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	Comments


At its October 29, 2014 meeting, WMS unanimously voted to endorse Nodal Protocol Revision Request (NPRR) 645 as amended by the 10/24/14 ERCOT Comments.  All Market Segments were present for the vote.
Please note that the baseline Protocol language in the following Sections has been updated to reflect the incorporation of the following Nodal Protocol Revision Requests (NPRRs) into the Protocols:

· NPRR626, Reliability Deployment Price Adder (formerly “ORDC Price Reversal Mitigation Enhancements”) (incorporated 9/1/14)
· Section 6.7.4
· NPRR630, As-Built Clarifications to Settlements of ORDC (incorporated 9/1/14)
· Section 6.7.4

Please also note that the following NPRRs also propose revisions to the following Sections:

· NPRR595, RRS Load Resource Treatment In ORDC
· Section 6.7.4

	Revised Cover Page Language

	Requested Resolution 
	Normal 

	Nodal Protocol Sections Requiring Revision 
	6.6.5.1.1.2, Base Point Deviation Charge for Under Generation
6.7.4, Real-Time Ancillary Service Imbalance Payment or Charge

	Other Binding Documents Requiring Revision or Related Revision Requests
	None.

	Revision Description
	This Nodal Protocol Revision Request (NPRR) modifies NPRR568, Real-Time Reserve Price Adder Based on Operating Reserve Demand Curve, Phase 1 inputs to the calculation of Real-Time On-Line Capacity by including On-Line Non-Spinning Reserve (Non-Spin) in start-up mode, eliminating adder payments duringunder generation intervals for the amount of MW under-generated, and capping Real-Time Metered Generation (RTMG) at the High Sustained Limit (HSL) to prevent negative On-Line capacity for Wind-powered Generation Resources (WGRs).  Additionally, resource-level bill determinants for adjusted HSL (Real-Time Adjusted On-Line High Sustained Limit for the Resource (RTOLHSLRA)) and RTMG (Real-Time Adjusted Metered Generation per QSE per Settlement Point per Resource (RTMGA)) will be provided for transparency.

Additionally, new Resource-level bill determinants have been added to the Phase 2 grey box language to better represent the manner of implementation.


	Revised Proposed Protocol Language


6.6.5.1.1.2
Base Point Deviation Charge for Under Generation

(1)
ERCOT shall charge a QSE for a Generation Resource for under generation if the metered generation is below the lesser of:

(a)
95% of the average of the Base Points in the Settlement Interval adjusted for any Ancillary Service deployments; or

(b)
The average of the Base Points in the Settlement Interval adjusted for any Ancillary Service deployments minus five MW.


(2)
The under-generation charge to each QSE for each Generation Resource at each Resource Node Settlement Point for a given 15-minute Settlement Interval is calculated as follows:

BPDAMT q, r, p, i
=
-1 * Min (PR2, RTSPPp,i) * Min (1, KP) * UGEN q, r, p, i  
Where:

UGEN q, r, p, i  =  Max [0, [Min ((1 - K2) * ¼* AABP q, r, p, i ),   

                                              ¼ * (AABP q, r, p, i  - Q2) - TWTGq, r, p, i]]
TWTG q, r, p, i
=
(
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 (AVGTG5M q, r, p, i, y) / 3) * ¼


The above variables are defined as follows:

	Variable
	Unit
	Definition

	BPDAMT q, r, p, i
	$
	Base Point Deviation Charge per QSE per Settlement Point per Resource—The charge to QSE q for Generation Resource r at Resource Node p, for its deviation from Base Point, for the 15-minute Settlement Interval i.  A Base Point Deviation Charge is charged to the Combined Cycle Train for all Combined Cycle Generation Resources.

	
	
	

	RTSPP p, i
	$/MWh
	Real-Time Settlement Point Price per Settlement Point—The Real-Time Settlement Point Price at Settlement Point p, for the 15-minute Settlement Interval i.

