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[ U.S. NUCLEAR REGULATORY COMMISSION [ApH4978]e,.

Qgf)
OFFICE OF STANDARDS DEVELOPMENT'REGULATORYGUIDE

,

\.,,,,
Revision 1'

FIEGULATORY GUIDE 1.141 ' Draft 2
.p 4 cg

CONTAINMENT ISOLATION PROVMION:',
FOR FLUID SYSTEMSx '

, ._

A. INTRODUCTION Domestic- '-

General Deign Criteria 54,55. 56, and 57 of Ap. Thisrevis$dguideincludesimproved
-

pendix A. " General Design Criteria for Nuclear regulatory guiciance as a result of NRC
i

Power Plants," to 10 CFR Part 50, ~1.icensing of staff review of the lessons learned from
| Production and Utilization Facilities," tequire that the Three 'iile Island-Unit 2 accident.piping systems penetrating primary reactor contain- In particular, the review revealed thatment be provided with isolation capabilities that re-

f!ect the importarice to safety of isolating these piping an isolation 5107.a1 derived from
systems. This guide describes a method acceptable t containment pressure was not sufficient
the NRC staff for complying with the Commission s to ensure cor.tainment isolation when,

requirements with respect to containment liciation of necessary. Radiation level within
fluid systems. containment is the primary concern in

protection of the public health and
B. DISCUSSION safety and should be monitored. In addition,

Working Group ANS-56.2 of the American Nu- this may be the only parameter capable of
clear Society Standards Committee ANS * *": lear initiating Containment isolation during '

Power Plant Systems Engineering, b da certain situations (e.g., refuelling
standard which specifies the minim ,.3n re. An isolation signal derived
quiremems for containment isolation of tiud systems f) operations).

/
from actuation of an engineered safety

that penetrate the pr mary containment boundarypI* feature system or subsystem
light water-cooled reactors. This standard was:AP prn ' C ' - "'"".r'' '

proved by the American National Standar;ffUrsurutg"w~ = ' " - 'L --

(ANSD Committee N18. Design Criteria fc'c Nuc| car is a reliable backup to ensure contain-Power Plants, 2nd desigtuted ANSI M t ,6
ment isolation under those conditions" Containment isolation Provisions T uid'

S 5'* * **, * which warrant an engineered safety featureY
,. .tctuation. These three parameters

The provision f 'ANS@71 1976 include (containment pressure, radiation level,
minimum design '" ting.hd maintenance require. and engineered safety feature actuation)
ments for :)e isolation df flirld systems that penetrate provide diversity for containment isolation
the primary cont' inme5c of light. water. cooled reac. Such as to prevent the release ofs
tors. Require'meirtMor the design and testing af radioactivity beyond the accepted limits
power supplies, quallifng of Class IE equipment, under abnormal occurrences or credible
and the desijn and testir.g of protection systems are accident conditions.
outside the set,pe of this standard. These areas are not
completely covered by the 'referen<es gives in ANSI The manner in which the NRC staff will imole-
N271-1976. ment this regulatory guide is discussed in' w

copies may 6. obiaineo from the A nrga r'Noe:.ar sociery. Sech 0, Meenuh. M a Wd M
555 sonn x macon wenu.1.a canze Pw minais ecs:5, provide concise implementation guidance,

_ Section D has been written in two parts. The
usNne ntaVLATORY OUto&; first part addresses the implementation of

* *||*%' ,i','''' 'li||||| '.*, ~~%" ''." T.~.~,$" *7.*C" Regulatory Positions 3, a, and 5 which relate to.

%*O""*,J .".':"'I'*"~;".O*,*.**."'" ".*.%""O*7, '' the recommendatiens presented in NUREG-0578,.

0% ""Z'.' '".|.*."*"*",'."."~~O* ."'C. .' |'"JT Raccrt ad Snort-Term Recormendations.g
"I3I-2 LPssons Learned Task Force 5 tat

4 . ... - -.--
' ' ' * " ' " * " ' * * " " ' * * * * ~ " " " ,

O '*.7"'||''/~.Z~dN'J/~.' "*2%%%'.'.*
The' implementation schedule for Regulatory'

Positior,s.1, a, and 5, as described in Section
:*J'"",' ".** 'Z"'"! ". '.CO*;. 2*Z'Z*~ ',.O'|'%2'. O, corresponds to the schedule presented in~~ ~~'* - ~-

NUMG-0578. The second part of Secticn 0-

-

address the implementation of the remaining
Regulatory Positions of the guide whicn are
not directly related to NUREG-0578.

