PRS Recommendation Report

	NPRR Number
	018
	NPRR Title
	Separate LaaR and Generator MCPCs for RRS

	Timeline


	Normal
	Recommended Action
	Approval

	Nodal Protocol Section(s) Requiring Revision 
	4.5.1, DAM Clearing Process

4.5.3, Communicating DAM Results

4.6.4.1.3, Responsive Reserve Service Payment

	Proposed Effective Date
	To be determined by the nodal team based on value engineering. 

	Priority and Rank Assigned
	N/A

	Revision Description
	Modify the Nodal Protocols to provide separate Responsive Reserve Service (RRS) Market Clearing Prices for Capacity (MCPCs) for Loads acting as a Resource (LaaRs) (hereafter referred to as Load Resources) and generators when the service is oversubscribed by Load Resources, as per the WMS vote taken on May 17, 2006.

	Overall Market Benefit
	Removes the incentive to submit negative bids and allows the true market price to be set for RRS provided by Load Resources.  Eliminates a potentially large credit problem.

	Overall Market Impact
	Will impact all QSEs. 

	Consumer Impact
	None.

	Credit Impacts:  Has the Credit Workgroup reviewed the PRR?  If so, are there credit impacts? (indicate Yes or No, and if Yes, include a summary of impact)
	Yes. The Credit Working Group (CWG) has reviewed NPRR 018 for credit implications. CWG agrees that separate MCPCs for Load and Resource have positive credit implications.  CWG believes that a single clearing price (for both Load and Resource) for SASM will have minimal credit implications given that the regular market is fully functional and the supplementary market will be utilized on a limited basis.

	Procedural History
	· NPRR018 was posted on 8/11/06.
· On 8/16/06, Occidental Chemical Corporation submitted comments.

· On 8/16/06, ERCOT posted the Impact Analysis (IA).
· On 8/17/06, PRS considered this NPRR.
· On 9/18/06, NRG Texas posted comments.

· On 11/13/06, ERCOT Staff posted comments.

· On 11/16/06, the Credit WG posted comments.

· On 11/16/06, PRS considered this PRR.

· On 12/14/06, PRS considered this PRR.

	PRS Recommendation 
	On 8/17/06, PRS unanimously voted to refer NPRR018 to the Transition Plan Taskforce (TPTF) to review for completeness.  All Market Segments were present for the vote.

On 11/16/06, PRS voted to defer consideration of NPRR018 to allow ERCOT additional time to develop the IA and bring to PRS a detailed explanation of the 6-8 week projected delay and $500K-$1 million cost estimate.  The motion passed unanimously with all Market Segments present for the vote.
On 12/14/06, PRS voted to recommend approval of NPRR018 as revised by the latest consolidated comments with an effective implementation date to be determined by the nodal team based on value engineering.  The motion passed with one opposing vote from the Independent Retail Electric Provider (IREP) Market Segment and three abstentions from the Independent Power Marketer (IPM)(1) and Consumer (2) Market Segments.  All Market Segments were present for the vote.  

	Summary of PRS Discussion
	There was no discussion on 8/17/06.

On 11/16/06, NRG Texas explained that this PRR was developed to address concerns raised by the Credit WG regarding low negative bids submitted by Load Resources.  This NPRR should address these concerns through the creation of two separate bid stacks.  ERCOT Staff reported that the TPTF reviewed the language and ERCOT’s proposed comments for completeness.  TPTF did not, however, endorse the comments with a formal vote.  ERCOT Staff further reported that this NPRR will result in a 6-8 week delay in the Nodal go-live date because it affects the critical path for Nodal market implementation.  PRS participants questioned the length of the delay and the cost estimate, arguing that a similar proposal for the Zonal market carried a $100,000 cost estimate; that this constitutes a small design change; that this change would be for a system that has not yet been developed; and that this NPRR merely adds a data element to a code that has not yet been written.  Some PRS members stated that it was never the intent that this NPRR be included in the initial release.  This was disputed by other participants who expressed disappointment that it would not be part of the initial Nodal market design.  Participants opined that ERCOT should present substantive proof that this NPRR would result in a delay in Nodal market implementation and carry a $500K-$1 million cost.  ERCOT Staff responded that it would review the IA and stated that the issue of NPRRs with significant system and resource impacts needs to be addressed.
Participants also discussed whether the issue of liquidity in this market has been sufficiently addressed, and whether the issue of large Loads exercising market power should be reviewed by the PUC and the Independent Market Monitor (IMM).
On 12/14/06, ERCOT Staff explained why immediate implementation of this NPRR would result in a 6-8 week projected delay and $500K-$1 million cost estimate.  ERCOT Staff explained that the affected components are already on a compromised accelerated schedule and that any change requires that the entire product be subject to regression testing.  ERCOT Staff also commented that all changes need to be taken in the order of Protocol releases to properly analyze the impacts.  This NPRR will not only delay Energy Management Systems (EMS) implementation by 6-8 weeks, but may further delay other components related to EMS as well.