	TWTG q, r, p, i
	MWh
	Time-Weighted Telemetered Generation per QSE per Settlement Point per Resource—The telemetered generation of Generation Resource r represented by QSE q at Resource Node p, for the 15-minute Settlement Interval i.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	AABP q, r, p, i
	MW
	Adjusted Aggregated Base Point—The aggregated Base Point adjusted for Ancillary Service deployments of Generation Resource or Controllable Load Resource r represented by QSE q at Settlement Point p, for the 15-minute Settlement Interval i.  Where for a Combined Cycle Train, AABP is calculated for the Combined Cycle Train considering all SCED Dispatch Instructions to any Combined Cycle Generation Resources within the Combined Cycle Train.

	AVGTG5M  q, r, p, i, y
	MW
	Average Telemetered Generation for the 5 Minutes —The average telemetered generation of Generation Resource r represented by QSE q at Resource Node p, for the five-minute clock interval y, within the 15-minute Settlement Interval i.

	UGEN q, r, p, i
	MWh
	Under Generation Volumes per QSE per Settlement Point per Resource—The amount  under-generated by the Generation Resource r represented by QSE q at Resource Node p for the 15-minute Settlement Interval i.

	KP
	None
	The coefficient applied to the Settlement Point Price for under-generation charge, 1.0.

	PR2
	$/MWh
	The price to use for the Base Point Deviation Charge for under-generation calculation when RTSPP is greater than -$20/MWh, -$20/MWh.  

	K2
	None
	The percentage tolerance for under-generation, 5%. 

	Q2
	MW
	The MW tolerance for under-generation, five MW.

	q
	none
	A QSE.

	p
	none
	A Settlement Point.

	r
	none
	A non-exempt, non-IRR.

	y
	none
	A five-minute clock interval in the Settlement Interval. 

	i
	none
	A 15-minute Settlement Interval.


6.7.4
Real-Time Ancillary Service Imbalance Payment or Charge

(1)
Based on the Real-Time On-Line Reserve Price Adders and a Real-Time Off-Line Reserve Price Adders, ERCOT shall calculate Ancillary Service imbalance Settlement, which will make Resources indifferent to the utilization of their capacity for energy or Ancillary Service reserves, as set forth in this Section. 

	[NPRR626:  Replace paragraph (1) above upon system implementation:]

(1)
Based on the Real-Time On-Line Reliability Deployment Price Adders, Real-Time On-Line Reserve Price Adders and a Real-Time Off-Line Reserve Price Adders, ERCOT shall calculate Ancillary Service imbalance Settlement, which will make Resources indifferent to the utilization of their capacity for energy or Ancillary Service reserves, as set forth in this Section.


(2)
The payment or charge to each QSE for Ancillary Service imbalance is calculated based on the price calculation set forth in paragraph (11) of Section 6.5.7.3, Security Constrained Economic Dispatch, and applied to the following amounts for each QSE:

(a)
The amount of Real-Time Metered Generation from all Generation Resources, represented by the QSE for the 15-minute Settlement Interval;

(b)
The amount of On-Line capacity based on the telemetered High Sustained Limit (HSL) for all On-Line Generation Resources, the Ancillary Service Schedule for RRS from Load Resources controlled by high-set under-frequency relay, and the capacity from Controllable Load Resources available to Security-Constrained Economic Dispatch (SCED);

	[NPRR568:  Replace item (2)(b) above with the following upon Phase 2 system implementation:]

(b)
The amount of On-Line capacity based on the telemetered High Sustained Limit (HSL) for all On-Line Generation Resources, the Ancillary Service Schedule for RRS from Load Resources controlled by high-set under-frequency relay, and the capacity from Controllable Load Resources available to Security-Constrained Economic Dispatch (SCED), and the amount of OFF10 capacity telemetered for all Resources;


	[NPRR568:  Insert item (3)(c) below upon Phase 2 system implementation and renumber accordingly:]

(c)
The amount of Off-Line capacity based on the OFF30 capacity telemetered for all Resources and the telemetered Ancillary Service Schedule for Non-Spin available from Controllable Load Resources;


(c)
The amount of Ancillary Service Resource Responsibility for Reg-Up, RRS and Non-Spin for all Generation and Load Resources represented by the QSE for the 15-minute Settlement Interval. 