2- k WWlWT '
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U.S. NUCLEAR REGULATORY COMMISSION @prH-1978)-

\ OFFICE OF STANDARDS DEVELOPMENT%.

REGULATORY GUIDE 1.141

CONTAINMENT ISOLATION PROVISIONS
FOR FLUID SYSTEMS

This standard contains requirements indicated by,

the verb "shall" and recommendations indicated by
the verb "should." The recommendations as well as
the requirements of the standard were evaluated with
respect to importance to safety. All recommendations
are considered to be of sufficient importance to safetyThis is acceptable

. - . . _ _ for to be endorsed along with the requirements iven in
closed systems both inside and outside the

e the standard. ;
containment. 7:

.$

% hs
C. REGULATORY POSITION

.y \ 4.j
The requirements and reepmmendations for con-

3. Section 4.2.4 of ANSI N271-1976 states: tainment isolation o(cuict,systeps'that penetrate the
.

" Isolation valve closure shall be pnmary containment of lignt-pater-cooled reactors as
completed when an isolation signal is specified inc. ANSI N'21 1976. " Containment Isols-

ceptabt,e and pr 'r Fluid Systems,| received and the valve shall not be ti n Pqismns fo are generally ac-
o, vide an adequate basis for :omplying| opened until the signal is removed and

. wit (AppI:ndid A to 10 CFR Part 50 subject to thethe pertinent containment isolation requirements|
deliberate operator action is taken

d(
' (resetswitch)." .

-
. _.

\ rollowin'g:s

>

) The. .carc-Wili y sketJ4 not c. u's t-
1. Section 3.6.4 of ANSI N271 1976 states: "Thefor the reactor operator to override closed system shall be !cak tested in accordance with.

a containment isolation signal such that any 5.3 of this standard unless it can be shown by inspec-isolation valve will be returned to its tion that system integrity is being maintained for
normal (pre-accident) condition by a single those systems operating at a pressure equal to or
action. More specifically, neither the 42bove the containment design pressure."[Fhts-ewep-
reset / override of the safety injection non +o systemMc usent s.sko-app +ieei>ie-c>.ekwed -i

actuation signal nor the reset / override of e5"*d+ *-+oataam*Q
a containment isolation actuation for a
group of valves should cause the reopening of 2. Section 4.2.3 of ANSI N271 1976 states:
any isolation valve. " Sealed closed isolation valves are under admini>tra.
Tha use of procedural controls to prevent tive controls and do not require position indication in
rc-opening of a valve upon reset / override should the control room for valve status. * Since the con-
not be considered an acceptable design tainment isolation valves are comconents of the con.
alternative. tainment isolation system. which is an engineered.
The design of the reset / override capability safay-feature system. all power-operated valves
shculd require a deliberate separate operator should have position indication in the control room.

i actioni in addition to reset / override of the
c,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,c_-,,,,:,,a,m,,,,,,~,,,,ysignal, for the reopening of each isolation =,y-- --* s c =5u *a s

va1ye.
. , , , , , , , , , , , _ , , , , , , , , , , , , , , _ , , , ,

~

"T h's reopening of each containment
h [Da"E*''~ a.-->'*ll3.,.*M[,j $*? ".'.""

D .~a
isolation valve should be controlled by j

, ,

written procedures which meet the require-
ments of 10 CFR 50.36(c)(5), "Administratiye *";", '.'".,';'",,';*;".1,,'.|'.0*%""7 *;/"|**,",';".;' "O*,.

controls". *C".O.**1*c" is.* 'Cl! '' M'. T.0,*M;""t.~7%
Additional guidance on procedures is given in
Regulatory Guide 1.33, " Quality Assurance
Program Requirements (Operation)."
s
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Stction 4.4.6 of ANSI N271-1976 states:
.

" Diversity in the actuation parameters sensed,

" should be considered."

e containment isolation logic should be-

4.@] Section 4.2.5 of ANSI N271 1976 states: "Di. designed to automatically initiate contain-
versity in means of actuation of automatic isolation ment isolation upon the occurrence of an
valves in series should be considered to preclude isolation signal derived from the individual
common mode failure."'The NRC statfs position is Coincidence logic of any continuously
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).

