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ABSTRACT

Th@s report presents the results of our evaluation of relief requests
for the inservice testing progrum for safety-related pumps and valves at
Indran Point 3 Nuclear Power Plant.

PREFACE

This report is part of the "Review of Pump and Valve Inservice Testing
Programs for Operating Reactors (111)" program conducted for the U.S. Nuclear
Regulatory Commission, Office of Nuclear Reactor Regulation, Mechanical
S:?Zneering Branch, by EGAG 1daho, Inc., Regulatory and Technical Assistance
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2. PUMP TESTING PROGRAM

ihe following relief requests were evaluated against the requirements of
the ASME Code, Section XI, 10 CFR $0.%5a, and applicablo NRC positions and
uidelines. A summary is presented for each relief request follows’ by the
icensee’'s basis for relief and the evaluation with the reviewer’s
recommendations. They are grouped according to topic or system.

2.1 Marious Pumps in the IST Progras
2.1.1 Eul)-Scale Range and mccuracy of Pressure Instruments

2.1.1.1 1ief Request. PR-13 requests relief from the suction pressure
insirument full-scaie range and accuracy requirements of the Code, Paragraph
1WP-4120, for the following pumps. The licensee proposes that if the Code
instrument range and accuracy requirements are not met the installed
instruments will b2 accurate to at least 0.5 psi. If differentia) pressure
is calculated, the calculated ‘alue wili be accurate to +2% of the
differen.ial pressure value,

Pump Description
Residual Heat Removal (RMR) Pumps 31 and 32
Containment Spray Pumps 31 and 32

Safety Injection (S1) Pumps 31, 32, and 32
Auxiliary Component Cooling Pumps 31 through 34
Component Cooling Pumps 3] through 33

2.i.1.1.1 Licensee's Basis for Requesting Relief--The installed

suction pressure gauge of a pump 1s generally si1zed to accommodate the maximum
pressure it would experience under normal or emergency conditions. [In many
cases, this results 1n an instrument range that exceeds the Code requirement
sinie, under test conditions, high suction pressures are typically not
experienced. Strict Code compliance would require the installation of
temporary gauges that would not be suitable for routine or emergency pump
operation,

Suction pressure measurements serve two primary functions. First, they
provide assurance that the pump has &n alequate suction head for proper
operation. Secondly, the suction pressure is used to determine the pump
differential pressure. For the determination of suctioun head, the acciuracy
and range requirement is overly restrictive. Since, in most cases, plant
pumps are provided with a considerable margin of suction head, accuracy on the
order of 0.5 and 0.75 psig should be adequate. When used in determining pump
differential pressure, the accuracy of the suction pressure measurement has
little or no effect on the calculation since, generally, the pump discharge
pressure is higher than the suction pressure by 2 or 3 orders of magnitude.

A%}gngggg_lgiglng: Khen measuring the suction pressure of a pump, in
lieu of mesting the instrument range requirement of [WP-4120, instrument: may
be installed such that the accuracy meets the requirements set forth below:

. Accuracy will be at least *0.5 psi



. The accuracy of the differential pressure calculation will be limited
to £2% of the differentia)l pressure calculated value,

2.1.1.1.2 Evalyation--Yhe licensce proposes to comply with the Code
“ange and accuracy requirements for measuring suction pressure or to use
instruments accurate to +0.5 psi for measuring suction prissure for the
previously listed pumps. The licensee 2150 proposes that if pump differential
pressure 1s calculated the calculated value will be within 2% of the
differential pressure value.

For some pumps the full-scale range of the installed suction pressure
gage might exceed three times the test refc-ence value for dynamic inlet
pressure. This is because the normal pump inlet pressure is low compared to
what the pumps sees during other plant modes. For instance, an RHR pump may
see a suction pressure of about 20 to 30 psig during power operation and see
300 psig during cold shutdown. Installing a gage with a higher range would
prevent over-ranging and damage tu the instrument when the inlet pressure is
much higher, such as during cold shutdown.

The Ticensee did not identify the suction pressures for the pumps in
question., MHowever, the proposed instrument accuracy of +u.5 psi 1s equivalent
te the Code, +2%, for pumps with suction pressure reference values equal to or

reater than 2% psy (25 psi x 2% = 0.5 psi). For pumps with reference values

ower than 25 psi, the licensee’s proposal may not be equivalent the Code.
However, requiring the licensee to install instruments more accurate than
+0.5 psi for these pumps with would likely be a hardship without a
compensating increase in quality. For those cases, the licensee should ensure
that the instruments are sufficiently accurate to determine (considering worst
case inaccuracies) whether adequate net positive suction head (NPSH) is
available for pump operation.

