TECHNICAL EVALUATION REPORT

Pump and Valve Inservice Testing Prog "m
Farley Nuciear Power Plant, Units 1 na -
Southern Nuclear Operating Com .o

Docket Number: 50-348 and 50-364
TAC Mumber: B1197, 81198, 82251, and 82252

A. M, DiBiasio anc. E. Grove

Engineering Technolcgy Division
Jdepartment of Nuclear Fnergy
Brookhaven National Laboratory
Upton, New York 11973

July 29, 1992

Prepared for the:
U. S. Nuclear Regulatory Commission
V:ashington, DC 20555

FIN L-2301, Task Assignment 1

7209240484 % 5
PDR ~ADOCK 03885549
PDR



ABSTRACY

This report presents the results of Brookhaven Na*'onal Laboratory's evaluation of Joseph M.
Farley Nuclear Plant Pump and Valve Inservice Testing Pro ~am relief iequests.
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method of operation.. Furthermore, removal of one pump from the L ervice water train could lead
to an isolation of the turbine building service water supply lines causing a plant trip.

Since hydraulic performance of a degraded pump may be masked by the other pump
when service water pumps are tested in pairs, FNP has developed analytical methuds whizh can
be used to determine individual pump flow rate. These analytical methods involve solving three
equations involving dual pump flows for three individual pump flow rates. These analytical
methods have proven reliable in determining individual pump degradation when the other pump
in combination is compensating for the degraded pump *

Evaluation: A request for relief for these service water pumps was previously evaluated in the May
23,1991 SE. Provisional relief was granted allowing the licensee to evaluate differential pressure
and flow rate using pump curves, but relief permitting testing the pumps in pairs was denied.
The licensee responded to the SE on Dec. 3, 1991, and stated the provisions were impractical,
and proposed alternate testing and interim actions pending resolution of this issue. The licensee
proposed testing the Service Water pumps in parallel quarterly, with individual pump tests
conducted during refueling outages when plant conditions permit single pump operation. If the
quarterly testing results exceeded the Acceptable Range, analytical evaluations would be
performed to determine individual pump performance and to determine corrective action. Based
on agreements and resolutions reached at a meeting between the NRC and the licensee, this
relief request was revised and resubmitted on Dec. 30, 1991, This revised relief request does
not include inaividual pump testing during refueling outages.

To facilitate the review ! the revised relief request, the NRC requested the following
additional information from the licensee on Feb. 14, 1892

s 7 Provide justification for not individually flow testing the service water pumps
during cold shutdowns and refueling outages, when plant conditions permit
operation of a single pump

2. Address the feasibility of using a non-intrusive diagnostic method of flow
measu:ement for each service water pump whe: plant concitions do not permit
operation of a single pump.

3. Quantity the extent to wnich the hydraulic performance of a degraded pump may
be masked by the other pump when the service water pumps are tested in pairs.
Take into consideration the effects o* the accuracy of the flow instrument used to
measure the combined flow end where the pumps are operating reiative to the
pump curves.

The lizensee responded to these items on April 10, 1992 and provided the following
information:

1. *Cold shutdowns are normally of insufficient duration to perform individua! testing
of the service water pumps. Testing of the pumps at refueling is possible;
hewever, the data provided would not be meaningtful in trending degradation of
e pumps. The individual pump flow reference value required by the ASME
Code could only be set during refueling. Subsequently, only like tests performed

3



every 18 months at refueling could be compared to this reference va'ue 1o detect
degradation. At present, service water pumps are overhauled every five years due
to service conditions. This overhaul necessitates the setting of a new baseline in
accordance with IWP-3111. Since this overhaul occurs every five years, the
maximum number of tests that could be compared to this baseline would be three
tests before another overhaul took place Since three points are required as a
mininium to determine a statistical trend, by the time degradation is noted by this
test, coretive action will alresady be required due to pump maintenance
sch dules.'

*Nonintrusive diagnostic flow measuring devices require that the transducers be
mounted in areas where the flow profile is well developed. In general this
requires a straight run of pipe at least 4 or 5 pipe diameters from the nearest flow
restricling device. Since the discharge pipe on the service water pumps is 20 in.
in diameter, a straight run of at least 6 ft. past the discharge butterfly valve is
required to install the measuring device correctly. On the discharge of a service
water pump, the following components are in series: an expansion joint, two
inches of pipe, a discharge check valve, and a butterfly valve. After the butterfly
valve there is only about 3 feet of straight run pipe where a flow measuring device
could be installed. Therefore it is not feasible to install a nonintrusive diagnostic
flow measuring device that could measure flow accuratel, *

‘Flow reference values are set taking into account instrument accuracies as
specified by Table IWP-4110-1, and the requircment that all reference values be
set when the equipment i operating acceptably. All reference values shall also
insure that the pump is capable of performing its safety reiated function. The
safety related function of a service water pump is defined in the FSAR in terms of
two pumps in operatior. per train. The reference points are set based on
empirical data, at values sufficiently above those required for accident flow such
that instrument accuracies are bounded

