DRAFT 1 V2 Standard MOD – 025 – RFC – 01                               
08/29/07                                              


A. Introduction

1.
Title:

Verification and Data Reporting of Generator Gross and Net Reactive Power Capability 
2.
Number:
MOD – 025 – RFC – 01
3.
Purpose:
To establish ReliabilityFirst requirements for verification and data reporting of generator gross and net reactive power capability to support to support NERC Reliability Standard MOD-025.
4. Applicability:

4.1 Generator Operator
5. (Proposed) Effective Date:  Upon Board Approval
B. Requirements

R1
Each Generator Operator shall apply the following periodicity for generator verification:
R1.1
Generators with maximum nameplate ratings greater than or equal to 85 MVA shall have their reactive capabilities verified at least every five years.  Generators whose maximum nameplate rating is less than 85 MVA are exempt from the reactive verification requirements.

R1.2
All blackstart units, regardless of their size that are included in a Blackstart Capability Plan, shall have their reactive capabilities verified at least every five years


R2
Each Generator Operator shall record the plant reactive load during the verifications required by R3.

R2.1
Provide a simplified key one-line diagram (see FAQ for an example) showing all connections to the transmission system.  This includes Generator Step-Up (GSU), auxiliary, station service and standby (start-up) transformers.  The key one-line diagram shall show reactive power flows, with directional arrows, assuming the following plant operating conditions:

· Normal electrical plant configuration

· Normal full load equipment operation of all units

· Normal fuel handling in operation

· Normal ash removal systems in operation

· Normal environmental systems in operation.

R2.2
Generator Operators shall include reactive power consumption by Common Service Load (for example, coal-handling or lighting) that shall be prorated among the appropriate units in the plant and will represent the consumption normally experienced during the high-load period of the day.
R2.3
Discretion may be used when estimating reactive station service for small, unmanned hydro and internal combustion stations where station service is not accurately metered and/or recorded on an hourly basis.

R3
The Generator Operator shall verify the Gross and Net Reactive Power Capability by tracking for the specified period of continuous normal operation or by test.
R3.1
All equipment will be verified with all auxiliary equipment needed for normal operation in service.

R3.2
Units are to be verified at or near the Net verified Real Power Capability as required by MOD-024-RFC-01. A steady Real and Reactive Power output shall be maintained during the verification.


R3.3
Reactive capability verification is required as follows:
R3.3.1
Nuclear units only have to verify lagging reactive capability

R3.3.2
All units whose average capacity factor over the last three years is greater than 50 percent shall verify both leading and lagging reactive capability
R3.3.3
All blackstart units, included in a Blackstart Capability Plan shall verify both leading and lagging reactive capability
R3.3.4
All other units shall verify lagging reactive capability and zero reactive capability
R3.4
The over-excited (lagging) and under-excited (leading) reactive capabilities (MVAR) shall be verified with reference to the generator reactive capability (D) curve.  The reason(s) for any verified over-excited capabilities below the D curve and any verified under-excited capabilities above the minimum excitation limiter (MEL) shall be documented.  (For example, exciter or generator field current limitations, generator terminal voltage or auxiliary bus voltage limitations, volts per Hz alarms, excessive generator vibration, generator temperature limits, hydrogen pressure restrictions, shorted rotor turns, other protection, etc.)
R3.5
Units are to be verified while maintaining the voltage within normal operating limits on the system bus.

R3.5.1
The Generator Operator shall request the voltage schedule from the Transmission Operator to allow the unit being tested to demonstrate its maximum reactive capability while maintaining system voltages within acceptable limits.

R3.6
For hydrogen-cooled generators, the hydrogen pressure should be at the normal operation pressure. If the hydrogen pressure cannot be at the normal pressure, then the reason for this condition should be documented and the appropriate reactive capability curve should be used.

R3.7
The over-excited reactive capability verification shall be conducted for a minimum of one hour or until the temperatures have stabilized. Data for the zero and under-excited reactive capability verification may be recorded as soon as a limit is encountered.

R3.8
During the verification, the data required in R2, the scheduled and actual voltages at the system bus and the generator terminals should also be recorded. In addition, the nameplate GSU impedance, MVA rating, primary and secondary voltage ratings and available tap settings, and the existing GSU tap setting should be recorded.

R3.9
The reasons for any limit to unit reactive capability during the verification should also be specified (for example, reactive capability curve limit, minimum excitation limiter settings, field current limitation, generator voltage, auxiliary bus voltage, system voltage limits, generator vibration, generator temperatures, hydrogen pressure restriction, shorted rotor turns, etc.)

R4
The Generator Operator shall report the following data, following verification, in accordance with the schedule provided by the requesting Resource Planner:

R4.1
Seasonal gross and net Reactive Power generating capabilities.

R4.2
Reactive Power requirements of auxiliary loads.

R4.3
Method of verification, including date and conditions.

C. Measures
M1

M2 


M3 

M4


D. Compliance
1. Compliance Monitoring Process

1.1 Compliance Monitoring Responsibility

ReliabilityFirst Corporation

1.1.1 

1.1.2 

1.2 Compliance Monitoring Period and Reset Time Frame

Compliance Monitoring Period – Daily

Reset period - One calendar month

1.3 Data Retention

The documented methodology and daily plans must be held for the current calendar year plus previous calendar year 
1.4 Additional Compliance Information

None

2. Violation Severity Levels

2.1 Lower:
There shall be a lower violation if the following condition exists:
2.1.1


2.2 Moderate:
There shall be a moderate violation if the following condition exists:

2.2.1
 

2.3 High: 
There shall be a high violation if the following condition exists:

2.3.1
 

2.4 Severe: 
There shall be a severe violation if any of the following conditions exists: 

2.4.1


E. Definitions
The following are definitions of terms used in this Standard:
Capacity Factor (expressed as a percent) - Is net actual energy generation (MW-hours) divided by the period (hours) multiplied by the net max capacity rating (MW)
Real Power - The portion of electricity that supplies energy to the 
load.
Reactive Power - The portion of electricity that establishes and sustains 
the electric  and magnetic fields of alternating-current 
equipment. Reactive power must be supplied to most 
types of magnetic equipment, such as motors and 
transformers. It also must supply the reactive losses 
on transmission facilities. Reactive power is provided 
by generators, synchronous condensers, or electrostatic 
equipment such as capacitors and directly influences 
electric system voltage. It is usually expressed in 
kilovars (kvar) or megavars (Mvar).
Blackstart Capability Plan  - A documented procedure for a generating unit or 
station to go from a shutdown condition to an operating 
condition delivering electric power without assistance 
from the electric system. This procedure is only a 
portion of an overall system restoration plan.
F. IntraRegional Differences
None

G. Notes
None
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