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1. Background
The Modification was received by the Secretariat on July 8th 2008 and first presented at Meeting 15 of the Modifications Committee on 28 July 2008. The Modification was proposed in response to a number of non-cost reflective prices spikes in the market during 2008, resulting from the treatment of a generator with more than one fuel type in the MSP software. The Original Proposal sought to address the issue by introducing a category of “Dual Rated Units” in the Code in order to address the bidding practice of generators with two fuel types and two distinct capacity ratings corresponding to each fuel type.  The issue had been raised to the RAs in the Market Design phase of SEM, but it was decided to model the generator in the T&SC Rules as is currently done in the market. 
2. Purpose of Proposed Modification 
2a. Justification for Modification

The T&SC and MSP implementation of its Rules model generators as having a single fuel type and do not take account of the special case where a generator may have more than one fuel type and a different rating corresponding to each fuel type. The Kilroot generator consists of two 300MW units which were originally commissioned to run on oil. The units were later converted to allow the burning of either oil or coal. However, when fired by coal, each unit can run continuously at up to 220MW and when fired on oil 260 MW.

In normal operation, with coal cheaper than oil, the units are generally run on coal i.e. are available up to approximately 220 MW using coal. In order for the units to generate up to 260MW, they must be switched to operate on oil.  This change takes approximately 6 hours. During oil to coal firing operation changeover the units must drop their output to ~150 MW. This changeover typically takes less than one hour.
The additional capacity obtainable from changing fuel provides additional system security and access to this capacity for the System Operators is a system required to avoid, in extreme situations, load shedding.

This behaviour cannot be accurately modelled in the current MSP software and is not accounted for in the existing T&SC Rules. 

The units currently submit price quantity pairs reflecting their SRMCs for coal up to their penultimate offer step. Thereafter their commercial offer data reflects the use of oil. The time that the units take to change over from coal to oil is reflected by a dwell time in their technical characteristics. The current handling of these Dual Rated units within the market has resulted in high price spikes, as the Kilroot units have become the marginal units which set the price on a number of days, on occasion for more than one interval. 

As a Rules and systems change to more accurately model the operation of the units i.e. a change to the market engine, would be very major, this modification proposes to define a new type of generator unit, a “Dual Rated Generator Unit”. A simplified solution to the issue is proposed, whereby the units’ availability in the Energy market would be limited to the availability of the fuel which they are actually using. The units’ availability in the Capacity market would remain equal to their max availability i.e. max(availability on oil, availability on coal). 

With reference to the modification text:

For the Ex-Ante run, in the case of  a Dual Rated Generator Unit, the value of its Forecast Availability Profile shall be capped on a per trading period basis by its Dual Rated Limit, prior to submission to the Market Operator, for those Trading Periods where  the unit is forecast to run on its Primary Fuel.

For the Ex-Post runs, in the case of a Dual Rated Generator Unit, the Outturn Availability data stream submitted by the System Operator will include availability values for both primary and secondary fuels (e.g. coal and oil in Kilroot’s case), together with a flag denoting which fuel is actually in use. The market software will calculate the Actual Availability (AAuh) using the Primary Fuel Type Outturn Availability for the proportion of the Trading Period where the Dual Rated Generator Unit is firing on its Primary Fuel Type and will use the Secondary Fuel Type Outturn Availability for the proportion of the Trading Period where the Dual Rated Generator Unit is firing on its Secondary Fuel Type. The Rating Flag will signal which fuel type is in use on a per minute basis.

The calculation of the Availability Profile for a Dual Rated Generator Unit will use the maximum of the Primary Fuel Type Outturn Availability Profile and the Secondary Fuel Type Outturn Availability Profile on a per minute basis in determining the Availability Profile for use in the Capacity market. 

(EAuh =  APuh for calculation of Capacity Payments)

Note: A Dual Rated Generator Unit will be a Predictable Price Maker Generator Unit. This is implicit in its definition as a non-autonomous thermal generator unit which does not have Priority Dispatch.

2b. Impact of not implementing a solution
Dual Rated units within the market will continue to be modelled inaccurately. The most likely result of this will be continued non cost-reflective price spikes in the market. The issue is likely to become more marked at times of high oil prices. 
3. Impact on Code Objectives

This modification to further objective 1.3.2 of the T&SC “to facilitate the efficient, economic and coordinated operation, administration and development of the Single Electricity Market in a financially secure manner”.

4. Development Process
This modification was first raised by SEMO at Meeting 15 of the Modifications Committee on July 28th 2008. Prior to raising the modification, a number of days in the market on which non-cost reflective spikes in SMP were believed to have occurred, were analysed and results shared with Participants in bilateral meetings and in the Modifications Committee. A report detailing this analysis was published in October 2008 (detailed in Appendix 7).

Four Working Groups were held to progress this Modification on August 21st 2008, September 25th 2008, November 28th 2008 and January 28th 2009 respectively. (Please see appendix 3 for Working Group reports). Three versions of the Modification are available. Version 3 of the modification was voted on at Meeting 24 of the Modifications Committee on September 29th 2009. All three versions of the Proposal propose changes to version 4.2 of the T&SC, sections 2.34,  2.69, 4.28, 4.48, 4.49, ,4.51, 4.52 , N.32, Glossary, Appendix K.
5. Assessment of Alternatives

Although there were three versions of Mod_34_08, all three refer to the same solution, with changes to the T&SC text to best reflect the proposed solution. An “alternative” solution was suggested by the TSOs at the fourth (January) Working Group. 
The alternative solution was not raised as a modification. 

Summary of Alternative Solution:

A generator with Dual Rated Units would submit a single set of Technical Offer Data and two sets of Commercial Offer Data to SEMO (one for each fuel type) with the COD for the primary fuel being set as the default data. The SO would then collect and store availabilities for each fuel and record on which fuel the unit is actually dispatched. The SO would submit to SEMO - for use in the ex-post initial run of the MSP Software - the availability for the fuel that the unit is actually dispatched on as well as the higher of the two availabilities for the calculation of Capacity Payments. The availability of the fuel of actual dispatch would be used as the upper limit for the Dual Rated unit’s market schedule quantity in the MSP Software.  The MSP Software would schedule Dual Rated units based on the COD for each trading period (similar to how Interconnector units’ bids and MIUNs relate to individual trading periods). Notably, as with the original proposal, the higher availability of the Dual Rated unit is used for its eligible availability for the calculation of capacity payments. 
PPB raised the following issues with the ‘alternative’ modification proposal 
1. Role of SOs in influencing SMP and merit order by their actions and whether this is appropriate or against a principle of the SEM

2. Reduction in infra-marginal rents to PPB (caused by a loss in remuneration at the incremental MW) when Kilroot units scheduled over the fuel changeover point

3. Does not deal adequately with Kilroot units’ running on coal ‘overburn’

6. Working Group and/or Consultation

Four Working Groups were held to progress the modification (please see appendix 3 for Working Group reports). A consultation paper was issued in November 2008, five responses were received by the Secretariat from AES Kilroot, Bord Gáis,  ESB, NIE Energy PPB and Viridian Power & Energy. (Please see appendix 5 of this report for consultation paper and responses).
In addition, the Regulatory Authorities conducted a parallel consultation on the definition/classification of a Dual Rated Generator Unit. 

7. Impact on other Codes/Documents

Although it may not be deemed absolutely necessary, it should be considered whether a definition of a Dual Rated Generator should be included in the Glossary of the Grid Code for clarity - although only T&SC Rules govern it. 
8. Impact on Systems and Resources
The modification results in a number of impacts on the Central Market Systems which include the TSO Actual Availability Interfaces, the creation  new type of unit in Registration, changes to the Ex Post Actual Availability and Ex Post Availability Profile calculation and changes to the Ex Post Schedule Demand calculation when a unit is under test. In addition,  there are development and testing impacts.
Impacts on SEMO resources include an eight week testing period.  A temporary manual work around was also assessed which would require one full-time resource. 
Note on manual work around
The supporting analysis for this modification involved manually capping the Actual Availability at just below the critical bidstep. It should be noted that this does not strictly follow the wording of the proposed modification, specifically, if the unit was changing fuels from coal to oil during a Trading Period, the manual workaround would not capture portions of a Trading Period for which the unit was on coal, but would instead set the availability based on the entire TP. 
9. Modifications Committee views
Meeting 15 – July 28th 2008

A number of bilateral meetings and a MOST (Market Operator Special Topic) took place in advance of submission of the Modification. SEMO explained the Modification with a presentation. Question and answer session, presenter confirmed Lagrangian Relaxation (LR) ran 98% of the time but Mixed Integer Programming (MIP) was used 12 times since Market Start. Either engine may be run, MIP is used when an infeasible solution is found to exist. SEMO Member highlighted that there is a business process outside the Code on MIP versus LR. SEMO to conduct further analysis on MIP versus LR. Generator Member concerned about market transparency, SEMO indicated that going forward Market Participants will be made aware when MIP is being used but the MO concerned that it should retain a certain amount of flexibility as a process is in place. 
Generators must register with RAs to become a dual rated generator. Legally it’s not possible to make this change specific to the Kilroot units. There is no obligation for a generator to register as dual rated. The Modification proposes wording “may” register, however there will be some obligation for NIE Energy PPB to register the Kilroot units as dual rated generator units. The rules as currently written given the issue do not result in SMP being reflective of the marginal cost of producing electricity which is a specific Code objective. The RA Member indicated that there will be a regulatory framework in place that sets out criteria for units to register which will be outside the Code and subject to RA approval, this Modification seen as priority from a RA perspective. SEMO will cap the Kilroot units if they operate on coal, using a manual workaround, this method can be onerous for participants as it can involve market re-settling or re-pricing. 
The Modification Proposal seeks to address the issue in the Systems rather than a manual workaround, informal discussions were held with the vendor, the impact would be on Day1+. Generator Member expressed a preference for a enduring solution but cautious of making a decision based on data for 10 days. Supplier Members suggested a Consultation and Working Group should be scheduled given the complexity of the Modification and the sample size analysed. Members requested further data analysis be provided at the Working Group. SEMO to facilitate a manual workaround in the short term; until an enduring solution is in place. Data request to be submitted by Wednesday 30th July and Working Group to be scheduled within a fortnight, SEMO to provide the Working Group with a cost from the vendor of the enduring solution.
Meeting 16 – September 30th 2008
An update on two working groups were given at Meeting 16 and an overview of costs related to the implementation of the modification. Cost of change to the Central market Systems was estimated to be in the region of €190,000, changes to RCUC would also be necessary estimated at €70,000. An action was taken to issue a consultation paper which would reflect all inputs, outputs and discussion points raised on the Modification. Attention was drawn to a number of action items listed in Working Group report 2 (see appendix 3 of this report for further detail).

Meeting 18 – December 1st 2008

An overview of progress of the third Working Group was given, the Working Group was  inconclusive in its recommendation to the Modifications Committee. SEMO agreed to conduct further analysis at the request of the Committee, but given the level of resources necessary to conduct the work, this would then be subject to the Committee then being satisfied to vote on the Modification. Concerns were raised regarding SEMO continuing a manual work around, uneconomic pricing continuing in the Market and inconclusive analysis on customer costs. A fourth Working Group was recommended to include an alternative to the original Modification for which a member proposed developing a solution..
Meeting 20 – February 10th 2009  

Alternative proposal and Working Group results presented at Meeting 20. SEMO pointed out that there was no impact assessment for the alternative solution and that it needed to be further  developed before going for an impact assessment. Committee agreed TSOs should conduct additional work on the alternative solution to determine if it would be possible to deliver the modification in advance of the June cut off date for CMS release schedule.
Meeting 21 – April 2nd 2009

Progress made on alternative solution, could be considered for April 2010 release if approved before July. RA extension until 30th September 2009. TSO agreed to circulate an update to the Committee prior to a further Working Group in May.

Meeting 22 – June 4th 2009

Secretariat provided an update on behalf of NIAUR and proposed to schedule a Working Group towards the end of June. Members raised concerns over the length of time that this issue is taking. Participants wanted to see evidence of progress being made on the discussions between NIAUR, PPB and SONI.

Meeting 23 – July 28th 2009

NIAUR provided an update as discussions mainly in Northern Ireland between PPB, SONI, NIAUR. Analysis required on alternative solution prior to another Working Group (SEMO, PPB, SONI, RAs). Alternative solution may require an impact assessment. It was agreed to schedule a further Working Group for August or early September following completion of analysis.
Meeting 24 – September 28th 2009

Secretariat notified the Committee of an update on the modification circulated by the RAs. Extension due to expire September 2009, RAs will not grant a further extension to the modification with the exception of the purpose of drafting an FRR. Comments on the cost of implementing the modification given the decrease in demand. The Committee agreed to vote on this modification.
10. Additional Information 

Dual Rating Modification – Clarification of issue around bid step

With regard to Mod_34_08 Dual Rating Amendment, the proposal is that if the unit is burning its Primary Fuel type (coal in the case of the Kilroot units), the Outturn Availability pertaining to that fuel type will be used in the Actual Availability calculation for the unit (in the Energy Market), which determines the upper limit at which it may be scheduled in the MSP software. (The units’ availability in the Capacity market would remain equal to their max availability on either fuel, as is currently the case.)

However, in order for this proposal to work, it is critical that the Actual Availability of the unit's Primary Fuel type in the case where it is using its Primary Fuel is always less than the critical bidstep of the Dual Rated Unit, i.e. that bidstep in which the switchover of fuels is incorporated.

For example, if the PPB bids for the Kilroot units are as follows:

	PRICE1
	QUANTITY1
	PRICE2
	QUANTITY2
	PRICE3
	QUANTITY3
	PRICE4
	QUANTITY4

	
	
	
	
	
	
	
	

	35
	108
	52.98
	179.077
	97
	203.29
	443.88
	242.036


but the Actual Availability calculated from the Outturn Availability of the Primary Fuel type (coal in this case) is 204MW, which is possible given that it has capacity rating on coal up to 220MW, then the unit may still be scheduled in its Secondary fuel type bid region i.e. Price 4 above will be the bid, even though the unit is burning its Primary fuel type (coal) and so may set the price in the market as it has done historically.

Applying this generically, the critical bidstep is not necessarily the third one.  This cannot be captured in  the T&SC as it relates to bidding and would need to be monitored outside it by the Market Monitoring Unit. 

The supporting analysis for this modification involved manually capping the Actual Availability at just below the critical bidstep (at 203MW where the bids were as above) so the problem did not arise. However this was to prove the principle and does not strictly follow the wording of the proposed modification. 

This issue was raised by SEMO at one of the Dual Rated Working Groups, where it did not receive huge attention due to the heated debate on the fundamental principle of the modification. PPB have since stated that they do not see this as being a problem.
The issue was also raised separately with the Regulatory Authorities at a monthly T&SC meeting. 

It is important that this is taken into account if this modification is to be implemented. 
11. Recommendation

This Modification was ‘Recommended for Approval’ by the Modifications Committee at Meeting 24 on September 29th by Unanimous vote as follows:

Dave O’Connor, Gareth Blaney, Grainne O’Shea, Iain Wright, John Cussen, Michael Walsh, Stephen Walsh, William Steele.
12. Proposed Legal Drafting

	MODIFICATION PROPOSAL FORM

	

	MODIFICATION PROPOSAL - SUBMISSION FORM

	

	

	Modification Proposal submitted by
	Date of Submitting Proposal:
	Type of Proposal (delete as appropriate)
	Modification Proposal Number:                                        (to be assigned by Secretariat)                

	SEM-O
	08 July 2008
	Standard
	 Mod_34_08

	Contact Details for Modification Proposal Originator ( if not a member)

	Name: Niamh Delaney
	Telephone number: (01)  2370321

	
	

	Address: The Oval, 160, Shelbourne Road, Ballsbridge, Dublin 4.

	e-mail address: niamh.delaney@sem-o.com

	

	Modification Proposal Title;
	Dual Rated Generator Amendment 

	
	

	Trading and Settlement Code section(s) affected by Modification Proposal

	Version 4.2 Sections 2.34,  2.69, 4.28, 4.48, 4.49, ,4.51, 4.52 , N.32, , Glossary, Appendix K

	

	

	Modification Proposal Description               

2.34       A Party (or Applicant, as applicable) shall, on registration of a Generator Unit, specify if the Unit is:

1. a Wind Power Unit;

2. an Energy Limited Generator Unit;

3. a Pumped Storage Unit;

4. a Demand Side Unit;

5. a Netting Generator Unit; or
6. an Interconnector Unit; or

7. a Dual Rated Generator Unit, provided the Party has the approval of the Regulatory Authorities in accordance with paragraph 2.34a.

2.34a    A Party (or Applicant, as applicable) may register a Generator Unit as a Dual Rated Generator Unit provided that the Regulatory Authorities have given their written consent for the registration of the relevant Generator Unit by the Party(or Applicant) as a Dual Rated Generator Unit. 

Generator Unit with Non-Firm Access

2.69 A Generator Unit has Non-Firm Access where it operates under a Connection    Agreement which provides for a Firm Access Quantity which is less than the Maximum Export Capacity of the relevant site.  As part of the registration process for such Generator Units, the Firm Access Quantity of Trading Site s for each Trading Day t (FAQSst) shall be recorded in accordance with Appendix H “Participant and Unit Registration and Deregistration”.  No Netting Generator Unit, or Demand Side Unit or Dual Rated Generator Unit shall be deemed to have Non-Firm Access.

4.28

Each Participant shall ensure that the Forecast Availability Profile submitted in respect of each of its Generator Units shall contain the Participant’s forecast of average level of Availability, in MW, for the Generator Unit for each Trading Period in the Optimisation Time Horizon. The forecast Availability values can be positive (including zero), but cannot be negative. In the case of Dual Rated Generator Unit, the value of the Forecast Availability Profile, with respect to the relevant Dual Rated Generator Unit, shall be capped on a per Trading Period basis by its Dual Rated Limit, prior to submission to the Market Operator.

Availability, Minimum Stable Generation and Minimum Output

4.48
              Each System Operator shall submit to the Market Operator the Generator Unit Technical Characteristics, consisting of Outturn Minimum Stable Generation, Outturn Availability and Outturn Minimum Output, in respect of each Generator Unit, which is Dispatchable, registered within its Currency Zone, for the previous Trading Day, in accordance with Appendix K “Market Data Transactions”.  In the case of a Dual Rated Generator Unit, the Outturn Availability submitted to the Market Operator shall include declarations for both Primary and Secondary Fuel Types, the Primary Fuel Type Outturn Availability and Secondary Fuel Type Outturn Availability respectively. In addition, a Rating Flag shall be submitted to denote whether a Dual Rated Generator Unit is operating using its Primary or Secondary Fuel Type. 

4.49

              The Market Operator shall calculate time-weighted average values of Minimum Stable Generation (MINGENuh), Availability Profile (APuh) and Minimum Output (MINOUTuh) in respect of each Generator Unit u in each Trading Period h as follows:

1. The time-weighted average Minimum Stable Generation (MINGENuh) for Trading Period h is the sum (over all Outturn Minimum Stable Generation values for Generator Unit u that apply during Trading Period h of the product of each Outturn Minimum Stable Generation value for Generator Unit u and the proportion of the Trading Period for which that Outturn Minimum Stable Generation value applies.

2. The time-weighted average Availability Profile (APuh) for Trading Period h is the sum over all Outturn Availability values for Generator Unit u that is not a Dual Rated Generator Unit  that apply during Trading Period h of the product of each Outturn Availability value for Generator Unit u and the proportion of the Trading Period for which that Outturn Availability value applies.  

3. In the case of a Dual Rated Generator Unit, the time-weighted average Availability Profile (APuh) for Trading Period h is the sum over all Outturn Availability values for Generator Unit u that apply during Trading Period h of the product of each Outturn Availability value for Dual Rated Generator Unit u and the proportion of the Trading Period for which that Outturn Availability value applies.  The value of Outturn Availability used on a per minute basis is the maximum of the Primary Fuel Type Outturn Availability value and the Secondary Fuel Type Outturn Availability value. 

4. 3. The time-weighted average Minimum Output (MINOUTuh) for Trading Period h is the sum over all Outturn Minimum Output values for Generator Unit u that apply during Trading Period h of the product of each Outturn Minimum Output value for Generator Unit u and the proportion of the Trading Period for which that Outturn Minimum Output value applies.

Actual Availability

4.51     The Market Operator shall calculate the Actual Availability (AAuh) for each

            Trading Period, as set out below.  

Actual Availability for Generator Units with no Non-Firm Access 

4.52    For each Generator Unit u with no Non-Firm Access that is not a Netting Generator Unit and is not a Dual Rated Generator Unit, the Actual Availability (AAuh) for each Trading Period shall be calculated as follows:


AAuh = APuh 
Where

1.      APuh is the Availability Profile for Generator Unit u in Trading Period h.

4.52a     For each Dual Rated Generator Unit u, the Actual Availability (AAuh) for each Trading Period shall be calculated as the sum over all Outturn Availability values for Dual Rated Generator Unit u that apply during Trading Period h of the product of each Outturn Availability value for Dual Rated Generator Unit u and the proportion of the Trading Period for which that Outturn Availability value applies where the Outturn Availability equals the Primary Fuel Type Outturn Availability when the Rating Flag  denotes the Primary Fuel Type and the Outturn Availability equals the Secondary Fuel Type Outturn Availability when the Rating Flag denotes the Secondary Fuel Type. 

N.32 

For each Ex-Post Initial MSP Software Run, Schedule Demand in each Trading Period h shall be calculated by the Market Operator as follows:

the Actual Output (AOuh) for all Price Maker Generator Units u that are not Under Test; 

less the summation of all reductions in Output of any Predictable Price Taker Generator Unit, and any Predictable Price Maker Generator Unit that is Under Test, calculated as the difference between:

a. the minimum of Nominated Quantity (NQuh) and the Availability Profile (APuh) of the relevant Generator Unit for Trading Period h; or, where the Generator is a Dual Rated Generator Unit Under Test, the minimum of Nominated Quantity (NQuh) and the Actual Availability (AAuh) of the relevant Dual Rated Generator Unit for Trading Period h.
and

b. the Actual Output (AOuh) of the relevant Generator Unit u for

         Trading Period h,

with increases in Output having the opposite sign;

less the summation of all reductions in Output of any Variable Price Taker Generator Unit and any Variable Price Maker Generator Unit that is Under Test, calculated as the difference between:

c. the Availability Profile (APuh) of the relevant Generator Unit u for Trading Period h; and

d. the Actual Output (AOuh) of the relevant Generator Unit u for Trading Period h, 

with increases in Output having the opposite sign; 

plus an estimate of any reduction in demand in Trading Period h as a consequence of Demand Control as set out in the relevant Grid Code; 

plus the Dispatch Quantity (DQu’h) of each Interconnector Residual Capacity Unit u’ in Trading Period h.

