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1. Background
The Modification Proposal was submitted to the Secretariat on 19 November 2009 and first presented at Meeting 25 of the Modifications Committee on 03 December 2009. The proposal was deferred at Meetings 25, 26 and 27 pending further development of the proposal by the proposer, EirGrid TSO and SEMO in addition to impact assessment procurement by SEMO. A third version of the proposal was presented at Meeting 28 where it was voted on.

2. Purpose of Proposed Modification – from original proposal
2a. Justification for Modification

Turlough Hill (TH) is a 4 unit pump storage unit.  When TH is in generating mode, it behaves in a similar manner to other generation plant.  When TH is in pumping mode, its behaviour is very different to other generation plant. However, pumping mode is treated as negative generation and thus is subject to UI’s. 

When TH is in pumping mode, the operator has only two possible options – either pump or don’t pump.  The MW used by TH to pump water up to the reservoir vary from start of pumping when the reservoir is emptier to the end of pumping when the reservoir is full. The exact MW used vary depending on head height and other physical factors and can vary by approximately 4/5MW for each unit from start to end of pumping.  TH has no control over the MW used but is dispatched to pump at a certain MW which is impossible for the plant – hence TH is subject to UIs every time the units pump.

In pumping mode, the blades on the turbines can only operate in one position (fully open), this is a physical limitation. No governor control is possible in pumping mode unlike when in generation mode.  

2b. Impact of not implementing a solution
If the Modification is not implemented Turlough Hill will continue to be charged unavoidable UI’s when in pumping mode – of the order of €600k per year. 

3. Impact on Code Objectives

The proposed modification would in particular further the following objectives of the Code:

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;

1.3.6
to ensure no undue discrimination between persons who are parties to the Code and;
1.3.7
to promote the short-term and long-term interests of consumers of electricity on the island of Ireland with respect to price, quality, reliability, and security of supply of electricity.

4. Development Process
The Modification was submitted to the Secretariat on 19 November 2009 and first presented at Meeting 25 of the Modifications Committee on 03 December 2009. The proposal was deferred at the Meeting pending Impact Assessment and further investigation of any identified alternatives by SEMO and EirGrid TSO. ESBPG, SEMO and EirGrid TSO met between Meeting 25 and 26 to discuss the Modification. SEMO obtained high-level impact assessments on the 4 options discussed. A second version of the proposal was presented at Meeting 26 on 28 January 2010 and was deferred by the Committee. ESBPG agreed to further assess the options discussed with SEMO and update the Committee on the preferred option at meeting 27. An update was provided by the proposer along side a minor version update of the proposal (Mod_46_09_V2.1) at Meeting 27 on 30 March 2010. The proposer advised that losses estimated at €140k resulted over the first three months of 2010. The proposer agreed to finalise the wording of the Proposal while SEMO procure a full Impact Assessment on the final version of the proposal. A third version was presented at Meeting 28 25 May 2010 where it was voted on.

5. Assessment of Alternatives

Three versions of the proposal along with a minor version were presented to the Committee, see appendices 1 and 2 of this report. The final option chosen was one of four developed between ESBPG, SEMO and EirGrid TSO. The high level impact assessments were obtained for all four options and summaries of these are contained in appendix 3. The results of a full impact assessment (including testing costs) for Option 2 are included in appendix 3 also.
Option 2 was favoured as the final option as it was seen to be fully resolving the issue as it arises in the Instruction Profiling and was estimated at a reasonable cost. Option 1 seen to be inferior to Option 2 as it resolved the issue indirectly at a later stage in settlement but at the same cost as Option 2. Option 3, in the proposer’s view, did not fully resolve the issue as Turlough Hill would still be exposed to potential Uninstructed Imbalances (through e.g. SMP differentials between Trading Periods in Pumping Mode). Option 4 was the same effective option as Option 2 but at a higher cost (due to being implemented in another part of the system).
6. Working Group and/or Consultation

A Working Group/Consultation was not deemed necessary for this Modification Proposal.
7. Impact on other Codes/Documents

No impact on other Codes/Documents.

