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September 1,1982

Docket No. 50-029
LS05-82-09-010

Mr. James A. Kay
Senior Engineer - Licensing
Yankee Atomic Electric Company
1671 Worcester Road
Framingham, Massachusetts 01701

Dear Mr. Kay:

SUBJECT: SEP TOPIC VI-4, CONTAIfMENT ISOLATION SYSTEM
YANKEE i,"JCLEAR POWER STATION

Enclosed is a copy of our draft evaluation of SEP Topic VI-4, Containment
Isolation Systen. This assessment compares your facility, as described
in Docket No. 50-029, with the criteria currently used by the regulatory
staff for licensing new facilities. ~ Please infom us if the as-built
conditions at the facility differ from the licensing basis assumed in our
assessment.

In addition, I would like to draw your attention to three of the more
significant issues contained in the conclusion; 1) the use of a simple
check valve as an isolation valve outside containment; 2) the use of hand
operated manual valves for containment isolation with no indication that
these valves are either locked closed or otherwise under administrative
control; and 3) a lack of redundancy in the isolation provisions by using
a single isolation barrier in an open system governed by GDC 55 or 56.

; ~~These items appear to contradict the explicit wor. ding of the regulations
| and no other acceptable defined basis could be detemined from the infor-
i mation provided.

To enable us to perform our assessment of the differences identified in
this report, we will need the defined basis upon which the specific isola-
tion configurations at the .Yinkee plant were judged to be acceptable to
you. Please provide this information as a part of your coments on this,

report.'
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Mr. James A. Kay -2-

Coments one required within 30 days of receipt of this letter so that
they may-be included in our final report. This evaluation will be a
basic input to the Integrated Safety Assessment for your facility unless
you id7ntify changes needed to reflect the as-built conditions at your
facility. This assessment may be revised in the future if your facility
design is changed or if NRC criteria relating to this subject are modified
before the Integrated Assessment is completed.

Sincerely,
___ _ _

Original signed byf~

Ralph Caruso, Project Manager
Operating Reactors Branch No. 5
Division of Licensing

Enclosure:
As stated

cc w/ enclosure:
See next page
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Yankee,

' Docket No. 50-29. Mr. James A. Kay
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CC,

Mr. James E. Tribble, President
Yankee Atomic Electric Company
25 Research Drive-

Westborough, Massachusetts 01581

Chairman -

Board of Selectmen
Town of Rowe
Rowe, Massachusetts 01367

Energy Facilities Siting Council
14th Floor
One Ashburton Place
Boston, Massachusetts 02108

U. S. Environmental Protection
Agency

Region I Office
ATTN: Regional Radiation Representative .

JFK Federal Building
Boston, Massachusetts 02203

Resident Inspector
Yankee Rowe Nuclear Power Station '

-

c/o U.S. NRC
Post Office Box 28
Monroe Bridge,* Massachusetts 01350

.

' Ronald C. Haynes, Regional Administrator
Nuclear Regulatory Commission, Region I
631 Park Avenue
King of Prussia, Pennsylvania 19406
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Containment Systems Branch
Evaluation Report on SEP Topic VI-4
Containment Isolation System for the

Yankee Nuclear Power Station
Docket No. 50-029

I introduction

The Yankee Nuclear Power Station (Yankee Rowe) began commercial

operation in 1961. Since then safety review criteria have changed.

As part of the Systematic Evaluation Program (SEP), the containment

isolation system for the Yankee Rowe plant has been re-evaluated.

The purpose of this evaluation is to document the deviations from

current safety criteria as they relate to the containment isolation

system. The significance of the identified deviations, and recom-

mended corrective measures to improve safety, will be the subject

of a subsequent, integrated assessment of the Yankee Rowe plant.

II Review Criteria

! The safety criteria used in the current evaluation of the containment '

isolation system for the Yankee Rowe plant are contained in the follow-

ing references:
|

| 1) 10 CFR Part 50, Appendix A, General Design Criteria for Nuclear
|
' Power Plants (GDC 54, 55, 56 and 57).

