August 27, 1982

Docket No. 50-409
LS05-82 -08-052

Mr. Frank Linder

General Manager

Dairyland Power Cooperative
2615 East Avenue South
LaCrosse, Wisconsin 54601

Dear Mr. Linder:

SUBJECT: FORWARDING DRAFT EVALUATION REPORT OF SEP TOPIC VI-4,
CONTAINMENT ISOLATION SYSTEM FOR THE LACROSSE BOILING
WATER REACTOR

Enclosed 1s a copy of our draft evaluation of SEP Topic VI-4, Containment
Isolation System. This assessment compares your facility, as described
in Docket No. 50-409, with the criteria currently used by the regulatory
staff for licensing new facilities. Please inform us if your as-built
facility differs from the licensing basis assumed in our assessment.

In addition, I would like to draw your attention to the areas the staff
has identified in which the containment isolation system at LaCrosse does
not meet the current GDC and SRP 6.2.4 provisions:

1. Containment isolation arrangements in certain esseatial systems;

2. Containment isolation arrangements in certain non-essential
systems;

3. Isolation provisions for instrument lines; and

4. Leakage monitoring during operation for remote manual valves.

To enable us to perform our assessment of the deviations identified in
this report, we will need the defined basis upon which the specific
isolation configurations at the LaCrosse Boiling Water Reactor were
judged to be acceptable by you. Please provide this information as a
part of your comments on this report.

Corments are 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
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you identify changes needed to reflect the as-built conditions at your
facility. This assessment may be revised in the future 1f your facility
design is changed or if NRC criteria relating to this subject ares modified
before the integrated assessment is completed.

Sincerely,

Dennis M. Crutchfield, Chief
Operating Reactors Branch No. 5
Division of Licensing

Enclosure:
As stated
cc w/enclosure:
See next page
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Mr. Frank Linder

cc
Fritz Schubert, Esquire
Staff Attorney

Dairyland Power Cooperative
2615 East Avenue South

La Crosse, Wisconsin 54601

0. S. Heistand, Jr., Esquire
Morgan, Lewis & Bockius

1820 M Street, N. W.
Wwashington, D, C. 20036

Mr. R. E. Shimshak

La Crosse Boiling Water Reactor
Dairyland Power Cooperative

F. 0. Box 275

Genoa, Wisconsin 54632

Mr. Gerrge R. Nygaard

Coulee Region Energy Coalition
2307 East Avenue

La Crosse, Wisconsin 54801

Or. Lawrence R. Quarles
Kendal at Longwood, Apt. 51
Kenneth Square, Pennsylvania 19348

Us S. Nuclear Regulatory Commission
Resident Inspectors Office
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aenca, Wisconsin 54632

Town Chairman
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Containment Systems Branch
Evaluation Report on SEP Topic VI-4
Containment [solation System for the
LaCrosse Nuclear Power Plant, Unit 1
Docket No. 50-409

Introduction

The LaCrcsse Nuclear Power Plant began commercial operation in 1967,
Since then the staff's safety review criteria have changed and, as part
of the Systematic Evaluation Program (SEP), the containment isolation
systems at LaCrosse have been re-evaluated. The purpose of this evalu-
ation is to document the deviations from the current safety criteria as

they relate to the containment isolation systems. The significance of

the identified deviations, and recommended corrective measures to improve

safety, will be the subject of a subsequent integrated assessment of

LaCrosse.

Review Criteria

The safety review criteria used in the current evaluation of the con-
tainment isolation system for LaCrosse are contained in the following
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 6.2.4, Cortainment I[solation
System).

3 - Regulatory Guide l.11,Instrument Lines Penetrating Primary Reactor
Containment.

4 - Regulatory Guide 1.141, Revision 1, Containment [solation Provi-

sions for Fluid Systems.
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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 containment isolation system for LaCrosse., These review areas
are included in other SEP topics or ongoing Generic Reviews, as indi-
cated below:

1

[II-1, Classification of Structures, Components and Systems
(Seismic and Quality)

2 - [II1-4,C, Internally Generated Missiles

3 - [III-5.A, Effects of Pipe Break on Structures, Systems and
Components Inside Containment

4 - 1I1-5.B, Pipe Break Qutside Containment

5 - [IIl-6, Seismic Design Considerations

6 - [III-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, Electric Penetrations of Reactor Containment

11 - NUREG-0737, Clarification of TMI Action Plan Requirements, [tem

II.E.d.i. Containment [solation Dependability

12 - NUREG-0660, NRC Action Plan Developed as a Result of the TMI-2

Accident, Item [I[.E.4.4, Containment Purging and

Venting Requirements

13 - NUREG-0803, Generic Safety Evaluation Report Regarding Integrity

of BWR Scram System Piping.



