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6 Reports and Forms

6.1
Reports

6.1.1
Disturbance Report

6.1.1.1
ERCOT Data

ERCOT will record the following data when frequency deviations of 0.175 Hz or greater occur and will use this information to generate the ERCOT initial Disturbance Report:

· Net interchange (MW) immediately before the disturbance.

· Net interchange (MW) immediately after the disturbance.

· Control Bias.

· Net MW Capability (including any capability lost) at the time of the disturbance.

· Net System Load (MW) for the hour ending closest to the time of the disturbance.

· Scheduled Net Interchange (MW) at the time of the disturbance.

· Amount of interruptible load (MW) tripped.

6.1.1.2
PGC Data

The PGC losing the unit will provide the following data to the ERCOT Operator as soon as possible after the disturbance:

· Unit Lost.

· Released net dependable capability (MW).

· Net generation at time of loss.

· Nature of trouble/Reason for loss.

· Time/Date of loss.

The above information, plus unit performance data, will be used by ERCOT to generate detailed reports for the PDC Task Force and will be submitted to the PDC Task Force at the next regularly scheduled meeting.

6.1.2
Relay Misoperation Report

	Date:


	Time:
	Utility:
	Voltage:

	Relay Type:

Style #:
	CB Number:
	Line/Bus/Auto/Unit Name: 

	Flags:


	Manufacturer: 
	
	

	Description of Misoperation/Failure: 

	(80 Character)

	

	

	

	

	

	Investigation Results:

	(80 Character)

	

	

	

	

	Corrective Action:

	(80 Character)

	

	

	

	

	

	Target Date:
	

	

	Recommendations:

	

	

	

	

	

	Reported By:
	
	
	Date:

	Phone Number:
	


6.2
Forms

6.2.1
Turbine Governor Speed Regulation Tests

6.2.1.1
Turbine Governor Speed Regulation Test for Mechanical-Hydraulic Governor

General Information

Unit Code (16 character):   


Location (County) :






Unit Name:  




Date of test:  






QSE:





Resource Entity:  





Steady State Speed Regulation at High-Speed Stop
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Where:

A =
Speed with speed changer set at high-speed stop and with throttle (or stop) valves open and machine running idle on the governor.

B =
Speed with speed changer set at high-speed stop and when governing valves just reach wide-open position.

Steady State Speed Regulation at Synchronous Speed 
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Where:

C =
Speed with speed changer set for synchronous speed and with throttle (or stop) valves open and machine running idle on the governor.

D =
Speed with speed changer set at the same position as in C above and when governing valves just reach wide open position.

Steady State Speed Regulation at Low-Speed Stop
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Where:

E =
Speed with speed changer set at low-speed stop and with throttle (or stop) valves open and machine running idle on the governor.

F =
Speed with speed changer set at low-speed stop and when governing valves just reach wide-open position.
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Test Data

	Point
	A
	B
	C
	D
	E
	F

	Speed, RPM
	
	
	
	
	
	

	
	
	
	
	
	
	

	Frequency Hz
	
	
	
	
	
	


Speed Changer Travel Time:

a.
From Low-Speed Stop to High-Speed Stop in _________seconds.

b.
From High-Speed Stop to Low-Speed Stop in _________seconds.

Over-speed Trip Test Speed at _________rpm.

Comments: 












Submittal

Resource Entity Representative:  









QSE Representative:  











Date submitted to ERCOT Control Area Authority Rep.: 






6.2.1.2
Example of a Turbine Governor Speed Regulation Test for Mechanical-Hydraulic Governor

Steady State Speed Regulation at High-Speed Stop
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Where:

A =
Speed with speed changer set at high-speed stop and with throttle (or stop) valves open and machine running idle on the governor.

B =
Speed with speed changer set at high-speed stop and when governing valves just reach wide-open position.

Steady State Speed Regulation at Synchronous Speed 
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Where:

C =
Speed with speed changer set for synchronous speed and with throttle (or stop) valves open and machine running idle on the governor.

D =
Speed with speed changer set at the same position as in C above and when governing valves just reach wide open position.

Steady State Speed Regulation at Low-Speed Stop
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Where:

E =
Speed with speed changer set at low-speed stop and with throttle (or stop) valves open and machine running idle on the governor.

F =
Speed with speed changer set at low-speed stop and when governing valves just reach wide-open position.
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Test Data

	Point
	A
	B
	C
	D
	E
	F

	Speed, RPM
	3850
	3570
	3600
	3310
	3500
	3210

	
	
	
	
	
	
	

	Frequency Hz
	64.2
	59.5
	60.0
	55.0
	58.3
	53.5


Speed Changer Travel Time:

a.
From Low-Speed Stop to High-Speed Stop in 
73
seconds.

b.
From High-Speed Stop to Low-Speed Stop in 
74
seconds.

Over-speed Trip Test Speed at 
3965
rpm.