The licensee also proposes to calculate pump differential pressure for
some of these pumps. That calculation will be accurate to at least +2% of the
actual differential pressure value. The licensee's proposal is equivalent to,
ano in most cases more conservative than the Code rfequirement. The licensee’s
proposal should not adversely affect plant safety. The proposed method
provides sufficiently accurate data for assessing pump degradation, and
provides ar acceptable level of ¢ . .iy and safety. '

Based on the determination that the licensee’'s proposal provides an
acceptable level of quality and safety, relief should be aranted provided the
licensee ensures that the instruments used to measure suction pressure are
sufficiently accurate to determine whether adequate NPSH is available for pump

operation.
2.2 Regirculation System

2.2.1 Relief Request. FR-12 requests relief from the test frequency and from
measuring flow rate and differential pressure according to Code, Paragraph
IWP-3100, for the recirculation sump pumps, 31 and 32. The licensee proposes
to measure and evaliuate the pump discha~ge pressure and vibration during pump
testing. No test frequency is specified.
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pump table shows that the recirculation pumps would be tested at each
refueling outage. It should be noted that the likelihood of many types of
in.ervice degradation is reduced since these pumps are idle and dry except
during testing. Therefore, testing these pumps during each refueling outage
should be a reasonable alternative to the Code frequency.

The licensee's proposal to measure and evaluate pump discharge pressure and
vibration gives some information to evaluate and detect pump degradation.
This proposed testing allows an adequate assessment of operational readiness
and reasonable alternative to the Code test method requirements for an interim
period uf one year or until the next refueling outage, whichever is longer,
provided the proposed testing is done at least each refueling outage.
However, the proposal might not provide a reasonable long term alternative and
lony term relief is not shown to be justified.

Based on the determination that compliance with the Code requirements is
impracticable and burdensome, and considering the licensee’s proposal, interim
relief should be granted for one year or until the next refueling outage,
whichever is longer, while the licensee investigates acceptable alternatives.
DurinT the interim period, these pumps should be tested as proposed if a
refueling outage occurs.
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basis. But, it does not adequately evaluate valve condition and does not
present a reasonable long term alternative to the Code requirements.

Based on the determination that complying with the Code requirements 1s
impractical and considering the licensee's proposa’ 1interim relief should be
granted for a period of one year or until the next refueling outage, whichever
date 1s longer. During this period, the licensee should develop a method of
measuring the stroke times or scme other means to adequately monitor the
condition of these valves.

3.1.2 (Category ( Valves

3.1.2.1 Relief Request. VR-5 regquests relief from the test frequency
requirements of the Code, Paragraph IWv-3521, for exercising the turpine-
driven AFW pump individual discharge check valves, BFD 47-1 through 47-4 and
the common discharge check valve, BFD-31. The licensen sroposes to verify
closure of valves BFD 47-1 through 47-4 during each cold shutdown in which the
temperature conditions of the steam generators permit oicration of the motor-
driven AFW pumps. The licensee alsc proposes to full-struke exorcise a))
these valves open and closed durinn each reactor refueiing outage.

3.1.2.1.1 Licensee's Basis for Requesting Relief--During power
operaiion, exercising these valves would require operating the steam-driven

AFW pump and injection of cold waier into the steam generators. This could
result in thermal shock to the feedwater sup 1y piping and the steam generator
nozzles which is highly undesirable. During a normal cold shutdown period
steam is not available for operation of the steam-driven AFW pump. Thus,
since operation of this pump is the only practical way of exercising these
valves, cold shutdown testing is impractical. Verifying closure of these
valves requires the operation of at least one of the motor-driven AFW pumps
with injection to the steam generators. As discussed above, this is not
practical during normal plant operation at power. Furthermore, it may not be
practical during cold shutdown when steam generator meta) temperatures are
elevated and thermal shock remains a concern.

Al;g;n*%g_lg;&iﬂg: During cold shutdown periods, valves 8FD 47-1 through
BFD 47-4 will be verified to be closed if operation of the motor-driven AFW
pumps is permitted by the temperature conditions of the steam generators.
During each reactor refueling outage these valves will be full-stroke

exercised in the open and closed directions, as required.

3.1.2.1.2 Evaluation--All of these valves open to ,rovide a flow
path from the discharge of the turbine-driven AFW pump to the steam
generators. These valves are not equipped with external position indication
or operaters. Exercising them open is impracticable quarterly during normal
power operation or at each cold shutdown. The open exercise results in Lhe
injection of relatively cold feedwater into the hot feedwater lines and into
the steam generators. The generators must be hot to provide steam Lo operate
the turbine-driven AFW pump and there is no other source of steam 2vailable to
the turbine at any time. However, injection of the cold water could cause
thermal shock and subsequent damage to the main feedwater lines and steam
generator nozzles and should be minimized. Significant system redesign and
modification is needed to allow testing at the Ccde frequency. T!'s

8



modification wouid be costly and burdensome. Thz licensee’s proposal to fyll-
stroke exercise these valves open each reactor refueling outage helps tc
minimize damage to the nczzles and piping and allows an adequate assessment of
operational readiness and provides a reasonable alternative to the Code.