2) NUREG-0800, Standard Review Plan for the Review of Safety Analysis

Reports for Nuclear Power Plants (SRP Section 6.2.4, Containment
' Isolation System).

3) Regulatory Guide 1.11, Instrument Lines Penetrating Primary Reactor

| Containment; and

' 4) Regulatory Guide 1.141, Containment Isolation Provisions for Fluid

Systems.
ENCLOSURE

- _ _ . _ _ - _ _ _ _ - - - - _ _ _ _ _ _ - . _ _ - _ - _ , . _ - , . . - . - _ _ _ - . _ _ - . _ - - - _ _ . - - - - - -
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III Related Safety Topics

The review areas identified below are not covered in this report, but are

related and essential to the completion of the re-evaluation of the con-

tainment isolation system for the Yankee Rowe plant. These review areas

are included in other SEP topics or ongoing Generic Reviews, as indicated

below:

(1) III-1, Classification of Structures, Components and Systems

(Seismic and Quality)

(2) III-4.C, Internally Generated Missiles

(3) III-5. A, Effects of Pipe Break on Structures, Systems and Compo-

nents Inside Containment

(4) III-5.B, Pipe Break Outside Containment

(5) III-6, Seismic Design Considerations

(6) 111-12, Environmental Qualification of Safety-Related Equipment

(7) VI-6, Containment Leak Testing

(8) VII-2, Engineered Safety Feature System Control Logic and Design

(9) VIII-2, Onsite Emergency Power Systems - Diesel Generator

(10) VIII-4, Electrical Penetrations of Reactor Containment

(11) HUREG-0737, Clarification of TMI Action Plan Requirements,

Item II.E.4.2, Containment Isolation Dependability

(12) NUREG-0660, NRC Action Plan Developed as a Result of the THI-2

Accident, Item II.E.4.4, Containment Purging and

Venting Requirements

- __ _ _ . ._. __ _. . - . - - _ _ _ _ _ _ -.
_
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IV. Review Guidelines

The containment isolation system of a nuclear power plant is an engi-

neered safety feature that functions to allow the nomal or emergency

passage of fluids through the containment boundary while preserving

the ability of the boundary to prevent or limit the escape of fission

products to the environs that may result from postulated accidents.

GDC 54, 55, 56 and 57 of Appendix A to 10 CFR Part 50 pertain to the

containment isolation system of a nuclear power plant.

GDC 54 establishes design and test requirements for the leak detection

provisions, the. isolation function and the containment capability of

the isolation barriers in lines penetrating the primary reactor con-

tainment. From the standpoint of containment isolation, leak detection

prwisions should be capable of quickly detecting and responding to a

spectrum of postulated pipe break accident conditions. To accomplish

this diverse parameters should be monitored to initiate the contain-

ment isolation function. The parameters selected should assure a

positive, rapid response to the developing accident condition. This
i

l
aspect of the containment isolation system review will be addressed

during the review of the post-TMI requirements approved for implemen-

tation, as stated in NUREG-0737 at Item II.E.4.2.
:

Leak detection capability should also be provided at the system level

to alert the operator of the need to isolate a system train equipped

with remote manual isolation valves. Standard Review Plan (SRP) 6.2.4,

at Item 11.11, provides guidance in this regard.

|
.

|

|
.. _ _ _ _ _ - - - - - . _ - - -
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With respect to the design requirements for the isolation function,

all non-essential systems should be automatically isolated (with

manual valves sealed closed), and valve closure times should be se-

1ected to assure rapid isolation of the containment in the event of

an accident. The review of the classification of systems as essential

or non-essential, and the automatic isolation provisions for non-es-

sential systems by appropriate signals, will be addresssed in conjunc-

tion with the review of the post-TMI requirements as stated in NUREG-

0737 at Item II.E.4.2. The closure time of the containment ventila-

tion system isolation valves will be evaluated in conjunction with the '

ongoing generic review of purging practices at operating plants (see

NUREG-0660 at Item II.E.4.4).