In order to prevent mazking of a pump which has heen in service for a period of
time by a recently overhauled pump, a new baseline is set for the averhauled
pump. After overhaul on a particular pump, a flow test is performed to determine
the new baseline. This new baseline is based on actual test data as required by
IWP-3110, & .. herefore increased pump performance is included in the new
baseline. Degradation is then trended from that point

To take into consideration where the pumps are operating relative to the pump
curves, FNP sets ail flow reference values while maintaining the individual pumps
at the same differential pressure. The tolerance on this differential pressure is +1
psig (or about 1.2%). Since all the service water pumps are held at the same
differential pressure, all the pumps are maintained at the same point on their
centrifugal pump curves. By maintaining all differential pressures at the same
point, an individual pump flow ana'ysis may be performed. Since all pumps are
tested at the same differential pressure, this individual analysis will detect any
masking that may be occurring *
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The purpose of pump testing per Section X, is to allow for the performance of corrective
maintenance before a individui. pump degrades, and is unable to perform its safety function.
However, as described above, i is not possible to monitor individual pump flow during normal
plant operations Jue to system design and operating restrictions.

The proposed alternale pian consists of monitoring quarterly combined flow, inlet
pressure, diflerential pressure and vibration, and comparing them to reference values in
accordance with IWP-3110. In the event the combined flow measurements are not in the
acceptable range, the licensee proposes to perform individua! pump evaluations. This consis's
of performing three two-pump combination tests at a reference differential pressure, and solving
analytical equations for individual fiows when three pumps are available to support the testing.
The proposed analytical me.nods will not provide indivio Al pump data f a third pump Is
unavailable. The licensee should address the corrective actions which will be required in the
event of this occurience. Reference values for all possible pump combinations should be
established in accordance with IWP-3110, and reconfirmed following any pump overhaul or
replacement in accordance with IWP-3111.  This proposed plan will provide reasonable
assurance of the pump combinations' ability to perform their design function provided each of
the five pumps is tested in at least one combination quarterly.

The licensee has not provided adequate justification for not also performing individual
pump surveillance during refueling outages and those cold shutdowns which are long enough
to permit single pump operation. Monitoring individual pump performance attributes during
refueling outages and cold shutdowns, in accordance with IWP-3110, and comparing them to
reference valies established under single pump operating conditions, is the most accurate way
to obtain individual pump data given the system design limitations. Individual pump flow
measurements are necessary to adequately assess the hydraulic condition of the service water
pumps, even though they are normally operating. Without these measurements, degrading
conditions of individual pumps could remain undetected, even when total system flow is
monitored. Statictical data trending is not required by the Code to determine pump operational
readiness. One value in the required action range is sufficient to indicate a problem requiring
the licensee to take corrective action. Individual pump tests at cold shutdowns and reiueling
cutages will provide adequate data for determining impaired operational readiness. Additionally,
NRC Generic Letter 83-04, Position 9, indicates that pumps which do not have flow
instrumentation installed in a minimum flow test recirculation line shouid be tested quarterly,
monitoring at ieast differential pressure and vibration and with a test performed during plant
shutdown which includes measurement of pump flow. Though the service water pumps are not
tested using minimum fiow test recirculation line, individual pump flow rates cannot be assessed
during normal operation, making this situation similar to that addressed by Position 9. The
licensee should therefore individually test the service water pumps, including flow, in accordance
with IWP-3100, each refueling outage and cold shutdowns which are of sufficient duration to
permit single pump operation. Reference values for dual and single pump operation should be
established n accordance with IWP-3110, reconfirmed following repair or re ‘ine servicing in
accordance with IWP-3111, compared to the reference values in accordance with iWF 3200, and
corrective action takan in accordance with IWP-3230, if required.

Based upon the impracticality of performing individual quarterly pump testing during plant
operation, the burden of imposing the Code requirernent, which would require major system
modifications to reroute large bore piping and install individual pump flow instrumentation, and
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that the licensee & proposed quarterly surveiliance of combinations of two pumps in each trair
provides reasonable assurance of operational capabllity, it is recommended that provisional relief
from quarterly, individual pump testing be accordance with the provisions of
10CFRS50 Srva;gmgﬁyn; provided the licensee tests each of the five pumps in at least one
combination quarterly and monitors individual pump operation each refueling outage and cold
shutdowns when conditions permit single pump operation Reference values should be
established, and revalidated as required by Code, for dual and single pump operation. The
licensee shouid also address corrective actions to be taken in the event of degraded flow from
a pump combination, and the third pump is unavailable to support additional testing nacessary
to analytically determine individual pump flow rates

