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April XXXX, 2004
TO: 
QSEs and Generation Resources









RE: 
Governor Response Obligations in the ERCOT Protocols and Operating Guides

Dear Wholesale Market Participant:
Governor response from generation is critical to grid operations following disturbances.  ERCOT has observed a decline in the initial recovery from disturbances recently.  ERCOT needs generator governor response, proportional to the frequency error, and applied dynamically in seconds without Dispatch Instruction.  Although mentioned in the ERCOT Operating Guides, existing Protocols are silent as to the obligation to maintain governors in service, and to respond to frequency excursions.  PRR 468 was recently approved to ensure such response continues to be available to the system, limiting frequency error, and maintaining reliability.   It includes measurable expectations regarding portfolio-wide response to such disturbances.  
At its February 10, 2004 meeting, the ERCOT Reliability and Operations Subcommittee requested that QSEs and Resource Entities receive a description of these requirements regarding governor response.   These are summarized in the attachment.  I have grouped these into three broad areas:  testing, operations, and performance measurement.  After PRR468:
· All generators are expected to have governors in service and free to respond when on-line, not just those providing Regulation or Responsive Reserve Ancillary Services.  ERCOT Operations needs to be informed whenever governors are blocked, impaired, damaged or otherwise incapable of responding temporarily.

· QSE portfolio performance will be measured as the primary means of assessing governor response.  An averaging of the portfolio response during the last six qualifying disturbances will be performed, as detailed in the new Protocol Section 5.8.2.
· Governors are expected to be tested in order to validate models used by ERCOT.  ERCOT has long suggested a 2-year test; NERC requires testing at least every 5 years.

ERCOT Compliance, with the support of ERCOT Operations and the Performance, Disturbance, Compliance Working Group (PDCWG), will take steps to ensure that these obligations are met.  Testing will be requested and submittals reviewed.  Operational requirements will be surveyed or audited.   Performance will be measured on a QSE portfolio average using an average of the last six disturbance events.   Let me know if you have comments or concerns; minor issues may need further clarification.  Your cooperation is essential to ERCOT System reliability.

Sincerely, 

Mark R. Henry, P.E.
ERCOT Compliance

512-225-7021

mhenry@ercot.com
Governor Response Obligations of Generating Companies & QSEs AFTER ADOPTION OF PRR468

The references below describe requirements from the ERCOT Protocols, ERCOT Operating Guides, and NERC Planning Standards as they apply to governor response.  Unless specified, references below are from the Protocols, based on changes after adoption of PRR468.  

Item 1.   Governor Testing and Model Verification
Protocol 5.8.1.1    Reporting

Generation Resources shall conduct applicable generating governor speed regulation tests as specified in the Operating Guides.  Test results and/or other relevant information shall be reported to ERCOT, and ERCOT shall forward results to the appropriate TSPs.

Unit governor modeling information required in the ERCOT Planning Criteria shall be determined from actual unit testing described in the Operating Guides.  Within thirty (30) days of ERCOT’s request, the results of the latest test performed shall be supplied to ERCOT and the connected TSP.

ERCOT Guide Reference 2.2.5
Governor performance tests should be conducted at least every two years and results used in analysis as described in Section 6.2.1, Turbine Governor Speed Regulation Tests.  A sample of such tests may be found in Section 6.2.1.2, Example of a Turbine Governor Speed Regulation Test for Mechanical Hydraulic Governor.  Every effort should be made to maintain governors with a 5% droop characteristic.

NERC Planning Standard II.B.S1.M5

Generation equipment owners shall test speed/load governor controls at least every

five years. Upon request, they shall provide the Regions with the status of

governor tests as well as information that describes the characteristics (droop and

dead band) of the speed/load governing system. (S1)
Item 2. Operational Requirements  

Protocol 5.8.1.2     Governor in Service  
At all times a generating unit is on line, its turbine governor shall remain in service and allowed to respond to all changes in system frequency.  Generation Resources shall not reduce governor response on individual units during abnormal conditions without the consent of ERCOT (conveyed by way of their QSE) unless equipment damage is imminent.

Protocol 5.8.1.1    Reporting
…..When the governor of a generating unit is blocked while the unit is operating, the QSE shall promptly inform ERCOT.  The QSE shall also supply governor status logs to ERCOT upon request.

Any short-term inability of a generating unit to supply governor response shall be immediately reported to ERCOT.

The tripping off line of a generating unit due to governor response problems should be immediately communicated to ERCOT and the QSE.

ERCOT Guide Reference 2.2.5           Turbine Speed Governors
All governors must be placed in-service. 