Check valves BFD 47-1 through 47-4 close in pairs to prevent backflow
through the turbine-driven AFW pump when either of the motor-driven AFW pumps
15 operating; valves BFD 47-]1 and 47-2 close for pump No. 32 and BFD 47-3 and
47-4 close for pump No. 31. Closure testing requires a reverse differential
pressure ucross the valves. That test can be done using the pressure
developed by operating the motor-driven AFW pumps or by using installed
isolation valves and test taps. The system reconfiguration and hooking-up and
disconnecting of a test rig to verify closure of each of these v/lves during
cold shutdown would 1ikely result in a delay in the return tc power, which
would be costly and burdensome to the licensee. Operating the moior-driven
AFW pumps during cold shutdowns when the steam generator temperatures are high
could result in si?nifiClnt damage to the piping and nozzles. Therefore, the
licensee’s proposal to verify closure of valves BFD 47-1 through 47-4 during
cold shutdowns when the steam gencrator temperature conditions permit and each
refueling outage, along with valve BFD-31, allows an adequite assessment of
operational readiness and provides a reasonable alternative to the Code.

Based on the determination that complying with the Code requirements is
impracticable and burdenscme, and that the licensee’s proposal provides a
reasonable alternative to the Code frequency, relief should be granted as
requested.

3.2 Safety Injection System

3.2.1 (Category A/C Valves

3.2.1.1 Relief Reguest. VR-11 requests relief from the closed test
frequency requirements of the Code, Paragraph IWV-3521, for exercising the RHR
and low head safety injection (LHSI) cold leg injection check valves, 838A
through 838D. The licensee proposes to full-stroke exercise and leak rite
test the valves at least (nce every two years.

3.2.1.1.1 Licensee's Basis for Requesting Relief--The only positive
means of verifying valve closure is to perform a leakage test, which is
impractical during plant nperation or a short-duration outage.

At least once every two years these valves will be
exercised and leakage tests performed to verify closure.

3.2.1.1.2 [Evaluation--These valves open for LHSI injection and RHR
cooling and close ior reactor coolant system (RCS) pressure isolation. They
cannot be full or part-stroke exercised open durin$ power operation because
the only flow path through them is into the RCI. Their supply, the low head
SI pumps, cannot overcome normal operating RCS pressure to establish flow
during the quarterly test. The licensee proposes to full-stroke exercise
these valves with flow each cold shutdown. Full-stroke exercising these
valves cpen each cold shutdown according to the Code test method requirements



B — el B Tl o S RN i 1 W B ¥ T 00 R
1

allows an adequate assessment of operational readiness and meets the Code test
frequency requirements for exercising the valves open.

neverse flow closure or leak rate testing these valves at power 1§
impractical a: these valves and their test tans are located inside
containment. Containment entry is restricted for personnel safety during
power operatinns due to the high radiation lrvels and other hazards. Leak
rate testing these valves during each cold sautdown is impractical because of
the tire required for setting up and disconrecting test equipment and
performing the test. Leak rate testing eac® cold shutdown would Tikely delay
reactor startup, which would be costly and burdensome. The licensee’s
proposal to exercise and leak rate test thise valves closed at least once
every two years allows an adequate assessment of operational readines: and is
a reasonables alternative to the Code test frequency requirements for that
test.

Based on the determination that comnliance with the Code te.t frequency
requirements 1s impracticable and burdernsome, and considering the licensae's
prryosal, relief should be granted as reguested.

3.2.1.2 Relief Request. VR-16 requests relief from the test method and
frequency requirements of the Code, Paragraph IWV-3520, for 51 accumulator
discharge check valves, 895A through #350. The licensee proposes to part-
stroke exercise open and leak rate test each valve during each refueling
outage. In addition, one of these valves will be disassembled and inspected
on a sampling basis each refueling outage.

3.2.1.2.1 Licensee’'s Basis for Reguesting Relief--Exercising these
valves to the open position requires actuation of SI and overcoming the

pressure of the RCS. This cannot be done during normal plant operation since
the maximum accumulator prassure is considerably less than that of the RCS.