Review Guidelines

The containment isolation system of a nuclear power plant is an engi-
neered safety feature that functions to allow the normal or emergency
passage of fluids through the containment boundary while preserving the
ability of the boundary to prevent or limit the escape of fission pro-
ducts to the environs that may result from postulated accidents, Gen-
eral Design Criteria (GDC) 54, 55, 56 and 57 of Appendix A to 10 CFR
Fart 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 contain-
ment. From the standpoint of containment isolation, leak detection pro-
visions 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 containment
isolation function. The parameters selected should assure a positive,
rapid response to the developing accident condition. This aspect of the
containment isolation system review will be addressed during the review
of the post-TMI requirements approved for implementation, as stated in

NUREG-0737, Item [[.Z.4.2.

Leak detection capability should also be provided at the system level to
alert the cperator of the need to i1solate a system train equipped with
remote manual isolation valves. The Standard Review Plan (SRP) 6.2.4,

Item 11.6.9, provides guidance in this regard.



With respect to the design requiremerts for the isolation function all
non-essential systems should be automatically isolated (with manual
valves sealed closed), and valve closure tiues should be selected to as-
sure rapid isolation of the containmeri 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-.essentia’ systems by ap-
propriate signals, will be addressed in conjunctior with the review of
the post-TMl requirements as -tated in NUREG-0737, Item [I1.E.4.2. The
closure time of the containment ventilatiur system isolation vaivas will
be evaluated in conjunction with the ongoing generic review of purging

practices at operating plants (see NUREG-0660, Item II.E.4.4).

The electrical power supply, instrumentation and control systems chould
be designed to engineered sa‘ety feature criteria to assure accomplish-
ment of the containment isolation function. This aspect of the review

is Covered under SEP Topics VII-2 and VIII-2. Also, resetting the iso-
lation signal should not result in the automatic re-opening of contain-
ment isolation valves. This will be addressed ir conjunction with the

review of the post-TMI requirements approved for implementation, as

stated in NUREG-07237, Item II.E.4.2.

With respect to the capabilities of containment isolation barriers in
lines penetrating primary containment, the isclatior barriers should be
designed to engineer . ‘ery feature criteria, and protected against
missiles, pipe ~» » ¢~ et impingement. Typical isolation barriers in-
clude valves, c..sed syst@ms and bHlind flanges. Futhermore, provisions

should be made to permit periodic leak testing of the isolation barriers.
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The adequacy of the missile, pipe whip and jet impingement protection
wili be covered under SEP Topics [I1-4.C, IIl-5.A and I[I-5,8. The ac-
ceptability of the design criteria originally used in the design of the
containment isolation system components will be covered in SEP Topics

[I1-1, [I1-6 and III-12.

The auequacy of the leak testing program will be covered under SEP Topic
VI-6. The acceptability of electrical penetrations will be covered in

SEP Topic VIII-4,

GOC 55, 56 and 57 establish explicit requirements for isolation valving

in lines penetrating the containment. Specifically, they address the
number and location of isolation valves (e.g., redundant vaiving with

one located inside containment and the other located outside contaiiment),
valve actuation provisions (e.g., automatic or remote manual isolation
valves), valve position (e.g., locked closed, or the position of greater
safety in the event of an accident or power failure), and valve type (e.g.,
a simple check valve is not a permissable automatic isolation valve out-
side 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 provisions for lines pene-
trating the primary containment boundary that differ from the explicit re-
quirements, provided the basis for acceptability is defined. This provi-
sion is typically invoked when establishing the containment isolation re-
quirements for essential (i.e., safety related) systems, or there is a

clear improvement in safety,
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SRP 6.2.4, Item I[.6 presents guicelines for accectable alternate con-
tainment isolation provisions for certain classes of lines. Contain-
ment isolation provisions that are found acceptable on the "other de-
fined basis" represent conformance with the GDC and do not constitute

exceptions.

The following evaluation addresses deviations in the containment isola-

tion provisions from the explicit requirements of the GDC.

