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1.0 Executive Summary

Seams are inefficiencies inhibiting customers from implementing transactions across control area boundaries. Examples of seams issues include differences in business protocols, market design, transmission services, and other control area practices. 

This paper focuses on seams coordination between Grid West and other control areas or RTOs in the Western Interconnection.  Specifically, this reference paper addresses two areas of seams coordination: 1) operational/procedural considerations; and 2) congestion management at the seams.
 

Highlights of this paper include:

· Seams issues have been identified and discussed in various forums.

· Grid West will consider seams coordination in its proposed market and scheduling activities.

· Grid West’s markets and processes should help facilitate transactions across seams arising from Injection Withdrawal Rights (IWRs) in Grid West and other rights such as financial transmission rights in other control areas.

· Grid West’s markets and processes should also help facilitate real-time transactions;.

· Grid West should participate in efforts to coordinate inter-tie curtailment, outage notification, and network model development.

· Grid West‘s long-term efforts should focus on developing coordinated inter-control area congestion management and simplifying multiple system charges for wheeling transactions.    
2.0 Purpose

The purpose of this reference paper is to discuss seams coordination issues potentially impacting Grid West operations. 
3.0 Background

Seams inhibit customers from implementing transactions across control area boundaries.  The extra-regional boundaries of concern will be those with California, the Southwest and the Rocky Mountain area. There may also be seams issues to be resolved with parties within the Northwest Power Pool who do not join Grid West.  Examples of seams issues include differences in protocols, market design, transmission services, and other control area practices.  

The Federal Energy Regulatory Commission (FERC) has been encouraging the elimination of seams issues across RTO boundaries. The FERC has held technical conferences on interregional coordination among RTOs for resolving interregional issues
. Seams issues are important to Grid West since seams exist in operations and planning across control area boundaries with or without the formation of RTOs.  

As envisioned by the Regional Representatives Group (RRG), Grid West’s primary function is to provide transmission services for the region. In order to facilitate the transactions not only within the Grid West Managed Transmission System (GWMT), but also across the Grid West boundaries, Grid West will need to coordinate with other control areas and market operators: (1) to ensure that the combined day-ahead and adjustment period schedules from all the control areas are feasible; and (2) to minimize real-time, flow-related problems deriving from or affecting external control areas.  

Major efforts were made by existing and developing Western RTOs (the California ISO, RTO West and WestConnect) to develop seamless western markets for transmission services with common business practices. In approving the Stage 2 filing from the RTO West filing utilities, FERC requested that the filing utilities participate in the Seams Steering Group– Western Interconnection (SSG-WI) in an effort to meet the following goals:

· Form a single market monitoring unit for the West; 

· Develop the planning and expansion process through SSG-WI; and 

· Work with other control areas to formalize SSG-WI as the seams resolution group for the West.  

In addition, the Western Electricity Coordinating Council (WECC) Market Interface Committee has also been involved in the seams forum working to address the reliability implications of commercial issues. 
Some of the major seams-related issues potentially impacting Grid West operations include
:

· Infeasibilities of combined schedules from external systems; 

· Loop flow and inefficient curtailments;

· Planning;  

· Market monitoring;

· Dynamic scheduling over inter-ties;

· Multiple system charges;

· Inconsistent Available Transfer Capacity (ATC) calculations over interconnections;

· Export charges and exit fees; 

· Inconsistent scheduling timelines;

· Other tariff conflicts across boundaries;

· Emergency responses and compensation;

· Sharing of regulation and reserves; and

· Outage notifications.

Grid West Basic Features include regional transmission services and scheduling, which in itself reduces seams that exist today across control area boundaries. Moreover, in its market design, Grid West will make every effort to further facilitate the transfer of wholesale electric commodities such as energy and ancillary services across its boundaries.  It is expected that various sectors of the industry, standard-setting bodies, and regulatory bodies will continue to work toward resolving seams issues between various markets. Grid West will closely follow and adopt any solutions deemed prudent and desirable to the Grid West stakeholders.

Coordination already exists today between interconnected control areas that work together to maintain reliability.  Building on the current coordination agreements in the WECC (such as loop flow curtailments; coordinated scheduled outages and notification of forced outages; and long-term planning), Grid West should focus efforts on facilitating transactions across the regional borders and improving operational efficiencies through coordination with existing RTOs or transmission providers in the West.  

4.0 Reducing Seams in Grid West

The primary objective defined by the SSG-WI group is to “facilitate a seamless western market.”  It may take a long time to achieve this objective.  In the interim, Grid West should take advantage of the existing forums and coordination processes.  It should work with the adjacent RTOs and transmission providers to coordinate business processes.  This coordination effort should focus on producing benefits for Grid West, its Transmission Customers and existing RTOs.   

