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	NPRR Number
	031
	NPRR Title
	Correction of Voltage Support Bill Determinants

	Timeline


	Normal
	Recommended Action
	Approval

	Nodal Protocol Section(s) Requiring Revision
	6.6.7.1, Voltage Support Service Payments

	Proposed Effective Date
	Upon Texas Nodal Market implementation.

	Priority and Rank Assigned
	Not applicable.

	Revision Description
	This NPRR corrects Voltage Support bill determinants and their calculations.

	Overall Market Benefit
	Nodal Protocols that are consistent with the approved business requirements.

	Overall Market Impact
	Not known.

	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)
	TBD.

	Procedural History
	· NPRR031 was posted on 10/13/06.

· On 11/10/06, ERCOT posted an Impact Analysis (IA).

· On 11/16/06, PRS considered this NPRR.
· On 12/1/06, TAC considered this NPRR.

	PRS Recommendation 
	On 11/16/06, PRS voted unanimously to recommend approval of NPRR031 as submitted.  All Market Segments were present for the vote.

	Summary of PRS Discussion
	ERCOT Staff explained the process used to develop NPRRs 031 and 032.

	TAC Recommendation 
	On 12/1/06, TAC voted to recommend approval of NPRR031 as recommended by PRS.  There were two abstentions from the Consumer segment.  All Market Segments were present for the vote.

	Summary of TAC Discussion
	No discussion.
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	John S.H. Adams on behalf of TPTF

	E-mail Address
	jshadams@ercot.com 

	Company
	ERCOT


	Comments Received
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	Revised Proposed Nodal Protocol Language


6.6.7.1
Voltage Support Service Payments 

 (1)
All other Generation Resources shall be eligible for compensation for Reactive Power production in accordance with Section 6.5.7.7, Voltage Support Service, only if ERCOT issues a Dispatch Instruction that results in the following unit operation:
(a)
When ERCOT instructs the Generation Resource to exceed its URL and the Generation Resource provides additional Reactive Power, then ERCOT shall pay for the additional Reactive Power provided at a price that recognizes the avoided cost of reactive support Resources on the transmission network.
(b)
Any real power reduction directed by ERCOT through Verbal Dispatch Instructions to provide for additional reactive capability for voltage support must be compensated as a lost opportunity payment

(2)
The payment for a given 15-minute Settlement Interval to each QSE representing a Generation Resource that operates in accordance with an ERCOT Dispatch Instruction is calculated as follows:

(a)
Depending on the Dispatch Instruction, payment for Volt Amps Reactive (var):

If VSSVARLAG q, r > 0
VSSVARAMT q, r
=
(-1) * VSSVARPR * VSSVARLAG q, r
If VSSVARLEAD q, r > 0
VSSVARAMT q, r
=
(-1) * VSSVARPR * VSSVARLEAD q, r
Where:

VSSVARLAG q, r
=
Max [0, Min (¼ * VSSVARIOL q, r, RTVAR q, r) – (¼ * URLLAG q, r)]
VSSVARLEAD q, r
=
Max {0, [(¼ * URLLEAD q, r ) – Max ((¼ * VSSVARIOL q, r), RTVAR q, r)]}
The above variables are defined as follows:

	Variable
	Unit
	Definition

	VSSVARAMT q, r
	$
	Voltage Support Service var Amount per QSE per Generation Resource - The payment to QSE q for the VSS provided by Generation Resource r, for the 15-minute Settlement Interval.

	VSSVARPR
	$/Mvarh
	Voltage Support Service var Price - The price for instructed Mvar beyond a Generation Resource’s URL currently is $2.65/Mvarh (based on $50.00/installed kvar).

	VSSVARLAG q, r
	Mvarh
	Voltage Support Service var Lagging per QSE per Generation Resource - The instructed portion of the Reactive Power above the Generation Resource’s lagging URL for Generation Resource r represented by QSE q, for the 15-minute Settlement Interval.

	VSSVARLEAD q, r
	Mvarh
	Voltage Support Service var Leading per QSE per Generation Resource - The instructed portion of the Reactive Power below the Generation Resource’s leading URL for Generation Resource r represented by QSE q, for the 15-minute Settlement Interval.

	VSSVARIOL q, r
	Mvar
	Voltage Support Service var Instructed Output Level per QSE per Generation Resource—The instructed Reactive Power output level of Generation Resource r represented by QSE q, lagging Reactive Power if positive and leading Reactive Power if negative, for the 15-minute Settlement Interval.

