PRS Report


	NPRR Number
	397
	NPRR Title
	Balance of the Day Ancillary Service Market

	Timeline
	Normal
	Action
	Recommended Approval

	Date of Decision
	December 15, 2011

	Proposed Effective Date
	To be determined.

	Priority and Rank Assigned
	To be determined.

	Nodal Protocol Sections Requiring Revision
	4.4.7.4, Ancillary Service Supply Responsibility

6.4.8.2, Supplemental Ancillary Services Market

6.7.2, Charges for Ancillary Service Capacity Replaced Due to Failure to Provide
6.7.3, Adjustments to Cost Allocations for Ancillary Services Procurement

	Revision Description
	This Nodal Protocol Revision Request (NPRR) allows the Supplemental Ancillary Services Market (SASM) to be operated as a balance of the day market for Ancillary Services.

	Reason for Revision
	The current market locks Entities in once they have sold Ancillary Services to ERCOT in the Day-Ahead Market (DAM).  Conditions often change after the close of the DAM and Real-Time.  This NPRR would allow Qualified Scheduling Entities (QSEs) the ability to modify their responsibilities and optimize the use of their Resources.

	Overall Market Benefit
	Greater efficiency in the Ancillary Services market.

	Overall Market Impact
	Reduced risk on Ancillary Service providers.

	Consumer Impact
	Lower Ancillary Service prices.

	Credit Impacts
	To be determined.

	Procedural History
	· On 8/1/11, NPRR397 was posted.
· On 8/17/11, ERCOT comments were posted.

· On 8/18/11, PRS considered NPRR397.

· On 9/15/11, WMS comments were posted.

· On 11/9/11, a second set of WMS comments were posted.

· On 11/16/11, Morgan Stanley comments were posted.

· On 12/8/11, a second set of ERCOT comments were posted.

· On 12/9/11, a third set of WMS comments were posted.

· On 12/15/11, PRS again considered NPRR397.

	PRS Decision 
	On 8/18/11, PRS unanimously voted to table NPRR397.  All Market Segments were present for the vote.
On 12/15/11, PRS unanimously voted to recommend approval of NPRR397 as amended by the 12/8/11 ERCOT comments and as revised by PRS.  All Market Segments were present for the vote.

	Summary of PRS Discussion
	On 8/18/11, PRS agreed to table NPRR397 and requested that WMS review and provide feedback on NPRR397 and the 8/17/11 ERCOT comments.
On 12/15/11, ERCOT Staff stated that the 12/8/11 ERCOT comments were intended to lessen the cost of implementation.


	Business Case

	Business Case
	1
	Qualitative benefits: 
· Greater efficiency in the Ancillary Services market by allowing Entities to “buy back” their responsibilities from the market closer to Real-Time.
· Greater market efficiency as QSEs may transfer responsibilities from more efficient units to ones that are less efficient and provide energy from those units, or from less efficient units that may then be decommitted from the market.

· Reduced risk on Ancillary Service providers.

	
	2
	Quantitative benefits:

· Estimated 1-2% improved efficiency in Ancillary Service prices – to be analyzed further during stakeholder process.

	
	3
	Impacts to Market Segments:

· This NPRR should benefit consumers through Lower Ancillary Service prices. 
· No cost for Market Participant implementation as participation is not mandatory.


	Sponsor

	Name
	Clayton Greer

	E-mail Address
	Clayton.greer@morganstanley.com

	Company
	Morgan Stanley

	Phone Number
	512-497-2986

	Cell Number
	512-639-3993

	Market Segment
	Independent Power Marketer (IPM)


	Market Rules Staff Contact

	Name
	Jonathan Levine

	E-Mail Address
	jlevine@gmail.com

	Phone Number
	512-248-6464


	Comments Received

	Comment Author
	Comment Summary

	ERCOT 081711
	Summarized the potential costs associated with NPRR397 implementation and opined that the proposed NPRR changes are better and more efficiently addressed within the scope of ERCOT’s look-ahead Security-Constrained Economic Dispatch (SCED) solution currently under development.

	WMS 091511
	Stated that WMS directed the QSE Managers Working Group (QMWG) to refine the concept contained in NPRR397 to minimize potential system impacts.

	WMS 110911
	Recommended that PRS table NPRR397.

	Morgan Stanley 111611
	Proposed revisions to require only two reconfiguration SASM runs.

	ERCOT 120811
	Reiterated opinion that the proposed NPRR changes are better addressed within the scope of the look-ahead SCED project; proposed revisions to lessen impacts.

	WMS 120911
	Endorsed NPRR397 as amended by the 11/17/11 Morgan Stanley comments and as revised by WMS; explained that WMS was in consensus to recommend that there be one reconfiguration SASM per day but did not have a preference as to whether this SASM is executed as 0800 or 0900.


