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Grid West Seams Issues 


1 Executive Summary

This reference paper discusses seams issues that can arise at the control area boundaries and that may potentially impact Grid West’s operations.  

Seams are barriers and inefficiencies that impede the ability to transact capacity and energy across control area boundaries. Examples of seams include operating and scheduling protocols, differences in market rules and designs, transmission tariff services and other control area practices.  

This paper discusses two specific areas of seams coordination between Grid West and other control areas or RTOs in the Western Interconnection:

· Operational and procedural considerations in the Grid West market design; and 

· Congestion management at the seams especially between an LMP based energy market in California ISO and a physical flow based modeling approach as envisioned in the basic features of the Grid West market design.

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

2 Background

Seams are barriers and inefficiencies that impede the ability to transact capacity and energy across control area boundaries. Examples of seams include differences in market rules and designs, operating and scheduling protocols, transmission tariff services and control area practices.  

The Federal Energy Regulatory Commission (FERC) has been advocating the need for standard markets design for all RTOs and encouraging the elimination of issues associated with seams 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 as “Seams” exist in operations and planning across control area boundaries with or without the formation of RTOs.  

As envisioned by the Regional Representative’s 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 Footprint, but also across the Grid West boundaries, Grid West will need to coordinate with other control areas and market operators to ensure that the combined day-ahead schedules from all the control areas are feasible.  

Major efforts were made by the Western RTOs (California ISO, Grid West Stage 2 Design and WestConnect) to develop seamless Western markets for transmission services with common business practices. In approving the Stage 2 filing from the Grid West filling 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 issues that may impact the operation of Grid West include the following
:

· Infeasibilities of combined schedules from external systems; 

· Loop flow and Inefficient curtailments;

· curtailments;

· Planning;  

· Market monitoring;

· Dynamic scheduling over interties;

· Pancaked rates;

· Inconsistent 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.

The basic features in the current Grid West market design include the regional transmission services and scheduling, which in itself reduces seams that exist today between control areas boundaries. Moreover, in its market design and scheduling process, Grid West will make every effort to further facilitate the transfer of wholesale electric commodities such as transmission entitlement, energy, and ancillary services across its boundaries.  It is expected that various sectors of the industry, standard setting bodies, and regulatory bodies to continue to work toward resolving seams issues between various markets. Grid West will closely follow and adopt any solutions that are 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 on efforts of facilitating transactions across the regional borders and improving operational efficiencies through coordination with other RTOs or transmission providers in the region.  

3 Objective

The objective of this reference paper is to discuss seams coordination issues that may impact Grid West’s operation. Seams coordination issues considered for Grid West are grouped into two specific areas:

· Operational and procedural considerations in the Grid West market design; and 

· Congestion management at the seams especially between an LMP based energy market in California ISO and a physical flow based modeling approach as envisioned in the basic features of current Grid West market design.

4 Reducing Seams in Grid West

The primary objective, as defined in 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 to work with the adjacent RTOs and transmission providers to coordination business processes that may produce benefits to Grid West, its transmission customers and other RTOs as well.   

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) auctions and reserve auction should be coordinated with the adjacent control areas and market processes.  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 financial transmission rights (FTR) in the adjacent control areas and market. 

For example, in order for transmission customers to accomplish a transaction involving both Grid West and the California ISO, the daily RCS should close before California ISO’s day-ahead market process so that 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 to take place by acquiring the necessary financial transmission rights in California beforehand and constructing their bids/offers as price takers to the 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 that the procurement of rights in RCS is critically dependent upon whether there are competing right holders who will release their rights. 

Since the Northwest utilities are generally considered as capacity rich utilities, they can capture additional financial benefits by selling additional reserve services to adjacent RTOs’ ancillary 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 also 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 and other control areas; and between the CCA and non-CCA area.   

In the California ISO’s reserve market, a useful feature that allows easy interfaces between markets is the use of on-demand obligations. On-demand obligations are the predetermined reserve quantity of the reserve requirements to be provided to other entities or Control Areas. Although the concept is mainly used for reserve self-provision, it can be expanded to include inter-market (inter-Control Area) reserve transactions. 

As a result, Grid West should explore similar mechanisms and opportunities in its market design to facilitate the opportunities for transmission customers to trade across the seams.  Because the CCA and non-CCA are separate balancing requirements and thus separate reserve requirements, a transmission customer may wish to schedule the reserve capacity acquired from the CCA’s reserve market to a non-CCA area or external control areas. This on-demand feature will allow such a transaction. 

Furthermore, Grid West should have consistent definitions of products, if possible, with external control areas and markets. For example, the nature of Grid West’s IWRs are different from California’s Firm Transmission Rights (FTR), but 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 entities have complete network representation in the day-ahead scheduling process.  The congestion management approaches in Section 5 depend on the use of full network model to identify loop flow contributions in day-ahead. At a minimum, a full network model can be used to identify the loop flows from the set of known schedules.  If Grid West does not deploy a full network model in the beginning, the possible future need of full network model in the system development and modeling efforts should be taken into consideration. 

4.4 Outage Coordination and Notifications

Outages not only affect the AFCs within their immediate control areas, but also the AFCs on the adjacent control areas.  The control areas in the Western Interconnection need exchange transmission and generation outage data through a coordination agreement.  Each control area will 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 will work with one another to develop remedial steps as necessary.