Evaluation

The containment isolation provisions for the lines penetrating the pri-
mary reactor containment of LaCrosse are listed in Table 1. This in-
formation was obtained from the documents and piping and instrumenta-
tion drawings referenced in Section VII. There was insufficient infor-
mation to complete certain elements of Table 1, therefore, the licensee
is requested to provide the missing information and make any necessary

corrections.

The containment isolation provisions, as 1.sted in Table 1, were evalu-
ated against 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, Contain-
ment [solation System, where applicable. Deviations from the explicit
requirements of GDC 54, 55, 56 and 57, and the acceptance criteria of

SRP 6.2.4, are discussed below.

The evaluation of containment system deviations from the current licens-
ing criteria is be<t summarized by listing the four areas of non-con-

formance as follows:



1. Containment [solation Arrangecments in Essential Systems;

2. Containment isolation Arrangeents in Non-Essential Systems;

3. Isolation Provisions for Instrument Lines; and

4, Leakage Monitoring during operation for remote manual! valves.

Containment Isolation Arrangements in Essential Systems

The following list is composed of essential system lines which do not

meet the GDC 54 through 57 requirements concerning the number and/or

location of containment isolation valves:

down condenser

Penetration System Existing C.I.V.
M-9 & M-10 Component cooling inlet Manual - inside
and outlet
M-11 Demineralized water Check - inside
Manual - outside
M-8 High Pressure Service Check - inside
Water Manual - outside
M-12 Control Air Check - inside
and outside
M-34 Shutdown condenser steam None
to atmosphere
M-19 O0ff-gas vent from shut- Remote manual - inside

Manual - outside

(LAC-6769, 1/31/80, gives the listing of essential and nonessential

systems ).

The component c¢noling inlet and outlet lines, penetrations M-9 and M-10,
contain local manual isolation valves, which are not acceptable as con-

tainment isolation valves. SRP Section 6.2.4.1[.6 states that, in their



place, remote manual valves may be used as isolation valves and a single

isolation valve outside containment will be acceptable if it can be shown
that the system reliability is greater with only one isolation valve in
the line, the system is closed outside containment, and a single active
failure can be accommodated with only one isolation valve in the line,

The ‘closed system outside containment should be protected from missiles,
designed to seismic Category [ standards, classified Safety Class 2, and
should have a design temperature and pressure rating of at least equal

to that of the containment. The closed system outside containment

should be leak tested, unless it can be show: that the system integrity is

being maintained during normal plant operations.

The demineralized water line, penetration M-11, is isolated by one check
valve inside and one manual valve outside containment. The check valve
inside containment is acceptable, however, the manual valve outside con-
tainment is not. An automatic or remote manual vaive outside containment

would be acceptable.

Similarly, the high pressure service water system, penetration M-3, con-
tains a check valve inside containment and a manual valve outside, Again,
the check valve is acceptable but the manual valve is not. An automatic
or remote manual valve outside containment would meet the GDC requirements

of 10 CFR Part 50, Appendix A.

Control air, penetration M-12, is isolated by check valves inside and cut-

side containment. The checr valve inside containment is acceptable but

the one outside containment is not. To meet the explicit SRP Section
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6.2.4 design criteria and GDC requirements either an automatic isola-
tion valve, which actuates on diverse parameters, or a remote manual

valve should be installed.

Penetration M-34 carries steam from the shutdown condenser to atmos-
phere, a system used in emergency situations to dissipate reactor decay
heat. The shell side of the shutdown condenser heat exchanger receives
water from the demineralized water system or the high pressure service
water system and turns to steam as it condenses the reactor steam in the
heat exchanger tubes. I[n the event of a tube rupture the reactor steam
would enter the shell side of the heat exchanger and exit to the atmos-
phere through penetration M-34, GDC 57 governs this penetration in that
this system is closed inside containment. As such the present configur-
ations with no isolation valves is not acceptable. The staff believes
that an adequate isolation arrangement for this system would consist of
an automatic or remote manual (with leak detection) isolation valve out-
side containment. The containment boundary inside containment can De
regarded to consist of the tube wall separating reactcr steam from ser-

vice water,

Penetration M-19, the off-gas vent from the shutdown condensar to the
off-gas holding tank, contains a manual valve outside containmant. An

automatic or remote manual valve is required for this penetration.

