Alternative Review of the Reserves and Operable Capacity Markets

-
Comments to the NEPOOL MOC 

Sithe New England (11/19/99)
Summary of Comments
Clearly the existing ancillary service markets in New England leave room for improvement.  Dr. Cramton's report on these markets raises several issues of concern. Dr. Cramton’s recommendations for restructuring ancillary service markets, however, focus almost entirely on limiting generator’s opportunities for gaming.  Before eliminating or placing further restrictions on NEPOOL's OPCAP and reserve markets, it is important also to examine whether the resulting market structure will support the goals that these markets were intended to attain.  Are different or additional changes needed that better support market goals?

One central concern we express here is whether the existing market structure provides the ISO with the operating capacity that it needs to reliably operate the system.  A growing body of anecdotal evidence exists that the ISO is not dispatching the system in a manner that is consistent with an efficient dispatch as envisioned in the market rules.  For example, uncertainty in load forecasts may be leading the ISO to commit more capacity than is typically supported in real-time markets.  Excess capacity that is committed by the ISO can have several negative impacts on the efficiency of the markets.  These include: 1) increased operation of generators at their LOL during times when their bids exceed the clearing price in the energy market; 2) lowered ECP’s due to the supply of additional power from uneconomic capacity postured at its LOL; and 3) lost opportunity costs for quick start units that would otherwise be the most cost-effective means of meeting energy demands.

Market modifications are required to better align the markets with the reliability practices of the ISO.  One difficulty in devising such modifications, however, is in obtaining a more complete understanding of the extent of the problem. For example, to what extent are each of the three impacts listed above currently undermining the efficiency of the market?  It is not possible for a single market participant to adequately assess these impacts as analysis requires market and dispatch data possessed only by the ISO.  Dr. Cramton appears to have chosen not to undertake such an analysis in his market assessment.

While more work is needed to assess the extent of the problem, various “medium-term” solutions can be designed would help improve the efficiency of the market. Sithe believes that, at a minimum, some mechanism must be put in place to compensate generators that, as a result of the commitment process, face costs in the real-time markets for which they are not compensated.  Sithe suggests the implementation of a day-ahead “availablility” market that would serve as a bridge to the full blown day-ahead energy and reserve markets that will be implemented as a part of multi-settlement.  

Alternatively, early implementation of multi-settlement (a market modification also supported in the Cramton report) could help to address many of the problems identified here.

Introduction and Background

Ancillary services are needed in the electric industry in order to ensure the reliability of electric service. The maintenance of reliable electric service requires that system operators be able to balance the system under a full range of system conditions and contingencies. Operating reserves, an adequate supply of capacity, and automatic generation control (AGC) are all needed for system operators to reliably balance supply and demand.

In introducing competition into the electric industry, NEPOOL elected to supply ancillary services to the system operator (ISO-NE) through competitive ancillary service markets.  Reserve, capacity, and AGC markets were included to ensure that system operators at ISO-NE have the capacity and operational flexibility they need to continuously balance electric supply and demand.  To be successful, the ancillary service markets should provide the ancillary services that system operators require. Any assessment of ancillary service markets should focus on their success in fulfilling this goal.

The Existing Ancillary Service Markets Do Not Appear to Provide the ISO with Sufficient Operating Capacity

A growing body of anecdotal evidence exists that, in order to maintain system reliability, the ISO is not dispatching the system in a manner that is consistent with an efficient dispatch as envisioned in the market rules. Because of load forecast or other uncertainties during unit commitment and/or dispatch practices reflecting a need to have additional operating capacity, the ISO may be posturing the system in a way that makes operating capacity available in excess of that which is supported by the markets.  

Such “excess” capacity hurts market performance.  For example, many generators complain that their units are postured at their Low Operating Limit (LOL) for extended periods of time.  Under NEPOOL rules, units at their LOL are usually not eligible to set the energy clearing price (ECP).  For this reason, units at LOL often earn revenues less than the costs that they have bid into the pool.  This problem occurs frequently enough that NEPOOL adopted a policy of paying uplift to generators committed to supply energy at their LOL for 85% or greater of the period during which they are scheduled to operate.

