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1.0 INTRODUCTION

The NRC has determined that certain isolation valve configurations in
systems connecting the high-pressure Primary Coolant System (PCS) to lower-
pressure systems extending outside containment are potentially significant
contributors to an intersyetem loss-of-coolant accident (LOCA). Such confip-
rations have been found to represent a significant factor in the risk co=purd

for core melt accidents.

The sequence of events leading to the core melt is initiated by the con-
current failure of two in-series check valves to function as a pressure isoir
tion barrier between the high-pressure PCS and a lower-pressure system exter-
ing beyond containment. This failure can cause an overpressurization and rg-
ture of the low-pressure syste=, resulting in a LOCA that bypasses containmar.

The NRC ha s de t e r=ine d tha t the probability of failure of these check

valves as a pressure isolation barrier can be significantly reduced if the
pressure at each valve is continuously monitored, or if each valve is perioi- 1

cally inspected by leakage testing, ultrasonic examination, or radiographic
inspection. The NRC bas established a program to provide increased assurann
that such cultiple isolation barriers are in place in all operating Light
Water Reactor plants designated by DOR Generic implementation Activity B-45.

In a generic letter of Feb ruary 23, 1980, the NRC requested all licenser
to identify the following valve configurations which may exist in any of ther
plant syste=s co=municating with the PCS: 1) two check valves in series or 3
two check valves in series with a motor-operated valve (MOV).

For plants in which valve configurations of concern are found to exist,
licensees were further requested to indicate: 1) whe ther , to ensure inte grir,
of the various pressure isolation check valves, continuous surveillance or
periodic testing was currently being conducted, 2) whether any check valvesof
concern were known to lack integrity, and 3) whether plant procedures shoul;

be revised or plant modifications be made to increase reliability.

Franklin Researen Center (FRC) was requested by the NRC to provide tech-
nical assistance to NRC's B-45 activity by reviewing each licensee 's submital
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against criteria provided by the NRC and by verifying the licensee's reported [
findings from plant system drawings. This report documents FRC's technical

!review.
P

2.0 CRITERIA
.

,

2.1 Identific ation Criteria

For a piping systen to have a valve configuration of concern, the follow-
ing five ite=s =ust be fulfilled:

I

1) Tne high-pressure system must be connected to the Primary Coolant
Syste=;

2) there must be a high-pressure / low-pressure interface present in the
line;

3) this same piping must eventually lead outside containment;
,

4) the line must have one of the valve configurations shown in Figure [
'

1; and
I

5) the pipe line must have a diameter greater than 1 inch.

' '
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Figure 1. Valve Configurations Designated by the NRC To Be
Included in This Technical Ivaluatien
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2.2 Periodic Testing Criteria

For licensees whose plants have valve configurations of concern and choose
to institute periodic valve leakage testing, the NRC has established criteria

| for frequency of tes:ing, test conditions, and acceptable leakage rates.
These criteria cay be su==arized as follows:

2.2.1 Prequency of Tes ting

Teriodic hydros tatic leakage testing * on each check valve shall be accom-
plished every tiee :he plan: is placed in the celd shutdown condition for
refueling, each time the plant is placed in a cold shutdown condition fer
72 hours if testing has no: been accomplished in.:he preceding 9 months,
each :ime any check valve may have moved free the fully closed position
(i.e. , any time the dif feren- tial pressure across the valve is less than
100 psig), and prior to re:urning the valve :o service af ter main:enance,
repair, or re:lacement verk is performed.

2.2.2 Hydros:stic Pressure Criteria

Leakage tes:s involving pressure differentials lower :han function pres-
sure dif ferentials are per=it:ed in those types of valves in which service
pressure will tend to di=inish :he overall leakage channel opening, as by
pressing the disk into er once the sea: vith greater force. Cate valves,
check valves, and globe-type valves, having func: ion pressure differential--

applied over the seat, are examples of valve arplica: ions satis fying this
recuirement. ~4 hen leakage :ests are =ade in such cases using pressures
lower than fune: ion maxi =u= pressure differen:ial, the observed leakage
shall be adjusted to function maxime= pressure differen:ial value. This ,

adjus:=en: shall be made by calculation appropriate te the :es: =edia and
:he ratio be: ween tes: and fune: ice pressure dif:t ential, assu=ing leak-
age to be directly propertional to the pressure differential to the one-
half power.

,

2.2.3 Acceptable Leakage Rates:

Leakage rates less than or ecual to 1.0 gp: are considered accept-e

able.

