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1.0 INTRODUCTION

The Code of Federal Regulations, 10 CFR 50.55a, requires that inservice
testing (IST) of certain Ameraican Society of Mechanical Engineers (ASME) Code
Class 1, 2, and 3 pumps and valves be performed in accordance with Section XI
of the ASME Boiler and Pressure Vessel Code (the Code) and applicable addenda,
except where alternatives have been authorized or relief has been requested by
the licensee and granted by the Commission pursuant to Sections (a)(3)(1),
(a)(3)(ii), or (f)(6)(i) of 10 CFR 50.55a. In proposing alternatives or
requesting relief, the licensee must demonstrate that: (1) the proposed
alternatives provide an acceptable level of quality and safety; (2) compliance
would result in hardship or unusual difficulty without a compensating increase
in the Tevel of quality and safety; or (3) conformance is impractical for its
facility. NRC guidance contained in Generic Letter (GL) 89-04, Guidance on
Developing Acceptable Inservice Testing Programs, provides alternatives to the
Code requirements determined acceptable to the staff. Alternatives that
conform with the guidance in GL 89-04 may be implemented without additional
NRC approval. Relief requests that conform with GL 89-04 are not evaluated in
the Technical Evaluation Report (TER), though they have been reviewed to
determine conformance and any concerns identified by such reviews are
discussed in Section 5.0, "IST Program Recommended Action Items." Relief
Requests PR-03 and VR-04 are approved pursuant to GL 89-04 as they conform to
the guidance for Position 9 and Position 2, respectively, of Attachment 1 of
GL 89-04.

Section 10 CFR 50.55a authorizes the Commission to approve alternatives and to
grant relief from ASME Code requirements upon making the necessary findings.
The staff’s findings with respect to authorizing alternatives and granting or
not granting the relief requested as part of the licensee’s IST program are
contained in this Safety Evaluation (SE).

The 1989 Edition of the Code, Section XI, Subsections IWP and IWV, provide
that the rules for IST of pumps and valves shall meet the requirements set
forth in ASME Operations and Maintenance Standards Part 6 (OM-6), “"Inservice
Testing of Pumps in Light-Water Reactor Power Plants,” and Part 10 (OM-10),
"Inservice Testing of Valves in Light-Water Reactor Power Plants.” The Zion
Nuclear Power Station IST Program is based on the requirements in the 1989
£diticn of the Code.
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The Zion Nuclear Power Station IST program covers the third ten-year IST
interval fuc the Zion Nuclear Power Station, Units 1 and 2. The third ten-
year interval for Unit 1 began on December 31, 1993, and ends on December 30,
2003. For Unit 2, the third ten-year interval begins on September 14, 1994,
and ends on September 13, 2004.

2.0 E!&'“»IIQN

The staff, with technical assistance from Brookhaven National Laboratory
(BNL), has reviewed the information concerning inservice testing (IST) program
submitted for the third ten-year intervals for the Zion Nuclear Power Station,
Units 1 and 2, in a Commonwealth Edison Company (CECo or the licensee) request
for relief dated August 31, 1993. The staff adopts the evaluations and
recommendations for granting relief or authorizing alternatives contained in
the attached Technical Evaluation Report (TER), prepared by BNL. Table 1
lists each relief request and the status of approval. The test deferrals of
valves, as allowed by OM-10, were also reviewed. Results of the review are
provided in Tables 4.1 and 4.2 of the TER with recommendations for further
review by the licensee for specific deferrals.

For the Zion Nuclear Power Station, Units 1 and 2 IST program, relief is
granted from, or alternatives are authorized to, the testing requirements
which have been determined to be impractical to perform, where an alternative
provides an acceptable level of quality and safety, or where compliance would
result in a hardship or unusual difficulty without a compensating increase in
quality or safety. Nine relief requests were granted provisionally or on an
interim basis and require additional action by the licensee as discussed in
Section 5.0 of the TER. Three relief requests were denied: (1) Relief
Request VR-01 was denied because the proposed alternate testing of the safety
injection accumulator tank discharge check valves did not appear to conform
with the guidance provided in Generic Letter (GL) 89-04, Position 1, for
testing with design basis flow rate cr verifying obtuator full stroke by a
positive means; (2) Relief Request VR-03 was denied because the proposed
alternative to full stroke exercise the cold leg injection pressure isolation
check valves by measuring total flow through multipie parallel lines may not
identify a problem with an individual check valve; and (3) Relief Request VR-
09 was denied because the proposed alternative did not provide a means to
determine degradation in the containment spray pump cooling water solenoid
valves. The licensee should take action prior to performing the next
regularly scheduled IST, or within 90 days for tests performed quarterly, to
ensure that the testing of these components complies with the Code or to
develop additional justification for not complying with the Code (reference GL
91-18 for guidance on nonconforming conditions).

The authorization of the alternative requested in Relief Request PR-02 for
using root-mean-square for monitoring the vibration of pumps is based on
discussions and the approval of a Code Inquiry at the Operations and
Maintenance meeting held March 8, 1994, in San Antonio, Texas. The Code
Inquiry has not yet been published; however the ASME file number is OMS4-2, as



noted in Section 2.1 of the TER, and a copy may be obtained from ASME by
referencing this number.

BNL, using the Zion Nuclear Power Station Updated Final Safety Analysis
Report, conducted a scope review for the following Unit 1 systems against the
requirements of Section XI and the regulations: auxiliary feedwater, main
steam, reactor vessel head venting, containment spray, and service water. The
review revealed seven items that did not appear to be in compliance with the
Code requirements (see Section £.2 of the TER). The licensee should review
these items, as well as other systems that might contain similar problems, and
revise the program as appropriate.

The IST program relief requests which are granted or authorized are acceptable
for implementation provided the action items identified in Section 5.0 of the
TER are addressed within one year of the date of the SE or by the end of the
next refueling outage, whichever is later. Additionally, the granting of
relief is based upon the fulfillment of any commitments made by the licensee
in its basis for each relief request and the alternatives proposed.

Program changes involving new or revised relief requests should be submitted
to the staff for review. New or revised relief requests that meet the
positions stated in GL 89-04, Attachment 1, should be submitted to the staff
but may be implemented provided the guidance in GL 89-04, Section D, is
followed. Program changes that add or delete components from the IST program
should also be periodically provided to the staff.

3.0 CONCLUSION

The Zion Nuclear Power Station requests for relief from the Code requirements
have been reviewed by the staff with the assistance of its contractor, BNL.
The TER provides BNL's evaluation of these relief requests. The staff has
reviewed the TER and concurs with the evaluations and recommendations for
granting relief or authorizing alternatives. A summary of the relief request
determinations is presented in Table 1. The authorizing of alternatives or
granting of relief is based upon the fulfillment of any commitments made by
the licensee in its basis for each relief request and the alternatives
proposed. The implementation of the IST program and relief requests is
subject to inspection by the staff.

The staff has identified a number of generic deficiencies that affect plant
safety and have frequently appeared as IST programmatic weaknesses. These are
addressed by Generic Letter 89-04, In that letter, the staff delineated
positions that describe deficiencies and explained alternatives to the ASME
Code that the it considers acceptable. If alternatives are implemented in
accordance with the relevant position in the generic letter, the staff has
determined that relief should be granted pursuant to 10 CFR 50.55a(g)(6) (i)
(now (f)(6)(i)) on the grounds that it is authorized by law, will not endanger
life or property or the common defense and security, and is otherwise in the
public interest. In making this determination, the staff has considered the



public interest. In making this determination, the staff has considered the
burden on the licensee that would result if the requirements were imposed.

For any relief granted pursuant to GL 89-04 the staff (with technical
assistance from BNL) has reviewed the information submitted by the licensee to
determine whether the proposed alternative follows the relevant position in
the generic letter. If an alternative conforms to a position of the generic
letter, it is listed as having been approved pursuant to GL 89-04 in Table 1
of the SE. Any anomalies in the relief request are addressed in the TER and
identified in Table 1.

The licensee should refer to the TER, Section 5.0, for a discussion of
recommendations identified during the review. The licensee should address
each recommendation in accordance with the guidance therein. The IST program
relief requests are acceptable for implementation provided the action items
identified in Section 5.0 of the TER are addressed within one year of the date
of this SE or by the end of the next refueling outage, whichever is later.

The licensee should inform the staff within one year of the date of this SE of
the actions taken, actions in progress, or actions to be taken, to address
each of these items.

The staff concludes that the relief requests as evaiuated and modified by this
SE will provide reasonable assurance of the operational readiness of the pumps
and valves to perform their safety-related functions. The staff has
determined that granting relief pursuant to 10 CFR 50.55a (f)(6)(i) and
authorizing alternatives pursuant to 10 CFR 50.55a (a)(3)(1) or (a)(3)(ii) is
authorized by law and will not endanger 1ife or property, or the common
defense and security and is otherwise in the public interest. In making this
determination, the staff has considered the impracticality of performing the
required testing and the burden on the licensee if the requirements were
imposed.

Attachment:
Table 1

Principal Contributors: Patricia Campbell and Joseph Colaccino

Date: May 6, 1994



Section X! Requirement
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PRO1 221 OM Part 6, 15 1, test requency Unit 1 and 2 Service Perform tests during refueiing
\Water Pumps mnagesmddumgsdbdthdcoid
shutdowns.
PR-N2 211 OM Part 6, 15.2(d) and Table 2, Unit 1 and 2 Safety Use RMS in lieu of peak
vibration measurement injection, Containment measurements. Multiply the accordance with
Spray, Component acceptance criteria by .707. -§50.55a(a}{3)(1).
Cocling, AFW, RHR, SW
and Charging Pumps
PR-0O3 OMPartG_uGJ.z(a),appﬁcanonot Unit 1 and 2 RHR Pumps Use only a minimum acceplance Retiet granted in accordance
flowrate acceptance critena criteria for quarterly test using the with GL 89-04 Position 9
quarterly. minimum flow tine. Compily with the
Coda acceptance criteria during
coid shutdown “substantial test *
PR-04 231 OM Part 6, Table 3a and %6.1, Unit 1 and 2 Containment Delete required alert and required Alternative authorized in
vibration acceptance critena Spray Pumps action absolute vibration fimits accordancs with
Perform maintenance on flexible §50.55a(a){3) ().
coupling and vibration spectrum
analysis.
PR-OS 222 Part 6, 1 4 4, measurement of Unit 1 and 2 Service Use brake horsepower as required Relief granted in accordance
“owrate following maintenance Water Pumps test quantity following pump with §50.55a({6)(1). with
maintenance. Perform flow test provisions
‘ during scheduled cold shutdown
PR-06 241 OM Part 6, 15.2, measurement of Unit 1 and 2 AFW Pumps Set the reference flowrate with a Alternative authorized in
parameters at a fixed reference +2.17% tolerance accordance with
vaiue §50 55a(a){3)()

PRO7

251

OM Part 6, 15 2, measurement of
pummatxodrehfmoe

Unit 1 and 2 Safety
Injection Pumps

Relie! granted in accordancs
with §50 55a(f)(€)(i). for an
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SE Table 1 - Summary of Rellef Requests
Zion Generating Station, Units 1 and 2
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Rehef Re- TER Section XI Requirement Equipment Proposed Alternate NRC Action
quest No Sect identification Method of Testing
FPR-OB 261 OM Part 6, 15 2, measurement of Unit 1 and 2 Component Set the reference flowrate with a Alternative authorized n
parameters at a fixed reference Cooling Water Pumps +2.63% tolerance accordance with
value §50.55a(a}{3)(u)

PRO9 271 OM Part 6, 15 2, measurement of Unit 1 and 2 Charging Sat the reference flowrate with a Ajternative authorized in
parameters at a fixed reference Pumps +5 56% tolerance accordance with
value §50 55a(a)(3)()

PR-10 223 OM Part 6, 15 2(b), measurement of Unit 1 and 2 Service Set the reference fiowrate with a Relief granted in accordance
parameters at a fixed reference Water Pumps +5% tolerance. wath §50 SSa{f}{6)(i}. for an
value intenm period

VR-O1 311 OM Part 10, 4 3 2, test frequency Si Accumulator Tank Test one valve each refueing Reiet demed

Discharge Check Vaives, outage using a reduced pressure
1(2)Si8948A, B, C, D and test.
1{2)SI#356A . B, C. D

VR-02 321 OM Part 10, 14 3 2, tuil-flow test Charging Pumps Use pump curve to determine flow Relief granted in accordance
method Minimum Fiow Vaives, through valves wath §50 55a(f)(6)(i}, for an

1{2)vCa542 A and B intenm pernod.

VR-03 312 OM Part 10, 14 .3 2, tuli-flow test RHR Coid Leg Injection Full flow exercise by ensuring total Rehef dented
method PiVs, 1{2)SIS001A, B, C, D | flowrate does not change during

and 1(2jSI9002A, B, C. D | refueling cutages. Partial-stroke
exercise during cold shutdowns.
VR-04 OM Part 10, 1432 1, test requency | Misceilaneous Chack Sampis disassembly and inspection Reiief granted in accordancs
Vaives of valves during refueling outages. with Generic Letter 8504,
VRS 331 OM Part 10, 1 4.3 2, Venfication of Steam Supply 10 AFW Pursue acoustic monitoring at Relief granted in accordance
closure capability quarterly Pump Turbine Check refueiing outages. with §50 55a(fj{6)(i). for an
Valves, 1({2)MS 0006 and intenm pernod.
7
VR-06 313 OM Part 10, 94 1, remote vaive Containment Recirculation | Verify one valve each refueling Alternative authorized in
J position indication verification Sump isotation Valves, outage (every 18 months). accordance with
frequency 1{(2)MOV-SiBB11A and B ' §50 S55afa)(3)(i), with
provisions
VR-O7 314 OM Part 10, ¥4 3 2 4(a), indwidual High Head Si Header Verity pairs of valves are closed by

valve obturator movement
verfication

RCS isciation Valves,
1{2)S18902A, B, C, D and
1(2)SI9032.

‘“0"‘0'.'9 upsiream pressure

Relief granted in accordance
with §50.55a(f) {61}, with
provisions




Zion Generating Station, Units 1 and 2
Rele! Re- TER Section XI Reguirement Equipment Proposed Alternate NRC Action
quest No. Sect. identification Method of Testing
VRC8 322 OM Part 10, ¥4 3.2 4(a), individual ACP Seal injection Check | Leak test pairs of valves in series Rehef granted in accordance
vaive obturator movement Valves 1{2)VCB367A, B, durnng refusiing outages. wath §50 55a(f)(6){i) with
verification C, 1(2)vC836D, provisions.
1(2)VC8375A, 8, C, D
VR-09 341 OM Part 10, ¥4.2 1.2, quarterly CS Pumps’ Cooling Water | Verify flowrate through valves is Rehef demed

measurement of vaive stroke times.

Solenoid Valves, 1(2)SOV-
SWO0153

within a certain range.
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ABSTRACT

This report presen:s the results of Brookhaven National Laboratory's evaluation of the relief

requests, deferred testing justifications and, for selected systems, a review of the scope of the Zion
Nuclear Generating Station Units 1 and 2's ASME Section X1 Pump and Valve Inservice Testing

Program.
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Technical Evaluation Report
Pump and Valve Inservice Testing Program
Zion Station Units 1 and 2

1.0 INTRODUCTION

Contained herein is a technical evaluation of ASME Section XI pump and valve inservice testing (IST)
program submir’ d by Commonwealth Edison Company for its Zion Nuclear Generating Station Units
1 and 2. The Zion Plants are Westinghouse Pressurized Water Reactors (PWR) that began commercial
operation in December 1973 (Unit 1) and f2ptember 1974 (Unit 2).

Comm¢ awealth Edison Company submitted Revision 6/93 of the Third Ten-Year Interval Inservice
Testing Program on August 31, 1993. This program revision supersedes all previous submittals. The
third ten year int rval will cominence June 1994, as allowed by, Section XI, IWA-2430(d). The licensee
states that this program is based on the requirements of the 1989 Edition of the ASME Section XI Code.

Titie 10 of the Code of Federal Regulations, §50.55a 9(f) requires that inservice testing of ASME Code
Class 1, 2, and 3 pumps and valves be performed in accordance with Section XI of the ASME Boiler and
Pressure Vessel Code and applicable addenda, except where specific relief has been requested by the
licensee and granted by the commission pursuant to §50.55a f(a)(3)(i), (a)(3)(ii), or (f)(6)(i). Section
50.55a 9(f)(4)(iv) provides th :t inservice testing of pumps and valves may meet the requirements set forth
in subsequent editions and addenda that are incorporated by reference in paragraph (b) of §50.55a,
subject to the limitations and modifications listed, and subject to Commission approval. In rulemaking
to 10CFRS0.55a, effective September 8, 1992 (see Federal Register, Vol. 57, No. 152, page 34666), the
1989 Edition of ASME Section XI was incorporated into paragraph (b) of § 50.55a. The 1989 Edition
provides that the rules for inservice testing of pumps and valves are as specified in ASME/ANSI OMa-
1988 Part 6 and 10, respectively.

The review of the relief requests was performed utilizing the Standard Review Plan, Section 3.9.6,
"Inservice Testing of Pumps and Valves"; Generic Letter No. 89-04, "Guidance on Developing Acceptable
Inservice Testing Programs,” the Minutes of the Puolic Meeting on Generic Letter 89-04, dated October
25, 1989; and Draft NUREG-1482, "Guidelines for Inservice Testing at Nuclear Power Plants." The IST
Program requirenients apply only to component (i.e., pump and valve) testing and are not intended to
provide a basis to change the licensee's current Technical Specifications for system test requirements.

Section 2 of this report presents the nine pump relief requests and Brookhaven National Laboratory’s
(BNL) evaluation. Similar information is presented in Section 3 for eight relief requests for the valve
testing program. The two relief requests that are authorized by Generic Letter 89-04 are not specifically
evaluated in this Technical Evaluation Report. However, any anomalies associated with the relief
requests are addressed in Section 5 of the report.

Section 4 contains the evaluation of Commonwealth Edison Company’s iustifications to defer valve testing
to cold shutdowns and refueling outages. Section 5 summarizes the recommended actions for the
licensee, resulting from these evalu:tions herein, and the review of the IST Program scope for selected
systems. BNL recommends that the licensee resolve these items in accordance with the evaluations,
conclusions, and guidelines presented in this report.



20 PUMP IST PROGRAM RELIEF REQUESTS

In accordance with §50.55a, Commonwealth Edison Company has submitted ten relief requests for pumps
at the Zion Station, Unit 1 and 2 which are subject to inservice testing under the requirements of ASME
Section XI. One pump relief request (PR-03) was authorized by Generic Letter 89-04, and is not
included in this Section. The relief requests not authorized by Generic Letter 89-04 have been reviewed
to verify their technical basis and determine their acceptability. These nine relief requests, along with
the technical evaluaticn bv BNL, are summarized below.

2.1 Generic Pu A t
2.1.1  Relief Request Number: PR-02

Relief Request: The licensee requests relief from OM Part 6, ¥ 5.2(d) and Table 2, "Inservice Test
Parameters," which states that for vibration measurements, if velocity measurements are used, they shall
be peak for the Component Cooling (0CC003 through 7), Containment Spray (1(2)CS001 through 3),
Auxiliary Feedwater (1(2)FW004 through 6), Residual Heat Removal (1(2)RH001 and 2), Safety
Injection (1(2)S1003 and 4), Service Water (1(2)SW001 through 3), and Charging (1(2)VC006 and 7)
pumps.

Proposed Alternate Tesnng: Vibration measurements will be taken in Root Mean Square (RMS) in lieu
of peak. Ranges for all centrifugal and vertical line shaft pumps, except for 1(2)CS003 which are
explained in Relief Request PR-04, with pump speed greater than or equal to 600 rpm will be as follows:

Acceptable Range: <25 Vr
Alert Range: 2.5 Vrto 6 Vror .23 in/sec RMS
Required Action Range: > 6 Vr or .49 in/sec RMS

Vr is the vibration reference value in in/sec RMS.

Licensee's Basis for Relief The licensee states: “"Zion Station proposes to take vibration velocity
measurements in Root Mean Square (RMS), as an aiternative to measurements being taken in peak.
The European standard of reporting vibration measurements is in RMS. The North American standard
of measuring vibration is in peak. Experts have written that RMS is a quantity most representative of
component condition. Zion has had a long history of monitoring pump vibrations and these past
measurements have been in RMS. Zion has found RMS to be an appropriate means for monitoring
pump vibration. With RMS, Zion has been able to identify vibration-induced problems with pumps and
has taken appropriate corrective actions prior to failure.

There are several attributes to taking vibration measurements in RMS. RMS is a measure of the
effective energy used to produce the vibration of the machine. RMS has a direct relationship to the
power content of the vibrations. RMS provides a better indication of overall vibration severity since
RMS measurements take all vibration peaks into account over a given time period.

Peak measurements are useful for pure harmonic vibration. For other types of vibration, peak
measurements may not be as effective because they are based only on the highest instantaneous peak
vibration amplitude. Zion's pumps do not experience pure harmonic vibration the majority of the time.

(38 ]



The IST pumps are a small subset of Zion's overall rotating equipment currently monitored as part of
Zion's Vibration Program. The Vibration Program currently uses RMS values as the standard
measurement parameter for all machines measured.