The electrical power supply, instrumentation and controls systems

should be designed to engineered safety features criteria to assure

accomplishment of the containment isolation function. This aspect

of the review is covered under SEP Topics VII-2 and VIII-2. Al so ,

resetting the isolation signal should not result in the automatic re-

opening of containment isolation valves. This will be addressed in

conjunction with the review of the post-TMI requirements approved for

implementation, as stated in NUREG-0737, at Item II.E.4.2.

With respect to the capabilities of containment isolation barriers in
,

lines penetrating primary containment, the isolation barriers should

be designed to engineered safety feature criteria, and proteted

against missiles, pipe whip and jet impingement. Typical isolation
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barriers include valves, closed systems and blind flanges. Further-

more, provisions should be made to permit periodic leak testing of

the isolation barriers.-

The adequacy of the missile, pipe whip and jet impingement protection

will be covered under SEP Topics III-4.C, III-5. A and III-5.B. The

acceptability of the design criteria originally used in the design of

the containment isolation system components will be caered in SEP

Topics III-1, III-6 and 111-12.

The adequacy of the leak testing program will be covered under SEP

Topic VI-6. The acceptability of electrical penetrations will be

cwered in SEP Topic VIII-4.

GDC 55, 56 and 57 establish explicit requirements for isolation valv-

ing in lines penetrating the containment. Specifically, they address

the number and location of isolation valves (e.g. , redundant valving

with one located inside containment and the other icoated outside con-

tainment), valve actuation provisions (eg. , automatic or remote man-

ual isolation valves), valve position (e.g. , locked closed, or the po-

sition of greater safety in the event of an accident or power failure)

and valve type (e.g. , a simple check valve is not a pemissible auto-

matic isolation valve outside containment). Figures 1 and 2 depict

the explicit valve arrangements specified in GDC 55 and 56, and GDC 57,

respectively.

GDC 55 and 56 also permit containment isolation prwisions for lines

| penetrating the primary containment boundary that differ from the
l
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GENERAL DESIGN CRITERION 57
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explicit requiremants, prwided the basis for acceptability is defined.

This prwision is typically invoked when establishing the containment iso-

lation requirements for essential (i.e. , safety related) systems, or when

there is a clear improvement in safety.

SRP 6.2.4 at Item 11.3 presents guidelines for acceptable alternate con-

tainment isolation provisions for certain classes of lines. Containment

isolation provisions that are found acceptable on the "other defined

basis" represent conformance with the GDC and do not constitute excep-

tions.

I
V. Evaluation

:

| Containment for the Yankee Nuclear Power Station (Yankee Rowe) is prwided
i

by the vapor container and the Low Pressure Surge Tank (LPST). The

vapor container is a free standing steel spherical shell that houses

the reactor vessel, main coolant system, and steam generators. The

LPST, located outside the vapor container, is part of the charging and

volume control system and is considered by the licensee to be an exten-

sion of the containment boundary.

The containment isolation provisions for the lines penetrating the vapor

container and LPST are tabulated in Table 1. This infomation was ob-

tained fran Attachment A to Reference 8, and other documents referenced

in Section Vll. The containment isolation provisions were evaluate'd

acainst the requirements of GDC 54, 55, 56 and 57 (Appendix A to 10 CFR

Part 50), and the supplementary guidance of SRP 6 2 4 (Containment Iso.. -

lation Systee), where applicable.,

Deviations from the explicit require-
se at s o f GX

54, 55, 56 and 57, and the acceptance criteria of

E

,

T

>
________ _____ _ _.
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SRP 6.2.4, are tabulated in Table 2. The licensee should also pro-

vide comments on the accuracy and completeness of this evaluation.

As a result of our evaluation of the Yankee Rowe plant, the following

is a summary of our findings of non-compliance with current safety

criteria:

1. A lack of redundancy in the isolation provisions by using single

isolation barriers in open systems governed by GDC 55 or 56;

2. The use of simple check valves outside containment as automatic

isolation valves;

3. No isolation provisions for certain instrument lines; '

4. The use of local manual valves for containment isolation

with no indication that these valves are sealed closed or other-

wise under administrative control; and

5. The location of both isolation valves inside containment for the

shutdown cooling system.
,

The following paragraphs address the staff's evaluation of these

identified deviations and recommended corrective measures to bring

these systems into conformance with current safety criteria.