Some participants commented still having reservations regarding substance of this NPRR because it takes away the Load Resource ability to compete in the bid stack and that this PRR may set up a completely illiquid market.  Other participants countered that having LaaRs bid large negative numbers creates a dysfunctional market and that the current proposal should lead to lower prices.  Participants reiterated that market power manipulation by LaaRs should be monitored by the IMM.  PRS noted that the current floor on bidding may not be included in the Nodal Protocols.


	ERCOT/Market Segment Impacts and Benefits


	

	Assumptions
	1
	

	

	
	Impact Area
	Monetary Impact

	Market Cost
	1
	Nodal market systems
	Will require modifications to the design and implementation of various nodal systems, including commercial systems

	

	
	Impact Area
	Monetary Impact

	Market Benefit
	1
	All QSEs - Credit
	Removes the incentive to submit negative bids and allows the true market price to be set for RRS provided by Load Resources.  Removes a potentially large credit problem.

	

	Additional Qualitative Information


	1
	

	

	Other
	1
	

	


	Original Sponsor

	Name
	Adrian Pieniazek 

Randy Jones

	Company
	NRG Texas 

Calpine Corporation

	Market Segment
	Independent Generators


	Comments Received

	Comment Author
	Comment Description

	Occidental Chemical Corporation 081606
	Suggested corrections to Sections 4.5.1, 4.5.3, and 4.6.4.1.3 for use of the term “LaaR” to ensure consistency with Nodal Protocols. 

	NRG Texas 91806
	Offered revisions related to RRS, MCPC and SASM.

	ERCOT Staff 111306
	Offered corrections and clarifications to equations.

	Credit WG 111606
	Commented on its review of credit implications.


	Proposed Nodal Protocol Language Revision


4.5.1
DAM Clearing Process

(1)
At 1000 in the Day-Ahead, ERCOT shall start the DAM clearing process. 

(2)
Prior to execution of the DAM, ERCOT shall complete a Day-Ahead Simultaneous Feasibility Test.  This test uses the Day-Ahead Updated Network Model topology and evaluates all CRRs for feasibility to determine hourly oversold quantities.

(3)
The purpose of the DAM is to economically and simultaneously clear offers and bids described in Section 4.4, Inputs into DAM and Other Trades.

(4)
The DAM uses a multi-hour mixed integer programming algorithm to maximize bid-based revenues minus the offer-based costs over the Operating Day, subject to security and other constraints, and ERCOT Ancillary Service procurement requirements.  

(a) The bid-based revenues include revenues from DAM Energy Bids and PTP Obligation Bids. 

(b)
The offer-based costs include costs from the Startup Offer, Minimum Energy Offer, and Energy Offer Curve of any Resource that submitted a Three-Part Supply Offer, DAM Energy-Only Offers, CRR Offers, and Ancillary Service Offers.  

(c)
Security constraints specified to prevent DAM solutions that would overload the elements of the ERCOT Transmission Grid include the following: 

(i)
Transmission constraints – Transfer limits on energy flows through the ERCOT Transmission Grid, e.g., thermal or stability limits. These limits must be satisfied by the intact network and for certain specified contingencies. 

These constraints may represent:

(A)
Thermal constraints – protect transmission facilities against thermal overload.

(B)
Generic constraints – protect the ERCOT Transmission Grid against transient instability, dynamic stability or voltage collapse.

(C)
Power flow constraints – the energy balance at required Electrical Buses in the ERCOT Transmission Grid must be maintained.  