Generator Unit Technical Characteristics Data Transaction

The Data Records for the Generator Unit Technical Characteristics Data Transaction are described in Table K.3 and the Submission Protocol in Table K.4.

Table K.3 – Generator Unit Technical Characteristics Data Transaction Data Records

Trading Day 

Participant Name

Unit ID

Effective Time

Issue Time

Outturn Availability (Primary Fuel Type Outturn Availability for Dual Rated Generator Units)
Secondary Fuel Type Outturn Availability
Rating Flag
Outturn Minimum Stable Generation

Outturn Minimum Output

Table K.4 – Generator Unit Technical Characteristics Data Transaction Submission Protocol

Sender

System Operators
Recipient

Market Operator

Number of Data Transactions

One containing data for each change in Outturn Availability (Primary Fuel Type Outturn Availability for Dual Rated Generator Units), Secondary Fuel Type Outturn Availability, Rating Flag, Outturn Minimum Stable Generation or Outturn Minimum Output per Generator Unit during the day

Frequency of Data Transactions


Daily

First Submission time

After end of day

Last Submission time

By 14:00 on the day on which the relevant Trading Day ends As required to resolve a Data Query where the Data Records in the Transaction are discovered to be in error

Permitted frequency of resubmission prior to last submission time
Unlimited

Required resubmission subsequent to last submission time


By 14:00, 2 days after the relevant Trading Day ends

Valid Communication Channels

Type 3 (computer to computer)

Process for data validation 

None

O.7   The following Outturn Data in so far as is applicable to each Generator Unit for the Trading Day, as provided by the relevant System Operator to the Market Operator in accordance with Appendix K: “Market Data Transactions”, shall be used by the Market Operator to create Instruction Profiles for each Generator Unit for each Trading Day: 

1. Outturn Minimum Stable Generation;

2. Outturn Minimum Output;

3. Outturn Availability (Primary Fuel Type Outturn Availability for Dual Rated Generator Units);
4. Secondary Fuel Type Outturn Availability;
5. Rating Flag; and
6. Last Status Change Time.
Clearly state the desired amendment and all text formula changes to the code and/or Attach further information if necessary



	

	

	Generator Unit

means a Generator, and/or other item of Dispatchable plant, registered by a Participant, or which is the subject of an application for registration, under the Code.  For the purposes of the Code a Generator Unit may be any one of the following types, without limitation: Autonomous Generator Unit, Demand Side Unit, Energy Limited Generator Unit, Hydro-electric Generator Unit, Interconnector Unit, Interconnector Error Unit, Interconnector Residual Capacity Unit, Netting Generator Unit, Pumped Storage Unit, Run-of-River Hydro Unit, Wind Power Unit or Dual Rated Generator Unit.
Dual Rated Generator Unit

means a thermal Generator Unit which has two distinct capacity ratings corresponding to two distinct fuel sources, is not an Autonomous Generator Unit and does not have Priority Dispatch.
Dual Rated Limit 
means a Dual Rated Generator Unit’s maximum capability in MW to deliver Active Power limited by its lower capacity rating.

Primary Fuel Type Outturn Availability
means the subset of Availability data for a Dual Rated Generator Unit pertaining to the Availability of the Dual Rated Generator Unit based on its Primary Fuel Type provided for a previous Trading Day submitted in accordance with paragraph 4.48.

Secondary Fuel Type Outturn Availability
means the subset of Availability data for a Dual Rated Generator Unit pertaining to the Availability of the Dual Rated Generator Unit based on its Secondary Fuel Type provided for a previous Trading Day submitted in accordance with paragraph 4.48.

Primary Fuel Type 
means the fuel type corresponding to a Dual Rated Generator Unit’s lower capacity rating.

Secondary Fuel Type 
means the fuel type corresponding to a Dual Rated Generator Unit’s higher capacity rating.

Rating Flag
means a boolean flag submitted on a per minute basis for a Dual Rated Generator Unit denoting whether its Primary or Secondary Fuel Type is currently in use. Rating Flag can be set to denote Primary Fuel Type or Secondary Fuel Type. This flag will toggle when a unit has switched from operating using its Primary Fuel Type to Secondary Fuel Type or vice versa.



	

	

	 Modification Proposal Justification                                                                                                                                           Clearly state the reason for the Modification. Attach further information if necessary

	

	

	The T&SC and MSP implementation of its Rules model generators as having a single fuel type and do not take account of the special case where a generator may have more than one fuel type and a different rating corresponding to each fuel type. The Kilroot generator consists of two 300MW units which were originally commissioned to run on oil. The units were later converted to allow the burning of either oil or coal. However, when fired by coal, each unit can only run up to 220MW and when fired on oil 260 MW.

In normal operation the units are generally run on coal i.e. are available up to approximately 220 MW using coal. In order for the units to generate up to 260MW, they must be switched to operate on oil.  This change over takes approximately 6 hours. During oil to coal firing operation changeover the units must drop their output to ~150 MW. This changeover typically takes less than one hour.

This behaviour cannot be accurately modelled in the current MSP software and is not accounted for in the existing T&SC Rules. 

The units currently submit price quantity pairs reflecting their SRMCs for coal up to their penultimate offer step. Thereafter their commercial offer data reflects the use of oil. The time that the units take to change over from coal to oil is reflected by a dwell time in their technical characteristics. The current handling of these Dual Rated units within the market has resulted in high price spikes, as the Kilroot units have become the marginal units which set the price on a number of days, on occasion for more than one interval. 

As a Rules and systems change to more accurately model the operation of the units i.e. a change to the market engine, would be very major, this modification proposes to define a new type of generator unit, a “Dual Rated Generator Unit”. A simplified solution to the issue is proposed, whereby the units’ availability in the Energy market would be limited to the availability of the fuel which they are actually using. The units’ availability in the Capacity market would remain equal to their max availability i.e. max(availability on oil, availability on coal). 

With reference to the modification text:

For the Ex-Ante run, in the case of  a Dual Rated Generator Unit, the value of its Forecast Availability Profile shall be capped on a per trading period basis by its Dual Rated Limit, prior to submission to the Market Operator, for those Trading Periods where  the unit is forecast to run on its Primary Fuel.

For the Ex-Post runs, in the case of a Dual Rated Generator Unit, the Outturn Availability data stream submitted by the System Operator will include availability values for both primary and secondary fuels (e.g. coal and oil in Kilroot’s case), together with a flag denoting which fuel is actually in use. The market software will calculate the Actual Availability (AAuh) using the Primary Fuel Type Outturn Availability for the proportion of the Trading Period where the Dual Rated Generator Unit is firing on its Primary Fuel Type and will use the Secondary Fuel Type Outturn Availability for the proportion of the Trading Period where the Dual Rated Generator Unit is firing on its Secondary Fuel Type. The Rating Flag will signal which fuel type is in use on a per minute basis.
The calculation of the Availability Profile for a Dual Rated Generator Unit will use the maximum of the Primary Fuel Type Outturn Availability Profile and the Secondary Fuel Type Outturn Availability Profile on a per minute basis in determining the Availability Profile for use in the Capacity market. 

(EAuh =  APuh for calculation of Capacity Payments)

Note: A Dual Rated Generator Unit will be a Predictable Price Maker Generator Unit. This is implicit in its definition as a non-autonomous thermal generator unit which does not have Priority Dispatch.

This modification addresses objective  2 of the T&SC, namely “to facilitate the efficient, economic and coordinated operation, administration and development of the Single Electricity Market in a financially secure manner”.


	

	

	

	

	Implication of not implementing the Modification

	Dual Rated units within the market will continue to be modelled inaccurately. The most likely result of this will be continued price spikes in the market.

 

	

	

	

	

	Please return this form to Secretariat - e-mail ( modifications@sem-o.com)

	


13. Implementation Timescale, Costs and Resources

The proposed Implementation date is in line with the SEM Central Market Systems release plan. It is proposed that this Modification is made on a Trading Day basis.

14. Appendix A – Original Proposal

Mod_34_08
	MODIFICATION PROPOSAL FORM

	

	MODIFICATION PROPOSAL - SUBMISSION FORM

	

	

	Modification Proposal submitted by
	Date of Submitting Proposal:
	Type of Proposal (delete as appropriate)
	Modification Proposal Number:                                        (to be assigned by Secretariat)                

	SEM-O
	08 July 2008
	Standard
	 Mod_34_08

	Contact Details for Modification Proposal Originator ( if not a member)

	Name: Niamh Delaney
	Telephone number: (01)  2370321

	
	

	Address: The Oval, 160, Shelbourne Road, Ballsbridge, Dublin 4.

	e-mail address: niamh.delaney@sem-o.com

	

	Modification Proposal Title;
	Dual Rated Generator Amendment 

	
	

	Trading and Settlement Code section(s) affected by Modification Proposal

	Version 4.2 Sections 2.34,  2.69, 4.28, 4.48, 4.49, ,4.51, 4.52 , N.32, , Glossary, Appendix K

	

	

	Modification Proposal Description               

2.34       A Party (or Applicant, as applicable) shall, on registration of a Generator Unit, specify if the Unit is:

8. a Wind Power Unit;

9. an Energy Limited Generator Unit;

10. a Pumped Storage Unit;

11. a Demand Side Unit;

12. a Netting Generator Unit; or
13. an Interconnector Unit or

14. a Dual Rated Generator Unit, provided the Party has the approval of the Regulatory Authorities in accordance with paragraph 2.34a.

2.34a    A Party (or Applicant, as applicable) may register a Generator Unit as a Dual Rated Generator Unit provided that the Regulatory Authorities have given their written consent for the registration of the relevant Generator Unit by the Party(or Applicant) as a Dual Rated Generator Unit. 

Generator Unit with Non-Firm Access

2.70 A Generator Unit has Non-Firm Access where it operates under a Connection    Agreement which provides for a Firm Access Quantity which is less than the Maximum Export Capacity of the relevant site.  As part of the registration process for such Generator Units, the Firm Access Quantity of Trading Site s for each Trading Day t (FAQSst) shall be recorded in accordance with Appendix H “Participant and Unit Registration and Deregistration”.  No Netting Generator Unit or ,Demand Side Unit  or Dual Rated Generator Unit shall be deemed to have Non-Firm Access.

4.28

Each Participant shall ensure that the Forecast Availability Profile submitted in respect of each of its Generator Units shall contain the Participant’s forecast of average level of Availability, in MW, for the Generator Unit for each Trading Period in the Optimisation Time Horizon. The forecast Availability values can be positive (including zero), but cannot be negative. In the case of a Dual Rated Generator Unit, where a Participant forecasts to use the Dual Rated Generator Unit’s Primary Fuel Type at any stage during the Optimisation Time Horizon, the Participant shall ensure that for those Trading Periods where it forecasts to use its Primary Fuel Type, the value of the Forecast Availability Profile with respect to the relevant Dual Rated Generator Unit, shall be less than or equal to its Dual Rated Limit, prior to submission to the Market Operator.

Availability, Minimum Stable Generation and Minimum Output

1.1 4.48
              Each System Operator shall submit to the Market Operator the Generator Unit Technical Characteristics, consisting of Outturn Minimum Stable Generation, Outturn Availability and Outturn Minimum Output, in respect of each Generator Unit, which is Dispatchable, registered within its Currency Zone, for the previous Trading Day, in accordance with Appendix K “Market Data Transactions”.  In the case of a Dual Rated Generator Unit, the Outturn Availability submitted to the Market Operator shall include declarations for both Primary and Secondary Fuel Types, the Primary Fuel Type Outturn Availability and Secondary Fuel Type Outturn Availability respectively. In addition, a Rating Flag shall be submitted to denote whether a Dual Rated Generator Unit is operating using its Primary or Secondary Fuel Type. 

4.49

              The Market Operator shall calculate time-weighted average values of Minimum Stable Generation (MINGENuh), Availability Profile (APuh) and Minimum Output (MINOUTuh) in respect of each Generator Unit u in each Trading Period h as follows:

3. The time-weighted average Minimum Stable Generation (MINGENuh) for Trading Period h is the sum (over all Outturn Minimum Stable Generation values for Generator Unit u that apply during Trading Period h of the product of each Outturn Minimum Stable Generation value for Generator Unit u and the proportion of the Trading Period for which that Outturn Minimum Stable Generation value applies.

4. The time-weighted average Availability Profile (APuh) for Trading Period h is the sum over all Outturn Availability values for Generator Unit u that is not a Dual Rated Generator Unit  that apply during Trading Period h of the product of each Outturn Availability value for Generator Unit u and the proportion of the Trading Period for which that Outturn Availability value applies.  

3. In the case of a Dual Rated Generator Unit, the time-weighted average Availability Profile (APuh) for Trading Period h is the sum over all Outturn Availability values for Generator Unit u that apply during Trading Period h of the product of each Outturn Availability value for Dual Rated Generator Unit u and the proportion of the Trading Period for which that Outturn Availability value applies.  The value of Outturn Availability used on a per minute basis is the maximum of the Primary Fuel Type Outturn Availability value and the Secondary Fuel Type Outturn Availability value. 

4. 3. The time-weighted average Minimum Output (MINOUTuh) for Trading Period h is the sum over all Outturn Minimum Output values for Generator Unit u that apply during Trading Period h of the product of each Outturn Minimum Output value for Generator Unit u and the proportion of the Trading Period for which that Outturn Minimum Output value applies.

Actual Availability

4.51     The Market Operator shall calculate the Actual Availability (AAuh) for each

            Trading Period, as set out below.  

Actual Availability for Generator Units with no Non-Firm Access 

4.52    For each Generator Unit u with no Non-Firm Access that is not a Netting Generator Unit and is not a Dual Rated Generator Unit, the Actual Availability (AAuh) for each Trading Period shall be calculated as follows:


AAuh = APuh 
Where

1.      APuh is the Availability Profile for Generator Unit u in Trading Period h.

4.52a     For each Dual Rated Generator Unit u, the Actual Availability (AAuh) for each Trading Period shall be calculated as the sum over all Outturn Availability values for Dual Rated Generator Unit u that apply during Trading Period h of the product of each Outturn Availability value for Dual Rated Generator Unit u and the proportion of the Trading Period for which that Outturn Availability value applies where the Outturn Availability equals the Primary Fuel Type Outturn Availability when the Rating Flag  equals 1 and the Outturn Availability equals the Secondary Fuel Type Outturn Availability when the Rating Flag  equals 0. 

N.32 

For each Ex-Post Initial MSP Software Run, Schedule Demand in each Trading Period h shall be calculated by the Market Operator as follows:

the Actual Output (AOuh) for all Price Maker Generator Units u that are not Under Test; 

less the summation of all reductions in Output of any Predictable Price Taker Generator Unit, and any Predictable Price Maker Generator Unit that is Under Test, calculated as the difference between:

e. the minimum of Nominated Quantity (NQuh) and the Availability Profile (APuh) of the relevant Generator Unit for Trading Period h; or, where the Generator is a Dual Rated Generator Unit Under Test, the minimum of Nominated Quantity (NQuh) and the Actual Availability (AAuh) of the relevant Dual Rated Generator Unit for Trading Period h.
and

f. the Actual Output (AOuh) of the relevant Generator Unit u for

         Trading Period h,

with increases in Output having the opposite sign;

less the summation of all reductions in Output of any Variable Price Taker Generator Unit and any Variable Price Maker Generator Unit that is Under Test, calculated as the difference between:

g. the Availability Profile (APuh) of the relevant Generator Unit u for Trading Period h; and

h. the Actual Output (AOuh) of the relevant Generator Unit u for Trading Period h, 

with increases in Output having the opposite sign; 

plus an estimate of any reduction in demand in Trading Period h as a consequence of Demand Control as set out in the relevant Grid Code; 

plus the Dispatch Quantity (DQu’h) of each Interconnector Residual Capacity Unit u’ in Trading Period h.

Generator Unit Technical Characteristics Data Transaction

The Data Records for the Generator Unit Technical Characteristics Data Transaction are described in Table K.3 and the Submission Protocol in Table K.4.

Table K.1 – Generator Unit Technical Characteristics Data Transaction Data Records

Trading Day 

Participant Name

Unit ID

Effective Time

Issue Time

Outturn Availability

Primary Fuel Type Outturn Availability
Secondary Fuel Type Outturn Availability
Rating Flag
Outturn Minimum Stable Generation

Outturn Minimum Output

Table K.2 – Generator Unit Technical Characteristics Data Transaction Submission Protocol

Sender

System Operators
Recipient

Market Operator

Number of Data Transactions

One containing data for each change in Outturn Availability, Primary Fuel Type Outturn Availability, Secondary Fuel Type Outturn Availability, Rating Flag, Outturn Minimum Stable Generation or Outturn Minimum Output per Generator Unit during the day

Frequency of Data Transactions


Daily

First Submission time

After end of day

Last Submission time

By 14:00 on the day on which the relevant Trading Day ends As required to resolve a Data Query where the Data Records in the Transaction are discovered to be in error

Permitted frequency of resubmission prior to last submission time
Unlimited

Required resubmission subsequent to last submission time


By 14:00, 2 days after the relevant Trading Day ends

Valid Communication Channels

Type 3 (computer to computer)

Process for data validation 

None

O.7   The following Outturn Data for each Generator Unit for the Trading Day, as provided by the relevant System Operator to the Market Operator in accordance with Appendix K: “Market Data Transactions”, shall be used by the Market Operator to create Instruction Profiles for each Generator Unit for each Trading Day: 

7. Outturn Minimum Stable Generation;

8. Outturn Minimum Output;

9. Outturn Availability; and
10. Primary Fuel Type Outturn Availability

11. Secondary Fuel Type Outturn Availability

12. Rating Flag; and

A.1 3.  7.Last Status Change Time.
Clearly state the desired amendment and all text formula changes to the code and/or Attach further information if necessary



	

	

	Generator Unit

means a Generator, and/or other item of Dispatchable plant, registered by a Participant, or which is the subject of an application for registration, under the Code.  For the purposes of the Code a Generator Unit may be any one of the following types, without limitation: Autonomous Generator Unit, Demand Side Unit, Energy Limited Generator Unit, Hydro-electric Generator Unit, Interconnector Unit, Interconnector Error Unit, Interconnector Residual Capacity Unit, Netting Generator Unit, Pumped Storage Unit, Run-of-River Hydro Unit, Wind Power Unit or Dual Rated Generator Unit.
Dual Rated Generator Unit

means a thermal Generator Unit which has two distinct capacity ratings corresponding to two distinct fuel sources, is not an Autonomous Generator Unit and does not have Priority Dispatch.
Dual Rated Limit 
means a Dual Rated Generator Unit’s maximum capability in MW to deliver Active Power limited by its lower capacity rating.

Primary Fuel Type Outturn Availability
means the subset of Availability data for a Dual Fuel Generator Unit pertaining to the Availability of the Generator Unit based on its Primary Fuel Type provided for a previous Trading Day submitted in accordance with paragraph 4.48.

Secondary Fuel Type Outturn Availability
means the subset of Availability data for a Dual Fuel Generator Unit pertaining to the Availability of the Generator Unit based on its Secondary Fuel Type provided for a previous Trading Day submitted in accordance with paragraph 4.48.

Primary Fuel Type 
means the fuel type corresponding to a Dual Rated Generator Unit’s lower capacity rating.

Secondary Fuel Type 
means the fuel type corresponding to a Dual Rated Generator Unit’s higher capacity rating.

Rating Flag
means a boolean flag submitted on a per minute basis for a Dual Rated Generator Unit denoting whether its Primary or Secondary Fuel Type is currently in use. Rating Flag equals 1 for Primary Fuel Type and Rating Flag equals 0 for Secondary Fuel Type. This flag will toggle when a unit has switched from operating using its Primary Fuel Type to Secondary Fuel Type or vice versa.



	

	

	 Modification Proposal Justification                                                                                                                                           Clearly state the reason for the Modification. Attach further information if necessary

	

	

	The T&SC and MSP implementation of its Rules model generators as having a single fuel type and do not take account of the special case where a generator may have more than one fuel type and a different rating corresponding to each fuel type. The Kilroot generator consists of two 300MW units which were originally commissioned to run on oil. The units were later converted to allow the burning of either oil or coal. However, when fired by coal, each unit can only run up to 220MW and when fired on oil 260 MW.

In normal operation the units are generally run on coal i.e. are available up to approximately 220 MW using coal. In order for the units to generate up to 260MW, they must be switched to operate on oil.  This change over takes approximately 6 hours. During oil to coal firing operation changeover the units must drop their output to ~150 MW. This changeover typically takes less than one hour.

This behaviour cannot be accurately modelled in the current MSP software and is not accounted for in the existing T&SC Rules. 

The units currently submit price quantity pairs reflecting their SRMCs for coal up to their penultimate offer step. Thereafter their commercial offer data reflects the use of oil. The time that the units take to change over from coal to oil is reflected by a dwell time in their technical characteristics. The current handling of these Dual Rated units within the market has resulted in high price spikes, as the Kilroot units have become the marginal units which set the price on a number of days, on occasion for more than one interval. 

As a Rules and systems change to more accurately model the operation of the units i.e. a change to the market engine, would be very major, this modification proposes to define a new type of generator unit, a “Dual Rated Generator Unit”. A simplified solution to the issue is proposed, whereby the units’ availability in the Energy market would be limited to the availability of the fuel which they are actually using. The units’ availability in the Capacity market would remain equal to their max availability i.e. max(availability on oil, availability on coal). 

With reference to the modification text:

For the Ex-Ante run, in the case of  a Dual Rated Generator Unit, the value of its Forecast Availability Profile shall be capped on a per trading period basis by its Dual Rated Limit, prior to submission to the Market Operator, for those Trading Periods where  the unit is forecast to run on its Primary Fuel.

For the Ex-Post runs, in the case of a Dual Rated Generator Unit, the Outturn Availability data stream submitted by the System Operator will include availability values for both primary and secondary fuels (e.g. coal and oil in Kilroot’s case), together with a flag denoting which fuel is actually in use. The market software will calculate the Actual Availability (AAuh) using the Primary Fuel Type Outturn Availability for the proportion of the Trading Period where the Dual Rated Generator Unit is firing on its Primary Fuel Type and will use the Secondary Fuel Type Outturn Availability for the proportion of the Trading Period where the Dual Rated Generator Unit is firing on its Secondary Fuel Type. The Rating Flag will signal which fuel type is in use on a per minute basis.
The calculation of the Availability Profile for a Dual Rated Generator Unit will use the maximum of the Primary Fuel Type Outturn Availability Profile and the Secondary Fuel Type Outturn Availability Profile on a per minute basis in determining the Availability Profile for use in the Capacity market. 

(EAuh =  APuh for calculation of Capacity Payments)
Note: A Dual Rated Generator Unit will be a Predictable Price Maker Generator Unit. This is implicit in its definition as a non-autonomous thermal generator unit which does not have Priority Dispatch.