(3)
Resources meeting one or more of the following conditions will be excluded from the amounts calculated pursuant to paragraphs (2)(a) and (b) above:

(a)
Intermittent Renewable Resources (IRRs) excluding Wind-powered Generation Resources (WGRs);

(b)
Nuclear Resources;

(c)
Resources with a telemetered ONTEST, STARTUP, or SHUTDOWN Resource Status excluding Resources telemetering both STARTUP Resource Status and greater than zero Non-Spin Ancillary Service Responsibility; or
(d)
Resources with a telemetered net real power (in MW) less than 95% of their telemetered Low Sustained Limit (LSL) excluding Resources telemetering both STARTUP Resource Status and greater than zero Non-Spin Ancillary Service Responsibility.
(4)
Reliability Must-Run (RMR) Units and Reliability Unit Commitment (RUC) Resources On-Line during the hour due to an ERCOT instruction, except RUC Resources that were issued a RUC Dispatch Instruction to provide Ancillary Services pursuant to paragraph (10) of Section 5.5.2, Reliability Unit Commitment (RUC) Process, and that the QSE subsequently self-committed pursuant to paragraph (11) of Section 5.5.2, will be excluded from the amounts calculated for the 15-minute Settlement Interval pursuant to paragraphs (2)(a), (b) and (c) above.

(5)
The Real-Time Off-Line Reserve Capacity for the QSE (RTOFFCAP) shall be administratively set to zero when the SCED snapshot of the Physical Responsive Capability (PRC) is less than or equal to the PRC MW at which Energy Emergency Alert (EEA) Level 1 is initiated.
(6)
Resources that have a Under Generation volume (UGEN) greater than zero, and are not-exempt from a Base Point Deviation Charge, as set forth in Section 6.6.5 Base Point Deviation Charge, or are not already excluded in paragraphs (3) or (4) above, for the 15-minute Settlement Interval will have the UGEN amounts removed from the amounts calculated pursuant to paragraphs (2)(a) and (b) above:
(7)
The payment or charge to each QSE for the Ancillary Service Imbalance for a given 15 minute Settlement Interval is calculated as follows:

RTASIAMT q
=

(-1) * (RTASOLIMB q * RTRSVPOR) + (RTASOFFIMB q * RTRSVPOFF) 

	[NPRR626:  Insert the following equation RTRDASIAMT q below upon system implementation, prior to the implementation of NPRR568 Phase 2:]

RTRDASIAMT q=

(-1) * (RTASOLIMB q * RTRDP)


	[NPRR626:  Insert the following equation RTRDASIAMT q  below upon system implementation, concurrent with or after the implementation of NPRR568 Phase 2:]

RTRDASIAMT q=

(-1) * ((RTASOLIMB q - RTOFF10 q )* RTRDP)


Where:

RTASOLIMB q=

RTOLCAP q – [((SYS_GEN_DISCFACTOR * RTASRESP q ) * ¼) – RTASOFF q – RTRUCNBBRESP q – RTCLRNSRESP q – RTRMRRESP q]

Where:


RTASOFF q =


SYS_GEN_DISCFACTOR * 
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RTASOFFR q, r, p


RTRUCNBBRESP q  =
SYS_GEN_DISCFACTOR * 
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 RTRUCASA q, r *  ¼


RTCLRNSRESP q =

SYS_GEN_DISCFACTOR * 
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 HNSADJ q, r, p *  ¼

RTRMRRESP q =
SYS_GEN_DISCFACTOR * 
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(HRRADJ q, r, p + HRUADJ q, r, p + HNSADJ q, r, p) *  ¼

RTOLCAP q =
(RTOLHSL q – RTMGQ q – (
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UGENA q, r, p)) + RTCLRCAP q + RTNCLRRRS q
	[NPRR568:  Replace the above equation RTOLCAP q with the following upon Phase 2 system implementation:]

RTOLCAP q
 =
(RTOLHSL q –RTMGQ q– (
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UGENA q, r, p)) + RTCLRCAP q + RTNCLRRRS q + RTOFF10 q
RTOFF10 q =