	Comments


Please note that the baseline Protocol language has been updated to reflect the November 1, 2011 incorporation of NPRR370, Supplementary Ancillary Services Market Modifications, into the Protocols.
	Proposed Protocol Language Revision


4.4.7.4
Ancillary Service Supply Responsibility

(1)
A QSE’s Ancillary Service Supply Responsibility is the net amount of Ancillary Service capacity that the QSE is obligated to deliver to ERCOT, by hour and service type, from Resources represented by the QSE.  The Ancillary Service Supply Responsibility is the difference in MW, by hour and service type, between the amounts specified in items (a) and (b) defined as follows:

(a)
The sum of:

(i)
The QSE’s Self-Arranged Ancillary Service Quantity; plus

(ii)
The total (in MW) of Ancillary Service Trades for which the QSE is the seller; plus

(iii)
Awards to the QSE of Ancillary Service Offers in the DAM; plus

(iv)
Awards to the QSE of Ancillary Service Offers in the SASM; plus

(v)
RUC-committed Ancillary Service quantities to the QSE from its Resources committed by the RUC process to provide Ancillary Service; and 

(b)
The sum of:

(i)
The total Ancillary Service Trades for which the QSE is the buyer; plus

(ii)
The total Ancillary Service identified as to the QSE’s failure to provide as described in Section 6.4.8.1.3, Replacement of Ancillary Service Due to Failure to Provide; plus

(iii)
The total Ancillary Service identified as QSE’s undeliverable Ancillary Service, as described in Section 6.4.8.1.2, Replacement of Undeliverable Ancillary Service Due to Transmission Constraints; plus

(iv)
The total Ancillary Service identified as the QSE’s reconfiguration amount as described in Section 6.4.8.2, Supplemental Ancillary Services Market.
(2)
A QSE may only use a RUC-committed Resource during that Resource’s RUC-Committed Interval to meet the QSE’s Ancillary Service Supply Responsibility if the Resource has been committed by the RUC process to provide Ancillary Service.  The QSE shall only provide from the RUC-committed Resource the exact amount and type of Ancillary Service for which it was committed by RUC.

(3)
By 1430 in the Day-Ahead, the QSE must notify ERCOT, in the QSE’s COP, which Resources represented by the QSE will provide the Ancillary Service capacity necessary to meet the QSE’s Ancillary Service Supply Responsibility, specified by Resource, hour, and service type.  The DAM Ancillary Service awards are Resource-specific; the QSE must include those DAM awards in its COP, and the QSE may not change that Resource-specific DAM award information until after 1600 under the conditions set out in Section 3.9, Current Operating Plan (COP). 

(4)
Section 6.4.8.1.3 specifies what happens if the QSE fails on its Ancillary Service Supply Responsibility.
6.4.8.2
Supplemental Ancillary Services Market

(1)
During the Adjustment Period, ERCOT may procure additional Regulation Up (Reg-Up), Regulation Down (Reg-Down), Responsive Reserve (RRS), and Non-Spinning Reserve (Non-Spin) services for the reasons, and in the amounts, specified in Section 6.4.8.1, Evaluation and Maintenance of Ancillary Service Capacity Sufficiency, using a SASM. 
(2)
ERCOT shall allow QSEs to request to modify their Ancillary Service positions through a reconfiguration SASM.  The reconfiguration SASM is executed at 0900 daily.  This SASM allows QSEs to potentially change their Ancillary Service Supply Responsibility from the hour three hours following the prompt hour through the end of the Operating Day.  QSEs attempt to reduce their Ancillary Service Supply Responsibility through the reconfiguration SASM by submitting less AS capacity in their Resource’s COPs than their Ancillary Service Supply Responsibility. The difference between the Ancillary Service Supply Responsibility and the COP AS capacity is the reconfiguration amount that is procured by the reconfiguration SASM. The QSE must also have valid AS Offers of an amount equal to or greater than their requested reconfiguration amount.  The reconfiguration SASM shall not be executed if there are not enough offers to procure the Ancillary Service reconfiguration amount. 
(3)
The SASM process for acquiring more Ancillary Service capacity or an Ancillary Service reconfiguration must use the following timelines:

(a)
For Ancillary Service capacity related to ERCOT desired increases, ERCOT shall send a notice at time “X” to all QSEs of the SASM.  Time X may be any time not less than two hours before the start of the Operating Hour for which the additional Ancillary Services capacity is required.

	SASM Process 
	QSE Activities:
	ERCOT Activities:

	Time = X
	
	Notify all QSEs of intent to procure additional Ancillary Services.
Notify QSEs of any additional Ancillary Service Obligation, allocated to each Load Serving Entity (LSE) and aggregated to the QSE level. 

	Time = X plus 30 minutes
	May submit additional Self-Arranged Ancillary Service Quantities limited to the additional Ancillary Services Obligation of the QSE.
	Determine the amount of Ancillary Services to be procured.

	Time = X plus 35 minutes
	
	Execute SASM. 


	Time = X plus 45 minutes
	
	Notify QSEs with awards of results.
Post the quantities and MCPCs of Ancillary Services bought in the SASM.


	Time = X plus 60 minutes
	Submit updated COP with updated Ancillary Service Resource Responsibility.
	Validate COPs for Ancillary Service Resource Responsibility.



(b)
For replacement of Ancillary Service capacity related to undeliverability or failure of a QSE to provide one or more Ancillary Services, ERCOT shall have the option of executing a SASM at time “E” without providing preliminary notice to the market.  Time “E” may be any time not less than two hours before the start of the Operating Hour for which the additional Ancillary Services capacity is required.

	SASM Process 
	QSE Activities:
	ERCOT Activities:

	Time = E
	
	Execute SASM. 


	Time = E plus 15 minutes
	
	Notify QSEs with awards of results.
Post the quantities and MCPCs of Ancillary Services bought in the SASM.