This modification addresses objective  2 of the T&SC, namely “to facilitate the efficient, economic and coordinated operation, administration and development of the Single Electricity Market in a financially secure manner”.


	

	

	

	

	Implication of not implementing the Modification

	Dual Rated units within the market will continue to be modelled inaccurately. The most likely result of this will be continued price spikes in the market.

 

	

	

	

	

	Please return this form to Secretariat - e-mail ( modifications@sem-o.com)

	


Notes on completing Modification Proposal Form:

1. If a person submits a Modification Proposal on behalf of another person, that person who proposes the material of the change should be identified on the Modification Proposal Form as the Modification Proposal Originator.

2. Any person raising a Modification Proposal shall ensure that their proposal is clear and substantiated with the appropriate detail including the way in which it furthers the Code Objectives to enable it to be fully considered by the Modifications Committee.
3. Each Modification Proposal will include a draft text of the proposed Modification to the Code.
4. For the purposes of this Modification Proposal Form, the following terms shall have the following meanings:

Code:
means the Trading and Settlement Code for the Single Electricity Market

Modification Proposal:
means the proposal to modify the Code as set out in the attached form

Derivative Work:
means any text or work which incorporates or contains all or part of the Modification Proposal or any adaptation, abridgement, expansion or other modification of the Modification Proposal

The terms “Market Operator”, “Modifications Committee” and “Regulatory Authorities” shall have the meanings assigned to those terms in the Code.  

In consideration for the right to submit, and have the Modification Proposal assessed in accordance with the terms of Sections xx of the Code, which I have read and understand, I agree as follows:

1.
I hereby grant a worldwide, perpetual, royalty-free, non-exclusive licence:

to the Market Operator and the Regulatory Authorities to publish and/or distribute the Modification Proposal for free and unrestricted access;

to the Regulatory Authorities, the Modifications Committee and each member of the Modifications Committee to amend, adapt, combine, abridge, expand or otherwise modify the Modification Proposal at their sole discretion for the purpose of developing the Modification Proposal in accordance with the Code;

to the Market Operator and the Regulatory Authorities to incorporate the Modification Proposal into the Code;

1.4
to all Parties to the Code and the Regulatory Authorities to use, reproduce and distribute the Modification Proposal, whether as part of the Code or otherwise, for any purpose arising out of or in connection with the Code.

2.
The licences set out in clause 1 shall equally apply to any Derivative Works.

3.
I hereby waive in favour of the Parties to the Code and the Regulatory Authorities any and all moral rights I may have arising out of or in connection with the Modification Proposal or any Derivative Works.

4.
I hereby warrant that, except where expressly indicated otherwise, I am the owner of the copyright and any other intellectual property and proprietary rights in the Modification Proposal and, where not the owner, I have the requisite permissions to grant the rights set out in this form.

5.
I hereby acknowledge that the Modification Proposal may be rejected by the Modifications Committee and/or the Regulatory Authorities and that there is no guarantee that my Modification Proposal will be incorporated into the Code.

15. Appendix B – Alternative & Combined Proposals 
(Please see below Mod_34_08_V2 and Mod_34_08_V3)
Mod_34_08_V2

	MODIFICATION PROPOSAL FORM

	

	MODIFICATION PROPOSAL - SUBMISSION FORM

	

	

	Modification Proposal submitted by
	Date of Submitting Proposal:
	Type of Proposal (delete as appropriate)
	Modification Proposal Number:                                        (to be assigned by Secretariat)                

	SEM-O
	08 July 2008
	Standard
	 Mod_34_08

	Contact Details for Modification Proposal Originator ( if not a member)

	Name: Niamh Delaney
	Telephone number: (01)  2370321

	
	

	Address: The Oval, 160, Shelbourne Road, Ballsbridge, Dublin 4.

	e-mail address: niamh.delaney@sem-o.com

	

	Modification Proposal Title;
	Dual Rated Generator Amendment 

	
	

	Trading and Settlement Code section(s) affected by Modification Proposal

	Version 4.2 Sections 2.34,  2.69, 4.28, 4.48, 4.49, ,4.51, 4.52 , N.32, , Glossary, Appendix K

	

	

	Modification Proposal Description               

2.34       A Party (or Applicant, as applicable) shall, on registration of a Generator Unit, specify if the Unit is:

15. a Wind Power Unit;

16. an Energy Limited Generator Unit;

17. a Pumped Storage Unit;

18. a Demand Side Unit;

19. a Netting Generator Unit; or
20. an Interconnector Unit or

21. a Dual Rated Generator Unit, provided the Party has the approval of the Regulatory Authorities in accordance with paragraph 2.34a.

2.34a    A Party (or Applicant, as applicable) may register a Generator Unit as a Dual Rated Generator Unit provided that the Regulatory Authorities have given their written consent for the registration of the relevant Generator Unit by the Party(or Applicant) as a Dual Rated Generator Unit. 

Generator Unit with Non-Firm Access

2.71 A Generator Unit has Non-Firm Access where it operates under a Connection    Agreement which provides for a Firm Access Quantity which is less than the Maximum Export Capacity of the relevant site.  As part of the registration process for such Generator Units, the Firm Access Quantity of Trading Site s for each Trading Day t (FAQSst) shall be recorded in accordance with Appendix H “Participant and Unit Registration and Deregistration”.  No Netting Generator Unit or ,Demand Side Unit  or Dual Rated Generator Unit shall be deemed to have Non-Firm Access.

4.28

Each Participant shall ensure that the Forecast Availability Profile submitted in respect of each of its Generator Units shall contain the Participant’s forecast of average level of Availability, in MW, for the Generator Unit for each Trading Period in the Optimisation Time Horizon. The forecast Availability values can be positive (including zero), but cannot be negative. In the case of a Dual Rated Generator Unit, where a Participant forecasts to use the Dual Rated Generator Unit’s Primary Fuel Type at any stage during the Optimisation Time Horizon, the Participant shall ensure that for those Trading Periods where it forecasts to use its Primary Fuel Type, the value of the Forecast Availability Profile with respect to the relevant Dual Rated Generator Unit, shall be less than or equal to its Dual Rated Limit, prior to submission to the Market Operator.

Availability, Minimum Stable Generation and Minimum Output

1.2 4.48
              Each System Operator shall submit to the Market Operator the Generator Unit Technical Characteristics, consisting of Outturn Minimum Stable Generation, Outturn Availability and Outturn Minimum Output, in respect of each Generator Unit, which is Dispatchable, registered within its Currency Zone, for the previous Trading Day, in accordance with Appendix K “Market Data Transactions”.  In the case of a Dual Rated Generator Unit, the Outturn Availability submitted to the Market Operator shall include declarations for both Primary and Secondary Fuel Types, the Primary Fuel Type Outturn Availability and Secondary Fuel Type Outturn Availability respectively. In addition, a Rating Flag shall be submitted to denote whether a Dual Rated Generator Unit is operating using its Primary or Secondary Fuel Type. 

4.49

              The Market Operator shall calculate time-weighted average values of Minimum Stable Generation (MINGENuh), Availability Profile (APuh) and Minimum Output (MINOUTuh) in respect of each Generator Unit u in each Trading Period h as follows:

5. The time-weighted average Minimum Stable Generation (MINGENuh) for Trading Period h is the sum (over all Outturn Minimum Stable Generation values for Generator Unit u that apply during Trading Period h of the product of each Outturn Minimum Stable Generation value for Generator Unit u and the proportion of the Trading Period for which that Outturn Minimum Stable Generation value applies.

6. The time-weighted average Availability Profile (APuh) for Trading Period h is the sum over all Outturn Availability values for Generator Unit u that is not a Dual Rated Generator Unit  that apply during Trading Period h of the product of each Outturn Availability value for Generator Unit u and the proportion of the Trading Period for which that Outturn Availability value applies.  

3. In the case of a Dual Rated Generator Unit, the time-weighted average Availability Profile (APuh) for Trading Period h is the sum over all Outturn Availability values for Generator Unit u that apply during Trading Period h of the product of each Outturn Availability value for Dual Rated Generator Unit u and the proportion of the Trading Period for which that Outturn Availability value applies.  The value of Outturn Availability used on a per minute basis is the maximum of the Primary Fuel Type Outturn Availability value and the Secondary Fuel Type Outturn Availability value. 

4. 3. The time-weighted average Minimum Output (MINOUTuh) for Trading Period h is the sum over all Outturn Minimum Output values for Generator Unit u that apply during Trading Period h of the product of each Outturn Minimum Output value for Generator Unit u and the proportion of the Trading Period for which that Outturn Minimum Output value applies.

Actual Availability

4.51     The Market Operator shall calculate the Actual Availability (AAuh) for each

            Trading Period, as set out below.  

Actual Availability for Generator Units with no Non-Firm Access 

4.52    For each Generator Unit u with no Non-Firm Access that is not a Netting Generator Unit and is not a Dual Rated Generator Unit, the Actual Availability (AAuh) for each Trading Period shall be calculated as follows:


AAuh = APuh 
Where

1.      APuh is the Availability Profile for Generator Unit u in Trading Period h.

4.52a     For each Dual Rated Generator Unit u, the Actual Availability (AAuh) for each Trading Period shall be calculated as the sum over all Outturn Availability values for Dual Rated Generator Unit u that apply during Trading Period h of the product of each Outturn Availability value for Dual Rated Generator Unit u and the proportion of the Trading Period for which that Outturn Availability value applies where the Outturn Availability equals the Primary Fuel Type Outturn Availability when the Rating Flag  equals 1 and the Outturn Availability equals the Secondary Fuel Type Outturn Availability when the Rating Flag  equals 0. 

N.32 

For each Ex-Post Initial MSP Software Run, Schedule Demand in each Trading Period h shall be calculated by the Market Operator as follows:

the Actual Output (AOuh) for all Price Maker Generator Units u that are not Under Test; 

less the summation of all reductions in Output of any Predictable Price Taker Generator Unit, and any Predictable Price Maker Generator Unit that is Under Test, calculated as the difference between:

i. the minimum of Nominated Quantity (NQuh) and the Availability Profile (APuh) of the relevant Generator Unit for Trading Period h; or, where the Generator is a Dual Rated Generator Unit Under Test, the minimum of Nominated Quantity (NQuh) and the Actual Availability (AAuh) of the relevant Dual Rated Generator Unit for Trading Period h.
and

j. the Actual Output (AOuh) of the relevant Generator Unit u for

         Trading Period h,

with increases in Output having the opposite sign;

less the summation of all reductions in Output of any Variable Price Taker Generator Unit and any Variable Price Maker Generator Unit that is Under Test, calculated as the difference between:

k. the Availability Profile (APuh) of the relevant Generator Unit u for Trading Period h; and

l. the Actual Output (AOuh) of the relevant Generator Unit u for Trading Period h, 

with increases in Output having the opposite sign; 

plus an estimate of any reduction in demand in Trading Period h as a consequence of Demand Control as set out in the relevant Grid Code; 

plus the Dispatch Quantity (DQu’h) of each Interconnector Residual Capacity Unit u’ in Trading Period h.

Generator Unit Technical Characteristics Data Transaction

The Data Records for the Generator Unit Technical Characteristics Data Transaction are described in Table K.3 and the Submission Protocol in Table K.4.

Table K.3 – Generator Unit Technical Characteristics Data Transaction Data Records

Trading Day 

Participant Name

Unit ID

Effective Time

Issue Time

Outturn Availability

Primary Fuel Type Outturn Availability
Secondary Fuel Type Outturn Availability
Rating Flag
Outturn Minimum Stable Generation

Outturn Minimum Output

Table K.4 – Generator Unit Technical Characteristics Data Transaction Submission Protocol

Sender

System Operators
Recipient

Market Operator

Number of Data Transactions

One containing data for each change in Outturn Availability, Primary Fuel Type Outturn Availability, Secondary Fuel Type Outturn Availability, Rating Flag, Outturn Minimum Stable Generation or Outturn Minimum Output per Generator Unit during the day

Frequency of Data Transactions


Daily

First Submission time

After end of day

Last Submission time

By 14:00 on the day on which the relevant Trading Day ends As required to resolve a Data Query where the Data Records in the Transaction are discovered to be in error

Permitted frequency of resubmission prior to last submission time
Unlimited

Required resubmission subsequent to last submission time


By 14:00, 2 days after the relevant Trading Day ends

Valid Communication Channels

Type 3 (computer to computer)

Process for data validation 

None

O.7   The following Outturn Data for each Generator Unit for the Trading Day, as provided by the relevant System Operator to the Market Operator in accordance with Appendix K: “Market Data Transactions”, shall be used by the Market Operator to create Instruction Profiles for each Generator Unit for each Trading Day: 

13. Outturn Minimum Stable Generation;

14. Outturn Minimum Output;

15. Outturn Availability; and
16. Primary Fuel Type Outturn Availability

17. Secondary Fuel Type Outturn Availability

18. Rating Flag; and

A.2 3.  7.Last Status Change Time.
Clearly state the desired amendment and all text formula changes to the code and/or Attach further information if necessary



	

	

	Generator Unit

means a Generator, and/or other item of Dispatchable plant, registered by a Participant, or which is the subject of an application for registration, under the Code.  For the purposes of the Code a Generator Unit may be any one of the following types, without limitation: Autonomous Generator Unit, Demand Side Unit, Energy Limited Generator Unit, Hydro-electric Generator Unit, Interconnector Unit, Interconnector Error Unit, Interconnector Residual Capacity Unit, Netting Generator Unit, Pumped Storage Unit, Run-of-River Hydro Unit, Wind Power Unit or Dual Rated Generator Unit.
Dual Rated Generator Unit

means a thermal Generator Unit which has two distinct capacity ratings corresponding to two distinct fuel sources, is not an Autonomous Generator Unit and does not have Priority Dispatch.
Dual Rated Limit 
means a Dual Rated Generator Unit’s maximum capability in MW to deliver Active Power limited by its lower capacity rating.

Primary Fuel Type Outturn Availability
means the subset of Availability data for a Dual Rated Generator Unit pertaining to the Availability of the Dual Rated Generator Unit based on its Primary Fuel Type provided for a previous Trading Day submitted in accordance with paragraph 4.48.

Secondary Fuel Type Outturn Availability
means the subset of Availability data for a Dual Rated Generator Unit pertaining to the Availability of the Dual Rated Generator Unit based on its Secondary Fuel Type provided for a previous Trading Day submitted in accordance with paragraph 4.48.

Primary Fuel Type 
means the fuel type corresponding to a Dual Rated Generator Unit’s lower capacity rating.

Secondary Fuel Type 
means the fuel type corresponding to a Dual Rated Generator Unit’s higher capacity rating.

Rating Flag
means a boolean flag submitted on a per minute basis for a Dual Rated Generator Unit denoting whether its Primary or Secondary Fuel Type is currently in use. Rating Flag equals 1 for Primary Fuel Type and Rating Flag equals 0 for Secondary Fuel Type. This flag will toggle when a unit has switched from operating using its Primary Fuel Type to Secondary Fuel Type or vice versa.



	

	

	 Modification Proposal Justification                                                                                                                                           Clearly state the reason for the Modification. Attach further information if necessary

	

	

	The T&SC and MSP implementation of its Rules model generators as having a single fuel type and do not take account of the special case where a generator may have more than one fuel type and a different rating corresponding to each fuel type. The Kilroot generator consists of two 300MW units which were originally commissioned to run on oil. The units were later converted to allow the burning of either oil or coal. However, when fired by coal, each unit can only run up to 220MW and when fired on oil 260 MW.

In normal operation the units are generally run on coal i.e. are available up to approximately 220 MW using coal. In order for the units to generate up to 260MW, they must be switched to operate on oil.  This change over takes approximately 6 hours. During oil to coal firing operation changeover the units must drop their output to ~150 MW. This changeover typically takes less than one hour.

This behaviour cannot be accurately modelled in the current MSP software and is not accounted for in the existing T&SC Rules. 

The units currently submit price quantity pairs reflecting their SRMCs for coal up to their penultimate offer step. Thereafter their commercial offer data reflects the use of oil. The time that the units take to change over from coal to oil is reflected by a dwell time in their technical characteristics. The current handling of these Dual Rated units within the market has resulted in high price spikes, as the Kilroot units have become the marginal units which set the price on a number of days, on occasion for more than one interval. 

As a Rules and systems change to more accurately model the operation of the units i.e. a change to the market engine, would be very major, this modification proposes to define a new type of generator unit, a “Dual Rated Generator Unit”. A simplified solution to the issue is proposed, whereby the units’ availability in the Energy market would be limited to the availability of the fuel which they are actually using. The units’ availability in the Capacity market would remain equal to their max availability i.e. max(availability on oil, availability on coal). 

With reference to the modification text:

For the Ex-Ante run, in the case of  a Dual Rated Generator Unit, the value of its Forecast Availability Profile shall be capped on a per trading period basis by its Dual Rated Limit, prior to submission to the Market Operator, for those Trading Periods where  the unit is forecast to run on its Primary Fuel.

For the Ex-Post runs, in the case of a Dual Rated Generator Unit, the Outturn Availability data stream submitted by the System Operator will include availability values for both primary and secondary fuels (e.g. coal and oil in Kilroot’s case), together with a flag denoting which fuel is actually in use. The market software will calculate the Actual Availability (AAuh) using the Primary Fuel Type Outturn Availability for the proportion of the Trading Period where the Dual Rated Generator Unit is firing on its Primary Fuel Type and will use the Secondary Fuel Type Outturn Availability for the proportion of the Trading Period where the Dual Rated Generator Unit is firing on its Secondary Fuel Type. The Rating Flag will signal which fuel type is in use on a per minute basis.
The calculation of the Availability Profile for a Dual Rated Generator Unit will use the maximum of the Primary Fuel Type Outturn Availability Profile and the Secondary Fuel Type Outturn Availability Profile on a per minute basis in determining the Availability Profile for use in the Capacity market. 

(EAuh =  APuh for calculation of Capacity Payments)

Note: A Dual Rated Generator Unit will be a Predictable Price Maker Generator Unit. This is implicit in its definition as a non-autonomous thermal generator unit which does not have Priority Dispatch.

This modification addresses objective  2 of the T&SC, namely “to facilitate the efficient, economic and coordinated operation, administration and development of the Single Electricity Market in a financially secure manner”.


	

	

	

	

	Implication of not implementing the Modification

	Dual Rated units within the market will continue to be modelled inaccurately. The most likely result of this will be continued price spikes in the market.

 

	

	

	

	

	Please return this form to Secretariat - e-mail ( modifications@sem-o.com)
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	MODIFICATION PROPOSAL - SUBMISSION FORM

	

	

	Modification Proposal submitted by
	Date of Submitting Proposal:
	Type of Proposal (delete as appropriate)
	Modification Proposal Number:                                        (to be assigned by Secretariat)                

	SEM-O
	08 July 2008
	Standard
	 Mod_34_08

	Contact Details for Modification Proposal Originator ( if not a member)

	Name: Niamh Delaney
	Telephone number: (01)  2370321

	
	

	Address: The Oval, 160, Shelbourne Road, Ballsbridge, Dublin 4.

	e-mail address: niamh.delaney@sem-o.com

	

	Modification Proposal Title;
	Dual Rated Generator Amendment 

	
	

	Trading and Settlement Code section(s) affected by Modification Proposal

	Version 4.2 Sections 2.34,  2.69, 4.28, 4.48, 4.49, ,4.51, 4.52 , N.32, , Glossary, Appendix K

	

	

	Modification Proposal Description               

2.34       A Party (or Applicant, as applicable) shall, on registration of a Generator Unit, specify if the Unit is:

22. a Wind Power Unit;

23. an Energy Limited Generator Unit;

24. a Pumped Storage Unit;

25. a Demand Side Unit;

26. a Netting Generator Unit; or
27. an Interconnector Unit or

28. a Dual Rated Generator Unit, provided the Party has the approval of the Regulatory Authorities in accordance with paragraph 2.34a.

2.34a    A Party (or Applicant, as applicable) may register a Generator Unit as a Dual Rated Generator Unit provided that the Regulatory Authorities have given their written consent for the registration of the relevant Generator Unit by the Party(or Applicant) as a Dual Rated Generator Unit. 

Generator Unit with Non-Firm Access

2.72 A Generator Unit has Non-Firm Access where it operates under a Connection    Agreement which provides for a Firm Access Quantity which is less than the Maximum Export Capacity of the relevant site.  As part of the registration process for such Generator Units, the Firm Access Quantity of Trading Site s for each Trading Day t (FAQSst) shall be recorded in accordance with Appendix H “Participant and Unit Registration and Deregistration”.  No Netting Generator Unit or ,Demand Side Unit  or Dual Rated Generator Unit shall be deemed to have Non-Firm Access.

4.28

29. Each Participant shall ensure that the Forecast Availability Profile submitted in respect of each of its Generator Units shall contain the Participant’s forecast of average level of Availability, in MW, for the Generator Unit for each Trading Period in the Optimisation Time Horizon. The forecast Availability values can be positive (including zero), but cannot be negative. In the case of Dual Rated Generator Unit, the value of the Forecast Availability Profile, with respect to the relevant Dual Rated Generator Unit, shall be capped on a per Trading Period basis by its Dual Rated Limit, prior to submission to the Market Operator.

Availability, Minimum Stable Generation and Minimum Output

1.3 4.48
              Each System Operator shall submit to the Market Operator the Generator Unit Technical Characteristics, consisting of Outturn Minimum Stable Generation, Outturn Availability and Outturn Minimum Output, in respect of each Generator Unit, which is Dispatchable, registered within its Currency Zone, for the previous Trading Day, in accordance with Appendix K “Market Data Transactions”.  In the case of a Dual Rated Generator Unit, the Outturn Availability submitted to the Market Operator shall include declarations for both Primary and Secondary Fuel Types, the Primary Fuel Type Outturn Availability and Secondary Fuel Type Outturn Availability respectively. In addition, a Rating Flag shall be submitted to denote whether a Dual Rated Generator Unit is operating using its Primary or Secondary Fuel Type. 

4.49

              The Market Operator shall calculate time-weighted average values of Minimum Stable Generation (MINGENuh), Availability Profile (APuh) and Minimum Output (MINOUTuh) in respect of each Generator Unit u in each Trading Period h as follows:

7. The time-weighted average Minimum Stable Generation (MINGENuh) for Trading Period h is the sum (over all Outturn Minimum Stable Generation values for Generator Unit u that apply during Trading Period h of the product of each Outturn Minimum Stable Generation value for Generator Unit u and the proportion of the Trading Period for which that Outturn Minimum Stable Generation value applies.

8. The time-weighted average Availability Profile (APuh) for Trading Period h is the sum over all Outturn Availability values for Generator Unit u that is not a Dual Rated Generator Unit  that apply during Trading Period h of the product of each Outturn Availability value for Generator Unit u and the proportion of the Trading Period for which that Outturn Availability value applies.  

