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	Market Rule Amendment Proposal



	Part 1 – Market Rule Information

	Identification No.:
	MR-00382-R00

	Subject:
	Enhanced Day-Ahead Commitment Process (EDAC)

	Title:
	Market Rules True-up Part Two

	Nature of Proposal:
	 FORMCHECKBOX 
 Alteration
	 FORMCHECKBOX 
  Deletion
	 FORMCHECKBOX 
  Addition

	Chapter:
	7
	Appendix:
	

	Sections:
	3.3A, 6.3B

	Sub-sections proposed for amending:
	3.3A.8, 3.3A.9, 3.3A.10, 3.3A.14, 6.3B.4


	Part 2 – Proposal History

	Version
	Reason for Issuing
	Version Date

	1.0
	Working Draft for Discussion Purposes
	July 5, 2011

	2.0
	Publish for Stakeholder Review and Comment
	July 14, 2011

	3.0
	Submitted for Technical Panel Vote
	August 16, 2011

	4.0
	Recommended by Technical Panel; Submitted for IESO Board Approval
	August 25, 2011

	
	
	

	
	
	

	
	
	

	Approved Amendment Publication Date:
	

	Approved Amendment Effective Date:
	


	Part 3 – Explanation for Proposed Amendment

	Provide a brief description of the following:

· The reason for the proposed amendment and the impact on the IESO-administered markets if the amendment is not made.

· Alternative solutions considered.

· The proposed amendment, how the amendment addresses the above reason and impact of the proposed amendment on the IESO-administered markets.



	Summary

This amendment proposal is the fourth set of market rule amendments required to implement the enhanced day-ahead commitment (EDAC) process design approved by the IESO Board in February 2009.  The EDAC Project Advisory Group has identified changes that are required to:  
· address design detail changes subsequent to approved amendments MR-00348, MR-00349 and MR-00375; and
· provide greater clarity and consistency throughout.
Background

EDAC is a modification to the existing Day-Ahead Commitment Process (DACP) that introduces the following elements:

· Optimization of commitment over the entire 24 hours of the next day; 
· Use of multiple passes of the constrained algorithm to determine commitment and resource scheduling; and
· Three-part offers, i.e., the use of offers for energy supported by submitted fixed costs and technical data.
For further background information, refer to MR-00382-Q00.
Discussion
It is proposed to modify the market rules in Chapter 7 in the following manner:

Section 3.3A Dispatch Data Submissions for the Day-Ahead Commitment Process
· Modify Section 3.3A.8 to include reference to new section 3.3A.14
· Modify section 3.3A.9 to include reference to new section 3.3A.14

· Modify sections 3.3A.9 and 3.3A.10 to change the word “that” to the word “who” in order to indicate that the phrase is referring to the market participant.
· Add new section 3.3A.14 to provide transparency for the market participant regarding when a generator withdrawal charge may apply and to be consistent with provisions in the market rules for other charges (such as failure charges). Revisions to both day-ahead and real-time sections of the market rules are required.
Section 6.3B Real-Time Scheduling of Generation Facilities Eligible for the Production Cost Guarantee

· Add new section 6.3B.4 to indicate when a generator withdrawal charge may apply. This section provides transparency for the market participant and is consistent with provisions in the market rules for other charges.  Revisions to both day-ahead and real-time sections of the market rules are required.



	Part 4 – Proposed Amendment




...........................................

3.3A
Dispatch Data Submissions for the Day-Ahead Commitment Process

3.3A.1
Subject to section 1.7, defining when the day-ahead commitment process shall function, this section 3.3A shall be in effect.  

3.3A.2
Subject to the standing dispatch data provisions of section 3.3.9, each registered market participant that intends its dispatchable generation facility, including a generation facility that intends to operate in segregated mode of operation in real-time, or dispatchable load facility to be eligible for dispatch by the IESO for a given dispatch hour of a dispatch day shall, after 06:00 EST but before 10:00 EST of the pre-dispatch day, submit dispatch data for those dispatch hours of the dispatch day including, where applicable, the daily energy limit for the facility for the dispatch day.  The registered market participant may then only revise such initial dispatch data as permitted by this section 3.3A.  

3.3A.3
If a registered market participant for a dispatchable generation facility does not provide dispatch data in accordance with section 3.3A.2 the facility shall not operate in real-time without the approval of the IESO under section 3.3A.12.
3.3A.4
A registered market participant for a dispatchable load facility may, in the dispatch data submitted under section 3.3A.2, identify all or a portion of the consumption at such registered facility as non-dispatchable load in accordance with the applicable market manual.

3.3A.5
A registered market participant for a boundary entity may submit, between 6:00 EST and 10:00 EST of the pre-dispatch day, an import offer or export bid for the next dispatch day with a valid NERC tag identifier.  If the import offer is included in the  schedule of record  determined under section 5.8, the registered market participant will receive the day-ahead intertie offer guarantee determined under section 3.8A of Chapter 9.

3.3A.6
Registered market participants that submitted offers or bids in accordance with either section 3.3A.2 or section 3.3A.5 shall require IESO approval to modify those offers or bids between 10:00 and 14:00 EST except for registered market participants for:


dispatchable hydroelectric generation facilities which submitted a daily cascading hydroelectric dependency in accordance with section 2.2.6K and which are designated by the IESO as eligible energy-limited resources, and 


physical generation units associated with a pseudo-unit designated in accordance with section 2.2.6G.  

3.3A.7
[Intentionally left blank – section deleted]
Market Participant Revisions to Dispatch Data
3.3A.8
Subject to sections 3.3A.9, 3.3A.10 and 3.3A.14, after 14:00 EST a registered market participant may submit revised dispatch data with respect to any dispatch hour without restriction until 2 hours prior to the beginning of that dispatch hour.