4.1 Market Activities and Timing Coordination

Grid West should consider the ramifications of its scheduling activities and market timelines to facilitate Transmission Customers’ transactions across the seams. The timelines of day-ahead scheduling, daily reconfiguration service (RCS) and the consolidated control area (CCA) reserve market should be coordinated with the adjacent control areas.  In addition, the definition of the time frames for the Injection/Withdrawal Rights (IWR) for the yearly and monthly RCS auctions should also take into consideration the time frames for financial/firm transmission rights (FTR) in the adjacent control areas and markets. 

For example, in order for Transmission Customers to complete a transaction involving both Grid West and the California ISO, the daily RCS should close before the California ISO’s day-ahead market process so Transmission Customers can acquire or exchange necessary IWR rights. Scheduling in the Grid West transmission segment is relatively certain if the Transmission Customer holds the IWR rights, while scheduling in the transmission segment inside California is determined through a day-ahead bidding process conducted by the California ISO. In this case, a Transmission Customer with the necessary IWRs in Grid West can make the transaction take place by acquiring the necessary financial transmission rights in California beforehand and constructing their bids/offers as price takers to California’s day-ahead market. 

Clearly, the above transaction is more difficult to arrange if the Grid West RCS market has not been completed before the deadline of California’s ISO’s day-ahead market and the Transmission Customer did not secure its IWRs in Grid West. This is because the procurement of rights in RCS is critically dependent upon whether there are competing rights holders who will release their rights. 

Since the Northwest utilities are generally considered to be capacity-rich utilities, they can capture additional financial benefits by selling additional reserve services to adjacent RTOs’ ancillary service markets, such as those in the California ISO.   As a result, the scheduling rules, timeline and activities should accommodate the scheduling of reserve exports.  Grid West should develop a methodology to account for the reserve use of transmission in its analysis and update of Available Flowgate Capacity (AFC); and a mechanism for facilitating capacity-only transactions. 

4.2 Facilitating Transactions Across Seams 

Through its market and scheduling processes, Grid West should facilitate transactions crossing the control area boundaries between Grid West (the GWMT) and external control areas; and between the CCA and other host control areas.   

Grid West should explore opportunities to facilitate trading across the seams.  Since the CCA and other host control areas have separate Interconnected Operations Services (IOS) requirements and separate reserve requirements, a Transmission Customer within the CCA may wish to schedule reserve capacity to another host control area or external control areas. Grid West should facilitate sales of reserves across control area boundaries.

Currently, the California ISO has a 10-minute scheduling cycle for real-time energy resources.  While entities outside the California ISO may bid at hourly intervals, they are not able to respond to the dispatch instructions and price signals from the California ISO.  In order to avoid financial risk and missed opportunity associated with resources in the GWMT system, Grid West could consider scheduling at the same granularity used in the California ISO’s real-time market.

Furthermore, Grid West should have consistent definitions of products, if possible, with external control areas and markets. For example, although the nature of Grid West’s IWRs are different from California’s Firm Transmission Rights (FTRs), a consistent duration, starting and ending time, and delivery periods will generally be beneficial for all Transmission Customers. 

4.3 Full WECC Model

In the current proposal by the California ISO, a full network model will be deployed in the forward markets and in real-time operation to manage transmission and congestion. The full network model has simplified the representation for transmission facilities outside the California ISO. The obvious benefit of using a full network model is accurate representation of the flow effects on all transmission paths in the region.  

The network model for Grid West has not yet been defined.  There are benefits if all the western RTO and transmission entities have complete network representation in the day-ahead scheduling and real-time operation.  The congestion management approaches described in Section 5 depend on the use of full network model to identify loop flow contributions in day-ahead and in real-time operation. At a minimum, a full network model can be used to identify the loop flows from the set of known schedules.  Grid West will probably use a full network model for the same reasons as California, namely the identification of external effects.  
WECC has been leading an effort to review the potential of a single West-wide system model (WSM) for network applications.  The concept would be to ensure interoperability and to comply with NERC’s requirements from the August 2003 Northeast Blackout recommendations. The WSM model would merge individual utilities’ models and would span the entire WECC. The model, if implemented, can also provide, via CIM XML, access to Grid West’s Energy Management System (EMS).  Therefore, Grid West may actually import the WECC network via CIM XML and keep it updated (for external portions) by partial updates from other reliability entities. This effort may result in the capability of seamless system analysis for both planning and operations studies to be based on real-time system conditions. It would also improve consistency and provide a foundation of common information needed for network application implementation by individual control areas. 
4.4 Outage Coordination and Notifications

Outages not only affect the AFCs within the immediate control areas, but also the AFCs in the adjacent control areas.  The control areas in the Western Interconnection need to exchange transmission outage data through a coordinated process.  Each control area should utilize network applications to analyze planned critical facility outages to determine its effects on the reliability of the transmission system. In addition, the full network model, if used by all control areas, needs to be updated to reflect the topology change of the transmission system due to planned and unplanned outages. The control areas in the western region need to contact each other as soon as possible if these changes result in unacceptable system conditions and to work with one another to develop remedial steps as necessary. WECC has been involved in implementing outage information sharing systems (Grid Alert System and WECCNet messaging system). Grid West should take advantage of these systems and follow the protocols set forth by WECC and NWPP notification requirements.