8. Impact on Systems and Resources
Impact on Central Market Systems in the region of €26k, additional costs will be incurred to facilitate SEMO testing.
9. Modifications Committee views
Modifications Committee Meeting 25 – 03 December 2009
The proposer explained the motivation behind the Modification Proposal as being significant financial losses associated with the inability to control the flows of Turlough Hill during pumping. The proposer requested for an immediate manual work around to be put in place pending the approval of the Modification Proposal. A number of queries were raised at the meeting including:

· Is the issue was specific to Turlough Hill or is common among all pumped storage plants? 
· Changes to the Code should be considerate of future arrangements for Pumped Storage Units; would approving this Modification Proposal set a precedence? 
· Does an alternate mechanism for addressing the issue exist, such as by setting the DQ=MG or is there another way of achieving the outcome?
· Would approval of this proposal remove the incentive for pumped storage units to pursue accuracy and controllability, given that changes to the Code should consider future generation?
· Can the TSO improve dispatch instructions? Response from TSO is that the instruction to pump is not sent out with specifications of level at which to pump.
· Will the proposal result in changes to the systems?
An RA Member suggested that the issue may not be specific to pumped storage but one of negative generation overall. An RA Member noted that according to the Code pumped storage is treated as a special case anyway. The Committee agreed that a number of issues should be addressed before the Committee could vote on the proposal. SEMO was tasked with undertaking a high-level Impact Assessment on the proposal and to identify any alternatives for Meeting 26.
Modifications Committee Meeting 26 – 28 January 2010
SEMO presented results of high level Impact Assessments for four options which it had sought from the vendor following discussions with the proposer. The proposer acknowledged the work progressed since Meeting 27 and advised that further analysis was necessary on the options before bringing a preferred option to the Committee. It was noted that the proposal only impacts on Pumped Storage Units. The proposer was tasked with completing its analysis of the options and updating the Committee with a preferred option at Meeting 27.
Modifications Committee Meeting 27 – 30 March 2010

The proposer reverted to the Committee with a preferred option (Mod_46_09_V_2) following discussions with SEMO. Advised of a revised estimated of initial impact figure of €140k over first 3 months of 2010, noted the estimate is a reduction on the previous estimate but still significant. Chair advised, following research in Scotland, that the inability to control the flow while pumping is a fundamental issue with all pumped storage units. MO member highlighted that further work was required with regard to the drafting of the proposal to include transition arrangements between pumping and generating and that a full impact assessment needed to be obtained before the modification was in a position on which to be voted. The Committee agreed to task the proposer with finalising the wording in advance of Meeting 28 and SEMO with the procurement of a full Impact Assessment.
Modifications Committee Meeting 28 – 25 May 2010
A third version of the proposal was presented at Meeting 28 (Mod_46_09_V3). The proposer advised that the updated proposal addressed the concerns raised at the previous meeting but noted that the intent of the original proposal remains. The rule changes proposed exempts Pumped Storage Units from paying Uninstructed Imbalances (UIs) when pumping. UIs will be charged when the unit is generating. It was noted that during transition periods i.e. unit moving from pumping to generating or generating to pumping, uninstructed imbalances would also not apply. Impact Assessment results were presented by SEMO, the cost of implementing the proposal will be in the region of €26k. A Query was raised regarding the effect, if any, on imperfections costs. Committee members agreed the effect was not relevant if there was agreement with the principle that Pumped Storage Units cannot adhere to pumping at a specific pump load when pumping and therefore should not be subject to Uninstructed Imbalances. Members expressed discontent at being asked to vote on a proposal without having sight of revised wording in advance of the meeting. Secretariat committed to draft a proposal to include a timeframe for submission of alternative versions of proposals to avoid future such instances. 
Clarification on impact on future Pumped Storage

It was discussed in the Modifications Committee Meetings that future Pumped Storage units, for example variable speed Pumped Storage units, may be actively controllable in pumping mode. As above, in Meeting 25 it was noted that:

· Changes to the Code should be considerate of future arrangements for Pumped Storage Units; would approving this Modification Proposal set a precedence? 

The Regulatory Authorities have sought clarity on this point. The statement below from SEMO/TSOs aims to clarify this: 

The solution proposed in Mod_46_09 is a practical solution for the current situation with Turlough Hill due to its technical limitations and should not be interpreted as a T&SC principle that Pumped Storage units in general should not be subject to Uninstructed Imbalances when in pumping mode, if their technical capabilities allow them to be actively controllable in pumping mode and may be reviewed for future Pumped Storage units.  