.

-_ - . . - , , . , , , _ . - _ . . _ - _ . _ , , _ _ _ , . . . _ _ . - _ - - _ _ . . _ _ _ _ _ _ . _ _ _ . _ _ . - . __ _ -
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Redundancy Provisions

The need for redundant isolation provisions, as expressed by the GDC,

is inherent in the double barrier concept to assure the isolation

function after the occurence of a single active failure in the isolation

provisio ns., This implies that, for non-essential lines having two auto-

matic isolation valves in series, the valve operators should be powered

from separate supplies, and diverse parameters should be sensed to initiate

the automatic isolation signals. The following penetrations have only one

isolation valve identified, which does not satisfy the explicit redundancy

requirements of the regulations: 3 ,5, 6, 7, 8, 9, 10, 11, 12, 15, 16, 17,

18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 33, 34, 38, 39, 40, 41,42,

43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 63, 64, 65,

78, 87, 88, 89, 90, 91, 92, 93, 94, and 96.

For penetration 6 (main coolant feed), the containment isolation provisions

are identified as a simple check valve inside containment. Whether or not

a redundant (automatic) isolation valve should be provided outside contain-

,

ment depends on the post-accident safety function (s) the line may perform.

If the system outside containment is a closed safety-grade system (which

implies that all non-safety grade branch lines are provided with r e-

dundant isolation provisions), the system itself may serve as the redun-<

dant isolation barrier. The plant integrated assessment should address

the short and long term post-accident safety functions of this line.

For penetrations 5, 7, 8, 9, 10, 11, 12, 16, 17, 18, 19, 20, 21, 22, 23,

;

_ - . . _ . __ _ - - _ _ - _ . _ _ _ _ _ . _ _ - _ - - - _ _
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24, 25, 26, 27, 28, 33, 38, 39, 42, 43, 44, 45, 46, 47, 48, 49, 50,

51, 52, 53, 54, 55, 56, 57, 64, 65, 78, 87, 88, .89, 90, 91, 92, 93,

and 96, redundant isolation valves should be provided. These valves

may be automatic isolation valves or sealed closed valves, depending

on the line function. For penetrations 42, 43, 44, and 45, these re-

dundant valves should be located outside containment. For the remain ~

ing penetrations, the redundant valves should be located inside con-

tainment.

For penetrations 34 and 63, a blind flange in each line outside con-,

tainment is identified as the isolation barrier. A blind flange is

also shown in each line inside containment. A blind flange is
'

an acceptable isolation barrier, in lieu of a valve, provided the

blind flange is leak testable. Both blind flanges in each line should
:

! be identified as the isolation barriers to satisfy the redundancy re-

quirement of the regulations.

Penetrations 40 and 41 are the vapor container (containment) pressurei

sensing lines which provide signals for engineered safety feature ac-

tuation under accident conditions. The terminations of these lines

(i.e., outboardd of the pressure-sensing instruments) are provided

with single, local manual valves. Redundant, sealed closed isolation

valves should be provided at the terminations for greater assurance of

containment integrity, and to assure that the safety function of the

lines is not jeopardized.

'

-.. _ - . - - . - - _ - - - - _ _ . . - . - . - - - - - - - - -- - ---- - -- -- -
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Containment isolation prwisions which differ from the explicit re-

quirements of the regulations are allowed if the basis for their

acceptance is defined. In this regard, the isolation prwisions
,

for the following penetrations have been found to satisfy the redundancy

requirement for the reasons given in the accompanying discussions:
;

| a) For penetrations 3 (low pressure safety injection) and 15 (high
t

pressure safety injection), the isolation prwisions for each line

are identifed as a simple check valve outside containment. The use i

of a single isolation valve is judged to be appropriate because the

closed, safety grade system outside containment prwides the redun-,

! i,

dant isolation barrier.

b) For penetration 94 (vapor container recirculation), parallel, re-- -

!mote manual valves are prwided outside containment for switching from i

the injection mode of emergency core cooling to the recirculation mode.