Conducting future vibration measurements in peak instead of RMS would result in establishing and
maintaining 2 different vibration standards. Zion would be required to perform the arduous tasks of
administration and implementation of procedure changes (>350); to retrain vibration test personnel to
recognize which equipment required RMS and peak; and to monitor through analysis and evaluation 2
sets of data in either RMS or peak for the entire pump/motor combination.

Zion has developed alert and action limits in in/sec RMS calculated with the .707 multiplier. This would
provide for the absolute limiting values of the Alert Range »0.23 in/sec RMS in lieu of the >.325 in/sec
of Part 6 and the Required Action Range 0.49 in/sec RMS in lieu of the 0.70 in/sec peak. The reference
value multipliers of 2.5 and 6 for Alert and Required Action would remain unchanged. Zion Station
meets the other requirements for vibration measurements contained in the Code (except for pumps
1(2)CS003 which have the exceptions explained in Relief Request PR-04)."

Evaluation: As the licensee has stated, the United States standards generally use vibration measurements
in peak or peak-to-peak, while European standards use RMS. OM Part 6, 15.2(d) requires vibration
velocity measurements to be broad band (unfiltered) and peak. The licensee has stated that "Experts
have written that RMS is a quantity most representative of component condition,” without reference to
the "experts.” The root-mean-square measurement is the total area beneath the vibratory curve, i.e.,

T
] v (1)’dt

o

RMS = |+
T
It is calculated by a circuit which square the instantaneous amplitude, sums it over time, averages the
result, and then computes the square root of that value. The peak measurement is the absolute highest
amplitude reading over a given period of time. The issue between using peak or RMS vibration
measurements is whether the measurement "should be responsive to non-sinusoidal, high frequency
impact excitation (true peak) or to low frequency energy (RMS)." Based on our literature review, there
does not appear to be an industry consensus that RMS readings provide a better indicator of pump
condition.

RMS is the unit in which electronic instruments measure amplitude of sine waves. The RMS is a
measure of the energy content of the sine wave and is equal to 0.707 (sine of 45°) multiplied by the peak
(for pure sine waves). Besides sine waves, which are pure tones, there are two other types of vibrations:
(1) random, such as tones caused by friction, and (2) shock pulses, such as tones caused by impacts.
True peak values may be far greater than 1.414 (1/sine 45°) times RMS. The recently published ASME
Guide titled "Vibration Monitoring of Rotating Equipment in Nuclear Power Plants,” Part 14 (Reference
13), states that RMS amplitudes *are useful for varying amplitudes but tend to mask impact signals.”
Vibration consultant James Berry, of Technical Associates of Charlotte, Inc. (Reference 14) states, "The
real disparity between true peak and true RMS readings occurs when problems such as rolling element
bearing wear, a worn or broken gear tooth, cavitation, rub, or other problems which may involve impact
are present. In these cases, the time waveform can show pronounced spikes which tend to smooth out
and then reoccur when the impact event takes place. In essence, RMS measurements tend to average
the "energy under the curve” whereas true peak or true peak-to-peak measurements will measure the total



height travelled." Bentley Nevada, a supplier of peak-to-peak vibration instruments, in a paper titled
"Understanding Vibration Measurement” (Reference 15), "strongly recommends use of the zero-peak
measurement...zero-to-peak is synonymous with true peak... Diagnostic instruments need a broadband
high speed respomse to capture as much information from the signal as possible, to provide a machinery
diagnostic engineer with the data necessary to diagnose machinery and instrumentation faults.”

One source (Reference 16) recommended using both RMS and peak measurements 10 assess pump
condition. "The rule of thumb then is to use either RMS measurements or RMS measurements
multiplied by a comversion factor at low frequencies at which damage is largely a function of the energy
being put into the system. Use true peak measurements at high frequencies to detect defects that
indicate impacts and potential problems”. A number of sources (References 14, 16, and 17) state that
when most analyzers measure vibration, the readings are in RMS and are simply multiplied by 1.414 for
converting to peak measurements.

The ASME Operation and Maintenance Code Committees have recently considered the use of RMS in
lieu of peak. Section XI, prior to the 1988 Addenda, required that vibration be ‘read’ in peak-to-peak.
This could be interpreted to mean that it is acceptable to measure RMS, convert it to peak-to-peak, and
read it as peak-to-peak. OM Part 6 removed this ambiguity and requires vibration to be measured in
peak or peak-to-peak. Newer digital equipment now measures directly in peak. The ten-year update
required by 10CFR 50.55a of the IS1 and IST programs reflects the need for licensees to incorporate new
technologies incorporated into the Codes. However, there is continuing debate within the Code
committees on whether the use of RMS measurements is acceptable for determining the operational
readiness of pumps. A Code inquiry has been submitted (ASME file #OMI94-2). The Code committees
have recently clanified the intent of the Code, which is to allow the use of a calculated peak (based on
a mathematical conversion of RMS).

Based on the ASME Code interpretation, the use of RMS is considered equivalent to the use of the
Code required peak measurements. Therefore, it is recommended that the alternative be authorized in
accordance with 10CFR50.55a(a)(3)(i).

2.2 Service r Pumps 00
2.2.1  Relief Reguest Number: PR-01

Relief Request: The licensee requests relief from OM Part 6, 95.1, which requires that an inservice test
be run nominally every 3 months during normal plant operation.

Proposed Altenate Testing: “Inservice testing on the SW pumps can be performed during refueling
outages and during scheduled cold shutdowns. The testing need not be performed more often than once
every 3 months if conditions permit. This alternative will provide reasonable assurance of continued
operational readiness.”

Licensee's Basis for Relief: The licensee states: "Permanent flow instrumentation is installed on the
common discharge headers for the Service Water (SW) pumps on both units. Flow instrumentation
could not be installed on the individual discharge lines because the plant design did not provide a
sufficient length of straight pipe needed to obtain accurate flow measurements. In order to test the
pumps individually, two of the SW pumps on the Unit being tested must be secured and the cross-tie
valves between umits must be closed.



Additionally, pressure switches located on the common unit supply headers will auto start an idle pump
if the header pressure drops below the setpoint. The low pressure needed to cause an auto start occurs
when both units are at power, cross-tie valves closed, and only one pump supplying a unit. Auto start
of the idle pump wiil then resuit in the flow from both units being monitored by the common flow
instrument. The auto start function is designed to maintain header pressure above the minimum design
for service water during a Design Basis Event.

Individually flow testing the SW pumps at normal plant operation would jeopardize safety. Per UFSAR
Section 9.2.1, two SW pumps per Unit are required during normal plant operations to provide adequate
cooling. During normal plant operations, operating the system as required for individual quarterly testing
of the SW pumps would violate the SW system design requirements described in the UFSAR and place
the plant in an unsafe operating condition.”

Evaluation: At Zion, service water is provided by six vertical turbine pumps which feed two separate
main supply headers (one header per unit, three pumps per header). The headers are crosstied so any
combination of pumps can serve both units under normal operating conditions. As stated in UFSAR
Section 9.2.1, normal operation requires two pumps for each unit, with the third pump serving as stand-
by. During emergency shutdown and accident conditions, one pump is required for each unit.

The licensee states that permanent flow instrumentation is installed on the common discharge headers,
but not on the individual pump discharge lines, due to the lack of sufficient length of straight pipe
needed to obtain accurate flow measurements. A review of P&ID M-32 Sheets 1 and 4, Diagram of
Service Water Zion Station Unit 1 and 2, confirms the absence of individual pump discharge flow meters.
The licensee states that individual pump flow testing would jeopardize plant safety, and would require
that 2 of the 3 pumps be secured, and the cross-tie valves between units closed.

In lieu of the quarterly flow testing as required by OM Part 6 € 5.1, the licensee has proposed testing the
pumps during refueling outages and cold shutdowns, but not more frequently than once every three
months if conditions permit. As stated in Table 3.1-1 Units 1 and 2 Pumps Inservice Testing Plan
Listing, the licensee intends to take differential pressure, flow, and vibration measurements during these
tests. The NRC has previously provided guidance (Generic Letter 89-04, Position 9) that an increased
interval for measuring flow may be an acceptable alternative to the Code requirements, provided that
pump differential pressure, flow rate, and bearing vibration measurements are taken during this deferred
testing, and that quarterly testing including measuring at least pump differential pressure and vibration
is continued. The licensee has not discussed measuring pump differential pressure and vibration
quarterly in accordance with the Code. Deferring all measurements to the cold shutdown or refueling
outage frequency provides no means to assure pump operability quarterly. However, based upon relief
request PR-05, it appears that brake horsepower, differential pressure, and vibration will be measured
quarterly.

Meeting the Code requirements to = sure flow quarterly would present a burden to the licensee
necessitating extensive plant modific. ons and an extended outage t0 install individual pump flow
meters. Based on the impracticality of meeting Code requirements given the existing plant configuration,
and the altc 'native providing an acceptable level of quality and safety, it is recommended that relief to
measure flow during refuelings or cold shutdowns be granted in accordance with §50.55a 9(f)(6)(i),
provided that the licensee measures vibration and differential pressure quarterly in accordance with the
Code.



2.2.2  Relief Request Number: PR-0S

Relief Request: The licensee requests relief from measuring individual pump flow rates following
maintenance as required by OM Part 6, 1 4.4, "Effect of Pump Replacement, Repair, and Routine
Servicing on Reference Values."

Proposed Alternate Testing: "The proposed alternative would only be necessary during power operation -
after a SW pump has been replaced, repaired, or serviced where reference value(s) may have been
affected. Zion considers this maintenance to be infrequem during power operation. Therefore, this test
methodology may be performed only on those rare occasions.

When a pump has been serviced offsite where reference values may have been affected, the OEM or
equivalent test facility will test the pump. Pump head, flow, and brake horsepower will be measured to
establish a new combination pump and motor characteristic curve. As part of this test, data will be taken
at the previous IST flow reference value. The corresponding head and brake horsepower will be
considered the "previous” (Subarticle 4.4) reference test quantities to be used with the first inservice test
at Zion Station.

When a pump has been serviced on site where reference values may have been affected, the
corresponding head and brake horsepower at the previous IST reference values from the latest
combination pump and motor characteristic curve will be considered the "previous” (Subarticle 4.4)
reference test quantities to be used with the first inservice test at Zion Station,

Following installation of a replaced, repaired, or serviced pump off-site or on-site where reference values
may have been affected, Zion will perform an inservice test at power. Zion will use brake horsepower
as a required test quantity. Flow wiil be manipulated until the brake horsepower corresponding to the
reference flow is achieved. When stable, the pump head and vibration will be measured. These values
will be the new reference values for subsequent IST,

As required by Subarticle 4.4, deviations between the previous and new set of reference values shall be
identified. Zion will compare the previous head with the new values. The most recent inservice test
vibration reference values will be compared with the new values. The previous flow rate will be
reconfirmed by varying the system resistance to the corresponding brake horsepower value. Verification
that the new values represent acceptable pump operation shall be placed in the record of tests.

In addition, during the next inservice test, performed during a scheduled cold shutdown, Zion will
perform this alternative testing described above. This test will be analyzed for satisfactory operation.
If satisfactory, Zion may establish an additional set of reference values from a second test, as allowed by
Subarticle 4.5, where flow rate will be measured. This will enable Zion to conduct subsequent IST in
accordance with OM, Part 6 at the frequency discussed in PR-01."

Licensee's Basis for Relief The licensee states: "Permanent flow instrumentation is installed on the
common discharge headers for the Service Water (SW) pumps on both units. Flow instrumentation
could not be installed on the individual discharge lines because the plant design did not provide a
sufficient length of straight pipe needed for accurate flow measurements. In order to test the pumps
individually, two of the SW pumps on the Unit being tested must be secured and the cross-tie valves
between units must be closed.



Additionally, pressure switches located on the common unit supply headers will auto start an idle pump
if the header pressure drops below the setpoint. The low pressure necded to cause an auto start occurs
when both units are at power, cross-tie valves closed, and only one pump supplying a unit. Auto start
of the idle pump(s) will then result in the flow from all pumps being monitored by the common flow
instrument. The auto start function is designed to maintain header pressure above the minimum design
for service water during a Design Basis Event.

Individually flow testing the SW pumps during normal plant operation would jeopardize safety. Per
UFSAR Section 9.2.1, two SW pumps per Unit are required during normal plant operations to provide
adequate cooling. During normal plant operations, operating the system as required for inservice testing
would violate the SW system design requirements described in the UFSAR and place the plant in an
unsafe operating condition.

Zion proposes an alternative to the requirements in Subarticle 4.3, 4.4 and 5.2. During normal plant
operation the alternative test would be performed without measurement of flow rate following
maintenance where reference values may have been affected. This alternative provides an acceptable
method 1o test the SW pump/motor combination because for each unique flow and head point on the
pump performance curve there is a corresponding brake horsepower.” '

Evaluation: OM Part 6 91.3 defines reference values as "one or more values of test parameters
measured or determined when the equipment is known to be operating acceptably.” For pumps, test
parameters include speed, differential pressure, discharge pressure, flow rate, and vibration (displacement
or velocity) (OM Part 6 95.2). When a reference value(s) may have been affected by pump replacement,
repair, or routine servicing, new reference value(s) shall be determined, or the previous value(s)
reconfirmed prior to declaring the pump operable (OM Part 6 14.4).

Due to plant design limitations, individual SW pump discharge flow rate cannot be accurately measured
with the plant at power. In order to test the pumps individually, two of the SW pumps would need to
be secured, and the cross-tie valves between the units closed. To accomplish this safely, the plant would
need to be shutdown, or the power significantly reduced. This would be unnecessarily burdensome ifan
acceptable alternative is available for the period between restoration following maintenance, and the next
scheduled cold shutdown, when testing with flow measurement could be performed.

The licensee proposes to use brake horsepower, instead of flow rate as the set reference parameter when
performing the retest to verify pump operability following onsite or offsite maintenance. Brake
horsepower is the actual power developed by the pump as measured by an absorption dynamometer
applied to the shaft. Brake horsepower is calculated from output flow (varies with the cube of the flow)
(References 22 and 23) and inlet and outlet pressures, and provides a reasonable alternative to the pump
test methodology described in OM Part 6 95.2 which sets either flow or differential pressure.

Following offsite maintenance, pump head, flow, and brake horsepower will be measured at the repair
facility to establish a new combination pump and motor characteristic curve. Included in this test will
be data taken at the previous IST flow reference value. The corresponding head and brake horsepower
will be considered the previous reference test quantities to be used with the first IST test at the plant as
stated in OM Part 6 4.4, Following onsite maintenance, the corresponding head and brake horsepower
at the previous IST reference valu.s from the latest combination pump and motor characteristic curve
will be considered the reference test quantities.



Following this maintenance (onsite or offsite), the licensee will perform an IST test at power using brake
horsepower as the required test quantity. Flow will be manipulated until the brake horsepower
corresponds to the reference value. When stable conditions have been reached, pump head and vibration
will be measured. These values will serve as the new reference values for subsequent IST tests. Any
Joviations between these values and the previous reference values shall be identified, and documentation
shaii be placed in the record of tests that these new values represent acceptable pump operation.

During the next inservice test, performed at scheduled cold shutdowns, the licensee will perform an
additional test where flow rate is measured. This will enable Zion to conduct subsequent IST during cold
shutdowns, as described in PR-01. The licensee should perform this test during the next cold shutdown
of suitable length to allow testing, regardless of whether it is "scheduled”.

The licensees proposed alternative to test the pumps measuring brake horse power in lieu of flow
following maintenance, coupled with flow rate measurements during the next cold shutdown, provides
an adequate means to monitor the pumps for degradation. In addition, a quarterly pump test, measuring
pump vibration and differential pressure, will provide information on any significant pump degradation.
This test methodology provides reasonable assurance of the operational readiness of the SW pumps

following maintenance, and is an acceptable interim test until an inservice test, with flow measuring, in
accordance with OM Part 6 4.4, can be performed at the next cold shutdown. '

Meeting the Code requirements would present a burden to the licensee by necessitating extensive plant
modifications and an extended outage to install individual pump flow meters. Based on the impracticality
and the burden on the licensee, and the alternative providing an acceptable level of quality and safety,
it is recommended that relief be granted in accordance with §50.55a 9(f)(6)(i), with the provision that
this test is performed during the next cold shutdown of suitable length, regardiess of whether the cold
shutdown was "scheduled”.

223  Relief Request Number: PR-10

Relief Request: The licensee requests relief from OM Part 6, € 5.2(b), which requires: "The resistance of
the system shall be varied until the flow rate equals the reference value. The pressure shall then be
determined and compared to its reference value. Alternatively, the flow rate can be varied until the
pressure equals the reference value and the flow rate shall be determined and compared to the reference
flow rate value.”

Proposed +lternate Testing: “Zion will utilize a flow tolerance of +500 gpm from the reference (set-
value) when testing the service water pumps. The differential pressure will be comparéed to Table 3b
limits to ensu-e the measured value is within 4+ 10% of the pressure reference value.”

Licensee's Basis for Relief: *"The following facts apply:

1) The hydraulic performance test for the service water (SW) pumps is performed with the unit at cold
shutdown per relief request PR-01.

2) The only flow instrumentation available for this test is an annubar flow element inserted into a 48 inch
diameter pipe coupled with an "Eagle Eye" flow indicator.

3) The smallest increment of the "Eagle Eye" flow indicator used to measure flow is 1000 gpm.



4) The "Eagle Eye" flow indicator experiences large flow fluctuations while measuring flow in the 48 inch
diameter pipe. These fluctuations have been attributed to low flow characteristics through the 48 inch
diameter pipe with one SW pump operating.

5) Ultrasonic flow instrumentation has been utilized in the past in an attempt to measure flow in the 48
inch diameter pipe. The flow indication output did not vary with different pump combinations. In
addition, the signal fluctuated widely. As a result, accurate flow measurements were not achievable.

Zion has assigned a tolerance on attainment of the reference flow (the set-value) due to the combination
of the above listed facts. This tolerance is assigned as £ 500 gpm. The assigned tolerance represents
+5% of the current flow reference value. This tolerance represents a deviation from the Code
requirement referenced above and exceeds +2% of the reference value as discussed in the NRC Safety

Evaluation dated June 14, 1993.”

Evaluation: OM Part 6 15.2(b), specifies that pumps are to be tested quarterly by varying the resistance
of the system until either the flow rate or the pressure equals a reference value, and the corresponding
pressure or flow rate determined and compared to reference values. The Code does not allow for
variance from a fixed reference value. The basis for the NRC's acceptance of the +2% of the reference
value is from Section XI, TWP-4150 which provides the requirements for instrument fluctuation. TWP-
4150 allows symmetrical damping devices or averaging techniques to reduce instrument fluctuations to
within 2% of the observed reading. The use of the +2% of the reference value in this position is to
allow the licensee to specify values in the implementing procedures.

These vertical turbine pumps provide strained lake water for cooling safety and non-safety related heat
exchangers and equipment during normal and emergency conditions, and are tested during cold
shutdswns. The licensee states that the only flow instrumentation available is an analog instrument
inserted into the 48 inch diameter pipe. The smaliest increment of flow on the flow element associated
with this indicator is 1000 gpm. The licensee has reported large flow fluctuations while measuring flow
through this pipe. These fluctuations were attributed to the low flow characteristics through this pipe
with one SW pump. The licensee has investigated ultrasonic flow indication, but found that the flow
indication did not vary with different pump characteristics, and that the signal varied widely.

The importance of ensuring the operability of the SW system has been addressed by the NRC through
the issuance of Generic Letter 89-13, the four public workshops associated with this GL, and Information
Notice (IN) 94-03. The currently installed flow instrumentation with increments of 1000 gpm, limits the
precision of the flow measurements to + 500 gpm, which exceeds the Code tolerance by +300 gpm. The
licensee has investigated the possibility of ultrasonic flow indication, but conciuded that more accurate
flow measurements were not achievable. As discussed in Draft NUREG-1482, Section 5.5.1, the NRC
does not consider the installation or replacement of instruments to meet the requirements of the Code
an undue burden. The licensee has not discussed the procurement of a more precise permanent flow
element (increments < 1000 gpm). The intent of measuring the specified pump parameters, to the Code
specified accuracy, is to ensure that pump degradation is detected before operability is affected. The
licensee has not provided any discussion to ensure that the large flow variance obtainable from the
current instrumentation will not cause pump degradation to be overlooked.

The licensee states in the proposed alternate testing that "The differential pressure will be compated to
Table 3b limits to ensure the measured value is within +10% of the pressure reference value' For
vertical line shaft pumps, OM Part 6 Table 3b requires that the test frequency be doubled when the
differential pressure decreases by 5% of the reference value, and that the pump be declared inoperable
"when the differential pressure decreases by 7%, or increases by 10%, of the reference value. The licensee

9



has not provided any information on what action will be taken when this situation arises during cold
shutdown testing. The NRC has provided guidance for valves in the same situation in Draft NUREG-
1482, Section 4.2.1. Corrective action is required prior 1o returning the plant to power, or the plant must
be returned to a mode which permits testing every one and one-half months. The licensee should revise
this Relief Request appropriately to discuss these discrepancies.

