmark: _Toc379444101][bookmark: _Toc381001069][bookmark: _Toc381090405][bookmark: _Toc383441037][bookmark: _Toc383686043][bookmark: _Toc383686819][bookmark: _Toc384134783][bookmark: _Toc387734859][bookmark: _Toc389638182][bookmark: _Toc397008579][bookmark: _Toc397009355][bookmark: _Toc397067395][bookmark: _Toc403476882][bookmark: _Toc403479506][bookmark: _Toc403480810][bookmark: _Toc403483835][bookmark: _Toc403484818][bookmark: _Toc408500507][bookmark: _Toc408557446][bookmark: _Toc411519892][bookmark: _Toc412190250][bookmark: _Toc412816034][bookmark: _Toc415747653][bookmark: _Toc418586309][bookmark: _Toc418591260][bookmark: _Toc418592039][bookmark: _Toc418592818][bookmark: _Toc418596526][bookmark: _Toc418597305][bookmark: _Toc419705252][bookmark: _Toc420932856][bookmark: _Toc420933623][bookmark: _Toc420934390][bookmark: _Toc420941958][bookmark: _Toc424543227][bookmark: _Toc424547704][bookmark: _Toc424562191][bookmark: _Toc425837162][bookmark: _Toc425837945][bookmark: _Toc425838725][bookmark: _Toc425839505][bookmark: _Toc425840286][bookmark: _Toc425841065][bookmark: _Toc425841844][bookmark: _Toc425864702][bookmark: _Toc425865480][bookmark: _Toc425942690][bookmark: _Toc425943604][bookmark: _Toc430847785][bookmark: _Toc431501273][bookmark: _Toc431619449][bookmark: _Toc431620221][bookmark: _Toc432156816][bookmark: _Toc432166034][bookmark: _Toc432166889][bookmark: _Toc432167747][bookmark: _Toc432168563][bookmark: _Toc435192073][bookmark: _Toc437590670][bookmark: _Toc443913419][bookmark: _Toc444090819]Note: The information in Section D.2.8 contains basic Mitigated Start-Up Offer information relevant for all unit types, including combustion turbine and reciprocating engine Resource units.  
[bookmark: _Toc351019829][bookmark: _Toc363483372][bookmark: _Toc131493487][bookmark: _Toc213772322]D.5.5	Mitigated No-Load Offer for CTs 
Note: The information in Section D.2.9 contains basic No-Load information relevant for all unit types, including CTs, diesel engines and reciprocating engines.    
[bookmark: _Toc338689449][bookmark: _Ref345318926][bookmark: _Toc351019830][bookmark: _Toc363483373][bookmark: _Toc131493488][bookmark: _Toc213772323]D.5.6	VOM Cost 
Note: The information in Section D.2.6 contains basic VOM Cost information relevant for all unit types.  The following additional information only pertains to CT and diesel engine units.  
Combustion Turbine - VOM Cost – The historical total dollars from FERC Account 553 or its equivalent accounting for non-jurisdictional entities should be used to calculate the VOM $ specified under Section D.2.6.    
[bookmark: _Toc213772324][bookmark: _Toc350954354][bookmark: _Toc338689451][bookmark: _Toc338689452][bookmark: _Toc338689453][bookmark: _Toc338689454][bookmark: _Toc338689455][bookmark: _Toc338689456][bookmark: _Toc338689457][bookmark: _Toc338689458][bookmark: _Toc338689459][bookmark: _Toc338689460][bookmark: _Toc338689461][bookmark: _Toc338689462][bookmark: _Toc338689463][bookmark: _Toc338689464][bookmark: _Toc337654768][bookmark: _Toc338053333][bookmark: _Toc338689465][bookmark: _Hydro_Guidelines][bookmark: _Toc351019834][bookmark: _Toc363483377][bookmark: _Toc131493492]D.6	Hydro Guidelines
This section contains information for the development of Hydro, and Hydro Pumped Storage and cost offers.  
Hydro Unit – Generating unit in which the energy of flowing water drives the turbine Resource to produce electricity.  
Pumped Hydro Unit – Hydroelectric power generation that stores energy in the form of water by pumping from a lower elevation source to a higher elevation reservoir, then allowing the upper reservoir to drain turning the turbines to produce power.  
[bookmark: _Toc351019835][bookmark: _Toc363483378][bookmark: _Toc131493493][bookmark: _Toc213772325]D.6.1	Pumping Efficiency (Pumped Hydro Only)
Pumping Efficiency is the Pumped Hydro Unit’s version of a heat rate.  It measures the ratio of generation produced to the amount of generation used as fuel.  
Pumping Efficiency (PE) is calculated by dividing the MWh of generation produced while operating in generation mode by the MWh required to pump the water needed to produce the generation MWh.  


For example, it requires 1,000 ft3 to produce one MWh of generation as water flows from the pond to the sink and it requires two MWh of pumping load to pump 1,000 ft3 of water from the sink to the pond.  The resultant efficiency is:

In order to account for environmental and physical factors associated with the characteristics of the pond and pumping operations that limit the accuracy of calculating short term pumping efficiency, a seven-day rolling total of pumping and generation MWh are utilized for pumping efficiency calculations.  
PE can be calculated by one (1) of three (3) methods.  An owner must make the choice of method for a period of one year, and cannot change to another method for a period of one (1) calendar year.  
· Option 1: Twelve-month calendar actual Pumping Efficiency.  
· The previous 12-month calendar year average Pumping Efficiency based on actual pumping operations.  
· Option 2: Three-month rolling Pumping Efficiency.  
· The previous three (3) months rolling actual efficiency where the average monthly availability is 50% or greater.  The calculation must be updated after each month.  
· Option 3: The previous month actual Pumping Efficiency.  
· The previous month actual efficiency where the availability is 50% or greater.  The calculation must be updated monthly.  
[bookmark: _Toc351019836][bookmark: _Toc363483379][bookmark: _Toc131493494][bookmark: _Toc213772326]D.6.2	Performance Factors 
Note: The information in Section D.2.4 contains basic Performance Factor information relevant for all unit types.  The following additional information only pertains to hydro units.  
[bookmark: _Toc351019837][bookmark: _Toc363483380][bookmark: _Toc131493495][bookmark: _Toc213772327]D.6.3	Fuel Cost
To be consistent with other  units within this manual the term fuel cost is used to account for the energy necessary to pump from the lower reservoir to the upper reservoir.  
Note: The information in Section D.2.5 contains basic Fuel Cost information relevant for all unit types.  The following additional information only pertains to pumped hydro units.  
If, a Market Participant wishes to change its method of calculation of pumped storage TFRC, the Market Participant must notify the Market Monitor, pursuant to the Mitigated Offer Development Methodology Approval Process found in section D.1.5. 
Pumped Storage Fuel Cost – Pumped storage fuel cost must be calculated on a seven (7) day rolling basis by multiplying the Real-Time bus LMP (published by Market Operator) at the plant node by the actual power consumed when pumping.  The following equations govern pumping storage fuel cost:
 = 

[bookmark: _Toc351019838][bookmark: _Toc363483381][bookmark: _Toc131493496][bookmark: _Toc213772328]D.6.3.1	Total Energy Input Related Costs for Pumped Storage Hydro Plant Generation
Total energy input-related costs for all pumped storage hydro units is defined as follows:


[bookmark: _Toc363483382][bookmark: _Toc131493497][bookmark: _Toc213772329]D.6.4	Mitigated Start-Up Offer
Hydro Units do not have start-up costs.  
[bookmark: _Toc351019840][bookmark: _Toc363483383][bookmark: _Toc131493498][bookmark: _Toc213772330]D.6.5	Mitigated No-Load Offer
Hydro Units do not have no-load costs.  
[bookmark: _Toc351019841][bookmark: _Toc363483384][bookmark: _Toc131493499][bookmark: _Toc213772331]D.6.6	VOM Cost
Note: The information in Section D.2.6 contains basic VOM Cost information relevant for all unit types.  The following additional information only pertains to hydro units.  
The historical total dollars from the FERC accounts or their equivalent accounting for non-jurisdictional entities listed here should be used to calculate the VOM $ specified under Section 2.6.1.  The cost of labor, materials used, and expenses incurred in the maintenance of plant, includible in Account 332, Reservoirs, Dams, and Waterways.  (See operating expense instruction 2).  The cost of labor materials used, and expenses incurred in the maintenance of fish and wildlife, and recreation facilities, the book cost of which is includible in Account 332, Reservoirs, Dams, and Waterways, includable in Account 545, Maintenance of Miscellaneous Hydraulic Plant.  Maintenance of Electric Plant as derived from FERC Account 544.  Maintenance of Reservoirs as derived from FERC Account 543.
[bookmark: _Toc213772332]D.7	Seasonal Hydroelectric Offer Curve (SHOC)
Note the information in Section D.2.6 contains basic VOM cost information relevant for all unit types.  The following additional information only pertains to SHOC-eligible hydro. 
The Seasonal Hydroelectric Offer Curve (SHOC) consists of three (3) elements, which are evaluated and selected by the Market Participant, and provided to the Market Monitor, for all Operating Hours of every Operating Day for the duration of the Market Participants’ SHOC request. A Market Participants’ request for SHOC will be evaluated pursuant to the Mitigated Offer Development Methodology Approval Process in Section D.1.5.  The elements that are required for the SHOC Mitigated Offer Development Methodology request will include the identification of the gas hub used in calculating the gas floor in (a)(i) below, the identification of a default electric pricing hub and any additional electric pricing hub(s) sought, as well as the demonstration of any transmission required to deliver to the additional hub(s), further detailed in (c)(1)(i)-(v) below, and evidence of the storage horizon of the Resource and any required attestation required in (d) and (e), below.  
15. For each hour in an operating day, the Market Participant will calculate a value for the SHOC which will be the maximum of the following three (3) values:   
0. The Gas Floor is equal to the average heat rate for a typical natural gas turbine generator multiplied by the applicable natural gas price for the fuel region applicable to the location of the hydroelectric resource, multiplied by 1.1.  The average heat rate for a typical gas turbine generator is the  heat rate for a gas turbine in MMBtu/MWh in the most recent EIA table for Average Tested Heat Rates by Prime Mover and Energy Source, which can be found at https://www.eia.gov. 
0. The applicable natural gas price for the hydroelectric resource is taken from locations where prices are published at points of multiple pipeline interconnections, or hubs, and reflect the regional price of gas supply.  The Market Participant will provide the relevant natural gas hub price as a part of its Mitigated Offer Development Methodology  request.   If approved, the value used in the ongoing SHOC calculation must use the relevant price index information for a published gas hub only. This documentation will be reviewed along with the other components of the SHOC request.  Hub prices are not intended to be citygate delivery prices, but rather intended to capture liquid gas supply costs as reflected in a published price index.  A non-exhaustive list of relevant hubs is below (Sumas, Kern River, Opal, Cheyenne Hub, CIG Rockies, Malin, SoCal border (non-citygate). 
0. The Short-Term Component, which represents the opportunity cost of sales at a local default electric pricing hub, is equal to 1.4 times the maximum value of the three (3) prices below for the applicable electric pricing hub:
1. The most recent day-ahead on-peak price at the applicable electric pricing hub; 
1. The on-peak balance of month futures price for the current month at the applicable electric pricing hub; and
1. The on-peak monthly index futures price at the applicable electric pricing hub for one (1) month following the current month.
0. The Long-Term/Geographic Component will be calculated by the Market Participant and may be based on multiple electric pricing hubs in addition to the default electric pricing hub consistent with Attachment B of the Markets+ Tariff. The Market Participant will calculate the long-term/geographic component as 1.1 multiplied by the maximum of:
(1)	the most recent Day-Ahead on-peak price at the applicable electric pricing hub(s); 
(2) 	the on-peak balance of the month futures prices for the current month at the applicable electric pricing hub(s); and
(3) 	the on-peak monthly index futures price at the applicable electric pricing hub(s) for all future months up to the maximum storage horizon after the current month. 

15. Applicable Electric Pricing Hub(s): The default hub that is selected by the Market Participant and used in the Short-Term Component must (1) be within the Markets+ footprint, (2) represent the region in which the hydroelectric resource(s) is located, and (3) be indicative of where the Resource typically sells its output. Additional hubs may be used in the Long-Term/Geographic Component, provided the hub meets the liquidity requirements in Section D.7(f) and the Market Participant demonstrates transmission access to the requested hub as described Section D.7(c). 
15. In its request for the use of the SHOC, a Market Participant must submit to the Market Monitor:

(1) 	For each month and for each electric pricing hub requested that is not the default electric pricing hub, the Market Participant must (1) demonstrate that it holds firm transmission rights to enable delivery from the hydroelectric Resource’s default market region to the requested electric pricing hub or to a delivery point that is similarly priced location; or (2) provide documentation that supports a historical practice of acquiring monthly firm transmission rights to the requested electric pricing hub(s) or similarly priced location. Market Participants may demonstrate transmission rights to multiple locations and, based on the Market Monitor’s evaluation of such information, the Market Participant may include multiple electric pricing hubs, in addition to the default electric pricing hubs, in the long-term/geographic component of the SHOC for the affected resources. The Market Participant will attest through its submission that it reasonably expects it will be able to use the demonstrated transmission rights to deliver incremental sales from the hydroelectric resource because the rights are not fully committed and that there is an actual opportunity to use these rights. If the Market Participant includes multiple electric pricing hubs in the long-term/geographic component, the SHOC calculation will use the maximum of the electric price indices published for each electric pricing hub as determined for each Operating Day. On Operating Days for which there are no relevant published electric price indices at an electric pricing hub, the Market Participant will use the most recently published index price for the applicable electric pricing hub. 
2. For purposes of determining the MW quantity of firm transmission rights that create eligibility for SHOC, the MW quantity eligible for SHOC is the net MW quantity that can be delivered to the applicable pricing hub using the firm transmission rights. For Resources that the Market Participant demonstrates a quantity of firm transmission rights to a requested electric pricing hub or similarly priced location that is less than the hydro Resource’s capacity, the Market Participant will include the requested electric pricing hub up to the quantity of demonstrated transmission rights, and apply a proportional weighting of the Resource’s transmission rights to calculate a weighted average of those bilateral electric pricing hub prices when calculating the value of the long-term/geographic component of the SHOC.
2. In the absence of Market Monitor approved supporting transmission rights information when calculating the long-term/geographic component of the SHOC, the Market Participant will revert to the default bilateral electric hub price specified in Attachment B of the Markets+ Tariff.
2. If during the term of the annual period the Market Participant no longer has the firm annual transmission rights previously demonstrated, or can no longer continue a historical practice of acquiring monthly firm transmission rights, the Market Participant must inform the Market Monitor within five (5) Business Days of no longer holding such firm transmission rights.
2. The Market Monitor may audit the Market Participant and request additional information in support of the Market Participant’s assertions.
2. If the Market Monitor determines the Market Participant has submitted
substantively inaccurate information, the Market Monitor will take actions
to require the Market Participant to change which electric pricing hub it uses in the SHOC calculation.

15. Maximum Storage Horizon. As a part of its SHOC request, a Market Participant must provide data and calculations, reasonable for the hydroelectric industry, demonstrating the storage horizon, which may include more than one (1) reservoir; in the case of an aggregated set of Hydroelectric Resources with more than one (1) storage reservoir, the Market Participant may use the Resource with the longest storage duration, so long as such duration is supported by reasonable data and calculations supporting the hydro cycle detailed in Attachment B of the Markets+ Tariff. The maximum storage a participant may request is limited by the hydro cycle of the Resource, which is the typical length of time between which the Resource cycles from a maximum elevation to a new maximum elevation. 
15. These calculated storage durations will be supported by an Attestation, made by an authorized representative of the Market Participant with the authority to act on behalf of that Market Participant when entering into binding transactions.  The Market Monitor may request evidence of such authority or of the representations made in the Attestation regarding the Resource.    
15. The default electric pricing hubs are _TBD. Additional pricing hubs must be sufficiently liquid to avoid price distortion and reflect a true market value. This includes meeting at least one (1) of the following criteria averaged over the most recent year:
5. Average daily volume traded of at least 2,000 MWh
5. Average daily number of transactions of five (5) or more
5. Average daily number of counterparties of five (5) or more
15. A Market Participant may request the evaluation of a new or existing default electric pricing hub by making a request in writing to the Market Monitor.  The request must state why the requested hub is a more appropriate price point for use in the SHOC and must include evidence of sufficient price and transaction liquidity, meeting one (1) of the three (3) criteria mentioned above in section (f)(iii) above.  The market monitor will evaluate the hub request and, if approved, will submit a request to revise the Protocols with the modified default pricing hub list. 
15. Hydroelectric Resources with a maximum hydroelectric Resource storage horizon of thirty (30) days or less must not include the price for the first month after the current month in the calculation of the SHOC until such hydroelectric Resource’s maximum storage horizon extends into such month, as measured from the Operating Day.

