WECC Field Test Report regarding

MOD-026 - Verification of Models and Data for Generator Excitation System Functions
MOD-027 - Verification of Generator Unit Frequency Response
PRC-019 - Coordination of Generator Voltage Regulator Controls with Unit Capabilities and Protection
I - Background

WECC generator model data validation requirements were initially put in place following the July and August 1996 disturbances on the western interconnection.  These disturbances provided a disturbing indication that the WECC dynamics models provided an overly optimistic view of system performance.  At that time WECC initiated an extensive effort to initiate generator testing and data validation.  Test guidelines were written, and testing and data requirements developed on a fast track and put in place during 1997.  Several workshops were planned and implemented to inform generator owners regarding the new data validation requirements.  Today approximately 80% of the generators required to validate their data (generators larger than 10 MW) in WECC have met those requirements on a voluntary basis.  

Despite the initial validation efforts, WECC system modelers noted that the model still did not match the frequency response in the western system, so another effort was initiated to focus on frequency response modeling.  As a result, new governor and load controller models were added to the major programs, and new model data verification methods were developed that focus on frequency response modeling.  There was again a large effort to train generator owners in how to obtain the needed frequency response information and populate the newly developed models.  

During the most recent few years, WECC modelers have updated the generator test and model validation requirements based upon the experiences with the initial requirements, and a new Generator test policy was approved in WECC during 2006.  These new documents focus on model functional and validation requirements, while providing flexibility on how those requirements are met.  For example, they provide for additional flexibility with regard to use of Disturbance Monitoring data to validate generator models.  
The policy developed as a result of these efforts and associated documents are accessible to the public on the WECC web site at the following link: 
 http://www.wecc.biz/modules.php?op=modload&name=Downloads&file=index&req=viewdownload&cid=1 
These documents were developed by the WECC Modeling and Validation Work Group and the WECC Controls Work Group, and have been approved through the WECC Committee structure and by the WECC Board of Directors during July of 2006.  
Upon review of the WECC documents for this field test, the WECC Generator Test Policy requirements are found to meet the RRO requirements of MOD-026, MOD-027, and PRC-019 that are being field tested here.  Additionally, approximately 80% of the generators in WECC have conducted initial testing under the existing WECC Generator test policy and its predecessor, and have thus met this field test requirement.  

The WECC generator test policy was applied for several years and then was updated based upon the experiences of those that tested the generators under the initial requirement.  Hence, the field test in WECC has been very thorough. 
Recent validation efforts comparing disturbance monitor measurements to system model results indicate that current WECC model results track actual system response much better in more recent disturbances than before 1996.  Continuing efforts are being made focused on load modeling to further improve system models.  

II - Executive Summary of Field Test Results
The following current WECC documents meet the RRO requirements of the field test versions of MOD-026, MOD-027, and PRC-019.  The WECC Generator Model Validation requirements and data requirements are gathered into one WECC policy and its accompanying attachments as follows:  

WECC Generating Unit Model Validation Policy

This document succinctly states the WECC generator model validation and data submittal policies.  It defines the responsibility of the Generator Owner, the Transmission Planner, and the RRO relative to testing and validating the generator model and processing model data.  It defines which generators are required to be tested, and provides requirements regarding the timing under which validation and submittal of data for new or modified generator equipment must be performed.  It requires an initial baseline test.  It also requires a 5 year revalidation of generator data.  It also provides a statement regarding the exemption policy.  The Policy references the following documents for specific aspects of the requirement.  
Generating Facility Data Requirements

This document details the data that are required for the generating facility.  An important aspect is that it requires that target models for the data are found on a list of WECC Approved Models.  This document requires certain information additional to the data targeted for the models in a dynamic stability program and includes information such as nameplate information, type, and manufacturer for the various components.  It includes a requirement for a one-line diagram, reactive capability curves, step-up transformer data, and a description of any load controller actions.  
Generating Unit Baseline Test Requirements

This document provides guidance regarding how to comply with the policy baseline test requirement.  Generator owners are required to test the generating unit and validate its model data.  This document lists the items that must be verified through tests.  However, it does not spell out how the test must be conducted, leaving that up to the expert tester.  For example, under “Inertia” it says “A test that reasonably confirms the inertia constant of the turbine-generator.”  Then it provides an example of how the inertia constant can be confirmed.  It also provides references to other documents that detail possible test methods, such as WECC’s 1997 Generator Test requirement and other information that can be found on the WECC web site.    
Generating Facility Model Validation Requirements

