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1.0 INTRODUCTION

The NRC has determined that certain isolation valve coofigurations in
systems counnecting the bigh-pressure Primary Coolant System (PCS) to lower-
pressure systems extending outside containment are potentially sigunificant
contributers to an intersy.tem loss-of-coolant accident (LOCA). Such confip-
rations have been found to represent a significant factor io the risk compum

for core melt accidents.

The sequence of events leading to the core melt 1is initiated by the con-
current failure cf two in-series check valves to function as a pressure 1sos
tior barrier betweer the bigh-pressure PCS and a lower-pressure system exiem-
ing bevond containment. This failure cau cause an overpressurization and rm-

ture of the low-pressure system, resultinog in a LOCA that bypasses cont&inmet,

The NBC has determinec that the probability of failure of these check
valves a5 @& pressure isolation barrier cau be significantly reduced if the
pressure at each valve is continuously ponitored, or if each valve is perioc-
cally inspected by leakage testing, ultrasonic examination, or radiographic
inspection. The NRC bas estadblishec & program to provide increased assuraoe
that such multiple isolation barriers are iv place in all operat ing Light

Water Reactor plants designatec by DOR Gener.c Implementation Activity B=4Z.

In a gemeric letter of February 23, 1980, the NRC requested all licenses
to identify the following valve configurations which may exist io any of thar
plant systexs commusicating with the PCS: 1) two check valves in series or J

two check valves in series with a motor-cperated valve (MOV).

For plants in which valve configuratiocns of concern are founeé to exist,
licensees were further requested to incicate: 1) whether, to ensure integrly
of the various pressure isolation check valves, continuous surveillance or
periodic testing was currently being concucted, 2) whether anv check valvesof
concern were known to lack integrity, anc 3) whether plant procedures shoul

be revised or plant modifications be made to increase reliability.

Franklip Researcn Center (FRC) was requestec by the NRC to provide tect

pical assistance to NRC's B=45 activity by reviewing each licensee's sudbmitzl
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agaiost criteria provided by the NRC and by verifying the licensee's reported

fiodings from plact systes draviugs. This report documents FRC's technical
review,

2.0 CRITERIA

2.1 1ldentification Criteria

For a pipicg system to have a valve coofiguration of coucers, the follow-

ing five itexs must be fulfilled:

1) The bigh-pressure system must be connected to tbe Primary Coolant
Systex;

(]
~

there cust be & bign-pressure/low-pressure interface presect i the
lige;

3) this same piping must eventually lead outsice comta:nmest;

&) the line must have osce of the valve cocfigurations shown ic Figure
h ,

+; Aanc

5) the pipe live pust have a diameter greater thac 1l imch.
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Figure 1. Valve Coufiguratiocs Designatec by the NRC To Be
Included in Thie Technical Evaluaticu
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2.2 Periodic Testing Criteria

For licensees whose plants have valve configurations of concern and choose
to institute periodic valve leskage testing, the NRC has establishec criteria
for frequency of testing, test conditions, and acceptable leakage rates.

These criteria mav be summarized as follows:

2.2.1 Frequency of Testing

Feriodic hvdrostatic leakage testing* on each check valve shall be accom-
plished everv time the plant is placeé in the ccld shutdown condition for
refueling, each txme the plant is placed in a colé shutdown condition for
72 hours if testiag bas not been accomplishec in the preceding § months,
each time acy check valve mav have moved from the fully closed position
(i.e., any time the ¢ifferen- tial pressure across the valve is less than
100 psig). anc prior to returning the valve 20 service after z2intenance,
Tepair, Or rTec.acemen: woOrk is per formec.

2.2.2 Hvérostatic Pressure Criteria

.

ials lower than function pres-
tvpes of valves in which service
pressuce will tené te édis= cverall leakage channel opening, as bv
pressing the Zisk inte er on he seat with greater f:rce. Cate valves
check valves, and globe-type val ves, having function pressure differentiz:
acplied over the seat, are exazples o7 valve eo c..:s:;o“- satisfying this
Teguiremen:. When leakapge tests are mace in such cases usSing pressures
sower than funciion meximur pressure differenzial, the observed leakage
shall be acjusted to function maximum pressure cifferential value. This
acjustment shall be mece by calculatier appropriate to the test mecia an
the ratio betweer tes: and function pressure ciz:, - ential, assuming leak-
age to be d_.rectly propertional o the pressure ¢ifferentia! to the one-
half power.

~eakage tes:ts invelvizg pre
sure differentials are perz
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3 Acceptable leakage Rates:
? £

e Lleakage rates less than or ecual to 1.0 gpm are considered accept-
atle.