3.3A.9
Subject to sections 3.3A.10 and 3.3A.14, a  registered market participant for a dispatchable generation facility who did  submit dispatch data under section 3.3A.2 may revise its offer in real-time provided the revised dispatch data does not increase the number of hours offered or the offered quantity in any hour relative to the dispatch data submitted under section 3.3A.2.   Revised offers which represent increases to the number of hours offered or increases to the offered quantity relative to the dispatch data submitted under section 3.3A.2 will require IESO approval.  Changes to daily energy limits will not require IESO approval.  
3.3A.10     
A registered market participant for a dispatchable generation facility who was deemed to have accepted the day-ahead production cost guarantee in accordance with section 5.8.4 shall not increase the offer price associated with the minimum loading point of the facility.
3.3A.11
A registered market participant for a dispatchable load facility that declared its intent for all or a portion of its consumption to be non-dispatchable under sections 3.3A.2 and 3.3A.4 will require IESO approval to increase its declared bid quantity and bid that consumption in real-time as dispatchable load.

3.3A.12
The IESO shall approve increases to declared availability of a dispatchable facility if that generation facility or dispatchable load facility returns from outage earlier than planned, or if the IESO has solicited additional offers and bids, or if such increases will avoid an emergency operating state or high-risk operating state, or as permitted under section 3.3.6.3.
3.3A.13
A registered market participant for a boundary entity who is eligible to receive a day-ahead intertie offer guarantee for an import transaction in accordance with section 3.3A.5 shall not revise the submitted dispatch data to link that import transaction to an export transaction as described in section 3.5.8.2 of Chapter 7.  If the IESO determines that the dispatch data was revised by the registered market participant in the manner described above, the IESO shall recover from the registered market participant any day-ahead intertie offer guarantee payment for that import transaction and shall redistribute the payment in accordance with chapter 9, section 4.8.2.11. .

3.3A.14
A registered market participant for a dispatchable generation facility who was deemed to have accepted the day-ahead production cost guarantee in accordance with section 5.8.4 shall be subject to a withdrawal charge as per section 3.8F of Chapter 9 if the registered market participant withdraws the offer for the facility.
...........................................

6.3B
Real-Time Scheduling of Generation Facilities Eligible for the Day-Ahead Production Cost Guarantee

6.3B.1
If the IESO, for reasons of reliability, requires a generation facility that was eligible for the day-ahead production cost guarantee under section 2.2C to either desynchronize from the IESO-controlled grid or to not synchronize to the IESO-controlled grid such that the generation facility does not comply with its schedule of record, the generation facility shall remain eligible for the day-ahead production cost guarantee. The registered market participant for the generation facility may also apply to the IESO for additional compensation under section 4.7E.1 of Chapter 9. 

6.3B.2
If a generation facility that was eligible for the day-ahead production cost guarantee under section 2.2C  does not  close its breaker by the start of the first interval of the first hour  of its schedule of record due to reasons not specified in sections 6.3B.1or 6.3B.3 then the generation facility shall not remain eligible for the day-ahead production cost guarantee associated with that start determined in accordance with section 5.8 nor shall the registered market participant for the generation facility be eligible to apply to the IESO for additional compensation under section 4.7E.1 of Chapter 9.

6.3B.3
If a generation facility that was eligible for the day-ahead production cost guarantee under section 2.2C does not comply with its schedule of record due to reasons specified in section 1.2.3 of Chapter 5 then the facility shall remain eligible for a pro-rated day-ahead production cost guarantee determined in accordance with section 4.7D of Chapter 9.
6.3B.4
If the registered market participant for a generation facility that was eligible for the day-ahead production cost guarantee under section 2.2C does not comply with its schedule of record by withdrawing the dispatch data for the generation facility the facility may not remain eligible for a day-ahead production cost guarantee and may be subject to a withdrawal charge as determined in accordance with section 3.8F of Chapter 9. 

...........................................

	Part 5 – IESO Board Decision Rationale
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	Market Rule Amendment Proposal



	Part 1 – Market Rule Information

	Identification No.:
	MR-00382-R01

	Subject:
	Enhanced Day-Ahead Commitment Process (EDAC)

	Title:
	Market Rules True-up Part Two

	Nature of Proposal:
	 FORMCHECKBOX 
 Alteration
	 FORMCHECKBOX 
  Deletion
	 FORMCHECKBOX 
  Addition

	Chapter:
	9
	Appendix:
	

	Sections:
	3.1, 3.8

	Sub-sections proposed for amending:
	3.1.2B.7, 3.1.2D, 3.8A.4, 3.8B.2, 3.8D.2, 3.8F.1.2


	Part 2 – Proposal History – please refer to Mr-00382-R00

	Version
	Reason for Issuing
	Version Date

	1.0
	Working Draft for Discussion Purposes
	July 5, 2011

	2.0
	Publish for Stakeholder Review and Comment
	July 14, 2011

	3.0
	Submitted for Technical Panel Vote
	August 16, 2011

	4.0
	Recommended by Technical Panel; Submitted for IESO Board Approval
	August 25, 2011

	
	
	

	
	
	

	
	
	

	Approved Amendment Publication Date:
	

	Approved Amendment Effective Date:
	


	Part 3 – Explanation for Proposed Amendment

	Provide a brief description of the following:

· The reason for the proposed amendment and the impact on the IESO-administered markets if the amendment is not made.

· Alternative solutions considered.

· The proposed amendment, how the amendment addresses the above reason and impact of the proposed amendment on the IESO-administered markets.



	Summary

Please refer to MR-00382-R00.
Background

Please refer to MR-00382-R00.

Discussion

It is proposed to modify the market rules in Chapter 9 in the following manner:

Section 3.1 Hourly Settlement Variables and Data (for DACP)

· Modify section 3.1.2B.7 to add the definition for OPCAP, which was inadvertently missed in MR-00349-R00.
· Modify section 3.1.2D.  MR-00349-R00 added in a “new” section 3.1.2D although section 3.1.2D already existed in the market rules.  To correct this numbering mistake, the original market rules section will remain as 3.1.2D and the market rule subsection as shown in MR-00349-R00 will be included in the original section 3.1.2D as 3.1.2D.5.
Section 3.8A Hourly Settlement Amounts for Intertie Offer Guarantees

· Modify section 3.8A.4 to correct a typographical error - change the comparison in Matrix MI from “greater than or equal” to “greater than”.
Section 3.8B Day Ahead Import Failure Charge 

· Modify section 3.8B.2 to show the definition of the terms c*, d*, p*, s* used in terms XPD_BE and XDA_BE which were inadvertently excluded from previous market rule amendments. 
Section 3.8D Day Ahead Export Failure Charge 
· Modify section 3.8D.2 to show definition of the terms c*, d*, p*, s* used in terms XPD_BE and XDA_BE which were inadvertently excluded from previous market rule amendments. 
Section 3.8F Day-Ahead Generator Withdrawal Charge 
· Modify section 3.8F.1.2.  This section incorrectly referenced section 7.5.8B of Chapter 7. It has been modified to describe the accepted reasons for a market participant to not comply with the schedule of record, such that the withdrawal charge will not apply.