Containment Isolation Arrangements in Non-Essential Systems

The following list is composed of non-essential system lines which ao
not meet the GOC 54 through 57 requirements concerning the number and/or

location of containment isolation valves:




Penetration System Existing C.I.V.

M-13 Station air Check - inside
M-17 Decay Heat Removal AO Globe - inside
M-18 Seal Injection Check - inside
M-21 vent Exhaust Damper AQ Butterfly (2) -
Inside
M-23 Resin Sluice Locked Closed (2) -
to atmosphere Inside
M-22, 25, 27 Waste water AQ Globe - Inside
M-26 Heating Steam, Supply Check - Qutside
Line and Return AO Globe - Qutside
M-28 Reactor Cavity Check - Qutside
Purge Air
M-29 0ff-Gas Vent Chimney AQ Globe - Inside
(Remote-Manual -
Qutside)
M-31 ventilation Supply AQ Butterfly - Inside

The heating steam system lines to and from the reactor plant equipment
valves, penetration M-26, appear to constitute a closed system inside con-
tainment. As such, these lines may be acceptable with one isolation valve
outside containment provided they meet the SRP Section 6.2.4.11.6 provi-

sions which specify that:

l. The system may not communicate with either the reactor coolant system
or the containment atmosphere.

2. The system must be protected against missiles and pipe whip.

3. The system must be designated seismic Category I.

4., The system must be classified Safety Class 2.

5. The system must be designed to withstand temperatures at least equal

to the containment design temperature.
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6. The system must be designed to withstand the external pressure from
tne containment structure acceptance test.
7. The system must be designed to withstand the loss-of-coolant accident

transient and environment.,

With these criteria satisfied this system would be acceptable with one iso-
lation valve outside containment on each line (inlet and outlet). As they
currently exist the condensate return line (outlet would be acceptable
while the supply line (inlet) is not since a check valve is used as tre
isolation valve. If the seven provisions listed above are not met then
both lines would not be acceptable since, being non-essential systems,

they require dual isolation valves on each line.

Similarly, station air, penetration-M-13, is a closed system inside con-
tainment and falls under the review criteria of GDC 57. Reference 2 states
that this system has no normal usage inside containment and is piped to
several hose stations. This system, just as the heating steam system,
should meet the provisions of SRP Section 6.2.4.11.6.0 listed above in
order to justify the use of only one containment isolation valve outside
containment. As it is concurrently, this penetration has a check valve
outside containment which is not acceptable regardless, as an isolation
valve outside containment. I[f the seven criteria listed above are not met,
then this penetration would require an isolation valve inside containment

and one outside (not a check valve).

Decay Heat Removal, penetration M-17, falls under the review of GDC 55.

The automatic air operated valve located inside containment is acceptable



to the staff. However, GDC 55 requires that either a locked closed or

automatic isolation valve be located outside contaiument. [t should be
noted that approval of the operation of the decay heat valve by the NRC
staff as part of the evaluation of the licensee's compliiance with TMI-2
Lessons Learned does not guarantee complete compliance with current SRP

Section 6.2.4 licensing criteria. The TMI-2 Lessons Learned recommenda-
tions did not address the GDC 55 through 57 requirements concerning the
number, location and type of containment isolation valves. For clarity,
the NRC Lessons Learned requirements pertaining to containment isolation

were oriented around the following goals:

a) determine which systems penetrating containment are considered es-

sential or non-essential to safety;

b) modify containment isotation circuitry to automaticalty isolate

all non-essential systems by diverse parameters; and
modify containment isolation circuitry to assure that clearing of
the containment isolation signal does not cause inadvertent open-

ing of containment isolation valves.

In addition, for the LaCrosse plant, the isolation system was reviewed
to assure that certain systems which were isolated but which might be
desirable to use following an accident or transient, could be reopened
and that operator controls of containment isolation were not ganged

to reopen multiple systems with a cingle operator action,

The Seal Injection System, penetration M-18, falls under the review
criteria of GDC 56. This penetration contains a check valve inside

containment and, according to reference 2, a check valve outside.
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GDC 56, however, does not allow check valves to be used as isolation
valves outside containment. For this application an automatic isola-
tion valve outside containment would be needed to replace the existing

check valve,

The Ventilation Supply and Return lines, penetrations M-21 and 31,
each contain two automaic isolation valves inside containment. GDC 56
requires that one of these isolation valves be located outside contain-

ment.

