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Revision 1
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Ty 2%, 1960

CONTAINMENT ISOLATION PROVISIONS

FOR FLUID SYSTEMS

General Devign Criteria 54, 55, 56, and 57 of Ap-

A. INTRCDUCTION Domestic
pendix A, “*General Design Criteria for Nuclear ]

Powe- Plants,”* to 10 CFR Part 30, T"Licensing of
Producuon and Uulization Facilities, " require that
PIPINg Systems penetrating prunary reactor contain-
ment be provided with isOiation capabilities that re-
flect the importance to safety of isolating these piping
systems. This guide describes a method acceptable to
the NRC staff for compiying with the Commission s
requirements with respect 'o containment isclation of
fluid systems.

2. DISCUSSICN

Working Group ANS-%6.2 of the American Nu-
clear Society Standards Committee ANS “ Veelear
Power Plan' Systems Enginecring, b d a
standard whicl specifies the minim

that penetrate the prmary containment :oundaryf‘ii
light-water-cooled reactors. This standard was

proved Dv the Amencan National Sunda:;!;bsumlr

(ANSD) Commiuitee Ni8, Design Criteria fos Nucjea
Power Plunts, ind desigpated ANSI NQ7. (7S,
Containment “solation Provisions fa uid
Systems. '’

-
The provisions.Qf .\.‘f&?”&;?l-l‘)"s include |
minimum design:” lesting, And muintenance require- ’
ments for :e 'salation of {Tuld systems that penetrate ;
the prnimary comainment of light-watercooled reac- |
tors. Requirementy “r the design and testing of |
power supplies, qualif; ng of Class |E equipment,
and the design aad testing of protection systems are
outside the scupe of this $'andard. These areas are not
completelv covered by the referentes givea in ANSI
N271-1976.
" Copres may be obtained from the A ner 31 “uclear Sociery
£3% North Kensingron Avenue. LA Gringe Pirk. lllinois 50929
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This revisod guide includes {mproved
regulatory guicance as a result of NRC
staff review of *he lessons learned from
the Three Mile Island-Unit 2 accident.

In particular, tie review revealed that
an isolation sigral derived from
containment pressure was not sufficient
to ensure containment isclation when
necessary. Radfation level within
containment is the primary concern in
protection of the public health and
safety and should be monitored. In addition,
this may be the only parameter capable of
fnitiating containment isolation during
certain situations (e.g., refuelling
operations). An isolation signal derived
from actuation of an engineered safety
feature system or subsystem

p

is a reiiable backup to ensure contain-
ment fsolation under those conditions
which warrant an engineered safety feature
actuaticn. These three parameters
(containment pressure, radiation level,
and engineered safety feature actuation)
provide diversity for containment isolation
suc’t as to prevent the releass of
radioactivity beyond the accepted limits
under abnormal occurrences or credible
accident conditions.

The mannar in which the NRC staff will imple-
ment this requlatory gquide is discussed in
Section D, Implementation. In an effort %o
provide concise implementation quidance,
Section D nas been written in two paris.
first part addresses the implementaticn of
Ragulatory Positions 3, 4, and 5 which relate to
the recommendations presented in NUREG-0572,
"TMI-Z Lessons Learned Task Force 3ta:u§

Ratcrt and Short-Term Recomnendations."*

The implementation schedule for Requlatory .
Pasitions 1, 4, and 5, 2s described in Section
0, correspunds to the schedule presented in
NLRE6-7578. The second part of Secticn D

The

addrecs:s the implementation of the remaining
Reguiatery Positions of the guide which are
not directly related to NUREG-0578.
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This s acceptable ~ for
closed systems both inside and outside the

containment.

3. Section 4.2.4 of ANSI N271-1976 states:

"Isolation valve closure shall be

completed when ar isolation signal is

received and the valve shall not be

opened until the signal is removed and

deliberate cperator action is taken
(reset switch)."

The capebility should not exist

r

isolation valve will be returned to its

normal (pre-accident) conditicn by a single

action. More specifically, neither the
reset/override of the safety injection

actuation signal nor the reset/override of

a containment isolation actuation for a

group of valves should cause the reopening of

any isolation valve.

The use of procedural contrals to prevent
re-opening of a valve upon reset/override should

not be considered an acceptable design
alternative,

The design of the reset/override capability
shculd require a deliberate separate operator
action, in addition to reset/override of the
signal, for the reocening of each isolation

valve.

This reopening of each containment

isalation valve should be controlled by

written procedures which meet the require-
ments of 10 CFR 50.36(c)(5), "Administrative

Controls™.

