Single Electricity Market
Committee

Directed Contracts 2010/2011
Quantification and Pricing
Decision Paper

22 April 2010

SEM-10-022



Table of Contents

Introduction
Revised Timeline for the DC subscription Windows

Summary of Directed Contract Implementation Results

Directed Contract Quantities.........ccccccoecvivieeneennnnns
Directed Contract Pricing



. INTRODUCTION

An integral part of the Single Electricity Market (SEM) has been the development of a
Market Power Mitigation Strategy to ensure that the benefits associated with the
SEM are not undermined by the abuse of market power. To that end the
Commission for Energy Regulation and the Northern Ireland Authority for Utility
Regulation (“the Regulatory Authorities” or “RAs”) have jointly developed a strategy

to mitigate market power in the SEM.

A fundamental part of this strategy is the implementation of a suite of Directed
Contracts (“DCs”), the purpose of which is to remove the incentives on the incumbent
generators to attempt to profit from the exertion of market power. These contracts
will mitigate market power by reducing the incentive for the market participants to
submit bids above competitive levels, or otherwise withhold capacity, to influence
current spot prices or future contract prices. The contracts are a cornerstone of the
market power mitigation plan and provide the opportunity and ability to place greater

reliance on competitive forces.

This Decision Paper from the SEM Committee' reports on the results of the RAs’
implementation of the quantification and pricing methodologies for DCs. The
quantities and pricing formulae will apply to the DCs with a term from 1 October
2010 to 30" September 2011.

The methodologies that the RAs have adopted were consulted on at length and in
detail with the industry throughout the All Island Project (AIP). Of particular
relevance to the detailed methodologies underpinning the pricing, quantification and
allocation of DCs are the following papers which were published on the AIP website

(www.allislandproject.orq):

— Market Power Mitigation in the SEM - Directed Contracts: Price, Form and
Allocation, 21% June 2006, AIP/SEM/66/06

— Market Power Mitigation in the SEM - Directed Contracts: Price, Form and
Allocation: Decision Paper, 8" September 2006, AIP/SEM/115/06

' The SEM Committee is established in Ireland and Northern Ireland by virtue of section 8A of the
Electricity Regulation Act 1999 as inserted by section 4 of the Electricity Regulation (Amendment) Act
2007, and Article 6 (1) of the Electricity (Single Wholesale Market) (Northern Ireland) Order 2007
respectively. The SEM Committee is a Committee of both CER and NIAUR (together the Regulatory
Authorities) that, on behalf of the Regulatory Authorities, takes any decision as to the exercise of a
relevant function of CER or NIAUR in relation to a SEM matter.



— Market Power Mitigation in the SEM - Directed Contracts: Price, Form and
Allocation: Supplemental Decision Paper, 3" November 2006, AIP/SEM/165/06

— Market Power Mitigation in the SEM: Directed Contract Quantification
Methodology Consultation Paper, 22™ September 2006, AIP/SEM/244/06

— Market Power Mitigation in the SEM: Directed Contract Quantification
Methodology Decision Paper, 8" December 2006, AIP/SEM/208/06

The RAs have also consulted with the industry on the implementation of the 2010/11
DC process with a view to improving and building on the process pursued in the
previous years. A number of amendments were made to the subscriptions process,

the details of which can be found in the following papers:

— Market Power Mitigation in the SEM: Directed Contract Implementation Report
(Consultation Paper), 12" February 2010, SEM-10-005

— Directed Contract Implementation Report: A Response and Decision Paper, 1%
April 2010, SEM-10-016

— 2010 Master Contract for Differences Agreement, 14t April 2010, SEM-10-020

The RAs plan to publish ESB Power Generation Directed Contract Subscription
Rules for this process by the 26" April 2010.

Details of the general contracting process for 2010/11 including Non-Directed
Contracts (NDCs) and PSO related Contracts for Difference, can be found on an
information paper published by the RAs on the 1% April (SEM-10-017). An update to
this paper , with more details on the NDC products to be made available for 2010/11,
will be published by the RAs in May.