SYS_GEN_DISCFACTOR * 
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 RTOFF10R q, r, p


Where:

RTNCLRRRS q =
SYS GEN DISCFACTOR * 
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 RTNCLRRRSR q, r, p

RTOLHSL q =

SYS_GEN_DISCFACTOR * 
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 EMBED Equation.3 [image: image19.wmf]p

S

RTOLHSLRA q, r, p

RTMGQ q =
SYS_GEN_DISCFACTOR * 
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RTMGA q, r, p




 
            If  RTMGA q, r, p > RTOLHSLRA q, r, p  

                Then RTMGA q, r, p = RTOLHSLRA q, r, p  
RTCLRCAP q=
RTCLRNPF q – RTCLRLSL q – RTCLRNS q + RTCLRREG q
Where:

RTCLRNPF q=

SYS_GEN_DISCFACTOR * 
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RTCLRNPFR q, r, p
RTCLRLSL q =

SYS_GEN_DISCFACTOR * 
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RTCLRLSLR q, r, p
RTCLRNS q =

SYS_GEN_DISCFACTOR * 
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 RTCLRNSR q, r, p
RTCLRREG  q=

SYS_GEN_DISCFACTOR * 
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 RTCLRREGR q, r, p
RTRSVPOR=
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(RNWF  y * RTORPA y)

RTASOFFIMB q =
RTOFFCAP q – (RTASOFF q + RTCLRNSRESP q)

RTOFFCAP q =

(SYS_GEN_DISCFACTOR * RTCST30HSL q) + (SYS_GEN_DISCFACTOR * RTOFFNSHSL q) + RTCLRNS q 

	[NPRR568:  Replace the above equation RTOFFCAP q with the following and insert the equations RTOFF30 q and RTOFFNSHSLq below upon Phase 2 system implementation:]

RTOFFCAP q =
RTOFF30 q + RTOFFNSHSL q + RTCLRNS q 
RTOFF30 q =
SYS_GEN_DISCFACTOR * 
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 RTOFF30R q, r, p

RTOFFNSHSLq =
SYS_GEN_DISCFACTOR * 
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 RTOFFNSHSLR q, r, p


RTRSVPOFF=
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(RNWF  y * RTOFFPA y) 

	[NPRR626:  Insert the following equation RTRDP below upon system implementation:]

RTRDP =
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(RNWF  y * RTORDPA y)


RNWF y=
TLMP y / 
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S

TLMP y
The above variables are defined as follows:

	Variable
	Unit
	Description

	RTASIAMT q
	$
	Real-Time Ancillary Service Imbalance Amount—The total payment or charge to QSE q for the Real-Time Ancillary Service imbalance for each 15-minute Settlement Interval.

	[NPRR626: Replace the variable above RTASIAMT q with the following upon system implementation:]

RTASIAMT q
$

Real-Time Ancillary Service Imbalance Amount—The total payment or charge to QSE q for the Real-Time Ancillary Service imbalance associated with ORDC for each 15-minute Settlement Interval.


	[NPRR626: Insert the following variable RTRDASIAMT q below upon system implementation:]

RTRDASIAMT q
$

Real-Time Reliability Deployment Ancillary Service Imbalance Amount—The total payment or charge to QSE q for the Real-Time Ancillary Service imbalance associated with Reliability Deployments for each 15-minute Settlement Interval.


	RTASOLIMB q
	MWh
	Real Time Ancillary Service On-Line Reserve Imbalance for the QSE (The Real-Time Ancillary Service On-Line reserve imbalance for the QSE q, for each 15-minute Settlement Interval.  

	RTORPA y
	$/MWh
	Real-Time On-Line Reserve Price Adder per interval(The Real-Time Price Adder for On-Line Reserves for the SCED interval y.

	RTOFFPA y
	$/MWh
	Real-Time Off-Line Reserve Price Adder per interval(The Real-Time Price Adder for Off-Line Reserves for the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval(The duration of the SCED interval y.