3. VALVE IST PROGRAM REL!EF REQUESTS

In accordance with 10CFR50.55a, the Southern

-\

submitted relief requests for specific valves at the Fa'we, Nucles ant the ubject t
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Eveluation: The May 23,1991 SE had previously evaluated the licensee's request for relief from
exercising the reactor head vents quarterly and interim relief was granted The SE stated that
the licensee's proposal of full-stroke exercising the valves and veritying that the valve changes
position by observation of indirect eviderice, | e, fow from the reactor vessel vents, does not
provide a means to monitor valve cundition and detect degradation and is therefore
unacceptable on a long term basis. The SE recommended that the licensee evaluale non-
intrusive diagnostic (echniques to measure the full-stroke time of these valves. The licensee
respended December 3, 1991 to the SE and stated that the *solenocid-operated valves have no
means of veritying valve stem position. Furthermore, Westinghouse has no approved alternative
design to replace or modify these valves to accommodate valve st=m movement verification *

The revised relief requests submitted December 30, 1991 clarified that valve stroke times
will be measured, however, they only indicate the solenoid pilot valve's position and not the
position of the valve's main disc. Although the pilot disc is not attached to the main disc, when
the pilot valve's disc is stroked open, the pressure differential across the main disc opens the
valva Therefore, measurement of the pilot disc's stroke time will provide a means of detecting
some modes of valve degradation and together with position indication verification should
provide reasonable assurance of the valve's operational readiness.

The licensee has requested testing the valves at refueling outages or at least once every
18 months and at cold shutdowns, if the RCS pressure is less than 100 psig. This is a revision
to the ralief reviewed in the May 23, 1991 SE, which requested testing at cold shutdowns if the
RCS pressure is less than 50 psig, due to the use of flexible test lines Based on the potential
for the valves to spuriously open due to fast pressure transients resulting in a release of reactor
coolant and a potential for RCS leakage if the valves fail 10 reseat which would require a plant
shutdown, testing at operation is impractical Spurious opening of Target Rock pilot-operated
solenoia valves is discussed in NUREG-1275, Volume €, Appendix B. In accordance with the
Farley Technical Specifications 4.4 12, each valve in the vent system is operated from the control
room through one cycle of full travel at least once per 18 months during ccld shutdowns or
refueling outages. Additionally, verification of flow through the reactor vessel head vent systems
by venting is verified at least once per 18 months during cold shutdowns or refueling outages.
The Technical Specifications do not, however, contain any RCS pressure restrictions on testing
during cold shutdcwns. The licensee's basis for not testing during cold shutdowns (i.e., RCS
average temperature =200F) with RCS pressures greater than 100 psig 's that a stuck open
valve could cause an uncontrolied loss of reactor coolant and rapid depress.urization. The FSAR,
Section 55.15.3, etates that at Unit 1 the inadvertent opening of both isolation valves ‘or the
expected short-term operation of the vent systein will result in a discharge to the pressurizer
relief tank and no damage to safe shutdown equipment wili result. This is assuming operation
at RCS system design pressure and temperature. Although Revision 8 of the FSAR states that
the Unit 2 vent system discharges into the reactor cavity, the licensee in their July 29, 1991 letter
states that a design change has rerouted the vent system to the oressurizer relief tank (PCNB88-
2-5245). The FSAH should be revised to reflect the current system configuration at Unit 2.
Additionally, there are two fail-closed solenoid valves in series, a 3/4 inch manual valve, and the
3/4 inch vent line contains 3/8 inch flow-limiting orifices. Therefore, the probability and the
consequences of an uncontrolied loss of coolant and rapid depressurization during cold
shutdowns is sufficiently low such that it s not impractical to test during any cold shutdoan.
Therefore, it is recommended that relief be denied Based on the impracticality of testing the



valves during operatior,, the valves should be tested at all cold shutdowns in accordance with
the Code.

3.2 Rellef Request Q2E13-RV-1, Contalnment Spray Check Valves

Relief Request: The licensee has requested relief from full-stroke exercising the containment
spray header and RW®ST suction check valves, QVO02A and B ar~ QV014, quarterly or during
cold shutdowns in accordance with ASME Section XI, paragraphs iWV-3521 and 3522.

Proposed Ahlternate Testing: The licensee proposes a future modification to the system to allow
full-flow system testing during refueling outages, by installing spool pieces that can ba
connected to the refueling cavity, and partial-flow testing the pump suction check valve, QV014,
during the quarterly pump test. In the interim, the licensee has proposed a disassembly and
inspection program for the header check valves, QV002A and B, which includes a partial-stroke
test witn ar following valve reassembly. The licensee's Decerr ber 30, 1991 submittal does rot
address testing the pumg suction check valve, QV014, in the interim.