Recommendation

This Modification was ‘Recommended for Approval’ by the Modifications Committee by unanimous vote as follows:
Grainne O’Shea – Generator Member

Ian Luney – Generator Member

Kevin Hannifan – Generator Member

Michael Walsh – Generator Member

Iain Wright – Supplier Member

Jill Murray – Supplier Alternate

Stephen Walsh - Supplier Member

William Steele – Supplier Member

10. Proposed Legal Drafting

The legal drafting below is taken directly from version 3 of the Modification Proposal (with some amendments).
5.128 The Market Operator shall procure that each Pumped Storage Unit u shall be subject to Uninstructed Imbalances, and for these purposes the value of Dispatch Offer Price for each Pumped Storage Unit u in each Trading Period h (DOPuh) shall be equal to the System Marginal Price (SMPh).

5.128A      Paragraph 5.128 applies except when the Pumped Storage Unit u is in Pumping Mode for a Trading Period h or any part thereof, in which case the Market Operator shall set the Dispatch Quantity (DQuh) equal to the Actual Output (AOuh) for that Trading Period h. 

Add Glossary definitions for:
Actual Output means the Active Power produced by a Generator Unit at the Export Point. 
Pumping Mode means the state of a Pumped Storage Unit when pumping. 
Modify Glossary definitions for:
Pumped Storage Unit means a Generator Unit within a pumped storage plant where a fluid is pumped to a storage container when in Pumping Mode and the fluid’s flow back is used to drive a turbine which powers a generator when in generating mode
Pumping Capacity means the maximum amount of Active Power in MW consumed by a Pumped Storage Unit when in Pumping Mode.
APPENDIX O:

O.1 This Appendix O of the Code sets out detailed provisions in relation to the Instruction Profiling that shall be used by the Market Operator to determine the values for each Trading Period of the Dispatch Quantity for each Generator Unit, subject to paragraphs O.5 and O.30, that shall be included within Ex-Post Indicative MSP Software Runs and Ex-Post Initial MSP Software Runs.  
Calculate Instructed DISPatch Quantity 
O.29  A time weighted MW value for the Generator Unit for each Trading Period shall be set to be equal to double the calculated area per Trading Period between the piecewise linear Instruction Profile for the Generator Unit and 0 MW.  Areas calculated between the piecewise linear Instruction Profile with negative MW values are negative. 

O.30   The Dispatch Quantity for Pumped Storage Units in Pumping Mode shall be calculated as set out within paragraph 5.128A of the Code.   
Modify various sections in Appendix N to capitalise Pumping Mode as follows:
N.17.2.d    in the case of Pumped Storage Units, the Generator Unit shall be scheduled to be committed in either Pumping Mode or generating mode and all committed Pumped Storage Units linked to the same reservoir shall, while committed, be committed in the same mode – a Pumped Storage Unit must have a scheduled level of Output of not more than 0 MW when in Pumping Mode and a scheduled level of Output of not less than 0 MW when in generating mode, and for the avoidance of doubt, a Pumped Storage Unit can simultaneously be committed, have a scheduled level of Output of 0 MW, and be in either, but not both, of Pumping Mode or generating mode;
N.17.3.g
a relationship is observed whereby the generation of each 1 MWh from a Pumped Storage Unit in generating mode lowers its associated reservoir by 1 MWh while the pumping of each 1 MWh by a Pumped Storage Unit in Pumping Mode raises the associated reservoir by a number of MWh equal to the Pumped Storage Cycle Efficiency for that Pumped Storage Unit.
N.18.2.c
a Pumped Storage Unit that is scheduled to operate shall have an Output not more than 0 MW if the Pumped Storage Unit is committed and in Pumping Mode;

N.18.3.g
a relationship is observed whereby the generation of each 1 MWh from a Pumped Storage Unit in generating mode lowers its associated reservoir by 1 MWh while the pumping of each 1 MWh by a Pumped Storage Unit in Pumping Mode raises the associated reservoir by a number of MWh equal to the Pumped Storage Cycle Efficiency for that Pumped Storage Unit.
O.9
The Instruction Codes and Instruction Combination Codes that are used by the System Operators are listed in Table O.1.

