Section Title
[image: image1.png]




NERC SPCTF Assessment of Standards:
· PRC-005-1 — Transmission and Generation Protection System Maintenance and Testing

· PRC-008-0 — Underfrequency Load Shedding Equipment Maintenance Programs

· PRC-011-0 — UVLS System Maintenance and Testing
· PRC-017-0 — Special Protection System Maintenance and Testing

DRAFT 1.0
March 8, 2007
[image: image2.jpg]NERC

NORTH AMERICAN ELECTRIC
RELIABILITY COUNCIL




A Technical Review of Standards

Prepared by the

System Protection and Controls Task Force
of the

NERC Planning Committee
Table of Contents
2Introduction


2Executive Summary


3Assessment of PRC-005-1


3Purpose


3General Comments


4Applicability


4Requirements


4R1


5R2


5FERC Assessment of PRC-005-1, PRC-008-0,  PRC-011-0, and PRC-017-0


5PRC-005-1


6PRC-008-0


6PRC-011-0


7PRC-017-0


7Other Activities Related to PRC-005-1, PRC-008-0, PRC-011-0, and PRC-017-0


7Conclusions and Recommendations


8Appendix A — System Protection and Control Task Force






This report and its attendant Standards Authorization Request were approved by the Planning Committee on March 21, 2007, for forwarding to the Standards Committee.

Introduction
When the original scope for the System Protection and Control Task Force was developed, one of the assigned items was to review all of the existing PRC-series Reliability Standards, to advise the Planning Committee of our assessment, and to develop Standards Authorization Requests, as appropriate, to address any perceived deficiencies.

This report presents the SPCTF’s assessment of PRC-005-1 – Transmission and Generation Protection System Maintenance and Testing.  The report includes the SPCTF’s understanding of the intent of this standard and contains specific observations relative to the existing standard.

The SPCTF sees the parallel intent for each of the PRC-005, PRC-008, PRC-011, and PRC-017 as being maintenance and testing standards for different protective systems.  In fact, PRC-005 & PRC-008, and PRC-011 & PRC-017 have very similar format respectively.  Since all protective relay systems require some means of maintenance and testing, it would seem that all protective system maintenance and testing could be included in one standard regardless of scheme type.  The SPCTF recommends that these four standards be reduced to one standard covering the issues detailed for PRC-005 on maintenance and testing.

These four standards were developed primarily by translating the requirements of an earlier Phase I Planning Standard; thus they have not been previously subjected to a critical review of the Requirements.


Executive Summary

Reliability standards PRC-005, 008, 011, and 017 are intended to assure that Transmission & Generation Protection Systems are maintained and tested so as to provide reliable performance when responding to abnormal system conditions.  It is the responsibility of the Transmission Owner, Generation Owner, and Distribution Provider to ensure the Transmission & Generation Protection Systems are maintained and tested in such a manner that the protective systems operate to fulfill their function.

Only PRC-005 will be commented on in detail although the other three standards have the same concerns.

SPCTF concluded that:

· Applicable to all four standards — The listed requirements do not provide clear and sufficient guidance concerning the maintenance and testing of the Protection Systems to achieve the commonly stated purpose which is “To ensure all transmission and generation Protection Systems affecting the reliability of the Bulk Electric System (BES) are maintained and tested.”

· Applicable to PRC-017 — Part of the stated purpose in PRC-017 states: “To ensure that maintenance and testing programs are developed and misoperations are analyzed and corrected.”  The phrase “and misoperations are analyzed and corrected” is not clearly appropriate in a maintenance and testing standard.  That is, the purpose is more appropriate in PRC-003 and PRC-004, which relate to the analysis and mitigation of protection system misoperations.  Analysis of correct operations or misoperations may be an integral part of condition-based maintenance processes, but need not be mandated in a maintenance standard. 
AC note it is not difficult to imagine a situation where knowing the reason why a piece of equipment failed or “mis-operated” may help in “maintaining” or doing something to the equipment (i.e. change its setting) or perhaps do something to the settings so that it will prevent “misoperation” in the future” If the duties are split between two entities (i.e. owners and operators) then should there not be some requirement for who ever does the analysis to let the other party know the results if they can impact what is done to the system? 
· Applicable to all four standards — The standards should clearly state which power system elements are being addressed.