Part 4 – Proposed amendment 

...........................................

3.1.2B
The IESO shall provide directly to the settlement process:
3.1.2B.1
information to identify market participants which are deemed to have accepted in accordance with section 5.8.4 of Chapter 7 a day-ahead production cost guarantee for their generation facility;

3.1.2B.2
information to identify any event in which the IESO de-commits a generation facility between the release and publication of the schedule of record and the end of its committed schedule in the schedule of record  where the market participant has been deemed  to have accepted in accordance with section 5.8.4 of Chapter 7 a day-ahead production cost guarantee for that facility;
3.1.2B.3
exemptions from the day-ahead import failure charge described in section 3.8B, for any applicable import transactions scheduled in the schedule of record where such exemptions have been determined in accordance with chapter 7, section 7.5.8B;
3.1.2B.4
exemptions from the day-ahead export failure charge described in section 3.8D, for any applicable export transactions scheduled in the schedule of record where such exemptions have been determined in accordance with chapter 7, section 7.5.8B;
3.1.2B.5
exemptions from the day-ahead linked wheel failure charge described in section 3.8E, for any applicable linked wheel transactions scheduled in the schedule of record where such exemptions have been determined in accordance with chapter 7, section 7.5.8B; and

3.1.2B.6
exemptions from the day-ahead generator withdrawal charge described in section 3.8F, for any applicable registered facility scheduled in the schedule of record where such exemptions have been determined in accordance with chapter 7, section 7.5.3.

3.1.2B.7
the following information:
	DA_BEk,hm,t
	=
	energy offers submitted in day-ahead, represented as an N by 2 matrix of price-quantity pairs for each market participant ‘k’ at delivery point ‘m’ during metering interval ‘t’ of settlement hour ‘h’ arranged in ascending order by the offered price in each price quantity pair where offered prices ‘P’ are in column 1 and offered quantities ‘Q’ are in column 2

	DA_BEk,hi,t
	=
	energy offers submitted in day-ahead, represented as an N by 2 matrix of price-quantity pairs for each market participant ‘k’ at intertie metering point ‘i’ during metering interval ‘t’ of settlement hour ‘h’ arranged in ascending order by the offered price in each price quantity pair where offered prices ‘P’ are in column 1 and offered quantities ‘Q’ are in column 2

	DA_BLk,hi,t
	=
	energy bids submitted in day-ahead, represented as an N by 2 matrix of price-quantity pairs for each market participant ‘k’ at intertie metering point ‘i’ during metering interval ‘t’ of settlement hour ‘h’ arranged in ascending order by the offered price in each price quantity pair where offered prices ‘P’ are in column 1 and offered quantities ‘Q’ are in column 2

	DA_SNLCk,h m
	=
	as-offered speed-no-load cost associated with three-part offers for a given settlement hour ‘h’ for market participant ‘k’ at delivery point ‘m’

	DA_SUCk,h m
	=
	as-offered start-up cost associated with three-part offers for a given settlement hour ‘h’ for market participant ‘k’ at delivery point ‘m’

	MLPk,h m,t
	=
	minimum output of energy the market participant ‘k’ at delivery point ‘m’ can maintain without ignition support in metering interval ‘t’ of settlement hour ‘h’

	OPCAPk,hm,t
	=
	de-rated generation capacity submitted by market participant ‘k’ at delivery point ‘m’ in metering interval ‘t’ of settlement hour ‘h’

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


...........................................

3.1.2D
The IESO shall provide directly to the settlement process:

3.1.2D.1
exceptions from the real-time import failure charge set out in section 3.8C.2 for any applicable import transactions scheduled in the pre-dispatch schedule where such exceptions have been determined in accordance with chapter 7, section 7.5.8B;

3.1.2D.2
exceptions from the real-time export failure charge set out in section 3.8C.4 for any applicable export transactions scheduled in the pre-dispatch schedule where such exceptions have been determined in accordance with chapter 7, section 7.5.8B;

3.1.2D.3
the adjustment of amounts provided for in section 6.6.10A.2 of Chapter 3; 
3.1.2D.4
any applicable price bias adjustment factors, as described in section 3.8C.7, utilised in the calculation of the:

a.
real-time import failure charge; or

b.
real-time export failure charge;


that are in effect as of the settlement hour in which such settlement amounts are calculated by the IESO; and

3.1.2D.5
the following information:
	PD_BEk,hi,t
	=
	energy offers submitted in pre-dispatch, represented as an N by 2 matrix of price-quantity pairs for each market participant ‘k’ at intertie metering point ‘i’ during metering interval ‘t’ of settlement hour ‘h’ arranged in ascending order by the offered price in each price quantity pair where offered prices ‘P’ are in column 1 and offered quantities ‘Q’ are in column 2


	PD_BLk,hi,t
	=
	energy bids submitted in pre-dispatch, represented as an N by 2 matrix of price-quantity pairs for each market participant ‘k’ at intertie metering point ‘i’ during metering interval ‘t’ of settlement hour ‘h’ arranged in ascending order by the offered price in each price quantity pair where offered prices ‘P’ are in column 1 and offered quantities ‘Q’ are in column 2


...........................................

3.8A.4


...........................................

The general rules to settle IOG are as follows:

Note:  MIk,h [N,13] matrix has been transposed such that the columns are on the rows.

