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Operating Guides Revision Request

	OGRR Number
	DRAFT
	OGRR Title
	System Voltage Profile Clarification

	Status
	

	Operating Guide Section Requiring Revision
	2.10.1
Introduction; 
2.10.2  Maintaining Voltage Profile; 
2.10.3  Special Consideration for Nuclear Power Plants; 
2.10.4.1  Maintaining System Voltage; 



	Protocol Section Requiring Revision, if any.
	None

	Requested Resolution
	Normal

	Revision Description
	This revision is to clarify that the ERCOT calculated Voltage Profile is the normally desired scheduled voltage for the specified transmission bus 

	Reason for Revision
	This OGRR is to clarify that the Voltage Profile, calculated and studied by ERCOT, is the normally desired scheduled voltage for the specified transmission bus that a generator or generators at that bus are to maintain. However, the TSP has the authority to deviate, for a specified time period, from the normally desired scheduled voltage should the system conditions dictate such deviation. 

	Timeline

	Date Posted
	

	Please access the ERCOT website for current timeline information.




	Sponsor

	Name
	Jack Thormahlen

	E-mail Address
	jack.thormahlen@lcra.org

	Company
	LCRA

	Company Address
	P.O. Box 220, Austin, Texas 78767

	Phone Number
	512-473-3200 ext 2635

	Fax Number
	512-469-6856


	ERCOT/Market Segment Impacts and Benefits


Instructions:  To allow for comprehensive PRR consideration, please fill out each block below completely, even if your response is “none,” “not known,” or “not applicable.”  Wherever possible, please include reasons, explanations, and cost/benefit analyses pertaining to the PRR.

	

	Assumptions
	1
	

	
	2
	

	
	3
	

	
	4
	

	

	
	Impact Area
	Monetary Impact

	Market Cost
	1
	None
	None

	
	2
	
	

	
	3
	
	

	
	4
	
	

	

	
	Impact Area
	Monetary Impact

	Market Benefit
	1
	These changes will more closely conform the desired voltage levels at Transmission busses to which generators are interconnected
	

	
	2
	
	

	
	3
	
	

	
	4
	
	

	

	Additional Qualitative Information


	1
	This OGRR will provide more realistic and quantitative specifications for generators and QSE who must provide Voltage Support Service. Previous to this OGRR there were too many interpretations of what the requirements of voltage profile really were.

	
	2
	

	
	3
	

	
	4
	

	

	Other
	1
	See above

	Comments
	2
	

	
	3
	

	
	4
	

	


	Proposed Operating Guide Language Revision


W. Kemper comments: I agree with the change that states the generator should attempt to hold scheduled voltage as close as is practical. However, the TDSP needs the flexibility to apply temporary changes to the voltage profile for many reasons including availability of other reactive devices and balancing the reactive output of resources. The following statements are included on the ERCOT Web Site where the Voltage Profile is published. 

In compliance with ERCOT protocols 6.5.6 and 6.5.7, ERCOT posts the “normal” desired voltage for each generation interconnection.

This posting is not intended to instruct generation units to immediately revise their automatic voltage regulator settings.

Voltage profiles must often be revised during the progress of a day. Such changes will continue to be requested by the local transmission/distribution service provider (TDSP) at each generator point of interconnection.
Additional comments and recommended changes are provided below.
. 
2.10
System Voltage Profile

2.10.1
Introduction

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

ERCOT shall coordinate and conduct studies with the TSPs to determine the normally desired Voltage Profile for all Generation Resource busses in the ERCOT System. ERCOT, or Transmission Operators delegated to perform voltage control functions by ERCOT, may make temporary adjustments to the voltage profile. If, during the interim between ERCOT conducted Voltage Profile studies, a  TSP delegated to perform voltage control functions determines that a permanent change of more than 2% to the published ERCOT  Voltage Profile is needed, the TSP shall initiate a change request with ERCOT.  
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.  TSP 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 Continuous OverVoltage (MCOV) of equipment is not exceeded.  TSPs 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.

· The operation of all Reactive Power devices under the control of a Transmission Operator or a QSE will be coordinated under the direction of ERCOT to maintain transmission voltage levels established by ERCOT.  Static reactive devices will be managed to ensure that adequate dynamic Reactive Reserves are maintained at all times.

	Notification
	· Generation Resources with voltage problems shall notify their host TSP.  TSPs shall notify other affected TSPs 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
	· TSPs shall provide telemetry to the Control Area Authority that monitors all major transmission bus voltages.  A routine schedule shall be maintained by the TSP 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 TSP must maintain a voltage/reactive plan for normal and Emergency Conditions.  This document shall be provided to adjacent TSPs 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 TSPs.


2.10.3
Special Consideration for Nuclear Power Plants

In all planning studies and Real Time operations, ERCOT and TSPs 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 TSP 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, as close as practicable the ERCOT posted Voltage Profile including temporary adjustments by ERCOT or a Transmission Operator delegated to perform voltage control by ERCOT. 
Although the generator shall maintain the Voltage Profile to the best of its ability within the limits of the individual machine, the TSP, 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 TSP declared emergency conditions, TSPs may directly dispatch the reactive output of the Generation Resource and follow up with notification of the QSE.  The TSP 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 Protocol 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.

	Other TAC Subcommittee Review

	PRS Review Date
	

	PRS Protocols Impact Decision
	

	WMS Review Date
	

	RMS Review Date
	


	TAC Action

	TAC Vote Date
	

	TAC Proposed Implementation Date
	

	TAC Vote Results
	


	ERCOT Board Action

	ERCOT Board Vote Date
	

	ERCOT Board Implementation Date
	

	ERCOT Board Results
	


	Appeal

	Appeal Date
	

	Entity Initiating Appeal
	

	Nature of Appeal
	


�Voltage Profile is defined in the Protocols not scheduled or System Voltage profile. 


�Language for changing the voltage profile is already included in the introduction. It doesn't need to be repeated.
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