Since system reliability is greater without series isolation values
'

and since the closed, safety grade system outside containment pro- -

vides the redundant isolation barrier, the isolation prwisions for ~

the line are acceptable. However, a branch line, leading to the

purification pumps, is neither closed outside containment nor safety
,

grade. It has two parallel, local manual valves. These valves

should be sealed closed and redundant valves, either automatic or I

sealed closed, prwided in series with the existing valves (PU-V-543 (
and -544).

,

|

f

r

- . - - _ - . - - , , . - . - , .,-,,,,.,_--_.,-,..,n-- - . _ , . . . - , . , , , , , . - _ . , - - . _ - . - - - , . - - - - , - . . _ , . . _ _ _ , , , , , _ - , . ____-.___ _- - -
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The use of check valves outside containment

The following penetrations have simple check valves located outside

containment; such provisions are prohibited by the GDC: 3, 15, 16,

17, 18, 19, 24, 26, 28, 50, 51, 52, and 53. Since a simple check valve

outside containment is not an appropriate automatic isolation valve,

either a power-operated automatic isolation valve or a sealed closed

valve should be provided outside containment to satisfy the requirements

of the GDC. However, a judgement regarding the acceptability of simple

check valves outside containment as bonafide containment isolation valves

should be made in conjunction with the integrated assessment of the plant.

Penetrations with no isolation provisions

Penetrations 4 (pressurizer safety valve discharge), 37 (low pressure

surge tank safety valve discharge) and 96 (main coolant bleed line)

have no isolation provisions in the lines running to the Low Pressure

Surge Tank (LPST).. However, as discussed below in the section concerning

the LPST, this is acceptable because these lines are considered exten-

sions of containment. *

Penetration 14, main coolant Heise pressure gauge, is a 1/4" instru-

mentation line which is connected to the main coolant system and measures

its pressure. Regulatory Guide 1.11 states that instrument lines connected

to the reactor coolant boundary and part of the reactor protection system

are to be equipped with a restricting orifice inside containment excess flow

check valve, automatic valve; or remote manual valve outside containment.

Instrument lines which are not part of the reactor protection system may

- . - - - _ _ _ _ . - . _ _ . _. _- ._ . ._ .. . . - . - - - . .



.

D

*

.

- 14 -

instead be equipped with one automatic isolation valve inside and one

automatic valve outside containment. This line should satisfy thei

provisions of Regulatory Guide 1.11.

The use of local manual valves
'

GDC 55, 56 and 57 do not prohibit the use of local manual valves, but

such valves are acceptable only if sealed closed. The following pene-

trations are provided with local manual valves: 33, 38, 39, 79, 80, 81,

82, 83, 84, 85, 86, 89, 90, 91, 92, 93, and 94. These manual valves

should be sealed closed or replaced with automatic or sealed closed

valves depending on line function.

As an isolation prwision for branch lines from penetration 29, 30, 31,

and 32, the licensee designated valve SI-V-701 as an isolation valve i

However, this valve is located in non-nuclear safety piping and as such

is not acceptable as an isolation valve. Appropriate isolation valves
i

should be installed in the safety-grade piping of these four branch lines.

One possibility is to designte local manual valves VD-V-1093 through 1096

as isolation valves and seal them closed.
,

',

The use of blind flanges
i

The following penetrations have used blind flanges in lieu of isolation

valves: 33, 34, 63 and 77. A blind (or blank) flange is an acceptable

isolation barrier in lieu of an isolation valve, if it is leak-testable
(see SRP 6.2.4, Section II.f). Penetrations 33, 34, and 63 are discussed '

above under " Redundancy Prmisions." For penetration 77 (the fuel chute),
t

[

t

. - _ _ _ _ _ - . .- - _- - _ - .- _ __ .. - - _ . - . . . - . - .--
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the blind flange may be considered to be a miniature equipment hatch