Additional guidance on procedures is given in
Regulatory Guide 1.33, "Quality Assurance

Program Requirements (Operation)."

for the reactor operator to override
a containment isolaticn signal such that any

This standard contains requirements indicated by
the verb ‘‘shall”" and recommendations indicated by
the verd “‘should. " The recommendations as weil as
the requirements of the standard were evaluated with
respect to importance to safety. All recommendatons
are considered 10 be of sufficient importance to safety
to be endorsed along with the rcquutmems 1ven in
the standard.

A7

~ E)
C. REGULATO RY\POSITICN

The requirements and re mmendations for :on-
tainment isolation of fluid svsre;ns that penetrate th
pnmary containment of Ax;ﬁx--nxer cooled reactors as
specified m. &\SX N221-19%s, “'Containment [sola-
tion Provisions for Fluu{ Systems. " ars generaliy ac-
csprable And pros 1de an adequate basis for complving

the pemnen' comtainment isolation requirements
o{ -\ppcndR A 0 CFR Pamt 30, subject to the

F t‘ou‘;wmg

/ 1. Section 3 6.4 of ANSI N271-1976 states: "*The

closed system shail be leak tested in accordance with
5.3 of this standard uniess it can be shown by inspec-
tion that system integrity is being maintained for

imose sysiems operauing at a pressure egual to or
above the containment design pressure. (Frs-evoens
HOA 40 4 V4'SM=L3K {ESHNE |5 AS0-ABOHEADIE~ 0= losed ~
TSGR M ATORE |

2. Section 4.2.3 of ANSI N271.1976 states:
“*Sealed closed 1solation vaives are under administra-
uve controls and Jo not require position indication in
the controi room for valve status.’' Since the con-
tainment isolation valves are components of the con-
rainment isolanon system, which is an 2ngineered-
safety-feature system. all power-operated vaives
shouid have position indication in the controi room
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'‘Diversity in the actuation parameters sensed

/ Section 4.4.6 of ANSI N271-1976 states:
[— should be considered."

~The containment isolation logic should be
designed to automatically initiate contain-
ment isolation upon the occurrence of an
isolation signal derived from the individual

4,[5%] Section 4.2.5 of ANSI N271-1976 states: **Di-
versity in means of actuation of automatic isolation
valves in series should be considered to preclude

common mode failure. “The | statf s position is coincidence logic of any continucusly
that there should be diversity in the parameters monitored parameter, such as given in
sensed (i.e., types of isolation signals) for the initia- ANSI N271-1976, Appendix A, Table A.2 (for
tion of containment isolation. BWRs) or Appendix B, Table B.2 (for PWRs).

. As a minimum, the following parameters
6. (37 Section 4.4.8 of ANSI N271-1976 gives general
SEiign. Suisnsans or VIbd srtee. b pi oy should be monitored with each capable of
all branch lines and their isolation vaives in closed inftfating containment isolation:

systems both inside and outside the containment a. high containment pressure

should meet the design criteria of Section 3.5 or Sec- b. high radiation level within

ton 3.6.7 if the branch lines constitute one of the containment; and

containment isolation barriers. ¢c. any manual, automatic or coincident
T .03 In Sochas 6,43 of ANBLNETI199%. ol actuation of an engineered safety
NE ion 4.6.3 of ANSI N271- . reference

is made to Regulatory Guide 1.7, **Control of Com- Wum'
bustible Gas Concentrations in Containment Follow- 106606001 aRt—aceident—onaiton
ing a Loss-of-Coolant Accident,”” for guidance in de-

termiiang radiation exposures for a loss-of-coolant £onsaquences~—nith-negard-oniy—se-
accident. (More-aporoprren Suidance 15 given Tn Reg—] CoRtaAmeNnt—SOTAtIOR—0FOVI 510N,

ulatory Guide 1.89, “*Qualification of Class |E -engineerad—safaly feature systems pro-
Equipment for Nuclear Power Plants. ' vided--feor—the miligatior of-a loss-of
Gootant-acctdent— tnctude, as—a

8.[#7 Section 4.14 of ANSI N271-1976 states: **The DL Ryt R SRR LSRRGl PR E—GOO - HAG.

piping between isolation barriers or piping which ~SYSLeMme Tt he-arimeryCOT T TTMEN Tt eotatton

forms part of isolation barriers shall meet the re- SM--“HUJ@W syetem—
- for-PWR -plants)—and-the resctor
Additional— Lore isolaticm.cocling-system
P B —

5. Section 4.4,.2 of ANSI N271-1976 states:

"For power-operated isolation valves which
do not recaeive a containment isolation
signal, the primary mode shall be a
remote manual initiation signal from the
main control room." However, all non-
essential systems 'E_/ should be
automatically isolated by a containment
isolation signal,

Report and Short-Term Recomendatic_ms,"
tion, U.S. Nuclear Regulatory Commission
Nuclear Requlatory Commission, -

jon Service, Springfiald, Virginia

INUREG-0578, "TMI-2 Lessons Learned Task Force Status
was published by the Office of Nuclear Reactor Regula
in July 1979. NUREG-N578 is available from the U.S.