15. Notwithstanding the maximum hydroelectric Resource storage horizon, any hydroelectric Resource for which the hydro operator reasonably expects no usable storage within the Operating Day, then its Seasonal Hydroelectric Offer Curve must be the greater of (a) the most recent Day-Ahead peak price at the applicable electric pricing hub, and (b) $0/MWh. For purposes of this section, no usable storage will be defined as conditions under which generating less than the maximum output at all available units for all intervals of the Operating Day would not conserve additional water in any of the reservoirs of the hydroelectric Resource for use in a future period.

[bookmark: _Toc213772333]D.7.1	Electric Pricing Hubs
A Market Participant must submit requests for the approval of an electric pricing hub to the Market Monitor.  Within fifteen (15) Calendar Days, the Market Monitor will communicate the approval, disapproval, or any deficiency regarding this request in writing to the Market Participant.  If the Market Monitor communicates to a Market Participant that a request for an electric pricing hub is not approved or is deficient, the Market Monitor will identify the reasons, and the Market Participant must re-submit as soon as practicable.  The requested electric pricing hub must be approved before it is used in a mitigated energy offer request.  The electric pricing hub is effective beginning on the Operating Day following Market Monitor approval.  

[bookmark: _Toc131493503][bookmark: _Toc363483400][bookmark: _Toc351019859][bookmark: _Ref340739709][bookmark: _Toc213772334]D.8	Demand Response Guidelines
A Dispatchable Demand Response Resource (DDRR) is a special type of Resource created to model demand reduction associated with controllable load and/or a behind-the-meter Resource that is dispatchable either on a 5-minute basis or an hourly basis;
[bookmark: _Toc351019860][bookmark: _Toc363483401][bookmark: _Toc131493504][bookmark: _Toc213772335]D.8.1	DDRR Cost for Behind-The-Meter Generation
Market Participants using behind the meter Resource as a DDRR should refer to the appropriate unit type defined in this manual to develop incremental cost.
[bookmark: _Toc351019861][bookmark: _Toc363483402][bookmark: _Toc131493505][bookmark: _Toc213772336]D.8.2	DDRR Cost for Demand Reduction
Demand Reduction is the actual reduction of load at the direction of the Market Operator through the commitment and dispatch of as associated DDRR. This could include the cycling of air conditioners or the shutdown of an industrial production process in order to reduce the load at a site. Incremental costs can include quantifiable opportunity costs associated with the reduction, net of related offsetting increases in usage. 
[bookmark: _Toc351019862][bookmark: _Toc363483403][bookmark: _Toc131493506][bookmark: _Toc213772337]D.8.3	DDRR Start-Up Cost
DDRR Start-Up cost is the cost to shut down or curtail a load for a given period, which does not vary with output, or the start cost of a behind the meter Resource. Start costs for DDRRs represented by behind-the-meter Resources are defined by unit type in this manual. Start-Up costs for DDRRs representing load curtailment are not specifically defined but will be evaluated on a case by case basis when submitted as part of a Market Participants fuel cost policy for reasonableness.
[bookmark: _Toc351019870][bookmark: _Toc363483411][bookmark: _Toc131493509][bookmark: _Toc213772338]D.9	Wind Guidelines
Wind Units- Generating unit in which wind spins the turbine Resource to produce electricity.  
[bookmark: _Toc351019871][bookmark: _Toc363483412][bookmark: _Toc131493510][bookmark: _Toc213772339]D.9.1	Fuel Cost
Wind Units may include applicable costs that vary by MWh output.  
[bookmark: _Toc351019872][bookmark: _Toc363483413][bookmark: _Toc131493511][bookmark: _Toc213772340]D.9.2	Mitigated Start-Up Offer
Wind Units do not have start costs.  
[bookmark: _Toc351019873][bookmark: _Toc363483414][bookmark: _Toc131493512][bookmark: _Toc213772341]D.9.3	Mitigated No-Load Offer
Wind Units do not have no-load costs.  
[bookmark: _Toc351019874][bookmark: _Toc363483415][bookmark: _Toc131493513][bookmark: _Toc213772342]D.9.4	VOM
Wind Units should reflect their short-run incremental VOM costs by using the most current data available.  This could include the previous actual short-run incremental cost where available.  For wind units, VOM dollars from the previous years should be divided by MWh generated in the same period. 

[bookmark: _Toc351019875][bookmark: _Toc363483416][bookmark: _Toc131493514][bookmark: _Toc213772343]D.10	Solar Guidelines
Solar photovoltaic - Generating unit in which light from the sun is converted into electricity through solar cells.  
Solar thermal – Generating unit in which heat from the sun is used to create steam that spins a turbine to generate electricity.
[bookmark: _Toc351019876][bookmark: _Toc363483417][bookmark: _Toc131493515][bookmark: _Toc213772344]D.10.1	Fuel Cost
Solar units may include applicable costs that vary by MWh output.  
[bookmark: _Toc351019877][bookmark: _Toc363483418][bookmark: _Toc131493516][bookmark: _Toc213772345]D.10.2	Mitigated Start-Up Offer
Solar units do not have start costs.  
[bookmark: _Toc351019878][bookmark: _Toc363483419][bookmark: _Toc131493517][bookmark: _Toc213772346]D.10.3	Mitigated No-Load Offer
Solar units do not have no-load costs.  
[bookmark: _Toc351019879][bookmark: _Toc363483420][bookmark: _Toc131493518][bookmark: _Toc213772347]D.10.4	VOM
Solar units should reflect their short-run incremental VOM costs by using the most current data available.  This could include the previous actual short-run incremental cost where available.  For solar units, VOM dollars from the previous years should be divided by MWh generated in the same period. 


[bookmark: _Toc131493519][bookmark: _Toc213772348]D.11	Electric Storage Resource Guidelines
This section contains information for the development of Energy cost offers for an Electric Storage Resource registered in Markets+ as an MSR.ESR.[footnoteRef:11] The mitigated Energy Offer Curve methodology may include, but must not exceed, (i) charging cost and (ii) opportunity cost, both adjusted for round-trip efficiency.  Charging cost is the cost at which the ESR charged, and opportunity cost is the average profit in the next hour forgone by charging or discharging in the current hour.  The sum of the charging cost and opportunity cost is the average LMP that is expected for the next Operating Hour.  The mitigated Energy Offer Curve for MSRs must have at least two (2) breakpoints, based upon how the resource is being offered to charge or discharge in the market.  More breakpoints may be added to the extent that other costs vary.  A Market Participant may submit for approval by the Market Monitor a modified mitigation methodology for an ESR that takes into account the ESR’s storage horizon and any cycling limitations.  Limitations on battery charge and discharge cycles, or battery throughput limitations, must be equipment limitations that are based on OEM specifications .  Equipment limitations must have supporting evidence submitted by the Asset Owner.    [11:  The term "ESR" refers to the physical asset, and "MSR" refers to the market registration type.] 

[bookmark: _Toc213772349]D.11.1	Round-Trip Efficiency
ESR Round-Trip Efficiency  is the ratio of (1) the energy the ESR is able to inject via discharge to (2) the energy withdrawn in order to store that charge.  The Market Participant should specify if design or actual efficiency is being used when submitting their Mitigated Offer Development Methodology.  When the expected average LMP for the next Operating Hour is less than $0/MWh, the Round-Trip Efficiency must be equal to ‘1’ in order to maintain a monotonically non-decreasing offer curve. 
[bookmark: _Toc131493521][bookmark: _Toc213772350]D.11.2	Performance Factor
Note: The information in Section D.2.4 contains basic Performance Factor information relevant for all unit types including ESRs. 
[bookmark: _Toc131493522][bookmark: _Toc213772351]D.11.3	Fuel Cost
The fuel cost for an ESR is the unweighted average LMP that is expected for the next Operating Hour adjusted for Round-Trip Efficiency.  This expected average LMP for the next Operating Hour is the average of the LMPs for the most recent forty-five (45) days comparing like Operating Hours.  
For example, in order to calculate the expected average LMP for hour beginning 13:00 for the current Operating Day for RTBM, perform the following calculations:  

1.  Sum all LMPs for the most recent forty-five (45) days for intervals beginning 13:00 to 13:55 inclusive.
2.  Divide the sum by the total number of intervals.
3.  Use this value to calculate the cost for hour beginning 12:00.

