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A. Introduction

1. Title:
Verification of Models and Data for Turbine/Governor and Load Control or Active Power/Frequency Control
 Functions  
2. Number:
MOD-027-1
3. Purpose:
To verify that the turbine/governor and load control or active power/frequency control1 model and the model parameters used in dynamic simulations that assess Bulk Electric System (BES) reliability accurately represent generator unit real power response to system frequency variations.
4. Applicability:

4.1. Functional entities

4.1.1 Generator Owners of generating facilities:
4.1.1.1 Connected to Eastern or Quebec Interconnections with the following characteristics: 

Each unit ≥ 100 MVA, connected at the point of interconnection
 at 100 kV or above.

Each plant ≥ 100 MVA, connected at the same point of interconnection at 100 kV or above.  Units ≥ 20 MVA are to be verified separately; the remainder of the plant is to be verified as an aggregate to the extent possible.

Any units or plant with an average capacity factor less than or equal to 5% over the last three calendar years are not required to be verified.
4.1.1.2 Connected to Western Interconnection with the following characteristics:

Each unit ≥ 75 MVA, connected at the point of interconnection2 at 100 kV or above.

Each plant ≥ 75 MVA, connected at the same point of interconnection at 100 kV or above.  Units ≥ 20 MVA are to be verified separately; the remainder of the plant is to be verified as an aggregate to the extent possible.

Any unit or plant with an average capacity factor less than or equal to 5% over the last three calendar years are not required to be verified.
4.1.1.3 Connected to ERCOT Interconnection with the following characteristics: 

Each unit ≥ 50 MVA, connected at the point of interconnection2 at 100 kV or above.

Each plant ≥ 75 MVA, connected at the same point of interconnection at 100 kV or above. Units ≥ 20 MVA are to be verified separately; the remainder of the plant is to be verified as an aggregate to the extent possible.

Any unit or plant with an average capacity factor less than or equal to 5% over the last three calendar years are not required to be verified.
4.1.2 Transmission Planners
Proposed Effective Date:

In those jurisdictions where regulatory approval is required:

· By the first day of the first calendar quarter, five years following applicable regulatory approval: 

· Each Generator Owner shall verify at least 30% of its applicable units per Interconnection on a MVA basis.

· By the first day of the first calendar quarter, seven years following applicable regulatory approval:

· Each Generator Owner shall verify at least 50% (this includes the units verified in the first year) of its applicable units per Interconnection on a MVA basis.

· By the first day of the first calendar quarter, twelve calendar years following applicable regulatory approval:

· Each Generator Owner shall verify 100% of its applicable units.

In those jurisdictions where no regulatory approval is required:

· By the first day of the first calendar quarter, five years following Board of Trustees adoption: 

· Each Generator Owner shall verify at least 30% of its applicable units per Interconnection on a MVA basis.

· By the first day of the first calendar quarter, seven years following Board of Trustees adoption:

· Each Generator Owner shall verify at least 50% (this includes the units verified in the first year) of its applicable units per Interconnection on a MVA basis.

· By the first day of the first calendar quarter, twelve calendar years following Board of Trustees adoption:

· Each Generator Owner shall verify 100% of its applicable units.

B. Requirements

R1.    Each Generator Owner shall provide verified models to its Transmission Planner(s) to ensure modeling data is accurate for use in simulation software. 
[Violation Risk Factor: ?] [Time Horizon: Long-term Planning]
R2. Each Transmission Planner shall provide model specific information and analysis to the Generators Owners in support of the Generator Owner’s model verification activities. 
[Violation Risk Factor: ?] [Time Horizon: Long-term Planning]
R3. 

C. Measures

M1. Evidence (such as dated electronic mail messages or mail receipts) that each Generator Owner provided verified models to its Transmission Planner(s) per the Periodicity Table (Attachment A).  The information that was provided by the Generator Owner to the Transmission Planner shall include all of the following:

A.
Documentation from the turbine/governor and load control or active power/frequency control1  model verification activities including the on-line response compared to the recorded response for either a frequency excursion from a system disturbance (an ambient event), or a frequency reference change. 

B.
Type of governor and load control or active power control/frequency control1 equipment.
C.
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; for gas turbine - the type and manufacturer; for variable energy plant - type and manufacturer. 