; if it has dual, testable seals. This would satisfy the requirements

of the regulations under the "other defined basis" prwision of GDC 55.
,

Location of isolation valves,

Penetrations 1 and 2, shutdown cooling - In and - Out, differ in two

ways from the explicit requirements of GDC 55. First, each line has

two motor-operated valves inside containment; one valve in each line

; should be outside containment. The need for doing this should be consi-

dered in conjunction with the plant integrated assessment. Second, the

valves do not automatically close upon receipt of an isolation signal.

t Instead, each is kept closed during nomal operational by key-locked

operating switches in the control room. Although we lack sufficient
:

infomation to review in detail the electrical and administrative

measures taken to maintain these yalves closed, we conclude that these

are effectively locked or sealed closed and therefore satisfy the

requirements of GDC 55.

| The Low Pressure Surge Tank

The Low Pressure Surge Tank (LPST), located outside the vapor container,

is part of the charging and volume control system, which acts as a blow-

down and quenching tank for take dischargeri steam or water from the pres-

surizer relief valve. The licensee has prwided infomation on contain-

l ment isolation prwisions for all piping systems connected to the LPST,

as shown in Table 1. The licensee considers the LPST to be an extension

of containment. For the purpose of this review, we have assumed that

:

. . - - . - - - - . . . . .- -- - - - - ---- - - - - - - - - - - - - - - - - - - - - - - - - - ~ ' ' ~
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the LPST is qualified to be an extension of containment, along with

several piping systems (detailed below) which connect the LPST to the

vapor container. This assumption is based on the licensee's assertion and

on the prescribed safety classification (Safety Class 2) of the LPST and

connected. piping systems. If it should be determined in the course of the

plant integrated assessment that the LSPT and connected piping systems

are not qualified to be extensions of containment, then the associated

isolation provisions will have to be re-evaluated.

The following lines, which connect the vapor container to the

LPST, are considered extensions of containment and thus need

no isolation provisions: (a) between penetration 4 and pene-

trations LPST-20, -21, and ~22; (b) between penetration 37 and

penetrations LPST-11 through LPST-16; and (c) between penetrations 96

and penetration LPST-1. However, branch lines connected to these lines

must have appropriate isolation provistors, since they effectively

penetrate containment. Generally speaking, two automatic (not including

check valves) or sealed closed isolation valves in series would

be appropriate isolation provisions for these branch lines.

|
For line (a), there are several branch lines. Each contains only

I

one isolation valve, which is either a local manual valve or check

v alv e. Each line should be supplied with two isolation valves in series,;

which are either sealed closed or automatic (check valves are not '

allowed).

|

|
|

|

!
|
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For line (b), there is one branch line with one local manual isolation

valve. This should be sealed closed, and a second isolation valve,

either automatic or sealed closed, put in series with it.

For line (c), the branch line (a sample line) contains only one isola-

tion valve, an automatic valve; an. additional valve, either automatic or

sealed closed, should be provided in' series with the first.

The following penetrations have only one isolation valve: LPST -2, ~3,

~4 , -5 , -6 , ~ 7 , - 8. - 10. The valve for penetration LPST-7 is automatic

and is an acceptable isolation valve.
, '

.

x
The valves for penetrations LfST-2, -C, and -8 are check valves.

and should be replaced by a'utomatic or sealed closed isolation

v alv es. Penetrations LPST-3, -?, -5, and -10 have manual or remote

manual valves; these should be sealed closed or replaced with automatic
1

v alves. All of these penetrations should be equipped sith a second

isolation valve of an appropriate type to satisfy GDC-55 or GDC-5G'.
ss

Penetrations LPST-9, ~17, -18, and ~19 are instrunent penetrations |,

| '

| that have no isolation provisions. These lines should satisfy the
i

provisions of Regulatory Guide 1.11. --
'

, , |
-

Penetration LPST-23 is a manhole. This is equivalent to a sma11-

equipment hatch, and so -f t would be, acceptable if equipped with

dual, testable seals.
'