	Event Type
	General Rule

	Matrix MIk,h [Row ‘n’, Column 1]
	DA_DQSIk,hi
Associated with the settlement amount in column 3

	Matrix MIk,h [Row ‘n’, Column 2]
	DQSIk,hi
Associated with the settlement amount in column 3 and 4

	Matrix MIk,h [Row ‘n’, Column 3]
	DA_IOGk,hi

	Matrix MIk,h [Row ‘n’, Column 4]
	RT_IOGk,hi

	Matrix MIk,h [Row ‘n’, Column 5]
	MIk,h [n,5] {DA_IOG_RATEk,hi}= 

DA_IOGk,hi / MIN(DA_DQSIk,hi, DQSIk,hi )

	Matrix MIk,h [Row ‘n’, Column 6]
	MIk,h [n,6] {RT_IOG_RATE k,hi}= 

RT_IOGk,hi / DQSIk,hi

	Matrix MIk,h [Row ‘n’, Column 7]
	MIk,h [n,7] {DA_OFFSET_DQSWk,hi}

	Matrix MIk,h [Row ‘n’, Column 8]
	MIk,h [n,8] { DA_OFFSET_FLAGk,hi } = “Y” or “N”

Such that:

DA_OFFSET_FLAGk,hi = “Y”

when


{DA_OFFSET_DQSWk,hi}> 50% of MIN{DA_DQSIk,hi,DQSIk,hi }



	Matrix MIk,h [Row ‘n’, Column 9]
	MIk,h [n,9] {IOG_SETTLEMENT_RATEk,hi} = 

RT_IOG_RATEk,hi if DA_OFFSET_FLAGk,hi = “Y”;

OR

MIk,hi [n,9] {IOG_SETTLEMENT_RATEk,hi} = 

MAX[DA_IOG_RATE k,hi , RT_IOG_RATE k,hi ] if DA_OFFSET_FLAGk,hi = “N”;

Subject to:

MIk,h [n,9] >= MIk,h [n-1,9];

MIk,h [1,9] = MIN[MIk,h [1 to N,9]];

[MIk,h [1 to N,9]] <> 0



	Matrix MIk,h [Row ‘n’, Column 10]
	MIk,hi [n,10] {IOG$k,hi} =

 the DA_IOG$k,hi or RT_IOG$k,hi associated with the Settlement Rate k,hi (i.e. RT_IOG_RATEk,hi or MAX(DA_IOG_RATEk,hi ,RT_IOG_RATEk,hi))

	Matrix MIk,h [Row ‘n’, Column 11]
	MIk,h [n,11] {RT_OFFSET_DQSW k,hi }

	Matrix MIk,h [Row ‘n’, Column 12]
	MIk,h [n,12] {IOG_OFFSETk,hi }

	Matrix MIk,h [Row ‘n’, Column 13]
	MIk,h [n,13] {Net_IOGk,hi } = 

MIk,h [n,10] {IOG$k,hi} - MIk,hi [n,12] {IOG_OFFSETk,hi }




...........................................

3.8B.2
For all import transactions scheduled in the schedule of record and meeting the criteria of section 3.8B.1, the day-ahead import failure charge shall be formulated as follows:

Let OP(P,Q,B) be a profit function of Price (P), Quantity (Q) and an N by 2 matrix (B) of offered price-quantity pairs:
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Where:


s* is the highest indexed row of B such that Qs* ( Q ( Qn and where, Q0=0

‘P’ is PD_EMPhm,t: pre-dispatch projected energy market price applicable to all delivery points 'm' in the Ontario zone in metering interval 't' of settlement hour 'h';

‘Q’ is DA_ISDk,hi,t as defined below; and

‘B’ is DA_BEk,hi,t: energy offers submitted into the schedule of record, represented as an N by 2 matrix of price-quantity pairs for each market participant ‘k’ at intertie metering point ‘i’ during metering interval ‘t’ of settlement hour ‘h’ arranged in ascending order by the offered price in each price-quantity pair where offered prices are in column 1 and offered quantities are in column 2; or


‘B’ is PD_BEk,hi,t: energy offers submitted in pre-dispatch, represented as an N by 2 matrix of price-quantity pairs for each market participant ‘k’ at intertie metering point ‘i’ during metering interval ‘t’ of settlement hour ‘h’ arranged in ascending order by the offered price in each price-quantity pair where offered prices are in column 1 and offered quantities are in column 2.

the offer matrix of price-quantity pairs for the applicable import transaction  that was submitted by market participant ‘k’ and scheduled in the schedule of record during metering interval ‘t’ for settlement hour ‘h’ of the real-time trading day

and,


Let DA_ISDk,hi,t be the day-ahead import scheduling deviation quantity calculated for market participant ‘k’ at intertie metering point ‘i’ during metering interval ‘t’ of settlement hour ‘h’ as determined by the formula:
	DA import scheduling deviation quantity (DA_ISDk,hi,t)
	=
	MAX (day-ahead import transaction quantity – pre-dispatch import transaction quantity, 0)

	DA_ISDk,hi,t 
	=
	MAX (DA_DQSIk,hi,t – PD_DQSIk,hi,t, 0)

Where:

DA_DQSIk,hi,t is the schedule of record quantity scheduled for injection by market participant ‘k’ for an import transaction at intertie metering point ‘i’ during metering interval ‘t’ of settlement hour ‘h’; and
PD_DQSIk,hi,t is the pre-dispatch quantity scheduled for injection by market participant ‘k’ at intertie metering point ‘i’ during metering interval ‘t’ of settlement hour ‘h’



Let XPD_BE k,hi,t be the function which calculates the area under the curve created by an n x 2 matrix (B) of offered price-quantity pairs:
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where matrix (B) is energy offers submitted in pre-dispatch, represented as an N by 2 matrix of price-quantity pairs for each market participant ‘k’ at intertie metering point ‘i’ during metering interval ‘t’ of settlement hour ‘h’ arranged in ascending order by the offered price in each price quantity pair where offered prices ‘P’ are in column 1 and offered quantities ‘Q’ are in column 2
	p*
	=
	the highest indexed row of matrix XPD_BE k,hi,t such that Qp* ≤ PD_DQSIk,hi,t ≤ Qn and where Qp*-1 = PD_DQSIk,hi,t and where if Qp* < Qp*-1, let Qp* = Qp*-1


	s*
	=
	the highest indexed row of matrix XPD_BE k,hi,t such that Qs* ≤ DA_DQSIk,hi,t ≤ Qn 