The licensee has requested relief from measuring the flow to the Code specified +2% (4200 gpm) of
the reference value to +500 gpm (+ 5%). Immediate imposition of the Code requirements would be
burdensome since it may result in the SW pumps being removed from service while the licensee
investigates the availability of a higher precision flow indicator. The presently installed flow indicator
provides reasonable assurance of SW pump operability for this interim period. Based upon this
information, it is recommended that interim relief be granted for one year, or until the next refueling
outage, whichever is later, in accordance 10 CFR 50.55a (f)(6)(i). During this period, the licensee should
investigate the availability of a more precise flow element which could provide flow indications in
compliance with the Code. If not possible, the licensee should revise this relief request to provide a
discussion demonstrating why the flow variance is not sufficiently large as to result in pump degradation
being overlooked. The relief request should also explain what actions will be taken when the pumps
enter the Alert and Required Action Ranges during cold shutdown testing. The licensee may also
consider providing additional information on the applicable portion of the pump curves and instrument
accuracy (similar to PR-09), to support the relief request.

23 Containment Spray Pumps, 1(2)CS003
2.3.1 Relief Request Number: PR-04

Relief Request: The licensee has requested relief from OM Part 6, Table 3a, which provides vibration
amplitude allowed ranges, and ¥ 6.1, which states corrective action based on Table 3a.

Proposed Alternate Testing: "A rigorous preventive maintenance program is proposed whereby the flexible
coupling rubber blocks would be removed, examined, compared to previous removals to detect significant
changes, and replaced each refueling outage. This particular item is proposed because the flexible
coupling is the power transmission link between the diese! engine and the pump, and would generally
be the first physical indication (exclusive of observed vibration levels) of any detrimental engine-induced
vibration effects.

Zion Station recommends, for the reasons given in the basis above, that the alert and action range
absolute values be deleted and the multipliers of Vr (Vr = vibration reference value) which determine
the allowable ranges be reduced to define reasonable allowable ranges (i.e, Alert: >12Vrto 1.5 Vr;
Action: >1.5 Vr) for the diesel driven CS Pumps.

Additionally, pump vibration spectrum plots would be recorded each time the required quarterly test is
performed. The resultant spectra would be compared to spectra previously obtained and a thorough
analysis would be performed on deviations identified. Thus, a realistic trending effort would be
undertaken whereby minute changes to pump performance could be evaluated far in advance of any
actual degradation. This vibration trending methodology would provide confidence in equipment
reliability and exceeds the requirements addressed by Subarticle 5.2.d."
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Licensee's Basis for Relief: The licensee states: "If relief is granted as requested in PR-02 then this basis
will be applicable in regards to Table 3a. (Note: PR-02 requests the use of RMS in lieu of peak vibration
readings).

The diesel driven CS Pumps have an inherent higher normal vibration level as compared with other
pumps by virtue of their having a reciprocating engine as a pump driver. The reciprocating action of the
engine creates vibration transients which are then induced into the pump. These transients cause
vibration levels which frequently place the component in the alert range.

The proposed revision of vibration allowable limits allows treadip -~ and observation of the subject
component, without unnecessarily declaring a component in the alert or action range. This stance is
reasonable in light of the fact that Table 3a assigns different values for positive displacement pumps than
for centrifugal pumps. Reciprocating (positive displacement) pumps are not required .0 have an absolute
limit for vibration assigned. The parallel reasoning may be easlly drawn betweer pumps and drivers;
specifically a reciprocating engine driver (with its reciprocating lmear motion and the attendant power
strokes) that would generate significantly more vibration than a metor or turbine driven pump.

A detailed study of the vibration and maintenance history of this driver/pump combination has been
performed, and no detrimental vibration characteristics have been observed in the pump. Bearings,
impeller, shaft and body have displayed no undesirable conditions which can be attributed to vibration.
In an effort to mitigate the effects of the diesel engine on the pumps, flexible couplings have been
installed but observed vibration levels remain in excess of the alert range absolute value. While observed
vibration levels were reduced slightly, no significant improvement was noted.

During evaluation of frequency spectrum piots, the diesel engine displays certain component type-specific
frequency characteristics. These characteristics, also appearing ia the pump spectrum plot, are unlike
those generated by a motor-driven pump of this design. The frequency plot can discriminate between
discrete frequencies, so that engine-generated vibration will sot mask the vibration characteristics
generated by a degraded pump.

The high observed pump vibration levels display frequency characteristics identical to those observed on
the diesel engine. The engine supplier has indicated that the carrent engine vibration amplitudes are
acceptable. In addition, the engine shares a common rigid mousting base with the pump. These engine
frequency characteristics are attributable to installation-specific driver-induced vibration, and are not
considered to be detrimental to proper component or system operation for the following reasons.

While high vibration is certainly a condition to be avoided in any mstallation, the recorded maintenance
and vibration history of this component shows no indication of any induced adverse effects. The
observed vibration predominant peak is at a frequency normally associated with misalignment. But this
vibration is not attributable to misalignment, since this compoment has been aligned satisfactorily as
evidenced by maintenance records. The possibility of temperature effects on alignment have been
addressed. The pump has proven to consistently operate at its normal vibration level independent of
component temperature. The other possible causative condition for this type of frequency characteristic
is the pump’s structural coupling with the diesel engine driver. The frequency characteristics demonstrate
that the engine is clearly inducing vibration into the pump.

Vibration levels of a constant amplitude are less detrimental to rotating equipment at lower frequencies

than those at higher frequencies. Any vibration thus generated by the diesel engine would be
considerably less detrimental to the pump than the high frequency of vibrations normally associated with
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pump rotating element degradation because of the naturally lower frequency of incidence of the engine
vibration. Any incidence of unbalance, misalignment or other detrimental conditions could be detected
by spectral analysis and corrected.

A physical solution to high vibration was explored, that of physically splitting the pump/driver base to
structurally isolate the pump from the driver. Aside from the physical challenge presented by this
modification, significant mechanical and structural re-analyses would be necessitated. These analyses -
would be prohibitively expensive without a corresponding increase in quality, safety or reliability.”

Evaluation: OM Part 6 95.1 requires pump vibration to be measured quarterly and compared with
corresponding reference values. Deviations from these reference values shall be compared with the limits
given in Table 3a, and corrective actions taken per 16.1. OM Part 6 aliows for the use of either pump
displacement or velocity vibration measurements, and provides acceptance criteria for each. Specific
acceptance criteria is provided for both centrifugal and reciprocating (positive displacement) pumps.
Centrifugal pumps have an absolute limit for vibration assigned, while reciprocating pumps do not.

The licensee has s.ated that though the Containment Spray pump is a centrifugal type pump, because
the driver is a reciprocating engine, it may be more appropriate to use the limits for reciprocating pumps,
which does not include an absolute limit. International Standard 1SO-2372, "Mechanical Vibration of
Machines with Operating Speeds From 10 to 200 rev/s-Basis for Specifying Evaluation Standard," 1974
Edition, (Reference 27) provides guidance for several classes of machines. For Class VI machine and
mechanical drive systems with unbalanced inertial effects (due to reciprocating parts), root-mean-square
"velogities of 20 to 30 mmys (.8 to 1.2 in./sec.) and higher may occur without causing trouble. In addition,
if couples are acting, large displacements may be caused at points which are at some distance from the
center of gravity. Resiliently mounted (Class VI machines) permit a greater tolerance in this respect.”
Therefore, the pump/engine unit may operate at a higher level of vibration without detrimental effects.

The licensee indicated that a detailed study of the vibration and maintenance history associated with this
pump/driver combination was performed, and no detrimental vibration characteristics were observed in
the pump. Bearings, impeller, shaft, and body displayed no undesirable condition which could be
attributed to vibration. In an effort to mitigate the effects of the diesel engine on the pumps, flexibie
couplings were installed, but observed vibration levels remained in excess of the alert range absolute
value. While observed vibration levels were reduced slightly, no significant improvement was noted.

If the Code requirements were imposed, the licensee would be required to physically split the
pump/driver base to structurally isolate the pump from the base. In addition to the physical changes
required to accomplish this, significant mechanical and structural reanalysis would be réquired. This
would present a hardship without a corresponding increase in quality, safety, or reliability. Continuing
1o test the diesel-driven pump as per the Code, with vibration levels frequently in the alert range, will
result in doubling the frequency of the test, which may cause unnecessary wear to the diesel, resulting
in a potentially less-reliable diesel-driven pump.

In lieu of the Code requirements, the licensee's proposed rigorous preventive maintenance program
(consisting of flexible coupling removal, inspection, and replacement each refueling), coupled with
quarterly spectrum analysis, with an alert range defined as > 1.2Vrto 1.5Vr, and a required action range
defined as >1.5Vr, provides a reasonable alternative. The quarterly spectrum analysis of the quarterly
vibration data (including trending of the data to previous data) will provide a comprehensive and sensitive



technique of assessing pump condition capable of providing indications of pump degradation. Together,
the alternative will provide adequate pump monitoring.

Based upon the undue burden upon the licensee if the Code requirements were imposed without a
corresponding increase in quality and safety, and that the proposed alternative provides a reasonable
alternative to assuring the operability of the pump, it is recommended that the licensee's alternative be
authorized in accordance with 10CFR 50.55a(a)(3)(ii).

24 Au ter (A 1 6
2.4.1 Relief Request Number: PR-06

Relief Request: The licensee has requested relief from OM Part 6, 9 5.2(b), which requires: "The
resistance of the system shall be varied until the flow rate equals the reference value. The pressure shall
then be determined and compared to its reference value. Alternatively, the flow rate can be varied until
the pressure equals the reference value and the flow rate shall be determined and compared to the
reference flow rate value.”

Proposed Alternate Testing: *Zion will use a flow tolerance of +10 gpm from the reference (set-value)
when testing the AFW pumps. The differential pressure will be compared to Table 3b limits to ensure
the measured value is within +10% of the pressure reference value.”

Licensee's Basis for Relief: The licensee states: *Flow instruments 1(2)FI-FW03, FW04, FW05 and FW25
are the flow instruments used to determine total Auxiliary Feedwater (AFW) flow. Total AFW pump
flow is the summation of the flow to each of the four steam generators.

The following facts apply:
1) The "normal” AFW pump (IST) test is performed with the unit at power on a monthly frequency.

2) The flow is varied by throttling one or more (of four) motor operated throttle valves. Since the
throttle valves are motor operated, incremental throttling requires "bumping" the motor operator. The
test is performed at a flow rate such that a small change in flow results in a relatively significant change
in discharge pressure. Therefore, 2 small change in one throttle valve's position changes the flow in a
similarly significant manner through all four valves.

3) Another requirement of "operability” of the AFW system is that each of the throttle valves must be
left in a throttled position which will deliver a minimum accident flow to each steam generator and a
maximum flow 1o prevent pump runout. This adds an additional throttle operation after compietion of
the IST required testing. '

Zion has assigned a tolerance on attainment of the reference flow (the set-value) due to the combination
of the above listed facts. This tolerance is assigned as +10 gpm from a reference value of 460 gpm. This
tolerance represents a deviation from the code requirement referenced above and exceeds +2% of the
reference value as discussed in the NRC Safety Evaluation dated June 14, 1993. The assigned tolerance
of +10 gpm represents +2.17% of he reference value.

13



Zion feels that attempted attainment of the reference value during the IST Program test to a closer
tolerance than +10 gpm, while it may be possible, is detrimental to safety related plant equipment.
Specifically:

1. Adjustment to any particular flow rate (combined flow rate of four separate instruments) requires
numerous "bumps" of the valve motor operators. These small incremental bumps of the valve operator
motor(s) are considered to each represent some amount of wear of the safety related valves and valve
operators. While the valves are throttle valves and therefore expected to be used to throttle flow, the
closer the tolerance on the flow value required for any particular application the more bumps are
required to attain that value. This makes a significant difference in the cumulative wear.

2. The tighter the flow tolerance required, the longer it is expected to take to achieve the desired result.
During the AFW pump test, the pumps are taking a suction on the condensate storage tank (CST) and
injecting into the steam generators. The CST is normally vented to the atmosphere resulting in
oxygenated water. The longer the AFW pumps run, the more oxygenated water is injected into the
operating steam generators. This results in an elevated steam generator dissolved oxygen level of a
transient nature.

The AFW pump operability test is required by Technical Specifications on a monthly frequency. This
operability test requires the pumps to be operated and inject waier into the steam generators. Zion feels
that IST Program testing of pump hydraulic performance at the same time is both logical and
conservative. Hydraulic performance using this set value tolerance is trendable and the trends
informative.

Other Alternatives:

IST test performed under Miniflow Recirculation Concitions: The AFW pumps could be tested in a
monthly (or guarterly) IST test by operating the pumps in the miniflow recirculation flowpath. The
miniflow recirculation flowpath contains no flow instrumentation. Testing in this flowpath does not
appear to fit the requirements of Generic Letter 89-04, position 9 in that a flow path exists during normal
operation 1o test the pump under conditions of substantial flow. Zion considers current testing practices

to be much more informative and conservative than miniflow testing.”

Fvaluation: OM Part 6 95.2(b), specifies that pumps are to be tested quarterly by varying the resistance
of the system until either the flow rate or the pressure equals a reference value, and the corresponding
pressure or flow rate measured and compared to reference values. The basis for the NRC's acceptance
of the +2% of the reference value is from Section XI, IWP-4150 which provides the requirements for
instrument fluctuation. IWP-4150 allows symmetrical damping devices or averaging techniques to reduce
instrument fluctuations to within 2% of the observed reading. The use of the £2% of the reference
value in this position is to allow the licensee to specify values in the implementing procedures. '

The licensce states that in order to establish the reference flow rate for the AFW pumps requires flow
throttling on one of the four MOVs. This bumping of the MOVs may result in iarge changes in the
discharge pressure, and represent a potential scurce of cumulative wear on these valves. In addition,
following these tests, the throttle valves must be left in a position to ensure the delivery of the minimum
accident flow. This adds an additional throttie operation following the monthly Technical Specification
tests. During the performance of this test, the AFW pumps are taking suction from the condensate

14



storage tank, which is vented to the atmosphere, resulting in oxygenated water being injected into the
steam generators, resulting in a higher dissolved oxygen level. The time required to perform this test is
dependant upon the flow tolerance, the tighter Code tolerance may result in longer test time duration.

Based upon these facts, the licensee has established a + 10 gpm tolerance on the flow, which exceeds the
+2% Code requirement by +.17%. This expanded tolerance range represents a flow difference of less
than 1 gpm which would not significantly impact the ability of the test to detect pump degradation and
operability. Compliance with the Code requirement would result in a hardship or unusual difficuity
without a compensating increase in the level of quality and safety. Therefore, it is recommended that
the alternative be authorized pursuant to 10 CFR 50.55a(a)(3)(ii). Table 3.1-1 Units 1 & 2 Pumps
Inservice Testing Plan Listing, incorrectly references PR-05, instead of PR-06 for pump number
1(2)FW004. The licensee should also modify the Basis for Relief to discuss instrument accuracy and
readability as requested by the NRC in Section 3.2.2 of the June 14, 1993 SER.

25 Safety Injection (SI) Pumps, 1
2.5.1 Relief Request Number: PR-07

Relief Request: The licensee has requested relief from OM Part 6, 1 5.2(b) which requires: "The
resistance of the system shall be varied until the flow rate equals the reference value. The pressure shall
then be determined and compared to its reference value. Alternatively, the flow rate can be varied until
the pressure equals the reference value and the flow rate shall then be determined and compared to the
reference flow rate value.”

Proposed Alternate Testing: “Zion will test the S1 pumps on recirculation mode quarterly and require the
flow to be within 27-32 gpm. The differential pressure will be compared to Table 3b limits to ensure the
measured value is within +10% of the pressure reference value.”

Licensee’s Basis for Relief The licensee states: "The following facts apply:

1) The "normal” safety injection pump ( IST) test is performed with the unit at power on a quarterly
frequency.

2) The flow is established by operating the pump in miniflow recirculation through an orifice. This
orifice is designed to pass 30 gpm.

3) Miniflow instrumentation exists and meets the requirements of Sections 4.6.1.1 and 4612
4) The recirculation line is the only flow path available to test the pumps quarterly.
5) The pump manufacturer has stated the minimum flow is 27 gpm.

In addition to the above listed facts, where these pumps are tested in a low flow condition, manual
throttling (downstream of the orifice) is not prudent. Throttled flow may not be sufficient to prevent
pump damage. Therefore, Zion has assigned a tolerance on attainment of the reference flow (the set-
value). This tolerance is set at a maximum of +3 gpm. This tolerance represents a deviation from the
Code requirement referenced above and exceeds +2% of the reference value as discussed in the NRC

Safety Evaluation dated June 14, 1993.
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A flow tolerance tighter than the range of +3 gpm is considered impractical due to historical data where
27-32 gpm was obtained. As an example, +2% of a reference value of 30 gpm is +0.6 gpm, which is
impractical to achieve. Repeat attempts to duplicate an exact reference value would not provide any
more meaningful data at these low flows, and in making these attempts could allow pump damage to
occur.  Strict compliance with Section 5.2(b) is impractical for the SI pumps and would result in a
hardship without a compensating increase in the level of quality and safety.”

Evaluation: OM Part 6 15.2(b), specifics that pumps are to be tested quarterly by varying the resistance
of the system until either the flow rate or the pressure equals a reference value, and the corresponding
pressure or flow rate determined and compared to reference values. The basis for the NRC's acceptance
of the +2% of the reference value is from Section XI, IWP-4150 which provides the requirements for
instrument fluctuation. IWP-4150 allows symmetrical damping devices or averaging techniques to reduce
instrument fluctuations to within 2% of the observed reading. The use of the +2% of the reference
value in this position is to allow the licensee to specify values in the implementing procedures.

The licensee proposes to test the Safety Injection (S1) charging pumps on miniflow recirculation
quarterly, through instrumented lines in accordance with 14.6.1.1 and 4.6.1.2. However, as stated by the
licensee, manual throttling is not prudent in the low flow condition, and may not provide the minimum
flow (27 gpm) to prevent pump damage. Due to this difficulty, the licensee is unable to set the flow in
accordance with the Code accuracy requirements. The licensee has requested relief from the Code
requirements to set the flow within 27-32 gpm.

The licensee proposes to establish a flow tolerance of +3 gpm for these pumps. The licensee states that
a flow tolerance of +2% in accordance with the Code (30 gpm +0.6 gpm) is impractical based upon
historical data. Repeated attempts to duplicate an exact reference value would not provide meaningful
data, and may result in pump damage. As stated in Draft NUREG-1482, Section 5.3, the Code did not
intend that the set reference value have an acceptable range. The +3 gpm flow range requested
represents a +10% tolerance, which is well in excess of the NRC allowable +2%. As stated in Section
§2 of Draft NUREG-1482, the use of pump curves is an acceptable alternative for pump testing in
specific instances when it is impractical to establish a fixed set of reference values. Using these pump
curves, the licensee would be able to evaluate the pump in as-found system conditions, and be able to
detect degradation.

As discussed in GL 89-04 Position 9, quarterly minimum flow pump testing provides an acceptable
alternative to quarterly full flow testing, when the minimum flow return lines are the only paths which
can be utilized. The licensee states that the flow instrumentation installed in these lines permits
monitoring in accordance with Code requirements. However, as stated in the response to Question 48
on this Position. the NRC believes that a mini-flow test can be detrimental to a pump, and is not a
desirable test configuration. These tests produce data of marginal value, and provide little confidence
in the continued operability of the pump. However, in addition to the miniflow test, Technical
Specifications require that these pumps be full flow tested during refueling. The combination of these
two tests will produce reasonable assurance as to the operability of these pumps.

Based upon the design of the system which makes flow throttling difficult, it is impractical to set the
pump flow to a reference value in accordance with the Code to perform the minimum flow quarterly
tests. Without additional information, such as the pump curve, the licensee's proposed acceptance range
for pump flow does not provide reasonable assurance that pump degradation will be detected, and
operability assured. However, as discussed, the use of pump curves provides an acceptable alternative
in instances where the flow may not be set to a prescribed reference value. The licensee should utilize
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pump curves for the testing of these pumps. These curves should be prepared in accordance with the
NRC Recommendation specified in Draft NUREG-1482, Section 5.2, and included in the IST Program.
Provisional approval is recommended in accordance with 10 CFR 50.55a(f)(6)(i), provided the licensee
uses flow curves during the minimum flow quarterly testing to demonstrate acceptable pump
performance. This test provides reasonable assurance of the pump's operational readiness.

2.6 Co nent Cooling Wate s, 0CC003, 4, 5, 6,7

2.6.1 Relief Request Number: PR-08

Relief Request: The licensee has requested relief from OM Part 6, 1 5.2(b), which requires: "The
resistance of the system shall be varied until the flow rate cquals the reference value. The pressure shall
then be determined and compared to its reference value. Alternatively, the flow rate can be varied until
the pressure equals the reference value and the flow rate shall be determined and compared to the

reference flow rate value."

Proposed Alternate Testing: *Zion will use a flow tolerance of + 100 gpm from the reference (set-value)
when testing the CC pumps. The differential pressure will be compared to Table 3b limits 1o ensure the

measured value is within +10% of the pressure reference value.”