	Time = E plus 30 minutes
	Submit updated COP with updated Ancillary Service Resource Responsibility.
	Validate COPs for Ancillary Service Resource Responsibility.



(c)
For an Ancillary Services reconfiguration, ERCOT shall execute a SASM at  0900 (time “E”), for the hours three hours following the prompt hour through the end of the Operating Day.  
	SASM Process 
	QSE Activities:
	ERCOT Activities:

	Time = E – 15 minutes
	QSEs nominate quantities of Ancillary Services that shall be included in the reconfiguration SASM by submitting COPs with less Ancillary Service capacity than their Ancillary Service Supply Responsibility and submitting Ancillary Service Offers to cover the difference between the Ancillary Service Supply Responsibility and COP Ancillary Service capacity.
	ERCOT sets the quantities of Ancillary Services to be procured in the SASM equal to the difference between total Ancillary Service Supply Responsibility and total COP Ancillary Service capacity.

	Time = E
	
	Execute SASM for hours following the prompt hour (h+1) through end of trade day. 


	Time = E plus 15 minutes
	
	Notify QSEs with awards of results.
Post the quantities and MCPCs of Ancillary Services bought in the SASM.


	Time = E plus 30 minutes
	Submit updated COP with updated Ancillary Service Resource Responsibility.
	Validate COPs for Ancillary Service Resource Responsibility.



(4)
Each QSE that is awarded capacity in a SASM is paid the SASM MCPC for the quantity it is awarded. 
(5)
For purpose of Settlement, the reduction to the Ancillary Service Supply Responsibility is considered a failure quantity and each QSE that has their Ancillary Service Supply Responsibility reduced by a reconfiguration SASM is charged in accordance with Section 6.7.2, Charges for Ancillary Service Capacity Replaced Due to Failure to Provide and 6.7.3, Adjustments to Cost Allocations for Ancillary Services Procurement. QSEs participating in reconfiguration SASMs are not subject to performance metrics for “failure to provide” amounts until the end of the Adjustment Period for each hour cleared in the reconfiguration SASM.
(6)
ERCOT shall allocate additional Ancillary Service Obligations to QSEs using the same percentages as the original Day-Ahead allocation of Ancillary Service Obligations.






	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	





	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	





	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	





	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


6.7.2
Charges for Ancillary Service Capacity Replaced Due to Failure to Provide

A charge to each QSE that fails on its Ancillary Service Supply Responsibility, whether or not a SASM is executed due to its failure to supply, and to each QSE that has its Ancillary Service Supply Responsibility reduced by a reconfiguration SASM, is calculated based on the greatest of the MCPC in the Day-Ahead Market (DAM) or any SASM for the same Operating Hour.  By service, the charge to each QSE for a given Operating Hour is calculated as follows:

(1)
For Reg-Up, if applicable:

RUFQAMT q
=

[image: image1.wmf]m

Max

(MCPCRU m) * RUFQ q
The above variables are defined as follows:

	Variable
	Unit
	Description

	RUFQAMT q
	$
	Reg-Up Failure Quantity Amount per QSE—The charge to QSE q for its total capacity associated with failures and reconfiguration reductions on its Ancillary Service Supply Responsibility for Reg-Up, for the hour.

	MCPCRU m
	$/MW per hour
	Market Clearing Price for Capacity for Reg-Up by market—The MCPC for Reg-Up in the market m, for the hour.

	RUFQ q
	MW
	Reg-Up Failure Quantity per QSE—QSE q total capacity associated with failures and reconfiguration reductions on its Ancillary Service Supply Responsibility for Reg-Up, for the hour.

	m
	none
	The DAM or a SASM for the given Operating Hour.

	q
	none
	A QSE.


(2)
For Reg-Down, if applicable:

RDFQAMT q
=
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Max

(MCPCRD m) * RDFQ q
The above variables are defined as follows:

	Variable
	Unit
	Description

	RDFQAMT q
	$
	Reg-Down Failure Quantity Amount per QSE—The charge to QSE q for its total capacity associated with failures and reconfiguration reductions on its Ancillary Service Supply Responsibility for Reg-Down, for the hour.

	MCPCRD m
	$/MW per hour
	Market Clearing Price for Capacity for Reg-Down by market—The MCPC for Reg-Down in the market m, for the hour.

	RDFQ q
	MW
	Reg-Down Failure Quantity per QSE—QSE q’s total capacity associated with failures and reconfiguration reductions on its Ancillary Service Supply Responsibility for Reg-Down, for the hour.

	m
	none
	The DAM or a SASM for the given Operating Hour.

	q
	none
	A QSE.


(3)
For Responsive Reserve, if applicable:

RRFQAMT q
=
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Max

(MCPCRR m) * RRFQ q
The above variables are defined as follows:

	Variable
	Unit
	Description

	RRFQAMT q
	$
	Responsive Reserve Failure Quantity Amount per QSE—The charge to QSE q for its total capacity associated with failures and reconfiguration reductions on its Ancillary Service Supply Responsibility for Responsive Reserve, for the hour.

	MCPCRR m
	$/MW per hour
	Market Clearing Price for Capacity for Responsive Reserve per market—The MCPC for Responsive Reserve in the market m, for the hour.

