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Abstract: This recommended practice addresses activities related to preferred power supply
(PPS) reliability, including design considerations, analytical studies, operational and maintenance
considerations, and interface agreements between a nuclear power generating station (NPGS)
and its associated Transmission Entities.

Keywords: Class 1E, IEEE 1792, interface agreement, NPGS, nuclear power generating station,
offsite power, PPS, preferred power supply, reliability, switchyard, transmission system
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Notice and Disclaimer of Liability Concerning the Use of IEEE Documents: IEEE Standards documents are
developed within the IEEE Societies and the Standards Coordinating Committees of the IEEE Standards Association (IEEE-
SA) Standards Board. IEEE develops its standards through a consensus development process, approved by the American
National Standards Institute, which brings together volunteers representing varied viewpoints and interests to achieve the final
product. Volunteers are not necessarily members of the Institute and serve without compensation. While IEEE administers the
process and establishes rules to promote fairness in the consensus development process, IEEE does not independently
evaluate, test, or verify the accuracy of any of the information or the soundness of any judgments contained in its standards.

Use of an IEEE Standard is wholly voluntary. IEEE disclaims liability for any personal injury, property or other damage, of
any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly resulting from the
publication, use of, or reliance upon any IEEE Standard document.

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and expressly disclaims
any express or implied warranty, including any implied warranty of merchantability or fitness for a specific purpose, or that
the use of the material contained in its standards is free from patent infringement. IEEE Standards documents are supplied "AS
IS."

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase, market, or
provide other goods and services related to the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a
standard is approved and issued is subject to change brought about through developments in the state of the art and comments
received from users of the standard. Every IEEE standard is subjected to review at least every ten years. When a document is
more than ten years old and has not undergone a revision process, it is reasonable to conclude that its contents, although still of
some value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that they have the
latest edition of any IEEE standard.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other services for, or on
behalf of, any person or entity. Nor is IEEE undertaking to perform any duty owed by any other person or entity to another.
Any person utilizing any IEEE Standards document, should rely upon his or her own independent judgment in the exercise of
reasonable care in any given circumstances or, as appropriate, seek the advice of a competent professional in determining the
appropriateness of a given IEEE standard.

Translations: The IEEE consensus development process involves the review of documents in English only. In the event that
an IEEE standard is translated, only the English version published by IEEE should be considered the approved IEEE standard.

Official Statements: A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board
Operations Manual shall not be considered the official position of IEEE or any of its committees and shall not be considered to
be, nor be relied upon as, a formal position of IEEE. At lectures, symposia, seminars, or educational courses, an individual
presenting information on IEEE standards shall make it clear that his or her views should be considered the personal views of
that individual rather than the formal position of IEEE.

Comments on Standards: Comments for revision of IEEE Standards documents are welcome from any interested party,
regardless of membership affiliation with IEEE. However, IEEE does not provide consulting information or advice pertaining
to IEEE Standards documents. Suggestions for changes in documents should be in the form of a proposed change of text,
together with appropriate supporting comments. Since IEEE standards represent a consensus of concerned interests, it is
important to ensure that any responses to comments and questions also receive the concurrence of a balance of interests. For
this reason, IEEE and the members of its societies and Standards Coordinating Committees are not able to provide an instant
response to comments or questions except in those cases where the matter has previously been addressed. Any person who
would like to participate in evaluating comments or revisions to an IEEE standard is welcome to join the relevant IEEE

working group.

Comments on standards should be submitted to the following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane

Piscataway, NJ 08854

USA

Photocopies: Authorization to photocopy portions of any individual standard for internal or personal use is granted by The
Institute of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center.
To arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood Drive,
Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for educational
classroom use can also be obtained through the Copyright Clearance Center.
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Introduction

This introduction is not part of IEEE Std 1792-2011, IEEE Recommended Practice for Nuclear Power Generating
Station (NPGS) Preferred Power Supply (PPS) Reliability.