· Applicable to all four standards — The requirements should reflect the inherent differences between different technologies of protection systems.

· Applicable to all four standards — The terms maintenance programs and testing programs should be clearly defined in the glossary.  The terms “maintenance” and “testing” are not interchangeable, and the requirements must be clear in their application.  Additional terms may also have to be added to the glossary for clarity.

· Applicable to all four standards — The requirements of the existing standards, as stated, support time-based maintenance and testing, and should be expanded to include condition-based and performance-based maintenance and testing.  The R1.2 summary of maintenance and testing procedures needs to have some minimum defined sub-requirements to insure that the stated intent of the standards is met to support review by the compliance monitor.



Assessment of PRC-005-1

Purpose
A review of PRC-005 indicates that this standard is intended to assure that all affected entities have adequate maintenance and testing programs for their Protection Systems to ensure reliability.  SPCTF agrees with the Purpose statement of PRC-005-1.

General Comments

The SPCTF offers the following general comments:

· None of the requirements within PRC-005-1 specifically indicate what minimum attributes should be included in protective system maintenance and testing procedures.

· For interval-based procedures, no allowable maximum interval is prescribed.

· None of the requirements in the existing PRC-005-1 reflect condition-based or performance-based maintenance and testing criteria.   

Standard PRC-005 should clarify that two goals are being covered:

· The maintenance portion should have requirements that keep the protection system equipment operating within manufacturers’ design specification throughout the service life. (what about system condition changes?)  Also what about changing the equipment if system conditions change, who decides when there is enough change on the system to require that equipment be changed before the “Service Life” is over?
· The testing portion should have requirements that verify that the functional performance of the protection systems is consistent with the design intent throughout the service life.
Applicability

Applicability 4.3 suggests that the definition of a Protection System in the Glossary of Terms should clarify how a Distribution Provider may be the owner of a transmission Protection System. What about equipment that impacts a transmission system (i.e. load shedding)?
Requirements
R1

The following clarifications should be made to Requirement R1:

1. How is the phrase “that affect the reliability of the BES” to be interpreted?  The standard should clearly specify which Protection Systems are subject to the requirements. Does size matter? i.e. amount of load that can be shed?
2. The standard should clearly specify which components of the Generation Protection System are subject to the requirements.  

The following clarifications should be made to Subparts R1.1 & R1.2:

1. Interval-based, condition-based, or performance-based maintenance and testing minimum criteria should be established within R1.1, including, but not limited to the following:
a. For time-based maintenance and testing programs, maximum maintenance intervals should be specified.

b. For condition-based or performance-based maintenance and testing programs, the program should have sufficient justification and documentation. (does it need input  from the operators?)
2. Definitions should be established for the terms “maintenance programs” and “testing programs.”
3. A minimum set of attributes to be included in maintenance and testing programs should be established within R1.2.
R2

The following clarification should be made to requirement R2:

· The appropriate entity should have their Protection System maintenance program and testing program and associated documentation, including maintenance records and testing records, available to its Regional Reliability Organization and NERC during audits or upon request within 30 days.



FERC Assessment of PRC-005-1, PRC-008-0, 
PRC-011-0, and PRC-017-0
In the October 20, 2006 Notice of Proposed Rulemaking for adoption of NERC Standards (Docket Number RM06-16-000), the Federal Energy Regulatory Commission commented on these four standards and proposed changes.  The observations and proposals are excerpted from the NOPR and included below.
PRC-005-1
PRC-008-0
PRC-011-0
PRC-017-0


Other Activities Related to PRC-005-1, PRC-008-0, PRC-011-0, and PRC-017-0
These four Standards are contained in several projects and draft SARs as part of the “Draft Reliability Standards Development Plan: 2007–2009”, which was approved by the NERC Board of Trustees.
The SPCTF recommends that standards PRC-005-1, PRC-008-0, PRC-011-0, and PRC-017-0 be removed from the separate SARS in the Standards Development Plan, and that they be included in a new Standard Authorization Request for a single Protection System maintenance and testing standard.