3. In the case of a Dual Rated Generator Unit, the time-weighted average Availability Profile (APuh) for Trading Period h is the sum over all Outturn Availability values for Generator Unit u that apply during Trading Period h of the product of each Outturn Availability value for Dual Rated Generator Unit u and the proportion of the Trading Period for which that Outturn Availability value applies.  The value of Outturn Availability used on a per minute basis is the maximum of the Primary Fuel Type Outturn Availability value and the Secondary Fuel Type Outturn Availability value. 

4. 3. The time-weighted average Minimum Output (MINOUTuh) for Trading Period h is the sum over all Outturn Minimum Output values for Generator Unit u that apply during Trading Period h of the product of each Outturn Minimum Output value for Generator Unit u and the proportion of the Trading Period for which that Outturn Minimum Output value applies.

Actual Availability

4.51     The Market Operator shall calculate the Actual Availability (AAuh) for each

            Trading Period, as set out below.  

Actual Availability for Generator Units with no Non-Firm Access 

4.52    For each Generator Unit u with no Non-Firm Access that is not a Netting Generator Unit and is not a Dual Rated Generator Unit, the Actual Availability (AAuh) for each Trading Period shall be calculated as follows:


AAuh = APuh 
Where

1.      APuh is the Availability Profile for Generator Unit u in Trading Period h.

4.52a     For each Dual Rated Generator Unit u, the Actual Availability (AAuh) for each Trading Period shall be calculated as the sum over all Outturn Availability values for Dual Rated Generator Unit u that apply during Trading Period h of the product of each Outturn Availability value for Dual Rated Generator Unit u and the proportion of the Trading Period for which that Outturn Availability value applies where the Outturn Availability equals the Primary Fuel Type Outturn Availability when the Rating Flag  equals 1 and the Outturn Availability equals the Secondary Fuel Type Outturn Availability when the Rating Flag  equals 0. 

N.32 

For each Ex-Post Initial MSP Software Run, Schedule Demand in each Trading Period h shall be calculated by the Market Operator as follows:

the Actual Output (AOuh) for all Price Maker Generator Units u that are not Under Test; 

less the summation of all reductions in Output of any Predictable Price Taker Generator Unit, and any Predictable Price Maker Generator Unit that is Under Test, calculated as the difference between:

m. the minimum of Nominated Quantity (NQuh) and the Availability Profile (APuh) of the relevant Generator Unit for Trading Period h; or, where the Generator is a Dual Rated Generator Unit Under Test, the minimum of Nominated Quantity (NQuh) and the Actual Availability (AAuh) of the relevant Dual Rated Generator Unit for Trading Period h.
and

n. the Actual Output (AOuh) of the relevant Generator Unit u for

         Trading Period h,

with increases in Output having the opposite sign;

less the summation of all reductions in Output of any Variable Price Taker Generator Unit and any Variable Price Maker Generator Unit that is Under Test, calculated as the difference between:

o. the Availability Profile (APuh) of the relevant Generator Unit u for Trading Period h; and

p. the Actual Output (AOuh) of the relevant Generator Unit u for Trading Period h, 

with increases in Output having the opposite sign; 

plus an estimate of any reduction in demand in Trading Period h as a consequence of Demand Control as set out in the relevant Grid Code; 

plus the Dispatch Quantity (DQu’h) of each Interconnector Residual Capacity Unit u’ in Trading Period h.

Generator Unit Technical Characteristics Data Transaction

The Data Records for the Generator Unit Technical Characteristics Data Transaction are described in Table K.3 and the Submission Protocol in Table K.4.

Table K.3 – Generator Unit Technical Characteristics Data Transaction Data Records

Trading Day 

Participant Name

Unit ID

Effective Time

Issue Time

Outturn Availability

Primary Fuel Type Outturn Availability
Secondary Fuel Type Outturn Availability
Rating Flag
Outturn Minimum Stable Generation

Outturn Minimum Output

Table K.4 – Generator Unit Technical Characteristics Data Transaction Submission Protocol

Sender

System Operators
Recipient

Market Operator

Number of Data Transactions

One containing data for each change in Outturn Availability, Primary Fuel Type Outturn Availability, Secondary Fuel Type Outturn Availability, Rating Flag, Outturn Minimum Stable Generation or Outturn Minimum Output per Generator Unit during the day

Frequency of Data Transactions


Daily

First Submission time

After end of day

Last Submission time

By 14:00 on the day on which the relevant Trading Day ends As required to resolve a Data Query where the Data Records in the Transaction are discovered to be in error

Permitted frequency of resubmission prior to last submission time
Unlimited

Required resubmission subsequent to last submission time


By 14:00, 2 days after the relevant Trading Day ends

Valid Communication Channels

Type 3 (computer to computer)

Process for data validation 

None

O.7   The following Outturn Data for each Generator Unit for the Trading Day, as provided by the relevant System Operator to the Market Operator in accordance with Appendix K: “Market Data Transactions”, shall be used by the Market Operator to create Instruction Profiles for each Generator Unit for each Trading Day: 

19. Outturn Minimum Stable Generation;

20. Outturn Minimum Output;

21. Outturn Availability; and
22. Primary Fuel Type Outturn Availability

23. Secondary Fuel Type Outturn Availability

24. Rating Flag; and

A.3 3.  7.Last Status Change Time.
Clearly state the desired amendment and all text formula changes to the code and/or Attach further information if necessary



	

	

	Generator Unit

means a Generator, and/or other item of Dispatchable plant, registered by a Participant, or which is the subject of an application for registration, under the Code.  For the purposes of the Code a Generator Unit may be any one of the following types, without limitation: Autonomous Generator Unit, Demand Side Unit, Energy Limited Generator Unit, Hydro-electric Generator Unit, Interconnector Unit, Interconnector Error Unit, Interconnector Residual Capacity Unit, Netting Generator Unit, Pumped Storage Unit, Run-of-River Hydro Unit, Wind Power Unit or Dual Rated Generator Unit.
Dual Rated Generator Unit

means a thermal Generator Unit which has two distinct capacity ratings corresponding to two distinct fuel sources, is not an Autonomous Generator Unit and does not have Priority Dispatch.
Dual Rated Limit 
means a Dual Rated Generator Unit’s maximum capability in MW to deliver Active Power limited by its lower capacity rating.

Primary Fuel Type Outturn Availability
means the subset of Availability data for a Dual Rated Generator Unit pertaining to the Availability of the Dual Rated Generator Unit based on its Primary Fuel Type provided for a previous Trading Day submitted in accordance with paragraph 4.48.

Secondary Fuel Type Outturn Availability
means the subset of Availability data for a Dual Rated Generator Unit pertaining to the Availability of the Dual Rated Generator Unit based on its Secondary Fuel Type provided for a previous Trading Day submitted in accordance with paragraph 4.48.

Primary Fuel Type 
means the fuel type corresponding to a Dual Rated Generator Unit’s lower capacity rating.

Secondary Fuel Type 
means the fuel type corresponding to a Dual Rated Generator Unit’s higher capacity rating.

Rating Flag
means a boolean flag submitted on a per minute basis for a Dual Rated Generator Unit denoting whether its Primary or Secondary Fuel Type is currently in use. Rating Flag equals 1 for Primary Fuel Type and Rating Flag equals 0 for Secondary Fuel Type. This flag will toggle when a unit has switched from operating using its Primary Fuel Type to Secondary Fuel Type or vice versa.



	

	

	 Modification Proposal Justification                                                                                                                                           Clearly state the reason for the Modification. Attach further information if necessary

	

	

	The T&SC and MSP implementation of its Rules model generators as having a single fuel type and do not take account of the special case where a generator may have more than one fuel type and a different rating corresponding to each fuel type. The Kilroot generator consists of two 300MW units which were originally commissioned to run on oil. The units were later converted to allow the burning of either oil or coal. However, when fired by coal, each unit can only run up to 220MW and when fired on oil 260 MW.

In normal operation the units are generally run on coal i.e. are available up to approximately 220 MW using coal. In order for the units to generate up to 260MW, they must be switched to operate on oil.  This change over takes approximately 6 hours. During oil to coal firing operation changeover the units must drop their output to ~150 MW. This changeover typically takes less than one hour.

This behaviour cannot be accurately modelled in the current MSP software and is not accounted for in the existing T&SC Rules. 

The units currently submit price quantity pairs reflecting their SRMCs for coal up to their penultimate offer step. Thereafter their commercial offer data reflects the use of oil. The time that the units take to change over from coal to oil is reflected by a dwell time in their technical characteristics. The current handling of these Dual Rated units within the market has resulted in high price spikes, as the Kilroot units have become the marginal units which set the price on a number of days, on occasion for more than one interval. 

As a Rules and systems change to more accurately model the operation of the units i.e. a change to the market engine, would be very major, this modification proposes to define a new type of generator unit, a “Dual Rated Generator Unit”. A simplified solution to the issue is proposed, whereby the units’ availability in the Energy market would be limited to the availability of the fuel which they are actually using. The units’ availability in the Capacity market would remain equal to their max availability i.e. max(availability on oil, availability on coal). 

With reference to the modification text:

For the Ex-Ante run, in the case of  a Dual Rated Generator Unit, the value of its Forecast Availability Profile shall be capped on a per trading period basis by its Dual Rated Limit, prior to submission to the Market Operator, for those Trading Periods where  the unit is forecast to run on its Primary Fuel.

For the Ex-Post runs, in the case of a Dual Rated Generator Unit, the Outturn Availability data stream submitted by the System Operator will include availability values for both primary and secondary fuels (e.g. coal and oil in Kilroot’s case), together with a flag denoting which fuel is actually in use. The market software will calculate the Actual Availability (AAuh) using the Primary Fuel Type Outturn Availability for the proportion of the Trading Period where the Dual Rated Generator Unit is firing on its Primary Fuel Type and will use the Secondary Fuel Type Outturn Availability for the proportion of the Trading Period where the Dual Rated Generator Unit is firing on its Secondary Fuel Type. The Rating Flag will signal which fuel type is in use on a per minute basis.
The calculation of the Availability Profile for a Dual Rated Generator Unit will use the maximum of the Primary Fuel Type Outturn Availability Profile and the Secondary Fuel Type Outturn Availability Profile on a per minute basis in determining the Availability Profile for use in the Capacity market. 

(EAuh =  APuh for calculation of Capacity Payments)
Note: A Dual Rated Generator Unit will be a Predictable Price Maker Generator Unit. This is implicit in its definition as a non-autonomous thermal generator unit which does not have Priority Dispatch.

This modification addresses objective  2 of the T&SC, namely “to facilitate the efficient, economic and coordinated operation, administration and development of the Single Electricity Market in a financially secure manner”.


	

	

	

	

	Implication of not implementing the Modification

	Dual Rated units within the market will continue to be modelled inaccurately. The most likely result of this will be continued price spikes in the market.

 

	

	

	

	

	Please return this form to Secretariat - e-mail ( modifications@sem-o.com)

	


Notes on completing Modification Proposal Form:

5. If a person submits a Modification Proposal on behalf of another person, that person who proposes the material of the change should be identified on the Modification Proposal Form as the Modification Proposal Originator.

6. Any person raising a Modification Proposal shall ensure that their proposal is clear and substantiated with the appropriate detail including the way in which it furthers the Code Objectives to enable it to be fully considered by the Modifications Committee.
7. Each Modification Proposal will include a draft text of the proposed Modification to the Code.
8. For the purposes of this Modification Proposal Form, the following terms shall have the following meanings:

Code:
means the Trading and Settlement Code for the Single Electricity Market

Modification Proposal:
means the proposal to modify the Code as set out in the attached form

Derivative Work:
means any text or work which incorporates or contains all or part of the Modification Proposal or any adaptation, abridgement, expansion or other modification of the Modification Proposal

The terms “Market Operator”, “Modifications Committee” and “Regulatory Authorities” shall have the meanings assigned to those terms in the Code.  

In consideration for the right to submit, and have the Modification Proposal assessed in accordance with the terms of Sections xx of the Code, which I have read and understand, I agree as follows:

1.
I hereby grant a worldwide, perpetual, royalty-free, non-exclusive licence:

to the Market Operator and the Regulatory Authorities to publish and/or distribute the Modification Proposal for free and unrestricted access;

to the Regulatory Authorities, the Modifications Committee and each member of the Modifications Committee to amend, adapt, combine, abridge, expand or otherwise modify the Modification Proposal at their sole discretion for the purpose of developing the Modification Proposal in accordance with the Code;

to the Market Operator and the Regulatory Authorities to incorporate the Modification Proposal into the Code;

1.4
to all Parties to the Code and the Regulatory Authorities to use, reproduce and distribute the Modification Proposal, whether as part of the Code or otherwise, for any purpose arising out of or in connection with the Code.

2.
The licences set out in clause 1 shall equally apply to any Derivative Works.

3.
I hereby waive in favour of the Parties to the Code and the Regulatory Authorities any and all moral rights I may have arising out of or in connection with the Modification Proposal or any Derivative Works.

4.
I hereby warrant that, except where expressly indicated otherwise, I am the owner of the copyright and any other intellectual property and proprietary rights in the Modification Proposal and, where not the owner, I have the requisite permissions to grant the rights set out in this form.

5.
I hereby acknowledge that the Modification Proposal may be rejected by the Modifications Committee and/or the Regulatory Authorities and that there is no guarantee that my Modification Proposal will be incorporated into the Code.

Appendix C – Working Group Report
Working Group Report 1

Mod_34_08: Dual Rated Amendment Working Group Report to the Modifications Committee
Date: 21st August 2008

Time: 10.45am - 13.45pm

Place: Eirgrid Conference Centre, The Oval

Attendees: 

	Name(s)
	Organisation

	Roger Casement, Andrew O'Hare
	AES Kilroot

	Iain Wright 
	Airtricity

	Stan Linehan
	Bord Gais

	David Naughton, Philip Newsome
	CER

	Rodney Doyle
	Eirgrid - SO

	Mark Alexander, Kevin Hannafin
	Energia

	Stephen Walsh (Chair)
	ESB CS

	Eugene McAuley 
	ESB PGEN

	Kevin O'Neill
	NIAUR

	Ian Luney
	NIE Energy PPB 

	William Steele, Philip Carson
	NIE Energy Supply

	Liam Ryan, Brian McAuley, Nigel Thomson
	SEMO Market Operations

	Gill Nolan, Niamh Delaney, Marie-Therese Campbell
	SEMO Market Development

	Jonathan Jennings
	SO - Day 1+

	Michael Preston
	SONI - SO


1. Introduction / Background

This Working Group was requested by the Modifications Committee at Meeting 15 which took place on July 28th 2008. A Modification Working Group means a group comprised of Modification Committee Members and Interested Parties formed for the purposes of working out the detail and implementation plans for a Modification Proposal(s). The Objective in the Draft Terms of Reference is to discuss in detail all issues pertaining to Mod_34_08 Dual Rated Amendment and report back to the Modifications Committee as appropriate with regard to timetable.
2. Update by SEMO

L Ryan gave an overview of the current issue and an explanation of the analysis of Kilroot carried out to date. The Working Group noted that there may be resource constraints going forward depending on further analysis required.

The Members expressed a dissatisfaction with the current number of days analysed and requested clarification on analysis done and that an additional number of days be analysed.

It was agreed that an additional 14 days of analysis will be carried out bringing the total to 21 out of 42 days, 50% of total. The additional days to be analysed are:

	Dec 5th 2007
	Feb 29th 2008

	Dec 10th 2007
	March 29th 2008

	Dec 21st 2007
	April 23rd 2008

	Jan 15th 2008
	May 6th 2008

	Jan 19th 2008
	May 19th 2008

	Jan 25th 2008
	June 13th 2008

	Feb 16th 2008
	June 18th 2008


The analysis is to include data on on DQs and MSQs for the date analysed. 

It was noted that the additional analysis required will equate to 5 weeks work provided there are no resource constraints. An update on the progress of the analysis will be given by L Ryan at the next Modifications Committee meeting, or earlier if available.

3. Discussion on Modification
Following further explanation by L Ryan of the analysis carried out on Kilroot and an explanation of the Modification by N Delaney the following opinions / observations were expressed by Members of the Working Group:

 - AES Kilroot expressed concern that the Modification does not look at the lower end and just the higher end which is being capped

- AES Kilroot expressed concern that the Modification as worded is a permanent change to the T&SC, not a Section 7 clause. 

 - Energia expressed concern that the constrained will impact the unconstrained market price and that the rules under firm / non firm access will be compromised

 - Eirgrid SO stated that the AS Harmonisation consultation is to include Dual Fuel

 -  Airtricity questioned the materiality of the issue

 - CER suggested a timetable which would include a short consultation to be completed by early October. The regulators are uncomfortable with uneconomic prices going forward into next year.

 - SEMO gave an undertaking to provide an implementation cost from the software vendors for the modification at the next Modifications Committee meeting.

 - The Chair expressed concern that there could be a Grid Code impact of this Modification

 - The CER suggested that AP1 Registration and Deregistration be examined for changes as a result of this Modification

 - ESB CS recommended that a change be made to Section 4.28 of the Modification so that for Ex Ante, Forecast Availability Profile is capped based on the Primary Fuel Type.l.

4. Actions

	No
	Action
	Responsible
	Due Date

	1
	14 Days Extra Analysis
	SEMO
	September 25th 2008

	2
	Working Group
	Modifications Committee
	Dependent on Data Analysis

	3
	Report on Progress of Analysis
	SEMO
	September 30th 2008

	4
	Consultation 
	RAs / Modifications Committee
	Late Sep / Early Oct

	5
	Meeting AES Kilroot and RAs
	RAs / AES Kilroot
	TBD

	6
	Make changes in Modification to 4.28
	SEMO
	Complete at time of writing report

	7
	Review of AP1 impact
	SEMO
	September 30th 2008

	8
	Review of any conflict with Grid Code
	Day 1+
	September 30th 2008

	9
	Implementation Cost
	Day 1+
	September 30th 2008


5. Timetable
There was provision made for an additional Working Group in September if the data analysis task is completed.

Working Group - end September Date TBC but prior to Modifications Committee

SEMO report and analysis - September 30th 2008

Milestone - Modifications Committee Meeting 16 - September 30th 2008

Consultation - Early Oct 2008 Dates TBC

6. Note
It was agreed that this Modification raises many additional issues that need to be addressed outside the scope of this Working Group such as exploring alternate routes in Section 7, a Working Group to examine the manual solution offered in the Modification, and the Materiality of price spikes in the Market.

Working Group Report 2

Mod_34_08: Dual Rated Amendment Second Working Group Report to the Modifications Committee
Date: 25th September 2008

Time: 10.15am - 13.00pm

Place: Eirgrid Conference Centre, The Oval

Attendees: 

	Name(s)
	Organisation

	David Elliott
	AES Kilroot

	Emeka Chukwureh
	Airtricity

	Aidan Keely, Stan Linehan
	Bord Gais

	David Naughton, Philip Newsome
	CER

	Juliet Corbett
	NIAUR

	Rodney Doyle
	Eirgrid - SO

	Michael Preston, Vivienne Price
	SONI

	Tony McElroy
	Energia

	Stephen Walsh (Chair)
	ESB CS

	Eugene McAuley 
	ESB PGEN

	Garrett Blaney
	Viridian Power & Energy

	Ian Luney
	NIE Energy PPB 

	William Steele, Philip Carson
	NIE Energy Supply

	Brendan O'Sullivan, Katia Compagnoni
	SEMO Market Operations

	Gill Nolan
	SEMO Market Development


1. Introduction / Background

This Working Group was convened due to an action from the first Working Group on Dual Rating. The relevant action was for a Working Group to take place to provide an update on the analysis of data prior to the next Modifications Committee meeting.
2. Review of Actions Due

	Action
	Responsible
	Status

	14 Days Extra Analysis
	SEMO
	Complete

	Working Group
	Modifications Committee
	Complete

	Make changes in Modification to 4.28
	SEMO
	Complete 


3. Update on Analysis Completed.

Brendan O'Sullivan gave an update on analysis completed and presented the results of this analysis, which included analysis of the additional 14 days requested by the Working Group at the last meeting. Although data is available for both LR and MIP runs, the focus of the analysis has been on the results of the LR algorithm.

The analysis indicated that the implementation of the proposed capping mechanism generally resulted in the following:

· Lower volatility of prices: It was noted that volatility in itself is not necessarily incorrect in the market, but that volatility simply due to a modelling limitation was undesirable.

· Higher production cost: The total production costs generally increased, but only fractionally from the uncapped mechanism. Change in production cost for the 25 days examined ranged from -0.24% to 0.33%, with an average change of 0.05%. SEMO will look into an estimate of the total increase in production cost for a year. 

· Generally a reduced peak SMP: A higher peak SMP occurred 4 out of 25 times.  

· Max SMP may be reduced by capping but average SMP over the day may increase.

· Each solution generally delivered the same constraint costs.

4. Discussion

· Higher SMP will result in some cases when availability of Kilroot is capped.

· The SEMO business process in place will result in MIP being run for comparison if this occurs (as discussed previously at the LR/MIP MOST on 26th August 2008)

· Slides and data will be made available to the working group on SEMO website (www.sem-o.com)

· Many generators have dual fuel capability (grid code requirement) and slightly different capacity ratings on each fuel.

· Definition of Dual Rated Generator Units requires unambiguous definition in the T&SC so that a new party/someone not familiar with the current discussions will know what classifies as a Dual Rated Generator Unit.

· Working Group to provide suggested text to SEMO of how the definition could be made more precise (email modifications@sem-o.com)

· Suggestions:

· "difference in rating of 10% and capable of continuous operation on both fuels" 

· " ...two significant and distinct fuel sources and has a significant changeover time..." 

· add text to definition to say that the unit has characteristics for changeover from one fuel to the other fuel that can not be modelled correctly in MSP Software.

· If a Generator Unit "may" register as a Dual Rated Generator Unit, how will a unit be obliged to register as such - may require further consideration.

· Principle: Price Signals should reflect underlying economic signals

· The question of how much time and effort is worth putting into this modification was raised.

· Consumers and suppliers are having to pay the resultant SMPs and they are uneconomic.

· A query was raised about whether Kilroot can be modelled as two separate units and how much it would cost. It was noted that no cost of modelling it as two separate units is available.

· A question was raised about whether modelling Kilroot as two separate units would actually solve the issue was raised

· A discussion about the characteristics of Kilroot that are not possible to model at present was had. These include:

· Recovery of the high fixed cost of fuel changeover

· 6 hour dwell time to change fuel

· A better definition of what the MSP Software can actually model was requested by one participant. 

· The criteria for an RA decision on whether a unit is Dual Rated was queried.

· The RAs would consider the market distortion caused by that unit.

· It was commented that the RAs have other tools that could be used for enforcement in the market - such as licences, bidding principles etc. - to avoid the use of this proposed amendment. 

· RAs wish to resolve this through the market.

· A question was raised about whether this could be implemented as an interim solution in Section 7.

