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[bookmark: _Toc195259534]I Executive Summary
In support of Southwest Power Pool’s (SPP) Markets+ development, this “Markets+ Seams Strategy and Roadmap” was developed by SPP and Markets+ Stakeholders to document identified areas of focus for use in future development of polices and governing documents related to seams between Markets+ and neighboring markets.
This whitepaper is intended to provide an executive-level overview of seams topics to serve as a reference document as to the type of issues that should be addressed when development of seams agreements is pursued as Markets+ develops and evolves.  This paper will also serve as a roadmap to document a desired end state of having coordinated Market-to-Market relationships with neighboring markets and outline a path of how that can be achieved including what steps will need to be taken by not only Markets+ but other entities in the Western Interconnection.
This paper is not intended to provide solutions and recommendations as to how the documented seams elements should be addressed, but rather simply document these areas with proper context to understand what the seams elements are and that these items should be addressed as Markets+ continues to evolve to Go-Live and beyond.  This document is a snapshot at this moment in time and is subject to modification if future developments influence items as currently captured.
In acknowledgement of issues that facilitate transfers within Markets+ but are outside the scope of this document the following types of issues listed below would be more appropriately handled between participating Balancing Authorities (BA) and Markets+ Transmission Service Providers (MTSP) working together to resolve the issues. 
Types of issues for BAs and MTSPs to monitor/resolve:
· Balancing Authorities Open Access Transmission Tariff (OATT) changes or implications 
· Resource Adequacy Programs 
· Transmission Rate Pancaking
· Pseudo-Tie Coordination



[bookmark: _Toc195259535]II Definition of Seams
It is important to differentiate interoperability issues from seams issues. Interoperability issues are defined by coordination between entities in different jurisdictions in support of a program or function that spans the jurisdictional boundaries. These are, for example,
· BA to Transmission Service Provider (TSP) OATTs,
· Market Operator (MO) to TSP OATTs,
· Western Resource Adequacy Program,
· Contingency Reserve Sharing Programs, 
· Unscheduled Flow Mitigation Plan,
· Area Control Error (ACE) Diversity Interchange (ADI) Programs, and
· Joint Operating Unit (JOU) Agreements
The primary goal of identifying and discussing interoperability issues is to enable efficient data exchange and communication between different systems that enables better decision-making and resource optimization, in a way that supports reliability across the Western Interconnection and facilitates equitable outcomes for impacted parties on both sides of the seam(s).
Seams issues, on the other hand, are defined by adjacent entities performing the same functions, such as:
· BA to BA,
· TSP to TSP,
· Market Operator (MO) to MO,
· Market Participant (MP) to MP,
· Greenhouse Gas (GHG) area to GHG area,
Reliability Coordinator (RC) to RC, and 
Transmission Operator (TOP) to TOP
The primary goal of identifying and discussing seams issues is to enhance the efficiency of mutually beneficial transfers of energy products between neighboring organized markets, and between organized markets and bilateral markets, in a way that supports reliability across the Western Interconnection and facilitates equitable outcomes for impacted parties on both sides of the seam(s).
[bookmark: _Toc195259536]III Education and Exploration Needs
This strategic roadmap outlines the key steps to guide the identification of requirements for development of seams arrangements or the harmonization of requirements and business practices between SPP as MO and, Markets+ participating entities (BAs and/or TSPs) and neighboring BAs, TSPs and Market Operators.  The goal of this roadmap is to provide a shared vision for regional collaboration that is transparent, enables participation by stakeholders, and supports the implementation of Markets+ and other regional initiatives as smoothly, efficiently, and as beneficial for all parties involved.
[bookmark: _Toc195259537]Regional Process Education
SPP, Markets+ entities, and neighboring entities educate each other on respective processes, practices, and regulatory frameworks to ensure a common understanding of existing interregional or inter-market coordination requirements.
Key Tasks:
Provide educational materials that outline the Markets+ framework for roles and responsibilities of Markets+ MO BA, TSP, TOP, and MP functions and those of neighboring entities.
· Education should include both reliability and financial considerations associated with transfers between jurisdictions.
Assess understanding and alignment among all parties, including neighboring entities, through in-depth, public working sessions.
Identification of existing seams frictions that may exist and others that may develop as a result of new processes being implemented across the Western Interconnection.  “Seams friction” in this context is intended to mean areas of the business practices or processes between neighboring entities that impede mutually-beneficial transfers.
Identification of potential seams solutions to mitigate or address existing frictions or frameworks that may need further exploration.