Licensee's Basis for Requesting Relief: The licensee states: “Tic only way to verify forward-flow
operability during normal cperation or cold shutdown would be by using the pumps and injecting
a large quantity of water into the containment. Spraying the containment would result in
extensive damage to safety-related equipment iocated inside the containment.*

Evaluation: As discussed in the May 23, 1891 Safety Evaluation, it would be impractical to full-
stroke exercise these three valves quarterly because that would result in spraying the
containment, causing potential electrical and lagging damage. ' the Code requirements were
imposed, the licensee would be required to install a fuli-flow test loop which would require the
installation of large motor operated valves and containment penetrations for the RWST return
lines. This modification would be significantly more extensive than the modification proposed
and would be burdensome. The future modification pruposed by licensee would aliow full-
stroke testing without spraying the containment. However, spool pieces inside containment
would be required to be manually installed. This is impractical to perform quarterly, since
containment entry during operation is 1estricted and a quarterly plant shutdown would then be
required. Installing the spool pieces during cold shutdowns is also it -~ ~ctical because the time
required to ins*all the spool pieces, perform the test, remove the spool pieces. and leak test the
flanges could delay plant starti ~. The RWST suction check valves will be partial stroke tested
quarterly. For the interim, the licensee has proposed partial stroke exe cising the header check
valves following reassembly using air flow. Partial stroke exercising quarterly is not possible
because containment entry would be requirad. The licensee has not, however, addressed the
possibility of partial stroke exerzising the valves during cold shutdowns. If possible, paitial stroke
exercising should be parformec during cold shutdowns, for the interim and long term.

Therefore, based on the impracticality of full-stroke exercising these valves quarterly and
during cold shutdowns, the burden on the licensee if the Code requiremerts were imposed, and
considaring that the proposed future modification and alternate testing should provide
reasonable assurance of operational readiness, it is recommended that long term relief be
granted as requested in accordance with 10CFRS50.55a(g)(6)(i), provided the licensee peiforms
partial stroke exercising of the header check valves at cold shutdowns, if possible.



In the interim, the licensee has proposed a valve disassembly and inspection progran.
for the header check valves. It is assumed that the RWST to containment spray pumps' suction
valve (QV-014) will also be disassembled and Inspected in tne interim as discussed in the May
23, 1991 Safety Evaluation. Relief is granted for the interim in accordance with Generic Letter
£9-04, provided all the criteria contained in Position 2 of the Generic Letter are met for the three
valves. This includes partial valve stroking quarterly, if possible, or duiing cold shutdowns, and
after valve reassembly.

3.3 Relief Request Q1(2)E21-RV-1, RWST to Charging Pump Suction Check Valve

Relie! Request: The licensee has requested relief from full-stroke exercising the RWST to
Charging pump suction check valve, QV026, quarterly or during cold shutdowns in accordance
with ASME Section XI, paragraphs IWV-3521 and 3522,

Proposed Alternate Testing: The licensee proposes to full flow test the valve each refueling
outage.

Licensee's Basis for Requesting Reliaf: Tha licencee states: “The only possible method of full
flow testing this valve is by aiigning the RWST 1o the charging pump suction and injecting full
design flow intc the RCS. Full flow testing during normal operation is impossible because the
charging pumps cannot develop full rated flow against RCS pressure.

Partial flow testing cannat b2 performed during norma! operation because water from the
RWST is highly borated and injection into the RCS could adversely affect reactivity.

Full or partial flow testing at cold shutdown could only be performed with a steam hubble
in the pressurizer to preven! cverpressure transients. However, normal plant practice is to
collapse the bubble early in the shutdown procedure and cool the plant down in the solid
condition. Therefore, to full or partial flow test at cold shutdown would require maintaining the
pressurizer bubble for a longer period of time which would postpone other related shutdown

activities *

Evaluation: In the May 23, 1991 Safety Evaluation, the NRC granted interim reliet from the
Code requirements to allow the licensze a period of time to develop a partial stroke test method
and procedures. The revised relief request's Basis provides an explanation of the burden of
partial stroke testing the valve and the request states that testing will only be performed ai

refueling outages.

Due to the lack of a recirculation test loog, partial stroke exercising the valve auring
power operation would require borated water from the RWST to be injected into the reactor
coolant systern. This testing could cause reactivity excursions and power transients, which could
cause an unnecessary plant shutdown. Therefore, testing during operation is impractical. The
li~ensee’'s basir for not testing the valve at cold shutdowns is that the testing wouid postpone
other related shutdown activities. The licensee has not provided an adequate technical
justification a. to why a partial stroke test can not be performed while changing modes from
power operation to cold shutdown The licensee will be increasing the boron concentration in
the reactor coolant system to ersure available shutdown margin while shutting down the plant.
With a charging pump in operation, the suction of the charging pump could be shifted to the



RWST for a few minutes permitting a partial stroke exercise of this valve. It dues not appear that
the partial stroke test would significantly affect shutdown activities.

