WECC Standard VAR-001-WECC-1 – Voltage and Reactive Control

Standard Development Roadmap

This section is maintained by the drafting team during the development of the standard and will be removed when the standard becomes effective.

Development Steps Completed:

	Completed Actions
	Completion Date

	1. Post draft standard for initial industry comments
	December 14, 2009


Description of Current Draft:

The purpose of this standard is to ensure that voltage levels, reactive flows, and reactive resources are monitored, controlled, and maintained within limits in real time to protect equipment and the reliable operation of the Western Interconnection.

In the Western Interconnection, System Operating Limits for transmission paths in the Bulk Electric System assume that Automatic Voltage Regulators (AVR) are in service to control voltage to support the transfer capability. On April 16, 2008, the WECC Board of Directors approved VAR-002-WECC-1 to ensure that the generator provides the proper voltage support when generation and transmission outages occur. Subsequently, the NERC Board of Trustees approved VAR-002-WECC-1 standard on October 29, 2008.  

During the VAR-002-WECC-1 standard development process, commenters noted that not all WECC Transmission Operators provide voltage schedules to their Generation Operators. They are allowed to do this because the NERC VAR-001-1a requirement R4 allows Transmission Operators the option of providing reactive power schedules rather than voltage schedules. The practice of providing reactive power or power factor schedules forces Generation Operators to manually adjust their AVR voltage setting by trial and error to find a voltage setting that will provide the exact amount of reactive power directed by the Transmission Operator. Since the voltage on the transmission grid varies throughout the day, the Generation Operator is forced to continuously reset the voltage on the AVR. This is an unnecessary and distracting manual control burden on the Generation Operator.  

NERC VAR-002 requires the Generation Operator to comply exactly with the voltage schedule or reactive power schedule directed by the Transmission Operator. If the Transmission Operator provides a voltage schedule, the AVR can automatically maintain compliance with the NERC requirement. If the Transmission Operator does not provide a voltage schedule, and instead provides a reactive power schedule, compliance can no longer depend on the automatic operation of the AVR. The proposed WECC VAR-002-WECC-1 standard prohibits the AVR from being switched to a constant reactive power mode of operation. Instead compliance becomes totally dependent on constant attention and readjustment by the Generation Operator. This significantly increases the risk of reliability standard non-compliance for the generator.

Even more disturbing is the fact that this situation (the Transmission Operator specifying a constant reactive power output rather than a constant voltage level) defeats the intended purpose of the WECC VAR-002-WECC-1 standard, to prevent a voltage collapse. If the voltage does begin to collapse, the generator AVR — operating in constant voltage mode — will increase the reactive power output from the unit. That increase in reactive output means that the generator will no longer produce the amount of reactive power specified by the Transmission Operator’s reactive power schedule. Once this occurs, the Generation Operator must immediately reduce the reactive power provided by the generator or risk noncompliance with NERC standard VAR-002, R2. That will result in the generator doing the exact opposite of what is needed to prevent a voltage collapse and exposes the Western Interconnection to a risk of blackout. 

The drafting team surveyed Transmission Operators and Generator Operators to identify scheduling practices that are causing confusion between the Transmission Operators and Generator Operators. The survey results identified a rational for the continued use of schedules other than a simple voltage schedule. This posting is the first 45-day comment period of a draft standard that requires Transmission Operators to issue schedules but identifies the methodologies to be used by Generation Owners for implementing them so as to maintain compliance without burdensome manual intervention by operating personnel. Please review the standard and submit comments by January 20, 2010. 

WECC Standard VAR-001-WECC-1 is more stringent than a continent-wide standard.

Future Development Plan:

	Anticipated Actions
	Anticipated Date

	1. Receive Initial industry comments from First Posting
	January 29, 2010

	2. Drafting Team to review and respond to initial industry comments
	February 26, 2010

	3. Post second draft standard for industry comments
	February 26, 2010

	4. Drafting Team to review and respond to industry comments
	April 2010

	5. Post draft standard for Operating Committee approval
	May 2010

	6. Operating Committee approves proposed standard
	June 2010

	7. Post draft standard for WECC Board approval
	June 2010

	8. WECC Board  approves proposed standard
	August 2010

	9. Post draft standard for NERC comment period
	September 2010

	10. NERC comment period ends
	October 2010

	11. Drafting Team completes review and consideration of industry comments to NERC posting
	November 2010

	12. Submit NERC Board approval request
	December 2010

	13. Request FERC approval
	January 2011


Definitions of Terms Used in Standard

This section includes all newly defined or revised terms used in the proposed standard.  Terms already defined in the Reliability Standards Glossary of Terms are not repeated here.  New or revised definitions listed below become approved when the proposed standard is approved.  When the standard becomes effective, these definitions will be removed from the standard and added to the Glossary.

Tolerance Band: The maximum amount that the voltage may deviate from the target voltage and still be considered meeting the Voltage Schedule.
Voltage Schedule: A target voltage (i.e., setpoint) to be maintained within a tolerance band during a specified period. 