Deliverables:
Educational materials (overview of existing frameworks)
Documentation of existing seams frictions within Markets+, with external seams, or other neighboring processes.
List of potential solutions to explore for each item identified. 
Proposed timeline for addressing the issues with identification of parties required for resolution.
Identification of possible agreements for coordination for development between parties
· M+ BA to non-M+ BA;
· M+ TSP to non-M+ TSP;
· MO to MO;
· RC to RC; and/or
· Broader Western Interconnection policy changes (Enhanced Curtailment Calculator [ECC]/Congestion Management in North American Energy Standards Board [NAESB]).

Dependencies:
Final decision regarding participating entities in Markets+ to better understand the geographical landscape of the “seam” and jurisdictional boundaries relevant to interoperability issues, as well as timelines for entities committing to go-live in adjacent markets (i.e., moving from CAISO Western Energy Imbalance Market [WEIM]-only participation to CAISO Extended Day-Ahead Market [EDAM] participation).
Decisions regarding rules, policies, and practices of adjacent entities relevant to the identified seams (e.g., enhancements to or clarifications regarding the CAISO EDAM intertie transaction framework).
Engagement and participation from SPP staff, Markets+ entities, stakeholders, and neighboring entities in educational sessions.
Availability of finalized and up-to-date materials for educational sessions.
SPP staff and neighboring entities’ schedule availability.
Requires active participation and open communication from all stakeholders, including neighboring entities, to ensure meaningful discussions and the development of a shared vision for long-term collaboration.
[bookmark: _Toc195259538]Evaluation of Process Alignment
Evaluate and align the planning and operations processes between Markets+ and Markets+ neighboring entities to identify consistencies and gaps.
Key Tasks:
Conduct a comparative analysis of each neighboring entity’s processes with Markets+ processes in the areas of:
· Market transfers bid and offer submission requirements
· Market transfers timing requirements
· Market transfers evaluation differences
· Pricing of market transfers
· Transmission service and scheduling requirements
· Transmission service and scheduling timelines
· Available Transmission Capacity calculation
· Import and Export Priority
· ADI analysis as applicable
· Reliability and congestion management; and
· Settlements
Identify areas of misalignment in operations practices (e.g. implementation of transmission opt-outs by neighboring TSPs and TSPs within Markets+).
Facilitate workshops to discuss findings with neighboring entities, resolve discrepancies in understanding of existing policies, and identify processes, dependencies, and requirements for resolving gaps.
Deliverables:
Comprehensive report detailing aligned processes and identified gaps.
Recommendation regarding the path forward on how to bridge any procedural gaps.
Dependencies:
Completion of Regional Process Education to ensure all parties understand SPP’s processes and vice versa.
Cooperation from neighboring entities to provide insights into their existing processes.
Input from internal technical staff to evaluate alignment.