Let XDA_BEk,hi,t be the function which calculates the area under the curve created by an n x 2 matrix (B) of offered price-quantity pairs:
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where matrix (B) is energy offers submitted in the schedule of record, represented as an N by 2 matrix of price-quantity pairs for each market participant ‘k’ at intertie metering point ‘i’ during metering interval ‘t’ of settlement hour ‘h’ arranged in ascending order by the offered price in each price quantity pair where offered prices ‘P’ are in column 1 and offered quantities ‘Q’ are in column 2
	c*
	=
	the highest indexed row of matrix XDA_BE k,hi,t such that Qc* ≤ PD_DQSIk,hi,t ≤ Qn and where Qc*-1  = PD_DQSIk,hi,t and where if Qc* < Qc*-1, let Qc* = Qc*-1


	d*
	=
	the highest indexed row of matrix XDA_BE k,hi,t such that Qd* ≤ DA_DQSIk,hi,t ≤ Qn 



Such that the day-ahead import failure charge for market participant ‘k’ during settlement hour ‘h’ for all intertie metering points ‘i’ may be formulated with the above components as follows:
	DA_IFCk,h
	=
	For all intertie metering points and all metering intervals during the settlement hour:

-1 x MINIMUM of:

[MAXIMUM of:

[[The sum of all revenues implied by each import transaction valued at the pre-dispatch energy market price in the Ontario zone for the difference in quantity scheduled in pre-dispatch and the quantity scheduled in the schedule of record.
Minus:

Those costs represented through the offers for the import transaction scheduled in the schedule of record]

or zero],

[MAXIMUM of:
[the pre-dispatch offer to increase quantity scheduled in pre-dispatch to quantity scheduled day-ahead minus the day-ahead offer to increase quantity scheduled in pre-dispatch to quantity scheduled in the schedule of record] 

or zero],

[day-ahead import scheduling deviation quantity times the MAXIMUM of (zero or the pre-dispatch energy market price in the Ontario zone)]]


	
	
	


DA_IFCk,h  =  
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Where:


DA_BEk,hi,t are energy offers submitted into the schedule of record, represented as an N by 2 matrix of price-quantity pairs for each market participant ‘k’ at intertie metering point ‘i’ during metering interval ‘t’ of settlement hour ‘h’ arranged in ascending order by the offered price in each price-quantity pair where offered prices are in column 1 and offered quantities are in column 2;

PD_BEk,hi,t are energy offers submitted in pre-dispatch, represented as an N by 2 matrix of price-quantity pairs for each market participant ‘k’ at intertie metering point ‘i’ during metering interval ‘t’ of settlement hour ‘h’ arranged in ascending order by the offered price in each price-quantity pair where offered prices are in column 1 and offered quantities are in column 2;

PD_EMPhm,t is the pre-dispatch projected energy market price applicable to all delivery points 'm' in the Ontario zone in metering interval 't' of settlement hour 'h';

‘T’ is the set of all metering intervals ‘t’ in settlement hour ‘h’;


‘I’ is the set of all intertie metering points ‘i’.

...........................................

3.8D.2
For all export transactions scheduled in the schedule of record and meeting the criteria of section 3.8D.1, the day-ahead export failure charge shall be formulated as follows:

Let OP(P,Q,B) be a profit function of Price (P), Quantity (Q) and an N by 2 matrix (B) of offered price-quantity pairs:
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Where:


s* is the highest indexed row of B such that Qs* ( Q ( Qn and where, Q0=0

‘P’ is PD_EMPhm,t: pre-dispatch projected energy market price applicable to all delivery points 'm' in the Ontario zone in metering interval 't' of settlement hour 'h';

‘Q’ is DA_ESDk,hi,t as defined below; and

‘B’ is DA_BLk,hi,t: energy bids submitted into the schedule of record, represented as an N by 2 matrix of price-quantity pairs for each market participant ‘k’ at intertie metering point ‘i’ during metering interval ‘t’ of settlement hour ‘h’ arranged in ascending order by the offered price in each price quantity pair where offered prices ‘P’ are in column 1 and offered quantities ‘Q’ are in column 2; or


‘B’ is PD_BLk,hi,t: energy bids submitted in pre-dispatch, represented as an N by 2 matrix of price-quantity pairs for each market participant ‘k’ at delivery point ‘m’ during metering interval ‘t’ of settlement hour ‘h’ arranged in ascending order by the offered price in each price quantity pair where offered prices ‘P’ are in column 1 and offered quantities ‘Q’ are in column 2

the offer matrix of price-quantity pairs for the applicable export transaction  that was submitted by market participant ‘k’ and scheduled in the schedule of record during metering interval ‘t’ for settlement hour ‘h’ of the real-time trading day

and,


Let XDA_BL k,hi,t be the function which calculates the area under the curve created by an n x 2 matrix (B) of offered price-quantity pairs:
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where matrix (B) is energy bids submitted into the schedule of record, represented as an N by 2 matrix of price-quantity pairs for each market participant ‘k’ at intertie metering point ‘i’ during metering interval ‘t’ of settlement hour ‘h’ arranged in ascending order by the offered price in each price quantity pair where offered prices ‘P’ are in column 1 and offered quantities ‘Q’ are in column 2
	c*
	=
	the highest indexed row of matrix XDA_BL k,hi,t such that Qc* ≤ PD_DQSWk,hi,t ≤ Qn and where Qc*-1  = PD_DQSWk,hi,t and where if Qc* < Qc*-1, let Qc* = Qc*-1


	d*
	=
	the highest indexed row of matrix XDA_BL k,hi,t such that Qd* ≤ DA_DQSWk,hi,t ≤ Qn 