This document provides a recommended practice to enhance reliability in the application of the preferred
power supply (PPS), as described in IEEE Std 765.*

PPS reliability is a complex and multifaceted issue made even more so by electric utility deregulation.
Additional complexity has been introduced with creation of multiple Transmission Entities, which have
replaced the traditional vertically integrated electric utilities. The relationship between a nuclear power
generating station (NPGS) and its associated Transmission Entities extends beyond day-to-day operations
and must also include effective communications and coordination of activities to ensure that the PPS and
supporting transmission system provide acceptable power quality for the various NPGS operating and
shutdown modes as well as design basis accidents.

The document was created to expand upon the annexes originally included in IEEE Std 765, which detailed
the guidelines for PPS reliability and transmission system studies (TSSs). This expansion includes
recommendations for design considerations, analytical studies, operational and maintenance considerations,
as well as interface agreements (IAs) between the NPGS and its associated Transmission Entities.

Notice to users

Laws and regulations

Users of these documents should consult all applicable laws and regulations. Compliance with the
provisions of this standard does not imply compliance to any applicable regulatory requirements.
Implementers of the standard are responsible for observing or referring to the applicable regulatory
requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this
document available for use and adoption by public authorities and private users, the IEEE does not waive
any rights in copyright to this document.

a . .
Information on references can be found in Clause 2.
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Updating of IEEE documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time
by the issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether
a given document is the current edition and whether it has been amended through the issuance of
amendments, corrigenda, or errata, visit the IEEE-SA website or contact the IEEE at the address listed
previously. For more information about the IEEE Standards Association or the IEEE standards
development process, visit the IEEE-SA website.

Errata

Errata, if any, for this and all other standards can be accessed at the following URL:
http://standards.ieee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata
periodically.

Interpretations

Current interpretations can be accessed at the following URL: http:/standards.ieee.org/findstds/interps/
index.html.

Patents

Attention is called to the possibility that implementation of this recommended practice may require use of
subject matter covered by patent rights. By publication of this recommended practice, no position is taken
by the IEEE with respect to the existence or validity of any patent rights in connection therewith. If a patent
holder or patent applicant has filed a statement of assurance via an Accepted Letter of Assurance, then the
statement is listed on the IEEE-SA website http:/standards.ieee.org/about/sasb/patcom/patents.html.
Letters of Assurance may indicate whether the Submitter is willing or unwilling to grant licenses under
patent rights without compensation or under reasonable rates, with reasonable terms and conditions that are
demonstrably free of any unfair discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
responsible for identifying Essential Patent Claims for which a license may be required, for conducting
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing
agreements are reasonable or nondiscriminatory. Users of this recommended practice are expressly advised
that determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely
their own responsibility. Further information may be obtained from the IEEE Standards Association.
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Participants

This recommended practice was prepared by the Preferred Power Supply Working Group (4.6) of the
Nuclear Power Engineering Committee. At the time this recommended practice was submitted to the
IEEE-SA Standards Board for approval, the working group had the following membership:

George Attarian, Chair
David Gladey, Vice Chair

Mark Bowman Kali Hara David Sehi
Robert Carruth Harvey Leake Shawn Simon
Paul Colaianni John Mallanda Thomas Sims
John Disosway Kenneth Miller Michael Tucker
Ken Fleischer Gregg Reimers Tamatha Womack
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Robert Carruth Paul Johnson Thomas Sims
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Richard Casalaina Harvey Leake Robert Stark

Om Chopra Bruce Lord Sudhir Thakur
Paul Colaianni John MacDonald James Thompson
Richard Daverio John Mallanda Michael Tucker
John Disosway Kenneth Miller Tamatha Womack

At the time this recommended practice was submitted to the IEEE-SA Standards Board for approval, the
Nuclear Power Engineering Committee (NPEC) had the following membership:

Satish K. Aggarwal, Chair
George Ballassi, Vice Chair

Ijaz Ahmad Robert Fletcher Scott Malcolm
George Attarian Robert Fuld Alexander Marion
Faruouk Baxter James Gleason Michael Miller
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. Documents

Copyright © 2012 IEEE. All rights reserved. Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 00:24:26 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1792-2011


http://www.avadocuments.com/doc/ieee-1792-2011
http://www.avadocuments.com/doc/ieee-1792-2011

The following members of the individual balloting committee voted on this recommended practice.

Balloters may have voted for approval, disapproval, or abstention.

