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Aodhagan Downey
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	Modification Proposal Title:
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	Code
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	Version Number of the Code/Agreed Procedure used in Modification drafting:
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	Modification Proposal Description
Clearly show proposed code change using tracked changes, & include any necessary explanatory information


	Determination of Forced Outage Rates
M.9 







M.10 Intentionally blank.





1. 
2. 
3. 
4. 
5. 
6. 
7. 
M.11 Intentionally blank.

M.12 The Unit Forced Outage Rate (UFORuy) of each Generator Unit u other than Autonomous Generator Units, Demand Side Units, Wind Power Units, Interconnector Units and Interconnector Residual Capacity Units shall be determined by the System Operators as follows:
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Where


8. RCu is the Registered Capacity of Generator Unit u; 
9. TCFuh is the Temperature Correction Factor for Generator Unit u in Trading Period h. The values of TCFuh for this equation will be determined by the System Operators by reference to the historic relationship between Generator Unit availability and temperature;
10. APuh is the Availability Profile of Generator Unit u in Trading Period h;
11. USOIuh is the Unit Scheduled Outage Indicator for Generator Unit u in Trading Period h. The values of USOluh for this equation will be determined by the System Operators by reference to the historic outage plan;

12. UTIuh is the Unit Test Indicator for Generator Unit u in Trading Period h; and

13. TPD is the Trading Period Duration.

M.13 The Unit Historic Forced Outage Factor (UHFOFuy) for each Generator Unit u other than Autonomous Generator Units, Demand Side Units, Wind Power Units, Interconnector Units and Interconnector Residual Capacity Units for each Year shall be determined 5 Working Days prior to the start of each Year by the System Operators as follows:
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 is the mean value over the 5 years immediately preceding Year  y or, where such data is not available, the System Operators shall utilise mean values for the associated Generator Unit technology, and


15. UFORuy is the Unit Forced Outage Rate for Generator Unit u in Year y, save that in relation to the year immediately preceding Year y, the value of Forced Outage Rate shall be determined by reference to the available data for such immediately preceding Year y at the time the determination is made.

M.14 For the purposes of establishing values of the  Unit Historic Forced Outage Factor (UHFOFuy) to apply to each Generator Unit u other than Autonomous Generator Units, Demand Side Units, Wind Power Units, Interconnector Units and Interconnector Residual Capacity Units from the Market Start Date, the System Operators shall use best available data in relation to each such Generator Unit to establish values of UFORuy for the year containing the Market Start Date and the preceding 4 Years or, where such data is not available, shall utilise mean values for the associated Generator Unit technology.




16. 
17. 
18. 
19. 
M.15 Intentionally blank.





20. 
21. 
M.16 Intentionally blank.

M.17 The Interconnector Forced Outage Rate (IFORly) of each Interconnector l shall be determined by the relevant System Operator as follows:
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Where:

22. 
23. AAICl is the Adjusted Aggregate Import Capacity of Interconnector l;

24. ISOIlh is the Interconnector Scheduled Outage Indicator for Interconnector l in Trading Period h. The values of ISOluh for this equation will be determined by the System Operators by reference to the historic outage plan; and

25. TPD is the Trading Period Duration.

26. MIATClh is the Maximum Import Available Transfer Capacity of Interconnector l in Trading Period h;
M.18 The Interconnector Historic Forced Outage Factor (IHFOFly) for each Interconnector l shall be determined by the relevant System Operator 5 Working Days prior to the start of each Year y as follows:
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Where

27. 
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 is the mean value over the 5 years immediately preceding Year y or, where such data is not available, the System Operator shall utilise mean values for the associated technology; and

28. IFORly is the Interconnector Forced Outage Rate for Interconnector l in Year y, save that in relation to the year immediately preceding Year y, the value of Interconnector Forced Outage Rate shall be determined by reference to the available data for such immediately preceding Year y at the time the determination is made.

M.19 For the purposes of establishing values of IHFOFly to apply to each Interconnector from the Market Start Date, the relevant System Operator shall, subject to M.20 below, use best available data in relation to each Interconnector to establish values of IFORly for the Year containing the Market Start Date and the preceding 4 Years or, where such data is not available, the System Operator shall utilise mean values for the associated technology.

