WECC compliance with NERC draft Standards for 2006 Field Test
Mod-026, Mod -027, Prc-019, PRC-024
	NERC Standard Requirement
	WECC Document Reference

	From Mod-026-1 

R1. The Regional Reliability Organization shall establish and maintain procedures to address verification of models and data associated with generator excitation system functions including voltage regulator controls, limiters, compensators, and power system stabilizers.  These procedures shall include the following: 

R1.1. Generating unit exemption criteria including documentation of those units that are exempt from a portion or all of these procedures.

R1.2. Acceptable methods for model and data verification, including any applicable conditions under which the data should be verified.  Such methods can include use of manufacturer data, commissioning data, performance tracking, engineering analysis, field verification of equipment settings, testing, simulation and comparison with test results or disturbance monitoring data, etc.

R1.3. Periodicity and schedule of verification and reporting, including a list of report recipients, schedules associated with field changes to existing units, and refurbished units.
R1.4. Information to be reported related to generator excitation system functions:

R1.4.1. Verified manufacturer and type of excitation system/voltage regulator control system (for example, static, brushless, rotating, etc.).

R1.4.2. Verified model for each excitation system/voltage regulator control system with associated gains, time constants, and limits.

R1.4.3. Verified static set points for under and over excitation limiters.

R1.4.4. Verified line drop compensator settings.  

R1.4.5. Open circuit test response data showing generator field voltage and generator terminal voltage (exciter field voltage and current data for brushless units).

R1.4.6. Verified model for each power system stabilizer with associated gains, time constants, and limits.

R1.4.7. Confirmation that the verification was conducted with the voltage regulator in the automatic voltage control mode

R1.4.8. Method of verification used. 

R1.4.9. Date of verification.

R2. The Regional Reliability Organization shall provide its generator excitation system data verification and reporting procedures, and any changes to those procedures, to the Generator Owners, Generator Operators, Transmission Operators, Planning Authorities, and Transmission Planners affected by the procedure within 30 calendar days of the approval.

R3. The Generator Owner shall follow its Regional Reliability Organization’s procedures for verifying and reporting its models and data associated with generator excitation system functions per MOD-026 R1.


	From the WECC Generating Unit Model Validation Policy  (Policy) approved July 2006

A.3. Applicability:

A.3.1. Facilities Affected:    This policy statement applies to generating facilities connected to the Western Electricity Coordinating Council (WECC) transmission grid at 60 kV or higher voltage (both new and existing, synchronous and non-synchronous) with single unit capacity of 10 MVA and larger, or facilities with aggregate capacity of 20 MVA and larger.

A.3.2. Baseline Testing
A.3.2.1. The Generator Owner shall test the generating unit and validate its model data.

The associated reference documents (with the Policy) titled Generating Unit Baseline Test Requirements and Generating Facility Model Validation Requirements describe methods for verification of the various data items and conditions under which they must be verified.  

According to the policy, generator owners are required to perform initial tests to validate data, then they are required to validate the data after changes to generator systems, and verify the data every 5 years or if the transmission planner has reason to suspect the data.  They are required to provide the reports to the transmission planner, who review the report and provide it to WECC
The reference document titled Generating Facility Data Requirements section 2.2 describes requirements for data to be reported regarding the excitation system.  All of these items are mentioned.
The generator test policy is posted on the public WECC web site to assure availability to those that need it.

	From Mod-027-1
R4. The Regional Reliability Organization shall establish and maintain procedures to address verification of generator unit frequency response.  These procedures shall include the following:

R4.1. Response time to be modeled, e.g. up to 30 seconds for steam units, up to 45 seconds for hydro units, etc.

R4.2. Generating unit exemption criteria including documentation of those units that are exempt from a portion or all of these procedures.

R4.3. Acceptable methods for model and data verification, including any applicable conditions under which the data should be verified.  Such methods can include use of manufacturer data, commissioning data, performance tracking, engineering analysis, field verification of equipment settings, testing, simulation and comparison with test results or disturbance monitoring data, etc.

R4.4. Periodicity and schedule of verification and reporting, including a list of report recipients, schedules associated with field changes to existing units, and refurbished units.

R4.5. Information to be reported related to generator unit frequency response:

R4.5.1. Verified manufacturer and type of speed governor controls.

R4.5.2. Verified model for each speed governor control with any associated deadband, gains, time constants, and limits (e.g., maximum valve opening velocity, maximum capability of the turbine, etc.).

R4.5.3. Verified frequency response data of the unit, considering additional plant controls that affect the response of the unit (blocked or nonfunctioning governors or modes of operation that limit frequency response).

R4.5.4. Method of verification and conditions of the verification including status of controls.

R5. The Regional Reliability Organization shall provide its frequency response verification and reporting procedures, and any changes to those procedures, to the Generator Owners, Generator Operators, Transmission Operators, Planning Authorities, and Transmission Planners affected by the procedures within 30 calendar days of the approval.