William J. Ackerman Brian Gardes William McBride
Satish K. Aggarwal David Gladey John Merando
George Attarian James Gleason Gary Michel
George Ballassi Dale Goodney Kimberly Mosley
Farouk Baxter Ron Greenthaler Michael S. Newman
Robert Beavers Randall Groves Rajendra Patel
William Bloethe Ajit Gwal Gregg Reimers
Robert Bottoms Kali Hara Ted Riccio

Mark Bowman Lee Herron Bill Roettger

Dieter Braun Werner Hoelzl Bartien Sayogo
Daniel Brosnan William Hopf Glen Schinzel

Kent Brown David Horvath Vahid R. Sehhizadeh
William Byrd Paul Johnson Shawn Simon
Robert Carruth Wayne Johnson Thomas Sims

Suresh Channarasappa

James Jones

David Smith

Paul Colaianni Yuri Khersonsky James Smith
Preston Cooper Chad Kiger Philip Spotts
Ray Davis Joseph L. Koepfinger Robert Stark
Dennis Dellinger Robert Konnik Gary Stoedter
Wael Diab Benjamin Lanz Ashley Taylor
John Disosway Harvey Leake James Thompson
Gary Engmann Bruce Lord Michael Tucker
Wells Fargo Greg Luri John Vergis
Stephen Fleger John MacDonald Kenneth White
Ken Fleischer John Mallanda Tamatha Womack
Robert Fletcher Omar Mazzoni David Zaprazny

When the IEEE-SA Standards Board approved this recommended practice on 7 December 2011, it had the

following membership:

Richard H. Hulett, Chair
John Kulick, Vice Chair
Robert M. Grow, Past President
Judith Gorman, Secretary

Masayuki Ariyoshi Jim Hughes Gary Robinson
William Bartley Joseph L. Koepfinger* Jon Walter Rosdahl
Ted Burse David J. Law Sam Sciacca

Clint Chaplin Thomas Lee Mike Seavey

Wael Diab Hung Ling Curtis Siller
Jean-Philippe Faure Oleg Logvinov Phil Winston

Alexander Gelman Ted Olsen Howard Wolfman
Paul Houzé Don Wright

*Member Emeritus

Also included are the following nonvoting IEEE-SA Standards Board liaisons:

Satish K. Aggarwal, NRC Representative
Richard DeBlasio, DOE Representative
Michael Janezic, NIST Representative

Lisa Perry
IEEE Standards Program Manager, Document Development

Erin Spiewak
IEEE Standards Program Manager, Technical Program Development

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 00:24:26 UTC from IEEE Xplore. Restrictions apply.

vii
Copyright © 2012 IEEE. All rights reserved.

Full document details: IEEE 1792-2011


http://www.avadocuments.com/doc/ieee-1792-2011
http://www.avadocuments.com/doc/ieee-1792-2011

Contents

L. OVETVIEW ...ttt sttt ettt et h et ettt ettt b e s bbbt es b et et e bt s bt e bt e bt eb e e st esa et e st e e b e sbeebeemeennentens 1
L BT eTe) oL OO O OO TSPRTRPPPROP 2
LL2 PUIPOSE ettt ettt ettt et e b bttt e bt e s et e e bt e et e e bt e e st e ettt e s ab e e bt e e sabe e bt e e sabeenateenabeennees 2

2. NOTIALIVE TEIRIETICES . ...uveeuteiuieiiie ittt ettt ettt et et et st s etesh e e st e e bt e st e es b e ebeesb e e beenbeembeemaesaeesaeenseeneeenteens 2

3. DIETINITIONS ..ttt ettt ettt st sttt e bt et e at e sh e b e e bt embeea b e s ot e sh e e eb e e bt ent e en et eae e bt e b e e bt enbeeetesaeenee 2

4. DeSIN CONSIACTALIONS......eeueieuieieieitiettett ettt ettt et et ettt esa e sbe e bt eateesteebeeebe e beenbeembesmaesseesbeenbeeneeenteens 4
4.1 PPS ANTEITACE. ...ccuiiitieiieeteet ettt ettt st a et et ea e e a e bt e bt et e ettt nae 4
4.2 Improving PPS reliability .......cooieiiiiiiieieeee e e e 4
T ol S I 121 ) (S USSP 6