(ii)
Resource constraints – the physical and security limits on Resources that submit Three-Part Supply Offers:

(A)
Resource output constraints – the LSL and HSL of each Resource, and 

(B)
Resource operational constraints – includes minimum run time, minimum down time, and configuration constraints.

(iii)
Other constraints – 

(A)
Linked offers –the DAM may not select any one part of that Resource capacity to provide more than one Ancillary Service or to provide both energy and an Ancillary Service in the same Operating Hour. The DAM may, however, select part of that Resource capacity to provide one Ancillary Service and another part of that capacity to provide a different Ancillary Service or energy in the same Operating Hour.

 (B)
The sum of the awarded Ancillary Service capacities for each Resource must be within the Resource limits specified in COP and Section 3.18, Resource Limits in Providing Ancillary Service, and the Resource parameters as described in Section 3.7, Resource Parameters.

(C)
Block Ancillary Service Offers for a Load Resource– blocks will not be cleared unless the entire quantity block can be awarded.

(D)
Block CRR Offers and PTP Obligation Bids- blocks will not be cleared unless the entire time block can be awarded.

(d)
Ancillary Service needs for each Ancillary Service include the needs specified in the Ancillary Service Plan that are not part of the Self-Arranged Ancillary Service Quantity and that must be met from available DAM Ancillary Service Offers while co-optimizing with DAM Energy Offers. ERCOT may not buy more of one Ancillary Service in place of the quantity of a different service. See Section 4.5.2, Ancillary Service Insufficiency, for what happens if insufficient Ancillary Service Offers are received in the DAM. 

(5)
ERCOT shall determine the appropriate Load distributions to allocate offers, bids, and source and sink of CRRs at a Load Zone across the Electrical Buses that are modeled with Load in that Load Zone. The default distribution is the State Estimator hourly distribution for the seven days before the Operating Day.  If ERCOT decides, in its sole discretion, to change this distribution for reasons such as anticipated weather events or holidays, ERCOT shall select a State Estimator distribution from a proxy day reasonably reflecting the anticipated distribution in the Operating Day.  ERCOT may also modify this distribution to account for predicted differences in network topology between the proxy day and Operating Day.  ERCOT shall develop a methodology, subject to TAC approval to describe the modification of the proxy day bus-load distribution for this purpose,
(6)
ERCOT shall allocate offers, bids, and source and sink of CRRs at a Hub using the distribution factors specified in the definition of that Hub in Section 3.5.2, Hub Definitions. 

(7)
A Resource that has a Three-Part Supply Offer cleared in the DAM may be eligible for make whole payment of the Startup Offer and Minimum Energy Offer submitted by the QSE representing the Resource under Section 4.6, DAM Settlement. 

(8)
The directional network element flows for PTP Options declared for settlement in Real-Time must be properly accounted for in determining available transmission network capacity in the DAM.  In the event the available transmission capability in the DAM cannot accommodate all PTP Options declared for settlement in Real-Time, any PTP Option declared for settlement in Real-Time that impacts overloaded directional network elements must be appropriately derated for DAM modeling purposes only, in proportion to that impact.  The derated MW of PTP Options declared for settlement in Real-Time will be settled in the DAM if their Minimum Reservation Prices are less than or equal to the DAM prices for corresponding PTP Options. Otherwise, the derated MW will be settled in Real-Time.
(9)
The DAM settlement is based on hourly MW awards and on Day-Ahead hourly Settlement Point Prices.  All PTP Options settled in the DAM are settled based on the Day-Ahead Settlement Point Prices. 
(10)
The Day-Ahead Market Clearing Price for Capacity (MCPC) for each hour for each Ancillary Service is the Shadow Price for that Ancillary Service for the hour as determined by the DAM algorithm.  

(11)
If the Day-Ahead MCPC cannot be calculated by ERCOT, the Day-Ahead MCPC for the particular Ancillary Service is equal to the Day-Ahead MCPC for that Ancillary Service in the same Settlement Interval of the preceding Operating Day.
(12)
The MCPC for Load Resources on high-set under-frequency relay providing Responsive Reserve Service shall be equal to that of all other Resources (including Generation Resources, DC-Tie Resources, and Controllable Load Resources) providing Responsive Reserve Service if the quantity of Load Resources on high-set under-frequency relay procured, in MW, is less than the maximum quantity of Load Resources on high-set under-frequency relay providing Responsive Reserve Service allowed by ERCOT.