As discussed in the May 23, 1991 SE, full stroke testing the valve during operation is
impractical because the only tull flow path is into the RCS and the charging pumps cannot
develop full rated flow against normal RCS operating pressure. This valve cannot be full-stroke
exercised during cold shutdowns because the RCS does not contain sufficient expansion volume
to accommodate the flow required and a low tamperature overpressure condition could result.
Therefora, basea on the impracticality of full or partial stroke testing the valve during operation
and hill stroke exercising the valve at colu shutdowns, the burden on the licunsee if the Code
requirements were imposed, which would require a plant shutdown, cooldown, and reactor head
removal quarterly to test the valve, and the licensee's proposal to full stroke exercise the valve
during refueling outages, it is recommmended that relie! be granted in accordance with
10CFR50 551(g)(6)(1), provided that ths licensee partial stroke exercise the valve when shutting
down to cold shutdown.

3.4 Rellef Request Q1(2)E21-RV-4, Safety Injection to RCS Check Valves

Relie! Request: The licensee has requested relief from full-stroke exercising the Safety Injection
to ACS chack valves, QVOB2A, B, C, 66A, B, C, 78A, B, C, and 79A, B, C, querterly or during
coid shutdowns in accordarnce with ASME Section XI, paragraphs IWV-3521 and 3522

Propased Alternate Testing: In lieu of full-stroke exercising the valves, the licensee proposes a
disassembly and inspection program Additionally, the valves will be partial stroke axercised with
fiow after reassembly.

Licensee’s Basis for Requesting Relief: The licensee states. “It is impractical to fuli- or pan-
stroke any of these check valves with flow during normal opetation because all of the associated
flow paths bypass tha reger.erative heat exchanger and establishing flow through these valves
wouid result in relatively cold water being injected into the RCS. The normal stresses produced
by injecting cold water could greatly reduce the service life of the injection nozzles. These valves
cannot be full-stroke exercised during cold shutdowns because the RCS may not contain
sufficient expansion volume to accommodate the flow required and a low tempe:ature
averpressurization condition could eccur

It is also impractical to confirm a part-stro'“¢ exercise of these valves during cold
shutdowns tecause permanent flow instrumentatior i= not installed for the individual flow orifices
on the systein. The test connections at the orifices ".ave been capped and seal welded Use
of these flow orifices would require a design change 1 the system.®

Evaluation: As discussed ir: the May 23, 1991 Safety Evaluation, it is impractical to full or partial
stroke exercise these check valves with flow during power operation because of the potentia!
damage to the injection nozzles caused by the relatively cold water being injected into the RCS.
Additionally, it is impractical to full stroke exercise the check valves during cold shutdowns due
to the potential of a low piessure overpressurization event. Full siroke exercising could only be
performed duiing refuelng outages, with the reactor head removed to preciude a low
temperature overpressurization event. The SE granted relief from the Code test frequency
requirements provided the licensee verifies the full stroke capability using temporary flow
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instrumentation each refueiing outage The licensee revised the raquest to clarify that there is
no permanently installed flow instrumentation ‘o measure the individua' fiows through sach valve.
# though there are flow orifices and test connections currently installed on the individuai lines,
the test connections have been capped and seal weldad and *full flow testing is not possibh: *

The licensee states ir the Basis that it is impractical to confirm a partial stroke exercise
during cold shutdowns because permanent flow instrumentation is not installed. The licensee
states in tha Alternate Test section, however, that the valves will be partial stroke exercised with
flow following reassembly at refueling outages using installed header instrumentatior, pressure
changes, level changes, or throigh the use of ultrasonic flow measuring devices. Based on the
revised Alternate “esting it appears that a full stroke exercise can be performed at refueling
outages as well as a partial stroke exercise during cold shutdowns.

The Supp'ement to the Minutes of the Public Meeting on Generic Letter 89-04, state that
the use of ¢'sassembly and inspection to verify the full-stroke capability of check valves is an
vption only where full-stroke exercising cannot practically be performed by flow or by other
positive means. The Staff does not generally consider the addition of instiumentation to e
impractical. The licensee has not established the burden of removing the seal welds and
instaliing flow instrumeritation for the purpose of testing. Based on the existence of the flow
elements and test connections, it does not appear that the burden would be excessive
considering the safety importance of these valves. Therefore, the proposed alternative of
disassembly and inspection is not acceptable. Additionally, the 'icensee has stated in the
revised request that the flow during the partial stroke test could pe indicated by the use of
ultrasonic flow meas. ing devices. Therefore, the licensee should verify the full stroke capability
of each of these valv. usinj insialied or ultrasonic flow instrumentation during each refueling
outage and verify the p.artial stroke capability at cold shutdowns. Relief from the Code required
test frequency is rescommended in accoidance with 10CFRS50 55a(g)(6)(i), provided that the
licensee performs this testing with flow as discussed in Generic Letter 89-04, position 1.