The posturing of units at LOL that are operating out of economic merit order tends to depress the energy clearing price, thus lowering the revenues of all generating resources on the system.  Thus results from the fact that, by serving a portion of demand, out of economic merit order capacity acts to artificially lower the marginal cost of serving additional load.  Resources that would otherwise be in merit order are not needed and the ECP tends to be set by less expensive units.  In addition, quick start units that can meet unexpected energy needs are needed less often and may face considerable lost opportunity costs.

Decreased energy prices and revenues for generators may appear to be a desirable result as they tend to decrease the total amount paid for electricity.  This result is inconsistent with the efficient market operation, however.  Efficient markets should work to serve demand in the marketplace at the lowest possible cost of producing the needed services.  Therefore, the market goal in dispatching units to serve demand is to do so at the lowest possible cost as revealed through generator bidding.

Some of the problems associated with the dispatch of units at their LOL are illustrated Tables 1 through 3 attached to these comments.  The first table illustrates an efficient dispatch of 8 fictitious generating resources to serve a total load of 810 MW and provide spinning reserves needed for reliability.  Units in Table 1 are dispatched to provide these services at the lowest possible cost as revealed through generator bidding.  Table 2 illustrates an alternative dispatch that provides the same amount of energy but does so by posturing two units that were not operating in Table 1 at their LOL.  This dispatch provides greater reliability (additional spinning reserves) but no longer minimizes the total as-bid cost of serving the market.  Table 3 compares the two dispatches.  The less efficient dispatch supports both lower prices and greater reserves, but does so at a large cost to generators.  The total revenues earned by generators decreases sharply even as their as-bid costs increase.  (A more detailed explanation accompanies Tables 1 and 2).

The necessity for system operators to consistently take steps that provide operating capacity in excess of the amount supported by the existing market rules indicates that the current market structure is not working adequately. Clearly, market modifications are required to improve the efficiency of the markets.  One difficulty in devising such modifications, however, is in obtaining a more complete understanding of the extent of the problem.  For example, no analyses have been presented to NEPOOL participants showing the extent to which units are operating at LOL or the impact of this posturing on the clearing price.  More information is needed on the amount of operating capacity that the ISO uses in meeting its reliability goals and the extent to which uncertainty impacts its need to commit excess capacity in advance of the real-time markets.  It is not possible for a single market participant to adequately analyze these issues as they requires data possessed only by the ISO. Dr. Cramton appears to have chosen not to undertake such an analysis in his market assessment.

Dr. Cramton’s Assessment is Too Narrowly Focused

Dr. Cramton’s assessment of NEPOOL’s Reserves and Operable Capacity (OPCAP) markets does not address the success of the markets in providing the ancillary services that the ISO needs to reliably operate the system.  In his report, Dr. Cramton focuses almost exclusively on eliminating opportunities for gaming by generating resources within the existing market structure.  His three principle recommendations for implementation in the “medium term” (in the period before the implementation of congestion management and multi-settlement) are:

1. Elimination of the OPCAP market.  Dr. Cramton states that this market does not serve any useful purpose “as presently designed.”  

2. Adoption of the “smart buyer” model for reserves.  This approach is intended to limit the prices paid for reserves to their “marginal value” to the system.

3. Eliminate resource bidding in the reserve markets.  In this approach, supply in the reserve markets would be fixed at the quantities available to the system based on the dispatch implemented by the ISO.  Generators would be unable to affect prices through bidding.

Each of these recommendations would either eliminate revenues earned by generators in ancillary service markets or prevent the revenues that are earned by generators from being “arbitrarily high.”  The third recommendation in particular appears to unfairly prohibit generators from participation in the markets.  Nevertheless, Sithe objects less to the specific recommendations made by Dr. Cramton than the fact that they appear focused solely on limiting generators ability to earn revenues from ancillary services.  A more balanced assessment of the reserve and OPCAP markets would first examine their success in providing the ancillary services that the ISO feels are needed to provide adequate system reliability.  At that point, it is also important to ensure that the level of payment made to generating resources is appropriate for the level of service that they offer.