Licensee's Basis for Relief: The licensee states: "There is no permanent flow instrumentation installed
which can be used for this pump test. Temporary (Ultrasonic) flow instruments are utilized. A
procedure designed to maximize the accuracy of the ultrasonic instrumentation is utilized whereby the
flow is totalized over a period of at least five minutes. Flow is then calculated based on the total flow
divided by the number of minutes over which the flow was totaled. This method of measurement was
required by the NRC at Byron Station when using Ultrasonic flow measuring equipment. The flow
readout is digital and changes with each update.

The following additional facts apply:
1) The "normal” CC pump (IST) test is performed with the unit at power on a quarterly frequency.

2) The flow is varied by throttling one or more manually operated throttie valves which are remote from
the location of reading the flow. The flow is adjusted based on instantaneous digital readout and then
a five minute minimum wait is required for the ultrasonic flow instrument prior to recording data.

3) A minimum of 2 CC pumps must be in operation at all times during normal power operation to
maintain the discharge pressure above the standby auto start setpoint. A change of the system resistance
changes the flow through both running pumps.

4) The RCS letdown heat exchanger operates automatically to regulate CC flow via a temperature
controller. Nominal CC flow through the letdown heat exchanger is 1000 gpm. While the flow is not
widely variable at normal steady state, there is a constant automatic flow manipulation. This is as steady

as the system permits.

Zion has assigned a tolerance on attainment of the reference flow (the set-value) due to the combination
of the above listed facts. This tolerance is assigned as + 100 gpm. The assigned tolerance of +100 gpm
represents +2.63% of the reference value. This tolerance represents a deviation from the code

-
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requirement referenced above and exceeds +2% of the reference value as discussed in the NRC Safety
Evaluation dated June .4, 1993.

While for each pump test an attempt is made to establish 3800 gpm, a flow tolerance tighter than 1100
gpm may not be consistently achievable. Data taken with this flow tolerance is trendable and the trends
are informative.”

Evaluation: OM Part 6 15.2(b), specifies that pumps are to be tested quarterly by varying the resistance
of the system until either the flow rate or the pressure equals a reference value, and the corresponding
pressure or flow rate determined and compared to reference values. The basis for the NRC's acceptance
of the +2% of the reference value is from Section XI, [WP-4150 which provides the requirements for
instrument fluctuation. TWP-4150 allows symmetrical damping devices or averaging techniques to reduce
instrument fluctuations to within 2% of the observed reading. The use of the +2% of the reference
value in this position is to allow the licensee to specify values in the implementing procedures.

A review of P&1D M-66, Component Cooling Water System, confirms that the only flow instrumentation
are the ultrasonic flowmeters (OFT CC03-07) installed on the discharge side of each pump. During this
test, flow (3800 gpm) is varied by throttling the manually operated MOVs which are remote from the
instantaneous digital readout. During normal plant operation, 2 CCW pumps are required to be
operational to maintain the discharge pressure above the standby autostart setpoint. Varying the system
resistance may change the flow through the operating pumps and the RCS letdown heat exchanger.

The licensee has established a +100 gpm tolerance on the flow, which exceeds the +2% (+76 gpm)
Code requirement by +.63%. This expanded tolerance range represents a flow difference of +24 gpm
which should not significantly impact the ability of the test to detect pump degradation and operability.
Compliance with the Code requirement would result in a hardship based upon the remote location of
the throttling valves, the automatic control of the letdown heat exchanger flow, and the delay in flow
measurements with the ultrasonic flowmeters, without a compensating increase in the level of quality and
safety. Therefore, it is recommended that the alternative be authorized pursuant to 10 CFR
50.55a(a)(3)(ii). The licensee should also modify the Basis to discuss instrument accuracy and readability
as requested by the NRC in Section 3.2.2 of the June 14, 1993 SER.

27 Chemical and Volume Control Charging Pumps, 1(2)V 006
2.7.1  Relief Request Number: PR-09

Relief Request: The licensee has requested relief from OM Part 6, 9 5.2(b), which requires "The
resistance of the system shall be varied until the flow rate equals the reference value. The pressure shall
then be determined and compared to its reference value. Alternatively, the flow rate can be varied until
the pressure equals the reference value and the flow rate shall be determined and compared 1o the
reference flow rate value.”

Proposed Alternate Testing: “Zion will use a flow tolerance of +5 gpm from the reference (set-valuc)

when testing the centrifugal charging pumps. The differential pressure will be compared to Table 3b
limits to ensure the measured value is within +10% of the pressure reference value.”
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Licensee's Basis for Relief: The licensee states: The following facts apply:
1) The "normal” charging pump (IST) test is performed with the unit at power on a quarterly frequency.

2) The flow is varied by taking manual control of the normal makeup in order to maintain a constant
value. This flow control valve is normally in automatic to maintain constant pressurizer level.

3) The IST test takes 15 to 30 minutes to perform for each pump.

4) The reference value of 90 gpm was chosen due to the fact that normal flow to maintain pressurizer
level constant is approximately 90 gpm. Thus, this value is the most readily duplicated value for the
normal at power test.

5) 1t is important while operating at power to maintain a relatively constant pressurizer level since
pressurizer level changes are primary initial indicators of some accidents and malfunctions.

Zion has assigned a tolerance on attainment of the reference flow (the set-value) due to the combination
of the above listed facts. This tolerance is assigned as +5 gpm from a reference value of %0 gpm. This
tolerance represents a deviation from the Code requirement referenced above and exceeds +2% of the
reference value as discussed in the NR(C Safety Evaluation dated June 14, 1993. The assigned tolerance
of +5 gpm represents +5.56% of the flow reference value.

The instrument used to measure flow for this test is 1(2)FI-121 with smallest increments on the control
room indicator being § gpm. A flow tolerance tighter than % 5 gpm may not allow for the manually
adjusted flow to be set such as to maintain steady pressurizer level conditions during the test. Data taken
with this flow tolerance is trendable and the trends appear to be informative. From a review of the trend
graphs for all four pumps, it is not apparent that a tighter flow tolerance would enhance the trend graphs
or provide any additional information, especially in light of the fact that the pump curve is essentially
horizontal between 85 and 95 gpm.”

Evaluation: OM Part 6 95.2(b), specifies that pumps are to be tested quarterly by varying the resistance
of the system until either the flow rate or the pressure equals a reference value, and the corresponding
pressute or flow rate determined and compared to reference values. The Code does not allow for
variance from a fixed reference value. The basis for the NRC's acceptance of the +2% of the reference
value is from Section XI, IWP-4150 which provides the requirements for instrument fluctuation. IWP-
4150 allows symmetrical damping devices or averaging techniques to reduce instrument fluctuations to
within 2% of the observed reading. The use of the +2% of the reference value in this position is to
allow the licensee to specify values in the implementing procedures.

As discussed, the reference flow of 90 gpm (approximate flow required to maintain pressurizer level
constant) is set by manually controlling the flow control valve, which is normally in the automatic mode
to maintain constant pressurizer level. A flow tolerance greater than +5 gpm may not be achievable due
to the readability of the flow instrument and may not permit the flow to be manually set to maintain
steady pressurizer level during the test. The licensee stated that data w..h this tolerance is trendable, and
that a tighter tolerance would not provide additional information, especially for this flow, since the pump
curve is "essentially horizontal between 85 and 95 gpm.”

From the information provided in the Basis, a primary factor in setting the expanded range was the
increments on the flow instrument. The licensee does not state whether this is an analog or digital

19



instrument. As discussed in the Basis of Section 5.3 of Draft NU REG-1482, the precision of an analog
gauge is determined by the increments on the scale. Readings would be acceptable to a degree of
precision no greater than one-half the smallest increment. In this instanc>, that would correspond to
+2.5 gpm (+2.7%). Nevertheless, since the pump curve is essentially horizontal in this flow region, the
effect on the differential pressure would be minimal, and should not impact the ability of the test to
detect pump degradation.

The licensee has established a +5 gpm tolerance on the flow, which exceeds the +2% Code requirement
by +3.56%. This expanded tolerance range represents a flow difference of +2.7 gpm which should not
significantly impact the ability of the test to detect pump degradation and operability, since the shape of
the pump curve in this region is essentially horizontal. Compliance with the Code requirement would
result in an unusual difficulty based upon the need to maintain 2 steady pressurizer level, without a
compensating increase in the level of quality and safety. It is recommended that the alternate be
authorized pursuant to 10 CFR 50.55a(a)(3)(ii). The licensee should modify the Basis to discuss
instrument accuracy as requested by the NRC in Section 3.2.2 of the June 14, 1993 SER, and incorporate
the instrument accuracy guidance provided in Draft NU REG-1482. The licensee should ensure that the
minimum flow line is isolated using manual valves VC 8479A and B (per VvC-05, MOV-VC-8110 and

8111 cannot be isolated) during the performance of the flow test to ensure that the flow measured by

1FE-121 is the total pump output. If isolating the individual minimum flow lines is not practical, the
licensee should revise this relief request accordingly.

30 VALVE IST PROGRAM RELIEF REQUESTS

In accordance with §50.55a, Commonwealth Edison Company has submitted 9 relief requests for valves
at the Zioa Station, Unit 1 and 2 which are subject to inservice testing under the requirements of ASME
Section XI. One valve relief request (VR-04) was authorized by Generic Letter 89-04, and is not
included in this Section. The relief requests not authorized by Generic Letter 89-04 have been reviewed
to verify their technical hasis and determine their acceptability. These eight relief requests, along with
the technical evaluation by BNL, are summarized below.

a1 Safe

3.1.1  Relief Request Number: VR1, SI Accumulator Tank Discharge Check Valves, 1(2)SI8948A, B,
C, D and 1(2)S18956A, B, C, D

Relief Request: The licensee has requested relief from OM Part 10, 1 43.2, which requires quarterly
exercising of check valves.

Proposed Alternate Testing: "Zion Station will perform a reduced pressure flow test of the accumulator
discharge check valves at a frequency of one accumulator per refueling outage. In the event that one of
the tested accumulator check valves fails, a different accumulator’s check valves will be tested. In the
event that this additional test fails, the sample will be expanded to include all accumulators on the
affected unit. As a further means of detecting degradation of these check valves, acoustic monitoring
will be attempted in conjunction with this test. Zion Station considers this alternative to be sufficient
to detect degradation in a timely manner yet will not unduly burden the station or needlessly challenge
the accumulators more frequently than discussed.”
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Licensee's Basis for Relief- The licensee states: "The accumulator check valves cannot be exercised during
unit operation due to the pressure differential between the accumulators (600 psig) and the Reactor
Coolant System (2235 psig). Full stroke exercising of these valves can be accomplished by dumping one
accumulator under nitrogen pressure into a partially drained refueling water cavity during refueling with
the reactor vessel head off. Therefore, partial stroking is not possible during normal operation or in a
cold shutdown condition.

Zion Station is proposing to test one set of two accumulator valves per refueling outage using this
method since this test involves considerable time and expense. The initial conditions of the test are
extensive. Temporary instrumentation must be installed and accumulator tank samples are obtained to
verify fluorine, chlorine, sodium and boron concentrations are within applicable limits. If water chemistry
is not within the specifications, then the accumulator must be drained, filled, and resampled until
satisfactory results are obtained.

Due to the required plant condition to perform the testing (reactor head off, lower reactor internals
installed and a specific reactor cavity level), this must be performed on critical path time. Thus,
additional accumulator testing would directly affect the total outage length. By discharging additional

accumulators, it is likely that the maximum refueling cavity water level permitted for confinued ECCS

full flow testing would be reached. This would require an evolution to drain the refueling cavity which
would again increase the outage critical path time.

This test also has the unavoidable potential to introduce a crud burst into the Reactor Coolant System.
Testing more than one accumulator per outage will increase the potential crud burst. Crud in the RCS
can result in higher dose rates and, instrumentation and fuel fouling.

Zion believes that the costs of testing all accumulators every outage in terms of set up time, critical path
time, the potential for crud bursts and the increased challenge to the accumulators and associated
components more than outweigh the actual benefits,

It should be noted that Zion Station has evaluated the Westinghouse Corporation notification of
potential for thermal transients in the accumulator as a result of this testing methodology. Zion has
determined that the testing methodology employed - reduced accumulator pressure and immediate
termination of the flow upon obtaining data - has reduced the transient to an acceptably low level. By
testing each accumulator once per four refueling outages, the integrity of the accumulators is not
expected to be challenged. This analysis is documented in Zion Station’s response to this notification.”

Evaluation: Accumulator tank discharge check valves,1(2)SI8948A through D and 1(2)SI8956A through
D, are required to open for safety injection into the reactor coolant system (RCS), when the RCS
pressure decreases to 600 psig.

The licensee has proposed performing a “reduced pressure flow test” as a means of full-stroke exercising
the valves. "As a further means of detecting degradation of these check valves, acoustic monitoring will
be attempted in conjunction with this test.” It is not evident how a reduced pressure flow test alone will
verify that the valves are full-stroke exercised. The licensee should clarify whether this test is conducted
at the maximum required accident flowrate as discussed in Generic Letter 89-04, Position 1. 1f a reduced
flow rate will be used, a positive means of verifying the valves open to the full-stroke position is required.
Draft NUREG-1482, Section 4.1.2 further discusses the use of nonintrusive techniques as a means of
verifying valve position and allows sample testing. The licensee should revise the relief request to clarify
“the testing method, as it does not appear to comply with Generic Letter 89-04, Position 1.
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With regards to the test frequency, it is impractical to partial-stroke or full-stroke exercise these valves
open quarterly because the maximum operating pressure in the accumulators .s less than the normal
operating pressure in the RCS. However, the licensee has not provided justification for not performing
a full-stroke open or at least a partial-stroke open test at cold shutdowns. Cold Shutdown Justification
VC-18 discusses the impracticality of exercising the vaives closed quarterly.

Furthermore, the licensee provides an explanation of the burden of testing all four accumulator check
valves each refueling outage and refers to a notification by Westinghouse Electric Corporation (WEC),
which identified a concern in utilizing a test method resulting in rapid blowdown of the safety injection
accumulators, as justification for testing only one of the four accumulators check valves at each refueling
outage. The expansion of the nitrogen gas in the accumulators generates a temperature transient which
was not analyzed in the original design of the accumulators, and multiple transients of this nature could
generate through-wall cracks in the tank as a result of thermal fatigue. WEC recommended that other
means of verifying check valve operability at refueling outages, such as valve disassembly, could be
acceptable alternatives in determining that a valve’s disk will full-stroke open. Other means could include
maintaining a constant nitrogen pressure in the accumulator for the time required to reach low level and
terminating the test immediately thereafter.

Although testing with flow is generally the preferred method of testing check valves, sample disassembly '
and inspection in accordance with Generic Letter 89-04, Position 2 provides an acceptable means of
verifying the full-stroke exercise ot check valves. Other Westinghouse units have recently proposed a
sample disassembly and inspection program in accordance with Generic Letter 89-04, Position 2 (Pt.
Beach, Callaway, McGuire) or a reduced accumulator pressure blowdown test in conjunction with a
nonintrusive techniques at refueling outages (Beaver Valley, Summer). [t does not appear that the
Surden at Zion to comply with Position 1 or 2 of Generic Letter 89-04 is any more excessive than at
these other PWRs. Therefore, it is recommended that relief as requested not be authorized. The
licensee should full-stroke exercise the valves in accordance with Generic Letter 89-04 Positions 1 or 2.
If full or partial flow exercising during cold shutdowns is impractical, the licensee should clarify this relief
request. Generic Letter 89-04 Position 2, and Draft NUREG-1482 Section 4.1.2 allows a sampling
technique to be used. However, if the sample valve fails, then all valves in the sample group must be
tested. The licensees proposed sampling plan does not agree with this. The licensee should consider the
safety significance and historical reliability of these valves when proposing alternate testing,

3.1.2  Relief Request Number: VR03, RHR Cold Leg Injection PIVs, 1(2)SI900IA, B, C, D and
1(2)S19002A, B, C, D

Relief Request: The licensee has requested relief from OM Part 10, 14.3.2, which requires quarterly full-
flow exercising of check valves.

Licensee's Basis for Relief and Proposed Alternate Testing: The licensee states: *Relief is requested to
measure flow to check valves SI9001 A thru D and S19002 A thru D by an indirect method to verify
maximum accident flow. During pre-operational testing, differential pressure gages were temporarily
installed between check valves SI9001 and S19002 in order to calculate the flow through each of the four
Safety Injection cold leg lines. This testing demonstrated that flow was approximately equal through each
line. Due to radiation concerns and the difficulty to install the temporary differential pressure gages
because of physical parameters, Zion Station will assume that flow through each of the four SI cold leg
lines is still balanced. This assumption is based on the fact that if one of the check valves should become

v i
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impaired, flow through this line would become obstructed and flow would become imbalanced through
the four lines. This imbalance of flow would be indicated on the flow instrumentation located between
the common RHR discharge header and check valves SI8957A, B.

Zion Station is proposing that maximum accident flow will be verified for check valves SI9001 A thru D
and SI9002 A thru D if the ratio of flow through this flow instrumentation is approximately equal to one.
Specific acceptance criteria will be included with the test procedure. If the ratio of flow does not meet
this acceptance criteria then differential pressure gages will be temporarily installed between check valves
$19001 and SI9002 to determine which line is causing the imbalance of flow and the necessary corrective
action will be taken.

These valves will be exercised for required accident flow during a refueling outage when the RCS
pressure will then be low enough to allow adequate flow through the check valves. In addition, partial
stroke exercising will be performed during CSD.

This alternative will provide adequate assurance of the required level of safety and that operational
readiness is maintained.”

Evaluation: These check valves are pressure isolation vaives on the RHR cold leg injection linés. They'
provide protection of the lower pressure RHR injection piping from the higher pressure Reactor Coolant
System during normal operation. There are no individual flow elements that could be used to verify the
flow of the maximum required accident flow rate through these valves. The licensee has asserted that
full flow will pass through the four check valves by verifying that the total flow has not changed.
Differential pressure will not be measured.

in Appendix A of Draft NUREG-1482, regarding NRC Position 1 on full flow testing of check valves,
there is a discussion under Question Group 2 as to why knowledge of total flow through multiple parallel
lines is unacceptable when the total flow through each path was known when it was established.

The NRC response is that the objective of inservice testing is to evaluate and investigate the possibility
of degradation of components and to take corrective action before components fail. Verification of total
header flow rate might not identify a problem, developing or occurring, with an individual check valve
in one of the parallel flow paths.

With respect to balancing of flow, the Technical Specification requirement is based on the flow from one
loop being lost through a break. Consequently, that flow path is restricted or throttled to minimize
significant diversion of flow. The Technical Specification requirement was not intended to verify
individual check valve operability.

The Beaver Valley Power Station (Docket No. 50-334) submitted a similar request. The NRC, in a safety
evaluation dated January 24, 1992, provided a detailed evaluation of this testing method and concluded
that it will not demonstrate positively full-stroking of the individual check valves. The NRC
recommended either that permanent or temporary flow instruments be used on each of the branch lines,
ot the valves be disassembled and inspected, or that nonintrusive diagnostic methods be employed.

In Generic Letter 89-04, Position 1, (see also Draft NUREG-1482, page A-2), the NRC recognizes that
it may be impractical to perform full flow testing of some check valves and that it may be possible to
qualify other techniques to confirm that the valve is exercised to the position required to perform its
safety function. In addition to complying with the six criteria identified in Position 1, the licensee should
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consider Section 4 of Draft NUREG-1482, specifically 14.1.2, which states that the NRC has determined
that the use of nonintrusive techniques is acceptable to verify the fuil stroke of a check valve, although
the flow rate must be sufficient to full-stroke the valve. These techniques are considered "other positive
means” in accordance with 1 4.3.2.4(a) of OM Part 10, and relief is not required except as would be
necessary for the testing frequency. Such nonintrusive techniques may be used in a sampling plan as
described in 1 4.1.2 of Draft NUREG-1482.

Therefore, the licensee's proposed alternative should not be authorized. Testing during operation or cold
shutdowns is impractical. However, the licensee should develop an alternate testing method that could
be used for the next and subsequent refueling outages and revise the IST program accordingly.

313  Relief Request Number: VR-06, Containment Recirculation Sump Isolation Valves, 1(2)MOV-
SI8811A, B

Relief Requegt: The licensee has requested relief from the requirements of OM Part 10, 1 4.1, which
requires local verification of valve position indication every two years.

Proposed Alternate Tesung: “Zion Station requests relief to perform remote position indication
verification of 1(2)MOV-SI8811A and B on an alternating basis. That is, one valve is inspected each
refueling outage to coincide with the required E.Q. inspection. Since Zion is on an 18 month refueling
schedule, each valve would be tested once every 3 years rather than once every 2 years. This alternative
would provide adequate assurance that operational readiness is maintained.”

Licensee's Basis for Relief: The licensee states: "The containment recirculation sump isolation valves are
each contained in a metal closure which can withstand post LOCA containment pressure. There are no
indicators outside the container which can be used to determine the actual physical position (open/closed)
of the valves. It is necessary to remove the exterior closure cach time remote position verification is
required.