If the requisite pricing history is not available, the Market Participant must substitute other LMPs for the missing history until the requisite Markets+ LMPs are available as described herein.  The Market Participant must use Markets+ LMPs if they are available at the Settlement Location. If the Settlement Location lacks the requisite Markets+ LMP history, then LMPs from an electrically similar Settlement Location in Markets+ must be substituted.  The electrically similar Settlement Location is submitted for approval through the mitigated offer development methodology process described in Section D.1.5.  If the Settlement Location has no Markets+ LMP history, LMPs from a previous market must be substituted if the Market Monitor can verify the LMPs and approves of their use.  If the Settlement Location cannot use LMPs from a previous market, LMPs from an electric pricing hub must be used.  The pricing hub is submitted for approval through the Mitigated Offer Development Methodology Approval Process.  The Market Monitor will evaluate the hub or alternate Settlement Location to determine if it is reasonably representative of LMPs at that Resource’s Settlement Location.
RTBM LMPs must be used to calculate the expected Real-Time LMP, and Day-Ahead Market LMPs must be used to calculate the expected Day-Ahead Market LMP.  Because the last hour of the Day-Ahead Market depends on the unknown expected LMP in the next hour, the Market Participant must substitute the LMP of the first hour of the same Day-Ahead Market day for that unknown expected LMP.  For example, the LMP for hour beginning 00:00 should be the expected average LMP used for calculating the mitigated offer for hour beginning 23:00 in the Day-Ahead Market.

[bookmark: _Toc512925842][bookmark: _Toc131493523][bookmark: _Toc213772352]D.11.3.1	Total Energy Input-Related Costs for Electric Storage Resource Generation
Because Round-Trip Efficiency losses require an ESR to buy more energy than it can sell, the price at which the ESR discharges should be greater than the price at which the ESR charges.  Therefore, the marginal cost of discharging is greater than the marginal cost of charging.
The two calculations for an ESR’s total energy input-related costs are defined as follows:  
/MWh
/MWh

[bookmark: _Toc131493524][bookmark: _Toc213772353]D.11.4	Mitigated Start-Up Offer
[bookmark: _Toc381168512][bookmark: _Toc387395117][bookmark: _Toc395180773][bookmark: _Toc397066619][bookmark: _Toc402957552][bookmark: _Toc402958317][bookmark: _Toc403030466][bookmark: _Toc403031230][bookmark: _Toc403485632][bookmark: _Toc403486396][bookmark: _Toc411517304][bookmark: _Toc412128953][bookmark: _Toc412655680][bookmark: _Toc412706444][bookmark: _Toc412709376][bookmark: _Toc412713362][bookmark: _Toc415746698][bookmark: _Toc418588933][bookmark: _Toc418589707][bookmark: _Toc418590481][bookmark: _Toc419707955][bookmark: _Toc420922691][bookmark: _Toc420923453][bookmark: _Toc420924215][bookmark: _Toc420942780][bookmark: _Toc424545142][bookmark: _Toc424561319][bookmark: _Toc425864953][bookmark: _Toc425948726][bookmark: _Toc425949494][bookmark: _Toc426030767][bookmark: _Toc426031535][bookmark: _Toc431633515][bookmark: _Toc431634283][bookmark: _Toc431637544][bookmark: _Toc432157585][bookmark: _Toc432158353][bookmark: _Toc432164368][bookmark: _Toc432165179][bookmark: _Toc432169416][bookmark: _Toc432170229][bookmark: _Toc435432327][bookmark: _Toc443913259][bookmark: _Toc444091620]Note: The information in Section D.2.8 contains basic Mitigated Start-Up Offer information relevant for all unit types, including ESRs.  
[bookmark: _Toc131493525][bookmark: _Toc213772354]D.11.5	Mitigated No-Load Offer
Note: The information in Section D.2.9 contains basic No-Load information relevant for all unit types, including ESRs. 
[bookmark: _Toc131493526][bookmark: _Toc213772355]D.11.6	VOM Cost
Note: The information in Section D.2.6 contains basic VOM Cost information relevant for all unit types, including ESRs.  
  

[bookmark: _Toc213772356]D.12	Greenhouse Gas Program 
The Markets+ GHG program detailed in Attachment K of the Markets+ Tariff addresses GHG Pricing Programs and GHG Reduction Programs.  
Market Participants that indicate Energy is eligible to be offered by a Specified Source Resource must meet the requirements set forth in Attachment K of the Markets+ Tariff. 

[bookmark: _Toc213772357]D.12.1	GHG Adders
A Specified GHG Adder is a Resource Offer component submitted by a Market Participant that is composed of monotonically non-decreasing MW quantity and price pairs, which must both be set to zero (0) or a positive number. The Specified GHG Adder is cost-based and is calculated using an emissions factor and an allowance price.
A Specified GHG Adder may only reflect the cost of compliance with producing Energy deemed to serve a GHG Pricing Zone. 
[bookmark: _Toc213772358]D.12.2	Internal and External Resources 
For Internal GHG Resources, the Specified GHG Adder may consist of up to ten (10) monotonically non-decreasing Price-MW pairs associated with the MW values of the resource’s offer curves. This represents the incremental costs of emissions at a given MW point on the offer curve. 

For Specified Source Resources, the Specified GHG Adder must reflect the manner in which compliance costs are assessed by the applicable pricing program. Resources with a single per-MWh emissions factor, for example, must use a flat curve consisting of this single factor multiplied by an allowance price across all MW points.

[bookmark: _Toc213772359]D.12.2.1	Internal GHG Resource Mitigated Start-Up Offer 
Internal GHG Resources with Specified GHG Adders that reflect incremental emissions not including costs related to Start-Up may include in their Mitigated Start-Up Offer a component reflecting the costs of compliance under the GHG Pricing Program associated with the emissions caused by Resource Start-Up. 

[bookmark: _Toc213772360]D.12.2.2	Internal GHG Resource Mitigated No-Load Offer 
Internal GHG Resources with Specified GHG Adders that reflect incremental emissions not including costs related to No-Load operation may include in their Mitigated No-Load Offer a component reflecting the costs of compliance under the GHG Pricing Program associated with the emissions caused by non-incremental unit output. 

[bookmark: _Toc213772361]D.12.3	Prohibition on Double-Counting 
Resources utilizing Specified GHG Adders may not reflect the costs of compliance with the applicable GHG Pricing Program under other provisions in this Appendix D, including in their other mitigated offers or as a component of fuel cost under D.2.5.5.  

[bookmark: _Toc213772362]D.12.4	Emissions Factor
Emissions factors must represent the rate of greenhouse gas emissions per MWh assessed to a Resource by the applicable GHG Pricing Program for the purposes of determining the corresponding amount of allowances required under the GHG Pricing Program. 
[bookmark: _Toc213772363]D.12.5	Allowance Price
An allowance price represents the cost per unit of emissions for instruments which can be retired to fulfill the requirements of the applicable GHG Pricing Program. Market Participants may elect to use the most recent auction clearing price for the applicable GHG Pricing Program as their allowance price, or may use a suitable spot price index for allowances. Market Participants may also elect to submit an alternative method of calculating costs to the Market Monitor as part of the Mitigated Offer Development Methodology Approval Process. 

[bookmark: _Toc213772364]D.13		Resource Aggregation Guidelines
This section contains information pertaining to Resource Aggregation Cost development.  A Resource Aggregation is registered consistent with the Markets+ Tariff, and whose characteristics include individual dispatchable assets with the same fuel type under common control of a Market Participant.  A Resource Aggregation submits Resource Aggregation Incremental Distribution Factors in its Offer parameters to describe the portion of the dispatch target that will be maintained by each aggregated asset throughout the entire commitment period.  The costs below are calculated for each asset in the aggregation according to the methodology for the applicable fuel type and are aggregated as described D.12.7 below.

To use this methodology, the Market Participant must submit, in its Mitigated Offer Development Methodology, the number of assets in the aggregation and the costs for each asset.
0. [bookmark: _Toc212633836][bookmark: _Toc212634517][bookmark: _Toc213746902][bookmark: _Toc213772365]
[bookmark: _Toc213772366]D.13.1	Heat Rate 
Note: The information in Section D.2.1 contains basic Heat Rate information relevant for all unit types.  The following additional information pertains only to Resource Aggregations.
The heat rate for each asset is calculated according to the methodology for the applicable fuel type.
[bookmark: _Toc213772367]D.13.1.1	Performance Factors 
Note: The information in Section D.2.4 contains basic Performance Factor information relevant for all unit types.  The following additional information pertains only to Resource Aggregations.  
The performance factor for each asset is calculated according to the methodology for the applicable fuel type.
[bookmark: _Toc213772368]D.13.2	Fuel Cost 
Note: The information in Section D.2.5 contains basic Fuel Cost information relevant for all unit types.  The following additional information pertains only to Resource Aggregations.  
The fuel cost for each asset is calculated according to the methodology for the applicable fuel type.
[bookmark: _Toc213772369]D.13.3	Mitigated Start-Up Offer
Note: The information in Section D.2.8 contains basic Mitigated Start-Up Offer information relevant for all unit types.  The following additional information pertains only to Resource Aggregations.  
[bookmark: _Hlk179812671]The start-up cost for each asset is calculated according to the methodology for the applicable fuel type.  
[bookmark: _Toc213772370]D.13.4	Mitigated Transition State Offer
If applicable, the transition state cost for each asset is calculated according to the methodology for the applicable fuel type. 
[bookmark: _Toc213772371]D.13.5	Mitigated No-Load Offer
Note: The information in Section D.2.9 contains basic No-Load information relevant for all unit types.  The following additional information pertains only to Resource Aggregations.
The no-load cost for each asset is calculated according to the methodology for the applicable fuel type.  