Leakage ra:es greater than 1.0 spe bu: less than or equal to 5.0e

gpm are censidered acceptable if the lates: measured rate has not
exceeded the rate deter =ined by the previous tes: by an amount

*To satis fy ALARA recuire=en:s , leakage cay be measured indirec:1y (as fro =
the performance cf pressure indica: ors) if accemplished in accordance with
approved procedures and supper:ed by cceputations showing : hat the method ;

is capable of demonstrating valve compliance with the leakage criteria.
mm m -
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' that reduces the margin between measured leakage rate and the

maximum per=issible rate of 5.0 gpm by 50% or greater,
Leakage rates greater than 1.0 gpc but less than or equal to 5.0e

gp= are considered unacceptable if the latest measured rate ex-
ceeded the rate determined by the previous test by an amount that
reduces the margin between measured leakage rate and the maximum'

permissible rate of 5.0 gpc by 50% or greater. ,

Leakage rates greater than 5.0 gpc are considered unacceptable.e

3.0 TECENICAL EVALUATION

3.1 Licenst e 's Response to the Generic Letter

In response to the NRC's generic letter [Ref.1), the Dairyland Power
Cooperative (DLE) s tated (Re f. 2] that, "The Alternative Core Spray (ACS)
Syste= is sL:ilar to an Event V isolation valve configuration, but there are
several noteworthy differences. The LACBWR configuration utilizes two check

' valves and a motor-operated valve (MOV) all in series, but the MOV is closed

}
during normal plant operation, (see enclosed Figure 1). The LACBWR Low

I Pressure Core Spray System does not confor= to an Event V isolation valve
configuration, but is a low pressure syste= connected to the PCS through a
check valve and a power-operated-valve (POV), which is closed during normal
plant operation (see enclosed Figure 2)."

! The Licensee further stated, "In both of the LACBWR system configurations
described above, continuous surveillance of pressure barrier leakage is
effected by the relief valve located on the low pressure pipits. The relief

valves are observed daily for evidence of lif ting."

" Testing for seat leakage through the ACS check valves is performed annu-
ally by procedure at a test pressure equivalent to the pressure of a DBA."

It is FRC's understanding that, with DLP's concurrence, the NRC will-

direct DLP to change its Plant Technical Specifications as necessary to ensure.

th a t periodic leakage testing (or equiva? ent testing) is conducted in accor~
dance with the criteria of Section 2.2.

3.2 FRC Review of Licensee 's Re sponse

FRC has reviewed the licensee's response against the plant-spe.ific Piping
.

|D%D
"
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and Instrumentation Diagrams (P& ids) [Ref. 3] that might have the valve con-
figurations of concern.

FRC has also reviewed the efficacy of instituting periodic testing for the *

check valves involved in this particular application with respect to the
reduction of the prooability of an intersystem LOCA in the Alternate Core Spray
(ACS) System.

In its review of the P& ids [Ref. 3] for La Crosse Unit 1, FRC found the
following piping system to be of concern:

Ibe Alternate Core Spray (ACS) System piping is composed of two
in-series check valves inside containment leading to a nor= ally
open gate valve outside containment followed by two parallel
motor-ope rated valves (MOVs).

All piping leading from the reactcr vessel up to and including
the two motor-operated valves outside contain=ent is high-
pressure, with low-pressure piping existing from this point on.
Tnese valves of the ACS system are listed below:

Alternate Core Spray System

high-pressure check valve, 38-26-001
high-pressure check valve, 36-26-002

high-pressure' gate valve, 38-24-003, normally closed (n.c.)
high pressure MCV, 38-30-001, n.c.
high pressure MOV, 38-30-002, n.c.

In accordance with the criteria of Section 2.0, FRC nas found no other
valve configurctions of concern existing in this plant. These findings con-
firm the licensee's response [Re f. 2] .

FRC reviewed the effectiveness of instituting periodic leakage testing cf
the check valves in these lines as a means of reducing the probability of an
intersystem LOCA occurring. FRC found that introducing a program of check
valve leakage testing in accordance with the criteria su==arized in Section

2.0 vill be an effective measure in suostantially reducing the probability of
an intersystem LOCA occurring in these lines, and a means of increasing the
probability that these lines will be able to perform their safety-related
functions. It is also a step toward achieving a corresponding reduction in
the plant probability of an intersystem LOCA in the La Crosse Unit 1.

j
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4.0 CONCLUSION

The La Crosse Unit I has been determined to have valves in one of the
configurations of concern in the Alternate Core Spray System.

If DLP modifies the Plant Technical Specification for La Crosse Unit 1 to ,

incorporate periodic testing (as delineated in Section 2.2) for the check
valves itemized in Table 1.0, then FRC considers this an acceptable means of

cchieving plant co=pliance with the NRC staf f objectives of Reference 1.

Taole 1.0

Primary Coolant Syste: Pressure Isolation Valves

Systen Check Valve No. Allowable LeakaFe*

Alternate Core Spray 35-26-001
38-26-002
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*To be provided by licensee at a future date in accordance with Section 2.2.3.
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MEMORANDUM FOR: Chief-
,

'

operating Reactors Branch # t-
'

Division of Licensing

FROM: Philip J. Polk, Project Manager
Operating Reactors Branch #2
Division of Licensing

SilEJECT: WA.e '400 EVENT V ORDERS

The enclosed Event 1 Order packages have been reviewed.

The cover letters and Orders can go to final type at this time. Witt
respect to the attached Technical Specifications comments have been unde.
Please ask the PM's to incorporate these comments. (I will be availcGe ,

to resolve PM concerns, if any.)

Please shoot for final packages with PM and your concurrence by close c'
,

business Friday. I will get the remaining concurrences.

Thanks, i

;

!

i
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