…..There are other elements that can contribute to poor governor response.  These include:

· Governor dead band

· Valve position limits

· Blocked governor operation

· Control mode

· Adjustable rates or limits

· Boiler/turbine coordinated control action

Every attempt should be made to minimize the effects of these elements on the governor operation.  Each QSE should monitor its units to verify that these elements do not contribute to a governor droop characteristic greater than 5%.
ERCOT Guide Reference 3.1.4
Each Generator at a generation facility shall have an automatic speed governor in service while the Generator is on line.  ….   The Generator is required to notify the ERCOT Control Area Authority, through its QSE if the operation of speed governors is impaired.

NERC Planning Standard III.C.S5.M7

Upon request, generating equipment owners shall provide the Region or

transmission system operator with information that describes the characteristics of

the speed/load governing system. Boiler or nuclear reactor control shall be

coordinated to maintain the capability of the generator to aid control of system

frequency during an electric system disturbance to the extent possible while

meeting the safety requirements of the plant. Nonfunctioning or blocked

speed/load governor controls shall be reported to the Region and transmission

system operator. (S5)
Item 3. QSE PORTFOLIO GOVERNOr RESPONSE Performance Measurement 
Protocol 5.8.2     Primary Frequency Control Measurements  

For the purposes of this section, the A Point is the last stable frequency value prior to a frequency disturbance.  For a decreasing frequency event with the last stable frequency value of 60.000 Hz or below, the actual frequency is used.  For a decreasing frequency event with the last stable frequency value between 60.000 and 60.036 Hz, 60.000 Hz will be used.  For a decreasing frequency event with the last stable frequency value above 60.036 Hz, actual frequency will be used.  For an increasing frequency event with the last stable frequency value of 60.000 or above, the actual frequency is used.  For an increasing frequency event with the last stable frequency between 59.964 and 60.000 Hz, 60.000 Hz will be used.  For an increasing frequency event with the last stable frequency value of 59.964 or below, the actual frequency is used.  ERCOT shall determine the A Point frequency for each event.

For the purposes of this section, the C Point is the lowest frequency value during the first seconds of the event.

For the purposes of this section, the B Point is the “recovery” frequency value after the C Point.   The B Point should occur after full governor response of the turbines has occurred, usually between ten (10) and thirty (30) seconds after the A Point, but not greater than sixty (60) seconds after the A Point.  ERCOT shall determine the B Point for each event.

B Point Plus Thirty Seconds: At thirty seconds following the B Point, an analysis will be performed to determine if primary frequency control response is sustained.

For the purposes of this section, a “Measurable Event” is the sudden change in interconnection frequency that will be evaluated for performance compliance will have i) a frequency B Point between 59.700 Hz and 59.900 Hz or between 60.100 Hz and 60.300 Hz, and ii) a difference between the B Point and the A Point greater than or equal to +/- 0.100 Hz.
5.8.2.1
ERCOT Required Primary Frequency Control Response

The combined response of all Generation Resources interconnected in ERCOT to a Measurable Event shall be at least 420 MW / 0.1 Hz. This value should be reviewed on an annual basis by ERCOT and the appropriate Market Participant group for system interconnection reliability needs.

This 420 MW / 0.1 Hz total primary frequency control response will be proportionally assigned to all QSEs with generation, proportionally, based on each QSE’s actual On-line generation as compared to the sum of all actual On-line generation during the interval including the time of the A Point of the event.  Any Load that trips during an event that is included in a QSE’s response will be subtracted from the QSE’s total response.  This measurement applies to turbine response only.

ERCOT will evaluate, with the assistance of the appropriate Market Participant group, QSE proportional participation during sudden changes in Interconnection Frequency during Measurable Events.  The actual response of each QSE will be compiled to determine if adequate primary frequency control participation was available.

ERCOT and the appropriate Market Participant group will review each Measurable Event, verifying the reasonableness of data, and tabulating QSE participation.  Data that is in question may be requested from the QSE for comparison and/or individual Resource data may be retrieved from ERCOT’s database.

A QSE’s participation will be averaged using the most recent six (6) Measurable Events to determine its rolling average contribution.

5.8.3
ERCOT Data Collection

5.8.3.1
Data Collection

ERCOT will collect all data necessary to analyze each Measurable Event.  This will include the following real-time data:

(1) Interconnection Frequency;

(2) Regulation Service deployed;

(3) Responsive Reserve Service deployed;

(4) QSE available Responsive Reserve Service;

(5) QSE total Generation;

(6) QSE SCE;

(7) QSE Bias;

(8) QSE LaaR MW;

(9) LaaR deployed;

(10) QSE Responsive Reserve Service; and,

(11) ERCOT Load and individual Resource(s) that contributed to the frequency deviation.

Reference Links:

Protocols: http://www.ercot.com/tac/retailisoadhoccommittee/protocols/keydocs/draftercotprotocols.htm
Operating Guides:  http://www.ercot.com/Participants/OperatingGuides/index.htm
NERC Planning Standards: ftp://www.nerc.com/pub/sys/all_updl/pc/pss/ps9709.pdf
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