[bookmark: _Toc213772372]D.13.6	VOM Cost 
Note: The information in Section D2.6 contains basic VOM Cost information relevant for all unit types.  The following additional information only pertains to Resource Aggregations.  
The VOM cost for each asset is calculated according to the methodology for the applicable fuel type.   

[bookmark: _Toc213772373]D.13.7	Aggregation of Costs
[bookmark: _Toc213772374]D.13.7.1	Aggregation of Mitigated Energy Offer Curves
This section applies to Resource Aggregations that are not using the SHOC methodology. Resource aggregations using the SHOC methodology will follow D.7. Because a Resource aggregation is dispatched according to single energy offer curve, the prices and quantities that make up the mitigated energy offer curve must represent the marginal costs of each asset for each asset’s portion of the dispatch.  The aggregated marginal cost for an aggregated quantity is the weighted sum[footnoteRef:12] of the marginal costs of the individual assets in the aggregation to produce their portion of the aggregated quantity, weighted by Resource Aggregation Incremental Distribution Factors.   [12:  This calculation is the weighted average .  When the sum of the Resource Aggregation Incremental Distribution Factors equals 1, this calculation is a weighted sum.] 

An asset’s marginal cost to produce its portion of the aggregated quantity is determined by the quantity that each asset must produce to achieve the aggregated quantity.  The quantity that each asset must produce is determined by the Resource Aggregation Incremental Distribution Factors.    
Given Resource Aggregation Incremental Distribution Factors for n assets, DFn, the aggregated price, as a function of the aggregated quantity, P(Qagg), is calculated as
,
where the price for an asset’s portion of the aggregated quantity, Pn(Qagg*DFn) is determined by an Asset Cost Curve for each asset.  An Asset Cost Curve is developed by using an approved Mitigated Offer Development Methodology to determine the marginal cost per quantity of each asset in the aggregation.  An Asset Cost Curve will look like a mitigated Energy Offer Curve but will be for an asset in an aggregation and will not be submitted itself but used to calculate the aggregated mitigated Energy Offer Curve.
To determine the mitigated energy offer curve for the aggregation:
1. Calculate an Asset Cost Curve for each asset according to an approved methodology for the resource type.  
1. For each aggregated quantity, determine a price for each asset.
1. The price for an asset is the price to produce that asset’s portion of the aggregated quantity, or the P value corresponding to the Q value on that asset’s Asset Cost Curve, .  
0. That asset’s portion of the aggregated quantity is calculated as the product of the aggregated quantity and that asset’s Resource Aggregation Incremental Distribution Factor, or
.
1. Calculate the aggregated prices for each aggregated quantity as a weighted sum of  the prices for each asset’s portion of that quantity.
Example:  
A Resource Aggregation consists of two assets, A and B, with Asset Cost Curves determined by existing methodologies as shown below.  Asset A has a Resource Aggregation Incremental Distribution Factor of 30% and Asset B has a Resource Aggregation Incremental Distribution Factor of 70%, meaning that Asset A will contribute 30% of all the energy produced and Asset B will contribute 70% of all the energy produced.
Following step 1, an Asset Cost Curve, shown below, is determined for Asset A and Asset B according to a methodology.  
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For the Resource Aggregation’s first 100 MW, following step 2, Asset A can produce 30 MW (100 MW * 0.3) at a cost of $20/MWh while Asset B can produce 70 MW (100 MW * 0.7) at a cost of $10/MWh.  Following step 3, the aggregated price for these quantities is $13/MWh as calculated by the weighted sum of Asset A’s and B’s cost as shown below.


For the Resource Aggregation’s second 100 MW, following step 2, Asset A can produce an additional 30 MW at $40/MWh while Asset B can produce an additional 70 MW at $20/MWh.  Following step 3, the aggregated price for these quantities is $26/MWh as calculated by the weighted sum of Asset A’s and B’s cost as shown below.

For the Resource Aggregation’s third 100 MW, following step 2, Asset A can produce an additional 30 MW at $40/MWh while Asset B can produce an additional 70 MW at $30/MWh.  Following step 3, the aggregated price for these quantities is $33/MWh as calculated by the weighted sum of Asset A’s and B’s cost as shown below.

Aggregating these segments results in the aggregated mitigated Energy Offer Curve shown below.
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[bookmark: _Toc213772375]D.13.7.2	Aggregation of Start-Up Costs
[bookmark: _Hlk179814947]The aggregated start-up cost is the sum of start-up costs for each asset in the aggregation that is incurred simultaneously for the entire commitment period.
[bookmark: _Toc213772376]D.13.7.3	Aggregation of No-Load Costs
The aggregated no-load cost is the sum of no-load costs for each asset in the aggregation that is incurred simultaneously for the entire commitment period.
[bookmark: _Toc213772377]D.13.7.4	Aggregation of Transition State Costs
The aggregated transition cost, if applicable, is the sum of transition costs for each asset in the aggregation that is incurred simultaneously for the entire commitment period.

[bookmark: _Toc213772378]D.14	Energy Market Opportunity Cost Guidelines
[bookmark: _Toc131493532][bookmark: _Toc213772379]D.14.1	Basis for Opportunity Cost to be Included in Mitigated Offers
Opportunity Cost may be a component of mitigated offers under certain circumstances.  The reasons for application of Opportunity Costs are contained in this section.
[bookmark: _Toc131493533][bookmark: _Toc213772380]D.14.1.1	Environmental Run-hour Restriction
Opportunity costs may be associated with an externally imposed environmental run-hour restriction on a generation unit.  Examples would include a limit on emissions for the unit imposed by a regulatory agency or legislation, a direct run hour restriction in the operating permit, or a heat input limitation defined by a regulatory decision or operating permit.  Environmental run-hour restrictions must have suitable supporting documentation. 
[bookmark: _Toc131493534][bookmark: _Toc213772381]D.14.1.2	Physical Equipment Limitations
Physical equipment limitations that cause the unit to experience a restriction in the number of starts or run hours may be eligible for opportunity cost.  Physical equipment limitations must have supporting evidence submitted by the Market Participant. Documentation such as an OEM recommendation or bulletin and/or insurance carrier restrictions may meet this criterion. 
[bookmark: _Toc131493535][bookmark: _Toc213772382]D.14.1.3	Non-Regulatory Opportunity Cost: Fuel Limitations
Fuel Limitations may be eligible for Non-Regulatory Opportunity Costs for a fuel supply limitation or transportation limitation, for up to one (1) year, resulting from (a) an event of force majeure, or (b) other circumstances verified by the Market Monitor.
1. Force Majeure is defined as: Any cause beyond the control of the affected Interconnection Party or Construction Party, including but not restricted to, acts of God, flood, drought, earthquake, storm, fire, lightning, epidemic, war, riot, civil disturbance or disobedience, labor dispute, labor or material shortage, sabotage, acts of public enemy, explosions, orders, regulations or restrictions imposed by governmental, military, or lawfully established civilian authorities, which, in any of the foregoing cases, by exercise of due diligence such party could not reasonably have been expected to avoid, and which, by the exercise of due diligence, it has been unable to overcome.  Force Majeure does not include (i) a failure of performance that is due to an affected party’s own negligence or intentional wrongdoing; (ii) any removable or remediable causes (other than settlement of a strike or labor dispute) which an affected party fails to remove or remedy within a reasonable time; or (iii) economic hardship of an affected party.
1. Fuel Limitations resulting from other circumstances may include, but are not limited to, abnormal fuel supply or transportation limitations.  These other circumstances need not be unforeseeable.  They may include unusual market conditions and provisions considered in but not rising to the level of force majeure.  Market Participants must provide evidence to the Market Monitor supporting a request for application of this alternative.  The Market Monitor will determine whether this provision applies case-by-case and such determination will be made in a non-unduly discriminatory manner. The Market Monitor may periodically review the continuing applicability of its determination, in light of the purpose for this provision, which is to aid in the conservation of scarce fuel resources and may revoke its application if that goal is not being achieved. 
[bookmark: _Toc131493536][bookmark: _Toc213772383]D.14.2	Calculation Method
Market Participants may opt to follow the method proposed here, or they may develop alternative methods specific to their Resources and submit those methods to the Market Monitor for approval.  Requests for inclusion of opportunity costs in offers using other methods not defined in the Mitigated Offer Development Guidelines should be initially submitted to the Market Monitor for evaluation under the Mitigated Offer Development Methodology Approval Process.  
Opportunity costs are a distinct component of the mitigated offer.   However, this value may not exceed the computed value.
[bookmark: _Toc131493537][bookmark: _Toc213772384]D.14.1	Overview of the Opportunity Cost Calculation
When added to the marginal cost of production in the Energy Offer Curve, the opportunity cost raises the offer to a level where the market dispatches the Resource up to, but not in excess of the run-time restriction.   This is accomplished by
1. Forecasting LMPs and production costs for the Resource,
1. Determining the market value of each potential run hour, revenue minus costs,
1. Ranking potential run hours (or blocks of run hours) during the restricted time frame by market value,
1. Identifying the opportunity cost adder as the market value of the lowest ranked hour (or block of hours),
1. Adding the opportunity cost adder to the Mitigated Energy Offer Curve.