Let XPD_BL k,hi,t be the function which calculates the area under the curve created by an n x 2 matrix (B) of offered price-quantity pairs:
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where matrix (B) energy bids submitted in pre-dispatch, represented as an N by 2 matrix of price-quantity pairs for each market participant ‘k’ at intertie metering point ‘i’ during metering interval ‘t’ of settlement hour ‘h’ arranged in ascending order by the offered price in each price quantity pair where offered prices ‘P’ are in column 1 and offered quantities ‘Q’ are in column 2
	p*
	=
	the highest indexed row of matrix XPD_BL k,hi,t such that Qp* ≤ PD_DQSWk,hi,t ≤ Qn and where Qp*-1 = PD_DQSWk,hi,t and where if Qp* < Qp*-1, let Qp* = Qp*-1


	s*
	=
	the highest indexed row of matrix XPD_BL k,hi,t such that Qs* ≤ DA_DQSWk,hi,t ≤ Qn 



Such that the day-ahead export failure charge for market participant ‘k’ during settlement hour ‘h’ for all intertie metering points ‘i’ may be formulated with the above components as follows:
	DA_EFCk,h
	=
	For all intertie metering points and all metering intervals during the settlement hour:

-1 x MINIMUM of:

[MAXIMUM of:

[-1 x [The sum of all revenues implied by each export transaction valued at the pre-dispatch energy market price in the Ontario zone for the difference in quantity scheduled in pre-dispatch and the quantity scheduled in the schedule of record.
Minus:

Those costs represented through the offers for the export transaction scheduled in the schedule of record]

or zero],

[MAXIMUM of:

 [the day-ahead bid to increase quantity scheduled in pre-dispatch to quantity scheduled day-ahead minus the pre-dispatch bid to increase quantity scheduled in pre-dispatch to quantity scheduled in the schedule of record] 

or zero]

MAXIMUM of (zero or the day-ahead bid to increase quantity scheduled in pre-dispatch to quantity scheduled in the schedule of record)]



DA_EFCk,h  =
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Where:


DA_BLk,hi,t are energy bids submitted into the schedule of record, represented as an N by 2 matrix of price-quantity pairs for each market participant ‘k’ at intertie metering point ‘i’ during metering interval ‘t’ of settlement hour ‘h’ arranged in ascending order by the offered price in each price quantity pair where offered prices ‘P’ are in column 1 and offered quantities ‘Q’ are in column 2;

PD_BLk,hi,t are energy bids submitted in pre-dispatch, represented as an N by 2 matrix of price-quantity pairs for each market participant ‘k’ at intertie metering point ‘i’ during metering interval ‘t’ of settlement hour ‘h’ arranged in ascending order by the offered price in each price quantity pair where offered prices ‘P’ are in column 1 and offered quantities ‘Q’ are in column 2;

PD_EMPhm,t is the pre-dispatch projected energy market price applicable to all delivery points 'm' in the Ontario zone in metering interval 't' of settlement hour 'h';

‘T’ is the set of all metering intervals ‘t’ in settlement hour ‘h’;


‘I’ is the set of all intertie metering points ‘i’.

...........................................

3.8F
Day-Ahead Generator Withdrawal Charge

3.8F.1
The IESO shall apply the day-ahead generator withdrawal charge specified in section 3.8F.2 to a market participant who was deemed to have accepted the day-ahead production cost guarantee in accordance with Section 5.8.4 of Chapter 7 for any quantity of energy scheduled for injection at a metering point scheduled in the schedule of record where:
3.8F.1.1
the market participant withdraws their commitment scheduled in the schedule of record in the corresponding metering interval of the corresponding settlement hour at the same metering point; and,
3.8F.1.2
the IESO has not determined, nor has the market participant demonstrated to the satisfaction of the IESO, that the failure is to prevent endangering the safety of any person, damage to equipment, or violation of any applicable law.
...........................................

	Part 5 – IESO Board Decision Rationale
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	Part 3 – Explanation for Proposed Amendment

	Provide a brief description of the following:

· The reason for the proposed amendment and the impact on the IESO-administered markets if the amendment is not made.

· Alternative solutions considered.

· The proposed amendment, how the amendment addresses the above reason and impact of the proposed amendment on the IESO-administered markets.



	Summary

Please refer to MR-00382-R00.

Background 

Please refer to MR-00382-R00.

Discussion
It is proposed to amend Appendix 7.5 in the following manner:
Section 4.9 Bid/Offer Constraints Applying to Single Hours

· Modify section 4.9.2.6 to remove unnecessary wording, provide clarity in the wording and revise the calculation to more clearly define the previous formulation and more accurately model constraints.

Section 4.10 Bid/Offer Inter-Hour/Multi-Hour Constraints

· Modify the wording and constraint calculation in section 4.10.2.2 to a three part constraint for start up, continued on, and shut down scenarios.  The changes related to the formulation reflect a clarification of the original formulation aimed to more clearly define the varying ramping limits placed on generators.
Section 4.12 Shadow Prices for Energy

· Modify section 4.12.1 to revise the calculation to better reflect the scaling that is used by the day-ahead engine. The external review has highlighted that the locational marginal price (LMP) formulations for the day-ahead calculation engine need corrections that remove scaling of the line constraint sensitivity components by the penalty factor.  This revision will differ the LMP calculation from that of the real-time systems due to the fact that differences exist between the method in which the day-ahead engine calculates the total production cost objective function as well as the load balancing equation at the reference bus with respect to the real-time calculation engine.  
· Delete section 4.12.3.  
Section 5.7 Evaluation of Generator Offers and Dispatchable Load Bids

· Modify sections 5.7.1.1 and 5.7.2.1 to replace variables PmtPRG and PmtPRL with PPRG and PPRL respectively.  The previous formulation erroneously used the output variables of the process when determining the applicable condition.  This correction was identified during the external review of the Day Ahead Calculation Engine.
Section 5.10 Bid/Offer Constraints Applying to Single Hours

· Modify section 5.10.2.6 to remove unnecessary wording, provide clarity in the wording and revise the calculation to more clearly define the previous formulation and more accurately model constraints.