Removal of the metal closure is time and labor intensive. The removal of both enclosures each refueling
outage is a burden to the Station due to the time required to remove the containers (scaffolding and
rigging), stroke and verify indicators, and reinstall the containers.”

Evaluation: Containment recirculation sump isolation valves are opened manually to provide suction to
the residual heat removal (RHR) pumps during cold leg recirculation. The valves are closed when taking
RHR pump suction from the hot leg. 0
Per the Valve Program Tables, these valves are exercised open and closed and stroke time tested
quarterly. OM Part 10 ¥ 4.1 requires that valves with remote position indication be observed locally at
least once every 2 years to verify that valve operation is accurately indicated. Where practicable, this
local observation should be supplemented by other indications such as use of flow meters or other
suitable instrumentation to verify obturator position. These observations need not be concurrent. Where
local observation is not possible, other indications shall be used for verification of valve operation.

The licensee’s request that these valves be verified for local position indication at 3 year intervals when
the enclosures are removed to verify the environmental qualification of the valve operators would not
result in a significant decrease in the level of safety versus the hardship of time-consuming dismantling
of the valve enclosures and the consequent increased risk of failure to restore the enclosures to their
design basis integrity. Therefore, based on the hardship without a compensating increase in quality and



safety, it is recommended that the proposed alternative testing be authorized in accordance with 10 CFR
50.55a(a)(3)(ii).

However, the licensee should evaluate the practicality of supplementing the tiiennial local position
indication verification with observation of system characteristics such as leak testing as prescribed by the
Code.

3.1.4  Relief Request Number: VR07, High Head Safety Injection Header RCS Isolation
Valves,1(2)SI8900A, B, C,D and 1(2)S19032

Relief Request: The licensee has requested relief from the requirements of OM Part 10, 143.2.4 (a),
which requires quarterly verification of check valve closure capability.

Proposed Alternate Testing: *Zion Station has recently completed modifications on both Units 1 and 2
to prevent any leakage into the area behind these check valves either from the check valves themselves
or through the upstream motor-operated valves from the Charging system, from causing thermally-
induced piping stress. These modifications were installed in response to Generic Letter 88-08.

The modifications installed an annunciator at the Main Control Board (MCB) which alarms when the
pressure in the piping behind these check valves reaches 2000 psig. This annunciator alerts the operator
to depressurize the header. Since RCS pressure during operation is 2235 psig any leakage through the
subject check valves would cause annunciation at the MCB. This annunciator provides continuous
monitoring capability of the integrity of the series combination of check valves 1(2)SI8900A-D and
1(2)S19032 and will enable timely identification of leakage through these valves.

Zion Station believes that this annunciator provides sufficient monitoring capability to ensure that the
integrity of these check valves is maintained.”

Licensee's Basis for Relief The licensee states: "Valves 1( 2)SI8900A-D are arranged in parallel and are
the isolation check valves closest 1o the reactor on each of the Charging to Cold Legs branch lines. Valve
1(2)819032 is located on the common portion of this header upstream of valves 1(2)SI8900A-D and acts
in series with each of these check valves. The Code requires that each of these valves be tested for
backleakage. While such a test could be devised in which the backleakage through these valves could
be routed through the Safety Injection system test header and measured, Zion considers such testing to
be excessively burdensome.

The aforementioned test method is similar to that employed with the RCS Pressure Isolation Check
Valves (PIV) as defined by Zion's Technical Specifications. This testing is necessarily performed on
startup in Mode 3 at normal RCS operating temperature and pressure. This piaces the testing directly
on critical path for reactor startup. Based on Zion Station's experience with PIV testing, it is estimated
that at least 12 hours of critical path outage time would be required to accomplish this testing. In
addition, the charging system piping is designed to the same pressure rating as the RCS piping so that
any backleakage that may be present through these check valves wou'1 not serve to overpressurize the
upstream piping. Also, due to the high operating pressure of the Charging system, any backleakage
through these check valves would not be able to enter the Charging system.”

FEvaluation: These check valves are located on the High Head Safety Injection Header (Charging pumps
to RCS Cold Legs). 1(2)SI8900A-D serve as one of two in-series boundary isolation valves between
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ASME Class 1 and Class 2 piping. 1(2)SI9032 is a secondary passive isolation between the RCS and
Charging systems.

The Code requires individual verification of valve closure. OM Part 10 94.3.2.3 states that check valves
which operate in the course of plant operation at a frequency which would satisfy the exercising
requirements of 1 4.3 need not be additionally exercised provided that the observations otherwise
required for testing are made and analyzed during such operation and are recorded in the plant records
at intervals no greater than specified in ¥ 43.2.1.

The only practical means of verifying valve closure is by leak testing. The licensee has instailed
annunciators in the control room to continuously monitor the valves in series by monitoring the pressure
in the piping behind these check valves.

The NRC has provided guidance, in Draft NUREG-1482, Section 4.1.1, for preparing relief requests
when licensees have two check valves in series with no provisions for verifying that each can close. As
discussed in the NUREG, the licensee must provide information that the safety analysis does not require
both of these Class 1 valves to function, i.e., one valve could be removed without creating an unreviewed
safety question or creating a conflict with regulatory or license requirements. «*

The licensee is implying that the main purpose for the modifications described is to ensure that the
piping in which the subject check valves are contained is properly protected from any thermal expansion
caused by backleakage of these check valves by alerting the operator to depressurize the piping header
when the pressure reaches 2000 psig. However, it is not clearly stated whether one of these check valves
could be removed without creating an unreviewed safety question or a conflict with regulatory or license
requirements.

Therefore, provided the licensee verifies that only one of the two Class 1 valves is required, and the
provisions of 14.3.2.3 are met, relief can be recommended pursuant to 10CFRS50.55a(f)(6)(i). However,
if the series valves are required by the plant safety analysis assumptions, verification of the capability of
each of the valves is required and relief cannot be granted. As stated in Draft NUREG-1482, Section
4.1.1, the licensee may demonstrate the capability of both valves to close by disassembly and inspection,
or other positive means (e.g., radiography). The licensee should revise the relief request accordingly.

32 Chemical and Volume Control System
321 Relief Reques: Number: VR-02, Charging Pumps Minimum Flow Valves, 1(2)VC8542A and B

Rebef Request: The licensee has requested relief from OM Part 10, 94.3.2, which requires full-flow
exercising of check valves.

Proposed Alternate Testing: *Zion Station vtilizes an indirect method of testing check valves VC8542A-B
since these lines are not instrumented with flow or differential pressure indicators. Total charging pump
flow is calculated using measured pump differential pressure and the manufacturer’s pump curve. Total
pump flow includes flow through the pump discharge header and the mini-flow line. The flowrate
through the mini-flow line is equal to the calculated flow from the pump curve minus the measured flow
in the discharge header.”



Licensee's Basis for Relief: The licensee states: “A review of pump performance data shows that, on
average, all the charging pumps perform within + 2% of the manufacturer’s pump curve. At the time
this check valve test is performed, a correction factor is determined accounting for the actual difference
in performance of the pump from the pump curve. Since the flow required through the mini-flow line
is small (50 gpm), only a small portiou of the pump curve is utilized for this test. Therefore, the
correction factor is accurate over this small range of the pump curve and accurate testing results are
obtained.

Due to an insufficient length of straight piping in the mini-flow line and resultant flow instabilities,
routine use of temporary ultrasonic flow instrumentation does not yield consistent results. However,
Zion did attempt a best effort validation of this testing method with temporary ultrasonic flow meters.

The alternative method will provide adequate assurance that operational readiness is maintained.”

Evaluation: In Pump relief request PR-09, the licensee states that the centrifugal charging pump
reference flowrate is %0 gpm and that “the pump curve is essentially horizontal between 85 and 95 gpm.”
It appears, therefore, that the flowrate through the minimum flow check valve cannot be determined
using the pump curve with much accuracy. The licensee has not provided any information in the relief
request concerning ‘the portion of the pump curve being used or provided an example. Without this
“tional information, the alternative does not appear to provide an adequate quantitative measure to
that the required flowrate is passed through the valve. The licensee may use this relief request
- vide additional justification of the acceptability of the proposed indirect method to ensure the
flowrate through these valves quarterly.

As discussed in Generic Letter 89-04, Position 1, full-stroke exercising of check valves requires that the
maximum required accident flowrate be passed through the valve. The licensee has stated that using
temporary flow instruments on the mini-flow line did not provide acceptable results. The licensee should
consider measuring the flowrate upstream of the pumps using temporary instruments and then subtracting
+he flowrate measured downstream using flow element 1FE121 to determine the mini-flow line flowrate.

cases where the maximum required accident flowrate cannot be passed or where flow instrumentation
_ not instalied or cannot be determined, the use of nonintrusive methods to determine valve obturator
full-stroke is acceptable. Nonintrusive methods, such as acoustic monitoring and ultrasonics, can provide
a "positive means” of verifying the valve obturator travels to the required safety position and therefore
meets the Code requirements, i.e., OM Part 10, 14.3.2.4(a).

Immediate compliance with the Code requirements is impractical given the current system design.
Compliance would require a plant shutdown to allow the licensee to evaluate and obtain temporary flow
instruments upstream of the pumps or nonintrusive methods. An interim period of time is necessary for
the licensee revise the relief request or evaluate the options, procure instrumentation and revise the
procedures to comply with the Code. In the interim the licensee should evaluate the use of temporary
flow instruments, or the use of non-intrusion methods. The licensee's current method of determining
flowrate should provide a reasonable assurance of the check valve's operational readiness during the
interim.

Therefore, it is recommended that interim relief be granted in accordance with 10CFRS50.55a(f)(6)(i) for
one year or until the next refueling outage, whichever comes later.



1.2.2 Refueling Outage Justification: VRO, RCP Seal Injection Check Valves, 1(2)VCB367A, B, C,
1(2)VC836D, and 1(2)VC8375A, B, C, D

Relief Request: The licensee has requested relief from OM Part which requires

verification of individual check valve closure capability quarterly

Proposed Alternate Testing: *Zion Station will back leakage test these valves in series. Leakage identified
will be attributable to both valves. This testing will ensure the integrity of the ASME Class 1 to Class
2 transition.”

Licensee's Basis for Relief: The licensee states: "These valves are physically located in series with no test
connection located between them. To test each valve individually would require a modification 1o install
a test connection between them. A modification to install a test connection on all eight seal injection
lines would be an excessive cost burden to the Station. These valves can be tested in series with the

current piping configuration

To perform the check valve closure test, the flow io the Reactor Coolant Pump seals needs to be isolated
Since seal injection is required during normal operation to prevent potentially damaging the seals, it is
not practical to isolate seal injection during normal operations Therefore, this test is impractical to

perform during normal operations

The methodology used in testing these valves would require the RCPs and Charging Seal Injection to be
secured. A blank flange would be instailed on the inlet to the seals to provide a test boundary as well
as to prevent any test water leakage into the seals. Test equipment would need to be installed on the
system to perform the leakage test. To set up and perform this test as required by the Code would be
burdensome to perform at cold shutdown due to the costs involved in remaining shutdown even if the
RCPs were secured

Therefore, taking the above mentioned items into account, these check valves will t» tested at reactor

refueiing

Evaluation: The subject valves are normally open, simple Class 1 check valves, located inside the missile
barrier, inside containment. The only practical method for testing these valves is by leak testing since
they do not have position indication or pressure instrumentation. It is impractical to leak test these
valves during operation as they must remain open to supply seal injection to the reactor coolant pumps
Interrupting seal flow could damage the pump seals. Testing during cold shutdowns is also impractical
due to the test setup and performance limitations. The licensees justification for testing the valves during
refueling outages in accordance with OM Part 10 94.3.2.2(e) is acceptable

The Code requires individual verification of valve closure. The only practical means of verifying valve
closure is by leak testing. However, due to the lack of test connections between the valves, the licensee
has proposed to test the valves in series. The NRC has provided guidance, in Draft NUREG-1482,
Section 4.1.1, for preparing relief requests wher licensees have two check valves in series with no
provisions for verifying that each can close. As discussed in this NUREG, the licensee must ensure that
the safety analysis does not require both of these Class 1 valves to function, i.e., one valve could be
removed without creating an unreviewed safety question or creating a conflict with regulatory or license
requirements. The licensee's basis does not discuss the function of the valves. Provided the licenses
verifies that only one of the two Class 1 valves is required, relief can be recommended pursuant !

"

CFRS0.55a(f)(6)(i). 1f however, the series valves are required by the plant safety analysis assumptions




verification of the capability of each of the valves is required and relief cannot be granted. Generic
Letter 89-04, Position 2 provides an acceptable alternative for demonstrating the capability of both valves
to close by disassembly and inspection. The licensee should revise the relief request accordingly.

i3 a fe

331 Relief Request Number: VR-0S, Steam Supply to AFW Pump Turbine Check Valves,
1(2)MS0006, 7

Relief Request: The licensee has requested relief from OM Part 10, ¥ 4.3.2, which requires quarterly
verification of individual check valve closure vapability.

Proposed Alternate Testing: *"The Station is currently pursuing acoustic monitoring as a potential method
of determining valve closure. This testing could only be done during a refueling outage. However, until
sufficient baseline data can be obtained there will not be enough conclusive evidence to determine valve
degradation, if any, in a timely manner.

The valves are tested quarterly for full flow. The valves have had an excellent Inservice Testing record.
This test is sufficient to detect valve degradation for the required open stroke. However, valve closure
can not be verified quantitatively.

The Station believes that the current testing and development of acoustics for these valves would provide
reasonable assurance to maintain valve operational readiness.”

Licensee’s Basis for Relief: The licensee states: "Zion has investigated methods of testing these valves
for closure as required by the Code. The Flant piping configuration does not provide a positive way to
verify valve closure. Compliance with the Code exercising requirements could only be achieved after a
significant redesign of the system. Any modification would require cooling to vent Main Steam. The
modification would also require engineering to prevent flooding. These modifications would be
burdensome due to the costs involved.

As an example, in the same lines, motor operated valves are provided as isolation in the event of a steam
line break. A test could be developed during normal operation where the motor operated valve could
be used to isolate the check valve while supplying steam flow to the upstream side of the disk which
would cause .he valve to close. However, there are no vent, drain, or test lines to depressurize the pipe
between the isolation vaive and check vaive. Hence, the check valve may not close fully. I the test could
be performed, permanent or temporary instrumentation would be needed to detect Steam flow or
pressure and the piping design at Zion does not facilitate the use of this methodology.

These check valves are a Crane/Chapman 623A W.E. tilting disc type. The valve body is split with'the
disc on one half and the seat on the other half of the valve., Valve disassembly and inspection is not an
option for these valves because there are inherent risks involved with this sort of disassembly. In order
to get a good seating match of valve disc and seat, the valve must be assembled while removed from the
pipe to visvally accept its seating ability. These 6 inch valves would require their welds cut out, and the
valve itself removed for disassembly/reassembly and then welded back in place. The cost and critical path
time during an outaye would be extensive and 2 burden for the Station.”
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Evaluation: Check Valves, 1(2)MS0006 and 7 are six inch, normally closed valves located in the steam
supply to the turbine driven AFW pump turbine. These check valves open to allow main steam to the
AFW Pump Turbine. Additionally, these valves perform a safety function in the closed position to
prevent diversion of steam flow from the AFW pump turbine in the event of a failure of one of the steam
lines.

As required by OM Part 10, 94.3.2.2 and 4.3.2 4, check valves which serve a safety function in the closed
position are to be tested in a manner which demonstrates that the valve disc travels promptly to the seat
upon flow reversal or cessation, quarterly. Confirmation that the disc is seated shall be a direct indicator
such as a position indicating device, or by other indicators such as changes in system pressure, flowrate,
level, temperature, seat leakage testing, or other positive means, such as nonintrusive techniques or
disassembly and inspection.

These valves are simple check valves and do not have position indication or system instrumentation that
would allow verification that the valve was closed during operation. The design of the valve (as shown
on the Chapman Division Draw ng No. C-53485, supplied by the licensee) makes disassembly and
inspection impractical. However, it appears, based upon a review of P&ID M-20, that a leak test (i.e,
a pressure decay test) may be per‘ormed utilizing drain valves or temporary connections downstream of.
the check valves. It would be i=apractical to perform this test during operation, due to the personnel
safety hazard, or during cold shutdowns, due to the extensive test setup and performance limitations,
which could extend the outage. However, the licensee should consider this method of testing during
refueling outages.

It is recommended that the licensee pursue the use of nonintrusive testing techniques, including
techniques besides acoustic monitoring, and leak testing and implement them if they are demonstrated
to be effective.

Based on the impracticality of verifying the closure capability during operation or cold shutdowns, it is
recommended that interim relief be granted in accordance with 10CFR50.55a(f)(6)(i), for one year, or
until the next refueling outage, whichever is later. In the interim, the licensee should investigate and
implement leak testing or other positive means for verifying valve closure. Full-flow testing the valves
quarterly should provide adequate assurance of the vaives' operational readiness in the interim. If the
licensee determines that acoustics, or another method verifies closure, relief may no longer be required.

34 Containment Spray System
34.1 Relielf Request Number: VR-09, CS Pumps' Cooling Water Solenoid Valves, 1(2)SOV-SW0153

Relief Request: The licensee has requested relief from the requirements of OM Part 10, 94.2.1.2, which
requires quarterly measurement of valve stroke times.

Proposed Alternate Testing: *Zion Station tests the 1(2) C Diesel Driven CS Pumps on a quarterly
frequency. During this test, the flow rate of cooling water through 1(2)SOV-SW0153 is recorded and
verified to be within a certain range. The verification of flow through the valve during operation of the
diesel-driven CS pump is considered sufficient to ensure that the valve is capable of opening on demand
to meet its safety function.”
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Licensee's Basis for Relief: The licensee states: "1(2)SOV-SWO0153 is a solenoid-operated valve which is
required to open upon starting of the 1(2) C Diesel-Driven Containment Spray (CS) pump to provide
cooling to the engine and to the CS room coolers. The valve opens automatically on starting of the
pump. This valve is an integral component of the CS Diesel-Driven pump skid and, as such, does not
have control circuit or indication independent of the pump engine. This lack of remote position
indication coupled with the fact that position of solenoid valves cannot be determined by observation
makes it impossible to perform stroke time testing on this valve.”

Evaluation: OM Part 1C, 94.2.1.3 requires that the necessary valve obturator movement be determined
by exercising the valve while observing an appropriate indicator or by observing other evidence such as
changes in system flow rate which reflect change of obturator position. Simply verifying the flowrate is
within a range can substantiate that the valve moves to the required position, however, this alternative
does not provide a means for detecting valve degradation. Measuring the length of time between pump
start and the detection of flow rate through 1(2)FISW84 can provide an adequate means of measuring
the stroke time in accordance with the Code. Therefore, it is recommended that relief be denied. The
licensee should perform stroke time testing in accordance with the Code as described above.
Alternatively, the licensee could consider using nonintrusive methods to determine valve stroke time.

4.0 EVALUATION OF DEFERRED TESTING JUSTIFICATIONS

Commonwealth Edison has submitted 30 justifications for deferring valve testing. These justifications
document the impracticality of testing 270 valves for both units quarterly, during power operation, or
during cold shutdowns. These justifications were reviewed to verify their technical basis.

As discussed in Generic Letter 91-18, it is not the intent of IST to cause unwarranted plant shutdowns
or to unnecessarily challenge other safety systems. Generally, those tests involving the potential for a
plant trip, or damage to a system or component, or excessive personnel hazards are not considered
practical. Removing one train for testing or entering a Technical Specification limiting condition of
operation is not sufficient basis for not performing the required tests, unless the testing renders systems
inoperable for extended periods of time (Reference Generic Letter 87-09). Other factors, such as the
effect on plant safety and the difficulty of the test, may be considered.

Valves, whose failure in a non-conservative position during exercising would cause a loss of system
function, such as non-redundant valves in lines (e.g., a single line from the RWST), or the RHR pump
discharge crossover valves for plants whose licensing bases assumes that all four cold legs are being
supplied by water from at least one pump (Reference NRC Information Notice 87-01), should not be
exercised during conditions when the system is required to be operable. Other valves may fall into this
category under certain system configurations or plant operating modes, e.g, when one train of a
redundant ECCS system is inoperable, non-redundant valves in the remaining train should not be cycled
because their failure would cause a total loss of system function or when one valve in a containment
penetration is open and inoperable, the redundant valve should not be exercised during this system
configuration.

BNL's evaluation of each cold shutdown justification is provided in Table 4.1. Each refueling outage
justification is provided in Table 2. The anomalies associated with the specific justifications are
provided in Section 5.0 of this TER (Subsections 5.20-5.31).
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50 IST PROGRAM RECOMMENDED ACTION ITEMS

Inconsistencies, omissions, and required licensee actions identified during the review of the licensee's
third interval Inservice Testing Program are summarized below. The licensee should resolve these items
in accordance with the evaluations presented in this report.

5.1 The IST Program does not include a description of how testing requirements were identified for
each component, or the safety function of the valves. The review performed for this TER did
not include verification that all pumps and valves within the scope of 10 CFR 50.55a and Section
X1 are contained in the IST Program, and did not ensure that all applicable testing requirements
have been identified. The licensee is requested to include this information in the IST Program.
The program should describe the development process, such as a listing of the documents used,
the method of the basis for categorizing valves, and the method or process used for maintaining
the program current with design modifications or other activities performed under 10 CFR 50.59.
Additionally, for each interval, the licensee should maintain an accurate status of the relief
requests including their revision and NRC approval.