Testing during cclo shutdown - initiating SI presents a potential safety
hazard due to the pos:ibility of causing cold overpressurization of the RCS.
Full-stroke testirng .f these valves by disassembly and inspection during a
refueling outage is a major evolution requiring draining the reactor vessel
and (mid-loop operation) or defue'ing. This results in a considerable impact
on the outaje schedule for little or no apparent g2in in either plant safety
or reliapility. The only practical means of verifying valve closure is by
performing a leak rate test which is not generally practical during a short-
duration outage. These salves are seldom operated, therefore, valve
droradation as a result of wear or abuse 1s not likely. A partial-stroke test
f: ' owed by a leak rate test adequately ensures that a valve of this type is
intict and functioning -roperly. Any significant deterioration of the valve
internals will be discovered during a leak test. During the Spring, 1987
refueling outage, all four of these valves were disassembled, manually
excrcised, and inspected internally. All were found to be in good co«iition
and fully operable. Again during the Spring, 1989 outage valve £4%i( «as
disassembled, manually exercised, and inspected internally. It was again
found to be in good condition and fully operable.

ing: During each refueling outage each valve will be
part-stroke tested followed by a leakage test. During each reactor refueling

10






Reverse flow closure, or leak testing, these valves requires establishing
a reverse differential pressure across the valve, At power this is
impractical because these valves and their test connections are located inside
containment. Containment entry is vestricted due to the high radiation levels
and other personnel safety hazards. lus, there are no provisions for
performing this test remotely. The proposal to leak rate test these valves
after a part-stroke exercise each refueling outage allows an adequate
assessment of operational readiness and provides a reasonable alternative to
the Code test frequency for closure.

The proposed inspection interval for these valves is greater than that
identified in GL 89-04, Position 2. The ‘icensee proposes to disassemble one
of the four valves on a sampling basis dui .ng each refueling outage (in
addition to the part-stroke exercise and leak test). The schedule will be
rctated such that all valves are inspected in sequence over four successive
refueling outages. The nominal fuel cycle length for the plant is twc years.
Therefore, under the proposed test schedule each valve would be disassembled
at least once per B years, instead of once per 6 years according to GL 89-04,
Position 2. That position provides gu‘dance on extending the sampling
interval for disassembly and iuspection of check valves. The licensee nsed
not provide all the information identified in Position 2 in a relief request,
Howsver, that material should be available at the facility for inspection.

The information provided in the relief request indicates that these
valves have experienced very little degradation ind appear, from that
perspective, to be good candiuates for an extended interval. However, it
should be noted that, as stated in Position 2, any extension of the interval
should be considered nnly in cases of extreme hardship. The licensee’s
proposal allows an adequate assessment of operational readiness and provides a
reasonable alternative to the Code, prr~vided that if the interval between
disassembly and inspection is lengthened as proposed it is done according to
the provisions in GL 89-04, Position 2.

Based on the determination that compliance with the Code requirements is
impractical and burdensome, and considering the proposed alternate testing and
frequency, relief should be granted provided disassembly and inspection is
done according to the guidelines of GL 89-04, Position 2. Further, if the
interval between disassembly and inspection is lengthened, the information
justifying that extension should be prepared according to the provisions in
GL 89-04, Position 2, and be available for inspection. The licensee should
also investigate tha use of non-intrusive diagnostic techniques for testing
these valves.

3.2.1.3 Relief Request. VR-17 requests relief from the test method and
frequency requirements of the Code, Paragraph IWv-3520, for SI combined cold
leg injection valves, 897A through 8970. These valves open to supply makeup
from the RHR/low head SI (LHS:) pumps or from the SI accumulators to the RCS
cold legs. They close to isolate these components from RCS pressure during
normal plant operation. The licensee proposes to part-stroke exercise them
open durirn cold shutdowns and refueling outages and to leak test them during
refueling outages to verify closure. In addition, during each refueling
outage one valve will be disassembled, inspected, and manually exercised.

12






§1 accumulators into the RCS at a very high rate, which could result in
possible damage to reactor and core and other interna) components. Overflow
or spray from the refueling cavity could cause radioactive contamination of
equipment inside containment. A ncn-intrusive method of testing these valves
to verify their full-stroke capability might be feiésible. The use of valve
diagnostics to determine that a check valve opens fully or sufficiently to
pass maximum required accident flow at a relatively low flow rate can be an
acceptable alternative to full flow testing. The licensee should investigate
the use of non-intrusive diagnoustic techniques to verify that the valves full-
stroke open when subjected to flow from a source. such as a reduced pressure
accumulator or RHR, during cold shutdowns or refueling .utages.

The licensee proposes to perform sample disassembly and inspection on
these check valves, Disassembly and inspection, to verify the full-stroke
open capability of check valves, is an option only where such exercising
cannot practically be performed by flow or by other positive means. See
Section 3.2.1.2.2 of this report for additional discuscion of disassembly and
inspection. Disassembly and inspection should be done per the guidelines of
GL 89-04, Position 2. Any deviations from the generic letter position should
be identified and justified in a relief request.

