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American Designation of this document as an American National Standard attests that the
National principles of openness and due process have been followed in the approval procedure

and that a consensus of those directly and materially affected by the standard has
Standard been achieved.

This standard was developed under the procedures of the Standards Committee
of the American Nuclear Society; these procedures are accredited by the American
National Standards Institute, Inc., as meeting the criteria for American National
Standards. The consensus committee that approved the standard was balanced to
assure that competent, concerned, and varied interests have had an opportunity
to participate.

An American National Standard is intended to aid industry, consumers, govern-
mental agencies, and general interest groups. Its use is entirely voluntary. The
existence of an American National Standard, in and of itself, does not preclude
anyone from manufacturing, marketing, purchasing, or using products, processes,
or procedures not conforming to the standard.

By publication of this standard, the American Nuclear Society does not insure
anyone utilizing the standard against liability allegedly arising from or after its
use. The content of this standard reflects acceptable practice at the time of its ap-
proval and publication. Changes, if any, occurring through developments in the
state of the art, may be considered at the time that the standard is subjected to
periodic review. It may be reaffirmed, revised, or withdrawn at any time in accord-
ance with established procedures. Users of this standard are cautioned to deter-
mine the validity of copies in their possession and to establish that they are of
the latest issue.

The American Nuclear Society accepts no responsibility for interpretations of this
standard made by any individual or by any ad hoc group of individuals. Requests
for interpretation should be sent to the Standards Department at Society Head-
quarters. Action will be taken to provide appropriate response in accordance with
established procedures that ensure consensus on the interpretation.

Comments on this standard are encouraged and should be sent to Society
Headquarters.
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F d (This Foreword is not a part of American National Standard Design Criteria for Protection Against the
Orewor Effects of Compartment Flooding in Light Water Reactor Plants, ANSI/AN S-56.11-1988.)

This standard addresses criteria related to compartment flooding from internal sources
in light water reactors. It complements and is a logical extension of several other
ANSI/ANS standards already issued, or presently being prepared. These other stan-
dards, such as American National Standards Design Basis for Protection of Light Water
Nuclear Power Plants Against Effects of Postulated Pipe Rupture, ANSI/ANS-58.2-
1988, and Subcompartment Pressure and Temperature Transient Analysis in Light
Water Reactors, ANSI/ANS-56.10-1987, address the dynamic effects of pipe ruptures
(pipe whip and jet impingement) and methods to determine the mass and energy release
rates from postulated piping ruptures. No detailed guidance is presently available for
considering the effects of the discharge of fluid and the detection and isolation of pipe
ruptures, as related to the potential for flooding structures, systems, and components.

This standard addresses three major flooding-related issues: definition of sources of
internal flooding; general design requirements (which provide the overall design
criteria, operability, and qualification aspects of the flood-mitigating equipment); and
analysis and protective measures (which define the methodology and means to imple-
ment acceptable flooding protection). Also, information on short- and long-term recovery
from the flooding event is provided, including guidance for final disposition of the
flooding fluid, and conflicts with other design functions (e.g., fire protection) are dis-
cussed. This standard addresses only internal flooding effects resulting from postulated
piping ruptures, and system actuations or misalignments, but not flooding due to ex-
ternal sources (precipitation, external flooding, and groundwater).

This standard addresses a variety of means to accommodate flooding, including both
“passive” and “active.” Several instances of internal flooding have occurred in the
past decade, and this issue is both a safety and economic concern, as detailed in the
Institute of Nuclear Power Operations (INPO) Significant Operating Experience Report,
“Internal Flooding of Nuclear Power Plant Buildings,” SOER 85-5, issued December
30, 1985. This issue is also of concern to the U.S. Nuclear Regulatory Commission
(NRC), as evidenced from the increased recent emphasis placed on resolution of high
priority Generic Issue 77, “Flooding of Safety Equipment Compartments by Backflow
Through Floor Drain.” These criteria and guidance reflect the current body of exper-
tise in this area, are consistent with current industry and regulatory activities, and
should help the designer to accommodate compartment flooding requirements.

Several issues within this standard are considered controversial by the working group
members, and are briefly described in this foreword.

1) Use of the term “required” vs “nuclear safety-related.” The term “required” is used
in ANSI/ANS-58.2-1988, the “parent” document of this standard, and is equivalent
to the term “essential” in the NRC’s Standard Review Plan, Sections 3.6.1 and 3.6.2,
dealing with pipe rupture effects. It is the working group’s position that not all safety
requirements are imposed on the “required” systems. The design requirements con-
sidered necessary by the working group (Seismic Category I where appropriate, single
failure criteria, separation, qualification, etc.) are defined in Section 4 of the standard.
Other safety requirements, such as code and safety class, QA, etc., are considered out-
side the scope of this standard.