[bookmark: _Toc195259539]IV Technical Discussion Topics
The sections that follow describe several aspects of Markets+ that should be considered in discussion of seams between Markets+ and adjacent markets and non-market BAs. 
[bookmark: _Toc195259540]Types of Bilateral Transfers in Markets+:
Bilateral transfers across market seams encompass transactions initiated by MPs to deliver energy products to or from the Markets+ footprint. These transactions may be long-term or short-term and may be peer-to-peer or facilitated by the economic clearing of one or both markets. Bilateral transfers that occur within the Markets+ footprint that are supported via tags will continue to be supported.
· Fixed transaction imports/exports from Markets+. Markets+ will enable imports or exports from Markets+ on a “price taker” basis in the day-ahead and real-time market with a valid, approved (or pending approval but with no active denials) tag. Tags require transmission service and are subject to the timelines required of the importing/exporting BA and TSPs. 
· Price-sensitive imports/exports from Markets+. Markets+ will enable imports or exports from the Markets+ footprint on a price sensitive basis in the day-ahead market with a valid, approved (or pending approval but with no active denials) tag. Tags require transmission service and are subject to the timelines required of the importing/exporting BA and TSPs.  Enabling price sensitive imports/exports in the Real-Time Balancing Market (RTBM) could be a future enhancement.
· Markets+ recognizes certain imports and exports as high priority. High priority exports include Western Resource Adequacy Program obligations to load outside the Markets+ footprint as well as source specific sales to load outside the Markets+ footprint supported by available surplus capacity. High priority imports include Western Resource Adequacy Program obligations to load inside the Markets+ footprint as well as other transactions that are backed by committed import supply. In the event of a supply shortfall, high priority exports are treated comparable to Markets+ footprint load for purposes of market clearing. In the event of excess generation, high priority import transactions will be reduced only after uncommitted (non-high priority) imports have been reduced.
[bookmark: _Toc184715928][bookmark: _Toc195259541]Timing Rules for consideration
This Section describes the Markets+ timing rules for resource offer and bid submissions and tagging requirements, as they relate to transfers into (imports), out of (exports) and wheeling through (import+export) the Markets+ footprint.
Markets+ operates in Pacific Prevailing Time (PPT). All times referred to in this document are PPT for consistency with Markets+ operating time zone.
The following definitions are used in this document:
Operating Day (OD): a 24-hour period starting at midnight (00:00) PPT, except for the Daylight Savings Time transition days which may have 23 or 25 hours. 
· OD–xd: x days prior to Operating Day
· OD+xd: x days after Operating Day
Operating Hour (OH): a one-hour period within an Operating Day. The first one-hour period of the Operating Day begins at midnight (00:00) and the last one-hour period of the Operating Day begins at 11pm (23:00).
· OH–xh: x hours prior to Operating Hour
· OH+xh: x hours after Operating Hour
· [bookmark: _Hlk183532948]OH–xm: x minutes prior to Operating Hour
· OH+xm: x minutes after Operating Hour
Real-Time or Time (T): a point in time.
· T–x: x minutes prior to Time
· T+x: x minutes after Time
[bookmark: _Toc195259542]Bid/Offer Submission and Tagging Differences
The timing differences that may exist between neighboring TSPs for selling transmission service and tagging requirements can lead to friction in transactions between parties. Similarly, differences in bid/offer submission requirements between neighboring markets can create unintended friction. These are areas to explore with neighboring entities as the Markets+ footprint is better understood and as Tariff policies and business practices of adjacent markets are set or adjusted during their market implementation or market enhancement efforts.
[bookmark: _Toc195259543]Market Tagging Requirements for Interchange Transactions
Markets+:
Tags may represent Markets+ export, import or through Interchange Transactions, or intra-Markets+ interchange transactions between participant BAs.
Markets+ requires bids and offers to be submitted on approved tags (or pending approval but with no active denials) for both the Day-Ahead Market and RTBM. In fact, the bid/offer information is embedded inside the tags for consideration in Markets+.
For the day-ahead market run, approved Markets+ tags must be submitted to the MO by 10:00am on OD–1d, and in the RTBM, approved tags may be submitted to the MO on a rolling basis for the Operating Hour, according to Tagging rules, by T–20.  Each TSP and BA involved in the approval process of each tag may have their own tagging rules and timelines, and these must be met prior to the MO deadlines in order for Markets+ to include the transaction in the market solution. For example, a Markets+ TSP may require a MP to submit a tag by 09:40am on OD-1d for TSP-specific validations prior to the Markets+ MO’s consideration of the tag.
[bookmark: _Toc195259544]Market Open and Close WIndows for Interchange Transactions
Markets+:
All Markets+ Day-Ahead and Real-Time Balancing Market (RTBM) Interchange Transaction bids and offers must be performed through valid and approved (or pending approval but with no active denials) tags, including intra-Markets+ Interchange Transactions between Markets+ participant BAs.
Markets+ Market Participants will be able to place offers and bids for the Day-Ahead Market and RTBM beginning at OD–7d by submitting valid and approved tags.
Markets+ Day-Ahead Market closes at 10:00am on OD–1d. While the Markets+ RTBM closes at OH–30m, bids and offers for Interchange Transactions follow NAESB tagging timing rules and can be placed up to T-20, including intra-hour exports and imports.
	RTBM Interchange Transaction Submission for Operation Hour OH