Additional/Alternative Recommendation to Improve Ancillary Service Markets

Sithe believes that actions are needed to improve the efficiency of ancillary service markets and to fairly compensate resources for the services that they provide.  At a minimum, some mechanism must be put in place to compensate generators that, as a result of the ISO’s unit commitment process, face costs in the real-time markets for which they are not compensated.  Sithe suggests the implementation of a day-ahead “availablility” market that would serve as a bridge to the full blown day-ahead energy and reserve markets that will be implemented as a part of multi-settlement.  Sithe proposes that such an availability market would have the following features:

1. The day-ahead availability market would be a daily market (priced in $/MW-day).

2. Resources would bid into the availability market based on their willingness to provide capacity into real-time markets.  Thus, the price in the day-ahead availability market is intended to reflect the marginal cost of making additional capacity available for real time dispatch.

3. Successful bidders unable to provide such energy when called would be required to buy reserves at the real-time TMOR price.  

4. The ISO would set the total requirement in the day-ahead availability market at a level consistent with their unit commitment practices.  Typically, the availability requirement would exceed the sum the next days peak energy and reserve requirements.  This excess would reflect such factors as uncertainty in the ISO’s load forecast and the actual level of reserves included in the ISO’s unit commitment algorithms.

5. All resources selected in the day-ahead availability market would receive the market’s clearing price.  

Such an approach would provide a market mechanism to compensate resources for the additional costs that they face in providing the level of reliability required by the ISO’s unit commitment and dispatch practices. Modifications to this structure may make sense as more information becomes available about the ISO unit commitment process and operation of the existing ancillary markets.  Alternatively, early implementation of multi-settlement (a market modification also supported in the Cramton report) could help to address many of the problems identified here.
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Table 1: Simplified Example of Efficient Market Dispatch of Eight Unit System to Meet 810 MW Load

The example above shows a possible dispatch of 8 hypothetical generating units to meet a total load of 810 MW.  For the purposes of this example, ancillary services other than spinning reserves are ignored as is transmission congestion and other possible constraints on the dispatch of the system.  Based on the largest single contingency of a loss of 260 MW of generation, the spinning reserve requirement is set at 130 MW.  

The dispatch shown represents the minimum “as-bid cost” of meeting the energy and reserve requirements.  No other dispatch configuration provides the necessary energy and reserves for less based on the bidding of generating resources.  An Energy Clearing (ECP) price of $30/MWh is set based on the bid most expensive block of capacity selected to provide energy (i.e., block 1 of unit “Black”).  The spinning reserve price is based on the bid plus Lost Opportunity Cost of unit “Blue,” the most expensive resource providing spinning reserves.
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Table 2:  Simplified Example of Possible ISO Dispatch of Eight Unit System to Meet 810 MW Load

This alternate dispatch of resources also meets the energy and reserve requirements of our hypothetical system.  In this example, the ISO dispatches additional resources “Green” and “Orange” which displaces energy that was provided primarily by “Grey” and “Black” in the previous “Market” dispatch of the system.

Several differences are worth noting about this dispatch solution.  The spinning reserves available to the system operator increase significantly resulting in much greater operational flexibility.  While the total “as-bid cost” of the dispatch increases, the market price for both energy and spinning reserves decreases.  The ECP drops to $27/MWh as “Grey” replaces “Black” as the marginal resource.  The bids from units operating at their Low Operating Limit (LOL) are higher but not eligible to set the ECP.  This results in a much lower overall level of payment to generators.  Some additional “uplift” payment to generators operating at their LOL may result under current NEPOOL rules depending on the circumstances surrounding the dispatch.
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				Energy Requirement (MW):		810						Largest Contingency (MW):		260
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		Brown		60		200		21		22		20		2				260		- 0		- 0		10		$   5,660		$   7,800		$   - 0		$   - 0

		Blue		50		150		22		24		35		- 0				170		30		30		6		$   3,980		$   5,100		$   180		$   - 0

		Red		25		125		24		25		20		- 0				130		20		20		5		$   3,225		$   3,900		$   120		$   - 0

		Grey		20		200		26		27		50		1				170		50		50		4		$   4,620		$   5,100		$   300		$   - 0

		Black		40		220		29		30		30		- 0				80		30		30		- 0		$   2,360		$   2,400		$   180		$   - 0

