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	A. Introduction

1. Title: Voltage and Reactive Control

2. Number: VAR-001-1

3. Purpose: To ensure 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. Transmission Operators.

4.2. Generator Operators

4.3. Purchasing-Selling Entities

5. Proposed Effective Date: July 1, 2005

B. Requirements

R1. Each Transmission Operator, individually and jointly with other Transmission Operators, shall ensure that formal policies and procedures are developed, maintained, and implemented for monitoring and controlling voltage levels and MVAR flows within their individual areas and with the areas of neighboring Transmission Operators.

R2.  Each Transmission Operator shall acquire sufficient reactive resources within its area to protect the voltage levels under normal and Contingency conditions. This includes the Transmission Operator’s share of the reactive requirements of interconnecting transmission circuits.

R3. Each Transmission Operator shall specify a voltage or reactive schedule to be maintained by each synchronous generator, within the reactive capability of the unit, at a specified bus and shall provide this information to the Generator Operator.

R3.1. Each Transmission Operator shall maintain a list of synchronous generators that are required to follow a voltage or reactive schedule and shall provide this information to the Generator Operators.

R4. Each Purchasing-Selling Entity shall arrange for (self-provide or purchase) reactive resources to satisfy its reactive requirements identified by its Transmission Service Provider.

R5. The Transmission Operator shall know the status of all transmission reactive power resources, including the status of voltage regulators and power system stabilizers.

R6. The Transmission Operator shall be able to operate or direct the operation of devices necessary to regulate transmission voltage and reactive flow.

R7.  Each Transmission Operator shall operate or direct the operation of capacitive and inductive reactive resources within its area – including reactive generation scheduling; transmission line and reactive resource switching; and, if necessary, load shedding – to maintain system and Interconnection voltages within established limits.

R8. Each Transmission Operator shall maintain reactive resources to support its voltage under first Contingency conditions.

R8.1. Each Transmission Operator shall disperse and locate the reactive resources so that the resources can be applied effectively and quickly when Contingencies occur.
R9. Each Transmission Operator shall correct IROL or SOL violations resulting from reactive resource deficiencies (IROL violations must be corrected within 30 minutes) and complete the required IROL or SOL violation reporting.

Each Generator Operator shall provide information to its Transmission Operator on the status of all generation reactive power resources, including the status of voltage regulators and power system stabilizers. When a generator’s voltage regulator is out of service, the Generator Operator shall maintain the generator field excitation at a level to maintain Interconnection and generator stability.

R10. Each Transmission Operator shall have procedures requiring each Generator Operator with one or more generators connected to its system to provide the following information to the Transmission Operator, the Regional Reliability Organization, and NERC within five business days of a request:

R10.1. Summary reports showing the number of hours each synchronous generator did not operate in the automatic voltage control mode during a specified time period.

R10.2. Detailed reports of the date, duration, and reason for each period when a synchronous generator was not operated in the automatic voltage control mode.

R10.3. The procedures shall require the Generator Operator to retain the above information for 12 rolling months.

R10.4. The procedures shall also specify criteria by which generators are to be exempt from the above requirements.

R11. The Transmission Operator shall have procedures requiring the Generator Owner to provide tap settings, available tap ranges, and impedance data for generator step-up and auxiliary transformers. When tap changes are necessary, the Transmission Operator shall provide the Generator Owner and Generator Operator with a report that specifies the required tap changes and technical justification for these changes. The Transmission Operator procedures shall address generating unit exemption criteria (including any that may apply to nuclear units).

R12. The Transmission Operator shall direct corrective action, including load reduction, necessary to prevent voltage collapse when reactive resources are insufficient.

C. Measures

M1. The Transmission Operator has documentation of the voltage or reactive schedule provided to the Generator Operator and provides the information to the Regional Reliability Organization and NERC within five business days of a request

M2. The Transmission Operator has evidence that the written procedures for synchronous generators meet Requirement R10.

M3. The Transmission Operator shall have procedures for reporting synchronous generator step-up and auxiliary transformer tap settings and available tap ranges as specified in Requirement R11.

D. Compliance

6. 1. Compliance Monitoring Process

6.1. Compliance Monitoring Responsibility

Regional Reliability Organization

6.2. Compliance Monitoring Period and Reset Timeframe

Not specified.

6.3. Data Retention

Not specified.

6.4. Additional Compliance Information
Not specified.

7. Levels of Non-Compliance

7.1. Level 1:   Transmission Operator has procedures for Generator Operators to follow but they do not include all of the requirements of Requirements R10 and R11.

7.2. Level 2:   Reports indicate incidents of synchronous generator operation without automatic voltage control for a total of less than 16 unit-hours, without permission from the Transmission Operator.

7.3. Level 3:   Incomplete documentation of the requested voltage or reactive schedule was provided.

7.4. Level 4:   Transmission Operator has no procedures for Generator Operator to follow to report generator operation in the non-automatic voltage control mode. Transmission Operator has no procedure for Requirement R11.

E. E. Regional Differences

None identified.

	F. Introduction

8. Title:
Generator operation for maintaining network voltage schedules.
9. Number:
IIIC M3
10. Purpose:

11. Applicability

11.1. Transmission Operator/owner
12. Effective Date: October 9, 2000


G. Requirements

R13. (Standard) Synchronous generators shall maintain a network voltage or reactive power output as required by the Transmission Operator within the reactive capability of the units.  Generator step-up and auxiliary transformers shall have their tap settings coordinated with electric system voltage requirements.
H. Measures

Documentation of the voltage or reactive schedule provided to synchronous generator owners/operators.

List of exempt synchronous generators.

M4. Each Transmission Operator shall specify a voltage or reactive schedule to be maintained by each synchronous generator at a specified bus and shall provide this information to the generator owner/operator.  Documentation of the information provided to the generator owner/operator shall be provided to the Region and NERC on request (five business days). 

M5. Each Transmission Operator shall maintain a list of synchronous generators that are exempt from the requirement of maintaining a network voltage or reactive schedule.  The list of exempt generators shall be made available to the Region and NERC on request (five business days).

I. Compliance

13. Compliance Monitoring Process

13.1. Compliance Monitoring Responsibility

Regions

13.2. Compliance Monitoring Period and Reset Timeframe
On request (five business days).
13.3. Data Retention

13.4. Additional Compliance Information
14. Levels of Non-Compliance
14.1. Level 1:
Not applicable.
14.2. Level 2:
An incomplete list of exempt synchronous generators was provided
14.3. Level 3:
Incomplete documentation of the requested voltage or reactive schedule was provided.
14.4. Level 4:
No documentation of the voltage or reactive schedule was provided
J. Regional Differences

15. None identified.