Determination of the Wind Capacity Credit

M.20 For the purposes of establishing values of the Wind Capacity Credit (WCCh) for each Wind Power Unit for each Trading Period in Year y, the System Operators shall, prior to the start of each such Year, derive a plot of capacity credit versus wind capacity on an all-island basis for the relevant Year, employing the methodology utilised in the most recent production of the Generation Adequacy Report. 

Determination of the Margin

M.21 The System Operators shall determine the Margin (Mh) in each Trading Period h in each Capacity Period 5 Working Days prior to each Capacity Period.  The values of Registered Capacity (RCu) and Aggregate Import Capacity (AIClh) determined by the System Operators shall be based upon the values applicable at the time of the calculation of the values of the Margin (Mh). The values of the Unit Scheduled Outage Indicator (USOIuh) and Interconnector Scheduled Outage Indicator (ISOIlh) determined by the System Operators shall be based upon the outage plan, developed under the relevant Grid Code, applicable at the time to the relevant Capacity Period. The values of the Temperature Correction Factor (TCFuh) will be determined by the System Operators by reference to the historic relationship between Generator Unit availability and temperature. The determination of whether a Generator Unit has been granted status of Under Test under the terms of the relevant Grid Code in any Trading Period in the relevant Capacity Period shall, for the purposes of determining the Margin, also take the values as determined by the System Operators at the time of the calculation of the values of Margin (Mh) for the relevant Capacity Period. For the purposes of determining the Margin (Mh) the System Operators shall determine the values of the Monthly Load Forecast (MFDh) for each Trading Period in the relevant Capacity Period. These values shall be the sum of the Monthly Load Forecast for each Jurisdiction and shall be determined at the time of the calculation of the values of the Margin (Mh) of the relevant Capacity Period.

M.22 For each Trading Period within the relevant Capacity Period, the Forecast Unit Availability (FUAuh) for each Generator Unit u other than Autonomous Generator Units, Demand Side Units, Wind Power Units, Interconnector Units and Interconnector Residual Capacity Units shall be determined by the System Operators as follows:
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Where:

29. RCu is the forecast of Registered Capacity for Generator Unit u;

30. TCFuh is the forecast of Temperature Correction Factor for Generator Unit u in Trading Period h;

31. UTIuh is the forecast of Unit Test Indicator for Generator Unit u in Trading Period h; 

32. USOIuh is the forecast of Unit Scheduled Outage Indicator for Generator Unit u in Trading Period h; and

33. UHFOFuy is the Unit Historic Forced Outage Factor for Generator Unit u for Year y.

M.23 For each Trading Period h within the relevant Capacity Period, the Forecast Interconnector Availability (FIAlh) for each Interconnector l shall be determined by the relevant System Operator as follows:
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Where:

34. AAICl is the forecast of Adjusted Aggregate Import Capacity for Interconnector l;

35. ISOIlh is the forecast of Interconnector Scheduled Outage Indicator for Interconnector l in Trading Period h; and

36. IHFOFly is the Interconnector Historic Forced Outage Factor for Interconnector l for Year y.
Definitions
Adjusted Aggregate Import Capacity

Is equal to the Aggregate Import Capacity; except where any further limitations apply which reduce the maximum capability of the Interconnector to deliver energy to the Transmission System and which are placed by any relevant agreement or the provisions of any Licence in respect of the Interconnector and which are not due to any expected transmission constraints or other aspects of the operation of the Transmission System, in which case the value shall be as determined by the Regulatory Authorities from time to time

Interconnector Forced Outage Rate

The proportion of an Interconnector’s Adjusted Aggregate Import Capacity that was not available in a Year for reasons other than the Interconnector being on scheduled maintenance
Interconnector Historic Forced Outage Factor

The time-weighted average of Interconnector Forced Outage Rate for an Interconnector over a 5 year period

Unit Forced Outage Rate

The proportion of a Generator Unit’s Registered Capacity that was not available in a Year for reasons other than the Generator Unit being on scheduled maintenance or being Under Test

