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Caveat: This proposal is an attempt to respond to fast evolving circumstances.  It is an exploratory analysis being shared with NEPOOL Participants to solve or mitigate the problems of reserves and the general lack of forward markets in NEPOOL.

Forward markets for reserves would solve many current problems.  It has been assumed that it would be difficult to implement.  This proposal minimizes implementation problems.

The basic perceived implementation problem has been software changes.  Changes to bidding and settlements software involve almost all systems and require a very high level of quality control.  This is not feasible in the short-term.  

This proposal circumvents the implementation problem by assigning standing bids to assets that have sold forward.  The bids are then cleared and settled in the normal manner.  An auction would be held only quarterly or semi-annually so that new auction software would not be necessary.  

Conceptually this method could be adapted to long-advance resources such as demand-side resources or slow start generators.  This type of resource can provide relief in a capacity deficiency but is not an operating reserve.  This proposal focuses on operating reserve.

The instrument would be a call option.  A call option structure is necessary to attract resources that will only be called occasionally.  The resources must be paid for the opportunity cost of not running until called for energy.  For low variable cost units such as combined-cycle generators, this is a high cost.  Therefore the cheapest reserve units will be those with high cost energy and consequently low opportunity cost.   Note that a call option premium is similar in spirit to a capacity payment, but requires performance.

A call option mechanism would have the following characteristics.

Periodicity of auction: Quarterly or semi-annual.  A more frequent auction would require bidding software and automated clearing.   

Expiration dates: A long-term option should lower the risk of both seller and purchaser and should facilitate the financing of new construction.   We could begin with a 2-year duration  or expiration date.   An auction for options beginning at a date when new plants can come on-line would also attract more bidders, lower the financing costs of plants, and give plants incentive to design in flexibility as a service.   Different expiration dates (1 year from today, 2 years from today, and 3 years from today) could be used to produce a forward curve—also a very useful price signal.

Strike prices:  The call options should also be spread over different prices so that an operator knows which to call first.  The increased frequency with which an option is likely to be called will result in a higher call premium.  Some experience will be required to determine the best strike prices for operations.  

Minimum size:  The minimum size is necessary, until Electronic Dispatch, for the reserve unit to be seen and useful to an operator in a quick response situation.  It solves the “reserve fragmentitis” problem.

Minimum duration:  A minimum duration solves some of the flexibility problems that arise, providing incentive to build and maintain plants for flexibility.    For example the call option could require that the resource to have a minimum run no longer than 30 minutes and must be able to sustain the response for 1 hour.   

Total quantity:  The total quantity purchased must spread across different start and end dates, and strike prices.   The ISO would purchase less than its total requirements in any one auction.  Experience in California has also shown that a very important source of competition in the reserves market is the “supplemental energy” available from units dispatched solely for energy, but not fully loaded.  The ISO must also use a demand curve to decide when the price is too high.  Not purchasing on the forward market would require purchasing in the spot market (the current ex post market with a demand curve).

Performance and financial guarantees:   This call option would be a reliability product and therefore should come with strong incentives to performed when called.   A payment of three times the ECP that exists during non-performance would be appropriate.  ERCOT has used a similar price of three times the cost of emergency power for non-performance on firm power.  

The following table illustrates 5 possible products for one auction.

Table 1: Possible Call Option Structure
	Strike Price
	Minimum Size (until E.D.)
	Minimum Duration
	Expiration Date
	Quantity, MW
	Call Premium

	$100
	10 MW
	0.5 hour to 1 hour
	2 years
	250 or as determined by Demand Curve
	Market price

	$200
	10 MW
	0.5 hour to 1 hour
	2 years
	250 or as determined by Demand Curve
	Market price

	$500
	10 MW
	0.5 hour to 1 hour
	2 years
	250 or as determined by Demand Curve
	Market price

	$1000
	10 MW
	0.5 hour to 1 hour
	2 years
	250 or as determined by Demand Curve
	Market price

	$1500
	10 MW
	0.5 hour to 1 hour
	2 years
	250 or as determined by Demand Curve
	Market price


Other Issues

Counter Parties

A “counter party” to a sale of an option is the purchaser of the option.  The discussion above assumes that the ISO would be the purchaser of the option since the ISO is responsible for carrying reserves, and because the ISO must exercise the call option.  It is certainly the simplest and most implementation.

A second, or delayed, implementation could incorporate the addition of private counter parties  who would purchase the same options through the ISO auction, or directly from the ISO after the conclusion of the auction.  Unfortunately reliability is a public good, thus private parties will almost certainly value the options less than the ISO.  The ISO is willing to pay the value of reliability (a high price linked to the Value of Lost Load) while private parties are concerned with price hedging (the relatively low strike price).  Two prices would almost certainly have to be provided.  

E1 Sales

E1 sales out of NEPOOL should be eligible to bid into the auction.  If software changes are required, then this would have to be delayed.

Allocation

Reserves are the cost of firm power.  All participants benefit from the benefits of being able to trade firm power.  Allocation of the costs is a distribution of wealth issue, not an economic design issue.  

Ineligibility to Set the ECP

Call options do not set the spot market price.  Forward markets in general do not set the spot price since they are a form of insurance against the spot price.  Quick implementation of the call options as standing bids may have to allow the options to set price.