Washington, D.C. 20555 or the National Technical Informat

22161.

A/ Appendix A to NUREG-0578, "TMI-2 Lessons Learned Task Force Status Report

=  and Short-Term Recommendations," contains a short term recowmeqda31on
entitled, "Containment Isolation Provisions for Psz_and 8WRs. The
position of this section states: "All plants shall give ;arefu1 recon-
sideration to the definition of essential and non-essen;1a1 §{stems, shall
identify each system determined to be essential, shall identify each st'
tem determined to be non-essantial, shall describe‘tne basis fof se1ecr1on
of each essentail system, shall modify their containment 1sqlatzon’deszgns”
accordingly, and shall report the results of the re-evaluation %0 the NRC.



quirements of 3.7 and applicable requirements for
isolanion barriers. "’ Piping between isolation barriers
should meet the applicable requirements of Secticn
3.5 or Section 3.7.

D. IMPLEMENTATICN
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D. Implementation

For Regulatory Positions 3, 4, and 5 of this guide, except for thuse cases in
which an applicant or licensee provides an acceptable alternative method for
complying with specified portions of the Commission's regulations, the NRC staff
will implement this guide as indicated below:

a. Post-CP and CP Applicants

For all plants in CP review and all plants under construction for which
an OL has not yet been tendered, the method described herein will be used

on a case-by-case basis in the evaluation of the application.

b. OL Applicants

The method described herein will be used on a case-by-case basis in the

evaluation of the OL application prior to its issuance.

¢. Operating Reactors

The method described herein will be used on a case-by-case basis in the
evaluation of operating reactors as of January 1, 1980. However, this
date will be extended to January 1, 1981 with regard to the containment
isolation parameter (radiation level within containment) addressed in

Regulatory Position C.4.b.

The above implementation schedule will be used by the NRC staff in review of

the following standard design applications to be submitted for review or approved:



a. Preliminary Design Approval (PDA) applications and Preliminary Dupli-
cate Design Approval (PDDA) applications.

b. Final Design Approval, Type 1 (FDA-1) and Type 2 (FDA-2) applications
and Final Duplicate Design Approval, Type 1 (FDDA-1) and Type 2 (FDDA-2)

applications.
¢. Manufacturing License (ML) applications.
d. A base plant design for replication.
For Regulatory Positions 1, 2, 6, 7, and 8 of this guide, except for those
cases in which an applicant or licensee proposes an acceptable alternative

method for complying with specified portions of the Commission's regulations,

the NRC staff will implement this guide as indicated below:

a. Future Applications and Applications in the Early Stages of the Safety

Review

The method described herein will be used in the evaluation of the following
applications docketed after [ date ] or currently under review for which

round Q-2 questions have not been issued as of [ date ]:

(1) Preliminary Design Approval (PDA) applications and Preliminary
Duplicate Design Approval (PDDA) applications.

(2) Final Design Approval, Type 2 (FDA-2) applications and Final
Duplicate Design Approval, Type 2 (FDDA-2) applications.

(3) Manufacturing License (ML) applications.



(4) Construction Permmit (CP) applications, except for those portions
of CP applications that reference standard designs (i.e., PDA,
FDA-1, PDA-2, PDDA, FDDA-1, FDDA-2, or ML) or that reference
qualified base plant designs under the replication option.

In addition, the methods described herein will be used in the evaluation
of the following applications on a case-by-case basis:

(1) Final Design Approval, Type 1 (FDA-1) applications, and Final
Duplicate Design Approval, Type 1 (FDDA-1) applications.

(2) Operating License (OL) applications.

Applications in the Late Stages of the Safety Review

The method described herein will be used on a case-by-case basis in the
avaluation of the following applications currently under review for which

round Q-2 questions have been issued as of [ date ].
(1) PDA applications and PDDA applications.

(2) PDA-1 applications and FDDA-1 applications.

(3) FDA-2 applications and FDDA-2 applications.

(4) ML applications.

(5) CP applications, except for those portions of CP applications that
reference standard designs (i.e., PDA, FDA-1, FDA-2, PDDA, FDDA-1,



FODA-2, or ML) or that reference qualified base plant designs

under the replication option.

(6) OL applications.

Operating Reactors

The method described herein will be used un a case-by-case basis in the

evaluation of operating reactors.



