This is a preview of "ANSI/ANS-51.10-1979". Click here to purchase the full version from the ANSI store.

American Nuclear Society

WITHDRAWN

April, 1990 auxiliary feedwater system
ANSI/ANS-51.10-1979 for pressurized water reactors

an American National Standard

No longer being maintained as an
American National Standard. This
standard may contain outdated
material or may have been
superseded by another standard.
Please contact the ANS Standards
Administrator for details.

ANSI/ANS-51.10-1979

published by the

American Nuclear Society
555 North Kensington Avenue
La Grange Park, lllinois 60525 USA



https://webstore.ansi.org/Standards/ANSI/ANSIANS51101979?source=preview

This is a preview of "ANSI/ANS-51.10-1979". Click here to purchase the full version from the ANSI store.

Ao ANO=O . TO=T979

American National Standard
for Auxiliary Feedwater System
for Pressurized Water Reactors

Secretariat
American Nuclear Society

Prepared by the

American Nuclear Society
Standards Committee
Working Group ANS-51.10

Published by the

American Nuclear Society®

5566 North Kensington Avenue

La Grange Park, Illinois 60525 USA

Approved November 5, 1979
by the
American National Standards Institute, Inc.


https://webstore.ansi.org/Standards/ANSI/ANSIANS51101979?source=preview

This is a preview of "ANSI/ANS-51.10-1979". Click here to purchase the full version from the ANSI store.

American An American National Standard implies a consensus of those substantially con-

National cerned with its scope and provisions. An American National Standard is intended
as a guide to aid the manufacturer, the consumer, and the general public. The

Standard existence of an American National Standard does not in any respect preclude
anyone, whether he has approved the standard or not, from manufacturing,
marketing, purchasing, or using products, processes, or procedures not conforming
to the standard. American National Standards are subject to periodic review and
users are cautioned to obtain the latest editions.

CAUTION NOTICE: This American National Standard may be revised or with-
drawn at any time. The procedures of the American National Standards Institute
require that action be taken to reaffirm, revise, or withdraw this standard no later
than five years from the date of publication. Purchasers of this standard may
receive current information, including interpretation, on all standards published
by the American Nuclear Society by calling or writing to the Society.

Published by

American Nuclear Society

555 North Kensington Avenue, La Grange Park, Illinois 60625 USA
Price: $26.00

Copyright ® 1980 by American Nuclear Society.

Any part of this standard may be quoted. Credit lines should read “Extracted from American
National Standard ANSI/ANS-51.10-1979 with permission of the publisher, the American
Nuclear Society.” Reproduction prohibited under copyright convention unless written per-
mission is granted by the American Nuclear Society.

Printed in the United States of America



https://webstore.ansi.org/Standards/ANSI/ANSIANS51101979?source=preview

This is a preview of "ANSI/ANS-51.10-1979". Click here to purchase the full version from the ANSI store.

Foreword (This Foreword is not a part of American National Standard for Auxiliary Feedwater System for Pressurized
Water Reactors, ANSI/ANS-51.10-1979.)

ANS-51, the PWR management group for ANS-50, Power Reactor Systems Sub-
committee, formed working group ANS-51.10 to develop a standard for auxiliary feed-
water systems because of the safety importance of these systems to pressurized water
reactor plants. This standard sets forth design bases, performance requirements,
design criteria, testing requirements, and interfaces for the safety-related portion of
the auxiliary feedwater system. ANS-51.10 began work on the standard in 1975.

The requirement for diversity of power sources for the pumps - that one power source
be independent of AC power - received a great deal of attention. The concern was that
this requirement could become a generic one applicable to all safety-related systems. A
probabilistic argument can be made to justify the applicability of this requirement to
the auxiliary feedwater system which is required during the initial stages of any shut-
down and the non-applicability of this requirement to other safety-related systems
which are not required for the loss of all AC power. It became apparent that it would
be difficult to obtain approval of the standard with this rationale included. Therefore,
the requirement is given with no rationale but with a footnote pointing out that this is
an NRC regulatory position.