The Resin Sluice line, penetration M-23, contains, according to reference
2, two normally locked closed manual isolation valves located inside con-
tainment. GDC 55 requires that one of these valves be located outside

containment,

The Waste Water System, penetrations M-22, 25 and 27, fall under the re-
view criteria of GDC 56. The existing configuration consists of a nor-
mally locked closed manual valve in each of the three branch lines plus
a common air operated globe valve shared by all three., All valves are
located inside containment. GDC 56 requires that one of the isolation
valves be located outside containment and consist of either an automatic

isolation valve or locked closed isolation valve.

The Reactor Cavity Purge, penetration M-28, falls under the review cri-
teria of GDC 56 and contains a single check valve outside containment.

This arrangement is not acceptable since GDC 56 states that check valves



outside containment are not acceptable. [n addition, an isolation valve

is required inside containment.

The Containment Uff-Gas Vent system, penetration M-29, falls under the
review criteria of GDC 56. This penetration contains an automatic con-
tainment isolation valve inside containment and a remote manual air oper-
ated valve outside containment. GDC 56 states that the isolation valve

outside containment should be automatic instead of remote manual.

It should be noted that the valve arrangements spelled out in GDC 54
through 57 are independent of the valve leakage measured during the Ap-
pendix J leak tests. The licensee has implied (reference 2) that since
little leakage has been measured on most of these valves during the Type
A and C tests of Appendix J deviations in the explicit GDC valve arrange-
ments should be permitted. The staff, however, does not agree because
the GDC requirements, when satisfied, insure an adequate degree of re-
dundancy whereas the Appendix J tests are aimed strictly at providing

and maintaining leakage measurement within acceptable limits.,

Insufficient Isolation Provisions for Instrument Lines

The instrument lines through penetrations M-14 and M-16 are to the con-

tainment building water level transmitters which are required for ECCS

purposes. These lines do not meet the containment isclation provisions

of Reguatory Guide (R.G.) 1.11, "Instrument Lines Penetrating Primary
Reactor Containment." R.G. 1.11 states that at least a self actuated
excess flow check valve should be located outside containment. No valves

are required inside containment for penetrations M-14 and M-16.
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Similarly, the instrument lines thrcugh penetations 1A and 28, to con-
tainment building pressure sensors, do not meet the R.G. l.11 guidelines.
These lines should als2 include an excess flow check valve outside con-

tainment.

Insufficient Leak Detection for Remote Manual Valves

SRP Section 6.2.4.11.6.q states that, based on GDC 54, in regard to re-
mote manual isolation valve, they are acceptable if provisions are made
to allow the operator in the main control room to know when to isolate
fluid systems containing them. Such provisions may include instruments
to measure flow rate, sump water level, temperature, pressure and radi-
ation level, Licensee responses (reference 2) have indicated that, at
most, the remote manual valves are tested annually for leakage and as
part of the integrated (Type A) leakage test. There does not appear to
be any mechanism present which allows the control room operator to moni-
tor leakage through these valves. This is a deviacion from the GDC 54

requirements.

Acceptable provisions may include instruments to measure flow rate,

sump water level, temperature, pressure and/or radiatiocn level,

Conclusions

The following summarizes the deviations from review guidelines that

have been identified and described in Section V of this report.

l. The containment isolation arrangements in the following essential
systems deviate from the GDC 54 through 57 explicit requirements:

the component cooling inlet and outlet lines, the demineralized
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water line, the high pressure service water system, the control air
system, the steam from the shutdown condenser and the off-gas vent

from the shutdown condenser;

2. The containment isolation arrangements in the foilowing non-essen-
tial systems do not meet the explicit GDC 54 through 57 require-
ments: Station Air, Decay Heat Pemovai Seal Injection, Ventilation
Supply and Exhaust Damper, Resin Sluice, Heating Steam System Sup-
ply and Return, the Waste Water System, the Reactor Cavity Purge
Air and the 0ff-Gas Vent Chimney;

3. The instrument lines passing through penetrations M-1lA, 2B, 14
and 16 do not meet the provisions of R.G. l.11; and

4, Remote manual valves at LaCrosse domot have continuous leakage
monitoring as required by SRP Section 6.2.4.11.6.9.
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GENERAL DESIGN CRITERIA 55 AND 56
ISOLATION VALVE CRITERIA
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GENERAL DESIGN CRITERION 57
ISOLATION VALVE CRITERIA
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