5. ANALYHICAL SEUAICS ...eeutiiniieiieieeieetee ettt ettt et et e bt ebe e aae s st e s st e st enseenseenteesaenseeseenseennesnneenes 6
5.1 NPGS operating scenarios and ali@NMENLS .........c..ccverierieriieiieeieeieniesseeseeeeseesseesseesseesseensesssessaensens 6
5.2 Transmission SyStem StUAIES (TSSS).....eeiuieriiriiiieiieciet et nees 8
5.3 NPGS CAICUIALIONS ...ttt ettt ettt et ettt b e sbe b et et et e st b saesbeebeebtentenaenbeneens 12

6. Operational CONSIACTATIONS ......ccueeveriierrieriierteeteetestesttesteeteesteeseesaesseeseesseesseensesssesssesseeseenseensenssenssenseens 15
6.1 OpErational AtITDULES. ... ..ceeiieriietieii ettt te st ettt ete et esteesaessaesse e seenseensesnsesseesneesseenseenes 16
6.2 OPETaAtiONAl PIACLICES . .vveeuvrieireeiieeiteeeiteeerteeeiteesteeeteesbeeeseessbeessseesssaeasseessseessseessseessseesssesnssesssseensses 17
LRI T 10721510 s FO OO OSSR 17
0.4 OVETSIZIE ..ottt ettt b ettt et e a e s b e b e bt e bt et et e sat e sbee bt et enee 17

7. Maintenance CONSIACTATIONS .......eeuuiruiertiertieteite ettt stee ettt et e ettesbeesbe e bt e beeatesaeesaeesbee bt enteenteeneesneenbeens 18
7.1 MaiNtENANCE PIOZTAIN ...eeeuvreevreerreetreeiteesteeeseessseeaseessseeasseessseeassesssseesssessssessssessssesssseesssessssessssessssees 18
7.2 MAINEENANCE PIACLICES ...vevveererereeieteeteetesteesseesseesessesssesseesseaseanssanseassesssesseessessessesssesssesseesseensennes 18
7.3 RESPONSIDIIITICS . ...cuveeuveeieeiiesiiesii et et ete ettt et et eteeaeseesseesseesseenseenseessesssenseenseensennsesnsessnesneenseenseenes 19
7.4 Coordination and SChEAUIING ..........ccuveciiiiiiieiieeee et ssee s e 20
I )= 3 1 LSS 20

8. Interface agreCmMENt (TA) .....ccuieciieieeiestiereee ettt sttt ettt e e et e s et et e et e e beensesseesneessee st enseenseenseenaenseens 20

Annex A (informative) Interface agreement (IA) template .........ccevverierieiiiecieiieriee e 21
ALT PUIPOSE ettt ettt ettt e s e ettt e st e e bt e e sbeebbeessaeessseesseensseenseeensaeenseesnsaeensaeensseenseennses 21
AL DIISCUSSION ..ttt ettt ettt ettt ettt ee e et e e bt e b e e bt e st e s e tesbeesb e e bt emteee b e ebeeeb e e b e enbeembeeseesaeenaeebeenes 21
F G T <) 111 o) TSP USRPR 21

Annex B (informative) Historical perspective of the PPS .........cocciiriiiiiiiiieeeeee e 25
5 20 01 4 T 1TSS 25
B2 DASCUSSION ...ttt ettt ettt h e b e bt et et s et e sbeesbe e bt emt e ee e eb e e bt e b e enbeenbesaeesaeenaeeeeenes 25
B.3 PPS hiStOriCal PEISPECIIVE ...c.vieviieieeeieiieiieie et eeteetee st et e e saeseee et e teesteenseseaesseesseenseensesnsesneesseenseenes 25

Annex C (informative) BiblIOZraphy........cccveiiiiiiiiiiieiieii ettt ettt sse e eseeseennas 29

i Documents
Copyright © 2012 IEEE. All rights reserved. Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 00:24:26 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1792-2011


http://www.avadocuments.com/doc/ieee-1792-2011
http://www.avadocuments.com/doc/ieee-1792-2011

IEEE Recommended Practice for
Nuclear Power Generating Station
(NPGS) Preferred Power Supply
(PPS) Reliability

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection. Implementers of the standard are responsible for determining appropriate
safety, security, environmental, and health practices or regulatory requirements.