Unit Historic Forced Outage Factor

The time-weighted average of Unit Forced Outage Rate for a Generator Unit over a 5 year period

List of Variables, Applicable Subscripts and Units
Adjusted Aggregate Import Capacity

AAIC

l
MW

Is equal to the Aggregate Import Capacity; except where any further limitations apply which reduce the maximum capability of the Interconnector to deliver energy to the Transmission System and which are placed by any relevant agreement or the provisions of any Licence in respect of the Interconnector and which are not due to any expected transmission constraints or other aspects of the operation of the Transmission System, in which case the value shall be as determined by the Regulatory Authorities from time to time

Aggregate Import Capacity

AIC

l
MW

Aggregate Import Capacity for Interconnector l










Interconnector Forced Outage Rate

IFOR

ly

Proportion
Interconnector Forced Outage Rate for Interconnector l in Year y
Interconnector Historic  Forced Outage Factor
IHFOF
ly

Factor
Interconnector Historic Forced Outage Factor for Interconnector l in Year y





Unit Forced Outage Rate
UFOR

uy
Proportion
Unit Forced Outage Rate for Generator Unit u in Year y
Unit Historic Forced Outage Factor
UHFOF
uy

Factor
Unit Historic Forced Outage Factor for Generator Unit u in Year y







	Modification Proposal Justification
Clearly state the reason for the Modification & how it furthers the Code Objectives 

	This modification seeks to remove errors in the formulation of Interconnector Historic Forced Outage Factors (IHFOF) and also to make Appendix M more internally consistent.
Aggregate Import Capacity (AIC) for Interconnectors is analogous to Registered Capacity (RC) for conventional Generator Units. Both of these parameters are used in Appendix M only for the calculation of IHFOF and Unit Historic Forced Outage Factors (UHFOF) respectively These are in turn used in Appendix M. for the calculation of Forecast Unit Availability (FUA), Forecast Interconnector Availability (FIA) and the LOLP table (LOLPT) used for weighting the various payments. 
The Availability of Interconnectors is sometimes less than their AIC for reasons other than the Interconnector being on forced or scheduled outage or the Interconnector being under test. In these cases, the parameter Adjusted Aggregate Import Capacity (AAIC) is used to reflect this.

AAIC is equal to AIC, “except where any further limitations apply which reduce the maximum capability of the Interconnector to deliver energy to the Transmission System and which are placed by any relevant agreement or the provisions of any Licence in respect of the Interconnector and which are not due to any expected transmission constraints or other aspects of the operation of the Transmission System, in which case the value shall be as determined by the Regulatory Authorities from time to time”.

As such all calculations should use AAIC. If AIC is used then the reduction from AIC to AAIC described above would be incorrectly attributed to the IHFOF. M16 and M22 have been amended to correct this.

In addition, the two equations preceding M11 (M9 & M10) and the two preceding M16 (M14 & M15) can be incorporated into M11 and M16. The resulting two equations are equivalent to the original six (except that AAIC is now used instead of AIC). See Appendix for details. However, it is felt that proposed formulation of the calculation of historic forced outage factors is clearer and easier to understand. It uses consistent conventions for conventional units and for Interconnectors, which was not the case in the original equations.

This modification furthers Trading and Settlement Code objective 1.3.3:

“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;”



	Implication of not implementing the Modification
Clearly state the possible outcomes should the Modification not be made , or how the Code Objectives would not be met


	If this modification is not implemented, in cases where AAIC is not equal AIC for a particular Interconnector, the calculation of IHFOF for that Interconnector would not reflect the lower AAIC value and consequently result in an artificially high IHFOF. 

Retaining the six original equations (M.9 to M .11 and M.14 to 16) would not affect the outcome of the calculation but the calculation would remain unnecessarily complex and difficult for participants to understand the underlying reasoning of the calculation.



	Please return this form to Secretariat by e-mail to 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 Section 2 of the Code (and Agreed Procedure 12), which I have read and understand, I agree as follows:

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

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

1.2 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;

1.3 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.
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