Il. REVISED TIMELINE FOR THE DC SUBSCRIPTION WINDOWS

Following the publication of the Directed Contract Implementation Report: A
Response and Decision Paper (SEM-10-016), the RAs received a request from a
market participant to delay the start of the DC subscription window until at least 5
working days following the CER’s publication of a “Review of the Regulatory
Framework for the Retail Electricity Market: Roadmap to Deregulation” (CER10058)
which was published on the 21st April. This is in order to give sufficient time to
consider the implications of this paper. Following discussions with other market
participants, the RAs concur that this request is reasonable and accordingly the start
date (though not the end date) for the primary subscription window will be 3 working
days later than originally planned. The dates for the 2010-11 DC subscription
windows will now be:

e Primary DC subscription will start on Thursday 29" April (rather than Monday
26™) and run until 24" May 2010. Please note that the 3rd May is a public holiday
in ROI and will not be a subscription day; and,

e Supplemental window runs from 1% to the 4" June 2010.



lll. SUMMARY OF DIRECTED CONTRACT IMPLEMENTATION
RESULTS

There are three elements to the RAs’ work on the implementation of Directed
Contracts (DCs). These are the quantification of the DCs required to mitigate market
power in the SEM; the pricing of DCs; and the eligibility of suppliers in the SEM to
subscribe to DCs.

— Quantity of Directed Contracts

For the purpose of determining DC quantities a HHI (Herfindahl-Hirschman Index)
level of 1,150 was considered appropriate for the first year of the SEM. The SEM
Committee has again decided to set this year’s threshold at 1,150. At this HHI level
only ESB Power Generation (ESB PG) will be required to sell DCs. NIE Energy
Power Procurement Business (NIEE PPB) is not required to offer DCs at this HHI
level for the 2010/2011 contracting year. The quantities of DCs which ESB PG will be
required to make available to eligible suppliers during the subscription windows are
shown below.

ESB PG

Directed Contract Quantities

Baseload | Mid-Merit Peak
Quarter Quantity Quantity Quantity

(MW) (MW) (MW)

Q4 2010 0 188 306
Q1 2011 0 155 202
Q2 2011 0 312 n/a
Q3 2011 0 211 n/a

— Pricing of Directed Contracts

The prices of directed contracts will be determined each day during the subscription
period using the regression formulae as determined by the RAs through econometric
analysis. The constants and coefficients of the pricing formulae are presented in the
table below.

The regression formulae for the calculation of the DC strike prices take the following
form:



DCStrikeq,p= dqp + Bap * NGq + Ygp * (NGg" NGg)+ 8qp * Clg + €qp * Cq

The regression constants and coefficients are shown in the table below.

Coefficients

Multiply Gas coefficient by euro/therm Gas price and all other
coefficients by euro/tonne fuel or euro/tonne C02 price. The Gas
Squared coefficient should be multiplied by the square of the
euro/therm Gas price (this squared figure has units of

euro”2/therm”2)

Contract Quarter  Constant Gas Gas * Gas Coal CcOo2

(p) (a) (apa) (Bp.a) (V) (Bp.0) (€p.a)
Baseload Q4'10 11.65 67.01 0.00 0.0042 0.4519
Mid-Merit Q4 '10 1691 70.41 0.00 0.0055 0.4588
Peak Q4'10 -6.12 252.72 -195.72 0.0377 0.6237
Baseload Q1'11 9.85 68.60 0.00 0.0138 0.4095
Mid-Merit  Q1'11 13.36 71.17 0.00 0.0179 0.4831
Peak Q1'11 -1.18 195.01 -136.83 0.0509 0.5629
Baseload Q2'11 7.89 70.70 0.00 0.0310 0.3865
Mid-Merit  Q2'11 11.69 72.01 0.00 0.0415 0.4628
Baseload Q3'11 4.65 71.74 0.00 0.0968 0.5088
Mid-Merit Q3 '11 991 74.61 0.00 0.1049 0.5887

— Supplier Eligibility

Using supplier MIC data and historical energy and load shape for each customer type
the RAs have calculated the MW eligibility for each type of DC for each supplier for
each of the DCs being offered by ESB PG, given that particular supplier's MVA of
MIC for each customer class. Suppliers’ MICs will be monitored on a monthly basis
by the RAs to ensure that suppliers are not opportunistically putting load back onto
the incumbent suppliers, NIE Energy and ESB Customer Supply, on a seasonal
basis to profit from DCs.

Supplier eligibility will be communicated to each supplier and to the DC seller (ESB
PG) separately.



IV. DIRECTED CONTRACT QUANTITIES

Directed Contracts will be offered in quarterly segments for the period 1% October
2010 to 30" September 2011. There are three DC products in the market: Baseload,
Mid-Merit and Peak. Suppliers can elect to subscribe for any given product in any
particular quarter from ESB PG. The definitions of the products are set out in the
Master Agreement. These are as follows:

— Baseload Product: For Trading Periods at the Contract Quantity arising in all
hours.

— Mid-merit Product: For Trading Periods at the Contract Quantity during the hours
beginning at 07:00 and ending at 23:00 on Business Days and for Trading
Periods on days that are not Business Days at 80% of the Contract Quantity.