3.5 Relief Request Q1(2)N23-RV-1, CSY to Auxiliary Feedwater Pump Suction Check Valves

Relief Request: The licensee has requested relief from full-stroke exercising the CST %o Auxi'iary
Feedwater Pump Suction check vaives , QV008, QVD07A and B, in the closed direction quarterly
or during cold shutdowns in accordance with ASME Section XI, paragraphs IWV-3521 and 3522,

Proposed Alternate Testing: The license? proposes to verify ~heck valve closure capability by
performing a leak test during each refueling outage.

Licensee's Basis for Requesting Relief: *Thers are no system design provisions for verification
of reverse flow closure. The only possible test method would involve isolating the condensate
storage tank, draining a large section of piping, and injecting service water into the auxiliary
feedwater system. The service water is of poor quality and would contaminate the auxiliary
feedwatui pip *3. It cannot be guaranteed that flushing would remove all contamination afer
testing. Any contaminants which remain in the piping may be injectad into the steam generators
which could adversely affect secondary water chemistry and contribute to steam generator

degradation *

i



Evaluation: Section XI, IWV-3522, requires check valves that perform a cafety function in the
closed direction 1o be tested in a manner that proves that the disk travels to the seat promptly
on cessation or reversal of flow. Verification that a valve is in the closed position can be done
by visual observation, by an electrical signal iritiated by a position inuicating devicu, by
observation of appropriale pressure indication in the system, by leak testing, or by other positive
means. This verification is required by the Code to be performed quarterly, or at cold shutdowns
if testing quartorly is not practical. This relief request was revised 1o proposs leak testing as an
alternate test in lieu of valve disassembl ' and inspection. The request's Basis, however, was not
revised and no longer appeai: re'avant. Additionally, the request does not provide any basis
for extending the test frequency to refueling outages. Therefore, it is recommended that relief
from the Code required frequency be denied. The licensee should perform the leakage tests in
accordance with the Code requirements or provide justification for tasting the valves only at
refueling outages.

3.6 Relief Request Q1(/)F17-RV-3. Component Ccoling Water to KCP Thesmal Barrier
Check Valves

Relief Raquest: The licensee has requested relief from full-stroke exercising the Component
Coolir.,g Water to RCP Thermal Barrier check valves , QVO87A, B, C, quarterly or during cold
shutdowns in accordance with ASME Section XI, paragraphs 'WV-3521 and 3522.

Proposi. o /ernate Testing: The licensee proposes to verify check valve closure capability by
measuring back flow leakage during each refueling outage.

Licensee's Basis for Requesting Relief: *The only way 1o verify reverse flow closure of these
valves requires isolating component cooling water flow to the Reactor Coolant Pumgs, entering
the containment and locally measuring backilow leakage. Flant procedures strictly regulate entry
into the containment Juring normal operation and at cold shutdown.*

Evaluation: As discussed in the May 23, 1991 Safety Evaluation, it is impractical to exercise the
valves closed during power operation because they have no position indication a. .d are located
inside containment and are, therefore, inaccessible. Containment entry is not allowed during
power operalion due to personnel sa'sty and radiation expos ire considerations. The licensee
also states that entry into the containment is strictly reguilated at colc shutdowrs. Additionally,
testing these valves during every ¢oid shutdown is impractical because the testing would require
stopping the associated reactor coolant pump to avoid potential p1:imp damage as a result of
isolating cooling water, Although the RCP can be operated ‘or a short period of time without
component cooling water flow, all RCP seal cocling is then dependent on seal in} «ction from the
charging pumps. RC™ seal dam age will occur rapidly it charging flow is disrupted. It would be
burdensome to require the licensee to perform a plant shutdown and cool down quarterly in
order to establish plant conditions that allow stopning the reactor coolant pumps. Additionally,
establishing plant condit.ons to allow the pump to be stopped and testing these valves euch cold
«.-‘down could delay reactor startup. The license 3's proposal to perform a reverse flow closure
verification test during refue ing outages, when sufficient time is av.ilable to establish the proper
plant conditions and connect the necessary test equipment. s an acceptable test method and
should provide an acceptab/e level of quality and safety. UMa-1988, Part 10, which has been
accepted by the NRC, permi's testing during refueling outages when it is not practicable during
operation or zol¢ shutdowns



Therefore, based on tne impracticality of exercising these valves quarterly a\d during cold
shutdowns, the burden on the licensee f the Code requirements were imposed, and considering
the proposaed alteriate testing providus reasonable assurance of the valves' operation readiness,
it is recommended that relief be granted in accordance with 10CFR50.55a(g)(6) ().

3.7 Relief Request Q1(2)P19-RV-2, Backup Nitrogen Supply ' : 7ORV Check Valves

Relief Request: The licensee has requested reiief from full-stroke exercising ihe Backup Nitrogen
Supply to the PORV check valve , QV004, quarterly or during cold shutdowns in accordance with
ASME Section XI, paragraghs IWV-3521 and 3522

Proposed Alternate Testing: The licensee proposes 1o « 3rify check valve forward flow capability
each refueling outage.