® leakage vates grezter than 1.0 gpe but less than or equal %o 5.0
grz are consicered acceptable if the lates: measured rate has not
exceedec the rate determinec by the previous test by an amount

*3o satisfy ALARZ recuirements, leakage mav be meascured iz irectly (as frozm
the performance of pressure indicasors) if accomplished in accordance with
app'oved procecures anc supported by computations showing that the method
is capable of demonstrating valve compliance with the lenkage crzte'za.
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that reduces the margin between measured leakage rate and the
maximuz permissible rate of 5.0 gpm by 502 or greater.

e Lleakage rates greater than 1.0 gpzm but less thanc or equal to 5.0
gp= are considered unacceptable if the latest measured rate ex-
ceeded the rate determined by the previous test by an amuunt that
reduces the margin between measured leakage rate and the maximum
permissible rate of 5.0 gpz by 502 or greater.

e Lleakage rates greater thau 5.0 gpm are considered unacceptadle.

3.0 TECHNICAL EVALUATION

3.1 Llicensie's Respotse to the Generic letter

Io response to the NRC's geveric letter [Ref. 1], the Dsiryland Power
Cooperative (DLF) szated [Ref. 2] thst, "The Alternative Core Spray (ACS)
Systex is similar to an Event V isolation valve configuration, but there are
several notewcrthy 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
Pressure Core Spray System does not conforz to an Event V isolation valve
configuration, but is & low pressure systex connected to the PCS through a
check valve and a power-operatec-valve (POV), which is closed during vormal

plact operation (see enclosec Figure 2)."

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

valves are observed daily for evidence of lifting."

"Testing for seat leakage through the ACS check valves is performed amnu-

ally by procedure at a test pressure equivalent to the pressure cof a DBA."

It is FRC's understanding that, with DLP's concurrence, the NRC will
direct DLP to change its Plaot Technical Specifications as necessary to easure
that periodic leakage testimg (or equiva'ent testing) is cooducted in accor~

dance with the criteria of Section 2.2.

3.2 FRC Review of Licensee's Response

FRC nas reviewed the licensee's response against the plant-spe.ific Piping
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anc Justrumentation Diagrams (P6IDs) [Ref. 3] that might bave the valve coon-

tigurations of concern.

FRC has also reviewed the efficacy of instituting periodic testing for the
check valves icvolved in this particular application with respect to the _
reduction of the provability of an intersystem LOCA it the Alternate Core Spray
(ACS) Systexm.

In its review of the P6IDs [Ref. 3] for La Crosse Unit 1, FRC found the

fellowing piping systez to be of concern:

The Alternste Core Spray (ACS) Systex piping is composed of two
io-series check valves ioside containment leading to & normally
open gate valve outside contaimment followecd by two parallel

motor-operated valves (MOVs).

All piping leading from the reactcr vessel up to and including
the two motor-operatec vaives outside contaimment is high~
pressure, with low-pressure piping existing from this peint oc.
Tnese valves of toe ACS svstem are listed below:

Alternate Core Sprayv Systexm

high-pressure
high-pressure
high-pressure
high-pressure

high-pressure

In sccordance with

valve configurations of concern existing in this plan:,

check valve, 38-26-001

check valve, 38-26-002

gate valve, 38-24-003, normally closec (n.c.)
MOV, 38-30-001, n.c.

MOV, 38-30-002, n.c.

the criteria of Sectiou 2.0, FRC nas found mo other

These findings con-

firz the licensee's respouse [Ref. 2).

FRC reviewed the effectiveness of imstitutin eriodic leakage testing cf
EP B E

the check valves in these lives as a means of reducing the prodavility of ar

intersystem LOCA occurring.

FRC found that introducing a program of check

valve leskage testing in accorcance with the criteria summsrizec is Section

2.0 will be an effective measure in supstantially reducing the probability of

an ictersystem LOCA occurring it these lines, and & means of increasing the

prodability that these
functionms. It is also

the plant

lioes will be adble to perforn their safetv-related

& step toward achieving a corresponcing reduction in

robability of ac iotersystem LOCA in the Lz Crosse Unic 1.
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4.0 CONCLUSION

The La Crosse Unit 1 has been determined to have valves in omne of the

configurations of concert it the Alternate Core Spray System.

1f DLP modifies the Plant Techuical Specification for La Crosse Unit 1 to
incorporate periodic testiog (as delipeated in Section 2.2) for the check
valves itemized in Table 1.0, then FRC counsiders this an acceptable means of

achieving plant compliance with the NRC staff objectives of Reference 1.

Tavle 1.0

Primary Coclant Systec Pressure Isolation Valves

Svstex Check Valve No. Allowable leakage*
Altervate Core Spray 38-26-001
38-26-002
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MEMORANDUM FOR: - , Chief

uperating Reactors Branch # -
Division of Licensing ‘

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

SUEJECT : WAT Y400 EVENT V ORDERS

The enclosed Event / Order packages have been reviewec.

The cover letters ancd Orders can go to final type at this time. Witt
respect to the attached Technical Specifications comments have been mde.
Please ask the PM's to incorporate these comments. (] will be availaz e
to resolve PM concerns, if any.)

Please shoot for final packages with PM and your concurrence by close 6
business Friday. 1 will get the remaining concurrences.

Thanks,
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