Conclusions and Recommendations
PRC-005-1, PRC-008-0, PRC-011-0, and PRC-017-0 require additions, clarifications, and definitions to insure that the Protection Systems are properly maintained and tested.
The SPCTF recommends that standards PRC-005-1, PRC-008-0, PRC-011-0, and PRC-017-0 be removed from the separate SARS in the “Draft Reliability Standards Development Plan: 2007–2009,” and that they be included in a new Standard Authorization Request for a single Protection System maintenance and testing standard.

SPCTF submits the attached SAR for that purpose of consolidating PRC-005-1, PRC-008-0, PRC-011-0, and PRC-017-0 into a single standard to the Planning Committee for endorsement.
Appendix A — System Protection and Control Task Force
Charles W. Rogers

Chairman / RFC-ECAR Representative
Principal Engineer

Consumers Energy Co.

W. Mark Carpenter

Vice Chairman / ERCOT Representative

System Protection Manager

TXU Electric Delivery

John Mulhausen

FRCC Representative

Manager, Design and Standards

Florida Power & Light Co.

Joseph M. Burdis

ISO/RTO Representative
Senior Consultant / Engineer, Transmission

  and Interconnection Planning

PJM Interconnection, L.L.C.

William J. Miller

RFC-MAIN Representative
Consulting Engineer

Exelon Corporation

Deven Bhan

MRO Representative 

Electrical Engineer, System Protection

Western Area Power Administration

Philip Tatro

NPCC Representative 

Consulting Engineer

National Grid USA

Philip B. Winston

SERC Representative
Manager, Protection and Control

Georgia Power Company

Dean Sikes
SPP Representative
Manager - Transmission Protection, Apparatus, & Metering
Cleco Power
David Angell

WECC Representative
T&D Planning Engineering Leader

Idaho Power Company

W. O. (Bill) Kennedy
Canada Member-at-Large
Principal

b7kennedy & Associates Inc.


John L. Ciufo

Canada Member-at-Large
Manager Reliability Standards (P&C/Telecom)

Hydro One, Inc.

Jim Ingleson

ISO/RTO Representative
Senior Electric System Planning Engineer

New York Independent System Operator

Evan T. Sage

Investor Owned Utility
Senior Engineer

Potomac Electric Power Company

James D. Roberts

Federal

Transmission Planning

Tennessee Valley Authority

Tom Wiedman

NERC Consultant

Wiedman Power System Consulting Ltd.

Henry (Hank) Miller

RFC-ECAR Alternate

Principal Electrical Engineer

American Electric Power

Baj Agrawal

WECC Alternate
Principal Engineer

Arizona Public Service Company 

Michael J. McDonald

Senior Principal Engineer, System Protection

Ameren Services Company

Jonathan Sykes

Senior Principal Engineer, System Protection

Salt River Project

Fred Ipock

Senior Engineer - Substations & Protection

City Utilities of Springfield, Missouri

W. O. (Bill) Kennedy
Canada Member-at-Large
Principal

b7kennedy & Associates Inc.

Bob Stuart

Director of Business Development, Principal

T&D Consultant

Elequant, Inc.

To ensure all transmission and generation Protection Systems affecting the reliability of the Bulk Electric System (BES) are maintained and tested.























4.1.	Transmission Owners


4.2.	Generation Owners


4.3.	Distribution Providers that owns a transmission Protection System





R1.  	Each Transmission Owner and any Distribution Provider that owns a transmission Protection System and each Generator Owner that owns a generation Protection System shall have a Protection System maintenance and testing program for Protection Systems that affect the reliability of the BES.  The program shall include:


	R1.1. Maintenance and testing intervals and their basis.


	R1.2. Summary of maintenance and testing procedures.








R2.	Each Transmission Owner and any Distribution Provider that owns a transmission Protection System and each Generator Owner that owns a generation Protection System shall provide documentation of its Protection System maintenance and testing program and the implementation of that program to its Regional Reliability Organization on request (within 30 calendar days).  The documentation of the program implementation shall include:


R2.1.	Evidence Protection System devices were maintained and tested within the defined intervals.