(13)
The MCPC for Load Resources on high-set under-frequency relay providing Responsive Reserve Service shall be equal to the price of the last Load Resource on high-set under-frequency relay cleared in the Responsive Reserve Service market if the quantity of Load Resources on high-set under-frequency relay procured, in MW, is equal to the maximum quantity of Load Resources on high-set under-frequency relay providing Responsive Reserve Service allowed by ERCOT.
4.5.3
Communicating DAM Results

(1)
As soon as practicable, but no later than 1330 in the Day-Ahead, ERCOT shall notify the parties to each cleared DAM transaction (e.g., the buyer and the seller) of the results of the DAM as follows: 

(a)
Awarded Ancillary Service Offers, specifying Resource, MW, Ancillary Service Type, and price, for each hour of the awarded offer;

(b)
Awarded energy offers from Three-Part Supply Offers and from DAM Energy-Only Offers, specifying Resource (except for DAM Energy-Only Offers), MWh, Settlement Point, and Settlement Point Price, for each hour of the awarded offer;

(c)
Awarded DAM Energy Bids, specifying MWh, Settlement Point, and Settlement Point Price for each hour of the awarded bid; 

(d)
Awarded CRR Offers (PTP Options and PTP Options with Refund), specifying CRR identifier(s), number of CRRs in MW, source and sink Settlement Points, and price, for each Settlement Interval of the awarded offer; and

(e)
Awarded PTP Obligation Bids, number of PTP Obligations in MW, source and sink Settlement Points, and price for each Settlement Interval of the awarded bid.

(2)
As soon as practicable, but no later than 1330, ERCOT shall post on the MIS Public Area the hourly:

(a)
Day-Ahead MCPC for each type of Ancillary Service for each hour of the Operating Day, including both MCPCs for Responsive Reserve Service when a separate price is cleared for Load Resources on high-set under-frequency relays and all other Responsive Reserve Service Resources (including Generation Resources, DC-Tie Resources, and Controllable Load Resources);
(b)
Day-Ahead Settlement Point Prices for each Settlement Point for each hour of the Operating Day; 

(c)
Day-Ahead hourly LMPs for each Electrical Bus for each hour of the Operating Day;

(d)
Shadow Prices for every binding constraint for each hour of the Operating Day; 

(e)
Quantity of total Ancillary Service Offers received in the DAM, in MW by Ancillary Service type for each hour of the Operating Day;

(f)
Total quantity of energy (in MWh) bought in DAM at each Settlement Point for each hour of the Operating Day; 

(g) 
Total quantity of energy (in MWh) sold in the DAM at each Settlement Point for each hour of the Operating Day; and
(h)
Aggregated Ancillary Service Offer Curve of all Ancillary Service Offers for each type of Ancillary Service for each hour of the Operating Day.

(3)
ERCOT shall monitor Day-Ahead MCPCs and Day-Ahead hourly LMPs for errors and shall “flag” for further review questionable prices before posting and make notations in the posting if there are conditions that cause the price to be questionable.

(4)
All DAM LMPs, MCPCs, and Settlement Point Prices are final at 1000 of the next Business Day after the Operating Day.  After DAM LMPs, MCPCs, and Settlement Point Prices are final, they cannot be changed unless the Board finds that the DAM LMPs, MCPCs, or Settlement Point Prices are significantly affected by a software or data error.

4.6.4.1.3
Responsive Reserve Service Payment

ERCOT shall pay each QSE whose Ancillary Service Offers to provide Responsive Reserve to ERCOT were cleared in the DAM, for each hour as follows:

PCRRAMT q, DAM
=
(-1) * (MCPCRRLUFR DAM * PCRRLUFR q, DAM  + MCPCRRGENDAM * PCRRGEN q,DAM)
Where:

PCRRLUFR q, DAM
=
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PCRRRLUFR r, q, DAM
PCRRGENq, DAM
=
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PCRRRGEN r, q, DAM
The above variables are defined as follows:

	Variable
	Unit
	Definition

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

	PCRRLUFR q, DAM 
	MW
	Procured Capacity for Responsive Reserve per Load Resource on high-set under-frequency relay per QSE in DAM—The total Responsive Reserve Service capacity quantity awarded to QSE q in the DAM for the hour.