	[NPRR626: Insert the following variables RTRDP and RTORDPA y below upon system implementation:]

RTRDP

$/MWh

Real-Time On-Line Reliability Deployment Price(The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that is calculated from the Real-time On-Line Reliability Deployment Price Adder.

RTORDPA y
$/MWh

Real-Time On-Line Reliability Deployment Price Adder(The Real-Time Price Adder that captures the impact of reliability deployments on energy prices for the SCED interval y.


	RNWF y
	none
	Resource Node Weighting Factor per interval(The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the 15-minute Settlement Interval.

	RTRSVPOR
	$/MWh
	Real-Time Reserve Price for On-Line Reserves(The Real-Time Reserve Price for On-Line Reserves for the 15-minute Settlement Interval.

	RTRSVPOFF
	$/MWh
	Real-Time Reserve Price for Off-Line Reserves(The Real-Time Reserve Price for Off-Line Reserves for the 15-minute Settlement Interval.

	RTOLCAP q  
	MWh
	Real-Time On-Line Reserve Capacity for the QSE(The Real-Time reserve capacity of On-Line Resources available for the QSE q, for the 15-minute Settlement Interval.

	RTOLHSLRA q, r, p
	MWh
	Real-Time Adjusted On-Line High Sustained Limit for the Resource(The Real-Time telemetered HSL for the Resource that is available to SCED, integrated over the 15-minute Settlement Interval, and adjusted pursuant to paragraphs (3)and (4) above.

	
	
	

	RTOLHSL q
	MWh
	Real-Time On-Line High Sustained Limit for the QSE(The Real-Time telemetered HSL for all Generation Resources available to SCED, pursuant to paragraphs (3) and(4) above, integrated over the 15-minute Settlement Interval for the QSE q, discounted by the system-wide discount factor.

	RTASRESP q
	MW
	Real-Time Ancillary Service Supply Responsibility for the QSE(The Real-Time Ancillary Service Supply Responsibility for Reg-Up, RRS and Non-Spin pursuant to Section 4.4.7.4, Ancillary Service Supply Responsibility, for all Generation and Load Resources discounted by the system-wide discount factor for the QSE q, for the 15-minute Settlement Interval.

	[NPRR568: Insert the following variables RTOFF10 q and RTOFF10R q,r,p upon Phase 2 system implementation:]

RTOFF10 q
MWh
Real-Time  Reserve Capacity Available in Ten Minutes for the QSE(The Real-Time telemetered OFF10 reserve capacity at the time of the SCED snapshot and validated pursuant to paragraph (11) of Section 6.5.5.2, Operational Data Requirements, and discounted by the system-wide discount factor for the QSE q, time-weighted over the 15-minute Settlement Interval.

RTOFF10R q, r, p
MWh
Real-Time Reserve Capacity Available in Ten Minutes for the Resource(The Real-Time telemetered OFF10 reserve capacity at the time of the SCED snapshot and validated pursuant to paragraph (11) of Section 6.5.5.2, time-weighted over the 15-minute Settlement Interval.


	RTCLRCAP q
	MWh
	Real-Time Capacity from Controllable Load Resources for the QSE—The Real-Time capacity and Reg-Up minus Non-Spin available from all Controllable Load Resources available to SCED for the QSE q, integrated over the 15-minute Settlement Interval.

	RTNCLRRRSR q
	MWh
	Real-Time Non-Controllable Load Resources Responsive Reserve Schedule for the QSE—The validated Real-Time RRS Ancillary Service Schedule from all Load Resources other than Controllable Load Resources available to SCED discounted by the system-wide discount factor, integrated over the 15-minute Settlement Interval.

	RTNCLRRRS q
	MWh
	Real-Time Non-Controllable Load Resources Responsive Reserve Schedule for the QSE—The Real-Time RRS Ancillary Service Schedule from all Load Resources other than Controllable Load Resources available to SCED for the QSE q, integrated over the 15-minute Settlement Interval.