	RTVAR q, r
	MVARh
	Real-Time var per QSE per Resource—The netted Reactive Energy measured for Generation Resource r represented by QSE q, for the 15-minute Settlement Interval.

	URLLAG q, r
	Mvar
	Unit Reactive Limit Lagging per QSE per Resource—The Unit Reactive Limit for lagging Reactive Power of the Generation Resource r represented by QSE q as determined in accordance with these Protocols.  Its value is positive.

	URLLEAD q, r
	Mvar
	Unit Reactive Limit Leading per QSE per Resource—The Unit Reactive Limit for leading Reactive Power of the Generation Resource r represented by QSE q as determined in accordance with these Protocols.  Its value is negative.

	q
	none
	A QSE.

	r
	none
	A Generation Resource.


(b)
The lost opportunity payment, if applicable:

VSSEAMT q, r

=
Max (0, RTSPP * Max (0, (HSL q, r * ¼ - RTMG q, r)) – (RTICHSL q, r – RTVSSAIEC q,r * (RTMG q, r - LSL q, r * ¼)))
Where

RTICHSL q, r

=
RTHSLAIEC q, r * (¼ * HSL q, r – ¼ * LSL q, r)
The above variables are defined as follows:
	Variable
	Unit
	Definition

	VSSEAMT q, r
	$
	Voltage Support Service Energy Amount per QSE per Generation Resource—The lost opportunity payment to QSE q for ERCOT-directed VSS from Generation Resource g for the 15-minute Settlement Interval.

	RTMG q, r
	MWh
	Real-Time Metered Generation per QSE per Resource—The Real-Time metered generation of Generation Resource r represented by QSE q, for the 15-minute Settlement Interval.

	RTSPP
	$
	Real-Time Settlement Point Price—The Real-Time Settlement Point Price at the Resource Node for the 15-minute Settlement Interval. - 

	RTVSSAIEC q, r
	$/MWh
	Real-Time Average Incremental Energy Cost per QSE per Resource—The average incremental cost to operate (not subject to cost cap) the Generation Resource r represented by QSE q from its LSL to its metered MW output, for the 15-minute Settlement Interval.

	RTICHSL q, r
	$
	Real-Time Incremental Cost Corresponding with HSL per QSE per Resource—The incremental cost to operate (not subject to cost cap) Generation Resource r represented by QSE q from its LSL to its HSL, for the 15-minute Settlement Interval.

	RTHSLAIEC
	$/MWh
	Real-Time Average Incremental Energy Cost for the entire Energy Offer Curve through the HSL per QSE per Resource—The average incremental cost to operate (not subject to cost cap) the Generation Resource R represented by QSE Q from its LSL to its HSL, for the 15-minute Settlement Interval.

	HSL q,  r
	MW
	High Sustainable Limit Generation per QSE per Settlement Point per Resource—The High Sustainable Limit of Generation Resource r represented by QSE q at Resource Node p for the hour that includes the 15-minute Settlement Interval.

	LSL q,  r
	MW
	Low Sustainable Limit Generation per QSE per Settlement Point per Resource—The Low Sustainable Limit of Generation Resource r represented by QSE q at Resource Node p for the hour that includes the 15-minute Settlement Interval.

	q
	none
	A QSE.

	r
	none
	A Generation Resource.


 (3)
The total of the payments to each QSE for the Compensated Reactive Support and ERCOT-directed power reduction to provide VSS for a given 15-minute Settlement Interval is calculated as follows:

VSSAMTQSETOT q
=
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r

(VSSVARAMT q, r + VSSEAMT q,r)
The above variables are defined as follows:

	Variable
	Unit
	Definition

	VSSAMTQSETOT q
	$
	Voltage Support Service Amount QSE Total per QSE(The total of the payments to QSE q for providing VSS for the 15-minute Settlement Interval.

	VSSVARAMT q, r
	$
	Voltage Support Service var Amount per QSE per Generation Resource—The payment to QSE q for the VSS provided by the Resources r, for the 15-minute Settlement Interval.

	VSSEAMT q, p, r
	$
	Voltage Support Service Energy Amount per QSE per Settlement Point per Generation Resource—The lost opportunity payment to QSE q for ERCOT-directed VSS from Generation Resource r for the 15-minute Settlement Interval for the 15-minute Settlement Interval.

	q
	none
	A QSE.

	r
	none
	A Generation Resource.
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