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Reserve Market


1.0 Executive Summary

As envisioned in the Regional Proposal, Grid West will administer a central reserve market for the Consolidated Control Area (CCA).  The CCA reserve market will provide an efficient, cost-effective means to meet the reserve requirements of the CCA.  As the CCA reserve market administrator, Grid West will determine the reserve requirements for the CCA system, calculate obligations of its transmission customers, accept and validate Interconnected Operations Services (IOS)
 offers from the service providers, determine the winning offers and prices, and perform settlement.  Grid West will participate as a member of Northwest Power Pool Reserve Sharing Group and provide emergency help to pool members as required. 

Highlights of this paper include:

· Grid West will administer a central day-ahead reserve market to procure regulating, spinning, and non-spinning reserves; 

· The reserve market is solely for providing the reserve requirements of the CCA;

· Reserves can be provided by eligible resources inside or outside the CCA;

· Reserve requirements are determined by Grid West as necessary to satisfy the NERC and WECC criteria;

· The reserve market auction is conducted after the completion of the day-ahead transmission scheduling process;

· Congestion regions within the CCA will be used where and when required;

· A clearing auction mechanism will be used to clear the reserve market.

2.0 Purpose

The purpose of this white paper is to discuss and propose the reserve market design for the Grid West Consolidated Control Area (CCA).  

3.0 Background

Currently, reserves are carried by individual control areas based on standards set forth by the Western Electricity Coordinating Council (WECC) and the North American Electric Reliability Council (NERC).  As a part of Grid West’s Basic Features, at least three control areas are expected to consolidate.  One of the benefits of consolidation is the ability to pool regulation requirements.  This will lower the amount of regulating reserves required.
  With the formation of a central reserve market, active participation by service providers is expected and Grid West will be able to procure both regulating reserves and contingency reserves at the lowest cost. 

Non-consolidating parties will continue to arrange their own reserve requirements. 

4.0 Description of the CCA Reserve Market
The primary objective of Grid West’s reserve market is to use a market mechanism to efficiently schedule capacity resources at the lowest cost to meet the reserve requirements of the CCA system.  To administer the CCA Reserve Market, Grid West will determine the required reserves for the CCA system, accept offers, calculate obligations of the transmission customers
, determine winning offers and prices, and settle the market.  
4.1 Products 

Grid West will procure the following reserve products for the CCA:

· Regulating reserve 

· Spinning reserve

· Non-spinning reserve

Regulating reserve is an amount of spinning reserve immediately responsive to AGC that can provide sufficient regulating margin to meet NERC Control Performance Standards 1 and 2 (CPS1 and CPS2).  It must meet the technical and certification requirements
 defined by Grid West. Grid West will determine the total requirement for regulating reserves.
Contingency reserve is operating reserve in addition to the regulating reserve requirement that can be made available to the Grid West CCA and is sufficient to meet the NERC Disturbance Control Standard (DCS).  At least half of the contingency reserve requirement must be spinning reserve, which can be provided by generators and interruptible/dispatchable load resources that are immediately responsive to system frequency and can be fully effective within 10-minutes.

Non-Spinning reserve (the remaining part of the contingency reserve requirement) can be provided by generators and interruptible/dispatchable loads that can be fully effective within 10-minutes.

Grid West will need to consider the technical requirements and necessary process (such as dynamic scheduling transfers) to allow resources outside the CCA system to participate in the CCA’s reserve market. Grid West will also consider tagging requirements for reserve schedules outside the CCA system. 

4.2 Total Reserve Requirements

WECC has established Minimum Operating Reliability Criteria (MORC).    MORC addresses the requirements for appropriate regulation performance, contingency reserves, and other reliability standards. As the operator and balancing authority of the CCA, Grid West will operate a day-ahead reserve market to procure the necessary reserves to meet the applicable standards to ensure reliability. 

Grid West will determine the amount of spinning and non-spinning reserve necessary to comply with WECC’s MORC. For regulation, a percentage of forecasted or scheduled demand is used as the total requirement, with the percentage to be developed by evaluating the behavior of the Area Control Error (ACE). 

Table 4.2 summarizes the total requirements for each reserve type.  The load carried by firm imports is not used in the contingency reserve calculation in accordance with MORC. In addition, since there are no absolute standards by NERC and WECC on the requirements of regulating reserve, the proposed requirements are discretional and evolving in nature. 

Table 4.2: Reserve Requirements

	Reserve Product


	Total Requirements

	Regulating reserve
	· A percentage of scheduled or forecasted demand.



