

Standard MOD-027-1 — Verification of Models and Data for Turbine/Governor and Load Control

A. Introduction

1. Title:
Verification of Models and Data for Turbine/Governor and Load Control
2. Number:
MOD-027-1
3. Purpose:
To verify that the Turbine/Governor and Load Control model and the model parameters represent generator unit real power response to system frequency variations in dynamic simulations used to assess Bulk Electric System reliability.
4. Applicability 

4.1. Functional entities

4.1.1 Generator Operators of generating facilities:
4.1.1.1 Connected to Eastern or Quebec Interconnections: 

Units ≥ 100 MVA, connected at the point of interconnection at 100 kV or above and with an average Capacity Factor greater than 12% over the last three calendar years.
Units ≥ 20 MVA within a plant ≥ 200 MVA, connected at the point of interconnection at 100 kV or above and with an average Capacity Factor greater than 12% over the last three calendar years.
4.1.1.2 Connected to Western Interconnection:
Units ≥ 75 MVA, connected at the point of interconnection at 100 kV or above and with an average Capacity Factor greater than 12% over the last three calendar years.
Units ≥ 20 MVA within a plant ≥ 150 MVA, connected at the point of interconnection at 100 kV or above and with an average Capacity Factor greater than 12% over the last three calendar years.
4.1.1.3 Connected to ERCOT Interconnection: 

Units ≥ 50 MVA, connected at the point of interconnection at 100 kV or above and with an average Capacity Factor greater than 12% over the last three calendar years.
Units ≥ 20 MVA within a plant ≥ 100 MVA, connected at the point of interconnection at 100 kV or above and with an average Capacity Factor greater than 12% over the last three calendar years.
4.1.2 Transmission Planner.

5. Proposed Effective Date:
To be determined.



B. Requirements

R1. The Generator Operator shall verify the Turbine/Governor and Load Control model and the model parameters which represent generator unit real power response to system frequency variations behavior in dynamic simulations per the following schedules:   
1) For new or existing units with new Turbine/Governor and Load control equipment, within 180 days of the commercial operation date or new equipment commissioning date.  Sister unit
 philosophy does not apply.
2) For existing units, including at least one sister unit
 at a plant, on a 10 calendar year cycle.  Verification shall be performed on a different sister unit each 10 calendar year cycle. 

3) If verification cannot be performed within the 10 year period because a unit has not been on-line, the 10 year schedule shall be extended.  It is permissible to wait until the unit is scheduled to operate in order to conduct verification so that sufficient advance notice to make arrangements for verification is available.  The subsequent ten year schedule will start upon a successful verification.  
4) For non-sister units that reach an average Capacity Factor greater than 12% over the last three calendar years, and have not been verified within the last 10 calendar years, verification shall be performed within the next calendar year.  The subsequent ten year schedule will start upon a successful verification.
R2.    The Transmission Planner shall provide to the Generator Operator a list of acceptable models for use in dynamic simulation software, including model structure and model data parameter sheets, within 30 calendar days of a request from the Generator Operator.

R3.    The Generator Operator shall select model(s) from the list provided by the Transmission Planner under R2. User written models, to the extent they are acceptable to the Transmission Planner, may be used.  Confidential or proprietary models shall not be used
.  
R4. The Generator Operator shall provide to the Transmission Planner the following unit specific information:

1) Manufacturer and type of speed governor controls.

2) A description of the Turbine e.g. for Hydro turbine - Kaplan, Francis, or Pelton; for steam turbine - boiler type, normal fuel type, and turbine type; or for gas turbine - the type and manufacturer.
3) The model block diagram and associated parameters.  If applicable, the model selected shall include representation of the real power response effects of outer loop controls (such as operator set point controls, load control, etc. but excluding AGC control) which would override the governor response (including blocked or nonfunctioning governors or modes of operation that limit frequency response).



R5. The Transmission Planner shall determine if the model(s) is useable by including the model(s) in dynamic simulation software and verify that:

1) A no-disturbance simulation contains no transients.

2) For an otherwise stable simulation, a disturbance simulation results in the equipment exhibiting positive damping. 
R6. The Transmission Planner shall inform the Generator Operator whether the model(s) is useable or not within 90 calendar days of model(s) receipt (R4).  If the model(s) is not useable, the Transmission Planner shall provide a description of the problem and any relevant details.

R7. The Generator Operator shall provide a written response within 90 calendar days of notification by the Transmission Planner that the model(s) is not useable. The Generator Operator’s response shall either:

1) Include any model parameter changes. 
OR,

2) If no model parameter changes are specified in the response, the Generator Operator shall provide the reason why.