Table O.1 – Instruction Codes and Instruction Combination Codes
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Legal Review

Complete.
11. Implementation Timescale, Costs and Resources

It is proposed that this Modification is queued for inclusion in the next available SEM Release. It is proposed that the Modification become effective on a Settlement Day basis.
Appendix 1 – Original Proposal
Mod_46_09
	MODIFICATION PROPOSAL FORM


	Proposal Submitted by:
	Date Proposal received by Secretariat:
	Type of Proposal


	Number:



	ESB Power Generation 
	19 November 2009
	Standard
	Mod_46_09

	Contact Details for Modification Proposal Originator

	Name:

Gráinne O’Shea
	Telephone number:

+353 1 7021138
	e-mail address:
grainne.oshea@esb.ie

	Modification Proposal Title: Treatment of UI’s in pumped storage units when pumping

	Trading and Settlement Code and/or Agreed Procedure change? 
	T&S Code

	Section(s) affected by Modification Proposal:
	5.128

	Version Number of the Code/Agreed Procedure used in Modification drafting:   
	Version 6.0

	Modification Proposal Description
(Clearly show proposed code change using tracked changes & include any necessary explanatory information) 

	5.128 The Market Operator shall procure that each Pumped Storage Unit u shall be subject to Uninstructed Imbalances, except in pumping mode and for these purposes the value of Dispatch Offer Price for each Pumped Storage Unit u in each Trading Period h (DOPuh) shall be equal to the System Marginal Price (SMPh).

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

	Turlough Hill (TH) is a 4 unit pump storage unit.  When TH is in generating mode, it behaves in a similar manner to other generation plant.  When TH is in pumping mode, it’s behaviour is very different to other generation plant. However, pumping mode is treated as negative generation and thus is subject to UI’s. 

When TH is in pumping mode, the operator has only two possible options – either pump or don’t pump.  The MW used by TH to pump water up to the reservoir vary from start of pumping when the reservoir is emptier to the end of pumping when the reservoir is full. The exact MW used vary depending on head height and other physical factors and can vary by approximately 4/5MW for each unit from start to end of pumping.  TH has no control over the MW used but is dispatched to pump at a certain MW which is impossible for the plant – hence TH is subject to UI’s every time the units pump.

In pumping mode, the blades on the turbines can only operate in one position (fully open), this is a physical limitation. No govenor control is possible in pumping mode unlike when in generation mode.  

The proposed modification would in particular further the following objectives of the Code:
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;

1.3.6.     to ensure no undue discrimination between persons who are parties to the Code; and
1.3.7.
to promote the short-term and long-term interests of consumers of electricity on the island of Ireland with respect to price, quality, reliability, and security of supply of electricity.

	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 the modification is not implemented TH will continue to be charged unavoidable UI’s when in pumping mode – of the order of €600k per year. 

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


Appendix 2 – Alternative/Combined Proposals

Mod_46_09_V2

	MODIFICATION PROPOSAL FORM


	Proposal Submitted by:
	Date Proposal received by Secretariat:
(to be assigned by Secretariat)
	Type of Proposal
(please delete as appropriate)

	Number:
(to be assigned by Secretariat)

	ESB Power Generation 
	
	Urgent 
	

	Contact Details for Modification Proposal Originator


	Name:
Gráinne O’Shea
	Telephone number:
+353 1 7021138
	e-mail address:

grainne.oshea@esb.ie

	Modification Proposal Title:
Treatment of UI’s in pumped storage units when pumping

	Trading and Settlement Code and/or Agreed Procedure change? 

	T&S Code

	Section(s) affected by Modification Proposal:


	5.128 and Appendix O



	Version Number of the Code/Agreed Procedure used in Modification drafting:   


	Version 6.1

	Modification Proposal Description
(Clearly show proposed code change using tracked changes & include any necessary explanatory information) 

	5.129 The Market Operator shall procure that each Pumped Storage Unit u shall be subject to Uninstructed Imbalances, and for these purposes the value of Dispatch Offer Price for each Pumped Storage Unit u in each Trading Period h (DOPuh) shall be equal to the System Marginal Price (SMPh).