A. Introduction
1. Title:
Voltage and Reactive Control
2. Number:
VAR-001-WECC-1
3. Purpose:
To ensure that voltage levels, reactive flows, and reactive resources are monitored, controlled, and maintained within limits in real time to protect equipment and the reliable operation of the Interconnection.  
4. Applicability

4.1. Generator Operators  
4.2. Transmission Operators 
5. (Proposed) Effective Date: On the first day of the second quarter, after applicable regulatory approval.  
B.
Requirements

R1. Each Transmission Operator shall issue any of the following acceptable types of schedules, Tolerance Bands and durations to Generator Operators. [Violation Risk Factor: Medium] [Time Horizon: Same-day Operations]
1.1. A Voltage Schedule with a voltage setpoint and a voltage Tolerance Band that is within the capability of the Facilities.  
1.2. A Reactive Schedule that is based on either volt-ampere reactive (Var) output or power factor where the Generator Operator moves the generator operating point to the Var or power factor as directed and then holds the resulting generator terminal voltage that is within the capability of the Facilities (see R4).  

R2. The Transmission Operator’s schedules in R1 shall be technically based or based upon experience in order for a Generator Operator to maintain the voltage within Facility Ratings. [Violation Risk Factor: Medium] [Time Horizon: Same-day Operations]
R3. The Transmission Operator shall designate the schedule in R1 at any of the following points:
3.1. The generator terminals.
3.2. The high side of the generator step-up transformer.
3.3. The point of interconnection.
3.4. A location designated by mutual agreement between the Transmission Operator and Generator Operator. 
[Violation Risk Factor: Medium] [Time Horizon: Same-day Operations]

R4. If Reactive Schedules are supplied by the Transmission Operator, the Generator Operator shall use the Reactive Schedule to establish a generator terminal voltage that achieves the reactive output at the time of direction by adjusting the voltage setpoint of the automatic voltage regulator to provide the scheduled reactive power or power factor. This voltage setpoint will be maintained as the voltage schedule. This methodology (process) will hold true for subsequent modifications to the Reactive Schedule by the Transmission Operator whether it is identified to be performed on a fixed-time schedule or is an order received to modify operation. [Violation Risk Factor: Medium] [Time Horizon: Real-time Operations]
R5. If the Generator Operator uses outside control loops to manage MVar production, the Generator Operator shall be subject to the following: 

5.1. Operates the control loop such that the Automatic Voltage Regulator’s (AVR) automatic response to voltage deviations is not modified to the point of negating the voltage response during a system disturbance.

5.2. Utilizes control loops only by mutual agreement between the Generator Operator and the Transmission Operator affected by the control loop.

5.3. Keeps the AVR in voltage control mode. 
[Violation Risk Factor: Medium] [Time Horizon: Real-time Operations]
C. Measures
M1. Each Transmission Operator shall have evidence that it provided a schedule as specified in Requirement 1 to each Generator Operator.
M2. Each Transmission Operator shall have evidence that it provided a schedule that was technically based or based on experience in order for a Generator Operator to maintain the voltage within Facility Ratings as required by R2.

M3. Each Transmission Operator shall have evidence that it provided a schedule at one of the designated points in R3.
M4. If Reactive Schedules are supplied by the Transmission Operator, each Generator Operator shall have evidence that it used the Reactive Schedule to establish a generator terminal voltage that achieved the reactive output at the time of direction by adjusting the voltage setpoint of the automatic voltage regulator to provide the scheduled reactive power or power factor, and that the voltage setpoint was maintained as the voltage schedule for the specified period. 
M5. If the Generator Operator uses outside control loops to manage MVar production, each Generator Operator shall have evidence that:
5.1. The Transmission Operator agrees that the outer control loop does not negate the voltage response during a disturbance.

5.2. The Generator Operator obtained mutual agreement with the Transmission Operator affected by the control loop.
5.3. The Generator Operator’s AVR is in voltage control mode and controlling voltage.

D. Compliance

1. Compliance Monitoring Process


1.1
Compliance Monitoring Responsibility

Regional Entity 


1.2
Compliance Monitoring Period and Reset Time Frame
Not applicable.


1.3
Data Retention

The Generator Operators and Transmission Operators shall keep evidence for Measures M1 through M5 for three years plus the current year, or since the last audit, whichever is longer. 

1.4
Compliance Monitoring and Assessment Processes

Compliance Audits

Self-Certifications

Spot Checking

Compliance Violation Investigations

Self-Reporting

Complaints
1.5
Additional Compliance Information

None

2. Violation Severity Levels 
	R #
	Lower VSL
	Moderate VSL
	High VSL
	Severe VSL

	R1
	
	
	
	

	R2
	
	
	
	

	R3
	
	
	
	

	R4
	
	
	
	

	R5
	
	
	
	


E.
Regional Differences

None.
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