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A. Introduction
1.
Title:

Verification and Data Reporting of Generator Reactive Power Capability 
2.
Number:
MOD – 025 – 2
3.
Purpose:
To ensure that planning entities have accurate  generator Reactive Power capability  modeling data used in system planning studies.
4. Applicability:
4.1. Facilitional Entities:
4.1.1. Generator Operators of generating Facilities, connected at the point of interconnection at 100 kV or above, containing an individual generating unit greater than 20 MVA (individual gross nameplate rating) or generating plant/facility greater than 75 MVA (gross aggregate nameplate rating)

4.1.2. Blackstart unit, regardless of their size or point of interconnection voltage, that is included in a Blackstart Capability Plan 


4.1.3. 
Resource Planner



4.1.4. 
Planning Coordinator
4.2 Facilities:

4.2.1 Generating Facilities connected at the point of interconnection at 100 kV or above, containing an individual generating unit greater than 20 MVA (individual gross nameplate rating) 
4.2.2 Generating plants/Facilities connected at the point of interconnection at 100 kV or above, containing greater than 75 MVA (gross aggregate nameplate rating). 

4.2.3 Variable energy units such as wind generators, solar, and run of river hydro are exempt from the requirements of this Standard.
5. (Proposed) Effective Date: All requirements of MOD-024-2 become effective the first day of the first calendar quarter six months after applicable regulatory approval. In those jurisdictions where no regulatory approval is required, the standard shall become effective on the first day of the first calendar quarter six months after Board of Trustees adoption.
B. Requirements
R1.
The Generator Operator shall record as described in Attachment 1 the following verified data:

R1.1.
Gross Reactive Power generating capabilities.

R1.2.
Reactive Power requirements of auxiliary loads.

R1.3.
Method of verification, (either performance tracking during routine operation or during operation specifically to perform verification), including date, time, and ambient air temperature.
R2.       The Resource Planner and Planning Coordinator shall provide the Generator Operator of applicable nuclear or fossil facilities with the reporting schedule for the verified capabilities.
R3.
Each Generator Operator shall verify the gross Reactive Power Capability by tracking for the specified period of time.
R3.1.
All equipment will be verified with all auxiliary equipment needed for expected normal operation in service and the automatic voltage regulator in service.

R3.1.1. 
Verification shall be performed individually for every generating unit greater than 20 MVA (gross nameplate rating)

R3.1.2.
Verification shall be performed individually for every blackstart unit
R3.1.3.
Verification of all generating units in a generating plant/facility greater than 75 MVA (gross aggregate nameplate rating) not containing a generating unit greater than 20 MVA (gross nameplate rating) shall be verified in aggregate for the units not verified individually
R3.2.
Verification shall be performed for maximum over-excited (lagging) and under-excited (leading) reactive capability at 95% or greater of the most recent gross verified Real Power Capability reported as required by MOD-024-2 or in the case of wind or hydro machines maximum achievable capability. A steady as possible Real and Reactive Power output shall be maintained during the verification.

R3.3.
Verification of all generating units other than wind or hydro machines shall be performed for maximum overexcited (lagging) and under-excited (leading) reactive capability at the minimum Real Power output at which it would be expected to operate during periods other than peak conditions. 
R3.4.
The over-excited reactive capability verification required in R3.2 shall be conducted for a minimum of one hour or until the temperatures have stabilized, which ever is longer. 

R3.5.
The under-excited reactive capability verification data required in R3.2 and R3.3 and the over-excited reactive capability verification data required in R3.3 shall be recorded as soon as a limit is encountered.  
R3.6.
The verified over-excited (lagging) and under-excited (leading) reactive capabilities (MVAR) shall be documented by plotting the values on the applicable generator or plant/facility capability curve considering conditions such as hydrogen pressure, cooling, etc..  This curve shall also show the under-excited and over-excited limiter lines if so equipped. (Note to SDT - The same curve as the one supplied under PRC_019 may be used for this purpose if desired.) The reason(s) that any verified over-excited capabilities fall below the generator or plant/facility capability curve and any verified under-excited capabilities fall above the automatic voltage regulator’s under-excited limit (corrected for voltage if necessary) shall be documented.(Examples of possible reasons include  generator terminal voltage or auxiliary bus voltage limitations, system voltage or VAR schedule constraints, volts per Hz or other AVR limiters, excessive generator vibration, generator temperature limits, hydrogen pressure restrictions, other protection, etc.)
R3.7.
The Generator Operator shall request a voltage schedule from the Transmission Operator to allow the unit being verified to demonstrate its maximum reactive capability.

R3.8.
For hydrogen-cooled generators, the verification shall be performed at normal operating pressure and the appropriate reactive capability curve should be used.

R3.9.
During the verification, the Generator Operator shall document the (1) voltage scheduled by the Transmission Operator and  (2) average voltages at the high and low side of the generator step-up and/or system interconnection transformer(s). 
R3.10.
During the verification, the existing generator step-up and/or system interconnection transformer(s) tap setting shall be recorded.

R4.
Each Generator Operator shall record the Reactive Power requirements of auxiliary loads during the verifications required by R3.
R4.1
Generator Operators shall provide a simplified key one-line diagram (see Attachment 1) showing sources of auxiliary Reactive Power and associated system connections.  This diagram shall include generator step-up and/or system interconnection and auxiliary` transformers.  The diagram shall show Reactive Power flows, with directional arrows.

R4.2.
Generator Operators shall include Reactive Power consumption by common service load (for example, coal-handling, lighting, etc.) that shall be prorated among the appropriate units in the plant and will represent the consumption assuming expected normal full load equipment operation of all units.
R4.3.
If metering does not exist to measure specific reactive auxiliary load(s), an engineering estimate and associated calculations shall be provided upon request.
R5.
Each Generator Operator shall apply the following periodicity for generator Reactive Power capability verification for each unit operated:
R5.1
Each generator or generating plant/facility shall have its Reactive Power capability verified at least every five years or within 30 calendar days following the discovery of a change that is expected to affect its Reactive Power capability by more than 10% of the last reported verified capability and is expected to last more than six months.  
R5.2.
Each blackstart unit, regardless of its size that is included in a Blackstart Capability Plan, shall have its Reactive Power capability verified at least every five years or within 30 calendar days following the discovery of a change that is expected to affect its Reactive Power capability by more than 10% of the last reported verified  capability and is expected to last more than six months. 

R5.3.
The Generator Operator operating five or more units or generating plants/facilities shall perform approximately 20% of the verifications each year.  More than 20% of the verifications may be performed with approval by the Transmission Operator.   


R6.
The Generator Operator shall provide the data as recorded in R1 to the Resource Planner and Planning Coordinator per the schedule previously provided in R2.
C. Measures
M1

M2 


M3 

M4


D. Compliance
1. Compliance Monitoring Process

1.1 Compliance Monitoring Responsibility

1.2 Compliance Monitoring Period and Reset Time Frame

1.3 Data Retention

1.4 Additional Compliance Information

2. Violation Severity Levels

2.1 Lower:



2.2 Moderate:

 

2.3 High: 

 

2.4 Severe: 



E. Definitions
The following are definitions of terms used in this Standard:
F. IntraRegional Differences
None

G. Notes
None
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