Accepted Manuscript

Inducing truthful revelation of generator reliability

Mel T. Devine, Muireann A, Lynch

PII:
DOI:
Reference:

To appear in:

Received date:

Revised date:

Accepted date:

S0140-9883(17)30083-X
doi: 10.1016/j.eneco.2017.03.017
ENEECO 3588

Energy Economics
17 February 2016

22 November 2016
14 March 2017

e

Energy
Economics

Please cite this article as: Devine, Mel T., Lynch, Muireann A., Inducing truthful revela-
tion of generator reliability., Energy Economics (2017), doi: 10.1016/j.eneco.2017.03.017

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.



http://dx.doi.org/10.1016/j.eneco.2017.03.017
http://dx.doi.org/10.1016/j.eneco.2017.03.017

Inducing truthful revelation of generator reliability.

Mel T. Devine*"? and Muireann A. Lynch!

Economic and Social Research Institute, Dublin, Ireland / Department of Economics,
Trinity College, Dublin, Ireland
Mathematics Applications Consortium for Science and Industry (MACSI), Department

of Mathematics and Statistics, University of Limerick, Ireland

March 16, 2017

Abstract

Liberalised electricity markets often include a capacity remuneration mechanism to allow genera-
tion firms recover their fixed costs. Various de-rating factors and/or penalties have been incorporated
into such mechanisms in order to reward the unit based on the contribution they make to system
security, which in turn depends on the unit’s reliability. However, this reliability is known to the firm
but not to the regulator. We adopt a mechanism design approach for capacity payments based on a
declaration by the firm of their reliability. The mechanism scales payments and penalties according
to this declared reliability such that the firm’s profit-maximising strategy is to truthfully reveal its
reliability. A stochastic Mixed Complementarity Problem (MCP) is used to model the interactions
between the firms, and we apply this methodology to a test system using Irish electricity market
data. Truth-telling is induced, increasing the efficiency of capacity payments while eliminating the

requirement for the regulator to allocate resources to discovering reliability.
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