R2.2.	Date each Protection System device was last tested/maintained














PRC-017-0 does not specify the criteria to determine the appropriate maintenance intervals, nor does it specify maximum allowable maintenance intervals for the protections systems. The Commission proposes to require NERC to include a requirement that maintenance and testing of these special protection system programs must be carried out within a maximum allowable interval that is appropriate to the type of relaying used and the impact of these special protection system programs on the reliability of the Bulk-Power System. 


Accordingly, giving due weight to the technical expertise of the ERO and with the expectation that the Reliability Standard will accomplish the purpose represented to the Commission by the ERO and that it will improve the reliability of the nation’s Bulk-Power System, the Commission proposes to approve Reliability Standard PRC-017-0 as mandatory and enforceable. In addition, pursuant to section 215(d)(5) of the FPA and § 39.5(f) of our regulations, the Commission proposes to direct that NERC submit a modification to PRC-017-0 that: (1) includes a requirement that maintenance and testing of these special protection system programs must be carried out within a maximum allowable interval that is appropriate to the type of relaying used; and (2) identifies the impact of these special protection system programs on the reliability of the Bulk-Power System.





PRC-011-0 does not specify the criteria to determine the appropriate maintenance intervals, nor does it specify maximum allowable maintenance intervals for the protections systems.  The Commission proposes that NERC include a Requirement that maintenance and testing of these UFLS programs must be carried out within a maximum allowable interval that is appropriate to the type of the relay used and the impact of these UFLS on the reliability of the Bulk-Power System. 


The Commission believes that Reliability Standard PRC-011-0 serves an important purpose in requiring transmission owners and distribution providers to implement their UVLS equipment maintenance and testing programs.  Further, the proposed Requirements are sufficiently clear and objective to provide guidance for compliance.


Accordingly, giving due weight to the technical expertise of the ERO and with the expectation that the Reliability Standard will accomplish the purpose represented to the Commission by the ERO and that it will improve the reliability of the nation’s Bulk-Power System, the Commission proposes to approve Reliability Standard PRC-011-0 as mandatory and enforceable.  In addition, pursuant to section 215(d)(5) of the FPA and § 39.5(f) of our regulations, the Commission proposes to direct that NERC submit a modification to PRC-011-0 that includes a requirement that maintenance and testing of UVLS programs must be carried out within a maximum allowable interval appropriate to the applicable relay and the impact on the reliability of the Bulk-Power System.





The Commission notes that the commenters generally share staff’s concern that the proposed Reliability Standard does not specify the criteria to determine the appropriate maintenance intervals, nor does it specify maximum allowable maintenance intervals for the protection systems. The Commission agrees and proposes to require NERC to modify the proposed Reliability Standard to include a requirement that maintenance and testing of UFLS programs must be carried out within a maximum allowable interval that is appropriate to the type of relay used and the impact on the reliability of the Bulk-Power System.


Accordingly, the Commission proposes to approve Reliability Standard PRC-008-0 as mandatory and enforceable. In addition, the Commission proposes to direct that NERC submit a modification to PRC-008-0 that includes a requirement that maintenance and testing of UFLS programs must be carried out within a maximum allowable interval appropriate to the relay type and the potential impact on the Bulk-Power System.





The Commission proposes to approve PRC-005-1 as mandatory and enforceable.  In addition, we propose to direct that NERC develop modifications to the Reliability Standard as discussed below.


Proposed Reliability Standard PRC-005-1 does not specify the criteria to determine the appropriate maintenance intervals, nor do it specify maximum allowable maintenance intervals for the protections systems. The Commission therefore proposes that NERC include a requirement that maintenance and testing of these protection systems must be carried out within a maximum allowable interval that is appropriate to the type of the protection system and its impact on the reliability of the Bulk-Power System.


Accordingly, giving due weight to the technical expertise of the ERO and with the expectation that the Reliability Standard will accomplish the purpose represented to the Commission by the ERO and that it will improve the reliability of the nation’s Bulk-Power System, the Commission proposes to approve Reliability Standard PRC-005-1 as mandatory and enforceable.  In addition, pursuant to section 215(d)(5) of the FPA and § 39.5(f) of our regulations, the Commission proposes to direct that NERC submit a modification to PRC-005-1 that includes a requirement that maintenance and testing of a protection system must be carried out within a maximum allowable interval that is appropriate to the type of the protection system and its impact on the reliability of the Bulk-Power System.