Section 5.11 Bid/Offer Inter-Hour/Multi-Hour Constraints

· Modify the wording and constraint calculation in section 5.11.2.1 to a three part constraint for start up, continued on, and shut down scenarios.  The changes related to the formulation reflect a clarification of the original formulation aimed to more clearly define the varying ramping limits placed on generators.

Section 6.9 Bid/Offer Constraints Applying to Single Hours

· Modify section 6.9.2.6 to remove unnecessary wording, provide clarity in the wording and revise the calculation to more clearly define the previous formulation and more accurately model constraints.

Section 6.10 Bid/Offer Inter-Hour/Multi-Hour Constraints

· Modify the wording and constraint calculation in section 6.10.1.2 to a three part constraint for start up, continued on, and shut down scenarios.  The changes related to the formulation reflect a simplification of the original formulation aimed to more clearly define the varying ramping limits placed on generators.

Section 6.12 Shadow Prices

· Modify sections 6.12.2.1 and 6.12.3 to revise the calculation to better reflect the scaling that is used by the day-ahead engine. The external review has highlighted that the locational marginal price (LMP) formulations for the day-ahead calculation engine need corrections that remove scaling of the line constraint sensitivity components by the penalty factor.  This revision will differ the LMP calculation from that of the real-time systems due to the fact that differences exist between the method in which the day-ahead engine calculates the total production cost objective function as well as the load balancing equation at the reference bus with respect to the real-time calculation engine.  
Section 7.2 Modeling by EDAC Calculation Engine

· Modify section 7.2.2.5 to update the formula for steam turbine schedule of the pseudo-unit plant in order to correct a typographical error.


Part 4 – Proposed Amendment
...........................................

4.9.2.6
In addition, this next constraint ensures that the total (10-minute synchronized, 10-minute non-synchronized and 30-minute) from committed dispatchable generation facility cannot exceed the generation facility’s ramp capability (schedules for hour, h=0 are obtained from the initializing inputs listed in section 3.8). Ramping considerations from start ups or shut downs are not carried forward from one day to the next:
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where n is the hour of the last start before or in hour h
and
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where m is the hour of the last shut down in or after hour h.
...........................................

4.10.2.2
The following three part constraint ensures that energy schedules do not exceed the generation facility’s ramp capability in the hours where the generation facility starts, stays on and shuts down. 


Start Up Scenario (OPRG1h,b = 1, and OPRG1h-1,b = 0) 
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Continued On Scenario (OPRG1h-1,b = OPRG1h,b = 1)
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Shut Down Scenario (OPRG1h,b = 1, and OPRG1h+1,b = 0)
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...........................................

4.12
Shadow Prices for Energy

4.12.1
The Pass 1 shadow price at each bus b in each hour h measures the offered price of meeting an infinitesimal change in the amount of load at that bus in that hour, or equivalently, measures the value of an incremental amount of generation at that bus in that hour in Pass 1. The Pass 1 shadow price at each bus b in each hour h, given the inputs and constraints into Pass 1, shall be calculated at internal locations as:
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4.12.2
The first portion of the right-hand side of this equation measures the cost of meeting load at bus b, incorporating the effect of marginal losses. It reflects the quantity of energy that must be injected at the reference bus to meet additional load at each bus b. The term in the summation reflects the cost of transmission congestion resulting from an infinitesimal increase in withdrawals at each bus b on each pre- and post-contingency internal transmission constraint. It is calculated as the product of each:

a) Shadow price, which measures the impact on the cost on that constraint if there were a one-to-one correspondence between increases in load and flows on the constraint (i.e., if each MW of increased load caused an increase in 1 MW inflows over the constraint); and

b) The shift factor for that bus and that constraint, which measures the actual impact of additional withdrawals at each bus on flows over that constraint.

4.12.3
[Intentionally left blank – section deleted]
...........................................

5.7
Evaluation of Generator Offers and Dispatchable Load Bids

5.7.1
All offers for generation facilities that were committed in Pass 1 will be evaluated in Pass 2 as such:

5.7.1.1
PmtPRGk,h,b, designates the lowest incremental energy price at which an incremental amount of energy should be scheduled at bus b in hour h in association with offer k. It shall be set to:
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5.7.1.2
All other elements of the offers will be used in Pass 2 as submitted. 

5.7.2
All dispatchable load bids will be evaluated in Pass 2 as such:
5.7.2.1
PmtPRLj,h,b, designates the lowest incremental energy price at which an incremental quantity of reduction in energy consumption specified in bid j should be scheduled in hour h at bus b. It shall be set to:
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5.7.2.2
Other elements of the dispatchable load bids will be used in Pass 2 as submitted.

...........................................

5.10.2.6
In addition, this next constraint ensures that the total(10-minute synchronized, 10-minute non-synchronized and 30-minute) from the committed generation facility cannot exceed its ramp capability (schedules for hour, h=0 are obtained from the initializing inputs listed in section 3.8). Ramping considerations from start ups or shut downs are not carried forward from one day to the next:
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where n is the hour of the last start before or in hour h
and
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where m is the hour of the last shut down in or after hour h.
...........................................

5.11.2.1
Constraints limiting hour-to-hour changes in energy schedules are congruous to those used in Pass 1.



Start Up Scenario (OPRG1h,b = 1, and OPRG1h-1,b = 0) 
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Continued On Scenario (OPRG1h-1,b = OPRG1h,b = 1)
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Shut Down Scenario (OPRG3h,b = 1, and OPRG1h+1,b = 0)
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...........................................

6.9.2.6
In addition, this next constraint ensures that the total (10-minute synchronized, 10-minute non-synchronized and 30-minute) from a committed generation facility cannot exceed its ramp capability (schedules for hour, h=0 are obtained from the initializing inputs listed in section 3.8). Ramping considerations from start ups or shut downs are not carried forward from one day to the next:
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and 
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where n is the hour of the last start before or in hour h
and
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where m is the hour of the last shut down in or after hour h
...........................................

6.10.1.2
The following three part constraint ensures that the energy schedules do not exceed the generation facility’s ramp capability in the hours where the unit starts, stays on and shuts down.