	Contingency reserve – spinning 
	· A minimum of 50% of the contingency reserve requirement, where the requirement is the higher of:

· 5% of load responsibility
 carried by hydro and/or wind generation and  

· 7% of load responsibility carried by thermal and other generation,

or

· MSSC (most severe single contingency) in the system
 



	Contingency reserve – non-spinning 
	· The balance of the contingency reserve requirement not covered by spinning reserve, plus interruptible imports
 and on-demand obligations
.




4.3 Reserve Market Timing

Reserve auctions will be conducted as part of the day-ahead scheduling. Grid West will conduct the reserve auction after the completion of day-ahead transmission scheduling. However, reserve providers using IWRs should be submit their offers as part of transmission schedule submissions
.   

4.4 CCA Reserve Obligation for Regional Schedules 

While Grid West’s transmission services cover the entire Grid West Managed Transmission System (GWMT), Grid West’s reserve market covers the CCA system only. Because of this, not all transmission customers will be obligated to pay for the costs of the CCA reserve market or to offer a share of the required reserve if an offer obligation is called upon (as will be discussed in Section 4.5). As a result, there will be a need for Grid West and the transmission customers to determine responsibility for reserves based on the schedule types that a transmission customer is transacting.  

Table 4.4 describes when a transmission customer’s schedule is obligated to the CCA reserve market as a function of the schedule’s injection and withdrawal points. 

Table 4.4: CCA Reserve Obligation
	Schedule
	Injection

Point Location
	Withdrawal

Point Location
	CCA Reserve Obligation

	Internal
	CCA
	CCA
	Yes

	Export – firm
	CCA
	Outside CCA
	Yes

	Import -- firm
	Outside CCA
	CCA
	No

	Non-CCA
	Outside CCA
	Outside CCA
	No

	Wheeling
	Outside GWMT
	Outside GWMT
	No 




4.5 Reserve Market Resource Participation

Grid West will procure necessary reserve capacities from voluntary offers of IOS. If there are insufficient IOS offers to meet Grid West’s total requirements, Grid West would then request additional offers from the obligated transmission customers (LSEs in the CCA) whose offers are below their obligation.

4.6 Self-Provision

Self-provision of reserves is not explicit in Grid West’s reserve markets. A transmission customer can achieve the same objective as self-provision by making reserve offers that match its reserve requirement and acting as a price taker, i.e. offering reserve capacity at a minimum price
.

4.7 Congestion Regions

Grid West will conduct reserve markets using congestion regions when there is actual or potential internal congestion within the CCA. Grid West will procure the required reserve products for each congestion region as necessary.  For each of the reserve products, Grid West will evaluate the anticipated congestion within CCA system using the day-ahead proposed schedules and the historical patterns of transmission use to determine if the product will be acquired on a CCA-wide basis or on a smaller congestion region basis. Grid West will make available the congestion region information to Grid West participants.  Since costs for reserve services in constrained areas may be higher, charges to LSEs may vary by the location of load served.

4.8 IWR Submission for External Resources 

For offers to be delivered from a location within the CCA, no IWRs are needed.  For resources external to the CCA, Grid West will accept IOS offers that have the ability to deliver the service to the CCA boundary or internal points.  

Grid West accepts the following types of IWRs for reserve offers from external resources:

1. IWR from external injection point to a withdrawal point within CCA, or

2. IWR from external injection point to an aggregated withdrawal point within CCA
.

Grid West will consider the IWRs associated with the IOS offers in assessing transmission availability for delivering the services. 

4.9 Reserve Sharing

Grid West’s participation as a member of the Northwest Power Pool Reserve Sharing Group is discussed in Reserve Sharing white paper. 

4.10 Reserve Market Evaluation and Clearing Price

Bid evaluation will be based on the following rules:

· Day-ahead offers will be evaluated independently for each of the twenty-four settlement periods of the operating day and for each congestion region if used;

· Grid West will determine the winning offers simultaneously for the three reserve products;
· Grid West will select the offers with the lowest capacity prices as winning offers
;

· The clearing price for a reserve product, for a settlement period, and for a location will be the highest capacity price of the winning offers. 

4.11 Cost Recovery

The costs of reserves will be allocated to the parties whose needs are met by Grid West. Load metered values
 are needed for the allocation (interchange schedules are deemed delivered).  However, since the type of resources that are used to supply the demand influences the allocation calculation, the allocation is based on a computed allocation quantity, as described in Table 4.11 below.