R6. The Generator Owner shall follow its Regional Reliability Organization’s procedure for verifying and reporting its generator unit frequency response per MOD-027 R1.


	Covered in the documents titled Generating Unit Baseline Test Requirements and Generating Facility Model Validation Requirements 
A.3. Applicability:

A.3.1. Facilities Affected:    This policy statement applies to generating facilities connected to the Western Electricity Coordinating Council (WECC) transmission grid at 60 kV or higher voltage (both new and existing, synchronous and non-synchronous) with single unit capacity of 10 MVA and larger, or facilities with aggregate capacity of 20 MVA and larger.

Covered in the documents titled Generating Facility Data Requirements and Generating Facility Model Validation Requirements
From the WECC Generating Unit Model Validation Policy  (Policy) approved July 2006

Covered in the documents titled Generating Facility Data Requirements and Generating Facility Model Validation Requirements
The generator test policy is posted on the public WECC web site to assure availability to those that need it.  


	From PRC-019-1
R7. The Regional Reliability Organization shall establish and maintain criteria for exemptions to any of the Generator Owner requirements in R2.
R8. Unless exempted by the Regional Reliability Organization in accordance with R1, the Generator Owner shall have study results that show it verified that its generator voltage regulator controls and limit functions are coordinated with the generator’s capabilities and protective relays.  This study shall include the following: 

R8.1. Plots, or data that could be plotted for the following:
R8.1.1. Generator capability curve, including specification of nominal voltage, ambient air or cooling temperature, or hydrogen pressure.
R8.1.2. Steady state over-excitation limiter and under-excitation limiter control characteristics.

R8.1.3. MW limit of the prime mover.

R8.1.4. Any other limit that could restrict the megawatt or megavar capability.

R8.1.5. Loss of excitation / field protective relay characteristics.
R8.1.6. Volts-per-hertz protection settings including volts-per-hertz limiters in the automatic voltage regulator.

R3.     The Generator Owner shall have the information in R2.1.1 through R2.1.6 available to show to the Regional Reliability Organization upon request (within 30 calendar days).
	A.3. Applicability:

A.3.1. Facilities Affected:    This policy statement applies to generating facilities connected to the Western Electricity Coordinating Council (WECC) transmission grid at 60 kV or higher voltage (both new and existing, synchronous and non-synchronous) with single unit capacity of 10 MVA and larger, or facilities with aggregate capacity of 20 MVA and larger.

Covered in the document titled WECC Generating Facility Data Requirements

	From PRC-024-1
R9. The Regional Reliability Organization shall establish requirements for generators to remain connected during system frequency and voltage excursions expressed as a function of:

R9.1. Time duration in seconds or cycles.

R9.2. Amplitude or magnitude of the excursion.

R9.3. Relationship between time and amplitude or magnitude.

R10. The Regional Reliability Organization shall establish and maintain requirements for generators to remain connected during frequency and voltage excursions. These requirements shall include:
R10.1. Coordination between the generator under frequency protection and the regional Under Frequency Load Shedding (UFLS) program.

R10.2. Coordination of generator protection, including back-up protection, with transmission Protection Systems.
R11. The Regional Reliability Organization shall establish and maintain criteria for exemptions to any of the regional requirements established in accordance with R1 and R2.

R12. The Regional Reliability Organization shall establish and maintain a procedure for handling variances (i.e., different criteria or methods) from the Regional Reliability Organization‘s requirements established in R1 and R2, including steps for requesting and approving such variances. 

R13. The Regional Reliability Organization shall provide documentation of its excursion requirements, exemptions, and variance procedure to the Transmission Owners and Generator Owners within its Region within 30 calendar days of approval.  

R14. The Regional Reliability Organization shall, at least every five years, review and, as necessary, update its requirements, exemption criteria, and variance procedure.

R15. Generator Owners and Transmission Owners shall comply with the regional requirements for coordination of generator protection defined in R2 and any approved variances.  


	Frequency requirements are covered by the WECC Coordinated Off-Nominal Frequency Load Shedding and Restoration Requirements.  Reference A section X.  
Proposed Voltage Standards cover these items for faults and there is a proposed voltage versus fault clearing time curve.  Voltage is also listed with regard to coordination with the WECC Coordinated Off-Nominal Frequency Load Shedding and Restoration Requirements in Section XII.


This is covered in the WECC Coordinated Off-Nominal Frequency Load Shedding and Restoration Requirements.  Section X
WECC policy including the NERC/WECC Planning Standards and the Minimum Operating Reliability Criteria specify that these be coordinated.   


In the Off-Nominal Plan the exemption method is listed in Section X Recommendation 5B.  It specifies that load must be tripped to match generation that trips too quick.  A similar requirement may be needed in the Voltage Standard.  The currently proposed voltage standard indicates a 10 MVA size threshold.
WECC has had organizations that requested variances by submitting a request to the appropriate WECC Committees – Subcommittees and work groups.  The documents should be reviewed to assure that they specifically indicate the process for obtaining variances.
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