	PCRRGENq, DAM 
	MW
	Procured Capacity for Responsive Reserve from Resources excluding Load Resources on high-set under-frequency relay e per QSE in DAM—The total Responsive Reserve Service capacity quantity awarded to QSE q in the DAM for the hour.

	PCRRRLUFR r, q, DAM
	MW
	Procured Capacity for Responsive Reserve from Resource per Load Resource on high-set under-frequency relay per QSE in DAM—The Responsive Reserve capacity quantity awarded to QSE q in the DAM for Resource r for the hour.

	PCRRRGENr, q, DAM
	MW
	Procured Capacity for Responsive Reserve from Resources excluding Load Resources on high-set under-frequency relay per Resource per QSE in DAM—The Responsive Reserve capacity quantity awarded to QSE q in the DAM for Resource r for the hour.

	MCPCRRLUFR DAM
	$/MW per hour
	Market Clearing Price of Capacity for Load Resource on high-set under-frequency relay  providing Responsive Reserve in DAM—The DAM Market Clearing Price of Capacity for Responsive Reserve for the hour.

	MCPCRRGENDAM
	$/MW per hour
	Market Clearing Price of Capacity for Resources excluding Load Resources on high-set under-frequency relay providing Responsive Reserve in DAM—The DAM Market Clearing Price of Capacity for Responsive Reserve for the hour.

	r
	none
	A Resource.

	q
	none
	A QSE.


6.4.8.2
Supplemental Ancillary Services Market

(1)
During the Adjustment Period, ERCOT may procure additional Reg-Up, Reg-Down, Responsive Reserve, and Non-Spinning 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 Supplemental Ancillary Services Market (SASM).

(2)
The SASM process for acquiring more Ancillary Service capacity must use the following timeline with time “X” being the time that ERCOT sends notice 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 LSE and aggregated to the QSE level. 

	Time = X plus 30 minutes
	May submit additional quantity of Self-Arranged Ancillary Services limited to the additional Ancillary Services Obligation of the QSE.

QSEs may resubmit Ancillary Service Offers under Section 6.4.8.2.1, Resubmitting Offers for Ancillary Service in the Adjustment Period.
	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 and updated Ancillary Service Schedule.
	Validate COPs and Ancillary Service Schedules.




(3)
Each QSE that is awarded capacity in a SASM is paid the SASM MCPC for the quantity it is awarded.  A SASM shall have only one MCPC for Responsive Reserve Service for all Resource types (Generation Resources, Load Resources on high-set under-frequency relays, DC-Tie Resources, and Controllable Load Resources).
(4)
ERCOT shall allocate additional Ancillary Service Obligations to QSEs using the same percentages as the original Day-Ahead allocation of Ancillary Service Obligations.
6.7.1
Payments for Ancillary Service Capacity Sold in a Supplemental Ancillary Service Market

If a SASM is executed for one or more Operating Hours for any reason, ERCOT shall pay QSEs for their Ancillary Service Offers cleared in the SASM, based on the MCPC for that SASM and that service.  By service and by SASM, the payment to each QSE for a given Operating Hour is calculated as follows:

(1)
For Reg-Up, if applicable:

PCRUAMT q, m
=
(-1) * MCPCRU m * PCRU q, m

Where:

PCRU q, m
=
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PCRUR r, q, m
The above variables are defined as follows:

	Variable
	Unit
	Description

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

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

	PCRUR r, q, m
	MW
	Procured Capacity for Reg-Up from Resource per Resource per QSE by market—The Reg-Up capacity quantity awarded to QSE q in the market m for Resource r for the hour.

	m
	none
	A SASM.


(2)
For Reg-Down, if applicable:

PCRDAMT q, m
=
(-1) * MCPCRD q, m * PCRD q, m
Where:

PCRD q, m
=
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PCRDR r, q, m
The above variables are defined as follows:

	Variable
	Unit
	Description

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

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

	PCRDR r, q, m
	MW
	Procured Capacity for Reg-Down from Resource per Resource per QSE by market—The Reg-Down capacity quantity awarded to QSE q in the market m for Resource r for the hour

	m
	none
	A SASM.