	RTCLRNPFR q, r, p
	MWh
	Real-Time Net Power Flow from the Controllable Load Resource—The Real-Time net power flow from the Controllable Load Resource r available to SCED integrated over the 15-minute Settlement Interval discounted by the system-wide discount factor.

	RTCLRNPF q
	MWh
	Real-Time Net Power Flow from Controllable Load Resources for the QSE—The Real-Time net power flow from all Controllable Load Resources available to SCED integrated over the 15-minute Settlement Interval for the QSE q.

	RTCLRLSLR q, r, p
	MWh
	Real-Time Low Sustained Limit for the Controllable Load Resource—The Real-Time LSL from the Controllable Load Resource r available to SCED integrated over the 15-minute Settlement Interval discounted by the system-wide discount factor.

	RTCLRLSL q
	MWh
	Real-Time Low Sustained Limit from Controllable Load Resources for the QSE—The Real-Time LSL from Controllable Load Resources available to SCED integrated over the 15-minute Settlement Interval for the QSE q.

	RTCLRREG q
	MWh
	Real-Time Controllable Load Resources Regulation-Up Schedule for the QSE—The Real-Time Reg-Up Ancillary Service Schedule from all Controllable Load Resources with Primary Frequency Response for the QSE q, integrated over the 15-minute Settlement Interval.

	RTCLRREGR q, r, p
	MWh
	Real-Time Controllable Load Resource Regulation-Up Schedule for the Resource—The validated Real-Time Reg-Up Ancillary Service Schedule for the Controllable Load Resource r with Primary Frequency Response discounted by the system-wide discount factor, integrated over the 15-minute Settlement Interval.

	RTMGA q, r, p
	MWh
	Real-Time Adjusted Metered Generation per QSE per Settlement Point per Resource—The adjusted metered generation, pursuant to paragraphs (3) and(4)above, of Generation Resource r at Resource Node p represented by QSE q in Real-Time for the 15-minute Settlement Interval.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	
	
	

	RTMGQ q
	MWh
	Real-Time Metered Generation per QSE—The metered generation, discounted by the system-wide discount factor, of all generation Resources represented by QSE q in Real-Time for the 15-minute Settlement Interval, pursuant to paragraphs (3)and (4) above.

	RTASOFFIMB q
	MWh
	Real-Time Ancillary Service Off-Line Reserve Imbalance for the QSE(The Real-Time Ancillary Service Off-Line reserve imbalance for the QSE q, for each 15-minute Settlement Interval.  

	RTOFFCAP q  
	MWh
	Real-Time Off-Line Reserve Capacity for the QSE(The Real-Time reserve capacity of Off-Line Resources available for the QSE q, for the 15-minute Settlement Interval.

	RTCST30HSL q
	MWh
	Real-Time Generation Resources with Cold Start Available in 30 Minutes(The Real-Time telemetered HSLs of Generation Resources that have telemetered an OFF Resource Status and can be started from a cold temperature state in 30 minutes and discounted by the system-wide discount factor for the QSE q, time-weighted over the 15-minute Settlement Interval.

	RTOFFNSHSL q
	MWh
	Real-Time Generation Resources with Off-Line Non-Spin Schedule(The Real-Time telemetered HSLs of Generation Resources that have telemetered an OFFNS Resource Status and discounted by the system-wide discount factor for the QSE q, time-weighted over the 15-minute Settlement Interval.

	[NPRR568: Delete the above variable RTCST30HSL q and insert the following variables RTOFF30R q,r,p, RTOFF30 q and RTOFFNSHSLR q, r, p below upon Phase 2 system implementation:]

RTOFF30 q 
MWh
Real-Time Reserve Capacity Available in 30 Minutes for the QSE(The Real-Time telemetered OFF30 reserve capacity at the time of the SCED snapshot validated pursuant to paragraph (12) of Section 6.5.5.2 and discounted by the system-wide discount factor for the QSE q, time-weighted over the 15-minute Settlement Interval.
RTOFF30R q, r, p
MWh

Real-Time Reserve Capacity Available in 30 Minutes for the Resource(The Real-Time telemetered OFF30 reserve capacity at the time of the SCED snapshot validated pursuant to paragraph (12) of Section 6.5.5.2, time-weighted over the 15-minute Settlement Interval.
RTOFFNSHSLR q, r, p
MWh
Real-Time Generation Resource with Off-Line Non-Spin Schedule(The Real-Time telemetered HSL of the Generation Resource r that has telemetered an OFFNS Resource Status, time-weighted over the 15-minute Settlement Interval.