The proposed inspection interval for these valves is greater than that
identified In GL 89-04, Position 2. See Section 3.2.1.2.2 of this report for
additional discussion on extending the interval between disassembly and
inspection. These valves .ight be good candidates for an extended interval.
However, as stated in Position 2, any extension of the interval should be
considered only in cases of gxtreme hardship. The licensee’'s proposal for
exercising these valves open and inspecting them allows an adequate assessment
of operaticnal readiness and provides a reasonable alternative to the Code
provided that if the interval between disassembly and inspection is
lengthened, as propcsed, it is done according to the provisions in GL 89-04,
Pasition 2.

Reverse flow closure or leak testing these valves requires the
establishment of a reverse differential pressure across the valve. At power
this is impractical because these valves are l~cated inside containment and
containment entry is restricted due to the higzn radiation levels and other
personnel safety hazards. Plus, there are ro p-ovisions for performing this
test remotely. The proposal to leakage test the.~ valves after a part-stroke
exercise each refueling outage allows an adeyu.te assessment of operational
readiness and provides a reasonable alternative to the Code test frequency for

closure.

Based on the determination that compliance with the Code requirements is
impractical and burdensome, and considering the proposed alternate testing and
frequency, relief should be granted provided disassembly and inspection is
done according to the guidelines of GL 89-04, Position 2. Further, if the
interval between disassembly anc inspection is lengthened, the information
Justifying that extension should be prepared according to the provisions in
GL 89-04, Position 2, and be ~+ailable for inspection. The licensee should
also investigate the use of non-intrusive dia~nostic techniques for testing

these valves.

14



3.2.1.4 Relief Reguest. VR-29 requests relief from the Category A leak
rate test requirements of the Code, Paragraph [WV-3420, for high head $!
(HHST) Y1ine check valves, B857A, G. Q, R, S, T, U, and W. Th2 licensee
proposes to leak test the valves in the triple valve series combinations with
the resulting leak rate evaluated as if a single valve were tested.

3.2.1.4.1 Licensee's Basis for Requesting Relief--The Indian Point 3
TS, Section 4.5.B.2.C, requires leak testing of these check valves due to the
potential of overpressurization of the S| system (Event V scenario). To
ensure that this does not occur, and in accordance with NRC letter dated
February 25, 1980, Subject: Event V Scenario, only two valves in series
require testing. DOue to difficulties with testing a single valve in these
cases, it has been decided to test three (3) va'ves in series - considering
the outer two as acting as a single barrier (with a single test) to the RCS
pressure. This is considered to be eguivalent to testing two valves in
series.

Alternate Testing: These valves will be leak tested in the series

combination with the resulting leak rate evaluated as if a single valve were
tested.

3.2.1.4.2 Evaluation--These Category A/C RCS pressure isolation

check valves are located inside primary containment. They are simple check
valves not equipped with external operators or position indication. They are
installed in series in the HHSI lines to the RCS cold legs. There are four
series sets; 857A and G, 857Q and R, 857S and T, and 857U and W. The valve
nearest to the RCS in each case sees an operating pressure differential of
approximately 600 psi, or the difference between SI accumulator pressure and
any residual pressure in the HHSI line. The second valve in each of these
series’ should have no differential pressure across it.

The licensee proposes to verify the Category A seat leakage tightness of
these check valves by leak testing tiem in series with a third valve (the cold
Teg injection valve) and to evaluate the measured ieakage rate as that of a
single valve. The NRC has approved specific requests to test series check
valves in pairs, where there was no provision for leak testing the valves
individually. But, leak rate testing several valves in series, to satisfy the
Category A leak rate testing requirements, should be considered as an option
only as a last resort or in special cases. That is t=cause the test assesses
the seating capability of only one of the series valves. According to the
HHSI system print, Drawing I1S1-27353, Sheet 1, Revision 1, dated March 11,
1987, this system is equipped with sufficient test taps and other provisions
to leak rate test these valves individually. This is not a simp’ test. It
is likely that it would nave to be done when the plant is at or near norma)
operating pressure, though not necessarily during power operation. But, it
appears that it is feasible to test these valves individually according to the
Code Category A test method requirements each refueling outage or at least
once every two years,

The NRC is authorized by law to grant relief from the Code requirements
when the licensee demonstrate, either that their proposed a'ternatives would
provide an acceptable level of quality and safety, 10 CFR 50.55a(a)(3)(1),
that compliance would result in hardship or unusual difficulty without a

15







The licensee also proposes to disassemble and inspect one of these valves
every other refueling outage. Check valve disassembly and inspection per
GL 89-04, Position 2, provides a reasonable alternative to the Code in lieu of
full-stroke exercising these valves. However, it is an option only where such
exercising cannot practically be performed by flow or by other positive means.
See Section 3.2.1.2.2 of this report for additional discussion of disassembly
and inspection. Disassembly and inspection should be done per the guidelines
of GL 89-04, Position 2. Any deviations from the generic letter position
should be identified and jus*ifi:d in a relief request.