	RRFQ q
	MW
	Responsive Reserve Failure Quantity per QSE - QSE q’s total capacity associated with failures and reconfiguration reductions on its Ancillary Service Supply Responsibility for Responsive Reserve, for the hour.

	m
	none
	The DAM or a SASM for the given Operating Hour.

	q
	none
	A QSE.


(4)
For Non-Spin, if applicable:

NSFQAMT q
=
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Max

(MCPCNS m) * NSFQ q
The above variables are defined as follows:

	Variable
	Unit
	Description

	NSFQAMT q
	$
	Non-Spin Failure Quantity Amount per QSE—The charge to QSE q for its total capacity associated with failures and reconfiguration reductions on its Ancillary Service Supply Responsibility for Non-Spin, for the hour.

	MCPCNS m
	$/MW per hour
	Market Clearing Price for Capacity for Non-Spin by market—The MCPC for Non-Spin in the market m, for the hour.

	NSFQ q
	MW
	Non-Spin Failure Quantity per QSE—QSE q’s total capacity associated with failures and reconfiguration reductions on its Ancillary Service Supply Responsibility for Non-Spin, for the hour.

	m
	none
	The DAM or a SASM for the given Operating Hour.

	q
	none
	A QSE.


6.7.3
Adjustments to Cost Allocations for Ancillary Services Procurement

Each QSE, for which ERCOT purchases Ancillary Service capacity in the DAM and SASMs (if any), is charged for the QSE’s share of the net costs incurred for each service.  For each QSE, its share of the DAM costs has been calculated in Section 4.6.4, Settlement of Ancillary Services Procured in the DAM; its share of the net total costs incurred in both DAM and SASMs less its DAM charge is calculated in this section.

(1)
For Reg-Up, if applicable:

(a)
The net total costs for Reg-Up for a given Operating Hour is calculated as follows:

RUCOSTTOT
=
(-1) * (
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S

(RTPCRUAMTTOT m)+ PCRUAMTTOT  + RUFQAMTTOT)

Where: 

Total payment of SASM-procured capacity for Reg-Up by market

RTPCRUAMTTOT m
=
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S

RTPCRUAMT q, m 

Total payment of DAM-procured capacity for Reg-Up

PCRUAMTTOT  
= 
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PCRUAMT q
Total charge of failure on Ancillary Service Supply Responsibility for Reg-Up

RUFQAMTTOT
=
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S

RUFQAMT q

Total payment of SASM procured capacity for Reg-Up by QSE

RTPCRUAMTQSETOT q = 
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S

RTPCRUAMT q, m
The above variables are defined as follows:

	Variable
	Unit
	Description

	RUCOSTTOT
	$
	Reg-Up Cost Total—The net total costs for Reg-Up for the hour.

	RTPCRUAMTTOT m
	$
	Procured Capacity for Reg-Up Amount Total by market—The total payments to all QSEs for the Ancillary Service Offers cleared in the market m for Reg-Up, for the hour.

	RTPCRUAMT q, m
	$
	Procured Capacity for Reg-Up Amount per QSE by market—The payment to QSE q for its Ancillary Service Offers cleared in the market m for Reg-Up, for the hour.

	RUFQAMTTOT
	$
	Reg-Up Failure Quantity Amount Total—The total charges to all QSEs for their capacity associated with failures and reconfiguration reductions on their Ancillary Service Supply Responsibilities for Reg-Up, for the hour.

	RUFQAMT q
	$
	Reg-Up Failure Quantity Amount per QSE—The charge to QSE q for its total capacity associated with failures and reconfiguration reductions on its Ancillary Service Supply Responsibility for Reg-Up, for the hour.

	RTPCRUAMTQSETOT q
	$
	Procured Capacity for Reg-Up Amount Total per QSE—The total payments to a QSE in all SASM markets for the Ancillary Service Offers cleared for Reg-Up Service, for the hour.

	PCRUAMT q
	$
	Procured Capacity for Reg-Up Amount per QSE in DAM—The DAM Reg-Up Service payment for QSE q for the hour.

	PCRUAMTTOT
	$
	Procured Capacity for Reg-Up Amount Total in DAM—The total of the DAM Reg-Up payments for all QSEs for the hour.

	q
	none
	A QSE.

	m
	none
	A SASM for the given Operating Hour.


(b)
Each QSE’s share of the net total costs for Reg-Up for the Operating Hour is calculated as follows:

RUCOST q
=
RUPR * RUQ q
Where:

RUPR
=
RUCOSTTOT / RUQTOT

RUQTOT
=
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RUQ q
RUQ q
=
RUO q – SARUQ q
RUO q
=
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(SARUQ q + 
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(RTPCRU q, m) + PCRU q – RURP q – RUFQ q) * HLRS q + RURP q
SARUQ q
=
DASARUQ q + RTSARUQ q
The above variables are defined as follows:

	Variable
	Unit
	Description

	RUCOST q
	$
	Reg-Up Cost per QSE—QSE q’s share of the net total costs for Reg-Up, for the hour.

	RUPR
	$/MW per hour
	Reg-Up Price—The price for Reg-Up calculated based on the net total costs for Reg-Up, for the hour.

	RUCOSTTOT
	$
	Reg-Up Cost Total—The net total costs for Reg-Up for the hour.  See item (a) above.

	RUQTOT
	MW
	Reg-Up Quantity Total—The sum of every QSE’s portion of its Ancillary Service Obligation that is not self-arranged in either DAM or any SASM, for the hour.