The requirement is included that the system be capable of operating for two hours
with the loss of all AC power. The working group feels that this requirement can be
justified based on the low probability of losing offsite power and both diesel generators
for longer than two hours. Again, no rationale is included in the standard.

The standard does allow a two-pump safety-related auxiliary feedwater system.
However, if two safety-related pumps are used then a third non-safety-related pump
must be provided for use during startup, hot standby, and shutdown in order to meet
the NRC postion on high energy line breaks.

The requirements of ANS-51.4, “Criteria for Safety-Related Operator Actions,” were
used to develop the instrumentation and control requirements of this standard.
References to the trial use draft of this proposed standard can be found in Appendix A.

The membership of Working Group ANS-51.10 of the Standards Committee of the
American Nuclear Society during its development of this document was:

D. G. Keith, Chairman, Bechtel Power Corporation F. P. Paulitz, Stone & Webster Engineering Cor-
W.F. Cleary, Westinghouse Electric Corporation poration

A. W. McBride, Babcock & Wilcox Company L. B. Riani, US. Nuclear Regulatory Commission
E. P. O'Donnell, Ebasco Services, Inc.

The membership of Subcommittee ANS-51 at the time of its approval of this document
in March 1977 was:

C. J. Gill, Management Chairman, Bechtel Power D. W. Nunn, Southern California Edison

Corporation H. G. O’Brien, Tennessee Valley Authority

W. G. Bingham, Bechtel Power Corporation E. P. O’'Donnell, Ebasco Services, Inc.

J. H. Blasingame, Bechtel Power Corporation H. Oslick, Ebasco Services, Inc.

T. W. T. Burpett, Westinghouse Electric K. Schroeder, Babcock & Wilcox Company
Corporation ) R. Shone, Yankee Atomic Electric Company

V. M. Callaghan, Combustion Engineering, Inc. E. Swanson, Babcock & Wilcox Company

R W. Fleming, Westinghouse Electric K R Wickman, US. Nuclear Regulatory Com-
Corporation mission

J. Frewing, Portland General Electric Company

C. A. Hunt, Consumers Power Company

G. L. Koppel, Stone & Webster Engineering Cor-
poration
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The membership of ANS-50, Power Reactor Systems Committee at the time of its con-
currence with the technical aproval by ANS-51 in July 1977, was:

J. F. Mallay, Chairman, Babcock & Wilcox Com-
pany

Richard Basso, Catalytic, Inc.

Donald A. Campbell, Westinghouse Electric Cor-
poration

C. O. Coffer, Kaiser Engineers

W. H. D’Ardenne, General Electric Company

F. A. Dougherty, EDS Nuclear Inc.

James Floyd, Metropolitan Edison Company

C. J. Gill, Bechtel Power Corporation

A. R. Kasper, Combustion Engineering, Inc.

Robert W. Keaten, North American Rockwell Cor-
poration

M. Kehnemuyi,
mission

C. C. Lawrence, Baltimore Gas & Electric Company

J. H. Noble, Stone & Webster Engineering Cor-
poration

T. J. Pashos, Nuclear Services Corporation

D. R. Patterson, Tennessee Valley Authority

J. W. Stacey, Yankee Atomic Electric Company

G. C. Vellender, Fluor-Pioneer

G. P. Wagner, Commonwealth Edison Company

Marilyn D. Weber, American Nuclear Society

G. L. Wessman, General Atomic Company

J. E. Windhorst, Southern Company Services

US. Nuclear Regulatory Com-

Frank Zapp, Oak Ridge National Laboratory

The membership of N18, Nuclear Power Plant Design, in July 1978, at the time of its
ballot, on this document, was:

G. L. Wessman, Chairman
M. D. Weber, Secretary
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L. P. Mariani (Alt)

American Nuclear SoCIety ... .cvveveeurianrtronrrrresetsesarroaresrosssisassssnnses G. L. Wessman
American Society of Civil Engineers ...........ccooiiiiiiiiiiiniiir i, M. I. Goldman
C. Gogolick (Alt)

