ERCOT Protocols Revision Request

	PRR Number
	409PRR
	PRR Title
	Voltage Support Service from Generating Resources

	Status
	Posted

	Protocol Section Requiring Revision
	Section 6.5.7 and 6.8.4

	Requested Resolution
	Normal

	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.

	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.

	Timeline

	Date Received
	4/25/2003

	Date Posted
	4/28/2003

	Comments Due
	5/19/2003

	PRS Review Date
	5/22/2003

	PRS Recommendation
	

	TAC Consideration
	7/02/2003

	Board Consideration
	7/15/2003


	Proposed Protocol Language Revision


6.5.7     Voltage Support Service

(1) A QSE’s Generation Resource is expected to operate within the reactive power capability requirements specified in these Protocols and the Operating Guides.  

(2) A QSE’s Generation Resource must be capable of maintaining a Voltage Profile limited to the quantity of Reactive Power the Generation Resource can produce at rated capability, (MW), and a power factor of  .98 leading or lagging measured at the unit main transformer high voltage terminals. This quantity of Reactive Power is the Unit Reactive Limit (URL).  

(3) Qualified renewable generators (as described in Section 14, Renewable Energy Credit Trading Program) and Generation Resources 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 Voltage Profile that is limited to the quantity of reactive power that the Generation Resource can produce at it’s rated capability (MW) using procedures and criteria as described in the Operating Guides.

(4) A QSE’s Generation Resource is expected to be compliant with the Operating Guides for response to transient voltage disturbance.

(5) Each Generation Resource providing Voltage Support Service must meet technical requirements specified in the Ancillary Service Qualification, Testing and Performance Standards section of these Protocols, Section 6.10.

(6) ERCOT shall establish, and update as necessary, Voltage Profiles at points of interconnection of Generation Resources to maintain system voltages within established limits

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

(8) ERCOT shall deploy static Reactive Power Resources as required to continuously maintain the maximum amount of dynamic Reactive Reserves available from QSEs, both leading and lagging, adequate to meet ERCOT System requirements.

(9) A QSE’s Generation Resource shall operate with the unit’s automatic voltage regulator (AVR) in use unless specifically directed to operate in manual mode by ERCOT, or unless the QSE determines a need to operate in manual in emergency conditions.  When the QSE changes the mode, the QSE shall promptly inform ERCOT. Any QSE-controlled power system stabilizers will be kept in service whenever possible.  QSEs’ control centers will monitor the status of their regulators and stabilizers.
(10) 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.

6.8.4    Capacity Payments for Voltage Support Provided to ERCOT

(1) 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 an overexcited power factor of capability, measured at the unit main transformer high voltage terminal (transmission voltage side) of 0.98 or less and an underexcited power factor capability of 0.98 or less (0.98 to –0.98).  The reactive capability required must be maintained at all times the plant is On-line.  ERCOT may only instruct the Generation Resource to exceed the Unit Reactive Limit (URL) if reliability of the ERCOT System is at risk.

(2) Power Reduction: Unit-specific Dispatch Instructions given to reduce real power in order to allow Voltage Support will be settled as OOME Down, specified in Section 6.8.2.2(4), Energy Payments, of these Protocols.

[PIP102: System Design is not configured to compensate for Voltage Support. When the compensation is implemented, section 6.8.4 will be replaced with the following]

(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 .98 leading or lagging (Unit Reactive Limit - URL) measured at the unit main transformer high voltage terminals; provided, however, existing Generation Resources whose current design does not allow the Facilities to meet the URL as stated above will be required to maintain a voltage regulation schedule, without compensation, that is limited to the quantity of reactive power that the Facilities can produce at rated capability (MW). 

(2) Compensated Reactive Support - If the ERCOT instructs the Generation Resource to exceed the URL, then the ERCOT will pay for the additional reactive power provided beyond the URL at a price that recognizes the avoided cost of reactive support Resources on the transmission network. 

(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.

VARPAYui 
= 
-1*(VP*MVARINSui)
VARPAYqi 
= 
SUM(VARPAYui)u

VARPAYi 
= 
SUM(VARPAYqi)q

Where:

MVARINSu 
Amount of instructed MVARs produced by a unit that are above the URL.

URLu 
MVAR at full Load with the appropriate Power Factor defined above.

VP 
$/MVAR Payment for instructed MVAR beyond the Free Amount per unit per MVAR.
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