	RUQ q
	MW
	Reg-Up Quantity per QSE—The portion of QSE q’s Ancillary Service Obligation that is not self-arranged in either DAM or any SASM, for the hour.

	RUO q
	MW
	Reg-Up Obligation per QSE—The Ancillary Service Obligation of QSE q, for the hour.

	DASARUQ q
	MW
	Day-Ahead Self-Arranged Reg-Up Quantity per QSE—The self-arranged Reg-Up quantity submitted by QSE q before 1000 in the Day-Ahead.

	RTSARUQ q
	MW
	Self-Arranged Reg-Up Quantity per QSE for all SASMs—The sum of all self-arranged Reg-Up quantities submitted by QSE q for all SASMs.

	RTPCRU q, m
	MW
	Procured Capacity for Reg-Up per QSE by market—The MW portion of QSE q’s Ancillary Service Offers cleared in the market m to provide Reg-Up, for the hour.

	RUFQ q
	MW
	Reg-Up Failure Quantity per QSE—QSE q’s total capacity associated with failures and reconfiguration reductions on its Ancillary Service Supply Responsibility for Reg-Up, for the hour.

	HLRS q
	none
	The Hourly Load Ratio Share calculated for QSE q for the hour.  See Section 6.6.2.3, QSE Load Ratio Share for an Operating Hour.

	RURP q
	MW
	Reg-Up Replacement per QSE—The total Reg-Up capacity that was a portion of the Ancillary Service Supply Responsibility of QSE q but is replaced in a SASM for the hour.

	PCRU q
	MW
	Procured Capacity for Reg-Up per QSE in DAM—The total Reg-Up Service capacity quantity awarded to QSE q in the DAM for all the Resources represented by the QSE for the hour.

	SARUQ q
	MW
	Total Self-Arranged Reg-Up Quantity per QSE for all markets—The sum of all self-arranged Reg-Up quantities submitted by QSE q for DAM and all SASMs.

	q
	none
	A QSE.

	m
	none
	A SASM for the given Operating Hour.


(c)
The adjustment to each QSE’s DAM charge for the Reg-Up for the Operating Hour, due to changes during the Adjustment Period or Real-Time operations, is calculated as follows:

RTRUAMT q
=
RUCOST q – DARUAMT q

The above variables are defined as follows:

	Variable
	Unit
	Description

	RTRUAMT q
	$
	Real-Time Reg-Up Amount per QSE—The adjustment to QSE q’s share of the costs for Reg-Up, for the hour.

	RUCOST q
	$
	Reg-Up Cost per QSE—QSE q’s share of the net total costs for Reg-Up, for the hour.

	DARUAMT q
	$
	Day-Ahead Reg-Up Amount per QSE—QSE q’s share of the DAM cost for Reg-Up, for the hour.

	q
	none
	A QSE.


(2)
For Reg-Down, if applicable:

(a)
The net total costs for Reg-Down for a given Operating Hour is calculated as follows:

RDCOSTTOT
=
(-1) * (
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(RTPCRDAMTTOT m + PCRDAMTTOT  + RDFQAMTTOT)

Where: 

Total payment of SASM-procured capacity for Reg-Down by market

RTPCRDAMTTOT m
=
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RTPCRDAMT q, m 
Total payment of DAM-procured capacity for Reg-Down

PCRDAMTTOT
=
 
[image: image15.wmf]q

S

PCRDAMT q
Total charge of failure on Ancillary Service Supply Responsibility for Reg-Down

RDFQAMTTOT
=
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RDFQAMT q

Total payment of SASM procured capacity for Reg-Down by QSE

RTPCRDAMTQSETOT q = 
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The above variables are defined as follows:

	Variable
	Unit
	Description

	RDCOSTTOT
	$
	Reg-Down Cost Total—The net total costs for Reg-Down for the hour.

	RTPCRDAMTTOT m
	$
	Procured Capacity for Reg-Down Amount Total by market—The total payments to all QSEs for the Ancillary Service Offers cleared in the market m for Reg-Down, for the hour.

	RTPCRDAMT q,  m
	$
	Procured Capacity for Reg-Down Amount per QSE by market—The payment to QSE q for its Ancillary Service Offers cleared in the market m for Reg-Down, for the hour.

	RDFQAMTTOT
	$
	Reg-Down Failure Quantity Amount Total—The total charges to all QSEs for their capacity associated with failures on their Ancillary Service Supply Responsibilities for Reg-Down, for the hour.

	RDFQAMT q
	$
	Reg-Down Failure Quantity Amount per QSE—The charge to QSE q for its total capacity associated with failures and reconfiguration reductions on its Ancillary Service Supply Responsibility for Reg-Down, for the hour.

	RTPCRDAMTQSETOT q
	$
	Procured Capacity for Reg-Down Amount Total per QSE—The total payments to a QSE in all SASM markets for the Ancillary Service Offers cleared for Reg-Down Service, for the hour.

	PCRDAMT q
	$
	Procured Capacity for Regulation Down Amount per QSE for DAM—The DAM Reg-Down Service payment for QSE q for the hour.

	PCRDAMTTOT
	$
	Procured Capacity for Reg-Down Amount Total in DAM—The total of the DAM Reg-Down payments for all QSEs for the hour.

	q
	none
	A QSE.

	m
	none
	A SASM for the given Operating Hour.