Table 4.11: Reserve Costs Allocation Quantity

	Reserves
	Cost Recovery Allocation Quantity

	Regulating reserve
	Load metered value

	Spinning reserve
	Contingency obligation=

5% demand carried by hydro and/or wind generation,

7% demand carried by thermal or other generation,

0% load carried by firm import

	Non-spinning reserve
	Contingency obligation=

5% demand carried by and/or wind generation,

7% demand carried by thermal generation,

0% demand carried by firm import,

100% carried by interruptible imports


An overview of the cost allocation process is as follows:

· Grid West computes the allocation quantities for each customer after receiving all the metered values, for each settlement period, each reserve product and each location (congestion region), using the formula described in Table 4.11,

· Grid West computes the total allocation quantities for each settlement period, each reserve product and each location;

· Grid West computes the share fraction for each customer, each reserve product, each settlement period, and each location. The share fraction is the ratio of the customer’s allocation quantities to the total allocation quantities of the relevant product, period and location;

· The cost for a customer is the product of the total cost and relevant share fraction of each settlement period, each reserve product and each location.

5.0 Roles and Responsibilities

Grid West will:

· Manage certification process of reserve resources;

· Determine the reserve requirements;

· Notify transmission customers whose offers are below their obligation when total reserve offers are insufficient to meet the total requirements;

· Administer the reserve market auction; 

· Allocate the reserve costs to participants; and

· Implement dynamic transfers for reserve resources external to CCA.

The transmission customers will:

· Inform Grid West how their reserve share is provided if required by Grid West; and

· Pay the share of reserve market costs to procure reserves.

The reserve service providers:

· Offer reserves; and

· Follow Grid West dispatch instructions for awarded reserves
. 

The host balancing authority of external reserve service providers:

· Coordinate with Grid West for dynamic transfer implementation.

6.0 Market Benchmarks

The design of the Grid West’s reserve market will be functionally similar to the ancillary market of several RTOs (California ISO, ERCOT). The unique features for Grid West’s reserve market are:

· Reserve offers are voluntary unless a reserve shortage is determined by Grid West;

· CCA system and GWMT have different boundaries; and

· Simultaneously auction of the three reserve types
.

Other markets, such as MISO and PJM, have developed integrated and centralized energy and reserve markets. Must offer obligation arises out of installed capacity markets or other long-term adequacy mechanisms.
7.0 Technology Solutions

A software application is needed for the reserve auction and required validation. The functionality can be part of the scheduling system. 

8.0 Organization Requirements

The reserve auction will be conducted daily.  However, it will leverage existing schedulers.  No dedicated personnel is required, but the following support staff has been identified:
Table 8.0: Organizational Requirements
	Division
	Department
	Role
	Responsibility

	Information Technology
	Market Systems
	Analyst
	· Application Support

	Market Monitor
	Market Monitor
	Analyst
	· Market analysis


9.0 Cost Drivers

Costs associated with the reserve market operation will be mainly in the area of auction system software and personnel identified.

10.0 Design Issues for Further Considerations

The following design issues require further consideration:

· Reserve requirement after day-ahead market 

· The need for RMR

· Market power and monitoring

· Dynamic transfer implementation 

· Reserve schedule tags

� IOS are the services used to meet a control area’s ancillary services requirements, including operating reserves.  IOS and reserves are used interchangeably within this document.  


� California ISO estimated that a reduction of 100 MW of upward Regulation capacity for a 1 year period would have saved over $9.5 million. See “ISO Metered Subsystem (MSS) Option Proposal for Western Area Power Administration –Sierra Nevada Region (Western)”, April 7, 2003.


� If IOS are not offered in the DA market sufficient to meet Grid West’s CCA requirements, CCA LSEs will be required to offer IOS as necessary to provide adequacy.


� To be addressed in the next layer of TSLG work.


� Load responsibility includes firm export schedules. 


� As a participant in the NWPP reserve sharing group, Grid West will likely be exempt from the MSSC requirement.


� Although Grid West’s regional schedules are firm, it is possible that a schedule involving Grid West and other control areas may have interruptible segments in another control area.    


� On demand obligation is defined as “firm contractual sales of reserve obligation(s) for which the receiver has the right to call upon with notice of ten (10) minutes or less during the hour of delivery.” See WECC “Reliability Criteria: Part iii - Minimum Operating Reliability Criteria”, //www.wecc.biz.


� To be addressed in the next layer of TSLG work.


� To be addressed in the next layer of TSLG work.


� We assume that Grid West will allow IWRs from an injection point to an aggregated location such as zone, areas, CCA, etc. 


� Grid West uses capacity offers prices only to determine winning offers. However, Grid West may consider energy prices in the reserve offer if the deployment of reserve has major negative impact to the real-time imbalance prices.   


� In the next layer design, Grid West will look into various metering arrangements such as where generations are behind the load meters and decide if any adjustments to the metered values are needed. 


� Reserve deployment is discussed in a separate paper. 


� CAISO switched from sequential auctions to “rational buyer” approach. 
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