5.128(a) Section 5.128 applies except when the Pumped Storage Unit u is in pumping mode when the Dispatch Quantity (DQuh) is set equal to the Metered  Generation (MGuh).

APPENDIX O:

O.5  Instruction Profiling shall not be performed for Autonomous Generator Units, Interconnector Units or Interconnector Residual Capacity Units, and the values of Dispatch Quantity for these Generator Units shall be calculated as set out within Section 5 of the Code.

O.5 (a) Instruction profiling shall be performed for PS units as for other Gen units except when the unit is in pumping mode, in which case the Dispatch Quantity for Pump Storage Units shall be calculated as set out in Section 5 of the Code


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

	Turlough Hill (TH) is a 4 unit pump storage unit.  When TH is in generating mode, it behaves in a similar manner to other generation plant.  When TH is in pumping mode, it’s behaviour is very different to other generation plant. However, pumping mode is treated as negative generation and thus is subject to UI’s. 

When TH is in pumping mode, the operator has only two possible options – either pump or don’t pump.  The MW used by TH to pump water up to the reservoir vary from start of pumping when the reservoir is emptier to the end of pumping when the reservoir is full. The exact MW used vary depending on head height and other physical factors and can vary by approximately 4/5MW for each unit from start to end of pumping.  TH has no control over the MW used but is dispatched to pump at a certain MW which is impossible for the plant – hence TH is subject to UI’s every time the units pump.

In pumping mode, the blades on the turbines can only operate in one position (fully open), this is a physical limitation. No govenor control is possible in pumping mode unlike when in generation mode.  

The proposed modification would in particular further the following objectives of the Code:
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;
1.3.6.     to ensure no undue discrimination between persons who are parties to the Code; and

1.3.7 to promote the short-term and long-term interests of consumers of electricity on the island of Ireland with respect to price, quality, reliability, and security of supply of electricity.



	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 the modification is not implemented TH will continue to be charged unavoidable UI’s when in pumping mode – of the order of €600k per year. 



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


Mod_46_09_V2.1

	MODIFICATION PROPOSAL FORM


	Proposal Submitted by:
	Date Proposal received by Secretariat:

(to be assigned by Secretariat)
	Type of Proposal

(please delete as appropriate)

	Number:
(to be assigned by Secretariat)

	ESB Power Generation 
	
	Urgent 
	

	Contact Details for Modification Proposal Originator


	Name:
Gráinne O’Shea
	Telephone number:

+353 1 7021138
	e-mail address:

grainne.oshea@esb.ie

	Modification Proposal Title:

Treatment of UI’s in pumped storage units when pumping

	Trading and Settlement Code and/or Agreed Procedure change? 

	T&S Code

	Section(s) affected by Modification Proposal:


	5.128 and Appendix O



	Version Number of the Code/Agreed Procedure used in Modification drafting:   


	Version 6.1

	Modification Proposal Description
(Clearly show proposed code change using tracked changes & include any necessary explanatory information) 

	5.130 The Market Operator shall procure that each Pumped Storage Unit u shall be subject to Uninstructed Imbalances, and for these purposes the value of Dispatch Offer Price for each Pumped Storage Unit u in each Trading Period h (DOPuh) shall be equal to the System Marginal Price (SMPh).
5.128A Section 5.128 applies except when the Pumped Storage Unit u is in pumping mode when the Dispatch Quantity (DQuh) is set equal to the Metered  Generation (MGuh).
APPENDIX O:

O.5  Instruction Profiling shall not be performed for Autonomous Generator Units, Interconnector Units or Interconnector Residual Capacity Units, and the values of Dispatch Quantity for these Generator Units shall be calculated as set out within Section 5 of the Code.
O.5 A Instruction profiling shall be performed for Pumped Storage Units as for other Generation Units except when the unit is in pumping mode, in which case the Dispatch Quantity for Pump Storage Units shall be calculated as set out in Section 5 of the Code


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

	Turlough Hill (TH) is a 4 unit pump storage unit.  When TH is in generating mode, it behaves in a similar manner to other generation plant.  When TH is in pumping mode, it’s behaviour is very different to other generation plant. However, pumping mode is treated as negative generation and thus is subject to UI’s. 