· SEMO responded that the systems will have to be changed to incorporate this dual rated amendment and would have to be changed again to remove it. It causes risk for SEMO if this is put in Section 7 as it puts SEMO in a position of not being compliant with the T&SC when the Section 7 clauses expire. 

· Section 7 was not intended to be a long term arrangement in T&SC.

· This amendment could potentially be made an interim solution through the RA approval process instead of through section 7 in the T&SC. The RAs may review on an annual (or other frequency) the classification of a Dual Rated Generator Unit.

· The possibility of resolving this through Ancillary Services was suggested.

· AS wouldn't work as is a broader issue. 

· This possibility has been explored previously.

· The TSOs noted that although dual fuel is being looked at as part of AS Harmonisation it would not be an appropriate mechanism for use here. Payments devised for one specific generator would not be suitable when factors such as the interaction between the Capacity Payments Mechanism and Ancillary Services are considered. 

· Implementation Costs for implementation in SEM systems will be available for 30/09/08.

· An impact assessment for the manual workaround was requested.

5. Actions: New/Outstanding
	No
	Action
	Responsible
	Due Date

	1
	Review of AP1 impact
	SEMO
	September 30th 2008

	2
	Review of any conflict with Grid Code
	Day 1+
	September 30th 2008

	3
	Implementation Cost
	Day 1+
	September 30th 2008

	4
	Consultation 
	RAs / Modifications Committee
	Early October 2008

	5
	Slides & data made available on SEMO website
	SEMO
	Completed

	6
	Estimate of annual change in production cost
	SEMO
	Input to consultation report

	7
	Provide suggested text for definition of Dual Rated Generator Unit
	Working Group
	Input to consultation report

	8
	Impact assessment for a manual workaround
	SEMO
	September 30th 2008

	9
	Draft of Mod 34_08 consultation paper 
	SEMO
	Early October 2008

	10
	Review of draft consultation paper and input prior to public consultation
	Working Group and Modifications Committee
	Upon circulation by the Secretariat

	11
	Consultation paper
	RAs
	Early October 2008


5. Timetable
Modifications Committee meeting: September 30th 2008

Consultation by Modifications Committee on Mod 34_08: Early October 2008 for two weeks

Consultation by RAs on framework of Mod 34_08: Early October 2008 (same time as the Modifications Committee consultation)

Working Group to discuss outcome of Mod 34_08 consultation and RA consultation: Late October/Early November 2008
Working Group Report 3

N/A
Working Group Report 4
Mod_34_08: Dual Rated Amendment Fourth Working Group Report to the Modifications Committee
Date: 28th January 2009

Time: 14.00pm - 16.00pm

Place: Eirgrid Conference Centre, The Oval

Attendees: 

	Name(s)
	Organisation

	Andrew O’Hare
	AES Kilroot

	Brian Mongan
	AES Kilroot

	Emeka Chukwureh 
	Airtricity

	Aidan Keely 
	BGES

	David Naughton
	CER

	Sheenagh Rooney
	CER

	Philip Newsome 
	CER

	Dana Kelleher
	CER

	Mark Alexander
	Energia

	Stephen Walsh
	ESB CS

	Dara Connolly
	ESB PGEN

	Juliet Corbett 
	NIAUR

	Kevin O'Neill
	NIAUR

	Ian Luney 
	NIE PPB

	Ivan Purvis
	PPL (Premier Power Ltd)

	Brendan O’Sullivan
	SEMO

	Liam Ryan
	SEMO

	MT Campbell
	SEMO

	Niamh Delaney
	SEMO

	Colm Gaffney
	SEMO

	Michael Preston
	SONI

	Vivienne Price
	SONI

	Rodney Doyle
	TSO

	Shane Rourke
	TSO

	Jonathan Jennings
	TSO Day 1+

	Mary D’Arcy
	TSO Day 1+

	Ciara McCloskey
	Tynagh Energy

	Eamonn O’Donoghue
	Tynagh Energy

	Garrett Blaney
	Viridian P&E


1. Introduction / Background

This Working Group was convened due to an action from Meeting 18 of the Modifications Committee on December 1st 2008. This is the fourth Working Group to be held on Mod_34_08_V3: Dual Rated Generator Amendment

2. Review of Actions

	Action
	Responsible
	Status

	To restate the problem – what are we actually trying to solve?
	CER
	Complete

	Full detailed SEMO Analysis (detail on SO / SO Trades / picture to date on Kilroot setting price) 
	SEMO
	Complete

	Full detailed and clear cost benefit to include Manual / Non-Manual / RCUC / EDIL costs


	SEMO
	Complete

	To propose alternative solution (COD proposal / Modification of bids / outside Market Mechanism)
	NIE PPB / VP&E / Input from NIAUR
	No alternative proposal will be presented from parties responsible


3. Regulatory Authorities Statement

Restate the problem – what are we actually trying to solve?

D Naughton (CER) restated the problem as follows:

“In the special case where a generator has more than one fuel type and a distinctly different rating corresponding to each fuel type, the problem is that, through limitations in the market rules and software, the outcome is a schedule of prices that is neither economic nor reflective of the underlying technical characteristics of the generation units available to meet demand at least cost in the market”.
4. 
Modification Walk through (34_08_V3) / Recap on Issue


· Recap and explanation of Modification was given by SEMO
· Issue of case where Actual Availability value exceeds the bid step where switchover of fuels is incorporated was raised. If this were to occur, the proposed solution would not have any effect.  Some monitoring may need to be put in place to ensure that this does not occur.
· Costs:

· MSP €189k

· RCUC €68k
· EDIL €30k

· SEMO Internal testing = 8 weeks 

· Manual Solution = One full time resource for interim period until enduring solution available. SEMO has requested caveats to be in place.
5. 
SEMO Update – Interim Report

· SEMO circulated an interim report on the analysis carried out on the MSP Demand Issue on 26th January 2009, specifically addressing the impact of this issue on the studies previously carried out by SEMO.
· Changes to the interim report due to the following issues were discussed:
· Autonomous – work around at the start of the market meant that this data was not reflective of this for the first two studies completed.
· Measure of impact on market was based on MSQ by SMP by TP analysis and not Production Costs.
· An updated interim report has been included as an attachment to this Working Group Report

· The data resulting from the analysis will be available on the SEMO website at:

http://www.sem-o.com/market_publications/Adhoc_Publications/
6. Interim Report Discussion Points

· Query on the impact on magnitude of spike

· Materiality of situation was questioned

· The overall average trend of the SMP is not decreasing significantly

· It was noted that there is a difference between Dual Fuel and Dual Rated, where Dual Rated would have a significant difference in capacity

· The CER will determine the Dual Rated Status of plant 

· The MSDP (Market System Development Plan) mentions a Dual Fuel Consultation

7. Alternative Proposed Solution

· An alternative proposal was presented by the TSO

· The proposal has not been fully developed but is seen as a viable alternative and should be investigated further 
Synopsis of Alternative Proposal:

Dual Rated Units submit:

· Two sets of Commercial Offer Data to SEMO (one for each fuel type).

· A single Default Data set of Commercial Offer Data, reflecting operation on the primary fuel.

TSO will collect and store:

· Availabilities on Primary and Secondary fuels (as per current proposal).

· On which fuel the Dual Rated Unit operates, for each Trading Period (simple selection rules for when operating on 2 fuels in a single Trading Period).

TSO data submitted to the Market Operator for use in Ex Post MSP and Settlement.

· Higher availability used for Capacity Payments.

· Availability for fuel on which the Unit is dispatched used as the upper limit for the MSQs in Ex Post MSP Software Runs.

· MSP Software to schedule Dual Rated Units in a similar way to Interconnector Units currently, i.e. COD per Trading Period.

· MSP Software to use the COD that corresponds with the dispatch fuel type supplied by TSOs.

The slides on the Alternative proposal presented were circulated to Working group Members on 30th January 2009.

8. Alternative Solution Discussion Points

· Query on the cost of changeover from coal to oil

· Cost of alternative proposal have not been investigated 
· AES Kilroot were to consider the impact of the proposal
· Does this Alternative proposal get rid of the composite fuel price curve?
· Changeover costs, start up costs and  running cost are a concern

· Possibility of submitting two sets of PQ Pairs

· The impacts on the Market engine are as yet unknown

· Manual workaround – implementation of 34_08_V3 as a manual workaround is suggested

· The issue is “Non cost reflective price spikes”

· The Implementation Cost of the alternative solution is  likely to be more expensive than the original. 

· This proposal still has no solution for the problem of the Ex-Ante schedule.
9. Working Group Recommendations

The Working Group was inconclusive in recommending one course of action to the Modifications Committee. 

The following is a list of (in no particular order) of proposed recommendations to the Modifications Committee:

1. Recommend that Mod_34_08_V3 is voted on as is at the next Modifications Committee meeting on Feb 10th 

2. Recommend that Mod_34_08_V3 is voted on at the next Modifications Committee meeting on Feb 10th as a manual solution with the caveat that timelines be placed on the duration of this interim solution while an enduring solution is found

3. Investigate the Alternative Solution proposed

4. The RAs issue an extension on the current Modification 34_08_V3 as it is due to expire following the 8 month period on March 8th 2009

It is noted that the course of action taken could be a combination of two or three of the recommendations above.

16. Appendix D - Impact Assessments
Costs as at February 23rd 2009:

MSP €192,400
RCUC €66,600
SEMO Internal testing = 8 weeks

Manual Solution = One full time resource for interim period until enduring solution

available. SEMO has requested caveats to be in place.
ESTIMATED COSTS OF PROGRESSING MODIFICATION PROPOSAL TO IMPLEMENTATION

System Implementation:
	Party
	Cost Estimate
	Total Cost Estimate

	
	Base Option Total 192,400
	These costs are estimated costs which have been submitted by the Software Vendor

	
	RCUC Option Total 66,600
	


Manual Workaround:

	Party
	Cost Estimate
	Total Cost Estimate

	
	Cost of one additional resource for the interim period will be required
	This is an estimated cost which has been submitted by Market Operations


6
ESTIMATED TIME TO PROGRESSING MODIFICATION PROPOSAL TO IMPLEMENTATION

System Implementation:
	Party
	Time Estimate
	Comment on Time estimate

	ABB
	Base Option Total 1040 Hours
	Man Hours

	
	RCUC Option Total 360 Hours
	


1. There is no impact on Day 1+ schedule but cannot be delivered before

2. Vendor Delivery Date dependent of available capacity for release schedule going forward 
3. PLUS - SEMO Internal testing approx 8 weeks

4. PLUS - Actual Production system deployment Date subject to SEMO software release schedule 
Manual Workaround:

	Party
	Time Estimate
	Comment on Time estimate

	SEMO
	February 2nd 2009
	Delivery of manual workaround by SEMO until Modification implemented in Systems.



1. PLUS - Interim resource requirement of one person as specified in Section 5 Costs

17. Appendix E – Consultation Paper and Responses 
RA Consultation Paper

The Regulatory Authorities conducted a parallel consultation on the definition/classification of a Dual Rated Generator Unit

SEMO Consultation Paper
[image: image1.png]



	CONSULTATION for Modification Proposal Mod_34_08: DUAL RATED GENERATOR AMENDMENT 


Prepared by: Mod_34_08 Working Group 
For attention of: All Parties and any interested parties

Responses due: 17.00pm on Friday 14th November 2008.
(to: modifications@sem-o.com)

Date of Issue: 29th October 2008 

Reason for Issue: For Consultation

Version Number: 1.0

This document is distributed in accordance with Section 2.200 of the Trading and Settlement Code.

1
PURPOSE OF CONSULTATION

This consultation seeks respondents’ views regarding Mod_34_08  and, in particular:

· Whether the Proposed Modification would better facilitate the achievement of the Trading and Settlement Code Objectives when compared to the current Code;

· Whether there are any alternative solutions that the Group has not identified and that should be considered;

· Whether respondents can identify and describe any related benefits that have not been identified by the Modification Group;

· Any additional risks or issues which might need to be considered or whether there are any substantive issues not considered by the Group which should be brought to the Group’s attention for inclusion in its assessments

You are invited to provide a response to the questions contained in the attached questionnaire.  Any queries on the content of the consultation pro-forma should be addressed to modifications@sem-o.com.

2
SUMMARY OF IMPACTED PARTIES AND DOCUMENTS

Initial Assessment indicates that the following Parties and Documents are impacted by the Change:

	Parties
	Codes / Documentation
	Systems



	Market Participants
	T&SC
	Market Systems

	
	Agreed Procedures
	RCUC

	
	
	

	
	
	

	
	
	


3
KEY CONCLUSIONS

The Key conclusions of the Group are as outlined below

· AGREED ON: The need to get a full detailed analysis to support the proposed modification with a view to progressing this Modification further.
· WISHED TO CONSULT ON:  Modification 34_08: Dual Rated Generator Amendment in order to get all Members and interested Parties recommendations or opinions on the Proposed change.
4
IMPORTANT DOCUMENTS TO REFERENCE 

See SEM-O website, Mod_34_08 consultation section (Latest News link http://www.sem-o.com/news/) for all reference documentation on this Proposed Modification, including:

· Latest version of the Proposed Modification, Mod_34_08 V3
· Market Operations Supporting Analysis Paper
· First Working Group Report 34_08

· Second Working Group Report 34_08
· Minutes from Modification Committee Meeting 15 and 16 at which Proposed Modification, Mod_34_08 was discussed.

5
ESTIMATED COSTS OF PROGRESSING MODIFICATION PROPOSAL TO IMPLEMENTATION

System Implementation:
	Party
	Cost Estimate
	Total Cost Estimate

	
	Base Option Total 189,000
	These costs are estimated costs which have been submitted by the Software Vendor

	
	RCUC Option Total 68,200
	


Manual Workaround:

	Party
	Cost Estimate
	Total Cost Estimate

	
	Cost of one additional resource for the interim period will be required
	This is an estimated cost which has been submitted by Market Operations


6
ESTIMATED TIME TO PROGRESSING MODIFICATION PROPOSAL TO IMPLEMENTATION

System Implementation:
	Party
	Time Estimate
	Comment on Time estimate

	ABB
	Base Option Total 960 Hours
	Man Hours

	
	RCUC Option Total 360 Hours
	


1. There is no impact on Day 1+ schedule but cannot be delivered before

2. Vendor Delivery Date March 13th 2009

3. PLUS - SEMO Internal testing approx 8 weeks

4. PLUS - Actual Production system deployment Date subject to SEMO software release schedule 
Manual Workaround:

	Party
	Time Estimate
	Comment on Time estimate

	SEMO
	February 2nd 2009
	Delivery of workaround requires a Decision no later than December 8th 2008.



1. PLUS - Interim resource requirement of one person as specified in Section 5 Costs

AES Kilroot Response
Consultation on Dual Rating Modification Proposal Mod_34_08

It is clear that the root cause of this issue is the failure of the market software to realise the full value of the Kilroot Units in the Market.  This failing was highlighted early on in the SEM project phase. The two key issues are:

1. The requirement for submitted P/Q pairs to be monotonically increasing.

2. The aggregation of actual ramp rates and dwell times into a single value.

In the long term the only way for this issue to be resolved satisfactorily is for a market Engine to be used that is capable of dealing with the dual rating issues highlighted.

In response to the specific questions raised AES would have the following comments:-

A. Better facilitate the achievement of the TSC Objectives 

The code objectives are as follows:-

1. Facilitate the efficient discharge by the Market Operator of the obligations imposed upon it by its Market operator Licences

The proposed ‘fix’ to the treatment of the Kilroot Oil Capacity is counter to the above objective.  In the period taken for the software vendor to incorporate the modification a manual work around is required which is not efficient.

2. To facilitate the efficient, economic and co-ordinated operation, administration and development of the Single Electricity market in a financially secure manner.

The economics driving this modification are not clear to AES.  It would appear from the data analysed that the affect on production costs is to marginally increase them with the average daily SMP increasing. We would also have concerns that more weight is being given to software costs rather than achieving the best outcome for participants and customers.  

3. To facilitate the participation of electricity undertakings engaged in the generation, supply or sale of electricity in the trading arrangements under the Single Electricity Market.

This objective can only be achieved if the true characteristics of ALL participating machines are reflected in the Market.

4. To promote competition in the single electricity wholesale market on the island of Ireland.

It is being argued that the current treatment of the Kilroot units introduces market Peaks which are the incorrect market signal.  Furthermore Grid Code Technical Characteristics prevent this capacity from being dispatched as per the unconstrained dispatch model. We would like to point out that the actual requirement is for six hours notice. This is entirely different from a six hour ramp rate.

In the data presented it is clear that Kilroot does occasionally cause SMP spikes as currently modelled.  However when the model is run on the capped version significant spikes would still occur for approximately 50% of the events examined and AES would question the materiality of the price spikes.

5. To provide transparency in the operation of the Single Electricity Market.

The proposed modification is no more transparent than the current treatment of the Kilroot units, in fact it could be argued that it reduces transparency.

6. To ensure no undue discrimination between persons who are parties to the Code

This would have to be viewed in light of the interpretation of clause 2.34a as it is unclear on what criteria this clause is operating.  There would have to be clear unambiguous criteria applied.  

7. To promote the short-term and long-term interests of consumers of electricity on the island of Ireland, and security of supply of electricity.

In our opinion the only way to achieve this is to introduce a comprehensive and flexible Market Engine. We agree that a long term view should be taken if this Market is to be successful.

B. Whether there are any alternative solutions that the group has not identified and that should be considered.

Short of a complete overhaul of the current market software AES do not see a workable alternative.  AES would argue that a viable solution is ‘do nothing’ and undertake further research into the materiality of this issue.

If the proposed modification does proceed AES are of the opinion that all of the oil issues should be resolved and this means dealing with how the units are treated at Minimum Generation.  The current minimum generation on coal can only be achieved using supplementary oil firing.  The current Market design is only able to cope with monotonically increasing prices and has the potential result of suppressing SMP, hence not providing the correct market signals.  The modification should also include changes to the TSC parameters to resolve this issue.  These would be new parameters of -:  Outturn Minimum Stable Generation Coal and Outturn Minimum Generation Oil.  We have made this point earlier in the process and it was suggested that a further Modification request be submitted.  AES are of the opinion that this will have the effect of increasing implementation costs rather than dealing with the whole oil issue in one software modification.

C Whether respondents can identify and describe any related benefits that have not been identified by the group.

As Above.

D. Any additional risks or issues which might need to be considered or whether there are any substantive issues not considered by the Group which should be brought to the Groups attention for inclusion in its assessments.

It could be construed that this is an attempt to “shape” the Market when an outcome that is perceived to be undesirable is delivered. We must reiterate that this Market can only be a success if it accurately reflects the characteristics of the participating machines and Market forces are allowed to prevail.  

Bord Gáis Response
Consultation QUestionnaire

mod_34_08: DUAL RATED GENERATOR AMENDMENT 
All Parties to the SEM and any other interested parties are invited to respond to this consultation expressing their views or provide any further evidence on any of the matters contained within the Modification Proposal, the First Working Group Report, the Second Working Group Report and any other related matter in which Mod_34_08 is referenced or discussed. In particular views are sought in respect of the following questions.  Parties are invited to supply the rationale for their responses.

	Respondent
	Aidan Keely

	Respondent email address
	akeely@bordgais.ie

	Party or Participant Represented
	Bord Gáis Éireann

	Role of Respondent
	(Supplier/Generator/ other – please state) Supplier

	Can this response be published in its entirety? 

	Yes


	Q
	Question
	Response Error! Bookmark not defined.
	Comment/ Rationale

	1. 
	Do you believe Proposed Modification would better facilitate the achievement of the Trading and Settlement Code Objectives? Please state objective(s) & give reason for this.
	No
	We do not believe that the underlying issue has been clearly articulated from amongst the plethora of concerns around this topic.  For clarification of this response we believe that this issue is not about:

· Price Spikes 

· Volatility

· Any concern about the Market Scheduling and Pricing (MSP) software 

· The need for System Operators to accommodate system constraints by Dispatching plant other than that specified in the Market Schedule

· Constraint Costs

These are all consequences of either the Market Design or the characteristics of the System, which occur in many other situations unrelated to Dual-Fuel Plant. 

Following consideration of the issue we do not believe it relates to the above topics and do not believe this Modification better achieves the T&SC objectives in relation to any issues related to these topics, as it fails to address them holistically but attempts to attribute them to being a “Dual-fuel problem” which they are not specifically.

We believe this issue is about the inability of the MSP software to handle plant which exhibits multiple sets of technical characteristics due to it’s capability to operate on two significantly different fuels. This was a known issue prior to the launch of the market but one which could not be addressed with the chosen market software.

To better achieve the T&SC objectives would require the software to be modified to better handle such Dual-Rated Units, thus more equitably treating all plant types in the SEM market.  We believe such a solution should be developed as an enduring solution, and due consideration should be given to the related issue a thorough analysis of whether Lagrangian Relaxation (LR) or Mixed Integer Programming (MIP) is utilised as the solver, and the associated rules for the use of either solver.

	2. 
	Do you support the Proposed Modification?

	
	The proposed modification is by its nature an interim solution and it is still unclear that it addresses the underlying problem in a robust manner, partly as the underlying problem remains unclear.

The justification for this proposal has not made it clear how it is expected that this proposal will benefit customers who appeared to be the beneficiaries of the original discussions on this subject. 

There is questionable benefit in the solution as proposed as the more detailed analysis has weakened the benefits of this proposed solution. 

With weak benefit statements and the indicative costs provided there seems to be little merit in implementing this short-term solution, and it seems more appropriate to either do nothing or to seek a more comprehensive solution to the problem.

	3. 
	Do you believe there are any alternative solutions that the Modification Committee have not identified which should be considered?


	Yes
	1) Allow for an incremental “changeover cost” akin to a Startup Cost  to be incurred if a Dual-Rated Unit is required to switch fuel types. This would be facilitated by adding a special constraint to the model such that if it schedules more than X MW from the facility at any time during a period the facility is operating then it must incur the Changeover Cost.  This will require a new class of generator to be represented in the algorithm.  It would not reflect the change in ramp rates though.
2) Amend the software to handle multiple sets of technical characteristics, thus allowing multiple ramp rates, maximum output capacities, multiple “start” costs etc.  This would cope with most of the technical issues, but would not allow for a dip in output during changeover of fuels.

3) Fully redefine the software around the complexities of Dual-Rated plant taking account of multiple sets of technical characteristics   and permitting that dips in output at changeover could be modelled. This would however require a complete rebuild as Lagrangian Relaxation would not be able to resolve this type of problem. We do not believe such a significant change to the software would ever be justified by the severity of this problem.

Options 1 and 2 would both be enduring solutions to the problem of Dual-Rated generators and a full assessment of one or more of this would seem justified before any commitment was made to any spend on a short-term solution.