This IEEE document is made available for use subject to important notices and legal disclaimers.
These notices and disclaimers appear in all publications containing this document and may
be found under the heading “Important Notice” or “Important Notices and Disclaimers
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at
http://standards.ieee.org/IPR/disclaimers. html.

1. Overview

This document details important facets of the relationship that should exist between a nuclear power
generating station (NPGS) and its associated Transmission Entities to enhance the reliability of the
preferred power supply (PPS). This includes analytic tools and approaches used to ensure adequate offsite
power is supplied by the PPS and the supporting transmission system. This also includes PPS design
considerations as well as operational and maintenance activities associated with both the NPGS and the
transmission system.

In the era of electric utility deregulation, achieving and retaining a strong working relationship between an
NPGS and its Transmission Entities are dependent on the existence of a comprehensive interface agreement
(IA). This recommended practice offers a framework (template) for such agreements along with a
discussion of what should be considered when developing specific IAs.

The general understanding of PPS reliability and the relationship between the transmission system
capability and the safe operation of the NPGS has evolved significantly in recent years. An annex to this
document contains a historical synopsis of the events that have brought the industry to its current level of
understanding. This synopsis provides background and is intended to assist in gaining a fuller appreciation
of the recommendations contained in the body of this recommended practice.
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IEEE Std 1792-2011
IEEE Recommended Practice for Nuclear Power Generating Station (NPGS) Preferred Power Supply (PPS) Reliability

1.1 Scope

This recommended practice addresses activities related to PPS reliability, including design considerations,
analytical studies, operational and maintenance considerations, and IAs between an NPGS and its
associated Transmission Entities.

1.2 Purpose

This document provides a recommended practice to enhance the PPS reliability with respect to NPGS
requirements.

2. Normative references

The following referenced documents are indispensable for the application of this document (i.e., they must
be understood and used; therefore, each referenced document is cited in text, and its relationship to this
document is explained). For dated references, only the edition cited applies. For undated references, the
latest edition of the referenced document (including any amendments or corrigenda) applies.

IEEE Std 141™, IEEE Recommended Practice for Electric Power Distribution for Industrial Plants. 1.2

IEEE Std 242", IEEE Recommended Practice for Protection and Coordination of Industrial and
Commercial Power Systems.

IEEE Std 308", IEEE Standard Criteria for Class 1E Power Systems for Nuclear Power Generating
Stations.

IEEE Std 399", IEEE Recommended Practice for Industrial and Commercial Power Systems Analysis.

IEEE Std 741", IEEE Standard Criteria for the Protection of Class 1E Power Systems and Equipment in
Nuclear Power Generating Stations.

IEEE Std 741-2007, IEEE Standard Criteria for the Protection of Class 1E Power Systems and Equipment
in Nuclear Power Generating Stations (Annex A).

IEEE Std 765", IEEE Standard for Preferred Power Supply (PPS) for Nuclear Power Generating Stations
(NPGS).

IEEE Std 765-2006, IEEE Standard for Preferred Power Supply (PPS) for Nuclear Power Generating
Stations (NPGS) (Clause 4, Figure 1, Figure 2, Figure 3, and Figure 4).
3. Definitions

For the purposes of this document, the following terms and definitions apply. The IEEE Standards
Dictionary: Glossary of Terms & Definitions should be consulted for terms not defined in this clause.’

balance of plant (BOP): The portion of the nuclear power generating station (NPGS) power distribution
system that is not within the scope of the Class 1E power system described in IEEE Std 308.*

! The IEEE standards or products referred to in this annex are trademarks of the Institute of Electrical and Electronics Engineers, Inc.
? IEEE publications are available from the Institute of Electrical and Electronics Engineers (http:/standards.ieee.org/).

* The IEEE Standards Dictionary: Glossary of Terms & Definitions is available at http:/shop.ieee.org/.

* Information on references can be found in Clause 2.
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