Opportunity cost calculations are based on daily, monthly, or annual run-time restrictions as applicable to the Resource.  The run-time restriction parameters and supporting documentation must be submitted to the Market Monitor pursuant to the Mitigated Offer Development Methodology Approval Process (Section D1.5).
[bookmark: _Toc131493538][bookmark: _Toc213772385]D.14.2	Daily Opportunity Cost Calculation
[bookmark: _Toc378773965][bookmark: _Toc378774787][bookmark: _Toc378844313][bookmark: _Toc378945327][bookmark: _Toc379281319][bookmark: _Toc379282141][bookmark: _Toc379282963][bookmark: _Toc379443396][bookmark: _Toc379444158][bookmark: _Toc381001127][bookmark: _Toc381090463][bookmark: _Toc383441095][bookmark: _Toc383686101][bookmark: _Toc383686877][bookmark: _Toc384134841][bookmark: _Toc387734917][bookmark: _Toc389638240][bookmark: _Toc397008637][bookmark: _Toc397009413][bookmark: _Toc397067453][bookmark: _Toc403476940][bookmark: _Toc403479564][bookmark: _Toc403480868][bookmark: _Toc403483893][bookmark: _Toc403484876][bookmark: _Toc408500565][bookmark: _Toc408557504][bookmark: _Toc411519950][bookmark: _Toc412190308][bookmark: _Toc412816092][bookmark: _Toc415747711][bookmark: _Toc418586367][bookmark: _Toc418591318][bookmark: _Toc418592097][bookmark: _Toc418592876][bookmark: _Toc418596584][bookmark: _Toc418597363][bookmark: _Toc419705310][bookmark: _Toc420932914][bookmark: _Toc420933681][bookmark: _Toc420934448][bookmark: _Toc420942016][bookmark: _Toc424543286][bookmark: _Toc424547763][bookmark: _Toc424562250][bookmark: _Toc425837221][bookmark: _Toc425838003][bookmark: _Toc425838783][bookmark: _Toc425839563][bookmark: _Toc425840344][bookmark: _Toc425841123][bookmark: _Toc425841902][bookmark: _Toc425864760][bookmark: _Toc425865538][bookmark: _Toc425942748][bookmark: _Toc425943662][bookmark: _Toc430847843][bookmark: _Toc431501331][bookmark: _Toc431619507][bookmark: _Toc431620279][bookmark: _Toc432156874][bookmark: _Toc432166092][bookmark: _Toc432166947][bookmark: _Toc432167805][bookmark: _Toc432168621][bookmark: _Toc435192131][bookmark: _Toc437590728][bookmark: _Toc443913477][bookmark: _Toc444090877][bookmark: _Toc381001128][bookmark: _Toc381090464][bookmark: _Toc383441096][bookmark: _Toc383686102][bookmark: _Toc383686878][bookmark: _Toc384134842][bookmark: _Toc387734918][bookmark: _Toc389638241][bookmark: _Toc397008638][bookmark: _Toc397009414][bookmark: _Toc397067454][bookmark: _Toc403476941][bookmark: _Toc403479565][bookmark: _Toc403480869][bookmark: _Toc403483894][bookmark: _Toc403484877][bookmark: _Toc408500566][bookmark: _Toc408557505][bookmark: _Toc411519951][bookmark: _Toc412190309][bookmark: _Toc412816093][bookmark: _Toc415747712][bookmark: _Toc418586368][bookmark: _Toc418591319][bookmark: _Toc418592098][bookmark: _Toc418592877][bookmark: _Toc418596585][bookmark: _Toc418597364][bookmark: _Toc419705311][bookmark: _Toc420932915][bookmark: _Toc420933682][bookmark: _Toc420934449][bookmark: _Toc420942017][bookmark: _Toc424543287][bookmark: _Toc424547764][bookmark: _Toc424562251][bookmark: _Toc425837222][bookmark: _Toc425838004][bookmark: _Toc425838784][bookmark: _Toc425839564][bookmark: _Toc425840345][bookmark: _Toc425841124][bookmark: _Toc425841903][bookmark: _Toc425864761][bookmark: _Toc425865539][bookmark: _Toc425942749][bookmark: _Toc425943663][bookmark: _Toc430847844][bookmark: _Toc431501332][bookmark: _Toc431619508][bookmark: _Toc431620280][bookmark: _Toc432156875][bookmark: _Toc432166093][bookmark: _Toc432166948][bookmark: _Toc432167806][bookmark: _Toc432168622][bookmark: _Toc435192132][bookmark: _Toc437590729][bookmark: _Toc443913478][bookmark: _Toc444090878][bookmark: _Toc381001129][bookmark: _Toc381090465][bookmark: _Toc383441097][bookmark: _Toc383686103][bookmark: _Toc383686879][bookmark: _Toc384134843][bookmark: _Toc387734919][bookmark: _Toc389638242][bookmark: _Toc397008639][bookmark: _Toc397009415][bookmark: _Toc397067455][bookmark: _Toc403476942][bookmark: _Toc403479566][bookmark: _Toc403480870][bookmark: _Toc403483895][bookmark: _Toc403484878][bookmark: _Toc408500567][bookmark: _Toc408557506][bookmark: _Toc411519952][bookmark: _Toc412190310][bookmark: _Toc412816094][bookmark: _Toc415747713][bookmark: _Toc418586369][bookmark: _Toc418591320][bookmark: _Toc418592099][bookmark: _Toc418592878][bookmark: _Toc418596586][bookmark: _Toc418597365][bookmark: _Toc419705312][bookmark: _Toc420932916][bookmark: _Toc420933683][bookmark: _Toc420934450][bookmark: _Toc420942018][bookmark: _Toc424543288][bookmark: _Toc424547765][bookmark: _Toc424562252][bookmark: _Toc425837223][bookmark: _Toc425838005][bookmark: _Toc425838785][bookmark: _Toc425839565][bookmark: _Toc425840346][bookmark: _Toc425841125][bookmark: _Toc425841904][bookmark: _Toc425864762][bookmark: _Toc425865540][bookmark: _Toc425942750][bookmark: _Toc425943664][bookmark: _Toc430847845][bookmark: _Toc431501333][bookmark: _Toc431619509][bookmark: _Toc431620281][bookmark: _Toc432156876][bookmark: _Toc432166094][bookmark: _Toc432166949][bookmark: _Toc432167807][bookmark: _Toc432168623][bookmark: _Toc435192133][bookmark: _Toc437590730][bookmark: _Toc443913479][bookmark: _Toc444090879][bookmark: _Toc381001139][bookmark: _Toc381090475][bookmark: _Toc383441107][bookmark: _Toc383686113][bookmark: _Toc383686889][bookmark: _Toc384134853][bookmark: _Toc387734929][bookmark: _Toc389638252][bookmark: _Toc397008649][bookmark: _Toc397009425][bookmark: _Toc397067465][bookmark: _Toc403476952][bookmark: _Toc403479576][bookmark: _Toc403480880][bookmark: _Toc403483905][bookmark: _Toc403484888][bookmark: _Toc408500577][bookmark: _Toc408557516][bookmark: _Toc411519962][bookmark: _Toc412190320][bookmark: _Toc412816104][bookmark: _Toc415747723][bookmark: _Toc418586379][bookmark: _Toc418591330][bookmark: _Toc418592109][bookmark: _Toc418592888][bookmark: _Toc418596596][bookmark: _Toc418597375][bookmark: _Toc419705322][bookmark: _Toc420932926][bookmark: _Toc420933693][bookmark: _Toc420934460][bookmark: _Toc420942028][bookmark: _Toc424543298][bookmark: _Toc424547775][bookmark: _Toc424562262][bookmark: _Toc425837233][bookmark: _Toc425838015][bookmark: _Toc425838795][bookmark: _Toc425839575][bookmark: _Toc425840356][bookmark: _Toc425841135][bookmark: _Toc425841914][bookmark: _Toc425864772][bookmark: _Toc425865550][bookmark: _Toc425942760][bookmark: _Toc425943674][bookmark: _Toc430847855][bookmark: _Toc431501343][bookmark: _Toc431619519][bookmark: _Toc431620291][bookmark: _Toc432156886][bookmark: _Toc432166104][bookmark: _Toc432166959][bookmark: _Toc432167817][bookmark: _Toc432168633][bookmark: _Toc435192143][bookmark: _Toc437590740][bookmark: _Toc443913489][bookmark: _Toc444090889]The daily opportunity cost calculation is used for Resources with a daily run-time restriction and a minimum run time that does not exceed one hour.  This would include pumped storage hydro Resources with externally imposed environmental restrictions on daily water levels.  The daily calculation would typically be performed on operating day minus two (OD – 2) for the Day-Ahead Market to run on OD – 1 for the operating day.
[bookmark: _Toc131493539][bookmark: _Toc213772386]D.14.2.1	Step 1: Forecast Hourly Resource LMPs
[bookmark: _Toc131493540][bookmark: _Toc213772387]D.142.2	Step 2: Calculate the price-cost margin for each hour of the day
[bookmark: _Toc131493541][bookmark: _Toc213772388]D.14.2.3	Step 3: Determine the Opportunity Cost Component
[bookmark: _Toc213746926][bookmark: _Toc342907411][bookmark: _Ref370826941][bookmark: _Toc131493542][bookmark: _Toc213772389]D.14.3	Long Term Opportunity Cost Calculation
[bookmark: _Toc378773981][bookmark: _Toc378774803][bookmark: _Toc378844329][bookmark: _Toc378945343][bookmark: _Toc379281335][bookmark: _Toc379282157][bookmark: _Toc379282979][bookmark: _Toc379443412][bookmark: _Toc379444174][bookmark: _Toc381001144][bookmark: _Toc381090480][bookmark: _Toc383441112][bookmark: _Toc383686118][bookmark: _Toc383686894][bookmark: _Toc384134858][bookmark: _Toc387734934][bookmark: _Toc389638257][bookmark: _Toc397008654][bookmark: _Toc397009430][bookmark: _Toc397067470][bookmark: _Toc403476957][bookmark: _Toc403479581][bookmark: _Toc403480885][bookmark: _Toc403483910][bookmark: _Toc403484893][bookmark: _Toc408500582][bookmark: _Toc408557521][bookmark: _Toc411519967][bookmark: _Toc412190325][bookmark: _Toc412816109][bookmark: _Toc415747728][bookmark: _Toc418586384][bookmark: _Toc418591335][bookmark: _Toc418592114][bookmark: _Toc418592893][bookmark: _Toc418596601][bookmark: _Toc418597380][bookmark: _Toc419705327][bookmark: _Toc420932931][bookmark: _Toc420933698][bookmark: _Toc420934465][bookmark: _Toc420942033][bookmark: _Toc424543303][bookmark: _Toc424547780][bookmark: _Toc424562267][bookmark: _Toc425837238][bookmark: _Toc425838020][bookmark: _Toc425838800][bookmark: _Toc425839580][bookmark: _Toc425840361][bookmark: _Toc425841140][bookmark: _Toc425841919][bookmark: _Toc425864777][bookmark: _Toc425865555][bookmark: _Toc425942765][bookmark: _Toc425943679][bookmark: _Toc430847860][bookmark: _Toc431501348][bookmark: _Toc431619524][bookmark: _Toc431620296][bookmark: _Toc432156891][bookmark: _Toc432166109][bookmark: _Toc432166964][bookmark: _Toc432167822][bookmark: _Toc432168638][bookmark: _Toc435192148][bookmark: _Toc437590745][bookmark: _Toc443913494][bookmark: _Toc444090894][bookmark: _Toc131493543][bookmark: _Toc213772390]D.14.3.1	Step 1: Forecast Markets+ System Monthly On-Peak/Off-Peak Average LMPs