	4. 
	Can you identify and describe any Trading and Settlement Code related benefits that have not been identified by the Modification Committee?
	No
	

	5. 
	Does this Modification raise any potential risks or issues which you believe have not been identified so far which should be considered? 


	Yes
	There is a risk that this proposal fails to address a real issue in the market through lack of definition of the problem and cost benefit analysis of possible solutions. 

We believe that there should be a proper costing of long-term alternatives to this proposed solution, particularly as more detailed analysis has weakened the case for this short-term solution.

As part of this cost benefit analysis there should be a clear definition of the problem and clarification of how it is in conflict with the Trading and Settlement Code objectives.



	6. 
	Are there any further comments that you wish to make on this Modification?


	Yes
	In determining what would class as a Dual Rated Generator the concept has been broadened to a Multiple Rated Generator allowing the definition to cope with future variations that are not currently perceived. The principle works equally well for Dual Rated Generators.

The following definition is proposed:

· A Multiple Rated Generator has the capability to operate on multiple fuels resulting in different Maximum Output Capacities and to changeover between these fuels without shutdown but with an incremental cost of changeover and a consequential effect on Technical Characteristics.




Parties are encouraged to provide financial information with regard to either the costs or benefits of the Modification Proposal to support the Consultation process.
Please send your responses to modifications@sem-o.com by 17.00pm on Friday November 14th 2008. Please entitle your email ‘Mod_34_08 Consultation’. Note that any responses received after the deadline may not receive due consideration. Any queries should be addressed to  the Committee Secretary.
ESB Response
Consultation QUestionnaire

mod_34_08: DUAL RATED GENERATOR AMENDMENT 
All Parties to the SEM and any other interested parties are invited to respond to this consultation expressing their views or provide any further evidence on any of the matters contained within the Modification Proposal, the First Working Group Report, the Second Working Group Report and any other related matter in which Mod_34_08 is referenced or discussed. In particular views are sought in respect of the following questions.  Parties are invited to supply the rationale for their responses.

	Respondent
	Stephen Walsh

	Respondent email address
	Stephen.Walsh@esb.ie

	Party or Participant Represented
	ESB Customer Supply

	Role of Respondent
	Supplier

	Can this response be published in its entirety? 

	Yes


	Q
	Question
	Response Error! Bookmark not defined.
	Comment/ Rationale

	1. 
	Do you believe Proposed Modification would better facilitate the achievement of the Trading and Settlement Code Objectives? Please state objective(s) & give reason for this.
	Yes 
	This modification will to facilitate the efficient, economic and coordinated operation, administration and development of the Single Electricity Market in a financially secure manner.  It will do this by;

Reducing spurious volatility which creates an uneconomic and financially risky (unpredictable) price signals.  The price spikes dealt with by this modification are due to a mathematical restriction in dealing with dual rated units, they are not due to scarcity of generation or fuel market conditions.  Scarcity of generation capacity or fuel market prices are both valid reasons for price spikes and give correct economic signals.  

	2. 
	Do you support the Proposed Modification?

	Yes 
	It will remove an unpredictable source of price spikes which will improve transparency in the operation of the Single Electricity Market.

There will be minimal impact ton production cost.

There will be a significant reduction in spurious volatility.

	3. 
	Do you believe there are any alternative solutions that the Modification Committee have not identified which should be considered?


	 No
	Other solutions have been identified during the working group but they are not considered for two broad reasons.  Firstly this modification is dealing with one issue, it is not intended to resolve other problems not covered by the scope of the modification request.  Secondly there is a question as to a total redesign of the market software which would resolve this issue and other limitations of the current market software.  The total redesign of the solver would be a challenge on the scale of the initial design of the market and is beyond the scope of the modifications procedure.

	4. 
	Can you identify and describe any Trading and Settlement Code related benefits that have not been identified by the Modification Committee?
	No
	

	5. 
	Does this Modification raise any potential risks or issues which you believe have not been identified so far which should be considered? 


	 No
	The risks around using a manual solution have been considered.  Properly managed I consider that this is less than the impact of the current implementation, which is consistently producing spurious price spikes.

	6. 
	Are there any further comments that you wish to make on this Modification?


	Yes 
	


Parties are encouraged to provide financial information with regard to either the costs or benefits of the Modification Proposal to support the Impact Assessment Procedure.  

Please send your responses to modifications@sem-o.com by 17.00pm on Friday October 31st 2008. Please entitle your email ‘Mod_34_08 Consultation’. Note that any responses received after the deadline may not receive due consideration. Any queries should be addressed to  the Committee Secretary.
NIE PPB Response
Consultation QUestionnaire

mod_34_08: DUAL RATED GENERATOR AMENDMENT 
All Parties to the SEM and any other interested parties are invited to respond to this consultation expressing their views or provide any further evidence on any of the matters contained within the Modification Proposal, the First Working Group Report, the Second Working Group Report and any other related matter in which Mod_34_08 is referenced or discussed. In particular views are sought in respect of the following questions.  Parties are invited to supply the rationale for their responses.

	Respondent
	Ian Luney

	Respondent email address
	Ian.Luney@nieenergy.co.uk

	Party or Participant Represented
	NIE Energy – Power Procurement Business (PPB)

	Role of Respondent
	Intermediary for Kilroot Units GU500_060 and GU500_070

	Can this response be published in its entirety? 

	Yes


	Q
	Question
	Response Error! Bookmark not defined.
	Comment/ Rationale

	1. 
	Do you believe Proposed Modification would better facilitate the achievement of the Trading and Settlement Code Objectives? Please state objective(s) & give reason for this.
	Yes 
	PPB submits COD and TOD for the Kilroot units in its role as Intermediary within SEMO.  Prior to Go Live PPB articulated to the RA’s and SEMO that the market design and MSP software would not appropriately or sufficiently accommodate the characteristics of the Kilroot units in the market.  PPB accepts that this deficiency within the MSP and TSC has created a number of issues in relation to Kilroot one of which is the fact that on a limited number of occasions a Kilroot unit can set the SMP (based on an oil fuel input price) whilst not being dispatched on oil (due to the changeover time characteristic of the unit).  The modification proposal will address this issue, if only in the form of a temporary patch, as alluded to in the notes and minutes of the various meetings 

	2. 
	Do you support the Proposed Modification?

	Yes 
	PPB supports the proposal but believes it should be time bound and the issue kept under review.  SEMO have confirmed that the solution is a ‘work around’ and we hold the view that such work-arounds’ should not be permanently enshrined within the TSC.  Furthermore we only support the modification on the basis that the SEMO request that they have immunity with regards to a Participant raising a formal dispute is not granted.  To do so would set a dangerous precedent and is unacceptable.

	3. 
	Do you believe there are any alternative solutions that the Modification Committee have not identified which should be considered?


	Yes 
	We note that in a number of meetings it was suggested that the MSP software should be changed to accommodate properly the dual rating nature of plants such as Kilroot.  We have yet to see a formal cost/benefit analysis for this option and we believe that this should be pursued given other constraints the current modelling artefact has on the treatment of the Kilroot Units

	4. 
	Can you identify and describe any Trading and Settlement Code related benefits that have not been identified by the Modification Committee?
	No
	We note that SEMO have identified certain costs associated with implementing this proposal  primarily in relation to MSP and RCUC.  We understand that EDIL can only facilitate the inclusion of a single availability declaration per unit.  For this modification to be implemented the changes (and associated costs) to EDIL should be identified and quantified.

	5. 
	Does this Modification raise any potential risks or issues which you believe have not been identified so far which should be considered? 


	Yes
	Our understanding is that the modification is to be implemented on a manual basis which introduces significant risk of data and human errors.  SEMO needs to establish robust and rigorous procedures to mitigate such risks.

In relation to any impact on EDIL there may be a need to amend certain provisions of Grid Code – we do not believe that this has formed any part of the considerations in relation to implementation timetable.

	6. 
	Are there any further comments that you wish to make on this Modification?


	Yes
	We would like to commend SEMO on the effort and energy they have expended in analysing and quantifying the impact of this modification proposal and for the transparent and open manner in which they have engaged with participants and other stakeholders. 


Parties are encouraged to provide financial information with regard to either the costs or benefits of the Modification Proposal to support the Impact Assessment Procedure.  

Please send your responses to modifications@sem-o.com by 17.00pm on Friday October 31st 2008. Please entitle your email ‘Mod_34_08 Consultation’. Note that any responses received after the deadline may not receive due consideration. Any queries should be addressed to  the Committee Secretary.
Viridian Power and Energy Response
MODIFICATIONS COMMITTEE CONSULTATION CONSULTATION QUESTIONNAIRE 
MOD_34_08: DUAL RATED GENERATOR AMENDMENT 
All Parties to the SEM and any other interested parties are invited to respond to this consultation expressing their views or provide any further evidence on any of the matters contained within the Modification Proposal, the First Working Group Report, the Second Working Group Report and any other related matter in which Mod_34_08 is referenced or discussed. In particular views are sought in respect of the following questions. Parties are invited to supply the rationale for their responses. 

	Respondent 
	Kevin Hannafin 

	Respondent email address 
	Kevin.Hannafin@energia.ie 

	Party or Participant Represented 
	Viridian Power and Energy 

	Role of Respondent 
	(Supplier/Generator/ other – please state) Generator 

	Can this response be published in its entirety? 1
	Yes 


	Q 
	Question 
	Response Error! Bookmark not defined. 
	Comment/ Rationale 

	1. 


	Do you believe Proposed Modification would better facilitate the achievement of the Trading and Settlement Code Objectives? Please state objective(s) & give reason for this. 
	No 
	This proposal is designed to address a specific issue – i.e. the volatility in SMP caused by the offer submissions of the Kilroot unit and a prevailing perception that when a Kilroot unit sets SMP at a high-level it is not an ‘economic’ price. 

The fundamental cause of this issue is the inability of the MSP software to facilitate mutually exclusive multiple commercial offers for units that reflect the different SRMC 


1 Where requested any information can be treated as confidential, although all information will be provided to the Regulatory Authorities. 
Page 1 of 6 MODIFICATIONS COMMITTEE CONSULTATION Q Question Response Error! Bookmark not defined. Comment/ Rationale 
	associated either with switching fuels within day or switching modes of operation within day (referred to as multiple characteristics). 

Given the inconsistency between the Grid Code (GC), Trading and Settlement Code (T&SC) and the SEM Bidding Code of Practice (BCoP) – i.e. the requirement under GC not to with-hold capacity from the T.S.O. regardless of a unit’s mandated commercial position in the market - this fundamental market design flaw represents a significant ongoing risk to multiple generators and should not be considered as an isolated anomaly applying only to the Kilroot unit. 

We understand there is a prevailing perception that volatility introduced by Kilroot into the market is not a ‘true economic’ signal. Firstly; if the price is not ‘economic’ then this suggeststhat it is not an accurate reflection of SRMC as mandated by the BCoP? Secondly; if the Kilroot commercial offer is considered accurate within the context of the modelling constraints imposed by the market software then the options open to addressing the issue would seem to be as follows: 

1. Fix the market systems – i.e. remove the modelling constraints in the market software solving the dual-characteristic issue for all generators. This would allow all generators to offer only a single operating state into the market via their commercial offer 

2. Accept the market systems constraint – i.e. mandate all generators to offer only a single operating state into the market systems via their commercial offer and compensate generators for additional costs incurred due to instructed changes of state via a new / revised payment mechanism 




Page 2 of 6 MODIFICATIONS COMMITTEE CONSULTATION Q Question Response Error! Bookmark not defined. Comment/ Rationale 
	The current proposal of capping the capacity of Kilroot to its real-time operating fuel does not address any of the fundamental market design issues at the centre of the current problem. Nor does it solve the problem – i.e. the Kilroot dual-state commercial offer – as the perceived ‘uneconomical’ price may still occur if the T.S.O. chooses to run the Kilroot unit on oil within day. This merely changes the decision of how the market should run the Kilroot unit and determine the resultant market price from a purely objective process undertaken by the market systems to a partly subjective process influenced by the T.S.O. 

To this extent the current proposal appears inconsistent with the following market design principles enshrined in the T&SC without actually addressing any of the fundamental issues: 

1. The objectivity of the unconstrained market dispatch and price 

2. The clear distinction between unconstrained market operations and constrained real-time operations – i.e. under this proposal the T.S.O. will be able to influence market dispatch and price 

3. The clear distinction between firm and non-firm access – i.e. under this proposal Kilroot’s access to the market on oil will be non-firm in the sense that it will be determined solely by the T.S.O. 
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	2. 


	Do you support the Proposed Modification? 
	No 
	While VP&E would strongly support an enduring proposal that addresses the wider issue of generator’s with multiple characteristics we would find it difficult to endorse the current proposal due to the issues outlined above – i.e. that it does not address the core market design issue causing the problem and undermines a number of other fundamental market design principles enshrined within the T&SC. 

The rationale to support the proposal is made even more difficult due to the fact that the proposal: 

1. Would seem to be an interim solution at best and could not endure within the market 

2. From the analysis completed to date there does not seem to be a clear benefit to customers – if anything average daily SMP prices could increase as a result of the proposal 

3. It is only designed to address Kilroot price spikes – we do not understand why other pricing anomalies such as those caused by the Tarbert 24hr min on time are not also being addressed. These prices are truly ‘uneconomic’, have a significant effect on SMP when they occur and badly distort market signals (they tend to occur at periods of relatively low system demand / high system margin) 
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	3. 


	Do you believe there are any alternative solutions that the Modification Committee have not identified which should be considered? 
	Yes 
	In answer to question 1 we proposed the following two options: 

1. Fix the market systems 

2. Accept the market systems constraints (and modify generator bids) 

From information received from SEM-O to date we believe option 1 could be expensive but we would welcome more information on what the costs of implementing dual characteristic modelling into the market systems is likely to be. 

Option 2 however would seem a much less expensive solution given that it would not affect the core market solver algorithm and we would welcome further debate. In principle the same outcome as the current proposal could be achieved from following the steps outlined below but with the added benefit of working for all units with dual-characteristics and without undermining the market design principles in the T&SC: 

1. Generator’s with multiple characteristics submit multiple commercial offers and a technical data set for each operating mode to SEM-O flagging their preferred commercial offer and technical data set for day D (All commercial offers to be in line with BCoP) 

2. The market uses the generator’s preferred commercial offer and technical data set in the market systems for day D 

3. The generator declares its minimum generation levels, availability, etc. for any relevant operating state to the T.S.O. via EDIL 

Page 5 of 6 4. The maximum availability across all declared states is used for the purposes of the capacity payment mechanism while for market scheduling and pricing the availability and minimum generation declared for the preferred fuel should be used in the market system 
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	6. As per the current proposal a flag is set by the T.S.O. determining the real-time fuel the generator is operating on 

7. A modified constraint payment mechanism or a separate multi-characteristic payment mechanism is introduced to reconcile differences in costs between the market scheduling of the plant and the real-time dispatch by the T.S.O. using the relevant alternative technical data set and commercial offers submitted by the generator 



	Can you identify and describe any Trading and Settlement Code related benefits that have not been identified by the Modification Committee? 
	No 

	Does this Modification raise any potential risks or issues which you believe have not been identified so far which should be considered? 
	Yes 
	See our response to questions 1 and 2 above. 

	Are there any further comments that you wish to make on this Modification? 
	No 


Parties are encouraged to provide financial information with regard to either the costs or benefits of the Modification Proposal to support the Consultation process. 
Please send your responses to modifications@sem-o.com by 17.00pm on Friday November 14th 2008. Please entitle your email ‘Mod_34_08 Consultation’. Note that any responses received after the deadline may not receive due consideration. Any queries should be addressed to the Committee Secretary. 
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To:
Members of Modifications Committee Dual Rated Working Group 
From:
Regulatory Authorities
Date:
17th September 2009

Re:
Update on Dual Rated ‘alternative’ to modification 34_08

Background

On 18th August 2009 the Regulatory Authorities met with representatives from SONI, EirGrid, SEMO and PPB to discuss further the ‘alternative’ modification on Dual Rated Units which was proposed by the system operators at the last Dual Rated working group meeting on 28th January 2009. An action arising from this January meeting was that the SOs were asked to discuss their proposal further with PPB so that the implications of the proposed ‘alternative’ modification could be better understood. Discussions relating to these issues have taken place over the summer between PPB, the SOs and the RAs. The purpose of this note is to summarise the history of the Dual Rated issue, update working group members on discussions and developments since January and propose next steps. 

Issue
The reasons for the original modification proposal which was proposed on 8 July 2008 (ref: Mod_34_08) are understood as an attempt to address the problem described as follows (by RAs at the January 2009 meeting of the Modifications Committee Working Group on Dual Rated):

“In the special case where a generator has more than one fuel type and a distinctly different rating corresponding to each fuel type, the problem is that, through limitations in the market rules and software, the outcome is a schedule of prices that is neither economic nor reflective of the underlying technical characteristics of the generation units available to meet demand at least cost in the market.” 

During 2008 such prices as referred to above, which were in excess of €500/MWh during the high oil price period, were experienced in the market due to the Dual Rated characteristic of Kilroot and the limitations of the market systems. These prices arose due to the MSP Software scheduling Kilroot units into the oil capacity range of PPB’s Commercial Offer Data (COD) and occurred when the Kilroot units were not actually operating on oil.

During 2009 it is acknowledged that the materiality of the problem is not what it once was given the trend downwards in oil prices (and therefore convergence of coal and oil prices) and the significant decline in demand due to the recent fall in industrial output. However, it is worth noting that while the Kilroot units have not been scheduled in the oil region in the market at all (or very rarely) over the last year, PPB is still submitting bids for units relating to the oil region of up to €499/MWh. Therefore if demand increases in the winter and/or for reasons of plant availability the Kilroot units are scheduled in the market into the oil region of their COD, then there may be further instances of non cost reflective price spikes
. This would be compounded further if the price of oil (relative to coal) increases. In its final assessment, following receipt of any future Final Recommendation Report from the Modifications Committee, the SEMC will have to consider the materiality of this issue.

Original Modification proposal by SEMO – Ref: Modification 34_08
The original Dual Rated Modification proposed to address the problem by introducing a new category of ‘Dual Rated Unit'. The Dual Rated Unit would submit unit availabilities, in real time, for each available fuel; the higher availability would be used for the CPM and the availability relating to the actual dispatch would be used in the energy market. The Kilroot units’ availability in the energy market for the fuel that it is actually running on would effectively be capped at the units’ availability at the coal quantity, unless it is actually run on oil, on a minute by minute basis determined by a ‘rating flag’ submitted by the SO. 

SEMO conducted several series of analyses on the impact of such a cap and found that it would reduce price spikes and volatility caused by the MSP Software’s inability to correctly model the Kilroot units’ technical characteristics. The analysis found that, while production costs would be likely to increase slightly, the effect on consumer costs is unknown. Remaining concerns with this original modification identified at the time of consideration were:
1. The issue of aligning the bid step with the availability of Kilroot – The proposed solution limits the Actual Availability of a Dual Rated unit in the Energy Market to the availability of the fuel it is actually using. If, in the case of Kilroot, it is using its Primary Fuel Type (i.e. coal), its Actual Availability in the Energy Market (i.e.  the upper limit at which it may be scheduled in the MSP software) is limited to its coal availability. It is critical that the Actual Availability of the unit's Primary Fuel type is always less than the critical bid step of the Dual Rated Unit, i.e. that bid step in which the switchover of fuels is incorporated; otherwise the solution will not work.

PPB have indicated that this issue can be easily resolved by them submitting appropriate PQ pairs.

2. The costs of implementing in the systems. 
· SEMO provided estimates of costs of implementing this original modification as follows:
· MSP - €189k
· RCUC €68K
· EDIL €30K
· SEMO Internal testing – 8 weeks
Or alternatively:

· Manual Solution – one full time resource 
While a temporary manual workaround was proposed by SEMO, they have highlighted the risk of human error which would be associated with such and therefore did not propose it as a viable long-term solution.
Alternative Modification proposal

To address the perceived shortcomings of the original modification as stated, an ‘alternative’ was proposed by SOs at the January Working Group meeting.  

In summary this ‘alternative’ which has not been raised as a modification would work as follows:
Dual Rated Units would submit a single set of Technical Offer Data and two sets of Commercial Offer Data to SEMO (one for each fuel type) with the COD for the primary fuel being set as the default data. The SO would then collect and store availabilities for each fuel and record which fuel the unit is actually dispatched on. Under the alterative modification, the SO would submit to SEMO - for use in the ex-post initial run of the MSP Software - the availability for the fuel that the unit is actually dispatched on as well as the higher of the two availabilities for the calculation of Capacity Payments. The availability of the fuel of actual dispatch would be used as the upper limit for the Dual Rated unit’s market schedule quantity in the MSP Software.  The MSP Software would schedule Dual Rated units based on the COD for each trading period (similar to how Interconnector units’ bids and MIUNs relate to individual trading periods). Notably, as with the original proposal, the higher availability of the Dual Rated unit is used for its eligible availability for the calculation of capacity payments. 

PPB has raised the following issues with the ‘alternative’ modification proposal which have been discussed over the summer:

1. Role of SOs in influencing SMP and merit order by their actions and whether this is appropriate or against a principle of the SEM

2. Reduction in infra-marginal rents to PPB (caused by a loss in remuneration at the incremental MW) when Kilroot units scheduled over the fuel changeover point

3. Does not deal adequately with Kilroot units’ running on coal ‘overburn’

The merits or otherwise of PPBs points were discussed at the recent meeting. It was acknowledged that, while the alternative proposal might potentially form the basis of a more complete enduring solution to the Dual Rated issue, there were risks associated with it and the added benefits of ‘alternative’ were not apparent when compared to the original modification. SEMO have also indicated that the alternative would take longer to implement and cost more due to the additional changes required for the MSP Software. With this in mind, and a desire to bring this issue to a conclusion, the RAs are minded to ask the Modifications Committee at their next meeting to vote on the original Dual Rated Modification and not proceed to request and conduct an impact analysis on the ‘alternative’. If the working group deem that there is added value in having one more working group meeting on this issue to bring it to a conclusion, the RAs are happy to facilitate this (views are to be sent to the Secretariat).
Recommendation / next steps

· Working Group members to communicate to the Secretariat whether they would like a final working group meeting on the Dual Rated issue.

· Modifications Committee (depending on the response to previous bullet point) to vote on original modification at September 29th meeting.
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Executive Summary

In April of 2008, SEMO presented a paper on the impact of the commercial offer data of the Kilroot Generator Units on the system marginal price. 

It was observed that in the first six months of operation of SEM, Kilroot Generator Units had set the system marginal price on a frequent basis, particularly using the oil section of its bid offer curve.  On examination this is due to a modelling artefact in the SEM.  This artefact was recognised with the design of SEM as approved by the Regulatory Authorities.  This artefact has the potential to undermine the long term signals emanating from the SEM.