— Peak: For Trading Periods arising during the hours beginning at 17:00 and ending
at 21:00 on all days during, October, November, December, January, February
and March at the Contract Quantity.

In the Quantification Methodology Decision Paper (AIP/SEM/208/06) the RAs
committed to using concentration measures as a means of assessing market power
in the SEM, and specifically on the Herfindahl-Hirschman Index (HHI), to set DC
quantities. In that paper the RAs also stated that they would select a HHI in the range
of 1,000 to 1,500 and it was anticipated that a threshold of between 1,000 to 1,250
would be appropriate.

The SEM Committee have decided to continue to use a target HHI level of 1,150 for
2010/2011. This HHI level is an input into the concentration model which is used to
determine the DC allocations to ESB Power Generation (ESB PG) (and NIEE PPB)
for each product by reducing monthly HHI levels to the target of 1,150. The
concentration model relies on the inputs and outputs of the validated market
simulation model, PLEXOS. These include half-hourly System Marginal Prices
(SMPs), generation average unit costs, unit availabilities and capacities etc.. The
concentration model is described in detail in the Directed Contract Implementation
Report (SEM-10-005) and the follow on decision paper (SEM-10-016).

ESB PG are required to have DCs imposed on them in order to reduce the market’s
HHI level to the target of 1,150. The DC quantities are set out below.



ESB PG

Directed Contract Quantities

Baseload | Mid-Merit Peak
Quarter Quantity Quantity | Quantity
(MW) (MW) (MW)
Q4 2010 0 188 306
Q12011 0 155 202
Q2 2011 0 312 n/a
Q3 2011 0 211 n/a




V. DIRECTED CONTRACT PRICING

The prices of Directed Contracts are determined by regression formulae that express
the DC strike price in a given quarter and for a given product (Baseload, Mid-Merit or
Peak) as a function of forward fuel and carbon prices. The dependent variable in the
regression formulae is the Directed Contract strike price; the independent variables
are forward fuel and carbon prices.

Base prices of Directed Contracts were derived from the validated market simulation
model, PLEXOS, by taking the average of 50 PLEXOS runs, each based on different
forced outage schedules. Forward or future fuel and carbon prices on 1% April 2010
were used. PLEXOS was then run over 145 times using an historically realistic
range of fuel and carbon price combinations to derive a range of prices for the three
products (Baseload, Mid-Merit and Peak). These SMPs were then regressed on the
range of input fuel and carbon prices to derive a regression equation for each product
and each quarter using an econometric pricing model, which measures the effects of
changes in fuel prices on SMP. The pricing formulae will consequently estimate the
relationship between fuel and carbon prices on the one hand and electricity prices in
the SEM on the other and essentially provides a derived estimate of the SMPs
PLEXOS would produce if run each day throughout the subscription window.

The DC seller, ESB PG, will apply the approved published fuel and carbon indices to
the regression formulae each day throughout the subscription window and notify
suppliers who have elected to subscribe for DC products on that day of the
calculated strike price. ESB PG contracts will be priced in euro.

It should be noted that if, between the publication date of the pricing formulae and a
time at which it is applied during the subscription period, forward fuel or carbon
markets move to a point outside the range of values for which there is sufficient
confidence in the pricing formulae, the Regulatory Authorities reserve the right to
suspend subscription and rerun the econometric pricing model or otherwise to amend
the determination of the DC strike prices to correct any mispricing. The rerun would
be done using the prevailing forward fuel and carbon prices as inputs. In this case,
the resulting formulae would replace the original formulae and would be used to
establish DC strike prices thereafter. The formulae may also be rerun if there is
significant change to plant availability. The subscription window would reopen once

the formulae have been revised.



The Directed Contract regression formulae take the following form:

DCStrikeqp= 0qp + Bgp * NGq + Yqp * (NGg* NGg)+ 8qpp * Clg + €4 * Cq

where:
DCStrikeq, = Directed Contract Strike Price (in € MWh) for the relevant quarter

(q) and product (p), i.e., baseload, mid-merit and peak.
0q,p = formula constant, which may vary by quarter (q) and product (p).

Baps Yaps Oqps and g4, = formula coefficients, which may vary by quarter (q) and

product (p).

NG, = the price (in pence sterling per therm) for quarterly Intercontinental
Exchange Natural Gas Futures for the relevant quarter, as published on
www.theice.com as the “Daily Volumes for ICE UK Natural Gas Futures
(Quarters)” + (GBP/EURO Exchange Rate) / 100.