The proposed inspection interval for these valves is greater than that
identified in GL 89-04, Position 2, since during some refueling outages no
valves will be disassembled. See Section 3.2.1.2.2 of this report for
additional discussion on extending the interval between disassembly and
inspection. These valves might be good candidates for an extended interval.
However, as stated in Position 2, any extension of the interval should be
considered only in cases of gxtreme hardship. The licensee’s proposal for
exercising these valves open and inspecting them allows an adequate assessment
of operational readiness and nrovides a reasonable alternative to the Code
provided that if the interval between disassembly and inspection is
1engtheneg. as proposed, it is done according to the provisions in GL 89-04,
Position 2.

Based on the determination that compliance with the Code requirements is
impractical and burdensome, and considering the proposed alternate testing and
frequency, relief should be granted provided disassembly and inspection is
done according to the guidelines of GL 89-04. Position 2. Further, if the
interval between disassembly and inspection is lengthened, the information
Justifying that extension should be prepared per GL 89-04, Position 2, and be
available for inspection,

3.2.2.2 Relief Request. VR-19 requests relief from the test method and
frequency requirements of the Code, Paragraph IWV-3520, for SI recirculation
line check valve 1820. The licensee proposes to part-stroke exercise tnis
valve each refueling outage and to disassemble and inspect it every other
refueling outage.

3.2.2.2.1 |Licensee’'s Basis for Requesting Relief--This system is

normally maintaired in a dry condition except durin? testing of the
recirculation pumps which is performed during refueling outages. This
precludes pump operation that is required for testing of this valve. The test
circuit for testing of the recirculation pumps does not contain
instrumentation for measuring flow through this valve as required by NRC

GL 89-04, Position 1. Because this valve is never operated except for pump
testing each refueling and it is maintained in a dry condition, there is a low
probability of deterioration.

Alternate Testing: This valve will be part-stroke exercised during each
refueling outage in conjunction with recirculation pump testing. ODuring every
other reactor refueling outage this valve will be disassembled, inspected, and
manually exercised to verify operability.

17
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3.2.2.2.2  fvalyation--This valve is in the recirculation system,

which is drained juring all modes of operation except refueling outages when
the recirculation pumps are tested. There 1s no available path to full flow
test this check valve except into the containment spray rings. Flow through
that path would spray containment and cause damage to materials and equipment
inside, therefore, full flow testing is impractical at any frequency.
Installing a full flow test loop would require system redesign and
modification, which would be costly and burdensome. The capacity of the mini
flow test line is capable only of demonstrating a part-stroke exercise of this
valve. The licensee proposes to part-stroke exercise this valve each
refueling outage during testing of the recirculation pump. This appears to be
}?e only feasit'e method and frequency 1.7 testing this check valve open with

oW,

The licensee also proposes to disassemble and inspect this valve every
other refueling outage. Check valve disassembly and inspection per GL 89-04,
Position 2, provides a reasonable alternative to the Code in lieu of full-
stroke exercising this valve. See Section 3.2.1.2.2 of this report for
additional discussion of disassembly and inspection. Disassembly and
inspection should be dene per the guidelines of GL 89-04, Position 2. Any
deviations from the generic letter position should be identified and Justified
in a relief request,

The proposed inspection interval for this valve is greater than that
identified in GL 89-04, Position 2, since during every other refueling outage
this valve will not be disassembled. See Section 3.2.1.2.2 of this report for
additional discussion on extending the interval between disassembly and
inspection. This valve, as well a«s valves B86A and 8868 (discussed in Section
3.2.2.]1 of this report), might be good candidates for an extended interval,
given their limited exposure to many degradation mechanisms. However, as
stated in Position 2, any extension of the interval should be considered only
in cases of extreme hardship.

The proposal for part-stroke exercising this valve open and inspecting it
during refueling outages allows an adeguate assessment of operational
readiness and provides a reasonable alternative to the Code provided that if
the interval between disassembly and inspection is lengthened, as proposed, it
1s done according to the provisions in GL 89-04, Position 2.

8ased on the determination that compliance with the Code requirements is
impractical and burdensome, and corsidering the proposed alternate testing and
frequency, relief should be granted provided disassembly and inspection is
done according to the guidelines of GL 89-04, Position 2. Further, if the
interval between disassembly and inspection is lengthened, the information
Justifying that extension should be prepared according to the provisions in
GL 89-04, Position 2, and be available for inspection.

3.2.2.3 Relief Request. VR-24 reguests relief from the test freguency
requirements of the Code, Paragraph IWV-3521, for RHR pump suction from RWST
check valve, 881. The licensee proposes to part-stroke exercise the valve
quarterly, and full-stroke exercise 1t during each refueling outage.