	Bid/Offer (Tag) Submission Deadline
	Earliest Start Time

		T = OH–20m
		T = OH

		T = OH–5m
		T = OH+15m

		T = OH+10m
		T = OH+30m

		T = OH+25m
		T = OH+45m


[bookmark: _Toc184715929][bookmark: _Toc195259545]Interface Pricing Methodologies and Impacts on Transfers between Markets
Interface pricing methodologies establish the price for importing from and exporting to a neighboring BA or centralized market footprint. MSWG and SPP have been evaluating interchange pricing methodology options for Markets+ with a focus on considering how different options impact the goal of facilitating efficient trade between Markets+ and each of its neighbors. This evaluation is ongoing and considers both flow-based and path-based applications.
[bookmark: _Toc195259546]Flow-Based Interchange Pricing
Flow-based interchange pricing is defined as one Settlement Location or Price Node (Pnode) for a given external Balancing Authority Area (BAA) a Market transacts with. This model representation more closely relates the Interchange Transaction contributions to the flow on internal flowgates of a market. That is, the external BAA to the market is modeled by its Generation Distribution Factor (GDF). No matter which transmission path the Market Participant chooses in the Interchange Transaction tag, the import (or export) is always modeled by the source BA on the tag (or sink BA, in case of an export from the market).
[bookmark: _Toc195259547]Path-Based Interchange Pricing
Under Path-Based interchange pricing, a Pnodes is defined for each Intertie, much like a Contract-Path. Price is determined to deliver or receive energy at the Intertie. 
[bookmark: _Toc195259548]Coordinated Interchange Scheduling Limit
Coordinated Interchange Scheduling Limits (CISL) ensure that the total amount of energy scheduled between BAs does not exceed the physical capacity of the transmission system, prevent overloading and ensure grid stability.
CISL is defined as an activated net schedule interchange constraint on a transmission path or flowgate (Flowgate) between two Markets+ Participating BAs, involving two or more MTSPs, that is different from the total flow on the Flowgate.
The MTSPs provide their respective Participant BAs the amount of transmission that is available to Markets+ on a Flowgate, in the form of Service Flow Constraint (SFC). The Participant BAs provide the SFCs to Markets+. For each MTSP, the SFC is the total transmission the MTSP can provide subtracted by the sold Firm commitments that have not been Opted-Out and scheduled.
Markets+ calculates the total directional SFC on a Flowgate as the directional sum of the SFCs for each MTSP. Markets+ binds the Flowgate when the net Market Flow on the Flowgate exceeds the net SFC of Flowgate.
[bookmark: _Toc184715735][bookmark: _Toc195259549]Congestion Management
Congestion management refers to the process of managing electricity grid congestion, which occurs when a portion of the transmission network becomes overloaded with electricity.  The primary goal of congestion management is to ensure that the power flow, as determined by the wholesale market, does not violate the constraints of the grid during normal operation or in the event of a failure of a critical component.  Effective congestion management is crucial for maintaining grid stability, optimizing network capacity utilization, and facilitating the integration of renewable energy sources.  Congestion can lead to increased operational costs, reliability concerns, and higher electricity prices
The Western Interconnection lacks a uniform congestion management process that each RC, BA, TSP, and TOP follow in coordination to support reliability and equity in application for all systems and customers.  This effort is larger in scope than just the work the MSWG performs and includes many impacted entities in the Western Interconnection; however, it is something the MSWG will follow the development of and monitor for future impacts that allow an environment for work on Market-to-Market coordination between Markets+ and neighboring markets.
[bookmark: _Toc184715736][bookmark: _Toc184715934][bookmark: _Toc195259550]Varying Approaches to Congestion Management in the Western Interconnection
Markets+ enforces constraints within its market footprint through a Security Constrained Unit Commitment (SCUC) and Reliability Unit Commitment (RUC) in the Day-Ahead, Short-Term Reliability Unit Commitment (ST-RUC) and Security Constrained Economic Dispatch (SCED) in Real-Time. These applications enforce/relax transmission constraints within the respective markets footprint and calculate LMPs in the Day-Ahead Market and RTBM.
Market Participants’ bids and offers for Interchange Transactions in the Day-Ahead Market and RTBM may be cleared or partially cleared at an LMP at the interface, with different interface prices for the different markets, or rejected for price, congestion, or other reasons.
MARKETS+:
The Markets+ SCED manages congestion in the Markets+ footprint and the Markets+ Market Flows Calculator will determine the flow contribution of the Markets+ SCED untagged dispatch on Markets+ flowgates. 
The Market Flows Calculator will decompose the Markets+ untagged dispatch contributions to the flows on Markets+ flowgates into a forward and a reverse flow, and each will be further decomposed into percentage contributions high-impact (≥5%) and low-impact (<5%). Once a methodology is agreed upon to assign transmission service priorities to the untagged Market Flows for comparability with tagged contributions to flows on flowgates.
Western Interconnection:
The Western Interconnection Unscheduled Flow Mitigation Plan (UFMP) tool (Enhanced Curtailment Calculator, or ECC) is the only congestion management tool available to RCs to manage congestion in the Western Interconnection.
The Enhanced Curtailment Calculator Working Group (ECCWG) is pursuing the establishment of a NAESB Business Practice Standard for the Western Interconnection to implement a better congestion management process, perhaps like the one that currently exists for the Eastern Interconnection.
Challenges:
The current disjointed congestion management approaches between Markets+ and CAISO markets lead to inefficiencies. In addition, the UFMP is limited in scope and unable to manage interconnection-wide congestion in the Western Interconnection.
Involved parties will need to actively participate in the NAESB Business Practice Standard approval of the Expanded ECC (E-ECC). The E-ECC will establish the requirements for Markets+ and CAISO markets for submitting to the E-ECC tool the transmission service priority limit that each market dispatch is allocated on each other’s flowgate, and the Market Flows on each other’s flowgates. 
[bookmark: _Toc195259551]Current Work in Western Interconnection
Through the ECCWG a whitepaper outlining a proposal for expanding the functionality and use of the ECC tool has been developed that proposes to ultimately request a standard be drafted at NAESB.
Key Tasks:
ECCWG to continue pursuing the establishment of a NAESB standard aimed at having interconnection wide process implemented for congestion management in real time. 
Process includes a flow-based congestion management on System Operating Limits (SOLs)/Interconnection Reliability Operating Limits (IROLs) in real-time, RC led processes, standardized curtailment methodology, and to be interconnection wide in real-time.
ECCWG approve the ECC whitepaper
Work through NAESB for standard development

