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2.10
System Voltage Profile

2.10.1
Introduction

The System Voltage Profile is a predetermined distribution of desired nominal voltage set points across the ERCOT System.

ERCOT shall coordinate and conduct studies with the TDSPs to determine the normally desired Voltage Profile for all Generation Resource busses in the ERCOT System.

ERCOT shall establish and update Voltage Profiles at points of interconnection of Generation Resources to maintain system voltages within established limits.

2.10.2
Maintaining Voltage Profile

ERCOT has the responsibility for monitoring the voltage profile within their Transmission System.  ERCOT has the responsibility to control the voltage profile and should use the following guides to maintain the voltage profile:

	FUNCTION
	ACTION

	Operations Engineering
	· All voltage limits must be based on sound engineering studies that use current network models.  TDSP study results should be made available to the Control Area Authority.

· Transfer limits shall reflect voltage and/or reactive restrictions.

	Coordination
	· Entities must coordinate high voltage limits in order to guarantee that the Maximum Crossover Voltage (MCOV) of equipment is not exceeded.  TDSPs shall notify ERCOT of all limits.

· Low voltage limits must be coordinated in order to prevent one entity from being a burden to another.

· Voltage limits shall not be violated during all normal and first contingency conditions.

	Notification
	· Generation Resources with voltage problems shall notify their host TDSP.  TDSPs shall notify other affected TDSPs and the Control Area Authority for any voltage problem potentially affecting interconnected operations.

· The Control Area Authority will monitor actions and may request assistance to solve the problems to assure the reliability of the interconnection.

	Response
	· When the voltage levels deviate from established limits, ERCOT Control Area Authority shall take immediate steps to relieve the condition using all available reactive resources.

	Monitoring
	· TDSPs shall provide telemetry to the Control Area Authority that monitors all major transmission bus voltages.  A routine schedule shall be maintained by the TDSP to calibrate the telemetry.

	Controls
	· ERCOT Control Area Authority must be aware of the locations of available reactive capability.

· ERCOT shall maintain displays to monitor voltage profiles and reactive flows.

· Controls to maintain voltage profiles may include capacitor switching, reactor switching, autotransformer tap changing, generator reactive dispatch, transmission line switching, and load shedding.

	Documentation
	· Each TDSP must maintain a voltage/reactive plan for normal and emergency conditions.  This document shall be provided to adjacent TDSPs as well as ERCOT Control Area Authority.

	Emergency or Abnormal Conditions
	· Transmission systems shall be designed so that effective reactive reserves shall be available without de-energizing other facilities or shedding load under normal conditions.

· Major transmission lines shall be kept in service during light load as much as possible.  Lines can only be removed after all applicable reactive controls are implemented and studies show that reliability will not be degraded.

· Voltage reduction shall not be done on the transmission system unless coordinated with adjacent TDSPs.


2.10.3
Special Consideration for Nuclear Power Plants

In all planning studies and real time operations, ERCOT and TDSPs shall maintain the switchyard voltage at each operating nuclear power plant at a nominal value that does not violate its licensing basis with the Nuclear Regulatory Commission.  ERCOT shall notify the QSE representing a nuclear power plant of the result of any studies where the voltage at the plant switchyard cannot be adequately maintained.  The TDSP shall monitor the voltage in real time and provide notice to the QSE representing the nuclear power plant of any voltage inadequacy at the plant switchyard that cannot be corrected within 30 minutes.  High and low limits on switchyard voltage at each nuclear power plant necessary to meet these requirements shall be specified in ERCOT Procedures.  

2.10.4
Reactive Considerations for Gas and Steam Turbine Power Plants

Reference: Protocols Section 6.5.7.2, QSE Responsibilities

(7) QSE 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 Generator 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 supersede ERCOT’s Dispatch authority in the event of emergency operations.
Reference:
Protocols Section 6.10.9, Reactive Power Supply from Generation Resources Required to Provide VSS Performance Criteria
(4)
Except under Force Majeure conditions or ERCOT-permitted operation of the generating unit, if a Generation Resource required to provide VSS fails to maintain transmission system voltage at the point of interconnection with the TSP within two percent (2%) of the scheduled voltage while operating at less than the maximum reactive capability of the generating unit, ERCOT may, at its discretion, report this to the ERCOT Compliance Office.

2.10.4.1
Maintaining System Voltage
Each generator shall attempt to maintain the Voltage Profile. Although the generator shall maintain the voltage to the best of its ability within the limits of the individual machine, the TDSP, to which the generator is connected, shall monitor and direct, by communicating with the Generation Resource (at the discretion of the Generation Resource) or the QSE responsible for operation of the Generation Resource, the reactive output of the machines having direct effect on the local system voltage.  Under TDSP declared emergency conditions, TDSPs may directly dispatch the reactive output of the Generation Resource and follow up with notification of the QSE.  The TDSP will, using Good Utility Practices, equalize the reactive output of the generators based on size (net dependable MW capability), reactive capability, reactive limits and system voltage  impact.
2.10.4.2
Unit Dispatch Beyond the Unit Reactive Limit
Each generator shall respond to ERCOT instructed voltage control, including exceeding its URL, as specified in Protocols Section 6.8.4, Capacity Payments for Voltage Support Provided to ERCOT.  For multi-generator busses, ERCOT shall not instruct any single generator to operate beyond its URL until all generators on line and interconnected at the same transmission bus have been instructed to their respective URLs.
�This only occurs after PRR409 implementation.
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