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	Proposed Protocol Language Revision


6.5.7
Voltage Support Service

All Generation Resources (including self-serve generating units) that have a gross generating unit rating greater than twenty (20) MVA or those units connected to the same transmission bus that have gross generating unit ratings aggregating to greater than twenty (20) MVA, that supply power to the ERCOT Transmission Grid, shall provide Voltage Support Service.

6.5.7.1
Generation Resources Required to Provide VSS Installed Reactive Capability

(1) Generation Resources required to provide VSS must be capable of producing a defined quantity of Reactive Power at rated capability (MW) to maintain a Voltage Profile established by ERCOT.  This quantity of Reactive Power is the Unit Reactive Limit (URL).

(2) Generation Resources required to provide VSS , except as noted below in items (3) or (4), shall have and maintain a URL which has an over-excited (lagging) power factor capability of ninety-five hundredths (0.95) or less and an under-excited (leading) power factor capability of ninety-five hundredths (0.95) or less, both determined at the generating unit's maximum net power to be supplied to the transmission grid and at the transmission system Voltage Profile established by ERCOT, and both measured at the point of interconnection to the TDSP.
(3) Qualified renewable Generation Resources (as described in Section 14, Renewable Energy Credit Trading Program) in operation before February 17, 2004, required to provide VSS and all other Generation Resources required to provide VSS that were in operation prior to September 1, 1999, whose current design does not allow them to meet the URL as stated above, will be required to maintain a URL that is limited to the quantity of Reactive Power that the Generation Resource can produce at its rated capability (MW) as determined using procedures and criteria as described in the Operating Guides.

(4) New generating units connected before May 17, 2005, whose owners demonstrate to ERCOT’s satisfaction that design and/or equipment procurement decisions were made prior to February 17, 2004, based upon previous standards, whose design does not allow them to meet the URL as stated above, will be required to maintain a URL that is limited to the quantity of Reactive Power that the Generation Resource can produce at its rated capability (MW) as determined using procedures and criteria described in the Operating Guides.

(5) Upon request to, and with the approval of ERCOT, multiple generating units connected to the same transmission bus may be treated as a single generating unit for the purposes of these URL requirements only.

(6) Upon submission by a Generation Resource required to provide VSS to ERCOT of a specific proposal for requirements to substitute for these URL requirements, ERCOT shall either approve such alternative requirements or provide the submitter an explanation of its objections to the proposal.  Alternative requirements may include supplying additional static and/or dynamic Reactive Power capability as necessary to meet the area’s Reactive Power requirements.

(7) Reserved

[PRR493:  Replace item (7) above upon filling ERCOT staffing requirements.]

(7)
An induction generator may elect to make a contribution in aide of construction in lieu of meeting the installed capacity VSS requirements contained herein.  In order to comply with the VSS requirements under this Section, 6.5.7.1 (7), the generator must make payment to the interconnecting TDSP under its generation Interconnection Agreement in a manner similar to that used to collect payments for the direct assignment of interconnection Facilities under applicable PUCT rules.  The level of payment shall reflect the cost to the TDSP of procuring, installing, operating, and maintaining any Reactive Power equipment required to replace the Reactive Power capability that otherwise would be necessary for the interconnection of the generator.  In order for this Section 6.5.7.1(7) to be effective for VSS compliance, the TDSP shall certify to ERCOT that the induction generator has complied with these requirements.
(8) For Generation Resources required to provide VSS, no unit equipment replacement or modification shall reduce the capability of the unit below the requirements to be met by that unit prior to the replacement/modification, unless specifically approved by ERCOT.

(9) Generation Resources required to provide VSS shall not reduce high reactive loading on individual units during abnormal conditions without the consent of ERCOT (conveyed by way of their QSE) unless equipment damage is imminent.

6.5.7.2
QSE Responsibilities

(1) QSE Generation Resources required to provide VSS are expected to have and maintain Reactive Power capability at least equal to the Reactive Power capability requirements specified in these Protocols and the Operating Guides.

(2) Each QSE’s Generation Resource providing VSS is expected to be compliant with the Operating Guides for response to transient voltage disturbance.

(3) Each Generation Resource providing VSS must meet technical requirements specified in Section 6.10, Ancillary Service Qualification, Testing and Performance Standards.

(4) Each QSE’s Generation Resource providing VSS shall operate with the unit’s Automatic Voltage Regulator (AVR) set to regulate generator terminal voltage in the voltage control mode unless specifically directed to operate in manual mode by ERCOT, or when the unit is going On- or Off- line.If the QSE changes the mode, other than under ERCOT direction, then the QSE shall promptly inform ERCOT. Any QSE-controlled power system stabilizers will be kept in service unless specifically permitted to operate otherwise by ERCOT.  QSEs’ control centers will monitor the status of their regulators and stabilizers, and shall report abnormal status changes to ERCOT.
(5) QSEs shall meet, within established tolerances, and respond to changes in the Voltage Profile established by ERCOT subject to the stated QSE Reactive Power and actual power operating characteristic limits and voltage limits.

(6) The reactive capability required must be maintained at all times the plant is On-line.