This work once completed is a vital step in potentially establishing Market-to-Market arrangements between organized markets in the Western interconnection.  




[bookmark: _Toc195259552]V Market-to-Market coordination Development 
Market-to-Market coordination does not exist in the Western Interconnection. In the Eastern Interconnection, Market-to-Market coordination agreements used methods and approaches established from the congestion management agreements between Eastern entities.
Congestion management coordination between markets also involves non-Market entities, such as BAs, TSPs, RCs and TOPs. 
The stakeholders in the Eastern Interconnection have established a FERC-approved interconnection-wide NAESB Business Practice Standard and developed the Interchange Distribution Calculator (IDC) that implements those standards for managing congestion in over 2,500 flowgates in the Eastern Interconnection in an equitable manner between Interchange Transactions and market and non-market dispatches. By comparison, a similar process in the Western Interconnection is the UFMP, which only manages four Qualified Paths and does not account for market and BA dispatches to serve their native and network load.  
A parallel effort exists with stakeholders in the Western Interconnection to create new standards through the NAESB process and a new tool, like the IDC [footnoteRef:2]  This tool for use in the WECC is called the Enhanced Curtailment Calculator, or ECC.  The ECC has developed through the Peak RC and later, the SPP Stakeholder Process, and has been presented to NAESB for its consideration in the NAESB roadmap process. The ECC tool currently incorporates the paths from the UFMP process as well.   [2:  https://naesb.org/pdf4/R24005_attachment.pdf] 

For Market-to-Market coordination, Markets+ and adjacent markets must jointly design and implement a process to coordinate efficient congestion relief near the border of two markets, whereby congestion in one market may be more cost effectively solved by re-dispatching generation in the other market. The design and implementation of the process can consider the calculation of market flows and firm flow entitlements as well as firm rights of the applicable areas.  The ECC tool and a uniform methodology adopted by the Western Interconnection can be foundational in establishing the process for the markets to use in their coordination because it is consistent, transparent and agreed upon by stakeholders in the West – regardless of location or market. 
Additionally, a methodology for payback for the redispatch between the markets must be put in place.  The methodology should accommodate transactions on both the Day-Ahead and Real-Time basis and should be designed to maximize transaction efficiency.
 Key Tasks:
Educate on market flow concepts and Markets+ design approach for calculating market flows
Review and educate on existing Market-to-Market Coordination agreement between SPP and MISO and identify the relevant features for similar coordination with adjacent markets.
Educate on the NAESB initiative process for the ECC tool and Western stakeholder participation
Assess and adapt the existing agreement to one with adjacent markets.
Engage BAs, TSPs, CAISO, EDAM/WEIM participants and SPP RTO in the agreement process.
Seek Stakeholder feedback.

Deliverables:
Draft of preferred approach and policy elements for market-to-market coordination 
Draft of the Market-to-Market Coordination Agreements with applicable neighboring markets.
Draft implementation plan for the Market-to-Market Coordination.

Dependencies:

Engagement with adjacent market operators and participants in the agreement, implementation and timeline.
Outcome of NAESB initiative process for ECC tool or alternative agreed upon approach to a congestion management process between markets and non-market areas.



[bookmark: _Toc195259553]VI Conclusion
The Markets+ Seams Strategy and Roadmap reflects the MSWG’s awareness of and understanding of seams issues at the time of publishing.  The continued work of the MSWG and Markets+ will inform future versions of this document.  
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