Further, current Northwest transmission users can access the California ISO’s outage information as the schedule deadline approaches, while California ISO and transmission users could learn of transmission outages in the Grid West region from the 45-day outage planning process.  The lack of advance outage information from the California ISO should be resolved between the California ISO and Grid West.  The Western Market Interface Committee (WMIC) Seams Working Group also produced a report recommending that the Northwest’s 45-day outage planning process would be a good model for the rest of the West to follow in dealing with these seams problems. 

4.5 Schedule Checkout

Grid West should encourage the implementation of an automatic checkout service, allowing other control areas in the region to obtain transaction data to improve operational efficiency.  Automation will benefit control areas in the region.  

The Western Interchange Tool (WIT) is WECC’s effort to move to electronic scheduling. Implementation of the WIT can result in a fully automatic system of electronic scheduling that would eliminate the need for after-the-fact accounting for inadvertent flows. Electronic scheduling should ensure scheduled interchange is correct. This will improve accounting and reporting efficiency. The current scheduling environment involves manual schedule checkout via telephone to verify schedule and actual interchange and may lead to mismatches.

4.6 Multiple System Charges

Multiple system charges, especially for short-run usage, are generally considered to be detrimental to economic efficiency since more efficient generation resources may not be used.  To eliminate multiple charges for system use, two competing interests must be balanced.  For efficiency’s sake, elimination of short-term charges encourages the best use of transmission resources.  However, the embedded costs of the transmission system must also be recovered from users without creating substantial shifts in fixed-cost responsibility.  This issue will likely need a common agreement among all transmission providers in the West. 

4.7 Common Scheduling Platform

A single market interface has been discussed, through which users of the Western interconnected transmission system can, on a day-ahead basis, schedule the use of the transmission system and bid into markets operated by different control areas or RTOs. This objective has often been referred to as “one-stop shopping.”  This is a difficult goal to achieve without a common standard of scheduling operation.  One possibility is to allow the development of scheduling agents who can serve as the “one-stop” scheduling agency to interface with Grid West, California ISO and other transmission providers.  Grid West should continue making efforts to streamline the scheduling operation.    

4.8 Interfaces with Non-market Control Areas

The Grid West interfaces with market-based control areas such as the California ISO and non-market control areas that are largely similar in dealing with scheduling and procedural aspects. For example, there are no differences in tagging transactions from market-based and non-market control areas. Outage coordination and loop flow curtailments are also similar seams issues. Information sharing is also a common coordination solution. 

For interfaces with market-based control areas, market rules alignments should be considered in general, such as market timing coordination, monitoring and product consistency. Moreover, efforts should be made to allow Transmission Customers to freely choose which market to participate in so that any large price discrepancies at the seams can be reduced. 

For non-market control areas, Grid West will continue to use the current practice or will develop new agreements to deal with procedural and commercial seams issues. The formation of Grid West in itself will generally reduce the seams between Grid West and non-market control areas since they will not have to transact with multiple transmission providers. Moreover, many control areas in the Northwest are also transmission users and they should enjoy many other benefits of Grid West that may not be available to them today, such as the opportunity to participate in the CCA’s reserve markets, coordinated planning and expansion services that impact them. 

5.0 Reducing Seams in transmisison Congestion  

For the Western Interconnection, transmission congestion problems at the seams are mainly related to the loop-flow curtailments on the major loop in the West, which are managed through the Unscheduled Flow Mitigation Plan (UFMP) of the WECC. The UFMP requires a sequence of steps, starting with the path owner’s schedule modifications, followed by operation of the phase shifters on the system and ending with curtailment of schedules on other paths that contribute to loop flow on the affected path. 

Currently, all of these actions have to take place in real time and have an impact to the reliability of the system. Testing the feasibility of all combined schedules in the day-ahead or later pre-real time periods for the entire region would be desirable.
5.1 SSG-WI Proposal

The Congestion Management Alignment Working Group (CMAWG) under the SSG-WI forum was developed to propose coordinated scheduling and congestion management procedures that will result in feasible day-ahead schedules for the combined control areas that explicitly recognize parallel path flows in the Western regional transmission system. 

