ERCOT Operating Guides
Section 9

Attachment E
Biennial Unit Reactive Limits (Lead and Lag) Verification

Effective Date

(Effective Upon Texas Nodal Market Implementation)
9.1.1 Biennial Unit Reactive Limits (Lead and Lag) Verification

General Information

Unit Code : *


Location (County): *






Unit Name:  *




Date of test: *





Generator’s QSE: *



Resource Entity: *




Test Details

Instructions:
(1)
Maximum lagging reactive tests should be performed with the unit at or above 95% of the current dependable MW capability.  Leading reactive tests may be performed during light Load conditions of the ERCOT System or at a normal operating real output (MW) that leading reactive capability can be measured and tested within the limits established by the Corrected Unit Reactive Limit (CURL) curve.  This form is to be submitted by the QSE to ERCOT with a copy of the generator reactive capability design curve or the CURL curve as described in Section 3.1.4.3. title, marking the measured maximum output capability.  This measured capability must be equal to or greater than 90% of the established CURL on the submitted generator reactive capability design curve or the CURL curve.  Inability to reach the value described above must be noted with an explanation of the limiting factor, which prevented design capability or CURL capability performance.  The inability to reach the measurement criteria may be cause for ERCOT
(a) 
To require the Resource Entity to retest the generator’s performance for a  lagging test only, or 
(b) 
To require the Resource Entity to produce a CURL curve that reflects current operating limits.  
(2)
The Resource Entity shall verify that the Automatic Voltage Regulator is in service.  The minimum acceptable test duration is 15 minutes.  During a Coordinated Test, as described in Section 3.1.4.3, title, the normally specified switchyard voltage should be maintained by adjusting voltage control devices/units in so far as possible.  Show leading reactive value as a negative (-) number.
* This entry is required for all tests

*CORRECTED UNIT REACTIVE LIMIT (CURL) CURVE: (1)
Maximum Lagging Reactive at current Gross Dependable MW Output


 MVAR(Gross) at 
 MW(Gross) (1)
Maximum Lagging Reactive at current Gross Low Sustained Limit MW Output

 MVAR(Gross) at 
 MW(Gross) (1)
Maximum Leading Reactive at current Gross Dependable MW Output


 MVAR(Gross) at 
 MW (Gross) (1)
Maximum Leading Reactive at current Gross Low Sustained Limit MW Output
_______ MVAR(Gross) at 
 MW(Gross) (1)
* Defined Test:

 Coordinated Test

 Non-Coordinated Test

*Test Performed:


*Location at which data observed (specify all that apply):

 Maximum Leading Reactive

 Generator Terminals (preferred)

 Maximum Lagging Reactive

 High Voltage side of Generator Step-Up (GSU) Transformer

 Other (specify location):  





TESTED REACTIVE CAPABILITY

*Generator Gross Reactive (MVAR): (+/-) _____ (2)

*Auxiliary Reactive Load (MVAR): _____ (3)
 Observed     Calculated
*Net Reactive to the Transmission System (MVAR): (+/-) _____ (5)   Observed     Calculated
*Net Generator Reactive (MVAR): _______ (6)   Observed     Calculated
TEST CONDITIONS:

*Start Time: ________________
*Stop Time: ______________

*Generator Gross Generation (MW): _____ (7)

*Net Dependable Unit Generation (MW): _____ (8)

*Auxiliary Load (MW): _____ (4)

*Generator Terminal Power Factor: _____
*Transmission Bus Voltage (kV): _____ (9)
*Nominal Transmission Bus Voltage (kV): _____

*Generator Terminal Voltage (kV): _____
Auxiliary Bus Voltage (kV): _____ (10)

Ambient Air Temperature (°F): _____ (10)

*Generator Hydrogen Pressure, if applicable (psig): _____ (11)

*Generator Step Up transformer tap setting: _____Ratio: HV _____kV/ LV ______kV (12)

*Abnormal Conditions at Time of Test: (13)



















*Briefly describe factors that limited reactive capability during test:

 Maximum Generator Voltage with Auxiliary loads

 Steady State Stability Limit

 Maximum Generator Voltage without Auxiliary loads
 Maximum Gross MW capability

 Minimum Generator Voltage with Auxiliary loads

 Minimum Gross MW capability

 Minimum Generator Voltage without Auxiliary loads
 Minimum Excitation Limiter

 Main transformer capability plus Auxiliary loads

 Loss of Field Relay

 Other:  











Submittal

*Resource Entity Representative:  








*QSE Representative:  









*QSE/Resource Entity Contact Phone Number: 







Email Address: 










*Date submitted to ERCOT Rep.: 








Notes:
Maximum Leading and Maximum Lagging tests may be conducted at different times of the year.


Notes
(1)
These quantities are taken directly from the Corrected Machine Capability Curve.  The MVAR reactive maximum lagging value is the expected output at the generator terminal (gross output) with the generating unit at the Gross Dependable MW Output.  This is the Gross equivalent of the Net Dependable Output.  The MVAR reactive maximum leading value is the expected output at the generator terminal (gross output) with the generating unit at the Gross Low Sustained Limit MW output.  This is the Gross equivalent of the Net Low Sustained Limit.  The Maximum Lagging Reactive at current Gross Low Sustained Limit and Maximum Leading Reactive at current Gross Low Sustained Limit are used for curve validation only.

(2)
Metered reactive at the generator’s terminals.
(3)
Auxiliary Reactive Load (Load only associated with Generator such as fans, boiler pumps etc.).
(4)
Metered Auxiliary Real Load (Load only associated with Generator).
(5)
Observed – metered reactive on the high side of the generator step up transformer to the transmission system;
Calculated - (+/-) metered reactive at the generator’s terminals minus metered Auxiliary Reactive consumption minus generator step up transformer reactive losses minus Load host reactive consumption (Load host does not apply to most generators but only pertains to generators with self serve load).
(6)
Observed - (+/-) as metered, Gross generator reactive minus metered Auxiliary Reactive consumption;
Calculated - (+/-) metered net reactive to the transmission system minus generator step up transformer reactive losses minus Load host reactive consumption (Load host does not apply to most generators but only pertains to generators with self serve load),
(7)
Metered at the generator terminals.
(8)
Most current tested value on record at ERCOT,
(9)
Required for Coordinated Test.
(10)
(if limiting).
(11)
PSIG can be determined from PSIA by subtracting 14.7 from the PSIA gauge reading.
(12)
Actual tap setting – not nominal tap setting.
(13)
Describe fully.
(14)
Load Host consumption exists on either the low side or the high side of the step up transformer but typically not both.
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