Licensee’s Basis for Requesting Relief: *There are ro system design provisions for verificaticn
of forward flow operabllity and testing will require isolation and venting of the instriment air
header. Instrument air supplies a number of components inside containment whick are
necessary for normal operatior,. Testina during normal operation or at colc shutdown would
deprive these components of their norm=l air supply, and since the system has no reserve a-
capacity, could result in operating transients or component failures. Loss of instrume. *
during normal operation could result in a forced plant shutdown.*

Evaluation: This check valve permits flow from the nitroger accumulators and auxil'ary building
instrument air system to the PORVe and closes ‘o provide containment isolation. The PORVs are
required to limit pre. surizer pressure to a value below the high pressure reactor trip setpoint for
a loss of load. The licensee as stated in the relief request that forward flow testing this valve
1equires isolating and venting the instrument air header. Based on a roview of the P&IDs, it
apj.oars that a forward fiow test could be performed using currently installed test connections,
after isolating the instrument air systern. This test would not require venting the instrument air
header or isolating components, other than the PORVSs, from the instrument air system.

The valve is located inside containment and is inaccessible during power operation,
making quarterly testing impractical. However, the licensee hes not provided sufficient
justification for not testing the valve at cold shutdowns in accordance with the Code. Therefore,
it is recommended that relief from the Code requirements bte denied. The licensee should
perform testing at cold shutdowns.

3.8 Relief Request Q1(2)P19-RV-3, Backup Nitrogen Supply to PORY Check Valves

Relief Request: The licensee has requested relief from reverse flow exercising the *Backup
Nitrogen Supply to pressurizer PORVs' check valves , NV135, NV137A and B (Unit 1) and NV243
and NV236A and B (Unit 2}, quarterly or during cold shutdowns in accordanice with ASME
Section X!, paragraphs 'WV-3521 and 3522.

Proposed Aliern. e Testing: The licensee proposes to verify check valve closure capability using

a disassembly and inspection program. Additionally, the valvas wil! be partial stroke exercised
with flow after reassembly. Flow indication will be through instalied instrumentation, observed
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pressurc changes, level chanpes or through the use of ultrasonic or similar flow measuring
devices.

vicensee's Basis for Requesting Relief. *There are no system dasign provisions for verification
of reverse flow closure and testing will require isolation and venting of the instrument air header.
Instrument air supplies &« number of componants insidc containment which are necessary for
normal operation. Testing during normal operation ur at cold shutdown would deprive these
componerits of their nurmal air supply, and since tha system has no reserve air capacity, could
result in operating transients or component failures. Loss of instrument air during normal
operation could result in a forced plant shutdown *

Evaluation: These simple check valves isolate the PORV nitrogen acciimulators froin the normal
instrument air systerr,. In accordance with the FSAR, the PORVs are required to limit pressurizer
pressure 10 a value below the ..~ nressure reactor trip setpoint for a loss of load. The licensee
has stated in Reference 22 that the PORvs are not utilized for low temperature overpressure
protection. The nitrogen check valves have been classified by the licensee as Code Category
C. However, leakage past these vaives could compromise operation of the PORVs. The
licensee should verify the valves’ function and Code category.

The check valves are not provided with position indicating devices. Addtionally, valves
NV137 A anu B (Unit 1) and NV236A and B(Unit 2) are located inside contal.iment and are not
accessible during power operation. In accoidance with ASME Sectiori XI, IWV-3522, closure
verification may be accomplished by visual chservation, by an elect:ical signal initiated by a
potition indicating device, by observation of appropriate system pressure indication, by leak
testing, ur by other nositive means. If reverse flow testing is not possibie, and othar positive
means, such as acoustic monitoring or radiography, are not available, valve disassembly and
inspection may be used to verify valve cinsure upon cessation or reversal of flow, provided the
valves are stroked after reassembly Although a disassembly and inspection program may be
acceptable for verifying valve closure (Reference Generic Letter 89-04, Position 2), the NRC Staff
cunsiders it a maintenance procedure with inherent risks and only limited information on the
valves ability to seat promptly upon fiow reversal or cessadorn is gained. Additionally, if the
licensee has determined that the vaives are Code Category AC, disassembly and inspection is
not acceptabie for demonstration of leak-tight integrity. The licensee should therefore investigate
the use of non-intrusive testing techniques and should implement them if they can provide
information on closure capability, valve degradaiion, and incipient failure, It appears, based on
a review of the P&IDs, that a pressure decay test could be performed without venting the
instrument air header. This test would demonstrate the closure capability of Unit 1 valves NV135
and 137A or B and Unit 2 vaives NV243 and 236A or B. There are no drain, vent, or test
connections installed between valves NV137A and B or NV236A and B. Verification of the
closure of each valve is required in accordance with Section X!, unless the safety analysis does
not require both check valves to isolate the instrument system. Therefore, long term relief cannot
be granted as requested. An interim period should be aliowed to provide time to investigate
ofher test methods. Immediate impasition would be impractical because it would require testing
with methods that have not been developed and procedures that have not yct been prepared.
This may necessitate a plant shiutdown
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Based on the impracticality of exercising these valves quarterly and during cold
shutdowns, the burden on the licensee if these Code requirements were imposed, and
considering that the licensee's proposal to leak rate test these valves during refueling outages
provides a reasonable assurance of their ability to perform their safety function in the closed
position, itis recommanded that relief be granted as requested pursuant to 10CFRED.55a(g)(6)(i).