CL, = the price (in US dollars per metric tonne) for quarterly Forward Coal API2
swap transactions, as reported by Argus Coal Daily International + USD/EURO

Exchange Rate.

C, = the weighted-average price (in Euro per tonne of Carbon Dioxide) published

by the London Energy Brokers Association on their website (www.leba.org.uk) for

a given calendar year. The calendar price for a given year will apply to all

quarters falling within that year.

The values of the constants and the independent variable coefficients are set out in
the table below.



Coefficients

Multiply Gas coefficient by euro/therm Gas price and all other
coefficients by euro/tonne fuel or euro/tonne C02 price. The Gas
Squared coefficient should be multiplied by the square of the
euro/therm Gas price (this squared figure has units of

euro”2/therm”2)

Contract Quarter  Constant Gas Gas * Gas Coal CcOo2

(p) (a) (ap.a) (Bp.a) (V) (Sp.0) (€p.a)
Baseload Q4'10 11.65 67.01 0.00 0.0042 0.4519
Mid-Merit Q4 '10 16.91 70.41 0.00 0.0055 0.4588
Peak Q4'10 -6.12 252.72 -195.72 0.0377 0.6237
Baseload Q1'11 9.85 68.60 0.00 0.0138 0.4095
Mid-Merit  Q1'11 13.36 71.17 0.00 0.0179 0.4831
Peak Q1'11 -1.18 195.01 -136.83 0.0509 0.5629
Baseload Q2'11 7.89 70.70 0.00 0.0310 0.3865
Mid-Merit  Q2'11 11.69 72.01 0.00 0.0415 0.4628
Baseload Q3'11 4.65 71.74 0.00 0.0968 0.5088
Mid-Merit Q3 '11 991 74.61 0.00 0.1049 0.5887

Worked Example:

The following example uses hypothetical fuel and carbon prices to illustrate the

calculation of DC strike prices given the relevant regression formulae.

Given the following spot exchange rates and Q1 2011 fuel and carbon prices:

Fuel and Carbon Prices

Gas 40 GBP pence /therm
Coal 85.00 USD per tonne
CO, 14.00 Euro/tonne

Exchange Rates

USD/EURO 1.3585
GBP/EURO 0.8825

And converting the fuel to Euro using spot exchange rates (e.g. Gas: 40/100 =+

0.8825) results in the following

Euro prices:

Conversion of Fuel Prices to Euro

Gas 0.45326 Euro/therm
Coal 62.57 Euro per tonne
CO; 14.00 Euro/tonne

The contract strike prices for the Baseload, Mid-merit and Peak products in Quarter 1

2011 are calculated as follows:

10




— Baseload Q1’11 Strike Price = 9.85 + (68.60* 0.45326) + (0.00 * 0.45326*
0.45326) + (0.0138 *62.57) + (0.4095 * 14.00)
= €47.53 per MWhr

— Mid-Merit Q1’11 Strike Price = 13.36 + (71.17* 0.45326) + (0.00 * 0.45326*
0.45326) + (0.0179 *62.57) + (0.4831 * 14.00)
= €53.50 per MWhr

— Peak Q1’11 Strike Price =-1.18 + (195.01* 0.45326) + (-136.83 * 0.45326*
0.45326) + (0.0509 *62.57) + (0.5629 * 14.00)
= €70.16 per MWhr

The following tables show Directed Contract prices using actual fuel, carbon and
exchange rate inputs as reported for Friday 12" April 2010 in euro.

Sample ESB PG Directed Contract Prices
Baseload Mid-Merit .
Quarter Price Price P(zr;l:ml;vrrl:;e
(€/MWh) (€/MWh)
Q4 2009 47.40 54.33 77.88
Q12010 49.85 55.92 72.51
Q2 2010 45.62 51.73 n/a
Q3 2010 48.34 56.46 n/a

Please note that in reality, the DC seller, ESB PG, will apply the approved published
fuel and carbon indices to the regression formulae each day throughout the

subscription window. T

The primary DC window is from 29" April until the 24™ May 2010 (please note that
the 3™ May is a public holiday in ROl and will not be a subscription day) and the
supplemental window runs from 1% to the 4™ June 2010. The start date for the
primary window is a revision to the Directed Contract Implementation Report: A
Response and Decision Paper (SEM-10-016), and is due to a request from a market
participant, and following discussions with other participants, to leave 5 working days
to the start of the window from the CER’s publication of a “Review of the Regulatory
Framework for the Retail Electricity Market: Roadmap to Deregulation” (CER10058)
which was published on 21 April.
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