(b)
Each QSE’s share of the net total costs for Reg-Down for the Operating Hour is calculated as follows:

RDCOST q
=
RDPR * RDQ q
Where:

RDPR
=
RDCOSTTOT / RDQTOT

RDQTOT
=
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RDQ q
RDQ q
=
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RDO q
=
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(RTPCRD q, m) + PCRD q – RDRP q – RDFQ q) * HLRS q + RDRP q

SARDQ q
=
DASARDQ q + RTSARDQ q
The above variables are defined as follows:

	Variable
	Unit
	Description

	RDCOST q
	$
	Reg-Down Cost per QSE—QSE q’s share of the net total costs for Reg-Down, for the hour.

	RDPR
	$/MW per hour
	Reg-Down Price—The price for Reg-Down calculated based on the net total costs for Reg-Down, for the hour.

	RDCOSTTOT
	$
	Reg-Down Cost Total—The net total costs for Reg-Down for the hour.  See item (a) above.

	RDQTOT
	MW
	Reg-Down Quantity Total—The sum of every QSE’s portion of its Ancillary Service Obligation that is not self-arranged in either DAM or any SASM, for the hour.

	RDQ q
	MW
	Reg-Down Quantity per QSE—The portion of QSE q’s net Ancillary Service Obligation that is not self-arranged in either DAM or any SASM, for the hour.

	RDO q
	MW
	Reg-Down Obligation per QSE—The Ancillary Service Obligation of QSE q, for the hour.

	DASARDQ q
	MW
	Self-Arranged Reg-Down Quantity per QSE for DAM—The self-arranged Reg-Down quantity submitted by QSE q before 1000 in the Day-Ahead.

	RTSARDQ q
	MW
	Self-Arranged Reg-Down Quantity per QSE for all SASMs—The sum of all self-arranged Reg-Down quantities submitted by QSE q for all SASMs.

	RTPCRD q, m
	MW
	Procured Capacity for Reg-Down per QSE by market—The MW portion of QSE q’s Ancillary Service Offers cleared in the market m to provide Reg-Down, for the hour.

	RDFQ q
	MW
	Reg-Down Failure Quantity per QSE—QSE q’s total capacity associated with failures and reconfiguration reductions on its Ancillary Service Supply Responsibility for Reg-Down, for the hour.

	HLRS q
	
	The Hourly Load Ratio Share calculated for QSE q for the hour.  See Section 6.6.2.3.

	RDRP q
	MW
	Reg-Down Replacement per QSE per market—The total Reg-Down capacity that was a portion of the Ancillary Service Supply Responsibility of QSE q but is replaced in a SASM, for the hour.

	PCRD q
	MW
	Procured Capacity for Reg-Down per QSE in DAM—The total Reg-Down Service capacity quantity awarded to QSE q in the DAM for all the Resources represented by the QSE for the hour.

	SARDQ q
	MW
	Total Self-Arranged Reg-Down Quantity per QSE for all markets—The sum of all self-arranged Reg-Down quantities submitted by QSE q for DAM and all SASMs.

	q
	none
	A QSE.

	m
	none
	A SASM for the given Operating Hour.


(c)
The adjustment to each QSE’s DAM charge for the Reg-Down for the Operating Hour, due to changes during the Adjustment Period or Real-Time operations, is calculated as follows:

RTRDAMT q
=
RDCOST q – DARDAMT q
The above variables are defined as follows:

	Variable
	Unit
	Description

	RTRDAMT q
	$
	Real-Time Reg-Down Amount per QSE—The adjustment to QSE q’s share of the costs for Reg-Down, for the hour.

	RDCOST q
	$
	Reg-Down Cost per QSE—QSE q’s share of the net total costs for Reg-Down, for the hour.

	DARDAMT q
	$
	Day-Ahead Reg-Down Amount per QSE—QSE q’s share of the DAM cost for Reg-Down, for the hour.

	q
	none
	A QSE.


(3)
For Responsive Reserve (RRS) service, if applicable:

(a)
The net total costs for Responsive Reserve for a given Operating Hour is calculated as follows:

RRCOSTTOT 
=
(-1) * (
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(RTPCRRAMTTOT m) + PCRRAMTTOT  + RRFQAMTTOT)

Where: 

Total payment of SASM-procured capacity for Responsive Reserve by market

RTPCRRAMTTOT m
=
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PCRRAMTTOT
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The above variables are defined as follows:

	Variable
	Unit
	Description

	RRCOSTTOT
	$
	Responsive Reserve Cost Total—The net total costs for Responsive Reserve for the hour.

	RTPCRRAMTTOT m
	$
	Procured Capacity for Responsive Reserve Amount Total by market—The total payments to all QSEs for the Ancillary Service Offers cleared in the market m for Responsive Reserve, for the hour.

	RTPCRRAMT q, m
	$
	Procured Capacity for Responsive Reserve Amount per QSE by market—The payment to QSE q for its Ancillary Service Offers cleared in the market m for Responsive Reserve, for the hour.

	RRFQAMTTOT
	$
	Responsive Reserve Failure Quantity Amount Total—The total charges to all QSEs for their capacity associated with failures and reconfiguration reductions on their Ancillary Service Supply Responsibilities for Responsive Reserve, for the hour.