4. COLD SHUTDOWN JUSTIFICATIONS

The Southern Nuclear Operating Company has revised one cold shutdown justification
concerning the Auxiliary Feedwater system for each unit. This justification was reviewed 1o verify
lis technical basis and was found to be acceptable.

5. IST PROGRAM RECOMMENDED ACTION ITEMS

ASME Section XI inconsistencies, omissions, and required licensee actions identified
during iha ieview of the ucensee's inservice testing program are summarized below. The
licensee shou'd resolve these items in eccordance with the evaluations presented in this report.

51 Provisional relief from quarterly, individual pump testing was recommended for the
service water pumps provided the licensee tests each of the five pumps in at least one
comb’nation quarter’/ and monitors individual pump operation each refueling outage and
cold shuldowns when conditions permit single pump operation in addition to testing
combinations of pumps guarterly. Reference values should be established, and
revalidated as required by Code, for audl and single pump operation. The licensee
should also address corrective actions to be taken in the event of degraded flow from a
pump combination, and the third pump is unavailable to support additional testing
necessary to analytizally determine incividual pump flow rates. (TER Section 2.1)

52  Relief from exercising the reactor head vent valves during cold shutdowns was
recommended to be denied. These valves should be tested at cold shutdowns in
accordance with the Code. Additionally, Rev. 8 of the FSAR dnes not reflect the cunent
system configuration at Unit 2. (TER Section 3.1)

53  Provisional relief for an interim pericd (i e, until the installation of modifications which will
allow full flow testing at refueling outages) was recommended for the containment spray
header and RWST suction check valves provided the licensee confirms that QV-014 will
be disassembled and inspected in the interim, as evaluated in May 23, 1291 SE and all
the criteria for valve disassembly ard insnection contained in Generic Letter 89-04,
Position 2 are met for the three valves, including partial stroke exercising of the header
check valves at cold shutdowns, if possible. Leng term relief is recommended provided
the licensee partial stroke exercises the header check valves at cold shutdowns (TER
Section 3.2)

5.4 Provisional relief was recommended for the RWST to charging pump suction check valve

provided that the licensee partial stroke exercise the valve when shutting down to cold
shutdown. (TER Section 3.3)
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55

56

8.7

58

59

The licensee should verify the full stroke capability of eact. of the safety injection to RCS
check valves using installed or ultrasonic flew instrumentation during each refueling
outage, zand verity the partial stroke capability at cold shutdowns. Relief from the Code
required test frequency Is recornmended provided that the licensee performs this testing
with fiow. (TER Section 3.4)

The CST tc auxiliary feedwater pump suction check valves relief request (Q1(2)N23-RV-1)
was revised 1o propose leak testing as an allernate test in lic u of valve disassembly and
inspection. The request's Basis, however, was not revised and no longer appears
relevant Additionally, the request does not provide any basis for extending the test
frequency to refueling outages. Therefore, it is recommended that relief from the Code
required frequency be denied. The licensee shouid perform the leakage tests in
accordanc? with the Code requirements or provide justification for testing the valves cnly
at refueling outages. (TER Section 3.5)

The licensee has not pr. vided sufficient justification for not {esting the backup nitrogen
supply to PORV check valve (QV004) at cold shutdowns in accordance with the Code.
Thetefore, it is recommended that relief from the Code requirements be denied. The
licensee should perform testing at cold shutdowns. (TER Section 3.7)

Although a disassembly and inspection program is acceptable for verifying valve closure,
the NRC Staff considers it a maintenance procedure with inherent risks and only imited
information on the valves ability to seat promptly upon flow reversal or cessation is
gained. Interim relief has been recoinmended. in the interim, the licensee should
investigate the use of non-intrusive testing techniques for the backup nitrogen supaly to
P0RV check valves and should implement them if they can provide information on
closure capability, valve degradation, and incipient failure. Additionally, the licensee
should evaluate the function and Code category of the valves. (T:R Section 3.8)

The licensee has deleted pump reliet request PR-18 and siates in the revised IST
Program that Code Case N-472 will be used for pump vibration testing. Code Cases
listod in Regulatory Guide 1,147 may be included in the IST Program and can be used
withuut relief, provided the Cude Cases 27e used in their entirety. If only portions of Code
Cases are used relief is required. Although the NRC Staff encourages the use of OM-6
for purng vibration testing, the licensee should submit a relief request for approval.
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