		Green		35		200		37		38		40		1				- 0		- 0		- 0		1		$   - 0		$   - 0		$   - 0		$   - 0

		Orange		30		100		38		40		50		3				- 0		- 0		- 0		3		$   - 0		$   - 0		$   - 0		$   - 0

		Yellow		10		50		48		50		40		2				- 0		- 0		- 0		2		$   - 0		$   - 0		$   - 0		$   - 0

		Energy Clearing Price (ECP):				$   30										Total:		810		130		130				$   19,845		$   24,300		$   780		$   - 0

		Spinning Reserve Price:				$   6

				Capacity Providing Service

				Capacity Providing Service and Setting Price

				Energy Requirement (MW):		810						Largest Contingency (MW):		260

												Market Spin Requirement (MW):		130

		Possible ISO Dispatch "Solution" for Simplified Energy and Spinning Reserves Market

				Energy Capacity				Energy Bid				Spin Capacity		Spin Bid				Outcomes

				LOL Capacity		Capacity Block 1		LOL Block		Block 1		Block 1		Block 1				Generation Provided		Spin Provided		Spin "Bought"		Spin Price (LOC + bid)		Total "As-Bid Cost"		Payment for Generation		Payment for Spin Reserve		Possible Uplift Payment

		Unit		(MW)		(MW)		($/MWh)		($/MWh)		(MW)		($/MWh)				(MW)		(MW)		(MW)		($/MWh)

		Brown		60		200		21		22		20		2				260		- 0		- 0		7		$   5,660		$   7,020		$   - 0		$   - 0

		Blue		50		150		22		24		35		- 0				200		- 0		- 0		3		$   4,700		$   5,400		$   - 0		$   - 0

		Red		25		125		24		25		20		- 0				130		20		10		2		$   3,225		$   3,510		$   20		$   - 0

		Grey		20		200		26		27		50		1				115		50		50		1		$   3,135		$   3,105		$   100		$   - 0

		Black		40		220		29		30		30		- 0				40		30		30		- 0		$   1,160		$   1,080		$   60		$   80

		Green		35		200		37		38		40		1				35		40		40		1		$   1,335		$   945		$   80		$   350

		Orange		30		100		38		40		50		3				30		50		- 0		3		$   1,290		$   810		$   - 0		$   330

		Yellow		10		50		48		50		40		2				- 0		-				2		$   - 0		$   - 0		$   - 0		$   - 0

		Energy Clearing Price (ECP):				$   27										Total:		810		190		130				$   20,505		$   21,870		$   260		$   760

		Spinning Reserve Price:				$   2

				Capacity Providing Service

				Capacity Providing Service and Setting Price

				Capacity Providing Service at Low Operating Limit





Summary

		

				Market Dispatch		Possible ISO Dispatch

		Energy Requirement (MW):		810		810

		Energy Clearing Price ($/MW):		30		27

		Spinning Reserve Requirement (MW):		130		130

		Spinning Reserve Provided (MW):		130		190

		Spinning Reserve Price ($/MW):		6		2

		Total "As-Bid Cost" ($):		19,845		20,505

		Total Payment for Generation ($):		24,300		21,870

		Total Payment for Spinning Reserve ($):		780		260

		Possible Uplift Payment ($):		- 0		760






_1004169564.xls
Example

				Energy Requirement (MW):		810						Largest Contingency (MW):		260

												Market Spin Requirement (MW):		130

		Market "Solution" for Simplified Energy and Spinning Reserves Market

				Energy Capacity				Energy Bid				Spin Capacity		Spin Bid				Outcomes

				LOL Capacity		Capacity Block 1		LOL Block		Block 1		Block 1		Block 1				Generation Provided		Spin Provided		Spin "Bought"		Spin Price (LOC + bid)		Total "As-Bid Cost"		Payment for Generation		Payment for Spin Reserve		Possible Uplift Payment

		Unit		(MW)		(MW)		($/MWh)		($/MWh)		(MW)		($/MWh)				(MW)		(MW)		(MW)		($/MWh)

		Brown		60		200		21		22		20		2				260		- 0		- 0		10		$   5,660		$   7,800		$   - 0		$   - 0