When TH is in pumping mode, the operator has only two possible options – either pump or don’t pump.  The MW used by TH to pump water up to the reservoir vary from start of pumping when the reservoir is emptier to the end of pumping when the reservoir is full. The exact MW used vary depending on head height and other physical factors and can vary by approximately 4/5MW for each unit from start to end of pumping.  TH has no control over the MW used but is dispatched to pump at a certain MW which is impossible for the plant – hence TH is subject to UI’s every time the units pump.

In pumping mode, the blades on the turbines can only operate in one position (fully open), this is a physical limitation. No govenor control is possible in pumping mode unlike when in generation mode.  

The proposed modification would in particular further the following objectives of the Code:
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;

1.3.6.     to ensure no undue discrimination between persons who are parties to the Code; and

1.3.8 to promote the short-term and long-term interests of consumers of electricity on the island of Ireland with respect to price, quality, reliability, and security of supply of electricity.



	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 the modification is not implemented TH will continue to be charged unavoidable UI’s when in pumping mode – of the order of €600k per year. 



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


Mod_46_09_V3

	MODIFICATION PROPOSAL FORM


	Proposal Submitted by:
	Date Proposal received by Secretariat:
	Type of Proposal
	Number:
(to be assigned by Secretariat)

	ESB Power Generation 
	24 May 2010
	Standard
	Mod_46_09_V3

	Contact Details for Modification Proposal Originator


	Name:

Gráinne O’Shea
	Telephone number:

+353 1 7021138
	e-mail address:

grainne.oshea@esb.ie

	Modification Proposal Title:

Treatment of UI’s in pumped storage units when pumping

	Trading and Settlement Code and/or Agreed Procedure change? 

	T&S Code

	Section(s) affected by Modification Proposal:


	5.128 and Appendix O and glossary


	Version Number of the Code/Agreed Procedure used in Modification drafting:   


	Version 6.1

	Modification Proposal Description
(Clearly show proposed code change using tracked changes & include any necessary explanatory information) 

	5.128 The Market Operator shall procure that each Pumped Storage Unit u shall be subject to Uninstructed Imbalances, and for these purposes the value of Dispatch Offer Price for each Pumped Storage Unit u in each Trading Period h (DOPuh) shall be equal to the System Marginal Price (SMPh).

5.128A Paragraph 5.128 applies except when the Pumped Storage Unit u is in Pumping Mode for a Trading Period h or any part thereof, in which case the Dispatch Quantity (DQuh) shall be set equal to the Actual Output (AOuh) for that Trading Period h in Instruction Profiling. 
Add Glossary definitions for:
Actual Output means the Active Power produced by a Generator Unit at the Export Point. 
Pumping Mode means the state of a Pumped Storage Unit when pumping. 
Modify Glossary definitions for:
Pumped Storage Unit means a Generator Unit within a pumped storage plant where a fluid is pumped to a storage container when in Pumping Mode and the fluid’s flow back is used to drive a turbine which powers a generator when in generating mode
Pumping Capacity means the maximum amount of Active Power in MW consumed by a Pumped Storage Unit when in Pumping Mode.
APPENDIX O:

O.1 This Appendix O of the Code sets out detailed provisions in relation to the Instruction Profiling that shall be used by the Market Operator to determine the values for each Trading Period of the Dispatch Quantity for each Generator Unit, subject to paragraphs O.5 and O.30, that shall be included within Ex-Post Indicative MSP Software Runs and Ex-Post Initial MSP Software Runs.  
Calculate Instructed DISPatch Quantity 
O.29  A time weighted MW value for the Generator Unit for each Trading Period shall be set to be equal to double the calculated area per Trading Period between the piecewise linear Instruction Profile for the Generator Unit and 0 MW.  Areas calculated between the piecewise linear Instruction Profile with negative MW values are negative. 