R8. The Generator Operator shall provide to the Transmission Planner documentation demonstrating that the provided model(s) MW response matches the MW recorded response for either an applied simulated frequency deviation during a test or a measured system disturbance (i.e., an ambient event
).  The Generator Operator shall make this documentation available for inspection and technical review to the Reliability Coordinators, Transmission Operators, and Planning Authorities that have responsibility for the area in which the associated unit is located, within 60 calendar days of receipt of a request.
R9. The Generator Operator shall provide a written response within 90 calendar days of when a Transmission Planner or a Planning Coordinator provides dated electronic or hard copy comments detailing technical concerns with the Generator Operator’s model verification documentation. Upon review of the comments the Generator Operator shall either:

1)   Indicate what changes will be made to the model(s) 
       OR, 

2)   Provide the reasons why no changes will be made.
R10. The Generator Operator shall perform a review of its current Turbine/Governor and Load Control model when its Transmission Operator or Reliability Coordinator provides the Generator Operator dated electronic or hard copy evidence that the recorded Turbine/Governor and Load Control response to a Transmission system event did not match the predicted model response. Upon review the Generator Operator shall either: 

1) Provide a dated electronic or hard copy explanation detailing why the current model(s) is still appropriate within 90 days to the commenter and the Transmission Planner whose area the generating facility is located in, 
OR
2) Perform a re-verification in accordance with RX, RY, and RZ within 180 days. Once the re-verification is performed, the 10 year schedule as outlined in R1 will be reset. 
R11. The Generator Operator shall perform a review of its current Turbine/Governor and Load Control model and model parameters each time an activity that may alter the equipment response is performed. An activity that potentially alters the response of the Turbine/Governor and Load Control function includes but is not limited to:

· Governor control replacement including software alterations
· Plant Digital Control System addition or replacement

· Plant Digital Control System software alterations

· Speed droop or deadband change
The Generator Operator shall either:

1) Provide documentation that the response has not changed to the Transmission Planner within 90 days of completion of an activity that could have altered equipment response.

OR
2) Perform a re-verification in accordance with RX, RY, and RZ within 180 days. Once the re-verification is performed, the 10 year schedule as outlined in R1 will be reset.
C. Measures
M1. To be developed later
D. Notes

The following document(s) contain technical information detailing techniques that could be used in the development and verification of Turbine/Governor and Load Control models (R8).  It is recognized that other techniques to develop Turbine/Governor and Load Control models can result in the fulfillment of this Reliability Standard’s Requirements.
1) Either the sub group develops a White Paper that list specifications such as 
2) 
1. the details for ambient monitoring (required system frequency excursion characteristics, required sampling rate of unit MW recordings,  concept of model data based upon representative response, how to select the proper load control characteristic and ultimately, if ggov is used, the corresponding critical model parameters, on line speed reference test procedures including emphasis of being in normal control mode……..) with proper references back to the source documents     OR     just list the technical documents available, and let people dig and extract the information themselves (ouch)………………also consider the body of work identified by Howard including:  The Frequency Response Standard Drafting Team is putting finishing touches on a reference document that will address many of the issues that MOD-027 needs to consider.

2. The ERCOT/TRE efforts at developing a standard on frequency response have discovered that deadbanding is a significant issue that will need to be addressed.

3. The FRR SDT reference document includes specific recommendations and automated calculations in the form of Excel workbooks that provide a standard basis for calculating frequency response.  These workbooks would make a good starting point for ambient measurement.  The same workbooks are being included in the ERCOT standard.

4. The ERCOT work also includes methods to capture the effects of outer loop controls.

5. I am continuing my own investigations on continuous measurement methods.

1) The
 term “Frequency Response” is defined in [1] as an automatic and sustained change in the power consumption or output of a device that occurs within 5-30 seconds in response to a change in the Interconnection frequency.  Desired frequency response is in a direction that opposes a change in the Interconnection frequency.
2) The intention of this Reliability Standard is to verify speed/load control system models in a time frame of tens of seconds in order to ensure the potential impacts of over-riding load controllers are captured.
3) For hydro generators expected to operate in an isolated small system, a detailed model of the governor with tuning for small and large system configurations is normally required.

4) For base-load units, there is typically no governor response and a detailed governor model should not be used.

5) For units which can be operated at partial load and provide frequency response, both the speed/load governor and any outer loop limits or set-point control response should be modeled.

[1]
“Frequency Response Standard Whitepaper”, Prepared by the Frequency Task Force of the NERC Resources Subcommittee, April 6, 2004.







� Units at a plant that are 250 MVA or less and have identical applicable components and settings and are sited at the same physical location are, for the purposes of this standard, sister units.





�Did the sub team discuss a no MVA cap strategy for MOD-027?  Regardless of what we decided some months ago, I’d appreciate current thoughts.


�May need to revise this if we allow for all or a subset of units the submittal of droop, deadband, time constant, and load controller type by the GO to the TP


�This sentence needs work


�Notes that were contained in the July 08 draft – would these be included in the “Technical Reference Document?”
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