This documents details model validation requirements as required every 5 years.  This is another innovation that arose from experience with WECC’s 1997 Generator Test requirement and provides options for validating generator model data by comparison of model results to measurements from a performance monitor installed near the machine’s terminals rather than requiring redoing the baseline tests every five years.    
List of WECC-Approved Models

This is an important component of the WECC Policy, and was added to the WECC requirement as a direct result of experience with the 1997 WECC generator test policy.  WECC found that data provided needed to specifically target models available in the commonly used dynamic stability programs.  Since WECC Members use the GE PSLF program and the PTI PSS/E program, the models used must be available in both programs.  User defined models are problematic, and WECC is making efforts to correct perceived modeling deficiencies by making sure needed models are available to the industry (for example, there is an ongoing effort to develop standard wind models).
As mentioned in the background material, these documents meet the requirements of MOD-026, MOD-027, and PRC-019, and were approved by the WECC Board during July of 2006.  Approximately 80% of the WECC generators have been tested under the WECC 1997 Generator Test Requirement, and lessons learned have been applied in the new 2006 WECC Generating Unit Model Validation Policy.  The new policy spells out in more detail the responsibilities of the various parties, and provides more flexibility to experts to determine how to meet the requirements.  In addition, the new policy has been applied directly during the validation/revalidation of data for several generators of all types. 
As a result of the massive generator testing effort in WECC since 1996, including efforts to improve governor, wind, and load modeling, WECC models are significantly better today than during 1996.  Improvements in WECC system models have been confirmed by comparing measurements from performance monitors to simulation results.  There are significant ongoing efforts in wind generator modeling and load modeling to further improve system models.  

It is very important that model results match system performance.  Transfer capabilities are based upon results from system models, and if models are overly pessimistic, the system is not fully utilized, while using the results of system studies using overly optimistic models can be catastrophic.  System disturbances are costly and dangerous.  There have also been side benefits from the required generator testing through having independent experts review generator plant performance and operating procedures.  For example, in some instances equipment problems have been discovered that could have resulted in costly generator outages had they not been detected.  As a result of what was learned regarding plant frequency response, not only was the model improved but WECC was able to initiate discussions regarding possible new performance requirements.
WECC has had a generator test policy since 1997.  The purpose of the updated 2006 policy is to provide clarification regarding responsibilities and requirements and to providing additional options for meeting the data needs (particularly of the revalidation requirement) rather than to add additional requirements.  Thus, WECC has essentially been field testing the generator baseline test requirements since 1997.  WECC and a majority of its Members are convinced that the generator testing requirements are important, and that the costs, although significant, are necessary.   

WECC has established an implementation plan, which basically requires that those that have not yet met the WECC generator baseline test requirement (which has been a requirement since 1997) provide a schedule for when they plan to meet it.  The implementation plan indicates that generators that have not met the baseline test requirement continue to be non-compliant until the tests are performed.  The implementation plan also requests a schedule for completing the five-year revalidation requirement from those that met the baseline requirement.  Those that have met the initial WECC requirement are rewarded in that they will continue to be considered compliant with the WECC generator test requirement until five years from December 31 2006, although some of the units were baseline tested as early as 1996.  This helps maintain a distribution of revalidation dates throughout the five year period.  There are limited organizations/individuals qualified to perform the validation testing, and the requirement must allow for them to manage their workload.  
There are two suggestions for changes to the draft NERC Standards.  WECC recommends that MOD-026 and MOD-027 be revised with regard to the generating unit exemption criteria in R1.2 to clarify that documentation of exempt units should describe the characteristics of the exempt units, and to clarify that it doesn’t need to require a list of all of the exempt units.  The requirements should also be revised by adding a requirement that there be a list of acceptable models and a procedure for updating the list of acceptable models.  Mark-ups of the standards are attached.    
III – Details/Appendices/Attachments
The following links to the area on the WECC web site where the WECC generator test documents may be found

.

http://www.wecc.biz/modules.php?op=modload&name=Downloads&file=index&req=viewdownload&cid=1 
Additionally the WECC generator test policy is attached, along with referenced requirements documents.

Documents are attached that provide a red-line of the NERC MOD-026 and MOD-027 standards with suggested revisions.

A detailed explanation of how each of the field test standards is met by the WECC Generator test policy is also attached.