For example, current northwest transmission users can access the California ISO’s outage information as the schedule deadline approaches, while California ISO and transmission users can learn transmission outages in the Grid West region out of the 45-day outage planning process.  The lack of advance outage information from the California ISO should be resolved between California ISO and Grid West. 

4.5 Schedule Checkout

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

4.6 Non-Pancaked Rates

Pancaked rates are generally considered to be detrimental to economic efficiency since more efficient generation resources may not be used.  This issue will likely need a common agreement between all transmission providers to be resolved.  A common wheeling charge
 or highway toll
 based rates have been studied and proposed.  For Grid West and the other transmission providers in the Western interconnection, the elimination of pancaked rates is a policy issue being addressed. In addition, loss charges are also pancaked in current practices, which should also be considered in the resolution of pancaked transmission access charges.

4.7 Common Scheduling Platform

A single market interface has been proposed, 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 the 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 that can streamline the scheduling operation.    

4.8 Interfaces with non-Market Control Areas

The Grid West’s interfaces with market based control areas such as California ISO and non-market control areas are largely similar in dealing with scheduling and procedural aspects. For example, there are no difference 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 products consistence. Moreover, efforts should be made to allow market participants to freely choose which market to participate 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 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 don’t have to transact with multiple transmission providers. Moreover, many control areas in Northwest are also transmission users and they enjoy many other benefits of Grid West that may not be available to them today such as the opportunity to participant in the CCA’s reserve markets, coordinated planning and expansion services that impact them. 

5 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. 

All of these actions have to take place in real time and have an impact to the reliability of the system. The feasibility of all combined schedules in the day-ahead period for the entire region is desired.
5.1 SSG-WI Proposal

The Congestion Management Alignment Working Group (CMAWG) under 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 is an iterative processes 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 is generally agreed that a day-ahead congestion management is needed in each RTO or control area to obtain a single set of schedules across West given different congestion management processes. The implementation of the feasible schedules in the day-ahead will significantly reduce the need and amount of loop flow curtailments that impact the WECC system. The proposal makes the assumption that there will be a Single Market Interface and a similar congestion management process by different markets. However, there are no details or assurance that such a process will converge.

Given the diverse approaches of managing congestion and uncertainties in the Grid West’s new approach and California ISO’s LMP based energy market, such a framework will have to be revamped. 

The operation of controllable devices, mainly the phase shifters, has a major impact on the loop flows in the Western Interconnection. The study by 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 consider the development 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 of the RTO seams. 

A virtual RTO is a tightly coordinated group of transmission providers that provide transmission service over a broader geographic area. The coordinated dispatch produced under virtual RTO is then called virtual dispatch. The crux of a virtual RTO is that 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 market participant-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.

5.3 Curtailment Coordination

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

· The economic efficiency 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 and equitable 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. 

· The curtailments are initiated at or near real-time operation and enough lead time is desired by transmission customers.

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

· A complete view of all schedules within Grid West in the day-ahead period.  This complete view lets Grid West identify potential curtailment conditions within Grid West or WECC beforehand. Furthermore, the implementation of the 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.    

· Grid West should facilitate and consider market mechanism whenever possible within the Grid West that addresses the relative value and right entitlement of the various transactions cross seams in implementing curtailments. Assuming Grid West is acting as the scheduling entity for all Grid West’s transmission customers, a desired cut may be distributed to Grid West customers using economic method, if possible.
 

· Grid West should also consider information exchange and agreement with other RTOs in the Western Interconnections to obtain western-side view of all schedules, and eventually implement market mechanism to adjust schedules across seams between Grid West and other market or non-market boundaries.  

5.4 Stacked Network Model

A stacked network model and associated methodology may be applicable to resolve congestion at the seams for the day-ahead period
. This section summarizes the modeling aspect of the approach.  

An illustration of the network model is shown in Figure 5.4 where the system has two markets. Each market will deploy a full network model for the region and compute the power flow using its own market schedules. Markets are not required to use the same model as long as the flow impact to the external paths is captured. This is similar to the practice used in many RTOs except that a full system power flow model is needed.

The total flow of the system will be computed from the stacked model involving all markets. In the example, the Path A flow from Market 1 and from Market 2 needs to be added up to obtain the total flow. When the flow of a path exceeds its limit, the path coordinator (the host provider) will compute the allocated MW limits for each market, based on the value each market is willing to pay for the use of the constrained paths.    
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Figure 5.3: Stacked Power Flow Models for Different Markets

This method can be deployed in a decentralized manner in which each market manages its energy or transmission market, and also acts as a transmission path coordinator to achieve feasible and efficient use of congested transmission by all markets in the interconnection. With this arrangement, each market uses the region-wide power flow model without breaking a network model at the market’s geographical boundaries. This solution ensures not only feasible schedules, but also efficient and consistent congestion path prices for the final schedules in the entire interconnection. Numerical examples are available to illustrate the application.

This coordination scheme is built on the use of allocated MW quantities in the constrained paths. Therefore, non-LMP based transmission providers may be more receptive to adapt the scheme in order to achieve feasible regional schedules in the day-ahead. 

6 Concluding Remarks

Coordination already exists today between multiple interconnected control areas to maintain a reliable transmission system.   The resolution of seams issues depends upon not only on the development of technical solutions, but also 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.
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