American Society of Mechanical Engineers. ...........o.oiiuiiiiriiioreniiieiiariianians J. S. Bitel
R. H. Holyoak (Alt)

Ameérican Public Health Association, Inc. ........ccoiiiiiiiiiiiieiiiiiiiiiieniaananns J. R. Coleman
American Welding SoCiety ... ..vvuvuuiiineniirariuen e eaeaeaaratiararaaraarns J. R. McGuffey
Atomic Industrial Forum . ......oiuiviiiiaiiniiinniiserresresressasnnasassosssssassas G. G. Sherwood
Electric Light & Power GIOUP .......oviiiuiieniniariraninecaraiiaiiiieananns J. E. Sohngen (Alt)
Fotoral Power COTMEIMIBANON - e a e o e e s s s s e s s e s e s 00016 o0 80 wan s A. P. Donnell
B. P. Chew (Alt)

Health Physics SOCIEtY . .. .vvtueinranrnurinrenioieatearereaeeasesnearantaneaioninn. J. M. Smith, Jr.
R. L. Clark (Alt)

Institute of Electrical & Electronics Engineers ............iiiiiiiiiiiiiiiiiiiiinaes R. G. Benham
0. W. Bilharz, Jr. (Alt)

Institute of Nuclear Materials Management...........covvrreerrnnnreanaaaieiannes L. A. Strom (Alt)
U.S. Energy Research & Development Adm............oiiuiiiiiiiiiiiinieiniaeaeaans F. X. Gavigan
U.S. Environmental Protection AgeNncy ..........cooirurrrenrnrrraiiaiiaiosasaraenannns J. W. Phillips
T. McLaughlin (Alt)

U.S. Nuclear Regulatory CommiSSion ..........ovveeroerienieiiniieniiiriiniiinaiaieas G. A. Arlotto
M. Kehnemuyi (Alt)

Tnaiitdnal WMEIDOrS .o i o S e A S om0 9T 5B R ¥ AT B S W E. N. Cramer
R. J. Creagan

J. F. Gibbons

T. D. Jones

T. J. Pashos

D. Patterson

A. H. Redding

G. C. Robinson
R. P. Schmitz


https://webstore.ansi.org/Standards/ANSI/ANSIANS51101979?source=preview

This is a preview of "ANSI/ANS-51.10-1979". Click here to purchase the full version from the ANSI store.

cOntents Section Page
1. Introduction and SCOPE .....cvvsnviciaerrenssvnsoarisarsneerseesssasesees 1
LiL SOODR s s v stia ovaraisisssiimiinaississ a ol S505m 8mais SR 7 01045000 A L30T R s, BT 1

1.2 Einits of APDRCALION ;s iy sl s v et 4 s e s i inasts 1

1.3 System Safety Functlon: :ioeiss iy s e s b saeedmdeia s iad @ 1

1:4 ADPDENAICRE. ... .00 0meammnsimis stin s b v ala s soiensiiie, Senemnaa B b @ s 1

2 DIEEIMITIORIE oo vvas oz 3 e sosan ioinial Fesn iissi oo +eseiisnio ol ey a e e maes s s usi oo A S0 L ey i 1
3. System Performance Requirements...............coiiiiiiiiieiiniieennnnnnns 2
31 Performance PATAMBLES i niit s g moidid aianainie dusivremivamerds sae 2

3.2 Redundancy and Diversity Requirements .............cooiiiiiiiii.t. 6

4 Desigh: BoqUIrETienTa ., . eon s oo smmisisn s s s gsm s siosie e o808 5 876 b 7870, 9
AL ISATEEY GBS auire st snssrs s aimives] 3o sbesaoss mieei s mare (seess sig o wigiaoyesm g aiiniesutiin 9

B2 ICONAIEIOTIETOE TIBBYBIN i vsreivws rimssionviios i 6,450,181 1o sl i 5 1910160 B i 9