18
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3.2.2.3.1 Licensee’'s Basis for Reguesting Relief--There is no full
flow test circuit to provide sufficient flow needed for full-stroke exercising
of this valve during norma] plant operation. In cold shutdown, the RHR pumps
are used for RHR and there is insufficient letdown capability to recirculate
to the RWST, thus, testing this valve 1s not practical.

rnate Testing: This valve will be part-stroke exercised quarterly.
The subject valve will be full-stroke exercised during each refueling outage.

3.2.2.3.2 [Evaluation--This valve opens to provide a pathway for
water from the refueling water storage tank (RVST) to the suction of the RHR
pumps. This valve is part-stroke exercised during cold shutdowns during
operation of the RHR system. However, there is no full flow test circuit
available to provide the flow needsd Lo full-stroke exercise the valve during
normal plant operation or c¢old shutdowns. Additionally, the RHR pumps cannot
produce sufficient head to pump into the RCS at normal operating pressure.
Full-stroke exercising this valve open with flow is also impracticable during
cold shutdowns as there is not a sufficient surge volume available in the RCS
to establish a flow rate equal to the maximum required safety analysis rate.
The only flow path through this valve capable of passing the high flow rate
needed to verify a full-stroke exercise with flow is into the RCS. During
refueling outages when the reactor vessel head is removed, full flow can be
achieved through this valve to verify its full-stroxe capability.

The licensee proposes to part-stroke exercising this valve during cold
shutdowns and to full-stroke exercise it during refueling outages. The
proposed testing will allow an adequate assessment of operational readiness
and provide a reasonable alternative to the Code test frequency requirements.

Based on the determination that compliance with the Code test frequency
requirements is impracticable and burdensome, and since the licensee’s
proposal provides a reasonable alternative to the Code, relief should be
grant-d as requested.

3.3 Main Steam System

3.3.1 (ategory B Valves

3.3.1.1 Relief Request. VR-4] requests relief from the full-stroke time
and test frequency requirements of the Code, Paragraphs IWV-3413(b) and IWV-
3521, respectively for main steam valves HCV-1118 and PCV-1139. The licensee
proposes to part-stroke exercise the valves quarterly. During each refueling
outage these valves will be full-stroke exercised and observed to ensure
correct operation.

3.3.1.1.1 Licensee's Basis for Relief--These valves are flow and
pressure control modulating valves, therefore valve stroke time measurements
are not practical nor are they significant in evaluating their capability to
perform their safety Tunctions. During power operation, full-stroke
exercising these valves would require operating the steam-driven auxiliary
feedwater pump and injection of cold water intc the steam generators. This
could result in thermal shock to the feedwater supply piping and the steam
generator nozzles, which is highly unde:zirable., ODuring a normal cold shutdown
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APPENDIX A
PRID LIST

The P&IDs listed below were used during the course of this review.

System _

_PID

Auxiliary Coolant

Boiler Feedwater
Channel Fressurization

Chemical Volume and Control

Condensate and Foed
Hydrogen Recombirer
Instrument Air

Isolation Valve Seal Water

Main Steam

Nitrogen Service to Nuclear Eqpt.

Post Accident Sampling
Primary Makeup

Reactor Coolant

safety Injection

Sampiing

Service Water

Station Air

Steam Generator Blowdown

Waste Disposal

I e N L1 Qi

1S1-27203
IS1-27513, sheet 2

1§1-20193
1S§1-27263
[S1-27363

151-20133
1S1-27533
151-20363
1S1-27463
1$1-20173
IS1-2723%
ISI-26533
IS1-27243

[S1-27383
[S1-27473, sheet 2

151-27353
[S1-27503, sheet 2

IS1-27453
1S1-27223
ISI-20353
1S1-27293
1S1-27193
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Several relief requests evaluated in this TER (VR-14, -16, -i7, and -19.
evaluated in Sections 3.2.2.1, 3.2.1.2, 3.2.1.3, and 3.2.2.2,
respectively), and another not evaluated in this TER (VR-13), request to
extend the inspection interval without providing the justification
alled for in GL 89-04, Position 2. Position 2, provides guidance on
extending the sampling interval for disassembly and inspection. The
licensee needs not provide al' the information identified in Position 2
in a relief request. However, the information should be developed and
availabie at the facility for inspection. The information provided in
some of the relief requests indicates that the affected valves have
experienced very little degradation and appear, from that perspective,
to be good candidates for an extended interval. However, as stated in
Position 2, any extension of the interval from one valve in the group
each refuel’ng outage (on a rotating basis) or greater than six years
for each valve should be considered only in cases of extreme hardship.
The interval between disassembly and inspection should only be
lengthened according to the provisions in GL 89-04, Position 2.