The licensee has classified components in accordance with Regulatory Guide 1.26. Some non-
Code classified safety-related components are inciuded in the IST program, as augmented
requirements. The licensee should ensure that all safety-related components are tested
commensurate with their importance to safety. as required by I0CFR 350, Appendix A, Criterion 1.

323 The IST Program's scope was reviewed for selected systems. The pumps and valves in the Unit
1 Auxiliary Feedwater System, Main Steam, Reactor Vessel Head Vent, Containment Spray, and
Service Water Systems were reviewed against the requirements of Section XI and the regulations.
The UFSAR was used to determine if the specified valve categories and valve functions were
consistent with the plant's safety analyses. The review results showe.' compliance with the Code,
except for the following items. The licen-ee should review these items and make changes to the
IST Program, where appropriate. Adcitionally, the licensee should verify that there are not
similar problems with the IST Prograr. for other systems.

 The IST Program does not require fail-safe testing or exercising closed the solenoid operated
reactor vessel head vent valves (1SOV-RCO8 through 11). Per UFSAR Section 5.4.15, "These
valves are operated from the Control Room and fail in the closed position.” The licensee should
verify the function of these valves and revise the IST program appropriately.

* The IST Program, Table 4.1-1 identifies the AFW pump service water suction crossover valves
(1MOV-SW106 and 107) as normally open. Drawing M-037-1 (Revision AT) depicts them as
normally closed. .

* The MSIVs (IHOV-MS001 through 4), are hydraulically-pneumatically operaied. The IST
Program does not require fail-safe testing of these valves. The licensee should review NRC IE
Information Notice No. 85-84 and revise the IST Program appropriately. Additionally, UFSAR
Secuion 10.3.4 states that the MSIVs and check valves (1MSO008 through 11) have a seat leakage
acceptance criteria of 10 cubic centimeters per inch of valve seat diameter per hour. The IST
Program, however, indicates that these vaives are Category B and C, respectively. The Code
requires valves that have a specific maximum seat leakage rate in order for the valves to fulfill
their safety function to be categorized as A or AC. The licensee should review the safety analysis
and the function/category of these valves. In accordance with P&ID M-020, the main steam line
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check valves (1MS008 through 11) are safety related but not Code Class. The licensee should
also review the code classification of these valves

* The IST Program only requires fail-safe testing and position verification of the main steam
atmospheric relief valves (IMOV-MS0017 through 20). The valves are not required by the
program to be stroke exercised. Per UFSAR 10322, these valves are “provided to
automatically maintain the steam pressure below 1105 psig under emergency shutdown.” The
licensee should review the function of these valves and revise the IST program appropriately.

* The main feedwater check valves upstream of the feedwater isolation valves (1FW-005 through
8) are identified on P&ID M-022 as safety related, but not Code Class. The licensee should
review the oode classification of these valves, as they may be required to isolate a feedwater line
break prior to isolation by the motor-operated valves.

* The vacamm breakers at the discharge of the service water pumps (1SW0648 through 650) are
not included in the IST Program. As discussed in draft NUREG-1482, Section 4.3.8, if these
valves are required to provide overpressure protection to the service water systcm they should
be included in the IST program.

* A number of motor-operated valves in the service water system are only exercised open (e.g.,
OMOV-SW0007). The UFSAR Section 9.2.1.3 discusses the capability of the system to be
isolated under postulated leakage conditions. The licensee should verify that these valves are not
required by the safety analysis to have a closed function and therefore are required to be tested
in the closed position.

In Pump Relief Request PR-01, relief was granted to perform flow testing on the Service Water
Pumps during cold shutdowns and r=fuelings. The licensee should continue to monitor pump
vibration and differential pressure quarterly in accordance with Generic Letter 89-04 Position 9.
Table 3.1-1 "Units 1 and 2 Pumps Inservice Testing Pian Listing" should be revised to reflect
this.(TER Section 2.2.1)

In Pump Relief Request PR-0S, relief was granted from measuring individual Service Water
pump flow rates following maintenance. The licensee proposes to use brake horsepower, instead
of flow rate, as the set reference parameter when performing the retest to verify operability
following maintenance (onsite or offsite). In addition, the licensee proposes to perform an
additional inservice test, with flow during "a scheduled cold shutdown." This inservice test, with
flow, should be performed during the next cold shutdown of suitable length, regardless of
whether the cold shutdown was "scheduled”. (TER Section 2.2.2)

In Pump Relief Requests PR-06,-07,-08,-09,and -10, the licensee proposed pump flow tolerarices
in excess of Code requirements. The licensee should modify these relief requests to discuss the
instrument accuracy and readability as requested by the NRC in Sectiou 3.2.2 of the June 14,
1993 SER. (TER Sections 2.2.3, 24.1,2.5.1, 26.1, and 2.7.1)

In the Proposed Alternate Testing for Pump Relief Request PR-10, the licensee states taat "The
differential pressures will be compared to Table 3b limits to ensure the measured value 15 within
+10% of the pressure reference value." As per OM Part 6 Table 3b, vertical line shaft pumps
are required to be declared inoperable when the differential pressure decreases bv 7%, or
increases by 10%, from the reference value. In addition, Table 3b requires the tes' frequency
to be doubled (i.e., once every one and one-half months) when the pump is in the Alert Range.
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It is unclear what actions the licensee plans to take when this situation arise: during cold
shutdown testing when the Code requires doubling the test frequency. The NRC has provided
guidance for valves in this same situation (Draft NUREG-1482, Section 4.2.1). Corrective action
is required prior to returning the plant to power, or the plant must be returned to a mode which
permits testing every one and one-half months. The licensee should revise this Relief Request
to correct these discrepancies. (TER Section 2.2.3)

In Pump Relief Request PR-04, the licensee states that the current Containment Spray engine
vibration amplitudes are acceptable to the engine supplier. Since the pump is an equally critical
component, the licensee should also verify the acceptability with the pump supplier. (TER
Section 2.3.1)

Table 3.1-1 "Units 1 and 2 Pumps Inservice Testing Plan Listing" incorrectly references Relief
Request PR-05, instead of PR-06 for pumps 1(2)FW004 on Page 12. (TER Section 2.4.1)

In Pump Relief Request PR-10, the licensee bases the precision obtainable for measuring Service
Water pump flow (+ 500 gpm) upon the increments (1000 gpm) of the currently installed flow
instrumentation. The replacement or installation of instruments to meet the Code requirements,
is not considered an undue burden. The licensee should investigate the availability of a more
precise flow element. If one is not available, a more detailed discussion is needed to ensure that
the large flow variance will not overlook pump degradation. (TER Section 2.2.3)

In PR-07, the licensee proposed a +3 gpm (+10%) flow range for the Safety Injection pumps,
which is well in excess of the NRC approved +2%. The licensee has not provided sufficient
information to ensure that the proposed acceptance range will provide reasonable assurance that
pump degradation will be detected, and operability assured. The use of pump curves provides
an acceptable alternative in instances where the flow can not be set to a prescribed reference
value. The licensee should revise this Relief Request to reflect the use of pump curves. These
curves should be prepared in accordance with the NRC Recommendation specified in Draft
NUREG-1482, Section 5.2, and be included in the IST Program. (TER Section 2.5.1)

While performing the centrifrigal charging pump flow test in PR-09, the licensee should ensure
that the minimum flow line is isolated using manual valves VC 8479A and B (per VC-05, MOV-
VC-8110 and 8111 cannot be isolated) during the performance of the test to ensure that the flow
measured by 1FE-121 is the total pump output. If isolating the individual minimum flow lines
1s not practical, the licensee should revise the relief request accordingly. (TER Section 2.7.1)

The licensee has proposed performing a *reduced pressure flow test” as a means of full-stroke
exercising the SI accumulator check valves. “"As a further means of detecting degradation of
these check valves, acoustic monitoring will be attempted in conjunction with this test.” It is not
evident how a reduced pressure flow test alone will verify that the valves are full-stroke exercised.
The licensee should clarify whether this test is conducted at the maximum required accident
flowrate as discussed in Generic Letter 89-04, Position 1. If a reduced flow rate will be used, a
positive means of verifying the valves open to the full-stroke position is required. Draft
NUREG-1482, Section 4.1.7 further discusses the use of nonintrusive techniques as a means of
verifying valve position and allows sample testing. The licensee should revise relief request VR-
01 to clarify the testing method, as it does not appear to comply with Generic Letter 85-04,
Position 1. -
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With regards to the test frequency, it is impractical to partial-stroke or full-stroke exercise these
valves open quarterly because the maximum operating pressure in the accumulators is less than
the normal operating pressure in the RCS. However, the licensee has not provided justification
for not performing a full-stroke open or at least a partial-stroke open test at cold shutdowns.
Cold Shutdown Justification VC-18 discusses the impracticality of exercising the valves closed
quarterly.

Furthermore, the licensee provides an explanation of the burden of testing all four accumulator
check valves each refueling outage. Other Westinghouse units have recently proposed a sample
disassembly and inspection program in accordance with Generic Letter 89-04, Position 2 (Pt.
Beach, Callaway, McGuire)or a reduced accumulator pressure blowdown test in conjunction with
a nonintrusive techniques at refueling outages (Beaver Valley, Summer). It does not appear that
the burden at Zion to comply with Position 1 or 2 of Generic Letter 89-04 is any more excessive
than at these other PWRs. Therefore, it is recommended that relief as requested be denied.
The licensee should full-stroke exercise the valves in accordance with Generic Letter 89-04,
Positions 1 or 2. If full or partial flow exercising during cold shutdowns is impractical, the
licensee should clarify this relief request. Generic Letter 89-04 Position 2, and Draft NUREG-
1482 Section 4.1.2 allows a sampling technique to be used. However, if the sample valve fails,
then all valves in the sample group must be tested. The licensees proposed sampling plan does'
not agree with this. The licensee should consider the safety significance and historical reliability
of these valves when proposing alternate testing. (TER Section 3.1.1)

It is recommended that the alternate testing proposed in VR-03 not be authorized (See TER
Section 3.1.2). The licensee should develop and implement at the first refueling outage of the
interval an alternate testing method to verify the full-stroke opening of the RHR cold leg
injection PIVs. Acceptable methods include the use of nonintrusives, disassembly and inspection,
or the installation of flow instrumentation. (TER Section 3.1.2)

The alternative proposed by the licensee in VR-06 to verify the valve position indication locally
every three years is recommended to be authorized. The licensee shouid, however, evaluate the
practicality of supplementing the triennial local position indication verification with observation
of system characteristics. (TER Section 3.1.3)

In Pump relief request PR-09, the licensee states that the centrifugal charging pump reference
flowrate is 90 gpm and that *the pump curve is essentially horizontal between 85 and 95 gpm.”
It appears, therefore, that the flowrate through the minimum flow check valve cannot be
determined using the pump curve with much accuracy. The licensee has not provided any
information in Relief Request VR-02 concerning the portion of the pump curve being used or
provided an example. Without additional information, the alternative does not appear to provide
an adequate quantitative measure of the flowrate through the check valves. The licensee may
use this relief request to provide additional justification of the acceptability of the proposed
indirect method to ensure the flowrate through the valve is above the minimum quantity.

As discussed in Generic Letter 89-04, Position 1, full-stroke exercising of check valves requires
that the maximum required accident flowrate be passed through the valve. The licensee has
stated that using temporary flow instruments on the mini-flow line did not provide acceptable
results. The licensee should consider measuring the flowrate upstream of the pumps using
temporary instruments and then subtracting the flowrate measured downstream using flow
element 1FE121 to determine the mini-flow line flowrate. In cases where the maximum required
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accident flowrate cannot be passed or where flow instrumentatio 1 is not installed or cannot be
determined, the use of nonintrusive methods to determinc valve obturator full-stroke is
acceptable. Nonintrusive methods, such as acoustic monitoring and ultrasonics, can provide a
*positive means” of verifying the valve obturator travels to the required safety position znd
therefore meets the Code requirements, i.e., OM Part 10, 4.3.2.4(a).

Requiring immediate compliance with the Code requirements is ‘mpractical given the current
system design. Compliance would require a plant shutdown to allow the licensee to evaluate and
obtain temporary flow instruments upstream of the pumps or nonintrusive methods. An interim
period of time is necessary for the licensee to revise the relief request or evaluate the use of
temporary flow instruments, or non-intrusive techniques. In the interim, the licensee's current
method of determining flowrate should provide a reasonable assurance of the check valve's
operational readiness. (TER Section 3.2.1)

The licensee's basis in Relief Requests VR-07 and VR-08 does not discuss the function of the

valves as required by the safety analysis. Provided the licensee verifies that only one of the two

check valves is required, relief can be recommended pursuant to 10CFRS50.55a(f)(6)(i). If
however, the series valves are required by the plant safety analysis assumptions, verification of
the capability of each of the valves is required and relief cannot be granted. As stated in Draft

NUREG-1482, Section 4.1.1, the licensee may demonstrate the capability of both valves to close

by disassembly and inspection, or other positive means (e.g., radiography). The licensee should

revise the relief requests accordingly. (TER Sections 3.2.2 and 3.1.4)

It appears, based upon a review of P&ID M-20, (VR-05) that a leak test (i.c., a pressure decay
test) may be performed utilizing drain valves or temporary connections downstream of the steam
supply to AFW pump turbine check valves could be used to verify the valves' closure capability.
It would be impractical to perform this test during operation, due to the personnel safety hazard,
or during cold shutdowns, due to the extensive test setup and performance limitations, which
could extend the outage. However, the licensee should consider this method of testing during
refueling outages.

It is recommended that the licensee pursue the use of nonintrusive testing techniques, including
techniques besides acoustic monitoring, and leak testing and implement them if they are
demonstrated to be effective.

Based on the impracticality of verifying the closure capability during operation or cold shutdowns,
it is recommended that interim relief be granted in accordance with 10CFRS0.55a(f)(6)(i), for
one year, or until the next refueling outage, whichever is later. In the interim, the licensee
should investigate and implement leak testing or other positive means for verifying valve clospre.
Full-flow testing the valves quarterly should provide adequate assurance of the valves' operational
readiness in the interim. (TER Section 3.3.1)

The licensee's proposal to simply verify that the flowrate is within a range can substantiate that
the CS pumps’ cooling water solenoid valves moved to the required position, however, this
alternative does not provide a means for detecting and monitoring valve degradation. Measuring
the length of time between pump start and the detection of flow rate through 1(2)FISW84 can
provide an adequate means of measuring the stroke time in accordance with the Code.
Therefore, it is recommended that relief request VR-09 be denied. The licensee should perform
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stroke time testing in accordance with the Code. Alternatively, the licensee could consider using
nonintrusive methods to determine valve stroke time. (TER Section 3.4.1)

The licensee has proposed a sample disassembly and inspection program for 35 check valves in
Relief Request VR-04, based on the lack of a quantitative means to verify the vaives' full-stroke.
This program appears to comply with the criteria of Generic Letter 89-04, Position 2. Position
2 was developed prior to the wide-spread use of nonintrusive techniques. Disassembly and
inspection of a check valve is not considered a true substitute for an operability test conducted
under operating flow conditions, but is aliowed when no other means for testing is available. In
the Generic Letter 89-04 public meetings, in response to questions on the use of disassembly and
inspection, the NRC indicated that the use of other alternate techniques, including nonintrusives,
were under investigation and were being encouraged by the NRC. The licensee should evaluate
the use of nonintrusives in lieu of disassembly.

According to the Technical Specifications (Tech Specs) 4.8.5.A.4 and 4.8.3.A.7, valves MOV-
SIB808A through D and MOV-RH8703, respectively, "shall be stroke tested only during refueling
outage." The licensee’s proposed testing at cold shutdowns (VC-16 and VC-02) conflicts with
these Tech Specs. The licensee should verify when testing is allowed and practical. Additionally,
Technical Position VP-03 identifies conflicting requirements in Tech Spec 4.4 and UFSAR Table’
16.3-3. Tech Spec Section 4.4 addresses safeguards instrumentation and control channel testing
and does not appear to address testing of these vaives. UFSAR Table 16.3-3, however, in Note
"*" states that the valves will be stroked at refueling and "energization of these valves is
permissible to support other testing.." As required by 10CFRS0.55a(f)(5)(ii), the licensee is
required to apply for a Tech Spec amendment when the Tech Specs conflict with the IST
program.

The licensee has not, provided justification for not testing the SI8957A and B valves closed
quarterly in Justification VC-10. However, since these valves are located inside containment, it
appears that to establish such a test setup during normal plant operation would be excessively
burdensome and impractical because of increased radiation exposure to personnel. The licensee,
however, should revise the justification in future program submittals.

The licensee describes a safety function for the RHR pumps’ discharge check valves, RH8730A
and B, in the closed position in Justification VC-11. However, neither the justification nor the
Valve Program Tables identifies any required testing in the closed direction. The licensee should
revise the program as appropriate.

As discussed in Section 4.0 of this TER, entering a LCO is not sufficient basis for not performing
the required tests, unless the testing renders systems inoperable for extended periods of time.
The licensee should evaluate quarterly testing of the valves discussed in VC-20 within the
Technical Specification allowed outage time, or further investigate the effects of testing, which
may provide additional basis for the deferral. In particular, the licensee should refer to NRC
Information Notice IN 8701, "RHR Valve Misalignment Causes Cegradation of ECCS in
PWRs," for guidance with respect to closure during power operation of RHR discharge cross-
over isolation valves. The licensee should revise this justification.

Although there is no individual pump flow instrumentation, it is not clear why the licensee could

not use nonintrusive diagnostic techniques (e.g., acoustics) to determine whether the service
water pumps' discharge check valves have full-stroke opened during normal pump operation.
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Therefore, the licensee should investigate the practicality of using nonintrusive diagnostic
techniques to verify full disk lift during quarterly flow testing and revise Justification VC-19
accordingly.

Table 4.1-1, Valve Inservice Testing Plan Listing, Page 91, does not indicate a reverse flow
closure test for 1VC8546. The licensee should verify that this valve does not have a safety
function in the closed direction, or revise the program accordingly.

The licensee should note that the NRC position, as described in the "Minutes of the Public
Meetings on Generic Letter 89-04," dated October 25, 1989, Response to Question 24, is that if
a valve performs a safety function in only the closed position, demonstration of a full-stroke open
before verification of closure capability is not required by the ASME Code. This closure
verification is required to be performed at the frequency specified by the Code. The licensee
should review the Valve Testing Program to assure that testing of check valves is not
unnecessarily deferred due to a misinterpretation of the ASME Code and provide additional
justification for not testing the vaives closed quarterly or at cold shutdowns (Justifications VO-09,
VO-03, VO-04, VO-02). -

The licensee has proposed testing the RCP seal water supply valves at refueling outages in
Justification VO-08. The licensee should, however, consider testing these valves whenever the
associated RCP is not running during cold shutdowns.

For the automatically initiated portions of the IVSW System (Justification VO-06), it is
acceptable to defer testing to refueling outages in accordance with OM Part 10 ¥ 4.3.2.2(e).
However, the licensee should revise the test procedure to a method which would verify positively
that each individual check valve opens during testing.

The licensee should verify that the valves, whether in the automatic or manual portions of the
[VSW System, do not perform a safety function in the closed position, since the Containment
Isolation components to which the IVSW check valves are connected include Pressure Isolation
Valves and other high energy line valves such as for the RCP seal water supply line and the
CVCS Letdown line.

The licensee in Technical Position VP-06, has stated that *Subarticle 1.2(a)(2) allows valves
which are used for system control to be exempt from OM Part 10" and has proposed only fail-
safe testing these valves in accordance with 94.2.1.6. OM Part 10, excludes valves used only for
system control. If a control valve has a fail-safe function, it is not exempt from the requirements
of OM Part 10. As described in draft NUREG-1482, Section 4.2.9, control valves with a fail-safe
function are required to be stroke exercised and fail-safe tested in accordance with OM Part 10,
94.2.1. The licensee should revise the IST program, accordingly.