4.3 Testing and Maintenance Requirements .................ccoiiiiiiiinnn. 10

4.4 Design Documentation s e s s s ains s sios s e daiviend s vamisii s v 10

5. References........... ae s e T S S S SR AR A SRR e 10
APPERALE A SVEtem DS OE D IO vsoiwcewin sasmsmmieevammisseiswieissmiess ool ws] S ool 12
Fig. A-1 Representative Auxiliary Feedwater System Arrangements........ 15
Fig. A-2a Auxiliary Feedwater System 2 Loop ..............covvviinnnaa.. 16
Fig. A-2b Auxiliary Feedwater System 4 Loop .............ccovviviiennnnn, 16
Appendix B Background on Design Requirements............................. 17
Table B-1 Minimum Time Margins ..............coiiiiiieiiininnnnnn.. 18

Table B-2 Comparison of Minimum Time Margins and Allowable
Auxiliary Feedwater System Delay.............ccoiiiiiiiiiiiiinnn... 20



https://webstore.ansi.org/Standards/ANSI/ANSIANS51101979?source=preview

This is a preview of "ANSI/ANS-51.10-1979". Click here to purchase the full version from the ANSI store.



https://webstore.ansi.org/Standards/ANSI/ANSIANS51101979?source=preview

This is a preview of "ANSI/ANS-51.10-1979". Click here to purchase the full version from the ANSI store.

Auxiliary Feedwater System for Pressurized Water

Reactors

1. Introduction and Scope

1.1 Scope. This standard sets forth design
bases, performance requirements, design
criteria, testing requirements, and interfaces for
the safety-related portion of the auxiliary feed-
water system (AFS) of pressurized-water reactor
(PRW) plants.

1.2 Limits of Application. This standard ap-
plies to the safety-related portion of the AFS
and its instrumentation and controls, source of
power, water supply, and support systems.

1.3 System Safety Functions
1.3.1 Operation During Condition I Oc-

currences.! The AFS may operate during the
following Condition I occurrences:

(A) Startup

(B) Shutdown

(C) Hot Standby

(D) Operation with specific items of equip-
ment out of service or under tests as may be per-
mitted by the technical specifications for the
plant.

Condition I, II, III, and IV occurrences are
defined in American National Standard N18.2-
1973 (ANS-51.1), Nuclear Safety Criteria for the
Design of Stationary Pressurized Water Reactor
Plants, and its revision and addendum, N18.2a-
1975 (ANS-51.8). [1]2

1.3.2 Required Operation During Con-
dition II Occurrences. The AFS is required to
operate during the following Condition II oc-
currence with or without concurrent loss of off-
site power:

Loss of normal feedwater.

1.3.3 Required Operation During Con-
dition III Occurrences. The AFS is required
to operate during the following Condition III
occurrences with or without concurrent loss of
offsite power:

"This paragraph was added for clarity and does not imply
any safety function.

2Numbers in brackets refer to corresponding numbers in Sec-
tion 5, References.

(A) Loss of reactor coolant, such as from a
small ruptured pipe or from a crack in a large
pipe, which would prevent orderly reactor shut-
down and cooldown.

(B) Secondary system pipe break which
would prevent orderly reactor shutdown and
cooldown.

1.3.4 Required Operation During Condi-
tion IV Occurrences. The AFS may be
required to operate during the following Con-
dition IV occurrence with or without concurrent
loss of offsite power:

Major rupture of a pipe containing reactor
coolant up to and including double-ended rup-
ture of the largest pipe in the reactor coolant
pressure boundary.

The AFS is required to operate during the
following Condition IV occurrence with or
without concurrent loss of offsite power:

Major secondary system pipe rupture up to
and including double-ended rupture.

1.4 Appendices
Appendices A and B are nonmandatory and are
included to provide additional clarity.

2. Definitions

In this standard the following definitions shall
apply:

active failure. A malfunction, excluding
passive failures, of a component which relies on
mechanical movement to complete its intended
function upon demand. Spurious action of a
powered component originating within its ac-
tuation system shall be regarded as an active
failure unless specific design features or ad-
ministrative controls preclude such spurious ac-
tion.

alternate source. A source of water which,
when combined with the primary source, has
sufficient capacity to allow maintaining hot
shutdown conditions for a minimum period of
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