For some of these valves, such as the combined SI cold leg injection
check valves, which receive a significant exercise during RHR operations
at cold shutdowns, a non-intrusive method of testing to verify their
full-stroke capability might be feasible. The use of valve diagnostics
to determine that a check valve opens fully or sufficiently to pass
maximum required accident flow at a relatively low flow rate can be an
dcceptable alternative to full flow testing. The licensee should
investigate the use of non-intrusive diagnostic techniques for testing
these valves.

VR-29 (See Section 3.2.1.4 of this rep~rt) requests relief from the Code
Category A leak rate test requiremenis for several HHSI line check
valves. The licensee proposes to lTeak test the valves in triple valve
series combinations and to evaluate the resulting leak rate as if only a
single valve was tested. Leak rate testing several valves in series, to
satisfy the Category A leak rate testing requirements, should be
considered as an option only as a last resort or in special cases. That
test assesses the seating capability of only one of the series valves.
According to the HHSI system prints, this system is equipped with
sufficient provisions to leak rate test these valves individually. It
appears feasible to test them according to the Code Category A test
method requir~ements each refueling outage or at least once every two
years. Relief should not be granted to test these valves in series as
requested.

VR-30 requests relief from the increased test frequency corrective
action requirements of the Code, Paragraph [WV-3417, for certain
power-operated valves. These are valves that are exercised only during
cold shutdown or refueling outages and that fail to meet the stroke time
acceptance criteria of IWV-3417(a). The proposed alternate test
frequency conflicts with the NRC staff’'s position on this issue. Their
position is that the intent of Section XI in these caces is to determine
the cause of the increased stroke time and to correct the problem prior
to returning to full-power. That NRC position is consistent with the

B-6
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approach taken in the OM Code 1990, Section ISTC. Therefore, general
relief should not be granted from this requirement. If relief is
expected to be needed for specific cases involving this class of valves,
these cases should be addressed specifically in a request(s) for relief
and submitted for NRC consideration. The NRC recognizes that there can
be cases where the stroke time change can be found to be acceptable
after a 10 CFR 50.5%9 evaluation. The licensee should respond to this
concern within ninety days of receipt of this TER.

VR-33 (See Section 3.4.1.1 of this report) requests relief from
individually leak rate testing containment isolation valves (CIVs)
according to the test method requirements of the Code. The licensee
proposes to leak rate test certain CIVs in groups with specified group
leakage rate limits. Relief should be granted with the following
provisions. Where practicable, valves should be tested and evaluated
individually as required, even if the valves are in groups with others
that cannot be tested individually. Valves that can be practicably
tested only in groups may be leak tested in groups. Group leak-rate
Timits should be assigned, conservatively based on the smallest valve in
the group, $o that cnrrective action wil] be taken whenever the leak
tight integrity of any group tested valve is in question.

The requirements of IWV-3427(b) are applicable to Category A valves that
perform a leakage restriction function, cther than or in addition to,
containment isolation. Valves in this group include pressure isolation
valves, even if they also perform a containment isolation function.
Relief i1s granted to test the CIV function of CIVs per GL 89-04,
Position 10. This relief is Timited to assessing their containment
isolation capability. Relief from [WV-3427(b) applies only to testing
of the containment isolation function. For Category A valves that
perform any other leakage restriction function, in addition to or other
than containment isoclation, the requirements of IWV-3427(b) should be
met. The licensee should review and revise their procedures, as
necessary, to be consistent with this approach.

VR-37 requests relief from the Code test frequency requirements for
full-stroke exercising open the turbine driven auxiliary feedwater pump
steam supply check valves, MS-4] and -42. The licensee proposes to
full-stroke exercise these valves open on & sampling basis, one valve
each refueling outage (approximately 2 years). These valves will also
be part-stroke exercised open, and closed with the handwheel on a
sampling basis, one valve each quarter. The proposed interval between
full-stroke exercises, once every four years per valve, is excessive.
That interval is not shown to be justified by information in the relief
request regarding the valve's condition or its exposure to degradation
mechanisms. The licensee should develop information to justify the
proposed frequency for full-stroke exercising these valves or full-
stroke exercise both of these valves at least each refueling outage.
the licensee should respond to this concern within ninety days of
receipt of this TER.
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VR-39 and VR-4] (See Sections 3.1.1.1 and 3.3.1.1 of this report)
request ~elief from the Code stroke Lfmwn? requirements for several
boiler feedwater and main steam system valves. The licensee proposes to
exercise these valves and observe the stroke to ensure the valves
operate correctly in rezpnnse to the positioning signal. No performance
acceptance criteria is specitied. Recognition of a change in
performance characteristics or an adverse trend relies solely on the
subjective judgement of the individua)l viewing valve operation. [nterim
relief should be granted for a period of one year or until the next
refueling outage, whichever is longer. During this period, the licensee
should develop a met. ! af measuring the stroke times or some other
means to adequately monitor the condition 2f these valves.
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