(3)
For Responsive Reserve, if applicable:

PCRRAMT q, m
=
(-1) * MCPCRR m * PCRRRT q, m
Where:

PCRRRT q, m
=
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PCRRR r, q, m
The above variables are defined as follows:

	Variable
	Unit
	Description

	PCRRAMT q, m
	$
	Procured Capacity for Responsive Reserve Amount by QSE by market—The payment to QSE q for the Ancillary Service Offer cleared in the market m to provide Responsive Reserve, for the hour.

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

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

	PCRRR r, q, m
	MW
	Procured Capacity for Responsive Reserve from Resource per Resource per QSE by market—The Responsive Reserve capacity quantity awarded to QSE q in the market m for Resource r for the hour.

	M
	none
	A SASM.


(4)
For Non-Spin, if applicable:

PCNSAMT q, m
=
(-1) * MCPCNS m * PCNS q, m
Where:

PCNS q, m
=
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PCNSR r, q, m
The above variables are defined as follows:

	Variable
	Unit
	Description

	PCNSAMT q, m
	$
	Procured Capacity for Non-Spin Amount by QSE by market—The payment to QSE q for Ancillary Service Offer cleared in the market m to provide 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 from the market m, for the hour.

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

	PCNSR r, q, m
	MW
	Procured Capacity for Non-Spin from Resource per Resource per QSE by market—The Non-Spin capacity quantity awarded to QSE q in the market m for Resource r for the hour.

	m
	none
	A SASM.


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, is calculated based on the greatest of the MCPC in the 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
=
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(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 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 on its Ancillary Service Supply Responsibility for Reg-Up, for the hour.

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


(2)
For Reg-Down, if applicable:

RDFQAMT q
=
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(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 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 on its Ancillary Service Supply Responsibility for Reg-Down, for the hour.

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


(3)
For Responsive Reserve, if applicable:

RRFQAMT q
=
Max [
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(MCPCRR m), MCPCRRLUFR, MCPCRRGEN)] * 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 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 on its Ancillary Service Supply Responsibility for Responsive Reserve, for the hour.

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


(4)
For Non-Spin, if applicable:

NSFQAMT q
=
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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 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 on its Ancillary Service Supply Responsibility for Non-Spin, for the hour.

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


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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PCRUAMTTOT m + RUFQAMTTOT)

Where: 

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

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

RUFQAMTTOT
=
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RUFQAMT q
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.

	PCRUAMTTOT 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.

	PCRUAMT 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 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 on its Ancillary Service Supply Responsibility for Reg-Up, for the hour.

	q
	none
	A QSE.

	m
	none
	The DAM or 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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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 net Ancillary Service Obligation that is not self-supplied with its Resource capacity in either DAM or any SASM, for the hour.

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

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

	RUSQ q, m
	MW
	Reg-Up Supplied Quantity per QSE per market—The capacity for Reg-Up to be supplied with Resources represented by QSE q to meet its Ancillary Service Obligation and/or its Ancillary Service Trades, for the market m, for the hour.

	PCRU 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 on its Ancillary Service Supply Responsibility for Reg-Up, for the hour.

	HLRS q
	
	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.

	RUCS q
	MW
	Reg-Up Capacity Sale per QSE—The total Reg-Up capacity shown in Ancillary Service Trades with QSE q as a seller, for the hour.

	RUCP q
	MW
	Reg-Up Capacity Purchase per QSE—The total Reg-Up capacity shown in Ancillary Service Trades with QSE q as a buyer, for the hour.

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

	q
	none
	A QSE.

	m
	none
	The DAM or 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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Where: 

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

PCRDAMTTOT m
=
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Total charge of failure on Ancillary Service Supply Responsibility for Reg-Down

RDFQAMTTOT
=
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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.

	PCRDAMTTOT 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.

	PCRDAMT 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 on its Ancillary Service Supply Responsibility for Reg-Down, for the hour.

	q
	none
	A QSE.

	m
	none
	The DAM or 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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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 net Ancillary Service Obligation that is not self-supplied with its Resource capacity 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-supplied with its Resources capacity in either DAM or any SASM, for the hour.