2) Use of only Seismic Category I equipment to mitigate pipe rupture effects. This
is consistent with ANSI/ANS-58.2-1988, but does not appear to be consistent with the
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NRC’s Standard Review Plan, Section 3.6.1 (specifically, paragraph B.3.b(4) of “Branch
Technical Position ASB3-1”), which states that “all available systems” may be
employed to mitigate the consequences of the pipe rupture. The working group has
maintained the ANSI/ANS-58.2-1988 criteria with respect to postulated pipe ruptures,
as well as events which could be caused by a seismic event. The working group has
not required, however, that only Seismic Category I equipment be used to mitigate
the consequences of flooding events caused by other sources, such as fire protection
sprinkler actuation or equipment misalignments.

3) Postulation of only one break at a time in Non-Seismic Category I and non-
seismically-analyzed piping systems, as the result of a seismic event. This is consistent
with the working group’s understanding of current industry and regulatory practice
(see ANSI/ANS-58.2-1988). It also appears to be consistent with actual industry ex-
perience, such as the walkdowns taken as part of the Seismic Qualification Utility
Group (SQUG) to resolve Unresolved Safety Issue A-46, “Seismic Qualification.” The
piping systems evaluated in industrial facilities following actual earthquake events
have been shown to be very unlikely to experience significant damage.

This working group position does require, however, that the non-Seismic Category
I or non-seismically analyzed piping, whether classified as high or moderate energy,
be postulated to experience a circumferential or longitudinal break, as defined for high
energy breaks in ANSI/ANS-58.2-1988.

4) Use of “leak-before-break.” The working group references ANSI/ANS-58.2-1988 for
guidance relative to postulated pipe ruptures, including size and location. The proposed
revision of General Design Criteria 4 (the so-called “broad-scope GDC 4”) allows the
use of leak-before-break for protection against dynamic effects of pipe ruptures, but
not environmental effects. The working group is aware that this obvious inconsistency
is being addressed by industry and the NRC, and that the leak-before-break concept
is presently being more broadly considered by the NRC for extended application to
other design basis assumptions, including the environmental effects of double-ended
guillotine pipe breaks. Note that the proposed revision of Branch Technical Position
MEB3-1 (see preceding explanation of ASB3-1) attached to Section 3.6 of the NRC’s
Standard Review Plan eliminates the need to design for dynamic or environmental
effects for arbitrary intermediate break locations. ANSI/ANS-58.2-1988 allows the use
of leak-before-break in certain situations, with proper justification and leak detection
methods. While this issue is being debated, the NRC and licensees recognize that situa-
tions may arise where proper justification (in accordance with approved leak-before-
break methodologies) could serve as a basis for approving applicant/licensee requests
to use more credible alternative pipe break assumptions. The NRC staff has recognized
the efficiency of using this concept in combination with other considerations to address
such situations.

The working group position is that, as a practical measure, “leak-before-break”
methodology should not be used as a flood protection feature prior to regulatory ac-
ceptance, either generically or on a case-by-case basis. However, the future potential
for its use should be recognized. If approved by the NRC, it can be used in defining
the flooding source terms as outlined in subsection 3.2 of this standard, as long as
any leak detection method meets the qualification requirements for “required” systems.
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The membership of ANS-56.11, at the time of this standard’s development, consisted of:

G. Wrobel, Chairman, Rochester Gas and Electric R. Field, Sargent and Lundy

M. Boothby, Stone and Webster Engineering E. Imbro, U.S. Nuclear Regulatory Commission
Corporation D. Kitchel (alt.), Tennessee Valley Authority
P. DiBenedetto, DiBenedetto Associates, Inc. H. O’Brien, Tennessee Valley Authority

The American Nuclear Society’s Nuclear Power Plant Standards Committee
(NUPPSCO) had the following membership at the time of its approval of this standard.

L. J. Cooper, Chairman
M. D. Weber, Secretary

W MOANArews. ..o Southern Company Services, Inc.
R. V.oBettinger................o. o o Pacific Gas & Electric Company
F.Boorboor . ... United Engineers & Constructors
C. 0. Coffer ... .. .o Pacific Gas & Electric Company
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RoT.Lancet ... Rockwell International Corporation
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W. M Rice ... o Duke Power Company (retired)
(for the Institute of Electrical & Electronics Engineers, Inc.)

M. O.8anford ......... ..o GPU Nuclear Corporation
S.LoStamm .. ..o Stone & Webster Engineering
Jo Do Stevenson. . ... Stevenson & Associates
(for the American Society of Civil Engineers)

Tod Sullivan......oooi Institute of Nuclear Power Operations
C. D.Thomas, Jr. . ...t Yankee Atomic Electric Company
WoT Ullrich ..o Philadelphia Electric Company
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G A Zimmerman ............... Portland General Electric Company
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