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1.0 INTRODUCTION

- The NRC has determined that certain isclation valve coufigurations ia
systems counecting the high-pressure Primary Coolant System (PCS) to lower-
pressure systems extending outside coutsinment are poteutially significant
coutributors to an intersystem loss-of-coolaat sccideat (LOCA). Such coufigu-
ratious have been found to represeut a significant factor iw the risk computed

for core melt accidents,

The sequence of eveats leading to the core melt is initiated by the cou-
current failure of two in-series check valves to functiou &8 a pressure isola-
tion barrier between the high-pressure PCS aud a lower-pressure system extead-
ing beyound coutaiament. This failure can cause an overpressurization ead rup-

ture of the low-pressure system, resulting im a LOCA that bypasses countainment.

The NBC has determined that the probability of failure of these check
valves as a pressure isolatiou barrier can be significantly reduced if the
pressure at each valve is coatinuously mouitored, or if each valve is periodi-
cally inspected by leakage testing, ultrasonic examination, or radiographic
inspection. The NRC has established a program to provide increased assurance
that such multiple isolatiou barriers are in place in all operating Light
Water Reactor plauts desigoated by DOR Gemeric Implementation Activity B~4S5.

Ia & generic letter of February 23, 1980, the NRC requested all licensees
to identify the following valve coufigurations which may exist in aoy of their
plant systems coumunicating with the PCS: 1) two check valves ia series or 2)

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

For plants in which velve coufigurations of coucern are fouad to exist,
licensees were further requested to ‘indicate: 1) whether, to emsure integrity
of the various pressure isplacion check valves, coutinuous surveillsnce or
pericdic testing was currently being counducted, 2) whether any check valves of
concern were kuown to lack integrity, and 3) whether plant procedures should

be revised or plant modifications be made to imcrease reliability.

Frauklin Besearch Center (FRC) was requested by the NRC to provide tech-
nical sssistance to NRC's B-4S activity by reviewing each licensee's submittal
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agaianst criteria provided by the NRC and by verifying the licensea's reported
findings from plant system drawings. This report documeats FRC's techaical

review,

2.0 CRITERIA

2.1 TIdeatificatioa Criteria

For a piping system to have a valve coufiguration of concern, tha follow-.
ing five items must be fulfilled:

1) The high-pressurea system must be connected to the Primary Coolant
» System;

2) there must be a hxgh-pressure/low-pressure interface presant ia the
lina;

3) this sama piping must eventually lead outside coantaiament;

4) the line must have one of the valve coufigurations shown in Figure
1; and :

5) the pipe lice must have a diameter greater thaa 1l inch.
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Figure 1. Valve Coufigurations Designated by the NRC To Be
Included in This Technical Evaluation
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2.2 Periodic Testing Criteria

For licensees whose plants have valve configurations of concera aud choose
to institute periodic valve leskage testing, the NRC has established criterias
for frequency of testing, test conditions, and acceptable leakage rates.

These criteris may be summarized as follows:

2.2.1 Frequency of Testing

Periodic hydrostatic leakage testing* on each check valve shall be gccom-
plished every time the plant is placed in the cold shutdown condition for
refueling, each time the plant is placed in & cold shutdown condition for
72 hours if testing hes not been accomplished in, the preceding $ months,
each time any check valve may have moved from the fully closed position
(i.e., any time the differen- tial pressure across the valve is less than
100 psig), and prior to returning the valve to service after maintenance,
repair, or replacement work is performed.

2.2.2 Hydrostatic Pressure Criteria

Leakage tests involving pressure differentizls lower than function pres-
sure differentials are permitted in those types of valves in which service
pressure will tend to diminish the overall leakage channel opening, as by
pressing the disk into or onto the seat with greater force. Gate valves,
check velves, and globe-type valves, having function pressure differential
applied over the seat, are examples of valve applications satisfying this
requirement. When leskage tests are made in such cases using pressures
lover than function wmaximum pressure differential, the observed leakage
shall be adjusted to function maximum pressure differential value. This
adjustment shall be made by czlculation appropriate to the test media and
the ratio between test and function pressure differential, assuming leak-
age to be directly proportional to the pressure differentizl to the one-
half power.

2.2.3 Acceptable Leskage Rates:

e Leakage rates less than or equal to 1.0 gpm are considered accept~-
able. ‘

¢ Leakage rates greater than 1.0 gpm but less than or equal to 5.0
gpa are considered scceptable if the latest measured rate has not
exceeded the rate deterumined by the previous test by an amount

*To satisfy ALARA requirements, leakage may be measured indirectly (as from
the performance of pressure indicators) if accomplished in accordance with
approved procedures and supported by computations showing that the method
is capable of demonstrating valve compliance with the leakage criteria.



that reduces the margzn between measured laakage rate and the
maximum permissible rate of 5.0 gpm by 502 or greater.

e Leakage rates greater than 1.0 gpm but less ‘than or equal to 5.0
gpm ara 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
permissibla rate of 5.0 gpm by 50X or grezter.