	RTASOFFR q, r, p
	MWh
	Real-Time Ancillary Service Schedule for the Off-Line Generation Resource(The validated Real-Time telemetered Ancillary Service Schedule for the Off-Line Generation Resource r discounted by the system-wide discount factor, integrated over the 15-minute Settlement Interval.

	RTASOFF q
	MWh
	Real-Time Ancillary Service Schedule for Off-Line Generation Resources for the QSE(The Real-Time telemetered Ancillary Service Schedule for all Off-Line Generation Resources for the QSE q, integrated over the 15-minute Settlement Interval. 

	HRRADJ q, r, p
	MW 
	Ancillary Service Resource Responsibility Capacity for Responsive Reserve at Adjustment Period—The Responsive Reserve Ancillary Service Resource Responsibility for the Resource r as seen in the last Current Operating Plan (COP) and Trades Snapshot at the end of the Adjustment Period, for the hour that includes the 15-minute Settlement Interval.

	HRUADJ q, r, p
	MW
	Ancillary Service Resource Responsibility Capacity for Reg-Up at Adjustment Period—The Regulation Up Ancillary Service Resource Responsibility for the Resource r as seen in the last COP and Trades Snapshot at the end of the Adjustment Period, for the hour that includes the 15-minute Settlement Interval.

	HNSADJ q, r, p
	MW
	Ancillary Service Resource Responsibility Capacity for Non-Spin at Adjustment Period—The Non-Spin Ancillary Service Resource Responsibility for the Resource r as seen in the last COP and Trades Snapshot at the end of the Adjustment Period, for the hour that includes the 15-minute Settlement Interval.

	RTRUCNBBRESP q
	MWh
	Real-Time RUC Ancillary Service Supply Responsibility for the QSE in Non-Buy-Back hours(The Real-Time Ancillary Service Supply Responsibility for Reg-Up, RRS and Non-Spin pursuant to the Ancillary Service awards, for the 15-minute Settlement Interval that falls within a RUC-Committed Hour, discounted by the system-wide discount factor for the QSE q.

	RTRUCASA q, r
	MW
	Real-Time RUC Ancillary Service Awards(The Real-Time Ancillary Service award to the RUC Resource r for Reg-Up, RRS and Non-Spin for the hour that includes the 15-minute Settlement Interval that falls within a RUC-Committed Hour for the QSE q.

	RTCLRNSRESP q
	MWh
	Real-Time Controllable Load Resource Non-Spin Responsibility for the QSE(The Real Time Non-Spin Ancillary Service Supply Responsibility as set forth in the end of the Adjustment Period COP for all Controllable Load Resources available to SCED discounted by the system-wide discount factor for the QSE q, for the 15-minute Settlement Interval.

	RTRMRRESP q
	MW
	Real-Time Ancillary Service Supply Responsibility for RMR Units represented by the QSE(The Real-Time Ancillary Service Supply Responsibility as set forth in the end of the Adjustment Period COP for Reg-Up, RRS and Non-Spin for all RMR Units discounted by the system-wide discount factor for the QSE q, integrated over the 15-minute Settlement Interval.

	RTCLRNSR q, r, p
	MWh
	Real-Time Non-Spin Schedule for the Controllable Load Resource (The validated Real Time telemetered Non-Spin Ancillary Service Schedule for the Controllable Load Resource r, discounted by the system-wide discount factor, integrated over the 15-minute Settlement Interval.

	RTCLRNS q
	MWh
	Real-Time Non-Spin Schedule for Controllable Load Resources for the QSE(The Real Time telemetered Non-Spin Ancillary Service Schedule for all Controllable Load Resources for the QSE q, integrated over the 15-minute Settlement Interval.