Start Up Scenario (OPRG3h,b = 1, and OPRG3h-1,b = 0) 
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Continued On Scenario (OPRG3h-1,b = OPRG3h,b = 1)
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Shut Down Scenario (OPRG3h,b = 1, and OPRG3h+1,b = 0)
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...........................................

6.12
Shadow Prices

6.12.1
The IESO shall also determine energy and operating reserve prices in Pass 3 that will be published for informational purposes. 

6.12.2
Shadow Energy Prices

6.12.2.1
The Pass 3 shadow price at each bus b in each hour h shall be calculated at buses in Ontario as:
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6.12.3
Shadow Energy Prices at Intertie Zones
6.12.3.1
The Pass 3 shadow price at each intertie zone a in each hour h is calculated as:
 
[image: image52.wmf](

)

3

3

3

,

,

3

,

,

,

,

,

3

,

,

,

3

,

3

,

)

(

 

)

(

1

     

h

h

Z

z

h

z

z

a

F

f

h

c

f

C

c

h

c

f

d

h

f

h

f

d

h

d

h

d

h

SPRDExtT

SPRUExtT

SPExtT

EnCoeff

SPEmT

SF

SPNormT

PreConSF

SPL

MglLoss

ExtLMP

sch

-

+

×

+

÷

ø

ö

ç

è

æ

×

+

×

+

×

+

=

å

å

å

Î

Î

Î



6.12.3.2
The first component of this calculation, the cost of meeting load at each intertie zone reflecting marginal losses incurred in transmitting energy from the reference bus to that intertie zone, is the same as the first component of the previous equation. The second component of this calculation determines the effect of congestion on internal transmission facilities on the price at each bus.

6.12.3.3
The last three components of this calculation are new. They reflect the impact of limits on imports or exports, which are not relevant for the calculation of shadow energy prices, but which are relevant for the calculation of prices at intertie zones. To illustrate why these components are as they are, let us first review some preceding definitions. There are two categories of limits on external transactions: limits on the net flows of energy scheduled over any given intertie or set of interties, operating reserve imports scheduled over any given intertie or set of interties, or combinations of these; and limits on hour-to-hour changes in net flows over all interties. The set containing limits of the first type was previously denoted as Zsch, while the other two constraints set an upper limit on increases and decrease in net flows. Finally, recall that the factor EnCoeffa,z describes the impact of imported energy and operating reserve from intertie zone a on one of these constraints z.

6.12.4
Shadow 30-Minute Reserve Prices

6.12.4.1
Shadow prices can also be calculated for each bus, reflecting the marginal contribution that each category of operating reserve would have if provided at that bus to increasing the value of the objective function. For each bus b, define ORREGb as the subset of ORREG consisting of regions that include bus b. The Pass 3 price of thirty-minute operating reserve at a given bus b, L30RP3h,b, is the shadow price of the total thirty-minute operating reserve constraint, plus the shadow prices of all of the constraints requiring a minimum amount of thirty-minute operating reserve to be provided by resources in regions that include that bus, minus the shadow prices of all the constraints limiting the amount of thirty-minute operating reserve that can be provided by resources in regions that include that bus; given these definitions:
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6.12.5
Shadow 10-Minute Non-synchronized Reserve Prices

6.12.5.1
The Pass 3 price of 10-minute non-synchronized reserve at a given bus b, L10NP3h,b, is the shadow price of the total ten- and thirty-minute operating reserve constraints, plus the shadow prices of all of the constraints requiring a minimum amount of ten- or thirty-minute operating reserve to be provided by resources in regions that include that bus, minus the shadow prices of all the constraints limiting the amount of ten- or thirty-minute operating reserve that can be provided by resources in regions that include that bus:
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6.12.6
Shadow 10-Minute Synchronized Reserve Prices

6.12.6.1
Finally, the Pass 3 price of 10-minute synchronized reserve at a given bus b, L10SP3h,b, is the shadow price of the total ten- and thirty-minute operating reserve constraints and the total 10-minute synchronized reserve constraint, plus the shadow prices of all of the constraints requiring a minimum amount of ten- or thirty-minute operating reserve or 10-minute synchronized reserve to be provided by resources in regions that include that bus, minus the shadow prices of all the constraints limiting the amount of ten- or thirty-minute operating reserve or 10-minute synchronized reserve that can be provided by resources in regions that include that bus:
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6.12.7
Shadow Operating Reserve Prices at Intertie Zones
6.12.7.1
Shadow operating reserve prices can also be calculated for intertie zones. These prices need to take into account the shadow prices of constraints in the set Zsch, as some of these constraints will limit the amount of operating reserve that can be imported into Ontario. They do not need to take into account the shadow prices of constraints associated with lower limits on the amount of operating reserve that must be supplied within regions of Ontario or upper limits on the amount of operating reserve that may be supplied within regions of Ontario, since imported operating reserve will not affect either of these types of constraints. Nor do they need to take into account the shadow price for the hour-to-hour change in net energy flow over all interties, as these constraints will only affect the amount of energy that can be scheduled to flow into or out of Ontario.

6.12.7.2
The Pass 3 price of thirty-minute operating reserve at a given intertie zone a, Ext30RP3h,a, is the shadow price of the total thirty-minute operating reserve constraint, minus the product of:

· the impact that imports of operating reserve from that intertie zone have on each constraint limiting the import of operating reserve from that intertie zone, and

· the shadow price of that constraint, summed over all constraints:
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6.12.7.3
The Pass 3 price of ten-minute operating reserve at a given intertie zone a, Ext10RP3h,a, is the shadow price of the total ten- and thirty-minute operating reserve constraints, minus the product of:

· the impact that imports of operating reserve from that intertie zone have on each constraint limiting the import of operating reserve from that intertie zone, and

· the shadow price of that constraint, summed over all constraints:
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6.12.7.4
There is no need to calculate a price for 10-minute synchronized reserve at intertie zones, since 10‑minute synchronized reserve cannot be imported.

...........................................

7.2.2.5
And the steam turbine schedule of the pseudo-unit plant for hour h is: 
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