'

+

i

A

**9,l.

r

_A

' '
-

s , e x(
\ 's

_
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Containment Leg Expansion Joints

The licensee has defined penetrations 69 through 76 as containment

leg expansion joints and has listed them in the containment isola-

tion table. However, these penetrations are not fluid-carrying

penetrations, but rather are expansion bellows on joints around

the legs that support the vapor container. As such, they do not

fall under the review of this evaluation report. The design accep-

tability of these penetrations should be addressed in SEP-Topic III-1. :

Main Steam and Feedwater System Piping

Penetrations 79, 80, 81 and 82 are used for the main steam system.

The main steam lines are provided with automatic check valves outside
,

"

containment. The main steam bypass, emergency feed pump steam supply,

steam drain, and new steam dump lines are branch lines from the

main steam system which are provided with local manual valves. The
i

main steam drain to condensate line and atmospheric steam dump line have

automatic isolation valves and, therefore, satisfy the requirements of '

GDC 57. The automatic check valves in the main steam line close automa-

tically on low steam line pressure,or may be remote manually closed,
;

and so are not considered to be simple check valves. Therefore, their

isolation provisions satisfy the requirements of GDC 57. However, the

local manual valves noted above should be sealed closed or be replaced

| with automatic isolation valves or remote manual valves, depending on

whether the line function is non-essential or essential, respectively.

I

. - _ - . _-. _ . . _ .. _ . _
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Penetrations 83, 84, 85 and 86 are used for the main feedwater system.

The main feedwater lines are provided with remote manual, air operated

valves outside containment. The main feedwater chemical addition lines
.

and drain lines are branched from the main feedwater lines and are pro-

vided with local manual valves. Since the secondary system (steam and

feedwater piping and steam generators) constitutes a closed system inside

containment, GDC 57 applies and the main feedwater valves are acceptable

isolation valves. However, the local manual valves in the chemical addi- '

tion lines and drain lines should be sealed closed or replaced by auto-

matic isolation valves. This should include the lines containing valves

BF-V-764, -766, -768, and -770, which were not identified by the licensee

as requiring isolation .
|

Spare penetrations, manholes, and hatches

Penetrations 13, 35, 36, 58, 59, 60, 61, and 62 are spares. The isola-

tion provisions for these penetrations are acceptable if the spares i

are welded closed with full, leak-tight welds, or if they are closed
!.with dual, testable seals.
:.

Penetrations 66 (manhole), 67 (personnel hatch), and 68 (equipment
:

hatch) are acceptable if equipped with dual barriers which are leak
i

| testable.
|
|

| Test, vent, and drain lines

|Many of the lines penetrating containment are equipped with test, vent

and drain (TVD) lines which attach to the main line between the contain-
i |

!l ment wall and the isolation valve in the main line. Each TVD line "

!

i

L

.

,

_ . , _ _ _ _ - _ , _ _ _ . _ . . , - . . -.,w .. -- _
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should also be equipped with appropriate isolation prwisions.

Sealed closed isolation avles are generally used and are accept-

able; threaded pipe caps are not acceptable isolation barriers.

!

$
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VI. Conclusion

The following summarizes the deviations from ' guidelines that have been

identified and described in section V of this report.

1. The isolation valving arrangement of the following penetrations

differ from the explicit requirements of GDC 55 and 56 from the

standpoint of valve number: 3, 5, 6, 7, 8, 9, 10, 11, 12, 15,

16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 33, 34, 38,

39, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55,

56, 57, 63, 64, 65, 78, 87, 88, 89, 90, 91, 92, 93, 94,, and 96,
and LPST-2, -3, ~4, -5, ~6, ~7, -8, and 10. Most of these lines

should have two isolation valves in each liner, one inside and one

outside containment; however, there are certain exceptions, as

detailed in the body of this report. The valves should be either

automatic or sealed closed, depending on line function.

2. The isolation valves of the following penetrations differ from

the explicit requirements of GDC 55, 56, and 57 from the stand-

point of valve type by using simple check valves outside contain-

ment: 3,15,16,17,18,19, 24, 26, 28, 50, 51, 52, 53, and
LPST-2, ~6, -8.