	SYS_GEN_DISCFACTOR 
	none
	System-Wide Discount Factor – The system-wide discount factor used to discount inputs used in the calculation of Real-Time Ancillary Services Imbalance payment or charge is calculated for each Season based on the average of the Reserve Discount Factors (RDFs) for that Season from the year prior.  

	UGEN q, r, p
	MWh
	Under Generation Volumes per QSE per Settlement Point per Resource—The amount  under-generated by the Generation Resource r represented by QSE q at Resource Node p for the 15-minute Settlement Interval.

	UGENA q, r, p
	MWh
	Adjusted Under Generation Volumes per QSE per Settlement Point per Resource—The amount under-generated by the Generation Resource r represented by QSE q at Resource Node p for the 15-minute Settlement Interval adjusted pursuant to paragraph (6) above.

	r
	none
	A Generation or Load Resource.

	y
	none
	A SCED interval in the 15-minute Settlement Interval.  The summation is over the total number of SCED runs that cover the 15-minute Settlement Interval.

	q
	none
	A QSE.


(8) 
The payment to each QSE for the Ancillary Service reserves associated with RUC Resources that have received a RUC Dispatch to provide Ancillary Services in which the 15-minute Settlement Interval is part of a RUC Buy-Back Hour based on the RUC opt out provision set forth in paragraph (11) of Section 5.5.2 for a given 15-minute Settlement Interval is calculated as follows:
RTRUCRSVAMT q =
(-1) * (RTRUCRESP q * RTRSVPOR) 

	[NPRR626:  Insert the following equation RTRDRUCRSVAMT q below upon system implementation:]

RTRDRUCRSVAMT q =
(-1) * (RTRUCRESP q * RTRDP)


Where:

RTRUCRESP q= 
[image: image42.wmf]r

S

 RTRUCASA q, r * ¼
The above variables are defined as follows:

	Variable
	Unit
	Description

	RTRUCRSVAMT q
	$
	Real-Time RUC Ancillary Service Reserve Amount—The total payment |to QSE q for the Real-Time RUC Ancillary Service Reserve payment for each 15-minute Settlement Interval.

	[NPRR626: Replace the variable RTRUCRSVAMTq above with the following upon system implementation:]

RTRUCRSVAMT q
$

Real-Time RUC Ancillary Service Reserve Amount—The total payment |to QSE q for the Real-Time RUC Ancillary Service Reserve payment associated with ORDC for each 15-minute Settlement Interval.


	[NPRR626: Insert the following variable RTRDRUCRSVAMT q below upon system implementation:]

RTRDRUCRSVAMT q
$

Real-Time Reliability Deployment RUC Ancillary Service Reserve Amount—The total payment |to QSE q for the Real-Time RUC Ancillary Service Reserve payment associated with Reliability Deployments for each 15-minute Settlement Interval.


	RTRUCRESP q
	MWh
	Real-Time RUC Ancillary Service Supply Responsibility for the QSE(The Real-Time Ancillary Service Supply Responsibility pursuant to the Ancillary Service awards for Reg-Up, RRS and Non-Spin for all RUC Resources that have opted out per paragraph (11) of Section 5.5.2 discounted by the system-wide discount factor for the QSE q, for the 15-minute Settlement Interval.

	RTRUCASA q, r
	MW
	Real-Time RUC Ancillary Service Awards(The Real-Time Ancillary Service award to the RUC Resource r for Reg-Up, RRS and Non-Spin for the 15-minute Settlement Interval that falls within a RUC-Committed Hour for the QSE q.

	RTRSVPOR
	$/MWh
	Real-Time Reserve Price for On-Line Reserves(The Real-Time Reserve Price for On-Line Reserves for the 15-minute Settlement Interval.

	[NPRR626: Insert the following variable RTRDP below upon system implementation:]

RTRDP

$/MWh

Real-Time On-Line Reliability Deployment Price (The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that is calculated from the Real-time On-Line Reliability Deployment Price Adder.



	q
	none
	A QSE.


�Please note that NPRR595 also proposes revisions to this Section. 
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