6.G-3 Section 4.4.8 of ANSI N271-1976 gives general As a minimum, the following parameters
design requirements for closed systems. In addition. should be monitored with each Capable of
all branch lines and their isolation valves in closed initiating 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. hi9h radiation level within .

tion 3.6.7 if the branch lines constitute one of the containment; and '

containment isolation barriers. c. any manual, automatic or coincident
actuation of an engineered safety

7.@-]In Section 4.6.3 of ANSI N271-1976 reference feature system, , or subsystem,
is made to Regulatory Guide 1.7. " Control of Com- m,.m4 sma f-- th; ,j tj p te , c ae
bustible Gas Concentrations in Containment Follow- im,, me --mi. + .-<u - >&-

ing a Loss-of-Coolant Accident." for guidance in de- L'_",'. _~~~ T ' 'E'ZI'.'I_T 1 _m
termir;ing radiation exposures for a loss-of-coolant
accident.C4ere eppropmmguicance is given in Reg- g , C _' T L. E ',_ N " "f ' g "'"-~""""'-"""'""'"P"
ulatory Guide 1.89. " Qualification of Class IE M 00P"^ 7 " *?* *N'
Equipment for Nuclear Power Plants." Vi-ded-4ee-the-mi-tigat f or.-4f-+40 s s-of-

-CGolaftt-accident-tfTC'lUde, c5 -a
8.@-] Section 4.14 of ANSI N271 1976 states: "The '4a4*"", M ^"'^'*"^^c'/ "^-^ ^^^'#""-

piping between isolation barriers or piping which y;tmo , the g i,;e y d ainmenL i3Gl04 ion
forms part of isolation barriers shall meet the re- sys. tam,4he-aux 41.4W Tcudwai.uf system-

-.(for-PWR-pl-ant:) ,- cad the eeCter-,

Additional- .cre isolation-coo.l.ing-sy+ tem
._.! ' r ",',0 pi aatC .

l 5. Section 4.4.2 of ANSI 271-1976 states:
"For power-operated isolation valves which
do not receive a containment isolation
signal, the primary mode shall be a
remote manual initiation signal from the
main control room."2 However, all non-essential systems / should be
automatically isolated by a containment
isolation signal.

INUREG-0578, "TMI-2 Lessons Learned Task Force Status Report and Short-Term Recommendations,"
was published by the Office of Nuclear Reactor Regulation, U.S. Nuclear Regulatory Commission
in July 1979. NUREG-0578 is available from the U.S. Nuclear Regulatory Comission,
Washington, D.C. 20555 or the National Technical Infornation Service, Springfield, Virginia
22161.

@f Appendix A to NUREG-0578, "TMI-2 Lessons Learned Task Force Status Report
and Short-Term Recommendations," contains a short tern recommendation
entitled, " Containment Isolation Provisions for PWRs and BWRs." The
position of this section states: "All plants shall give careful recon-
sideration to the definition of essential and non-essential systems, shall
identify each system determined to be essential, shall identify each sys-
tem determined to be non-essential, shall describe the basis for selection
of each essentail system, shall modify their containment isolation designs
accordingly, and shall report the results of the re-evaluation to the NRC."

___
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quirements of 3.7 and applicable requirements for
isolation barriers." Piping between isolation barriers
should meet the applicable requirements of Section '

3.5 or Section 3.7.

D. IMPLEMENTATICN

[The puspese of-ahn-satien i4 4o-previde informe-
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Therefore.-e.teept-in-those<aset in-whieb-the oppfi-
sent tropeses-en- seceptalrie-aitemative-method- fer-
vomplying-wis-speoined portieco ef-*e-Gomens-
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beinWit-centinee-to-be ased-ive the-evalwasion
ef Mtels-foe censtructivu r a.it -epplications-
Uf1tM 4hN Maclev-N-fe4ised se e- PesMS-OI- Su?{ev-
tions-frecshefwblic *r<ddi+ienal 5+a#,eWew. -
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D. Implementation
,

1. For Regulatory Positions 3, 4, and 5 of this guide, except for thc,se 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

j an OL has not yet been tendered, the method described herein will be used

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

b. OL Apolicants

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

evaluation of the OL application prior to its issuance.

c. 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

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

. _ _ _
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a. Preliminary Design Approval (PDA) applications and Preliminary Duplf-

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.

c. ManufacturingLicense(ML) applications.

d. A base plant design for replication.

2. 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 Connission's regulations,

the NRC staff will implement this guide as indicated below:

a. Future Applications and Aoolications in the Early Staces 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.

- _ _ _ - . _ - . . -- - _
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(4) Construction Pennit (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,orML)orthatreference

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) OperatingLicense(OL) applications.

b. Applications in the Late Stages of the Safety Review

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

evaluation 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.

i (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,

!

|

-. - . . .. - -.



*
..

- ; -

4

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

under the replication option.

(6) OL applications.

c. Operating Reactors

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

evaluation of operating reactors.

.

h

t

e
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