(7) QSEs shall advise ERCOT Operations whenever their Generation Resources are not operating at a power factor level as specified in the Operating Guides.  Upon such notice, ERCOT Operations, in conjunction with the appropriate TSP, shall investigate the situation with the goal of restoring the reported unit's operation to within the specified power factor range.  Actions that ERCOT may take include the addition or removal of transmission reactive devices to/from service or a request to another Generation Resource within electrical proximity for the production of leading or lagging VARS (as appropriate) so as to equitably share the need for voltage support among Generation Resources.  Requests arising within the context of this subsection may not result in the operation of a Generation Resource outside of the specified reactive operating range.  Accordingly, Generation Resources are expected to voluntarily comply with these requests.  Nothing in this subsection is meant to supercede ERCOT's Dispatch authority in the event of emergency operations.
6.5.7.3
ERCOT Responsibilities

(1) ERCOT, in coordination with the TDSPs, shall establish, and update as necessary, Voltage Profiles at points of interconnection of Generation Resources required to provide VSS to maintain system voltages within established limits.

(2) ERCOT shall communicate to the QSE and the TDSPs the desired voltage at the point of generation interconnection by providing Voltage Profiles.

(3) ERCOT, in coordination with the TDSPs, shall deploy static Reactive Power Resources as required to continuously maintain dynamic Reactive Reserves from QSEs, both leading and lagging, adequate to meet ERCOT System requirements.

(4) For any Market Participant’s failure to meet the Reactive Power voltage control requirements of these Protocols, ERCOT shall notify the Market Participant in writing of such failure and, upon a request from the Market Participant, explain whether and why the failure must be corrected.

(5) ERCOT shall notify all affected TDSPs of any alternative requirements it approves pursuant to Section 5.2.1, Standards and Practices.

6.8.4
Capacity Payments for Voltage Support Provided to ERCOT

(1)
Uncompensated Reactive Support - Generation Entities will be required to maintain a voltage regulation schedule without compensation limited to the quantity of Reactive Power the Generation Resource can produce at rated capability, (MW), and a power factor of 0.95 leading or lagging  at rated MW output measured at the point of interconnection to the TSP 
(2)
Compensated Reactive Support – If ERCOT instructs the Generation Resource to exceed a power factor of 0.95 leading or lagging at rated MW output measured at the point of interconnection to the TSP  , and the Generation Resource provides the additional Reactive Power, then  ERCOT will pay for the additional Reactive Power provided at a price that recognizes the avoided cost of reactive support Resources on the transmission network.

For the following equations, URL shall be that level of Reactive Power that results in a power factor of .95 leading or lagging at rated MW output measured at the unit main transformer high voltage terminals regardless of the type or age of the Resource. For Reactive Power deployments above a Generation Resource Site URL:  
VARPAYAMTsqi 
= 
-1*(VP*MVARINSsqi)

Where:


MVARINSsqi = Max {0, (Min [VSOOMsqi, MVARsfi] – MVARS_URLi)}

And:


MVARS_URLi = Sum (MVARURLi)








Where:

MVARINSsqi 
Amount of instructed MVARh produced by a Generation Resource that are above the sum of the Unit’s URLh during Settlement Interval i 

MVARsf i
Netted Metered Generation Resource Site Reactive Energy measured during the  verbal deployment per interval.

MVARS_URLi
Sum of all On-line Generation Resource URLh at the site per interval (MVARh).

VSOOMsqi
Reactive Power Instructed Level per site per QSE per interval (MVARh).

MVARURLiGeneration Resource Unit specific Leading or Lagging URLh at the site per interval.


VP
$/MVARh price for instructed MVAR beyond a Generation Resources’ site URL currently is $2.65/MVARh.(based on $50.00 /installed kVAR ) with the exception of hydro Resources in the synchronous condenser mode.                     

VARPAYAMTsqi
The amount of payment in dollars for each Generation Resource site in Settlement Interval i that is Dispatched beyond its URL.

VARPAYAMTqi
The aggregated VARPAYAMTsqiin Settlement Interval i for each QSE 

VARPAYAMTi
The aggregated VARPAYAMTq uplifted to the market in Settlement Interval i.

Note:  

URLu
the quantity of Reactive Power a Generation Resource can produce at rated capability, (MW), and a power factor of .95 leading or lagging measured at the unit main transformer high voltage terminals.

(3)
Compensation for Power Reduction – Compensation for real power reduction to allow voltage support will be compensated as OOME Down, as specified in Section 6.8.2.2(4), Energy Payments, of these Protocols.

(1) 
(2) 

(1) 
(2) 
(3) 







6.9.3
Settlement Charge for VSS

The cost of Voltage Support Service as specified in Section 6.8.4, Payments for Voltage Support Provided to ERCOT, will be charged to each QSE on a Load Ratio Share as follows:

LAVSSiq 
=
-1 * (VARPAYAMTi) * LRSiq





	PRR Evaluation

	Non-ERCOT Market Comparison
	No Comparison conducted.

	

	Comments Author
	Comments Summary

	Calpine 042803
	Revised cover page

	Oncor 051903
	Opposed PRR

	GRCTF 071604
	Revised language

	LCRA 071904
	Supported GRCTF, revised language

	ERCOT 072104
	Revised language

	AEP 073004
	Requested revised language

	ERCOT 090204
	Revised language


	Sponsor's Revision Description
	This PRR revises Protocol language relating to the provision of Voltage Support Service found in Sections 6.5.7 and 6.8.4.

	Sponsor's Reason for Revision
	The current Protocols allow for excessive reactive dispatching on the part of TSPs without compensation to generation owners.  By changing the power factor envelope from +-.95 to +-.98, and allowing for payment to generators under the current methodology in the Protocols, the bulk of generators’ reactive capability can be reserved for stability restoration.  This is in line with prudent system operations principles as stated in the Protocols (6.5.7(8)) and in the existing ERCOT Interim Voltage and Reactive Standards. It also allows for the proper compensation of generators’ real power losses within power factor ranges where heating (I2R) losses occur in both the generator and the GSU.  These losses, which represent uncompensated fuel costs.
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