e leakages rates greater than 5.0 gpm are counsidered unacceptabla.
' 3.0 TECHNICAL EVALUATION

3.1 Lidénsea’s Résﬁouda‘to.ﬁhe Generic Letter

In tesponse to the NRc 3 genertc latter [Ref. 11, :he Mettopolxtan deson
Company (MEC) stated [Ref. 2] that, "Event V valve configuration is present in
TMI-I in the Core Flooding System (CF) aund the Low Pressure Injection System
(LPIS). The Cors Flooding System and the LPIS have a 'A’' and 'B* traia.
Within the Class 1 boundary, the CF System is made up of two check valves in
satxes (C?—VSA/B and CP-V4A/B). within tha Class 1 boundary the LPIS consists
of two check valves (CP-VSAIB and DH—VZZA/B) in satias with an Engineered "
Safeguards notmally closed mo:or Operated valve (DH-V&A/B).

Tha chensee further stated "In the past, no testing has been performed to
ensure the 1utegr1ty of :hesc check' valves on aa individual basis. However,
MI-1's ISI/IST. submi:tal dated January 31, 1980 states that CP-VSA/B, =
CF-V4A/B and DH-V22A/B will be given a functional pressure isolatiom barrier
test before or during the restart of TMI-I." o

fHowever, based on talephona conv;rsations held batween MEC and the NRC on
April 7 and April 10, 1980 it was determiced that the Core Flooding System did .
oot conhain_a,valve configuration of concern in that the eantire system is con-
tained withian the reactor Bnilding. Therefore, check valves CF-V4A/3 which
are part of only the Core Flooding System uneed uct be tested.

It is FRC's understanding that; with MEC's canéurrencc, thd NRC will di-
rect MEC to change its Plant Technical Specificatiocns as necessary to ensure
that pe:xodxc leakage testing (or equivalent testing) is conducted in accor-
dance with tha crxteria of Section 2. 2.
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3.2 FRC Review of Licensee's Response

FRC has reviewed the liceunsee's respouge against the plant-specific Piping
and Instrumentation Diagrams (P&IDs) [Ref. 3] that might have the valve cou-

figuratious of coucern.

FRC has also reviewed the efficacy of instituting periodic testing for the
check valves iavolved in this particular application with respect to the re-
duction of the probability of an intersystem LOCA in the Low-Pressure Injec-
tion System piping lines.

In its review of the P&IDs [Ref. 3] for Three Mile Island Unit 1, FRC
found the following pipiung system to be of concern:

The Low-Pressure Injection System (LPIS) is composed of two
piping traiuns (A and B) each connected directly to the reactor
vegsel. Each train has two check valves and & motor-operated
valve in one of the series coufiguration of coucern. Iu each
train the high pressure/low-pressure interface is located on
the upstream side of the motor-operated valve (MOV). These
valves contained in the LPI system are listed below:

Low-Pressure Injection System

Train A
high-pressure check valve, CF-V34

high-pressure check valve, DH-V22A
high-pressure MOV, DH-V4A, normally closed

Train B

high-pressure check valve, CF-V5B
high-pressure check valve, DH-V22B
high-pressure MOV, DH-V4B, vormally closed

In accordance with the criteria of Sectiom 2.0, FRC has found no other
valve configuratious of coucern existing in this plant. These findings con-

€irm the licensee's respouse [Ref. 2].

FRC reviewed the effeéciveness of instituting periodic leakage testing of

the check valves in these liues as a means of reducing the probability of aun



intaersystem LOCA occurring. FRC foun4 that iatroducing a program of check
valve leakage testing in accordance with the critaria.summarized in Section
2.0 will be an affective measure in substantially reducing the probability of
an intarsystem LOCA occurring in these lines, and '3 means of incredsidg the ..~
probability that these lines will ba ;ble,to perforn their safety-related.
functiocns. It is also a step toward achieviag a corresponding reduction in . -
the plant probability of an intersystem LOCA in the Three Mile Islaud .Unit 1.

4.0  CONCLUSION .
» , I S o

Three Milas Island Unit 1 has been;detérmiued Eo have éalvég in qneAéf the
configurations of concera in both A and B trains of the Loﬁ-Pfessdié‘Injectién
system. - '

1f MEC modifiss the Plant Technxcal Specxfzcat;ou for ‘Three Mile Islaud )
Unit 1 ¢to incorpora:e porxodic testxng (as dalxneated in Section 2.2) for the
check valvas 1temized in Tabla 1.0y then«FRc cons;ders this an acceptable
means of achieving. plan: cdmpliance with che NRC sc&ff objectxves of Rafar ‘

enca 1.
Table 1.0
Primary Coolant System Pressure Isolatxon Valves
System , Check Valva No. Allowable Leakagg:

Low-Prassurs Injection

Traia A ‘CF-V5A

- DH-V22A
; i
T;ain B CF~V5B
DH-V22B
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