		Blue		50		150		22		24		35		- 0				170		30		30		6		$   3,980		$   5,100		$   180		$   - 0

		Red		25		125		24		25		20		- 0				130		20		20		5		$   3,225		$   3,900		$   120		$   - 0

		Grey		20		200		26		27		50		1				170		50		50		4		$   4,620		$   5,100		$   300		$   - 0

		Black		40		220		29		30		30		- 0				80		30		30		- 0		$   2,360		$   2,400		$   180		$   - 0

		Green		35		200		37		38		40		1				- 0		- 0		- 0		1		$   - 0		$   - 0		$   - 0		$   - 0

		Orange		30		100		38		40		50		3				- 0		- 0		- 0		3		$   - 0		$   - 0		$   - 0		$   - 0

		Yellow		10		50		48		50		40		2				- 0		- 0		- 0		2		$   - 0		$   - 0		$   - 0		$   - 0

		Energy Clearing Price (ECP):				$   30										Total:		810		130		130				$   19,845		$   24,300		$   780		$   - 0

		Spinning Reserve Price:				$   6

				Capacity Providing Service

				Capacity Providing Service and Setting Price

				Energy Requirement (MW):		810						Largest Contingency (MW):		260

												Market Spin Requirement (MW):		130

		Possible ISO Dispatch "Solution" for Simplified Energy and Spinning Reserves Market

				Energy Capacity				Energy Bid				Spin Capacity		Spin Bid				Outcomes

				LOL Capacity		Capacity Block 1		LOL Block		Block 1		Block 1		Block 1				Generation Provided		Spin Provided		Spin "Bought"		Spin Price (LOC + bid)		Total "As-Bid Cost"		Payment for Generation		Payment for Spin Reserve		Possible Uplift Payment

		Unit		(MW)		(MW)		($/MWh)		($/MWh)		(MW)		($/MWh)				(MW)		(MW)		(MW)		($/MWh)

		Brown		60		200		21		22		20		2				260		- 0		- 0		7		$   5,660		$   7,020		$   - 0		$   - 0

		Blue		50		150		22		24		35		- 0				200		- 0		- 0		3		$   4,700		$   5,400		$   - 0		$   - 0

		Red		25		125		24		25		20		- 0				130		20		10		2		$   3,225		$   3,510		$   20		$   - 0

		Grey		20		200		26		27		50		1				115		50		50		1		$   3,135		$   3,105		$   100		$   - 0

		Black		40		220		29		30		30		- 0				40		30		30		- 0		$   1,160		$   1,080		$   60		$   80

		Green		35		200		37		38		40		1				35		40		40		1		$   1,335		$   945		$   80		$   350

		Orange		30		100		38		40		50		3				30		50		- 0		3		$   1,290		$   810		$   - 0		$   330

		Yellow		10		50		48		50		40		2				- 0		-				2		$   - 0		$   - 0		$   - 0		$   - 0

		Energy Clearing Price (ECP):				$   27										Total:		810		190		130				$   20,505		$   21,870		$   260		$   760

		Spinning Reserve Price:				$   2

				Capacity Providing Service

				Capacity Providing Service and Setting Price

				Capacity Providing Service at Low Operating Limit





Summary

		

				Market Dispatch		Possible ISO Dispatch

		Energy Requirement (MW):		810		810

		Energy Clearing Price ($/MW):		30		27

		Spinning Reserve Requirement (MW):		130		130

		Spinning Reserve Provided (MW):		130		190

		Spinning Reserve Price ($/MW):		6		2

		Total "As-Bid Cost" ($):		19,845		20,505

		Total Payment for Generation ($):		24,300		21,870

		Total Payment for Spinning Reserve ($):		780		260

		Possible Uplift Payment ($):		- 0		760






_1004168947.xls
Example

				Energy Requirement (MW):		810						Largest Contingency (MW):		260

												Market Spin Requirement (MW):		130

		Market "Solution" for Simplified Energy and Spinning Reserves Market

				Energy Capacity				Energy Bid				Spin Capacity		Spin Bid				Outcomes

				LOL Capacity		Capacity Block 1		LOL Block		Block 1		Block 1		Block 1				Generation Provided		Spin Provided		Spin "Bought"		Spin Price (LOC + bid)		Total "As-Bid Cost"		Payment for Generation		Payment for Spin Reserve		Possible Uplift Payment