A solution was proposed with some supporting analysis.  The solution proposed to introduce a new category of unit in the Trading and Settlement Code; Dual Rating.  This category allows in the Kilroot case for the availability of the fuel it burns to be used in the energy market while allowing for capacity payments the maximum of the two fuels it burns.  This change in the market will:

· reduce the peak price when Kilroot would have set it

· significantly reduce volatility in the market price

· increase the Market Scheduling and Pricing production cost (MSP production cost) as defined in Appendix N of the Trading and Settlement Code of the market schedule

· have no discernible difference to the consumer cost of the market schedules.

A modification to address this issue was brought to the Modification Panel.

The Modification Panel requested that a working group be set up and further studies were required to be complete.

This document sets out the dates that have been studied, the approach that was adopted and provides an analysis of the observed results.

The appendices to this document provide graphical detail on the items reviewed in each study. Full data relating to the studies carried out by SEMO has been made available for download on the SEMO web-site. This can be found here.

Dates Studied

Studies were completed for the dates as listed in the following table. Dates were originally selected to provide a cross section of Trade Dates where – 

· there was a peak SMP set by Kilroot in it’s oil price curve;

· the date covered a normal week day operation;

· the date covered a normal week end operation;

· the date covered a holiday;

· at least one date where the Kilroot unit did not set the peak SMP.

The following dates made up the original study.

	Trade Date
	Weekday, Weekend, Public Holiday
	Peak SMP
	Kilroot Set Price

	19/12/2007
	Weekday
	€ 477.22
	Yes

	25/12/2007
	Public holiday
	€ 57.51
	No

	29/12/2007
	Weekend
	€ 435.63
	Yes

	01/01/2008
	Public Holiday
	€ 103.35
	No

	03/01/2008
	Weekday
	€ 463.03
	Yes

	05/01/2008
	Weekend
	€ 452.78
	Yes

	21/01/2008
	Weekday
	€ 421.93
	Yes

	27/01/2008
	Weekend
	€ 440.19
	Yes

	04/02/2008
	Weekday
	€ 468.32
	Yes

	19/03/2008
	Public Holiday
	€ 439.56
	Yes


Participants requested further studies be completed, focusing primarily on dates where Kilroot set the peak SMP. The following dates were then included in the second study.

	Trade Date
	Weekday, Weekend, Public Holiday
	Peak SMP
	Kilroot Set Price

	05/12/2007
	Weekday
	€ 128.46
	No

	10/12/2007
	Weekday
	€ 474.96
	Yes

	21/12/2007
	Weekday
	€ 474.47
	Yes

	15/01/2008
	Public Holiday
	€ 326.66
	Yes

	19/01/2008
	Weekend
	€ 333.64
	Yes

	25/01/2008
	Weekday
	€ 430.96
	Yes

	16/02/2008
	Weekend
	€ 332.26
	Yes

	20/02/2008
	Weekday
	€ 415.95
	Yes

	29/02/2008
	Weekday
	€ 390.98
	Yes

	29/03/2008
	Weekend
	€ 422.77
	Yes

	23/04/2008
	Weekday
	€ 494.56
	Yes

	06/05/2008
	Weekday
	€ 499.68
	Yes

	19/05/2008
	Weekday
	€ 525.44
	Yes

	13/06/2008
	Weekday
	€ 525.70
	Yes

	18/06/2008
	Weekday
	€ 615.90
	Yes


Because of issues noted with the capped data for January 1st, where we believe the data has been incorrectly loaded into our model, we have excluded this date from the rest of the report and thus will report only on 24 days and not 25.

The inclusion of the extra 15 Trade Dates above the 10 already studied brings the total number of Trade Dates studied by SEMO to 25. In summary, the conditions of these days can be broken down as follows – 
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Study Approach

In completing studies of the extra 15 days, SEMO carried out the studies in the same manner as the original 10 days included in the April study. This was done by retrieving the original Savecase
 data for the dates agreed with Participants. Extract files relating which are used to determine relevant market data were extracted based on the output of the initial runs. The availability value for the Kilroot Generator Unit was then capped at just below the breakpoint for the start of the oil price curve. The MSP software was re-run using this adjusted data. The new outputs were extracted into the same series of extract files for comparison.

The original study made use of both the Langrangian Relaxation and Mixed Integer Programming unit commitment engines and included data in relation to all runs. This study focuses only on the Langrangian Relaxation unit commitment engine. No data has been included in this study for runs using Mixed Integer Programming.

All extract files have been published on the SEMO website and can be found here.

The naming convention for the output files is NNNNNN_YYYYMMDD_RUN.csv where NNNNNN is the file name, YYYYMMDD is the trade date of the study and RUN will advise whether this is a capped availability run or not
.

The data in each file is set out below 

	File Name
	Data in file

	GENSCH
	Generator Schedules. This is the output of the MSP solver with generator schedule values for each Trading Period for each Generator. It should be noted that this value is not always the same as the MSQ. Instances where special rules set out in section 5 of the Code set the MSQ for a Generator (such as unit under test) will not be correct as these values are assigned in Post Processing.

	PRODCOST
	Generator Production Cost. This provides per unit, per trading period production costs of the market. The sum of all values in this output is the summed Production Costs as reviewed in our study.

	SYSSUM
	System Summary. This provides the high-level market out comes, showing the Shadow Price and System Marginal Price for all trading periods in the Optimisation Horizon.


The output files were loaded into an Access database and comparisons between the data were presented in output queries in Excel. (All data is available on the web-site.) 

Results from Analysis

The results of the capped and uncapped runs were compared with respect to the following areas. General market trends were reviewed and analysed. Individual Participant or Generator Unit changes in schedule were not considered in this review. However, the data used in this analysis is available on  the SEMO website, formatted in Excel spreadsheets, in some cases already grouped as Pivot Tables and Charts which will enable Participants to do further reviews of the data and how it may impact on their individual position in the SEM.

Production Costs

This is the overall costs of the market.  Section 4.67 of the Trading & Settlement Code sets the prime objection of the MSP software as being “to minimise the aggregate sum of MSP Production Cost over the Optimisation Time Horizon”. For the purposes of the comparison of daily data, all 30 hours of the Optimisation Horizon were considered. It would be the high level expectation that the Production Costs in the capped runs of the MSP would be higher than in the normal runs. This expectation bore out in 17 of the 24 analysed runs.

	Trade Date
	Production Costs
	Cheaper Solution
	% Difference

	
	Uncapped
	Capped 
	
	

	05/12/2007
	€ 5,332,831.67
	€ 5,344,491.17
	Uncapped
	0.219%

	10/12/2007
	€ 6,150,100.76
	€ 6,148,844.34
	Capped
	-0.020%

	19/12/2007
	€ 6,932,052.66
	€ 6,932,363.88
	Uncapped
	0.004%

	21/12/2007
	€ 5,249,364.47
	€ 5,261,972.10
	Uncapped
	0.240%

	25/12/2007
	€ 3,415,419.53
	€ 3,418,008.41
	Uncapped
	0.076%

	29/12/2007
	€ 4,290,632.64
	€ 4,294,191.16
	Uncapped
	0.083%

	03/01/2008
	€ 7,549,503.88
	€ 7,550,532.47
	Uncapped
	0.014%

	05/01/2008
	€ 5,851,237.62
	€ 5,853,710.01
	Uncapped
	0.042%

	15/01/2008
	€ 8,324,876.64
	€ 8,323,968.11
	Capped
	-0.011%

	19/01/2008
	€ 6,491,485.43
	€ 6,490,602.97
	Capped
	-0.014%

	21/01/2008
	€ 7,420,682.87
	€ 7,418,613.52
	Capped
	-0.028%

	25/01/2008
	€ 6,081,928.97
	€ 6,102,000.32
	Uncapped
	0.330%

	27/01/2008
	€ 6,088,265.48
	€ 6,088,436.45
	Uncapped
	0.003%

	04/02/2008
	€ 7,782,394.46
	€ 7,767,211.56
	Capped
	-0.195%

	16/02/2008
	€ 6,903,160.59
	€ 6,903,685.53
	Uncapped
	0.008%

	20/02/2008
	€ 7,323,654.65
	€ 7,306,245.43
	Capped
	-0.238%

	29/02/2008
	€ 6,586,443.99
	€ 6,589,983.16
	Uncapped
	0.054%

	19/03/2008
	€ 7,027,673.82
	€ 7,024,622.99
	Capped
	-0.043%

	29/03/2008
	€ 5,885,911.87
	€ 5,901,297.41
	Uncapped
	0.261%


All the observed dates where the Capped method provided a cheaper solution were dates where the Kilroot generator unit had set the peak SMP. There is a known limitation with the Langrangian Relaxation method of unit commitment where a large final bid step is encountered which can cause a discontinuity in the search space for the solver. This can cause the solver to return with a sub-optimal solution and not find the global optimal solution. It is possible that the removal of this final bid step by capping the unit’s availability below the final quantity has allowed the LR unit commitment engine to find a better solution closer to the global optimal. This would indicate that the original market solution was not the global optimal.

In all cases, the variance in production costs between the two solutions was extremely low. This would demonstrate that, even without capping the Kilroot Generator Unit, the MSP software is delivering a quality solution. Note on January 27th, where the capped solution is less than €200 more expensive than the original uncapped solution while still substantially addressing the peak SMP.

Maximum Daily System Marginal Price

The capped solution delivered a reduction in System Marginal Price in all but three cases as demonstrated in the table below.

	Trade Date
	Peak Price

	
	Uncapped
	Capped 

	05/12/2007
	€ 128.46
	€ 128.14

	10/12/2007
	€ 474.96
	€ 344.74

	19/12/2007
	€ 477.22
	€ 427.40

	21/12/2007
	€ 474.47
	€ 176.23

	25/12/2007
	€ 57.51
	€ 57.51

	29/12/2007
	€ 435.63
	€ 333.00

	03/01/2008
	€ 463.03
	€ 374.57

	05/01/2008
	€ 452.78
	€ 270.20

	15/01/2008
	€ 326.66
	€ 259.16

	19/01/2008
	€ 333.64
	€ 270.81

	21/01/2008
	€ 421.93
	€ 473.91

	25/01/2008
	€ 430.96
	€ 180.53

	27/01/2008
	€ 440.19
	€ 123.37

	04/02/2008
	€ 468.32
	€ 272.65

	16/02/2008
	€ 332.26
	€ 351.30

	20/02/2008
	€ 415.95
	€ 151.75

	29/02/2008
	€ 390.98
	€ 280.28

	19/03/2008
	€ 439.56
	€ 1,000.00

	29/03/2008
	€ 422.77
	€ 458.76

	23/04/2008
	€ 494.56
	€ 295.47

	06/05/2008
	€ 499.68
	€ 279.46

	19/05/2008
	€ 525.44
	€ 283.13

	13/06/2008
	€ 525.70
	€ 475.85

	18/06/2008
	€ 615.90
	€ 233.78


The MSP software determined a shadow price at Price Cap on one of the dates. This has been reviewed and it is noted that the infeasible solution is driven by high levels of unavailability on the date in question. It should be observed that, even with this Price Cap, the Production Costs for the date in question were cheaper in the capped solution and the over all daily average SMP was in the region of €80/MWh.

On the days where the peak SMP was higher, this can be demonstrated as being driven by the uplift part of the calculation as demonstrated on the graph below, covering the SMP and Shadow Price for March 29th.


[image: image5]
This applies for each of the dates noted above where the peak SMP in the capped run was above the original peak SMP.

It is also worth noting that is a number of cases the reduction in the peak SMP does not remove a peak SMP per se, but replaces the peak SMP being set by the Kilroot unit with a smaller peak being set by other units including uplift. 

The SMP vs. Shadow Price is demonstrated below for June 13th, showing that by removing the peak SMP being set by the Kilroot unit the MSP software does schedule more expensive plant to meet the system load that would have been met by the Kilroot unit’s old quantity.


[image: image6]
Days where there had been no peak appeared unaffected by the capping of availability.

Average System Marginal Price
At a high level, it would have been expected that the average SMP would increase. This applies the logic that by removing the higher end of the availability of the Kilroot unit, this would force the MSP software to find a more expensive solution (an expectation borne out largely by the increases observed in Production Costs). However, the average SMP appears reduced in the studies complete. (See here for a summary.) Although, we have observed a greater level of uplift in the capped solutions, in many cases like those observed above, the uplift is concentrated in a short space of time giving rise to new peaks in the SMP but not the more general increase across the day that had been expected.

Further data reviewed
SEMO also provided a review of values of Approximate Generator Revenue and Approximate Constraint Quantities.

There were no discernable patterns noted in the Constraint Quantities over the market, however individual Generators would notice changes. We did not consider it in scope of these studies to review data on a Generator Unit basis. However this data is fully available from our website (in an Excel spreadsheet with ready Pivot tables for filtering) for Participants to complete their own review should they wish. 

A reduction in Approximate Generator Revenues was observed in 15 of the study dates. This was consistent with the expected reduction of revenues that would come from the reduction in the peak and average System Marginal Prices for these dates. 

Appendix – Daily Study Results

Study date – December 5th 2007

Production Costs

[image: image7.emf]Total

€ 5,326,000.00

€ 5,328,000.00

€ 5,330,000.00

€ 5,332,000.00

€ 5,334,000.00

€ 5,336,000.00

€ 5,338,000.00

€ 5,340,000.00

€ 5,342,000.00

€ 5,344,000.00

€ 5,346,000.00

LR LRCAP

Total

RunDate 05/12/2007

Sum of Production_Costs

Run_Type


Maximum Daily SMP

[image: image8.emf]Total

127.90

128.00

128.10

128.20

128.30

128.40

128.50

LR LRCAP

Total

Trade_Date 05/12/2007

Max of SMP

Run_Type


Average Daily SMP

[image: image9.emf]Total

51.40

51.50

51.60

51.70

51.80

51.90

52.00

52.10

52.20

52.30

52.40

52.50

LR LRCAP

Total

Trade_Date 05/12/2007

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image10.emf]Total

€ 4,920,000.00

€ 4,925,000.00

€ 4,930,000.00

€ 4,935,000.00

€ 4,940,000.00

€ 4,945,000.00

LR LRCAP

Total

Trade_Date 05/12/2007

Sum of DailyRevenue

Run_Type


Study date – December 10th 2007

Production Costs

[image: image11.emf]Total

€ 6,148,200.00

€ 6,148,400.00

€ 6,148,600.00

€ 6,148,800.00

€ 6,149,000.00

€ 6,149,200.00

€ 6,149,400.00

€ 6,149,600.00

€ 6,149,800.00

€ 6,150,000.00

€ 6,150,200.00

LR LRCAP

Total

RunDate 10/12/2007

Sum of Production_Costs

Run_Type


Maximum Daily SMP

[image: image12.emf]Total
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LR LRCAP

Total

Trade_Date 10/12/2007

Max of SMP

Run_Type


Average Daily SMP

[image: image13.emf]Total

64.00

66.00

68.00

70.00

72.00

74.00

76.00

78.00

80.00

LR LRCAP

Total

Trade_Date 10/12/2007

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image14.emf]Total

€ 6,500,000.00

€ 7,000,000.00

€ 7,500,000.00

€ 8,000,000.00

€ 8,500,000.00

€ 9,000,000.00

€ 9,500,000.00

LR LRCAP

Total

Trade_Date 10/12/2007

Sum of DailyRevenue

Run_Type


Study date – December 19th 2007

Production Costs

[image: image15.emf]Total

€ 6,931,850.00

€ 6,931,900.00

€ 6,931,950.00

€ 6,932,000.00

€ 6,932,050.00

€ 6,932,100.00

€ 6,932,150.00

€ 6,932,200.00

€ 6,932,250.00

€ 6,932,300.00

€ 6,932,350.00

€ 6,932,400.00

LR LRCAP

Total

RunDate 19/12/2007

Sum of Production_Costs

Run_Type


Maximum Daily SMP

[image: image16.emf]Total

400.00

410.00

420.00

430.00

440.00

450.00

460.00

470.00

480.00

490.00

LR LRCAP

Total

Trade_Date 19/12/2007

Max of SMP

Run_Type


Average Daily SMP

[image: image17.emf]Total

80.00

82.00

84.00

86.00

88.00

90.00

92.00

94.00

LR LRCAP

Total

Trade_Date 19/12/2007

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image18.emf]Total

€ 8,000,000.00

€ 8,200,000.00

€ 8,400,000.00

€ 8,600,000.00

€ 8,800,000.00

€ 9,000,000.00

€ 9,200,000.00

€ 9,400,000.00

€ 9,600,000.00

€ 9,800,000.00

LR LRCAP

Total

Trade_Date 19/12/2007

Sum of DailyRevenue

Run_Type


Study date – December 21st 2007

Production Costs

[image: image19.emf]Total

€ 5,242,000.00

€ 5,244,000.00

€ 5,246,000.00

€ 5,248,000.00

€ 5,250,000.00

€ 5,252,000.00

€ 5,254,000.00

€ 5,256,000.00

€ 5,258,000.00

€ 5,260,000.00

€ 5,262,000.00

€ 5,264,000.00

LR LRCAP

Total

RunDate 21/12/2007

Sum of Production_Costs

Run_Type


Maximum Daily SMP

[image: image20.emf]Total
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LR LRCAP

Total

Trade_Date 21/12/2007

Max of SMP

Run_Type


Average Daily SMP

[image: image21.emf]Total

52.00

54.00

56.00

58.00

60.00

62.00

64.00

66.00

68.00

70.00

LR LRCAP

Total

Trade_Date 21/12/2007

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image22.emf]Total

€ 0.00

€ 1,000,000.00

€ 2,000,000.00

€ 3,000,000.00

€ 4,000,000.00

€ 5,000,000.00

€ 6,000,000.00

€ 7,000,000.00

€ 8,000,000.00

LR LRCAP

Total

Trade_Date 21/12/2007

Sum of DailyRevenue

Run_Type


Study date – December 25th 2007

Production Costs

[image: image23.emf]Total

€ 3,414,000.00

€ 3,414,500.00

€ 3,415,000.00

€ 3,415,500.00

€ 3,416,000.00

€ 3,416,500.00

€ 3,417,000.00

€ 3,417,500.00

€ 3,418,000.00

€ 3,418,500.00

LR LRCAP

Total

RunDate 25/12/2007

Sum of Production_Costs

Run_Type


Maximum Daily SMP

[image: image24.emf]Total
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LR LRCAP

Total

Trade_Date 25/12/2007

Max of SMP

Run_Type


Average Daily SMP

[image: image25.emf]Total

48.88

48.88

48.88

48.88

48.88

48.88

48.88

LR LRCAP

Total

Trade_Date 25/12/2007

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image26.emf]Total

€ 3,163,683.10

€ 3,163,683.15

€ 3,163,683.20

€ 3,163,683.25

€ 3,163,683.30

€ 3,163,683.35

€ 3,163,683.40

€ 3,163,683.45

LR LRCAP

Total

Trade_Date 25/12/2007

Sum of DailyRevenue

Run_Type


Study date – December 29th 2007

Production Costs

[image: image27.emf]Total

€ 4,288,000.00

€ 4,289,000.00

€ 4,290,000.00

€ 4,291,000.00

€ 4,292,000.00

€ 4,293,000.00

€ 4,294,000.00

€ 4,295,000.00

LR LRCAP

Total

RunDate 29/12/2007

Sum of Production_Costs

Run_Type


Maximum Daily SMP
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LR LRCAP

Total

Trade_Date 29/12/2007

Max of SMP

Run_Type


Average Daily SMP

[image: image29.emf]Total

56.00

57.00

58.00

59.00

60.00

61.00

62.00

63.00

64.00

65.00

LR LRCAP

Total

Trade_Date 29/12/2007

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image30.emf]Total

€ 4,400,000.00

€ 4,500,000.00

€ 4,600,000.00

€ 4,700,000.00

€ 4,800,000.00

€ 4,900,000.00

€ 5,000,000.00

€ 5,100,000.00

€ 5,200,000.00

€ 5,300,000.00

€ 5,400,000.00

€ 5,500,000.00

LR LRCAP

Total

Trade_Date 29/12/2007

Sum of DailyRevenue

Run_Type


Study date – January 3rd 2008
Production Costs

[image: image31.emf]Total

€ 7,548,800.00

€ 7,549,000.00

€ 7,549,200.00

€ 7,549,400.00

€ 7,549,600.00

€ 7,549,800.00

€ 7,550,000.00

€ 7,550,200.00

€ 7,550,400.00

€ 7,550,600.00

€ 7,550,800.00

LR LRCAP

Total

RunDate 03/01/2008

Sum of Production_Costs

Run_Type


Maximum Daily SMP

[image: image32.emf]Total

0.00

50.00

100.00

150.00

200.00

250.00

300.00

350.00

400.00

450.00

500.00

LR LRCAP

Total

Trade_Date 03/01/2008

Max of SMP

Run_Type


Average Daily SMP

[image: image33.emf]Total

84.00

86.00

88.00

90.00

92.00

94.00

96.00

LR LRCAP

Total

Trade_Date 03/01/2008

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image34.emf]Total

€ 7,400,000.00

€ 7,600,000.00

€ 7,800,000.00

€ 8,000,000.00

€ 8,200,000.00

€ 8,400,000.00

€ 8,600,000.00

€ 8,800,000.00

€ 9,000,000.00

€ 9,200,000.00

€ 9,400,000.00

LR LRCAP

Total

Trade_Date 03/01/2008

Sum of DailyRevenue

Run_Type


Study date – January 5th 2008
Production Costs

[image: image35.emf]Total

€ 5,850,000.00

€ 5,850,500.00

€ 5,851,000.00

€ 5,851,500.00

€ 5,852,000.00

€ 5,852,500.00

€ 5,853,000.00

€ 5,853,500.00

€ 5,854,000.00

LR LRCAP

Total

RunDate 05/01/2008

Sum of Production_Costs

Run_Type


Maximum Daily SMP

[image: image36.emf]Total
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LR LRCAP