[bookmark: _Toc131493544][bookmark: _Toc213772391]D.14.3.2	Step 2: Derive Historical Monthly LMP Basis Differential between the Resource Settlement Location and the M+ Real-Time Marginal Energy Component of LMP

[bookmark: _Toc338689503][bookmark: _Toc131493545][bookmark: _Toc213772392]D.14.3.3	Step 3: Derive hourly volatility scalars to incorporate hourly volatility into the LMP forecast
[bookmark: _Toc342907417][bookmark: _Toc131493546][bookmark: _Toc213772393]D.14.3.4	Step 4: Create three sets of hourly forecasted Resource Settlement Location values
[bookmark: _Toc342907418][bookmark: _Toc131493547][bookmark: _Toc213772394]D.14.3.5	Step 5: Create a daily fuel volatility scalar
[bookmark: _Toc342907419][bookmark: _Toc131493548][bookmark: _Toc213772395]D.14.3.6	Step 6: Create three daily delivered fuel forecasts
[bookmark: _Toc342907420][bookmark: _Toc131493549][bookmark: _Toc213772396]D.14.3.7	Step 7: Create Resource(s) cost for each of the three forecasts

[bookmark: _Toc342907421][bookmark: _Toc131493550][bookmark: _Toc213772397]D.14.3.8	Step 8: Calculate the margin for every hour in the three hourly forecasts
[bookmark: _Toc342907422][bookmark: _Toc131493551][bookmark: _Toc213772398]D.14.3.9	Step 9: Determine the opportunity cost component

[bookmark: _Toc131493552][bookmark: _Toc213772399]D.14.4	Short Term Opportunity Cost Calculation
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[bookmark: _Toc131493554][bookmark: _Toc213772401]D.14.4.2	Step 2: Derive Historical Monthly LMP Basis Differential between the Resource Settlement Location and the M+ Real-Time Marginal Energy Component of LMP
[bookmark: _Toc342907425][bookmark: _Toc131493555][bookmark: _Toc213772402]D.14.4.3	Step 3: Derive hourly volatility scalars to incorporate hourly volatility into the LMP forecast
[bookmark: _Toc342907426][bookmark: _Toc131493556][bookmark: _Toc213772403]D.14.4.4	Step 4: Create three sets of hourly forecasted Resource LMPs
[bookmark: _Toc213772404]D.14.4.5	Step 5: Fuel Price
[bookmark: _Toc342907428][bookmark: _Toc131493558][bookmark: _Toc213772405]D.14.4.6	Step 6: Create generating unit’s cost for each of the three forecasts
[bookmark: _Toc342907429][bookmark: _Toc131493559][bookmark: _Toc213772406]D.14.4.7	Step 7: Calculate the margin for every hour in the three hourly forecasts
[bookmark: _Toc342907430][bookmark: _Toc131493560][bookmark: _Toc213772407]D.14.4.8	Step 8: Determine the opportunity cost
[bookmark: _Toc131493561][bookmark: _Toc213772408]D15	No-Load Calculation Examples
The information included in this section provides guidance for calculating no-load costs for various types of generating units.
[bookmark: _Toc131493562][bookmark: _Toc213772409]D.15.1	No-Load Fuel
All Market Participants must use no-load fuel to develop no-load costs for their units.  Since generating units cannot normally be run stable at zero (0) net output, the no-load fuel may be determined by: 
· Collecting heat input values as a function of output and performing a regression analysis, 
· Using heat input values as provided by Original Equipment Manufacturer and performing a regression analysis, 
· Using the initial design heat input curve for an immature unit and performing a regression analysis
· Determining the measured value of fuel consumed at zero (0) net output from test data (moment of generator output breaker closure).
[bookmark: _Toc342907452][bookmark: _Toc131493563][bookmark: _Toc213772410]D.15.1.1	Typical Steam Unit Example 
An example of collecting heat input values as a function of output and performing a regression analysis on the data to obtain the no-load fuel for a typical fossil steam unit is shown below:
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Each diamond in the graph above indicates one (1) hourly heat input data point calculated from plant instrumentation during operations. A regression analysis was performed on the data collected to obtain the unit’s Heat Input curve as a function of Output with oil as a fuel:



Then the no-load fuel at zero (0) output is



The initial estimate of a unit’s no-load cost ($/Hr) is:
	
Performance Factor = 1.02

Total Fuel related Cost (TFRC) = $14.00 MMBtu



The unit’s Cost Curve must be developed to determine if adjustments are needed for the unit’s no-load cost.  The Heat Input Curve Equation is used to determine the units heat input at various outputs. Total Operating Cost is calculated by:

VOM = $0.15/MMBtu


	Output (MW)
	Heat Input (MMBtu/hr)
	Total Operating Cost ($/hr)

	50
	795.12
	11,476

	160
	1897.08
	27,381

	310
	3460.75
	49,949

	410
	4542.29
	65,559

	525
	5824.73
	84,068

	550
	6109.00
	88,171



The unit’s incremental cost ($/MWh) at various outputs can be determined arithmetically by the following equation:



	Output (MW)
	Incremental Cost ($/MWh)

	50
	141.91

	160
	144.59

	310
	150.46

	410
	156.10

	525
	160.95

	550
	164.11



When calculating the first increment, MW1 is zero and the Total Operating Cost MW1 is the no-load cost. Since the Incremental Costs are monotonically increasing, no adjustment to the no-load cost is required. 

The unit’s Incremental Cost ($/MWh) at various outputs can also be determined by using the derivative of the Heat Input Curve:




	Output (MW)
	Incremental Cost ($/MWh)

	50
	142.10

	160
	147.07

	310
	153.84

	410
	158.36

	525
	163.55

	550
	164.68



The no-load cost is calculated by subtracting the incremental cost (unit’s economic minimum cost-offer value multiplied by MW value) at the unit’s economic minimum point from the total cost (from the heat input at economic minimum value) at the unit’s economic minimum point.



Differences in the calculated no-load between the two (2) methods are due to the differences in using a block average cost offer method versus a sloped derivative cost offer. When using the derivative method, the Market Participant must use the slope option when entering the Mitigated Energy Offer Curve into the Market User Interface (MUI).

[bookmark: _Toc342907453][bookmark: _Toc131493564][bookmark: _Toc213772411]D.15.1.2	Typical Combustion Turbine Example 
An example of using the design heat input curve and performing a regression analysis to obtain the no-load fuel for a simple cycle combustion turbine with peak firing is shown below:

[image: ]

Each diamond in the graph above is a design heat input data point obtained from the original equipment manufacturer or calculated by heat balance. A regression analysis was performed on the design data to obtain the unit’s Heat Input curve as a function of Output with natural gas as a fuel:



Then the No-Load Fuel at zero output is



The initial estimate of a unit’s No-Load Cost ($/hour) is:

Performance Factor = 1.02

Total Fuel related Cost (TFRC) = $4.00 MMBtu



The unit’s Cost Curve must be developed to determine if adjustments are needed for the unit’s No-Load Cost.  The Heat Input Curve Equation is used to determine the units heat input at various outputs. Total Operating Cost is calculated by:

Maintenance Factor = 1.0 for Minimum & Base   (=4.0 for Peak)

VOM = $75.00/ESH




	Output (MW)
	Heat Input (MMBtu/hour)
	Total Operating Cost ($/hour)

	70
	879.02
	3,662

	90
	1054.57
	4,378

	100
	1157.28
	5,022



The unit’s Incremental Cost ($/MWh) at various outputs can be determined arithmetically by the following equation:




	Output (MW)
	Incremental Cost ($/MWh)

	70
	18.61

	90
	35.82

	100
	64.42



When calculating the first increment, MW1 is zero and the Total Operating Cost MW1 is the No-Load Cost. Since the Incremental Costs are monotonically increasing, no adjustment to the No-Load Cost is required. 

The unit’s Incremental Cost ($/MWh) at various outputs can also be determined by using the derivative of the Heat Input Curve:



Since VOM is in the units of $/hour it can only be added to the first incremental and any incremental where the maintenance factor changes.

	Output (MW)
	Incremental Cost ($/MWh)

	70
	32.83

	90
	39.89

	100
	66.45



The no-load cost is calculated by subtracting the incremental cost (unit’s economic minimum cost-offer value multiplied by MW value) at the unit’s economic minimum point from the total cost (from the heat input at economic minimum value) at the unit’s economic minimum point.





Since VOM is in the units of $/hour it can only be added to the first incremental and any incremental where the maintenance factor changes. 
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[bookmark: _Toc131493565][bookmark: _Toc213772412]D.15.2	No-Load Cost Adjustments 
The calculated no-load cost may need to be adjusted to allow for the first incremental point of the unit’s generator offer curve to comply with the Market Operator’s monotonically increasing curve requirement. 
An example of adjusting the no-load cost for a typical natural gas fired Steam Unit after calculation follows. Heat input values as a function of output was collected for a typical fossil steam and a regression analysis was performed to obtain the no-load. 
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Each diamond in the graph above indicates one (1) hourly heat input data point calculated from plant instrumentation during operations. A regression analysis was performed on the data collected to obtain the unit’s Heat Input curve as a function of Output with oil as a fuel:



Then the No-Load Fuel at zero output is



The initial estimate of a unit’s No-Load Cost ($/hourHour) is:
Performance Factor = 1.02
Total Fuel related Cost (TFRC) = $4.00 MMBtu 






The unit’s Cost Curve must be developed to determine if adjustments are needed for the unit’s No-Load Cost.  The Heat Input Curve Equation is used to determine the units heat input at various outputs. Total Operating Cost is calculated by:
VOM = $0.15/MMBTU



	Output (MW)
	Heat Input (MMBtuTU/hour)
	Total Operating Cost ($/hour)

	50
	774.58
	3,279

	160
	1957.15
	8,285

	310
	3575.53
	15,135

	410
	4658.16
	19,718

	525
	5906.85
	25,004

	550
	6178.82
	26,155



The unit’s Incremental Cost ($/MWh) at various outputs can be determined arithmetically by the following equation:




	Output (MW)
	Incremental Cost ($/MWh)

	50
	46.14

	160
	45.51

	310
	45.67

	410
	45.83

	525
	45.96

	550
	46.05



When calculating the first increment, MW1 is zero and the Total Operating Cost MW1 is the No-Load Cost. However due to the quality of the heat input data, the first increment of the cost offer was greater than the second increment. This is shown in the graph below:

[image: ]

The No-Load Cost was then raised to $1,007.76 until the first increment of the cost offer was less than $1/MWh below the second increment, producing a monotonically increasing curve in the graph below:
[image: ]

To avoid making adjustments to the no-load, first calculate the unit’s Incremental Cost ($/MWh) at various outputs using the derivative of the Heat Input Curve:




	Output (MW)
	Incremental Cost ($/MWh)

	50
	45.43

	160
	45.58

	310
	45.76

	410
	45.89

	525
	46.03

	550
	46.06


The No-Load Cost is calculated by subtracting the incremental cost (unit’s economic minimum cost-offer value multiplied by MW value) at the unit’s economic minimum point from the total cost (from the heat input at economic minimum value) at the unit’s economic minimum point.





Differences in the calculated no-load between the two methods are due to the differences in using a block average cost offer method versus a sloped derivative cost offer. When using the derivative method, user must select “Use Sloped Offer” when entering cost information into the MUI.
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A zero (0) no-load example for a simple cycle combustion turbine with a single offer block is shown below:
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Each diamond in the graph above is a design heat input data point obtained from the original equipment manufacturer or calculated by heat balance. A regression analysis can be performed on the design data to obtain the unit’s Heat Input curve as a function of Output with natural gas as a fuel:



Or the fuel input to the unit during operation can be directly measured.
The unit may be submitted with a single cost offer block and zero No-Load Cost ($/hourHour.


The unit’s Heat Input Curve Equation or actual measured fuel input data is used to determine the units heat input at its maximum output (100 MW). 





Total Operating Cost at 100 MW is calculated by:
Maintenance Factor = 1.0 for Minimum & Base   (=4.0 for Peak)
VOM = $75.00/ESH





The unit’s Incremental Cost ($/MWh) at maximum output with a zero No-Load Cost is calculated by:
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