		Unit		(MW)		(MW)		($/MWh)		($/MWh)		(MW)		($/MWh)				(MW)		(MW)		(MW)		($/MWh)

		Brown		60		200		21		22		20		2				260		- 0		- 0		10		$   5,660		$   7,800		$   - 0		$   - 0

		Blue		50		150		22		24		35		- 0				170		30		30		6		$   3,980		$   5,100		$   180		$   - 0

		Red		25		125		24		25		20		- 0				130		20		20		5		$   3,225		$   3,900		$   120		$   - 0

		Grey		20		200		26		27		50		1				170		50		50		4		$   4,620		$   5,100		$   300		$   - 0

		Black		40		220		29		30		30		- 0				80		30		30		- 0		$   2,360		$   2,400		$   180		$   - 0

		Green		35		200		37		38		40		1				- 0		- 0		- 0		1		$   - 0		$   - 0		$   - 0		$   - 0

		Orange		30		100		38		40		50		3				- 0		- 0		- 0		3		$   - 0		$   - 0		$   - 0		$   - 0

		Yellow		10		50		48		50		40		2				- 0		- 0		- 0		2		$   - 0		$   - 0		$   - 0		$   - 0

		Energy Clearing Price (ECP):				$   30										Total:		810		130		130				$   19,845		$   24,300		$   780		$   - 0

		Spinning Reserve Price:				$   6

				Capacity Providing Service

				Capacity Providing Service and Setting Price

				Energy Requirement (MW):		810						Largest Contingency (MW):		260

												Market Spin Requirement (MW):		130

		Possible ISO Dispatch "Solution" for Simplified Energy and Spinning Reserves Market

				Energy Capacity				Energy Bid				Spin Capacity		Spin Bid				Outcomes

				LOL Capacity		Capacity Block 1		LOL Block		Block 1		Block 1		Block 1				Generation Provided		Spin Provided		Spin "Bought"		Spin Price (LOC + bid)		Total "As-Bid Cost"		Payment for Generation		Payment for Spin Reserve		Possible Uplift Payment

		Unit		(MW)		(MW)		($/MWh)		($/MWh)		(MW)		($/MWh)				(MW)		(MW)		(MW)		($/MWh)

		Brown		60		200		21		22		20		2				260		- 0		- 0		7		$   5,660		$   7,020		$   - 0		$   - 0

		Blue		50		150		22		24		35		- 0				200		- 0		- 0		3		$   4,700		$   5,400		$   - 0		$   - 0

		Red		25		125		24		25		20		- 0				130		20		10		2		$   3,225		$   3,510		$   20		$   - 0

		Grey		20		200		26		27		50		1				115		50		50		1		$   3,135		$   3,105		$   100		$   - 0

		Black		40		220		29		30		30		- 0				40		30		30		- 0		$   1,160		$   1,080		$   60		$   80

		Green		35		200		37		38		40		1				35		40		40		1		$   1,335		$   945		$   80		$   350

		Orange		30		100		38		40		50		3				30		50		- 0		3		$   1,290		$   810		$   - 0		$   330

		Yellow		10		50		48		50		40		2				- 0		-				2		$   - 0		$   - 0		$   - 0		$   - 0

		Energy Clearing Price (ECP):				$   27										Total:		810		190		130				$   20,505		$   21,870		$   260		$   760

		Spinning Reserve Price:				$   2

				Capacity Providing Service

				Capacity Providing Service and Setting Price

				Capacity Providing Service at Low Operating Limit





Summary

		

				Market Dispatch		Possible ISO Dispatch

		Energy Requirement (MW):		810		810

		Energy Clearing Price ($/MW):		30		27

		Spinning Reserve Requirement (MW):		130		130

		Spinning Reserve Provided (MW):		130		190

		Spinning Reserve Price ($/MW):		6		2

		Total "As-Bid Cost" ($):		19,845		20,505

		Total Payment for Generation ($):		24,300		21,870

		Total Payment for Spinning Reserve ($):		780		260

		Possible Uplift Payment ($):		- 0		760