	RRFQAMT q
	$
	Responsive Reserve Failure Quantity Amount per QSE—The charge to QSE q for its total capacity associated with failures and reconfiguration reductions on its Ancillary Service Supply Responsibility for Responsive Reserve, for the hour.

	RTPCRRAMTQSETOT q
	$
	Procured Capacity for Responsive Reserve Amount Total per QSE—The total payments to a QSE in all SASM markets for the Ancillary Service Offers cleared for Responsive Reserve, for the hour.

	PCRRAMT q
	$
	Procured Capacity for Responsive Reserve Amount per QSE for DAM—The DAM Responsive Reserve payment for QSE q, for the hour.

	PCRRAMTTOT 
	$
	Procured Capacity for Responsive Reserve Amount Total in DAM—The total of the DAM Responsive Reserve payments for all QSEs, for the hour.

	q
	none
	A QSE.

	m
	none
	A SASM for the given Operating Hour.


(b)
Each QSE’s share of the net total costs for Responsive Reserve for the Operating Hour is calculated as follows:

RRCOST q
=
RRPR * RRQ q
Where:

RRPR
=
RRCOSTTOT / RRQTOT

RRQTOT
=
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(RTPCRR q, m) + PCRR q – RRRP q – RRFQ q) * HLRS q + RRRP q

SARRQ q
=
DASARRQ q + RTSARRQ q
The above variables are defined as follows:

	Variable
	Unit
	Description

	RRCOST q
	$
	Responsive Reserve Cost per QSE—QSE q’s share of the net total costs for Responsive Reserve, for the hour.

	RRPR
	$/MW per hour
	Responsive Reserve Price—The price for Responsive Reserve calculated based on the net total costs for Responsive Reserve, for the hour.

	RRCOSTTOT
	$
	Responsive Reserve Cost Total—The net total costs for Responsive Reserve for the hour.  See item (a) above.

	RRQTOT
	MW
	Responsive Reserve Quantity Total—The sum of every QSE’s portion of its Ancillary Service Obligation that is not self-arranged in either DAM or any SASM, for the hour.

	RRQ q
	MW
	Responsive Reserve Quantity per QSE—The portion of QSE q’s Ancillary Service Obligation that is not self-arranged in either DAM or any SASM, for the hour.

	RRO q
	MW
	Responsive Reserve Obligation per QSE—The Ancillary Service Obligation of QSE q, for the hour.

	DASARRQ q
	MW
	Day-Ahead Self-Arranged Responsive Reserve Quantity per QSE—The self-arranged Responsive Reserve quantity submitted by QSE q before 1000 in the Day-Ahead.

	RTSARRQ q
	MW
	Self-Arranged Responsive Reserve Quantity per QSE for all SASMs—The sum of all self-arranged Responsive Reserve quantities submitted by QSE q for all SASMs.

	RTPCRR q, m
	MW
	Procured Capacity for Responsive Reserve per QSE by market—The MW portion of QSE q’s Ancillary Service Offers cleared in the market m to provide Responsive Reserve, for the hour.

	RRFQ q
	MW
	Responsive Reserve Failure Quantity per QSE—QSE q’s total capacity associated with failures and reconfiguration reductions on its Ancillary Service Supply Responsibility for Responsive Reserve, for the hour.

	HLRS q
	none
	The Hourly Load Ratio Share calculated for QSE q for the hour.  See Section 6.6.2.3.

	RRRP q
	MW
	Responsive Reserve Replacement per QSE per market—The total Responsive Reserve capacity that was a portion of the Ancillary Service Supply Responsibility of QSE q but is replaced in a SASM for the hour.

	PCRR q 
	MW
	Procured Capacity for Responsive Reserve per QSE in DAM—The total Responsive Reserve capacity quantity awarded to QSE q in the DAM for all the Resources represented by the QSE for the hour.

	SARRQ q
	MW
	Total Self-Arranged Responsive Reserve Quantity per QSE for all markets—The sum of all self-arranged Responsive Reserve quantities submitted by QSE q for DAM and all SASMs.

	q
	none
	A QSE.

	m
	none
	A SASM for the given Operating Hour.


(c)
The adjustment to each QSE’s DAM charge for the Responsive Reserve for the Operating Hour, due to changes during the Adjustment Period or Real-Time operations, is calculated as follows:

RTRRAMT q
=
RRCOST q – DARRAMT q
The above variables are defined as follows:

	Variable
	Unit
	Description

	RTRRAMT q
	$
	Real-Time Responsive Reserve Amount per QSE—The adjustment to QSE q’s share of the costs for Responsive Reserve, for the hour.

	RRCOST q
	$
	Responsive Reserve Cost per QSE—QSE q’s share of the net total costs for Responsive Reserve, for the hour.

	DARRAMT q
	$
	Day-Ahead Responsive Reserve Amount per QSE—QSE q’s share of the DAM cost for Responsive Reserve, for the hour.

	q
	none
	A QSE.


(4)
For Non-Spin, if applicable:

(a)
The net total costs for Non-Spin for a given Operating Hour is calculated as follows:

NSCOSTTOT
=
(-1) * (
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Where: 

Total payment of SASM-procured capacity for Non-Spin by market

RTPCNSAMTTOT m
=
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The above variables are defined as follows:

	Variable
	Unit
	Description

	NSCOSTTOT
	$
	Non-Spin Cost Total—The net total costs for Non-Spin for the hour.

