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ABSTRACT

System operators in the electricity industry are required to procure reserve capacity to
deal with unanticipated outages, demand shocks, and transmission constraints. One traditional
method of procuring reserves is through a separate capacity auction with two-part bids. We analyze
an alternative scheme whereby reserves are procured through the energy market using only energy
bids, and capacity payments are made based on a generator’s implied opportunity cost. By using the
revelation principle, we are able to derive the equilibrium bidding function in this market and show
that generators have a clear incentive to understate their costs in order to capture higher capacity
rents. We then show that in spite of making energy payments based on the marginally procured unit,
the expected energy costs under our scheme are bounded by that of a disjoint auction. We then give
a numerical example for a special case of uniform demand distributions.

1.  INTRODUCTION

A common feature of restructured electricity markets is that an Independent System Operator
(ISO) is charged with the task of maintaining reliability of the electricity network in real time. Typically
the ISO will perform this by procuring electricity reserves in advance, which can then be quickly
dispatched to maintain system reliability in real-time.

In competitive markets, the assignment of generating units to reserve status is done through
some form of market mechanism. Traditionally, the ISO will run a reserve auction which is separate from
any other energy markets it operates. Under this scheme, it will normally solicit a two-part bid from
each generator − a capacity and energy price. The ISO will then compare all the bids by using some
scoring rule, and based on that make assignment and dispatch decisions. Units which are assigned
reserve status receive a capacity payment, regardless of whether or not they are actually called to
generate energy ex post. Units which are dispatched to generate in real-time are given a supplemental
energy payment.

The market design challenge is to devise the scoring and settlement rule in such a way so as
to prevent generators from collecting excessive rents by gaming the market. A well known procurement
auction of this sort which highlights the dangers of a poorly-designed mechanism were California’s
1993 round of biennial resource planning update (BRPU) auctions. The mechanism was designed to
resemble    a Vickery auction (1961) whereby the bidder with the lowest score in the initial auction was
allowed to negotiate terms for a contract similar to those offered by the bidder with the second-lowest
score. The rationale for this auction mechanism was that because of its second-price nature, generators
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on behalf of the Department of Energy. The first author was also supported by PSerc and by NSF Grants 0119301
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