The preliminary proposal
 by CMAWG was for an iterative process between the markets, in which the accepted schedules of the different RTOs or control areas are adjusted for mutual consistency and region-wide feasibility. It was generally agreed that day-ahead congestion management is needed (and expected that it would be available) in each RTO or control area to obtain a single set of schedules across the West given different congestion management processes. The implementation of schedules that are feasible in the day-ahead (or other pre-real time period) would significantly reduce the need for and amount of loop-flow curtailments that impact the WECC system. The proposal assumes there will be a single market interface and a similar congestion management process in the different markets. While there were no details or assurances that such a process would converge, analogies with other proposals suggested it would be effective.

Given the diverse approaches of managing congestion and uncertainties in Grid West’s new approach and California ISO’s LMP-based energy market, as well as the de-emphasis on day-ahead congestion management in Grid West, such a framework will have to be revamped to achieve the same goals. 

The operation of controllable devices, mainly the phase shifters, has a major impact on the loop flows in the Western Interconnection. The study by the WMIC RTO Seams Phase Shifter Working Group
 lays out some foundations for developing a mechanism of coordinated operation. One of the ideas proposed in the study is to link phase shifters to additional flowgate rights, which were originally meant to be financial in nature. But these rights can be physical as well. 

Regardless of the difference in congestion management and market operations in the West, all RTOs or control areas should continue to evaluate coordination issues involving information exchanges, network modeling and the impact of each other’s congestion management procedures.

5.2  Virtual RTO and Virtual Dispatch

In the Eastern interconnection, a coordination model called Virtual Dispatch
 has emerged as a result of efforts spent in the pursuit of better coordination at the RTO seams. 

A virtual RTO is a tightly coordinated group of transmission providers providing transmission service over a broader geographic area. The coordinated dispatch produced under a virtual RTO is called virtual dispatch. The crux of a virtual RTO is information is exchanged between RTOs to allow coordination of some activities between RTOs in the same manner that they are coordinated within an RTO.  A virtual RTO also allows for region-wide market monitoring.

The NYISO and NE-ISO
 have documented a technical definition of a virtual regional dispatch process.  A regional dispatch Pilot Test Program was discussed. This program is still in its testing stage; ISO-NE and NYISO stakeholders will jointly develop the details of the Transmission Customer-based solution.  In the interim, PJM and MISO are discussing
 a Joint Operating Agreement for interregional coordination and congestion management to achieve a virtual RTO. 

Grid West should monitor the development of virtual RTOs to leverage their design and models if possible and desirable.

5.3 Curtailment Coordination

Loop flow curtailment is one special aspect of congestion management across seams.  When schedules across inter-ties must be curtailed to resolve overloading, the WECC members resort to the use of the Unscheduled Flow Mitigation Plan.  This plan is a negotiated administrative mechanism to address loop flow problems in the interconnection. Although the plan serves as an important tool for maintaining system reliability, it has two major limitations.

· First, the economic efficiency of the actions is generally not considered in the curtailment decision. The present practice for curtailments is that security takes precedence and schedules are curtailed according to what is doable. Consequently, large curtailments that may not be efficient to relieve the overloading are ordered. In addition, inconsistent curtailments from different sides of the ties often take place.  The economic value of using the transmission is not recognized in the procedure. 

· Second, the curtailments are initiated at or near real-time operation and Transmission Customers in general desire sufficient lead-time.

Grid West should continue to follow the UFMP. Grid West should, however,strive to reduce curtailments through internal market and seams coordination processes. These include the processes that follow:

· A complete view of all schedules within Grid West in the day-ahead period lets Grid West identify potential curtailment conditions within Grid West or WECC beforehand. Furthermore, the implementation of Grid West’s scheduling adjustment process will result in fewer curtailments for the schedules in Grid West. Lastly, when a full WECC network model is used, Grid West can anticipate the aggregated impact of all its schedules to the major WECC loops and vice-versa.    

· Grid West should facilitate and consider market mechanisms whenever possible that address the relative value of the various transactions cross seams in implementing curtailments. Assuming Grid West is acting as the scheduling entity for its Transmission Customers, a desired cut may be distributed to Grid West customers using economic methods, if possible.
 

· Grid West should also consider information exchange and agreement with other scheduling entities in the Western Interconnection to obtain a complete view of all schedules, and eventually to implement market mechanisms to adjust schedules across seams between Grid West and other market or non-market entities.  

6.0 Concluding Remarks

Coordination already exists today between multiple interconnected control areas to maintain a reliable transmission system.   The resolution of seams issues depends not only upon the development of technical solutions, but also upon the organizational and market structures.  Grid West should actively participate in the seams resolution process, while developing workable agreements and procedures with the neighboring control areas and market operators.




























� Given the differently situated regulatory regime in Canada and British Columbia, in particular, the operating assumption is that the Grid West market design will be mirrored in British Columbia, to the extent possible within that regulatory regime.  Details regarding the market design in British Columbia are anticipated to be completed as part of detailed design phase of this effort.
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