The licensee has provided in Technical Positions VP-02 and 4, discussions of situations where
testing may be impractical given certain operating configurations or constraints. Deferral of
test.ng to periods when testing is practical complies with the requirements of OM Part 10 and
is therefore acceptable. The licensee should, however, provide specific evaluations of the
impracticality of testing valves in the IST records.
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531  The licensee has stated in VO-02 that differential pressure gages will be used to calculate flow
rate through the RHR hot leg injection valves. The licensee should clarify why flow transmitter
FT600 cannot be used.
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Appendix A: Zion P&IDs

No No. System Revision
M-18 1 Piping Symbol Sheet Q
M-19 1 Instrument Symbol Sheet E
M-22 1 Steam Generator Feedwater Piping WN
M-32 1 Service Water AN
M-32 2 Service Water BR
M-32 4 Service Water B
M-37 1 Condensate Storage System AT
M-37 2 Condensate Storage System AC
M-38 2 Fuel Oil & Diesel Oil AD
M-39 1 Isolation Valve Seal Water AA
M-43 1 Screen Wash & Fire Protection M

it M-44 1 Containment Spray System JK
M-45 1 Waste Disposal System (Liquid) Blowdown System AK
M-45 3 Waste Disposal System (Liquid) Blowdown System E
M-47 1 Waste Disposal System (Liquid) Auxiliary Building AH
Drains
M-52 1 Reactor Coolant Loops 1 and 2 AG
M-53 | Reactor Coolant Loops 3&4 AW
M-62 1 Residual Heat Removal AL
M-63 1 Spent Fuel Pit Cooling & Cleanup Piping AC
M-64 1 Safety Injection System AG
M-65 1 Safety Injection System AL
M-66 1 Component Cooling System AR
M-67 1 Component Cooling System AE
M-69 1 Demineralized Flushing Water AD
M-70 2 Cont. Air Monitoring Sampling & Equipment Vent L
System
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Appendix A (Cont'd)

No No. System Revision
M-70 1 Con’t Air Monitoring Sampling & Equipment Vent AN
System
M-71 1 Service Air AN
M-72 11 Instr. Air System Reactor Building & V.P.C. G
M-72 12 Instr. Air System Reactor Building & V.P.C. &
M-74 i Nuclear Sample (Primary) T
M-84 1 Heating System Hot Water AF
M-87 1 Waste Drain System AB
M-500 1 Control Room Drawing Main Steam Piping BA i
M-502 1 Steam Generator Feedwater Piping AM JH
M-512 1 Isolation Valve Seal Water Vv 4
M-513 1 Fire Protection & Screen Wash AF
M-514 1 Containment Spray System AF
M-515 1 Reactor Coolant System Z
M-516 1 Reactor Coolant AR
M-517 1 Chemical & Volume Control System AC
I M-518 1 Chemical & Volume Control System AF
M-520 1 Residual Heat Removal AF
M-521 1 Safety Injection System S
M-522 1 Safety Injection System AE -~
M-523 1 Component Cooling System Z
M-529 1 Nuclear Sample System N
M-530 11 Starting Air Piping Schematic D
M-536 1 Containment Purge & Relief System Al
M-537 1 Containment Purge & Relief System AK
M-956 1 Reactor Vessel Head Vent System J
M-959 5 Reactor Vessel Head Vent System G
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No System Revision

M-1062 |1 Diesel Generator 0 Starting Air ECN

No0.22-00653M
M-1063 |1 Diesel Generator 1A Starting Air ECN

No. 22-00656M
M-1064 | 1 Diesel Generator -1B Starting Air ECN

No. 22-00226M-02
M-1065 |1 Diesel Generator Starting Air 2A ECN

No. 22-00230M-01
M-1056 |1 Diesel Generator 2B Starting Air ECN .

No. 22-00234M-01
M-20 1 Main Steam Piping BG
M-34 1 Service Water AT
M-54 1 Chemical & Volume Control System A

Chemical & Volume Control System

AS
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Tabie 4.1 lb-Uﬂ.l&l&HM-JMEm

==
ltem Valve Drawing No. Licensee’s Justification for Deferring Proposed Alternate Evaluation of Licensee’s Justification
No. Identification Valve Exercising Testing
I Mamn Steam System
vC I(2)HOV- M-020, Rev. P | "HOV-MS0001, 2, 3, and 4 wiil not be “These valves are it is impractical to full siroke exercise these vabves closed Quarterly
o1 MS0001 10 MS- (M-500, Rev. exerased closed during power operation partially stroke because this would cause 3 plant transient.
0004, Main BA), "Diagram | because closure would result in reactor excrcised at least
Steam Isolation of Main Stcam trip and salety injection ” quarterly and full The alternative provides part-stroke exercising to the closed
Valves, 34 in. Piping Unit | stroke exerased during | position quarterly and full-stroke excrasing to the closed posiiion
hydraulicaily- (Ut 2)" start-up from or at coid shutdowns in accordsnce with OM Part 10 1 4212(0).
operated, entering cold
normally opean, shutdown * TbeVaheProganshhdouaide-ﬂy.k&lnkm.'ﬂn
globe valves Iioenleelhoddrevictlhefuuctioaoﬂbucb’dnuﬁcnhs
(Refer to NRC IN 8584, “Inadequate Inservice Testing of Main
Steam Isolation Vaives™)
vC- 1{2)MS0008 10 M-020, Rev. P | "It is the Station's position that check “These valves will be It is impractical (0 exercise these valves closed quarterly because
08 MS-0011, Main (M-500, Rev. valves MSOO08, 9, 10 and 11 cannot be tested during startup thwaddreqmmmmmmhcnw
Steam lines 1 10 | BA), "Diagram | exercised closed during power operation | from cold shutdown *
4, 34 1n check of Main Steam | because this would require cycling the The alternative provides exercising to the closed position during
b valves Piping Unit 1 reactor to hot standby 10 perform the Per the Valve Program | cold shutdowns in accordance with OM Part 109 4322(c).
o (Unit 2)° test” Tables, these check

valves are exercised
closed at coid
shutdowns.
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Table 4.1 (Cont'd)

Proposed Alicrnate

Evaluaiion of Licensee's Justification

Item Valve Drawing No. Licensec’s Justification for Deferring
No Identification Valve Exercising Testing
Feedwater System
vC. 1(2)MOV FW.- M-022, Rev. “It is the Station’s position that valves “These valves will be It 1s impractical to part-stroke or full-stroke exercise these valvee
06 0016 10 FW- WM (M-502, MOV-FW0016, 17, 18 and 19 will noi be | exercised closed during | closed quarterly because this would result in 2 loss of steam
0019, Main Rev. AM), exercised duning power operation (Mode | hot shutdown through generator level control and a possible plant trip
Feedwater “Diagram of 1) because closure would result in a Joss | cold shutdown while
(Steam Sicam of stcam generator level control and 2 cither: 1) ali Mam The alternative provides full stroke cxercising to the closed position
Generator Generator reactor trip* Feedwater (MFW) during cold shutdowns in accordance with OM Part 10 1 4212(c)
inlet) Isolation Feedwaier pumps off and if Steam
Valves, 16 in. Piping Unst 1 Generator pressure <
normally open, (Unit 2)* 700 psig, then al!
motor-operated condensate/condensate
gate valves booster pumps off, or

2) all MFW regulating
valves and all MFW

regulating bypass valves
are manually isolated *

Per the Valve Program
Tables, these vaives are
exercised 1o the closed
position at cold
shutdowns without
feedwater and
condensate operating,
but not more
frequentiy than once
every 92 days.
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Table 4.1 (Cont'd)

time tested at cold
shutdowns without the
Reactor Coolant

Pumps operating.

ﬁm ——— ===
Item Vaive Drawing No Licensee’s Justification for Deferring Evaluation of Licensee’s Justification
No. Identification Valve Exercising
Reactor Coolant System
V(- 1{2)SOV-RC08 M-956, Rev. J, | "The reactor vessel head vent valves "These valves will be It 18 impractical 10 exercise these valves o the open position
15 w0 RCIL 1 i (M-959, Rev. SOV-RCO8, 9, 10 and 11 cannot be full stroke cxercised quarterly because these valves are required by Technical
normally closed, | G), "Disgram exerased during power operation. The during coid shutdown Specifications 10 be closed during power operation because testing
solenowd- of Reactor normal position of these valves is de. and refuchng outages of these vaives open during power operation could jeopardize the
operated globe Vessel Head encrgized closed Technical when all Reactor integrity of the RCS pressure boundary
valves, Reactor | Vent System Speaification 4.3 1 G.2 addresses testing Coolant Pumps sre
Head Veat Unit 1 (Unit of these valves only in Modes S or 6. secured and the The alternative provides fuil-stroke exercising 1o the open position
Valves 2)" Testing of these valves during power Reactor Coolant during cold shutdowns in accordance with OM Part 10 4212(c)
operation will cause the integrity of the System is depressurized
Reactor Coolant System pressure and vented. These
boundary o be challenged and will valves may also be
increase the potential for a Loss of stroked when the head
Coolant Accident * vent manual isolation
vaive RCB070 is
closed ”
Per the Valve Program
Tables, these valves are
exercised to the open
posttion and stroke




Table 4.1 (Cont'd)

liem Vaive Drawing No. Licensee’s Jusiification for Delerring Proposed Alternate Evaiuation of Licsnsee's Jusiification
No. dentification Valve Fxercising Testing
V(- i2ypCVv- M-53, Rev. "Valves PCV-RCA53C and PCV-RCAS6 | "Valves PCV-RC4SSC It is impractical 1o part-stroke or full stroke exercise these valves 1o
03 RCASSC and AV, "Diagram (power operated relief valves) will not and PCV-456 will be the open position Quarterly because this could resuli in a loss of
RCas6, of Reactor be full stroke exercised during power excrcsed full open and | coolant accident.
Pressurizer Coolant Loops | operation. Zion Station has committed closed prior 1o entering
Relief Valves 3& 4 Unit)” to ot stroking the PORVs during 2 plant condition in The alternative provides for full-stroke exercising to the open and
(PORVs), 3 in. (M-515, Rev. power operation in accordance with which Low closed position and fail safe testing 2t cold shutdowns in
air-operated, AP, "Diagram Generic Letter 90-06. This Generic Temperature accordance with OM Part 169 4.212(c) and 4216
normally closed, | of Reactor Letter states, “Stroke testing of the Owverpressure
fail closed giobe | Coolant Unit PORVs should not be performed during Protection (LTOP) is
valves. %) power operation’, due to the risk requirec to ensure the
associated with challenging these valves valves’ ability to
in this condition.” provide LTOP, and will
be exercised quarterly
while in that condition *
Per the Valve Program
e Tables, these valves are

exercised to the open
and closed position
with siroke time testing
and fail safe tested (1o

the closed position) at
cold shutdowns.
Chemical & Voiume Control System
vC- (2MOV- M-55, Rev. AS, | "Stroking valve MOV-VCB100 during “Therefore, MOV- It is impractical 10 exercise these valves 1o the closed pesition
4 VCBi00, 4 in. {M-S18, Rev. power operation could potentially V8100 will be full- quarterly because this could damage the RCP seals.
normally open, AF), "Diagram | damage the Reactor Coolant Pump stroke exercised during
motor -operated of Chemical & seals * cold shutdown when all Nnhemtivepmviduﬂdl—uotzcmrﬁingwlhedoudmm
gate valve, Volume Reactor Coolant at cold shutdowns in sccordance with OM Part 10 42.12c)
Reactor Control System Pumps are secured *
Coolant Unit | (Unit
Seal Keturn 2y Per the Valve Program
Isolation Vaive Tables, these valves are

exercised to the closed
position and stroke
time tested at cold
shutdowns.
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No

Vaive
identification

Drawing No

Licensee's Justification for Delerring
Valve Exercsing

Proposed Aliernate
Testing

Evaluation of Licensee's Justification

Component Cooling Wate:

Vi(

17

HQFCV
COs8S, C(

from RCP
Thermal Barmner
Stop Valve
H{2MOV
CCo413A 48 8
CCuwo RCP
suction 1solaton
valves,
H2IMOV
CO9414 & 9438,
CC from RCP
thermal bamer
stop valve,
H2IMOV
9415, CCro
Unit 1 (Unit 2)
equipment
wsolation valve
Normally open
motor-operated
gaie valves

M-67, Rev

AE, (M-523,
Rev 7))
*Diagram of
Component
Cooling System
Unit 1 (Unnt

2),

M 66, Rev
AR, "Diagram
of Component
Cooling System
Unut | &2°

*Component Cooling water flow to the
Reactor Coolant Pumps and other
componenis supphicd by Component
Cooling s required at all imes the unit
is above a cold shutdown condition
Frercising these valves dunag normal
operation would result in 2 joss of
cooling flow 10 these components. This
wouid icad to a challenge of the RCP
scals and/or exceeding the temperatures
for the applicable componcats *

*The valves will be
exercise tesied during
cold shutdown
providing ail Reactor
Coolant Pumps are not
in operatton and the
heat load 10 other
components
reduced *

Per the Valve Program
Tables, these valves are
cxercased to the
position and stroke
time tested at cold
shutdowns

It ts impractical to part-siroke or full stroke exercise these valves to
the closed position quarterly because this could challenge the
integrity of the RCP seals and’or cxceed the design temperatures
for the applicable components

The aliernative provides full-stroke exercising to the closed position
at cold shutdowns in accordance with OM Part 10 ¥ 4.2.1 2(c)




Table 4.1

T S
ltem Valve
No idenufication

Drawing No

Licensec’s Justification for Deferring
Vaive Exerameg

{Cont'd}

‘Mﬁm

Propoaed Alicrnate

Testing

Evaluation of Licensee's Jusiification

Safety Injection Sysiem

Vi H2IMOV

0s SIRROZ, S
Pumps
Ihscharge
solation valve,
H2 MOV
SIS8O6, RWST
to SI Pump
Suction Vaive,
H2)MOV
SIR813 and
8814, Si Pumps
1o RWSi
Recrrculation
Siop Valve,
H{2)MOV
VCB110 and
Bill, Charging
Pump Min
Flow Isolation
Valves,
Normally open,
motor -operated
gaie vabves,
Safety Ingection
isolaton Vaives

M-64 Rev
AG, (M-521,
R v §)
"Diagram of
Safery
Injectson
System Unit |
(Uan 2)°

M-55, Rev. AS,
(M-518, Rev
AF), "Dagram
of Chemcal &
Volume
Control System
Unst 1 (Unst

2)

“It & the Station's position that MOV
SI8302, MOV -SIR806, MOV -SISK13 and
MOV-SI8814 valves will not be full
stroke exercised dunng power operation
MOV -SIRSG2 and MOV -SISB06 are
ncrmally placed in thewr safety positions
(open) and de-encrguized. Testing of
cither of these valves renders boih trains
of SI incapabic of acadent miigation
Closure of MOV -SI8813 and MOV
SI8814 causes both Si pumps 10 be
considered mnoperabie because the
mummum flowpath  soiated
jeopardeing pump operation in small
break Loss of Coolant Accadent
scenanos. Closure of MOV -VCRI0 or
MOV-V(CB111 causes both VC pumps
10 be considered moperable because the
minmumum flowpath s solaied
jcopardizing pump operation 1 smal!
break loss of coolant and secondary
rupiure scenancs. Zaon Station
philosophy does not permit eatering the
LCO for two imopersbic SI or VC trains
for testing purposes *

"These 12 vaives will be
exercised full open and
ciosed dunng cold
shutdown *

MOV -SI8806 is on the common suction line from the RWST 1o
both SI pumps. MOV-513802 s on the common discharge line 10
the cold leg injection lines 1o all four RCS loops. Closure of either
valve solates both irains of Safety Injection to the RCS cold legs

MOV -SI8813 and MOV -SI8814 are on the common minimum fow
return line from both SI pumpe 1o the RWST. Similarly, MOV
VCBi10 and MOV-VC8111 are on the common minimum fow
return hine from the ceatrifugal charging pumps, which are also the
gh pressure salety injection pumps, (0 the inlet of the ROCP seal
water heat exchenger. Closure of any of these valves isolates either
both trains of Safety Injection or Centrifugal Charging pumps

It 1s impractical 1o part-stroke or full siroke exercise quarterly any
of these vaives open or closed

The alternative provides full-stroke exercising to the open and
closed positions at cold shutdowne in accordance with OM Part
142.120c)

12OV
SIBB08A thru
D,

SI System
Accumulator
discharge
solation valves,
10 m. normally
open, motor
Operated gale
valves

M-65, Rev
AL, (M-522,
Rev. AE)
“Dragram of
Safety
Imection
System Unst 1§
(Unut 2)*

"1{2)MOV -SISS08A.-D cannot be
exercised dunng unit operation. These
valves are part of the Spunous Valve
Actuation Group (SVAG) and required
by the Techmical Specifications 10 be de
energized gpen (their safety position)
during unit operation.  Stroking them
during normal operations would be
defeatiag the de-energized SVAG valve

principle ”

"These valves will be
closed and exerased
open prior 1o entering
or duneg startup from
cold shutdown. This s
it acoordance with
Subsrticie 4212°

It is impractical to part-siroke or full-stroke exercise these vaives to
the closed position quarterly because these valves are required by
the Technical Specifications to be de-energized open during plant
operstion

However, the licensee should verify when testing s allowed and
praciical in view of the test frequency in the Valve Prograrm Tables
(cold shutdowns) versus the Technical Speaficetions Surveillance
Regquirement 485 A 4 that states “These valves shall be stroke
tesied only during REFUELING OUTAGE*
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Table 4.1 (Cont'd)

piant cond:tions when Hot Leg
wwinm.'

———
hem Valve Drawing No. Licensee’s Justification for Deferring Proposed Alicrnale Evaluation of Licensee’s Jusiification
No Identification Vaive Excrasing Testing
V(. 1(2)SI8948A M-65, Rev. “These check valves cannot be stroked *Therefore, the closure | The liccnsee states that to perform a leak test, the reacior must be
i8 thru D/ AL, (M-522, during unit operation due to the test will be performed in a hot shutdown condition. The basis for this statement &
1(2)SIR9S6A Rev. AE) pressure differential between the when returning from a unclear However, it is impractical o verify the closure capsbility
thru D “Dhiagram of accumulators (600 psig) and the Reactor | cold shutdown® of these check valves quarterly because of personnei hazards
SI Accumulator | Safety Coolant System (RCS) (2235 paig). The involved in performing & lcak test at normal cperating pressures
discharge 10 in Injection closure test will be performed by a Per the Valve Frogram | and temperatures.
chelk valves System Unit | icakage type test. This test requires the | Tables, these check
(Unit 2)° reacior to be in a hot shutdown valves are exerased The alternative provides exercsing (o the closed position at cokl
condition. Cycling the reacior every closed at coid shutdowns in accordance with OM Pant 10 %4322(c}
three months is impractical. s addition, | shutdowns.
during power operation, the pressure
differential between the RCS and the (Exercse open testing
Safcty Injection System is such that is performed at
these valves would not unseat® refucling outages under
relief request VR-001
and pressure solation
vaive scat leakage
testing is performed at
refuchng outages
[within 2 years]).
Residual Heat Removal System
v 1(2IMOV- M 62, Rev. *It is the Station’s position that valve *Since Hot Leg According 1o the Technical Specification 48 3 A 7, valve MOV-
02 RH8703, RHR Al {M-520, MOV-RHE703 will not be full stroke Recirculation capability | RHS8703 “shall be stroke tested only duning refucling cutage * The
Pumps Rev. AE) exerased during power Operalion. is not required o be licensee's proposed testing conflicts with the Technical
discharge “Dhagram of During power operation, this valve is de- | available during coid Specifications. The licensee should verify when testing is aliowed
solation vabve Residual Heat encrgized in the open position 10 cnsure | shuidown, vaive will be and practical.
to RCS hot legs, | Removal Unst that RHR {low can be providzd to the exercised fully open
12 in. normaily 1 (Unit 2)° hot legs as nccessary. Thas i intended and closed durning cold
open, motor- to sausfy the spurious vaive actuation shutdown *
operated gate critenia.  Zion Technical Specification
valves 483 A7 imits operation of this vaive 1o




Table 4.1 (Cont’d)
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Item Vahe Drawing No. Licensee's Justification for Deferring Proposed Alternsie Evaluation of Licensee’s Justification

No. Identification Valve Exercming Testing

V(- 1{2)MOV- M 62, Rev *It is the Station’s position that MOV- “These valves will be It is impractical to full-stroke excraise these valves open of closed

04 RHR01, Al (M-520, RHAT01 and MOV RH8702 (Residual exercised full open and | quarterly because these vaives are pressure solation valves whach
H2IMOV- Rev. AE) Heat Removal loop suction valves) will closed dunng cold protect the RHR system from RCS pressure.
RHB702, “Thagram of not be full stroke exercised duning shutdown when
RCS 10 RHR Residual Heat power operation.  These valves are nol miiating Of SCCUnNng The alternative prowvides full-stroke exerasing to the open and
Pumps solation Removal Unit demigned to open under normal Residual Heat closed positions at cold shutdowns in accordance with OM Part 10
valves, 14 . 1 (Usit 2)° operating differential pressures and Removal * 1421 %c).
normally closed. attempts 1o open these valves that are
motor-operated intertocked to Reactor Coolant pressure | Per the Valve Program
gate valves could overpressurize the RHR lines” Tabies, these valves are

; exerased 1o the open
and closed positions
and stroke time tesied
s at cold shutdowns.
©

V. H{2)MOV- M-65, Rev “It is the Station’s position thai closure "Therefore, these vaives | "These vaives provide double isolation for the Residual Heat

a7 SIBS12A, Al (M-522, of MOV SIS8I2A and B duning will be exerased full Removal pump suction from the Refuchng Water Storage Tank*
H{2)MOV- Rev AFE) quarterly exerasing could render the open and closed duning
SI188128, *Diagram of Residual Heat Removal System cuid shutdown * It is impractical to full stroke cxercise these valves closed guarierly
RHR Suction Safety moperablc. MOV-SIS212A-B are since closure of ecither of these valves would render both trains of
from RWST Injection placed in thewr safety positions (open) RHR pumps, which are also the Low Pressure Safety injection
isolatioa System Unit 1 and de-encrgzed. Testing of cither of pumps, inoperable.
Valves, i2 . (Unat 2)° these valves renders both trains of RHR
normally open, incapable of acadent mitigation. Zion The alternative provides full stroke exercising 1o the open and
motor-operated Stanon philosophy does not permit closed position st cold shutdowns in sccordance with OM Part 10%
gate valves entering the LCO for two inoperable 4212(c)

RHR treins for testing purposes.”
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Item Valve Drawing No. Licensece’s Justification for Deferring Proposed Alicrnstie Evaluation of Licensee’s Justification

No Idenuification Valve Exerasing Testing

vC 1(2)RHO257, M-62, Rev. * . These valves cannot be full stroked "A flow test passing The licensee states that the only existing flowpath which could be

0 1(2)RHO258, Al (M-520, open dunng power operaiion because maximum acadent flow | used to verify the upening capability of these check valves ‘-'-g
RHR Pumps Rev. AE) the design of this low pressure system will be performed at nandmownm-ilho-’mﬁanswukn-_
discharge 10 n. “Dhagram of does not allow attainment of full system | cold shutdown when RWST recirculation and that this flowpath is unacceptable during
normaily closed Residual Heat fiow with the respective Unit in normal full $oop fow can be power operation due to single failure concerns. According 10 the
check vaives Removal Unut operation due to the high Reactor deh zred flow diagram, it appears that failure of 8 in manual vaive SIZ73S in

1 (Unat 2)° Coolant System pressure. The only the open position would direct ali | PSURHR flow to the RWST
custing Nlowpath which could be used to | Closed position instead of to the RCS Cold Legs and Hot Legs.

verify the opening capability of these
check valves dunng normal Reactor
Power Operation s through the SIB735
valve via RWST recrculation. This
flowpath ©» unacceptable duning power
operation duc 1o single farlure concerns.
Partial opeming of these check valves
could be accomplished duning normal
power operation by routing flow from &
single running pump through the heat
exchanger bypass line and through the
non-runmng pump’s miniflow vaive.
indication of the check valve partiai
open stroke would be an increased
the running pump. This method,
however, 18 not considered 1o be &
positve indication of the check vaive
opening because:

a. The amount of increased flow is
small, and

b. The RHR heat exchanger bypass linc
isofation valves are sot tested or
required to be leak tight, and

c. This method requi es an assumplion
that the solation valse between the heat
exchanger bypass i< : and the running
pump 1s not les’ung or s leaking less
than the amount of the increased flow.
While this may be a good assumption,
the validity of the assumption s difficuit
40 prove

verification of these
valves s performed
quarterly at power by
cychng the non runmag
pump’s mmflow vaive
with the heat exchanger
bypass hne isolated and
verifying hittle or no
ncrease of the running
pump’s recirculation
M»‘

Per the Vaive Program
Tables, these valves are
exercised closed
quarterly and cxerased
opes at cold
shutdowns.