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

	RDSQ q, m
	MW
	Reg-Down Supplied Quantity per QSE per market—The capacity for Reg-Down to be supplied with Resources represented by QSE q to meet its Ancillary Service Obligation and/or its Ancillary Service Trades, for the market m, for the hour.

	PCRD 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 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, QSE Load Ratio Share for an Operating Hour.

	RDCS q
	MW
	Reg-Down Capacity Sale per QSE—The total Reg-Down capacity shown in Ancillary Service Trades with QSE q as a seller, for the hour.

	RDCP q
	MW
	Reg-Down Capacity Purchase per QSE—The total Reg-Down capacity shown in Ancillary Service Trades with QSE q as a buyer, for the hour.

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

	q
	none
	A QSE.

	m
	none
	The DAM or 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, 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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Where: 

Total payment of DAM or SASM procured capacity for Responsive Reserve by market
PCRRAMTTOT m
=
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RRFQAMTTOT
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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.

	PCRRAMTTOT 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.

	PCRRAMT 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 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 on its Ancillary Service Supply Responsibility for Responsive Reserve, for the hour.

	q
	none
	A QSE.

	m
	none
	The DAM or 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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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 net Ancillary Service Obligation that is not self-supplied with its Resource capacity in either DAM or any SASM, for the hour.

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

	RRONET q
	MW
	Responsive Reserve Obligation Net per QSE—The net Ancillary Service oObligation of QSE q, for the hour.

	RRSQ q, m
	MW
	Responsive Reserve Supplied Quantity per QSE per market—The capacity for Responsive Reserve to be supplied with Resources represented by QSE q to meet its Ancillary Service Obligation and/or its Ancillary Service Trades, for the market m, for the hour.

	PCRRRT 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.

	PCRRLUFR q 
	MW
	Procured Capacity for Responsive Reserve per Load Resource on high-set under-frequency relay per Resource per QSE in DAM—The total Responsive Reserve Service capacity quantity awarded to QSE q in the DAM for the hour.

	PCRRGENq 
	MW
	Procured Capacity for Responsive Reserve from Resources excluding Load Resources on high-set under-frequency relay per Resource per QSE in DAM—The total Responsive Reserve Service capacity quantity awarded to QSE q in the DAM for the hour.

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

	HLRS q
	
	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.

	RRCS q
	MW
	Responsive Reserve Capacity Sale per QSE—The total Responsive Reserve capacity shown in Ancillary Service Trades with QSE q as a seller, for the hour.

	RRCP q
	MW
	Responsive Reserve Capacity Purchase per QSE—The total Responsive Reserve capacity shown in Ancillary Service Trades with QSE q as a buyer, for the hour.

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

	q
	none
	A QSE.

	m
	none
	The DAM or 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 DAM or SASM procured capacity for Non-Spin by market

PCNSAMTTOT m
=

[image: image43.wmf]q

S

PCNSAMT q, m
Total charge of failure on Ancillary Service Supply Responsibility for Non-Spin

NSFQAMTTOT
=

[image: image44.wmf]q

S

NSFQAMT q
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.

	PCNSAMTTOT 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.

	PCNSAMT 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 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 on its Ancillary Service Supply Responsibility for Non-Spin, for the hour.

	q
	none
	A QSE.

	m
	none
	The DAM or 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 net Ancillary Service Obligation that is not self-supplied with its Resource capacity in either DAM or any SASM, for the hour.

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

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

	NSSQ q, m
	MW
	Non-Spin Supplied Quantity per QSE per market—The capacity for Non-Spin to be supplied with Resources represented by QSE q to meet its Ancillary Service Obligation and/or its Ancillary Service Trades, for the market m, for the hour.

	PCNS 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 on its Ancillary Service Supply Responsibility for Non-Spin, for the hour.

	HLRS q
	
	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.

	NSCS q
	MW
	Non-Spin Capacity Sale per QSE—The total Non-Spin capacity shown in Ancillary Service Trades with QSE q as a seller, for the hour.

	NSCP q
	MW
	Non-Spin Capacity Purchase per QSE—The total Non-Spin capacity shown in Ancillary Service Trades with QSE q as a buyer, for the hour.

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

	q
	none
	A QSE.

	m
	none
	The DAM or 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.
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