Comments: 












6.2.1.3
Turbine Governor Speed Regulation Test for Electro-Hydraulic Governor

General Information

Unit Code (16 character):   


Location (County) :






Unit Name:  




Date of test:  






QSE:





Resource Entity:  





Turbine Governor Speed Regulation Test Procedures

a. Simulate unit on line and turbine speed at 3600 RPM.

b. Set load reference at minimum value.

c. Monitor valve demand signal and record as value 'A' (in %).

d. Reduce speed until valve demand just reaches maximum value.
Record valve demand as value 'B' (in %) and speed as value 'C' (in RPM).

e. Set speed at 3600 and load reference at maximum value.

f. Monitor valve demand signal and record as value 'D' (in %).

g. Increase speed until valve demand just reaches minimum value.
Record valve demand as value 'E' (in %) and speed as value 'F' (in RPM).

Turbine Governor Speed Regulation Test Results

	
	A
	B
	C
	D
	E
	F

	Valve Demand (%)
	
	
	
	
	
	

	Speed (rpm)
	
	
	
	
	
	


Speed Regulation With Decreasing Speed
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Speed Regulation With Increasing Speed
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Comments:  












Submittal

Resource Entity Representative:  









QSE Representative:  











Date submitted to ERCOT Control Area Authority Rep.: 







6.2.1.4
Definitions

	System Frequency Response
	This response is a function of three key variables; the system's composite governor droop, the percent of spinning capacity which is actually providing governor response, and the frequency response characteristic of the connected load.

	Percent Droop Settings
	Also known as Frequency Regulation, Speed Regulation, Speed Sensitivity, Speed Error and others.  Percent droop is the percent change in nominal frequency that will cause generator output to change from no load to full load.  It is the change in steady state rotor speed, expressed in percent of rated speed, when power output is gradually reduced from rated to zero power.  A common percent droop setting is 5% for both high and low frequency excursions.

	Dead Band
	The range of deviations of system frequency (+/-) that produces no turbine governor response, and therefore, no frequency (speed) regulation.  It is expressed in percent of rated speed, Hz, or RPM.

	Valve Position Limiter
	A device that acts on the speed and load governing system to prevent the governor-controlled valves from opening beyond a pre-set limit.

	Blocked Governor Operation
	Operating the generating unit with the control system adjusted to prevent the turbine governor from responding to system frequency (speed) variations.  In an effort to reduce speed governor operation in some generating units, turbine control systems can be adjusted to block the operation of the governor after the unit is in parallel with the system and is running at its desired output.  Selection of a high percent droop characteristic or a large dead band constitutes a form of blocked governor action.

	Variable Pressure Operation
	Varying the boiler pressure to improve turbine efficiency at lower loads.  Two methods are normally used.  With one method, the turbine governor (G.E.) or control (Westinghouse) valves are positioned in the wide-open position and the generator is changed by changing the boiler pressure.  With this method, there is very little, if any response to frequency excursions.  With the other method, the valves are positioned at approximately 50% open.  The valves are still able to respond to system disturbances.  Normal changes in generation requirements are made by varying the boiler pressure until the unit is at rated pressure.  After full pressure is reached, the turbine valves are used to make the required generation changes.


6.2.2
Seasonal Unit Net Real Power Capability Verification

General Information

Unit Code (16 character):   


Location (County):






Unit Name:  




Date of test:  






Generator’s QSE:  



Resource Entity:  





Test Results

Start Time:  

Start MW:  




MW 10 Minutes after Start Time:  

Time to Reach Maximum Generation:  



Temperature at Plant ((F):  


MW at Maximum Generation:  




MWH Net during the First Full Clock Hour after Maximum Generation is reached:  



Limiting Factors:  












Submittal

Resource Entity Representative:  









QSE Representative:  











Date submitted to ERCOT Control Area Authority Rep.: 






6.2.3
Biennial Unit Reactive Limits (Lead and Lag) Verification

General Information

Unit Code (16 character):  *


Location (County):  *






Unit Name:  *




Date of test:  *






Generator’s QSE:  *



Resource Entity:  *





Test Details

Instructions:

Maximum lagging reactive tests should be performed with the unit at or above 95% of 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 of these Operating Guides, 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 1) to require the Resource Entity to retest the generator’s performance for a lagging test only or 2) to require the Resource Entity to produce a CURL curve that reflects current operating limits.  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 of these Operating Guides, 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

* Defined Test:

 Coordinated Test

 Non-Coordinated Test

*CORRECTED UNIT REACTIVE LIMIT (CURL) CURVE: (1)

Maximum Lagging Reactive at Net Dependable MW Output

 MVAR at 
 MW

Maximum Leading Reactive at Net MW Output


 MVAR at 
 MW

*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)


*Net Reactive to the Transmission System (MVAR): (+/-) _____ (3)   Observed     Calculated
*Auxiliary Reactive Load (MVAR): _____
*Net Generator Reactive (MVAR): _______(4)   Observed     Calculated
TEST CONDITIONS:

*Start Time: ________________
*Stop Time: ______________

*Generator Gross Generation (MW): _____ (5)

*Net Dependable Unit Generation (MW): _____ (6)

Auxiliary Load (MW): _____


*Generator Terminal Power Factor: _____

Transmission Bus Voltage (kV): _____ (7)

*Nominal Transmission Bus Voltage (kV): _____

*Generator Terminal Voltage (kV): _____
Auxiliary Bus Voltage (kV): _____ (8)

Ambient Air Temperature (°F): _____ (8)

*Generator Hydrogen Pressure (psia/psig): _____

*Generator Step Up transformer tap setting: _____Ratio: HV _____kV/ LV ______kV (9)

*Abnormal Conditions at Time of Test:(10) 








*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:  











*Date submitted to ERCOT Control Area Authority 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,

(2)
Metered reactive at the generator’s terminals,

(3)
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 pertains to QFs),
(4)
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 pertains to QFs) minus Auxiliary Reactive consumption,
(5)
Metered at the generator terminals,

(6)
Most current tested value on record at ERCOT,

(7)
Required for Coordinated Test,

(8)
(if limiting),

(9)
Actual tap setting – not nominal tap setting,

(10)
Describe fully.
6.2.4
Seasonal Hydro Responsive Reserve Net Capability Verification

General Information

Unit Code (16 character):   


Location (County):






Unit Name:  




Date of test:  






Generator’s QSE:  



Resource Entity:  





Test Details

Start Time 



Start MW 


MW at 4 seconds 


MW at 10 seconds 


Max MW 




Submittal

Resource Entity Representative:  









QSE Representative:  











Date submitted to ERCOT Control Area Authority Rep.: 






6.2.5
Annual LaaR Telemetry Test

General Information
Date:




Location (County):





ERCOT Asset Code:


LaaR’s QSE:






Load Resource Name:


Load Point Name:





(multiple points only)

Instructions

As specified in Protocol Section 6.10.2, General Capacity Testing Requirements, a Load acting as a Resource that is providing Ancillary Services shall have its telemetry attributes verified by ERCOT annually.  This annual verification is performed between the Load acting as a Resource and the QSE representing the Resource.  The Telemetry Test Results should reflect the actual status of each of the telemetered points being submitted to ERCOT during a specified interval.  If the LaaR consists of more than one Load point with multiple breakers and/or under frequency relays (the latter applicable to LaaRs providing Responsive Reserve Service), please submit one form per Load point.  ERCOT will perform a comparison of the data provided on this form to the actual telemetered values received by ERCOT.  Any significant variances will be reported back to the QSE to investigate and correct.  ERCOT will send the QSE a copy of each validated test form.
Telemetry Test Results

Start Time Interval:


LaaR Breaker Status:

Response MW:




UFR Status*:


MW at Maximum Load**:




Note:
*
Only applicable to LaaRs providing Responsive Reserve Service

**
Maximum available capacity for each LaaR will be capped to the Maximum Load test level
By signature below, the LaaR Representative certifies that the telemetry and high set under frequency relays, where applicable, are in place and fully functional.

Submittal

LaaR Representative Name:


Signature:






QSE Representative:



Date submitted to ERCOT:





ERCOT Validation By:


Date:







6.2.6
Biennial Test for LaaRs Providing Responsive Reserve Service
General Information
Date:





Location (County):





ERCOT Asset Code:



LaaR’s QSE:





Load Resource Name:



Load Point Name:






(multiple points only)

Instructions

As specified in Protocol Section 6.10.2, General Capacity Testing Requirements, a Load acting as a Resource providing Responsive Reserve Service shall test each under frequency relay or solid state controller, whichever applies, for correct operation.  A separate certified relay test results sheet is to be attached for each relay tested.  Please provide sufficient notation on each test sheet to assist ERCOT in matching up the sheet to individual relays.  This test of the under frequency relay does not require the Load to be interrupted.  If, within the biennial testing period, the Load’s performance has been verified through the correct response to an actual event, the data from that event can be supplied to meet this requirement and the required annual telemetry test.  The date, interval, and other information associated with the event are to be noted below.  ERCOT will return a copy of the validated test form to the QSE.

Verification of telemtered Response to an Actual Event

Date of event:




Interval of event:






LaaR Breaker Status :



MW Load Prior to Event:


UFR Status:

Instantaneous Response MW:

Frequency deviation Hz:


Time Load restored:

ERCOT Operator:






Submittal

By signature below the LaaR representative certifies the high set under frequency relay(s) are in place and fully functional.

LaaR Representative Name:



Signature:




Name of Company Performing Relay Test:







QSE Representative:



Date submitted to ERCOT:




ERCOT Validation By:



Date:




Note: Please attach certified relay test results sheet(s) to this form when submitting to ERCOT
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� Westinghouse recommends using only this test.


� Westinghouse recommends using only this test.
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