O.30   The Dispatch Quantity for Pumped Storage Units in Pumping Mode shall be calculated as set out within Section 5.128A of the Code.   
Modify various sections in Appendix N to capitalise Pumping Mode as follows

N17 2. d    in the case of Pumped Storage Units, the Generator Unit shall be scheduled to be committed in either Pumping Mode or generating mode and all committed Pumped Storage Units linked to the same reservoir shall, while committed, be committed in the same mode – a Pumped Storage Unit must have a scheduled level of Output of not more than 0 MW when in Pumping Mode and a scheduled level of Output of not less than 0 MW when in generating mode, and for the avoidance of doubt, a Pumped Storage Unit can simultaneously be committed, have a scheduled level of Output of 0 MW, and be in either, but not both, of Pumping Mode or generating mode;
N17 3 g.
a relationship is observed whereby the generation of each 1 MWh from a Pumped Storage Unit in generating mode lowers its associated reservoir by 1 MWh while the pumping of each 1 MWh by a Pumped Storage Unit in Pumping Mode raises the associated reservoir by a number of MWh equal to the Pumped Storage Cycle Efficiency for that Pumped Storage Unit.
N18 2  c.
a Pumped Storage Unit that is scheduled to operate shall have an Output not more than 0 MW if the Pumped Storage Unit is committed and in Pumping Mode;

N18 3  g.
a relationship is observed whereby the generation of each 1 MWh from a Pumped Storage Unit in generating mode lowers its associated reservoir by 1 MWh while the pumping of each 1 MWh by a Pumped Storage Unit in Pumping Mode raises the associated reservoir by a number of MWh equal to the Pumped Storage Cycle Efficiency for that Pumped Storage Unit.
O.9
The Instruction Codes and Instruction Combination Codes that are used by the System Operators are listed in Table O.1.

Table O.2 – Instruction Codes and Instruction Combination Codes
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	Modification Proposal Justification
(Clearly state the reason for the Modification & how it furthers the Code Objectives) 

	Turlough Hill (TH) is a 4 unit pump storage unit.  When TH is in generating mode, it behaves in a similar manner to other generation plant.  When TH is in pumping mode, it’s behaviour is very different to other generation plant. However, pumping mode is treated as negative generation and thus is subject to UI’s. 

When TH is in pumping mode, the operator has only two possible options – either pump or don’t pump.  The MW used by TH to pump water up to the reservoir vary from start of pumping when the reservoir is emptier to the end of pumping when the reservoir is full. The exact MW used vary depending on head height and other physical factors and can vary by approximately 4/5MW for each unit from start to end of pumping.  TH has no control over the MW used but is dispatched to pump at a certain MW which is impossible for the plant – hence TH is subject to UI’s every time the units pump.

In pumping mode, the blades on the turbines can only operate in one position (fully open), this is a physical limitation. No govenor control is possible in pumping mode unlike when in generation mode.  

The proposed modification would in particular further the following objectives of the Code:
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;

1.3.6.     to ensure no undue discrimination between persons who are parties to the Code; and

5.128.1 to promote the short-term and long-term interests of consumers of electricity on the island of Ireland with respect to price, quality, reliability, and security of supply of electricity.



	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 the modification is not implemented TH will continue to be charged unavoidable UI’s when in pumping mode – of the order of €600k per year. 



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


Appendix 3 – Impact Assessments
High Level Impact Assessment (indicative costs only)
Option 1 – No UIs for Pumped Storage when pumping

Vendor Impact Assessment: would require a change to the Settlement system

Low impact <= €18,500
Has implications for future Pumped Storage
Option 2 – Set DQ = AO when pumping

Vendor Impact Assessment: would require a change to the Instruction Profiler in MA of Central Market Systems

Low impact <= €18,500
Option 3 – Set DOGuh and PUGuh = 0 for Turlough Hill

Since the PUG/DOG info is loaded via csv upload, SEMO could update the values of DOGuh & PUGuh for the Pumped Storage units in the CSV file  to ‘0’ for the intervals where MG is less than zero
Vendor Impact Assessment: No system impact 

Also considered doing this in combination with adjusting the level of Pload to be more representative of the actual level of pumping

Option 4 – Change dispatch instructions in TSO systems so that DQ=AO when pumping

Requires modification of the Instruction Profiler to support MWOF instructions with negative MW values. PUMP instructions would still be used. In addition, MWOF instruction would be issued immediately following the GOOP instruction. This would require changes to the TSO EDIL systems.
Vendor Impact Assessment: Medium impact <= €37,000
Plus EDIL costs
Full Impact Assessment of final option (Option 2) including testing = €26,640
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