Total

Trade_Date 05/01/2008

Max of SMP

Run_Type


Average Daily SMP

[image: image37.emf]Total

62.00

63.00

64.00

65.00

66.00

67.00

68.00

LR LRCAP

Total

Trade_Date 05/01/2008

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image38.emf]Total

€ 4,600,000.00

€ 4,700,000.00

€ 4,800,000.00

€ 4,900,000.00

€ 5,000,000.00

€ 5,100,000.00

€ 5,200,000.00

€ 5,300,000.00

LR LRCAP

Total

Trade_Date 05/01/2008

Sum of DailyRevenue

Run_Type


Study date – January 15th 2008
Production Costs

[image: image39.emf]Total

€ 8,323,400.00

€ 8,323,600.00

€ 8,323,800.00

€ 8,324,000.00

€ 8,324,200.00

€ 8,324,400.00

€ 8,324,600.00

€ 8,324,800.00

€ 8,325,000.00

LR LRCAP

Total

RunDate 15/01/2008

Sum of Production_Costs

Run_Type


Maximum Daily SMP

[image: image40.emf]Total

0.00

50.00

100.00

150.00

200.00

250.00

300.00

350.00

LR LRCAP

Total

Trade_Date 15/01/2008

Max of SMP

Run_Type


Average Daily SMP

[image: image41.emf]Total

82.00

84.00

86.00

88.00

90.00

92.00

94.00

96.00

LR LRCAP

Total

Trade_Date 15/01/2008

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image42.emf]Total

€ 8,200,000.00

€ 8,400,000.00

€ 8,600,000.00

€ 8,800,000.00

€ 9,000,000.00

€ 9,200,000.00

€ 9,400,000.00

€ 9,600,000.00

€ 9,800,000.00

€ 10,000,000.00

LR LRCAP

Total

Trade_Date 15/01/2008

Sum of DailyRevenue

Run_Type


Study date – January 19th 2008
Production Costs

[image: image43.emf]Total

€ 6,490,000.00

€ 6,490,200.00

€ 6,490,400.00

€ 6,490,600.00

€ 6,490,800.00

€ 6,491,000.00

€ 6,491,200.00

€ 6,491,400.00

€ 6,491,600.00

LR LRCAP

Total

RunDate 19/01/2008

Sum of Production_Costs

Run_Type


Maximum Daily SMP

[image: image44.emf]Total
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LR LRCAP

Total

Trade_Date 19/01/2008

Max of SMP

Run_Type


Average Daily SMP

[image: image45.emf]Total

68.50

69.00

69.50

70.00

70.50

71.00

71.50

72.00

72.50

73.00

73.50

LR LRCAP

Total

Trade_Date 19/01/2008

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image46.emf]Total

€ 5,800,000.00

€ 5,900,000.00

€ 6,000,000.00

€ 6,100,000.00

€ 6,200,000.00

€ 6,300,000.00

€ 6,400,000.00

LR LRCAP

Total

Trade_Date 19/01/2008

Sum of DailyRevenue

Run_Type


Study date – January 21st 2008
Production Costs

[image: image47.emf]Total

€ 7,417,500.00

€ 7,418,000.00

€ 7,418,500.00

€ 7,419,000.00

€ 7,419,500.00

€ 7,420,000.00

€ 7,420,500.00

€ 7,421,000.00

LR LRCAP

Total

RunDate 21/01/2008

Sum of Production_Costs

Run_Type


Maximum Daily SMP

[image: image48.emf]Total

390.00

400.00

410.00

420.00
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440.00
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460.00

470.00

480.00

LR LRCAP

Total

Trade_Date 21/01/2008

Max of SMP

Run_Type


Average Daily SMP

[image: image49.emf]Total

72.00

72.20

72.40

72.60

72.80

73.00

73.20

73.40

73.60

73.80

LR LRCAP

Total

Trade_Date 21/01/2008

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image50.emf]Total

€ 6,750,000.00

€ 6,800,000.00

€ 6,850,000.00

€ 6,900,000.00

€ 6,950,000.00

€ 7,000,000.00

€ 7,050,000.00

LR LRCAP

Total

Trade_Date 21/01/2008

Sum of DailyRevenue

Run_Type


Study date – January 25th 2008
Production Costs

[image: image51.emf]Total

€ 6,070,000.00

€ 6,075,000.00

€ 6,080,000.00

€ 6,085,000.00

€ 6,090,000.00

€ 6,095,000.00

€ 6,100,000.00

€ 6,105,000.00

LR LRCAP

Total

RunDate 25/01/2008

Sum of Production_Costs

Run_Type


Maximum Daily SMP
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Total

Trade_Date 25/01/2008

Max of SMP

Run_Type


Average Daily SMP

[image: image53.emf]Total

60.00
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66.00

68.00

70.00

72.00

74.00

76.00

LR LRCAP

Total

Trade_Date 25/01/2008

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image54.emf]Total

€ 4,600,000.00

€ 4,800,000.00

€ 5,000,000.00

€ 5,200,000.00

€ 5,400,000.00

€ 5,600,000.00

€ 5,800,000.00

€ 6,000,000.00

€ 6,200,000.00

€ 6,400,000.00

€ 6,600,000.00

LR LRCAP

Total

Trade_Date 25/01/2008

Sum of DailyRevenue

Run_Type


Study date – January 27th 2008
Production Costs

[image: image55.emf]Total

€ 6,088,150.00

€ 6,088,200.00

€ 6,088,250.00

€ 6,088,300.00

€ 6,088,350.00

€ 6,088,400.00

€ 6,088,450.00

LR LRCAP

Total

RunDate 27/01/2008

Sum of Production_Costs

Run_Type


Maximum Daily SMP
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0.00

50.00

100.00

150.00

200.00

250.00

300.00

350.00

400.00

450.00

500.00
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Total

Trade_Date 27/01/2008

Max of SMP

Run_Type


Average Daily SMP
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58.00

60.00

62.00

64.00

66.00

68.00

70.00

72.00

74.00

76.00

LR LRCAP

Total

Trade_Date 27/01/2008

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image58.emf]Total

€ 0.00

€ 1,000,000.00

€ 2,000,000.00

€ 3,000,000.00

€ 4,000,000.00

€ 5,000,000.00

€ 6,000,000.00

€ 7,000,000.00

LR LRCAP

Total

Trade_Date 27/01/2008

Sum of DailyRevenue

Run_Type


Study date – February 4th 2008
Production Costs

[image: image59.emf]Total

€ 7,755,000.00

€ 7,760,000.00

€ 7,765,000.00

€ 7,770,000.00

€ 7,775,000.00

€ 7,780,000.00

€ 7,785,000.00

LR LRCAP

Total

RunDate 04/02/2008

Sum of Production_Costs

Run_Type


Maximum Daily SMP

[image: image60.emf]Total
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LR LRCAP

Total

Trade_Date 04/02/2008

Max of SMP

Run_Type


Average Daily SMP

[image: image61.emf]Total

90.00

91.00

92.00

93.00

94.00

95.00

96.00

97.00

LR LRCAP

Total

Trade_Date 04/02/2008

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image62.emf]Total

€ 9,050,000.00

€ 9,100,000.00

€ 9,150,000.00

€ 9,200,000.00

€ 9,250,000.00

€ 9,300,000.00

€ 9,350,000.00

€ 9,400,000.00

LR LRCAP

Total

Trade_Date 04/02/2008

Sum of DailyRevenue

Run_Type


Study date – February 16th 2008
Production Costs

[image: image63.emf]Total

€ 6,902,800.00

€ 6,902,900.00

€ 6,903,000.00

€ 6,903,100.00

€ 6,903,200.00

€ 6,903,300.00

€ 6,903,400.00

€ 6,903,500.00

€ 6,903,600.00

€ 6,903,700.00

€ 6,903,800.00

LR LRCAP

Total

RunDate 16/02/2008

Sum of Production_Costs

Run_Type


Maximum Daily SMP

[image: image64.emf]Total

320.00

325.00

330.00

335.00

340.00

345.00

350.00

355.00

LR LRCAP

Total

Trade_Date 16/02/2008

Max of SMP

Run_Type


Average Daily SMP

[image: image65.emf]Total

68.60

68.70

68.80

68.90

69.00

69.10

69.20

69.30

69.40

69.50

69.60

LR LRCAP

Total

Trade_Date 16/02/2008

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image66.emf]Total

€ 5,920,000.00

€ 5,940,000.00

€ 5,960,000.00

€ 5,980,000.00

€ 6,000,000.00

€ 6,020,000.00

€ 6,040,000.00

LR LRCAP

Total

Trade_Date 16/02/2008

Sum of DailyRevenue

Run_Type


Study date – February 20th 2008
Production Costs

[image: image67.emf]Total

€ 7,295,000.00

€ 7,300,000.00

€ 7,305,000.00

€ 7,310,000.00

€ 7,315,000.00

€ 7,320,000.00

€ 7,325,000.00

LR LRCAP

Total

RunDate 20/02/2008

Sum of Production_Costs

Run_Type


Maximum Daily SMP

[image: image68.emf]Total
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Total

Trade_Date 20/02/2008

Max of SMP

Run_Type


Average Daily SMP

[image: image69.emf]Total

75.00

76.00

77.00

78.00

79.00

80.00

81.00

LR LRCAP

Total

Trade_Date 20/02/2008

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image70.emf]Total

€ 7,100,000.00

€ 7,200,000.00

€ 7,300,000.00

€ 7,400,000.00

€ 7,500,000.00

€ 7,600,000.00

€ 7,700,000.00

€ 7,800,000.00

€ 7,900,000.00

€ 8,000,000.00

€ 8,100,000.00

LR LRCAP

Total

Trade_Date 20/02/2008

Sum of DailyRevenue

Run_Type


Study date – February 29th 2008
Production Costs

[image: image71.emf]Total

€ 6,584,000.00

€ 6,585,000.00

€ 6,586,000.00

€ 6,587,000.00

€ 6,588,000.00

€ 6,589,000.00

€ 6,590,000.00

€ 6,591,000.00

LR LRCAP

Total

RunDate 29/02/2008

Sum of Production_Costs

Run_Type


Maximum Daily SMP

[image: image72.emf]Total
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LR LRCAP

Total

Trade_Date 29/02/2008

Max of SMP

Run_Type


Average Daily SMP

[image: image73.emf]Total

68.50

69.00

69.50

70.00

70.50

71.00

71.50

72.00

72.50

LR LRCAP

Total

Trade_Date 29/02/2008

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image74.emf]Total

€ 5,650,000.00

€ 5,700,000.00

€ 5,750,000.00

€ 5,800,000.00

€ 5,850,000.00

€ 5,900,000.00

€ 5,950,000.00

€ 6,000,000.00

€ 6,050,000.00

€ 6,100,000.00

€ 6,150,000.00

LR LRCAP

Total

Trade_Date 29/02/2008

Sum of DailyRevenue

Run_Type


Study date – March 19th 2008
Production Costs

[image: image75.emf]Total

€ 7,023,000.00

€ 7,023,500.00

€ 7,024,000.00

€ 7,024,500.00

€ 7,025,000.00

€ 7,025,500.00

€ 7,026,000.00

€ 7,026,500.00

€ 7,027,000.00

€ 7,027,500.00

€ 7,028,000.00

LR LRCAP

Total

RunDate 19/03/2008

Sum of Production_Costs

Run_Type


Maximum Daily SMP

[image: image76.emf]Total
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LR LRCAP

Total

Trade_Date 19/03/2008

Max of SMP

Run_Type


Average Daily SMP

[image: image77.emf]Total

72.00

74.00

76.00

78.00

80.00

82.00

84.00

86.00

LR LRCAP

Total

Trade_Date 19/03/2008

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image78.emf]Total

€ 6,600,000.00

€ 6,800,000.00

€ 7,000,000.00

€ 7,200,000.00

€ 7,400,000.00

€ 7,600,000.00

€ 7,800,000.00

€ 8,000,000.00

€ 8,200,000.00

€ 8,400,000.00

€ 8,600,000.00

LR LRCAP

Total

Trade_Date 19/03/2008

Sum of DailyRevenue

Run_Type


Study date – March 29th 2008
Production Costs

[image: image79.emf]Total

€ 5,875,000.00

€ 5,880,000.00

€ 5,885,000.00

€ 5,890,000.00

€ 5,895,000.00

€ 5,900,000.00

€ 5,905,000.00

LR LRCAP

Total

RunDate 29/03/2008

Sum of Production_Costs

Run_Type


Maximum Daily SMP

[image: image80.emf]Total

400.00

410.00

420.00

430.00

440.00

450.00

460.00

470.00

LR LRCAP

Total

Trade_Date 29/03/2008

Max of SMP

Run_Type


Average Daily SMP

[image: image81.emf]Total

74.50

75.00

75.50

76.00

76.50

77.00

77.50

78.00

78.50

79.00

79.50

LR LRCAP

Total

Trade_Date 29/03/2008

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image82.emf]Total

€ 5,400,000.00

€ 5,500,000.00

€ 5,600,000.00

€ 5,700,000.00

€ 5,800,000.00

€ 5,900,000.00

€ 6,000,000.00

€ 6,100,000.00

LR LRCAP

Total

Trade_Date 29/03/2008

Sum of DailyRevenue

Run_Type


Study date – April 23rd 2008
Production Costs

[image: image83.emf]Total

€ 7,924,000.00

€ 7,926,000.00

€ 7,928,000.00

€ 7,930,000.00

€ 7,932,000.00

€ 7,934,000.00

€ 7,936,000.00

€ 7,938,000.00

€ 7,940,000.00

€ 7,942,000.00

LR LRCAP

Total

RunDate 23/04/2008

Sum of Production_Costs

Run_Type


Maximum Daily SMP

[image: image84.emf]Total
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LR LRCAP

Total

Trade_Date 23/04/2008

Max of SMP

Run_Type


Average Daily SMP

[image: image85.emf]Total

95.00

100.00

105.00

110.00

115.00

120.00

125.00

LR LRCAP

Total

Trade_Date 23/04/2008

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image86.emf]Total

€ 8,000,000.00

€ 8,500,000.00

€ 9,000,000.00

€ 9,500,000.00

€ 10,000,000.00

€ 10,500,000.00

€ 11,000,000.00

LR LRCAP

Total

Trade_Date 23/04/2008

Sum of DailyRevenue

Run_Type


Study date – May 6th 2008
Production Costs

[image: image87.emf]Total

€ 7,216,000.00

€ 7,217,000.00

€ 7,218,000.00

€ 7,219,000.00

€ 7,220,000.00

€ 7,221,000.00

€ 7,222,000.00

€ 7,223,000.00

LR LRCAP

Total

RunDate 06/05/2008

Sum of Production_Costs

Run_Type


Maximum Daily SMP

[image: image88.emf]Total

0.00
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400.00

500.00

600.00

LR LRCAP

Total

Trade_Date 06/05/2008

Max of SMP

Run_Type


Average Daily SMP

[image: image89.emf]Total

86.00

88.00

90.00

92.00

94.00

96.00

98.00

100.00

LR LRCAP

Total

Trade_Date 06/05/2008

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image90.emf]Total

€ 7,000,000.00

€ 7,200,000.00

€ 7,400,000.00

€ 7,600,000.00

€ 7,800,000.00

€ 8,000,000.00

€ 8,200,000.00

€ 8,400,000.00

LR LRCAP

Total

Trade_Date 06/05/2008

Sum of DailyRevenue

Run_Type


Study date – May 19th 2008
Production Costs

[image: image91.emf]Total

€ 7,428,800.00

€ 7,429,000.00

€ 7,429,200.00

€ 7,429,400.00

€ 7,429,600.00

€ 7,429,800.00

€ 7,430,000.00

€ 7,430,200.00

€ 7,430,400.00

€ 7,430,600.00

€ 7,430,800.00

LR LRCAP

Total

RunDate 19/05/2008

Sum of Production_Costs

Run_Type


Maximum Daily SMP

[image: image92.emf]Total

0.00

100.00
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400.00
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600.00

LR LRCAP

Total

Trade_Date 19/05/2008

Max of SMP

Run_Type


Average Daily SMP

[image: image93.emf]Total

0.00
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LR LRCAP

Total

Trade_Date 19/05/2008

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image94.emf]Total

€ 0.00

€ 2,000,000.00

€ 4,000,000.00

€ 6,000,000.00

€ 8,000,000.00

€ 10,000,000.00

€ 12,000,000.00

LR LRCAP

Total

Trade_Date 19/05/2008

Sum of DailyRevenue

Run_Type


Study date – June 13th 2008
Production Costs

[image: image95.emf]Total

€ 8,126,000.00

€ 8,127,000.00

€ 8,128,000.00

€ 8,129,000.00

€ 8,130,000.00

€ 8,131,000.00

€ 8,132,000.00

€ 8,133,000.00

LR LRCAP

Total

RunDate 13/06/2008

Sum of Production_Costs

Run_Type


Maximum Daily SMP

[image: image96.emf]Total

450.00

460.00

470.00

480.00

490.00

500.00

510.00

520.00

530.00

LR LRCAP

Total

Trade_Date 13/06/2008

Max of SMP

Run_Type


Average Daily SMP

[image: image97.emf]Total

112.00

112.20

112.40

112.60

112.80

113.00

113.20

113.40

113.60

113.80

LR LRCAP

Total

Trade_Date 13/06/2008

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image98.emf]Total

€ 9,080,000.00

€ 9,100,000.00

€ 9,120,000.00

€ 9,140,000.00

€ 9,160,000.00

€ 9,180,000.00

€ 9,200,000.00

€ 9,220,000.00

€ 9,240,000.00

LR LRCAP

Total

Trade_Date 13/06/2008

Sum of DailyRevenue

Run_Type


Study date – June 18th 2008
Production Costs

[image: image99.emf]Total

€ 7,435,000.00

€ 7,440,000.00

€ 7,445,000.00

€ 7,450,000.00

€ 7,455,000.00

€ 7,460,000.00

€ 7,465,000.00

LR LRCAP

Total

RunDate 18/06/2008

Sum of Production_Costs

Run_Type


Maximum Daily SMP

[image: image100.emf]Total
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LR LRCAP

Total

Trade_Date 18/06/2008

Max of SMP

Run_Type


Average Daily SMP

[image: image101.emf]Total

85.00

86.00

87.00

88.00

89.00

90.00

91.00

92.00

93.00

LR LRCAP

Total

Trade_Date 18/06/2008

Average of SMP

Run_Type


Approximate Generator Revenue

[image: image102.emf]Total

€ 6,900,000.00

€ 7,000,000.00

€ 7,100,000.00

€ 7,200,000.00

€ 7,300,000.00

€ 7,400,000.00

€ 7,500,000.00

€ 7,600,000.00

€ 7,700,000.00

LR LRCAP

Total

Trade_Date 18/06/2008

Sum of DailyRevenue

Run_Type


Average Constraint Quantities
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Approximate Generator Revenues
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Average System Marginal Prices
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Daily Summed Production Costs
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	Trade Date
	Peak Price
	Production Costs
	Cheaper Solution
	% Difference


	
	LR
	LRCAP
	LR
	LRCAP
	
	

	05/12/2007
	€ 128.46
	€ 128.14
	€ 5,332,831.67
	€ 5,344,491.17
	Uncapped
	0.219%

	10/12/2007
	€ 474.96
	€ 344.74
	€ 6,150,100.76
	€ 6,148,844.34
	Capped
	-0.020%

	19/12/2007
	€ 477.22
	€ 427.40
	€ 6,932,052.66
	€ 6,932,363.88
	Uncapped
	0.004%

	21/12/2007
	€ 474.47
	€ 176.23
	€ 5,249,364.47
	€ 5,261,972.10
	Uncapped
	0.240%

	25/12/2007
	€ 57.51
	€ 57.51
	€ 3,415,419.53
	€ 3,418,008.41
	Uncapped
	0.076%

	29/12/2007
	€ 435.63
	€ 333.00
	€ 4,290,632.64
	€ 4,294,191.16
	Uncapped
	0.083%

	03/01/2008
	€ 463.03
	€ 374.57
	€ 7,549,503.88
	€ 7,550,532.47
	Uncapped
	0.014%

	05/01/2008
	€ 452.78
	€ 270.20
	€ 5,851,237.62
	€ 5,853,710.01
	Uncapped
	0.042%

	15/01/2008
	€ 326.66
	€ 259.16
	€ 8,324,876.64
	€ 8,323,968.11
	Capped
	-0.011%

	19/01/2008
	€ 333.64
	€ 270.81
	€ 6,491,485.43
	€ 6,490,602.97
	Capped
	-0.014%

	21/01/2008
	€ 421.93
	€ 473.91
	€ 7,420,682.87
	€ 7,418,613.52
	Capped
	-0.028%

	25/01/2008
	€ 430.96
	€ 180.53
	€ 6,081,928.97
	€ 6,102,000.32
	Uncapped
	0.330%

	27/01/2008
	€ 440.19
	€ 123.37
	€ 6,088,265.48
	€ 6,088,436.45
	Uncapped
	0.003%

	04/02/2008
	€ 468.32
	€ 272.65
	€ 7,782,394.46
	€ 7,767,211.56
	Capped
	-0.195%

	16/02/2008
	€ 332.26
	€ 351.30
	€ 6,903,160.59
	€ 6,903,685.53
	Uncapped
	0.008%

	20/02/2008
	€ 415.95
	€ 151.75
	€ 7,323,654.65
	€ 7,306,245.43
	Capped
	-0.238%

	29/02/2008
	€ 390.98
	€ 280.28
	€ 6,586,443.99
	€ 6,589,983.16
	Uncapped
	0.054%

	19/03/2008
	€ 439.56
	€ 1,000.00
	€ 7,027,673.82
	€ 7,024,622.99
	Capped
	-0.043%

	29/03/2008
	€ 422.77
	€ 458.76
	€ 5,885,911.87
	€ 5,901,297.41
	Uncapped
	0.261%

	23/04/2008
	€ 494.56
	€ 295.47
	€ 7,929,763.96
	€ 7,940,386.69
	Uncapped
	0.134%

	06/05/2008
	€ 499.68
	€ 279.46
	€ 7,218,575.16
	€ 7,222,069.65
	Uncapped
	0.048%

	19/05/2008
	€ 525.44
	€ 283.13
	€ 7,429,478.89
	€ 7,430,706.68
	Uncapped
	0.017%

	13/06/2008
	€ 525.70
	€ 475.85
	€ 8,128,194.09
	€ 8,131,760.07
	Uncapped
	0.044%

	18/06/2008
	€ 615.90
	€ 233.78
	€ 7,445,255.84
	€ 7,459,114.94
	Uncapped
	0.186%


� The current version of the Code can be found at � HYPERLINK "http://www.sem-o.com/MarketRules/" ��http://www.sem-o.com/MarketRules/�





� Where requested any information can be treated as confidential, although all information will be provided to the Regulatory Authorities.


� Where requested any information can be treated as confidential, although all information will be provided to the Regulatory Authorities.


� Where requested any information can be treated as confidential, although all information will be provided to the Regulatory Authorities.


� Price spikes, including those seen during the 2007 -2008 period in question do not necessarily relate to high demand. A change in the demand shape (with a peakier profile in winter) could be enough to cause a price spike


� i.e. Kilroot units’ higher coal capacity. 


� A “Savecase” is an output from the MSP software which can be used to recreate the exact initial conditions and start position for a specific MSP run. Theoretically, a re-run of the MSP software from a Savecase file should produce the exact same output. However, the application of random tie-break variables in SEM within the solver does not guarantee this.


� LR refers to the original run. LRCAP refers to the version with capped availability.


� % Difference is calculated as the difference between the Production Costs in each run. The uncapped LR run is taken as the base run and the difference is how much the capped LR run is from this base.





�RAs consulted on what could be classified as a Dual Rated Generator. This needs to go in here too.
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