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In response to Recommendation 2 of the White Paper, concerning the availability of generating capacity, I advise to consider the proposal of reliability contracts. This proposal was first described by Oren, while Vázquez et al. developed the idea further.
 The main drawback of this system is that it is centrally administered, whereas the Commission prefers a policy that requires individual LSEs to meet certain capacity goals. I will first briefly describe the reliability contract proposal and then present my own ‘bilateral’ version, which meets the Commission’s preferences.

The central concept of reliability contracts is not to require a certain amount of capacity to be installed (forced or unforced), but to make generating companies commit to being able to provide a certain amount of generating capacity through call option contracts. The option premiums provide the generating companies with a steady revenue source (comparable to the capacity payments in an ICAP system), while the demand for the options (which is determined administratively, like in ICAP, and can be price-elastic, as is proposed in the White Paper) provides a clear signal of the demand for generating capacity. When the spot price rises above the option strike price, the system operator calls the options, which means that the generating companies are required to pay the system operator the difference between the pool price and the option strike price. Generating companies whose power plants produce electricity are fully hedged: their option payments are offset by their electricity sales, so their revenues are capped at the option strike price. Generators who have sold options but cannot produce when the options are called also pay, but do not have compensating revenues. This is an effective penalty that provides generating companies with an incentive to maximize their output during shortages. The risk of having to pay the difference between the electricity spot price and the option strike price for the volume of generating capacity that was committed but cannot be served also creates an incentive not to sell a higher volume of option contracts than the generating companies can cover with actually available generating capacity. 

This proposal has significant advantages:

· Generating companies receive an incentive to maximize their output during shortages. Withholding does not pay, but is punished; sales can only be maximized by maximizing output.

· Generating companies receive an incentive to accurately estimate the future availability of their generators. Because generating companies make a financial commitment to providing a certain amount of electricity when the options are called, there is no need to verify the availability of their power plants.
The main drawbacks of reliability contracts are:

· The ISO to collect the option payments and passes them through to the consumers; thus it is a highly centralized system, while the Commission prefers a system in which the LSEs are responsible for the resource commitment.
· The option contracts are auctioned by the ISO. There is a risk of abuse of market power in this auction.

· The system becomes quite complex is the presence of trade with markets that do not participate in this system.

As an alternative, the obligation to purchase option contracts could be placed upon the LSEs, rather than the ISO. This would give the load-serving entities a tangible product in return for their payments, namely a hedge against price rises, whereas purchasing capacity credits (like in PJM’s ICAP market) only fulfills an administrative requirement. I have labeled this option ‘bilateral reliability contracts’: load-serving entities are required to purchase call options from generators for a volume that is determined by the regulator, based upon their peak consumption plus a reserve margin.
 The requirement is backed by a penalty for load-serving entities who have not purchased a sufficient volume of reliability contracts. The reliability contracts are registered by a central agent, such as the ISO or the CPUC, to ensure that the load-serving entities purchase a sufficient volume of reliability contracts to meet their obligation. This option has been mentioned summarily in the literature, but it has not been developed yet. It was introduced by Oren.
  Vázquez et al. also mention a bilateral variant of reliability contracts, but do not develop it.
 
This capacity mechanism may be considered as a bilateral version of the reliability contract proposal, but also as an improvement upon PJM’s system of capacity requirements. The crucial difference between bilateral reliability contracts and the current capacity requirements in PJM is that in this proposal a generating company commits to offering its output at a pre-determined price to the load-serving entity that has purchased the option. The load-serving entity may choose to purchase electricity elsewhere if the market prices are low, but retains the opportunity to call the option when that is more attractive. This means that the load-serving entities who pay for the generating capacity have access to it when they need it.

As with capacity requirements and reliability contracts, the option premium can be left to the market. To a degree, market parties could also decide which strike price to choose. However, an option with a strike price equal to the value of lost load provides no risk mitigation and therefore has a value of zero. This would render the requirement to cover expected demand plus a reserve margin with option contracts moot. Therefore a maximum strike price would need to be established administratively. Generators and load-serving entities would be free to choose lower strike prices; a strike price of zero would effectively turn the option contract into a firm energy contract.

Similarly, an administrative body would need to choose a minimum contract duration to prevent the option contracts from converging with spot contracts. The experience in PJM teaches us that the minimum contract duration should be at least a number of months so generators cannot switch their positions during a price spike. The length of the contracts does not need to impede short-term efficiency. Load-serving entities that hold options below the market price will be interested in calling these options and reselling the electricity at the market price if they do not need them to meet their demand. Load-serving entities with insufficient options at the market price will purchase this electricity. Thus efficient short-term allocation is achieved. In case of a shortage, a load-serving entity’s risks are limited, as the call options that it purchased to meet its obligation guarantee that it has enough capacity available at the strike prices of the different option contracts. 

The main advantage of bilateral reliability contracts is that dependence upon the government to design an efficient auction is replaced by reliance upon a number of competing market parties (load-serving entities) to purchase the option contracts. The latter probably have better knowledge of the market than the government does and they have a competitive incentive to do all they can do to reduce the price of the contracts. To attract newcomers, LSEs may also sign multi-year contracts or purchase call options a number of years in advance. This solves the question in the centralized variant of reliability contracts of the timing and duration of the auctions: the load-serving entities themselves can find the optimum between liquidity and contract duration. In addition, if the load-serving entities cannot find call options for reserve capacity at an affordable rate, they may also invite their customers to sign interruptible contracts. This further limits market power in the capacity market.

Bilateral reliability contracts are compatible with trade with California’s neighboring markets, because in selling a reliability contract, a generating company commits to serving a specific load-serving entity. (This was the concern of Recommendation 5 of the White Paper.) Therefore the possibility to receive capacity payments and later to export during a regional shortage is removed. The system could contain a requirement that certain volumes of reliability contracts be procured from generators in specific parts of the network. This would allow for a controlled reliance upon imports, but it could also be used to ensure a balanced geographical development of the generation stock, given network constraints.

An option requirement does not change the issue of market power in the capacity market, such as PJM has experienced. The White Paper’s recommendation to apply a price-elastic demand curve should therefore be implemented.

The main question is how to implement bilateral reliability contracts in a market in which generating companies are vertically integrated with retail companies. Option contracts between the retail component and the generation component of a company are meaningless. It might be necessary to rate the availability of the company’s generating assets, like PJM does, and to subtract the in-company volume of unforced generating capacity from the company’s reliability contract. This would diminish one of the advantages of bilateral options, which was that they stimulate generating companies to maximize their output during shortages. However, the need for monitoring would still be smaller than in the current proposal. Moreover, this proposal solves the issue of trade with neighboring markets as well as the question of the duration and lead time of the contracts, because these are left to the market (except that a certain minimum duration needs to be established). Therefore the use of option contracts instead of resource adequacy requirements is still recommended.
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