A simple check valve outside containment is not an appropriate

automatic isolation valve. However, a judgement regarding its

acceptability should be made in conjunction with the integrated

assessment of the plant.

f

(
t

_ _ _ _ _ _ _ _ _ _ _
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3. The isolation barriers in the penetrations listed below differ from
,

the explicit requirements of GDC 55, 56, .and 57 from the standpoint

of isolation barrier type by using blind flanges: 33, 34, 63, and 77.

A blind (blank) flange, either inside or outside containment, is an

acceptable isolation barrier in lieu of an isolation valve. However,

a blind flange without leak testing provisions is not a suitable iso-

lation barrier.

4. The containment isolation provisions for the following penetrations

differ from the explicit requirements of GDC 56 from the standpoint

of valve actuation, due to using local manual valves: 33, 38, 39,

79, 80, 81, 82, 83, 84, 85, 86, 89, 90, 91, 92, 93, 94, and LPST-3,

~4, -5, and 10. These valves should be sealed closed or replaced with

automatic or sealed closed valves. Penetrations 29, 30, 31, and 32

use a local manual valve, SI-V-701, as an isolation valve, but it is

non-safety grade and should be replaced with an appropriate safety grade

isolation valve or valves.
.

5. Both penetrations 1 and 2, the shutdown cooling system, have two,

remote marual, motor operated valves inside containment which differs

from the explicit requirements of GDC 55 from the standpoint of

valve actuation and location. The acceptability of locating both

valves inside containtainment should be addressed in the plant in-

.tegrated assessment. However, the valve actuation provisions are
1

; acceptable since the valves are considered to be sealed closed,
s
e

l

k
: W ;

'. Y

:
,
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6. The following penetrations have no isolation provisions: 4, 14,

37, 96, LPST-1, LPST-9, and LPST-11 through -22, LPST-9, -17,

-18, and -19 are instrument penetrations that should satisfy the

provisions of Regulatory Guide 1.11. The remainder are acceptable

because the associated lines are extensions of containment.

7. Penetrations 79, 80, 81, and 82 are used for the main steam system.

The automatic check valves in the main steam lines outside contain-

ment are acceptable. The automatic valves in the main steam

drain to condensate line and atmospheric steam dump lines are also

acceptable. However, the local manual valves in the main steam

bypass, emergency feed pump steam supply, steam drain, and new steam

dump lines should be sealed closed or replaced with automatic or

remote manual isolation valves, depending on whether the line func-

tion is non-essential or essential, respectively.

8. Penetrations 83, 84, 85 and 86 are used for the main feedwater lines.

The air-operated, remote manual valves control features in the main

feedwater lines are acceptable since they satisfy the requirements of

GDC-57. The main feedwater drain lines and chemical addition lines

are branched from the main feedwater lines and are isolated with local

manual valves. These valves should be sealed closed or replaced by

automatic isolation valves. This -hould include the lines containing

valves BF-V-764, -766, -768, and ~770.

I
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9. The contaiment leg expansion joins are not fluid-carrying pene-

trations of containment and therefore, h've no been reviewed fora

acceptability. The design acceptability of these penetrations

should be addressed in SEP Topic III-1.

10. The Low Pressure Surge Tank (LPST) is considered to be an extension

of containment, along with certain lir.es connecting it to the vapor

container. Lines branching from these connecting lines should

meet applicable isolation requirements, since they effectively pe-

netrate containment.

11. Penetrations 13, 35, 36, 58, 59, 60, 61, and 62 are spares. Ac-

ceptable isolation provisions would be full, leak-tight welds or

dual, testable seals. Penetrations 66, 67, 68, and LPST-23 are

manholes or hatches. Acceptable isolation provisions would be dual

barriers (such as seals) which are leak testable.

12. Test, vent, and drain lines should meet appropriate isolation pro-

visions, such as one sealed closed valve per line.
~

.

|

|
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