D.
Turbine/governor and load control or active power/frequency control1 model structure and data using appropriate models from the list of acceptable models provided by the Transmission Planner.
E.
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), if applicable.
M1.1
If the Generator Owner receives a Transmission Planner’s written notification that the turbine/governor and load control or active power/frequency control1  model is not “usable”
, or if the Generator Owner receives a Transmission Planner’s or Planning Coordinator’s written comments detailing technical concerns with the verification documentation, or if the Generator Owner receives a Transmission Planner’s or Reliability Coordinator’s written comments including evidence indicating that the predicted turbine/governor and load control or active power/frequency control1 model response did not match the recorded response for three or more transmission system events, then evidence of compliance includes a copy of a written response submitted within 90 days that includes either the technical basis for not changing the model, a list of future changes to the model, or a plan to perform a re-verification4 of the model.
M1.2
If the Generator Owner makes a change to its turbine/governor and load control or active power/frequency control1 that alters the equipment response
, then evidence of compliance includes a copy of a written response submitted within 180 days that either provides revised model data, or plans to perform a re-verification
.
M2. Evidence (such as dated electronic mail messages or mail receipts) that each Transmission Planner provided the Generator Owner the following: 

M2.1
If requested, within 30 calendar days of that request:

· Instruction on how to obtain or the list of acceptable models for use in dynamic simulation.

· Instructions on how to obtain the Transmission Planner’s software manufacturer’s dynamic model library block diagrams and/or data sheets 

· Any existing unit or plant specific data contained in the Transmission Planner’s dynamic database from the current in-use models.
M2.2
Within 90 calendar days of receipt of turbine/governor and load control or active power/frequency control1 system model verification information from its Generator Owner (M1 A-E), written response sent to the Generator Owner indicating that the turbine/governor and load control or active power/frequency control1 model is useable or not useable3.  
M3. 



D. Compliance
1.    Compliance Monitoring Process

A. Compliance Enforcement Authority
Regional Entity
B. Regional Entity Compliance Monitoring Period and Reset
Not Applicable

C. Compliance Monitoring and Enforcement Processes:

Compliance Audits

Self-Certifications

Spot Checking

Compliance Violation Investigations

Self-Reporting

Complaints

D. Data Retention

The Generator Owner and Transmission Planner shall each keep data or evidence to show compliance as identified below unless directed by its Compliance Enforcement Authority to retain specific evidence for a longer period of time as part of an investigation:

· The Generator Owner dated evidence that it provided the latest and prior turbine/governor and load control or active power/frequency control system model verifications for Requirement 1as specified in M1.

· The Generator Owner shall retain requests for data received and the data submitted for Requirement 1, as specified in M1.1 and M1.2, for 3 calendar years. 
· The Transmission Planner shall retain requests for data received and the data submitted for Requirement 2, as specified in M2, M2.1, and M2.2 for 3 calendar years.
· 
If a Generator Owner or Transmission Planner is found non-compliant, it shall keep information related to the non-compliance until found compliant. 

The Compliance Enforcement Authority shall keep the last audit records and all requested and submitted subsequent audit records.

E. Additional Compliance Information
None

2.    Violation Severity Levels 
	R #
	VRF
	Lower VSL
	Moderate VSL
	High VSL
	Severe VSL
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� Turbine/governor and load control or active power/frequency control: Turbine/governor load control applies to conventional synchronous generation and active power/frequency control applies to variable energy plants.


� The common transmission voltage level bus(ses) at which the generators’ step up transformers are connected.


� In order for the analysis to show that the model is useable, the model must be loaded into the Transmission Planners dynamic simulation software to determine if:  


The turbine/governor and load control or active power/frequency control function model initializes properly


A no-disturbance simulation results in negligible transients


For an otherwise stable simulation, a disturbance simulation results in the turbine/governor and load control or active power/frequency control model exhibiting positive damping


If the analysis showed that the model is not useable, the response shall include a technical description of why the turbine/governor and load control or active power/frequency control model is not useable.


� Control replacement or alteration including software alterations or plant digital control system addition or replacement, plant digital control system software alterations that alter droop, and/or deadband, and/or frequency response and/or a change in the frequency control mode (such as going from droop control to constant MW control, etc).Turbine / governor droop, and/or deadband, and/or load control……needs some words from Jason here for VERs….


� If re-verification is performed, the 10 year period as outlined in Table 1 is reset.
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