	RTPCNSAMTTOT m
	$
	Procured Capacity for Non-Spin Amount Total by market—The total payments to all QSEs for the Ancillary Service Offers cleared in the market m for Non-Spin, for the hour.

	RTPCNSAMT q, m
	$
	Procured Capacity for Non-Spin Amount per QSE by market—The payment to QSE q for its Ancillary Service Offers cleared in the market m for Non-Spin, for the hour.

	NSFQAMTTOT
	$
	Non-Spin Failure Quantity Amount Total—The total charges to all QSEs for their capacity associated with failures and reconfiguration reductions on their Ancillary Service Supply Responsibilities for Non-Spin, for the hour.

	NSFQAMT q
	$
	Non-Spin Failure Quantity Amount per QSE—The charge to QSE q for its total capacity associated with failures and reconfiguration reductions on its Ancillary Service Supply Responsibility for Non-Spin, for the hour.

	RTPCNSAMTQSETOT q
	$
	Procured Capacity for Non-Spin Amount Total per QSE—The total payments to a QSE in all SASM markets for the Ancillary Service Offers cleared for Non-Spin, for the hour.

	PCNSAMT q
	$
	Procured Capacity for Non-Spin Amount per QSE in DAM—The DAM Non-Spin payment for QSE q for the hour.

	PCNSAMTTOT
	$
	Procured Capacity for Non-Spin Amount Total in DAM—The total of the DAM Non-Spin payments for all QSEs for the hour.

	q
	none
	A QSE.

	m
	none
	A SASM for the given Operating Hour.


(b)
Each QSE’s share of the net total costs for Non-Spin for the Operating Hour is calculated as follows:

NSCOST q
=
NSPR * NSQ q
Where:

NSPR
=
NSCOSTTOT / NSQTOT

NSQTOT
=
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The above variables are defined as follows:

	Variable
	Unit
	Description

	NSCOST q
	$
	Non-Spin Cost per QSE—QSE q’s share of the net total costs for Non-Spin, for the hour.

	NSPR
	$/MW per hour
	Non-Spin Price—The price for Non-Spin calculated based on the net total costs for Non-Spin, for the hour.

	NSCOSTTOT
	$
	Non-Spin Cost Total—The net total costs for Non-Spin for the hour.  See item (a) above.

	NSQTOT
	MW
	Non-Spin Quantity Total—The sum of every QSE’s portion of its Ancillary Service Obligation that is not self-arranged in either DAM or any SASM, for the hour.

	NSQ q
	MW
	Non-Spin Quantity per QSE—The portion of QSE q’s Ancillary Service Obligation that is not self-arranged in either DAM or any SASM, for the hour.

	NSO q
	MW
	Non-Spin Obligation per QSE—The Ancillary Service Obligation of QSE q, for the hour.

	DASANSQ q
	MW
	Day-Ahead Self-Arranged Non-Spin Quantity per QSE for DAM—The self-arranged Non-Spin quantity submitted by QSE q before 1000 in the Day-Ahead.

	RTSANSQ q
	MW
	Self-Arranged Non-Spin Quantity per QSE for all SASMs—The sum of all self-arranged Non-Spin quantities submitted by QSE q for all SASMs.

	RTPCNS q, m
	MW
	Procured Capacity for Non-Spin per QSE by market—The MW portion of QSE q’s Ancillary Service Offers cleared in the market m to provide Non-Spin, for the hour.

	NSFQ q
	MW
	Non-Spin Failure Quantity per QSE—QSE q’s total capacity associated with failures and reconfiguration reductions on its Ancillary Service Supply Responsibility for Non-Spin, for the hour.

	HLRS q
	none
	The Hourly Load Ratio Share calculated for QSE q for the hour.  See Section 6.6.2.3.

	NSRP q
	MW
	Non-Spin Replacement per QSE per market—The total Non-Spin capacity that was a portion of the Ancillary Service Supply Responsibility of QSE q but is replaced in a SASM for the hour.

	PCNS q 
	MW
	Procured Capacity for Non-Spin Service per QSE in DAM—The total Non-Spin capacity quantity awarded to QSE q in the DAM for all the Resources represented by the QSE for the hour.

	SANSQ q
	MW
	Total Self-Arranged Non-Spin Supplied Quantity per QSE for all markets—The sum of all self-arranged Non-Spin quantities submitted by QSE q for DAM and all SASMs.

	q
	none
	A QSE.

	m
	none
	A SASM for the given Operating Hour.


(c)
The adjustment to each QSE’s DAM charge for the Non-Spin for the Operating Hour, due to changes during the Adjustment Period or Real-Time operations, is calculated as follows:

RTNSAMT q
=
NSCOST q – DANSAMT q
The above variables are defined as follows:

	Variable
	Unit
	Description

	RTNSAMT q
	$
	Real-Time Non-Spin Amount per QSE—The adjustment to QSE q’s share of the costs for Non-Spin, for the hour.

	NSCOST q
	$
	Non-Spin Cost per QSE—QSE q’s share of the net total costs for Non-Spin, for the hour.

	DANSAMT q
	$
	Day-Ahead Non-Spin Amount per QSE—QSE q’s share of the DAM cost for Non-Spin, for the hour.

	q
	none
	A QSE.








�Please note that revisions have also been proposed to this section by NPRR399.
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