Flow to the RCS cold legs could be restored by closure of MOV-
RHB716B or MOV-RHA716C, and MOV-RHE716A, the RHR
pumps’ cross-tie valves downstream of the RHR heat exchangers.
However, it docs not appear that flow to the hot jegs could be
restored without closure of SI8735. According to the UFSAR, 1
63213, injection during the inttial operation of the FCCS is
through the RCS coid iegs. The recirculation phase coasists of two
modes, cold leg recirculation and simuhtancous hot and coid leg
recrculation. The switch to simultancous hot and cold leg
rearceiation is made 10 replace in solution any boron which may
have plated out due to flow conditions existing duning the cold leg
recirculation phase of ECCS operation. Therefore, the icensee's
concere with failure of SIE735 in the open position is valid

The hoensee states that partial opening of these check valves during
power operalion could occur by routing flow from a single runaing
pump through the heat exchanger bypass line and through the non-
runming pump’s miniflow vaive. Indication of the check valve
partial open stroke would be an increase i miniflow recirculation
on the nonrunning pump.

in view of the licensee’s failure to provide valve identification
numbers, it s difficult to verify the licensee’s partial flow test line
method However, testing appears 1o be impractical due to the
iimited flow and lack of flow ciements on the RHR pumps’

Therefore, the alternative provides full stroke exercising to the
open position at cold shutdowns in accordance with OM Part 10 %
4322c)
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Proposed Alicrnate

Fvaluation of Licensee’s Justification

tem Valve Drawing No. Licensee’s Justification for Deferring
No. Identification Vaive Exercising Testing
V(- 1(2)SIB9STA, M-85, Rev. *These check valves cannot be exercised | *. these valves will be These vaives are located inside containment. It is impractical to
10 1(2)S189578, Al, (M-522, fully or parually during power operation exercised open and full-stroke exercise these valves open quarterly because the shut-off |
RHR Safety Rev. AE) because the shut-off head of the RHR closed during cold head of the RHR pumps is less than the normal operating pressure
Injection 10 in. *Diagram of pumps is lower than the RTS pressure. shutdown when the in the Reactor Coolant System. 11 is impractical to part-stroke
check vaives Safety There are no lest return loops or RCS pressure is fow exercise these valves open quarterly because the only means to
Injection recirculation paths available 1o allow a enough to reach the perform such a test is through the 3/4 in. accumulator test line
System Unit 1 flowpath through these valves dunng flow conditions Due to the small size of that line with respect to the 10 in. sze of
(Unit 2)° power operation. necessary to verify full the check valves in question, it does not appear that such a test

For partial stroking the valves, the Si
accumulator test hine was considered as
a possible recirculation path available
during power operstions. Although
valves SIB9STA-B are not defined as
Pressure isolation Valves (PIVa) in
Technical Specification 333 F, Zion
conservaiively tests these vaives i
they are 2 redundant solation io the
PIVs SI9001A-D and SI9002A-D. The
PIVs isolating the RHR system from the
RCS are considercd “high risk valves” as
described in Technical Specification
Bases 333 in that they respond to
prevent an Event V accident (inter-
system Loss of Coolant Accident).
Since SIB2S7A-B provide a backup
function to these PIVs, it is not
conmidered prudent to chalienge these
valves by unsesting them for partial
stroke testing quarterly”

flow "

Per the Valve Program
Tables, these check
valves are exerased
open and closed at cold
shutdowns.

woulkd yield 2 flow rate sufficient 1o achieve meaningful results.

The licensee has not, however, provided justification for not testing
these valves closed quartery. However, since these valves are
located inside containment, it appears that to establish such & test
sctup during normai plant operation would be excessively
burdensome and impractical because of increased radiation
exposure 10 personnel.

The alternative provides full stroke exerasing to the open and
closed positions at cold shutdowns i accordance with OM Part 10
14322(c)

The licensee however should consider revising the justification in
future program submittais in light of the comments herzin.
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Valve Drawing No Licensee's Justification for Deferring Proposed Alternale Evaluation of Liceisee’s justification
No identification Valve Exercising Testing
vC- 1(2)RHETI0A, M-62, Rev. *It is the Station’s position that check These check valves are | 1t is impracticai to full-stroke exercise these vaives open quarterly
it 1{2)RHAT7308, AL, (M-520, valves RIR730A and B cannot be full part-stroke exercised because the RHR pumps’ shutofl head is lower than the RCS
RHR Pumps Rev. AE) stroke exercised during unit operation as | open quarterly and full- | pressure.
Discharge 10 in. | "Diagram of the shutoff head of the pumps is lower stroke exercised open
check vaives Residual Hest than Reactor Coolant System preasure. 2t cold shutdowns. The elternative provides part-siroke exercising to the open pasition
Removal Usit Partial stroke exercusing of these check quarterly and full-stroke exercising to the open position at cold
i (Unit 2)° vatves will be demonsirated by shutdowns in accordance with OM Part 10 ¥ 432.2(b).

establishing proper RHR pump
discharge flow in the recirculation line
during quaricrly pump testing

Full stroke exercising of these check
valves will be demonstrated while the
RHR system 8 in normal operation
duriag coid shutdown. This condition i
required to provide system flow
coaditions similar to design injection
flow. This alicrnative will assure the
requirc 4 level of safety and that
operatic aal readiness is maintained "

The licensee describes & safety function for these vaives in the
closed position. However, neither the justification nor the Valve
Program Tables identifics any iesting in the closed direction. The
heensee shouid revise the program as appropriate.
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Table 4.1 (Cont'd)

regarding the pressure isolation valves
{PIVs) in that the ability to preventi
backleakage is challenged by passing
flow through the vaivea. In addition, the
backleakage testing during operation
would require posilioning vanous
spurious valve actuation group (SVAG)
valves in other than their safe position
for the duration of the testing
Therefore, the closure iest will be
performed aftzr the partial open
shutdown ”

=== = — e ——
Valve Drawing No. Licensee's Justification for Deferring Proposed Aliernate Evaluation of Licensee’s Justification
Identification Vaive Exercising Testing
1(2)SI19001A 10 M 65, Rev. *Check valves SI9001A thru D and “Therefore, the closure These valves are located mside containment, 1c estabiish a test
D, AL, (M-522, SIP002A thru D can only be exercised at | test will be performed setup during norma! plani operation to test for closure would be
Loops B, C. D, Rev AE) oold shutdown when the RCS pressure is | afier partial open excessively burdensome and impractical because of persoancl
and A Cold Leg | "Diagram of low enough 1o mject through the check exercising dunng hazards arnising from exposure to radiation and high energy systems.
RHR Injection Sa -ty valves. Therefore, the closure test wil startup from
Inboard PIVs, 8 | Injection be performed after the partial open ~hutdown ® The alternative provides verification of closure at cold shutcowns in
in. check vaives | System Unit | exercise during siartup from coid accordance with OM Part 10 ¥4322(c).
(Unit 2)° shutdown. Per the Valve Program
1(2)SI90N2A to Tables, these valves are | (The acceptability of the full stroke exercising to the open position
D, A partial stroking of these valves exercised to the closed at refueling outages i addressed in Valve Reliel Request VR-003).
Loops B, C, D, through the accumulator test line was position and partial
sad A Cold Leg evaluated as a possible recirculation exercised open (the
RHR Ingection path available dunng power operations latter as per VR.003)
Outboard Class This partial stroke testing does not 21 cold shutdowns 2nd
1 Boundary conform with the intent of Technical full stroke cxercised
Vaives, B . Specification (Teck Spec) 3.33 F and open (as per VR-003)
check valves the assocsted Tech Spec Bases at refueling outages
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Table 4.1 (Cont'd)

o — T —
fiem Vaive Drawing No. Licensee’s Justification for Delerring Proposed Alternate Evaluation of Licensee’s Justification
No. fdentification Valve Exerasing Testing
V(- 1{2)MOV- M 62, Rev. *Closure of the MOV-RHB716 and *These 12 valves will be | As discussed in Section 4.0 of this TER, entering 2 LCO is not
20 RH8716A C, AL, {M-520, MOV SISS09 valves would isolate 2 of 4 | exercised full open and | sufficient basis for nor performing the required tests, unless the
RHR Tramnm A/B | Rev AE) imjection points. The acadent analysis closed dunng cold testing renders systems inoperable for extended perods of time.
Alternate SI *Diagram of only sliows 1 injection pont to be shutdown * The licensee should evaiuate quarterly testing within the Technical
Isolation Residual Heat | isolated Zion could not meet the Specification allowed outage time, or further investigate the effects
Valves, 8 mn. Removal Unat analysis assumption of imjection into all of testing, which may provide additional basis for the deferral. In
normally open, 1 (Unut 2) four cold legs coincident with single particular, the licensee should refer to NRC Information Notice IN
motor operated failure. Opening of the MOV-RH9000 87-01, "RHR Vaive Misalignment Causes Degradation of ECCS in
gate valves, M-65, Rev. valves would result in a flow diversion, PWRs," for guidance with respect to closure during power
AL, (M-522, thus invalidating the coid leg injection operation of RHR discharge cross-over solation valves.
1{2)MOV- Rev. AE) assumption made in the acadent
RHS000, “Diagrzm of analysis. Zion Station Philosophy does
RHR to Hot Safery not permit entering Limiting Conditions
Leg SI Isolatton | Imection of Operation for multipie trains of
Valves, 12 . System Unat ! inoperable equipment {or testing
normally closed, | {Unit 2)° purposes ®
maotor-operated
gaie valves,
1{2))MOV-
SISRO9A/B,
RHR HXs 10
loops B & 7/
A & D Cold
Leg S Isolation
Valves, 10 in.
narmally open,
motor-operated

gate valves




Table 4.1 (Cont'd)

B e e e e
ftem Valve Drawing No. Licensee's Justification for Deferring Proposed Alicrnate Evaluation of Licensee’s Justification
No Identilication Valve Exercising Testing
Instrument Aur System
vC 1(2)FCV- M. 72-11, Rev. “It is the Station’s position that FCV- These valves are it 1s wmpractical to full-siroke exercise these valves closed quarterly
13 IAOIA/B, C, (M-72-12, 1AO1A and B shail be exerased closed exercised closed and because this could cause a plant transient anising from a loss of
Instrument A Rev. C), "Unit at cold shutdown. Closure of FCV- fail safe tested (10 the control of letdown line flow and pressurizer level.
Inboard/ 1 (Unit 2) 1AD1A and B for tesiing purposes closed position) at cold
DOutboard Diagram of during powesr operation would cause the | shutdowns. The alternative provides full-stroke exercising to the closed position
Containment Instrument Air | unit 1o lose ietdown and thus lose and fail safe testing at cold shutdowns in accordance with OM Part
Isolation System pressurizer Jevel controf resulting in an 10¥4212(c)and 4216
Vaives, 1.5 in, Reactor undesirabic operating condition.  Also
normally open, Building & insirement air o containment would be
fail closed, awr- L5 g shutoff which causes all valves operated
operated by IA to realign if not already in the
diaphragm joss of air position. Notable among
valves these is the RCP seal leakoff vaives

114

ACV-VCB141A-D. The stroking of the
FCV-1AD1A/B closed could cause the
AOV-VCE141A-D valves 1o close and
thus challeage the backup number 2
RCP scal unnecessarily. In addition,
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Vaive
ldentification

Drawing No.

Table 4.1 (Cont'd)

Licensee's Justification for Deferring
Valve Exercising

Proposed Alternate
Testing

Evaluation of Licensee’s Jusiification

19

1(2)SWinNot,
1(2)SW0004,
1(2)SWONT,
Service Water
Pumps T, B, A
24 . discharge
check valves

M- 321, Rev.
AN, (M 324,
Rev. B),
*Diagram of
Service Water
Unit 1 (Unit
2)

*These vaives can only be exercised for
full Now during the Service Waier pump
performance test which 1s done ai cold
shutdown (Reference PR-O1). The
valves will be verified for full flow
during their respective Service Water
Pump test al cold shutdown. A partial
flow test and backflow test on these

check valves is performed quarterly.

Zion is currently analyzing Service
Water System requirements. A
compuicrized fiow model s being
developed in which any particular
scenarnio (ie. valve line-ups) could be
input 10 determine flows at particular
powmnts in the system. The maximum
required acaident flow through an
indmidual discharge check valve cannot
be determined physically until this
model is fimshed Zion's Service Water
design basis review will determine the
required flow for the pumps.

Currently, the acceptance critena for
fuil flow of the check valves i to reach
mazimum discharge flow from the
shutdown This flow exercises the duo-
check valve full open and s well beyond
the flow required for full disk hfi "

*The valves will be
verified for full Now
during their respective
Service Water Pump
test at cold shutdown
A partial flow test and
backflow test on these
check valves is

performed quarterly”

Based on & lack of flow instrumentation, the licensee has proposed

2 partial flow test. 1t is not clear why the licensee could nol use

non-intrusive diagnostic techniques to determine that the valve has

full siroke opened. Therefore, the licensee should investigate the

practicality of using non-intrusive diagnostic techniques to verify

full disk lift during quarterly flow testing and revise the justification
-
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Chemical & Volume (Control System
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Licensee's Justification for Deferring

Evaluation of Licensee's Justification

the Reactor Coolant System to provide
a surge volume is not considered a safe
practice due to concerns of maintaining
adequate water ievel above the reactor
core.

Full stroke ezercising of these check
valves will be demonstrated during
refucling while the reacio- vessel head is
removed. This alternative will assure
levei of safety is maintaincd.

These valves can be partially stroked
quarterly. Vaive V8546 will be exempt
from partiai stroking when the unit is a1
end of core life since this would setup 2
power iransient thai would cause &
xenon osaillation during this period. This
quarter of core hife *

Proposed Alternate
Valve Exerasing Testing
VO 1(2)VCB4RIA M 55, Rev. AS, | "Full stroke exercising of the charging *Full stroke it is impractical 1o full-stroke exercise these vaives open with the
i 01 and B, (M-S1b, Rev. pump suction check valve cannot be exercising of these reactor vessel head connected  During power operation, the RCS
: Charging Pumps | AF), "Diagram | demonstrated during unit operation as check vaives will be pressure prevents the charging pump from reaching full injection flow
4 . Discharge of Chemical & | the Reactor Coolant System pressure demonstrated during | conditions, and also suction would have to be drawn from the RWST,
Check Valves Vulume prevents the pumps from reaching full refueling while the which in turn would result in an increase in boron concentration in the
Control System | injection flow conditions. Additionally, reactor vessel head RCS and a power transient. During cold shuldowns, injection into the
1{2)VC8546, Unit 1 (Unst suction would have to be switched from is removed.. These RCS could cause an overpressurization. The alternative of draining the
Charging Pumps | 2)" the Volume Control Tank (VCT) to the | vaives can be RCS 10 provide a surge volume could jeopardize control of reactor
RWST 8 . RWST This would mject 2400 ppm partially stroked water level sbove the core.
Suction Header borated water into the Reactor Coolant | quarterly. Valve
Check Valve System and would sct up a power VCBS46 wili be V8546 is part-stroke exercised open quarterly except when the unit s
transient that would cause an cxempt from parual 2t the end of core life, typically during the last quarter, since stroking
undesirable xenon osciliation. stroking when the this valve at that time would cause xenon power oscillations, which s
Performance of this test with the unit is at end of core | impractical.
Reactor Coolant System intaci couid tife*
chalienge the overpressure sysiem. The For VCRS46, the alternative provides part-siroke exercising open
alternatve method of protecting against Per the Vaive quarterly, except when the unit is at the end of core life, and full-stroke
overpressunzation by partial draining of | Program Tables, exercising open at refucling outages in accordance with OM Part 10 %

valves VCB481A and
B are parual-stroke
exercised open and
excrased closed
quarterly and full-
stroke exerased
open at refueling
Outages.

Valve VCBS546 is
partial-stroke
exercised open
quarterly and full-
stroke exercised
open at refucling
outages.

4322(b) and (¢)

However, the Vaive Program Tables do not indicate a reverse llow
closure test for VCB546. The hoensee should venify thai this valve does
not have s safety function in the closed direction, or revise the program
accordingly

For VCB481A/B, the alternative provides part-stroke exercising open

quarterly and full-stroke exercising open at refueling outages in
accordance with OM Part 10 ¥ 432 2(b) and (c)

e



Table 42 (Cont'd)

— —— ————— —e—— S
ftem Valve Drawing No I Licensee’s Justification for Deferring Proposed Allernste Evaluation of Licensee’s Justification

0s

No. Identification | alve Fxercising Testing
VO- 1(2)VC8224, M-54 Sh 1, "The loop fill system s used during “Thas, the valve The licensee should note that the NRC staff position, as described n
09 CVCS Header Rev. A, (M- refueling outages to fill the reactor closure test wili be the "Minutes of the Public Meetiags on Generic Letter B9-04." dated
to RCS Loop 517, Rev. AC), | coolant piping between the steam performed during & October 25, 1989, Response 1o Question 24, is that if a valve performs
Fill Inboard *Diagram of generators and the Reactor Coolant refueling outage * a safety function in only the closed position, demonstration of a fuil-
Contamment Chemical & Pumps. The loop fill system i solated stroke open before verification of closure capability i not required by
Isolation Vaive, Volume from the Reactor Coolant System during | Per the Vaive the ASME Code. This closure verification is required 1o be performed
2 in. check vaive | Control System | normal operation. Cycling this valve with | Program Tabies, this | at the frequency specified by the Code.
Unit 1 {(Unit flow would require an abnormal -alve s exerased
2) charging line-up resulting in & reactor osed st refueling The licensee should review the Valve Testing Program (o assure that
coolant inventory transient and possibly outages. testing of check valves is not unnccessarily deferred due 1o &
# subsequent resctor inp. misinterpration of the ASME Code.

The loop fill line outboard containment
solation manual valves are supplied with
Isoistion Vaive Seal Water (IVSW),
These normally locked closed valves
would need to be opened to perform
testing, In addition, the IVSW system
would need to be molated from this line
This is not considered a prudent or safe
practice at Zion during normal
operation and some shutdowns.

The test would require a longer duration
for most cold shutdowns. This would be
burdensome 10 the Station due to the
cosis involved in remaining shutdown
and the draining being 2 burden on the
radwasic system.

The function of this valve s 10 close;

however, the valve must be opeacd prior
10 performing the closure exerase. Thus,
the vaive closure test will be performed

during 2 sefueling outage ”
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Licensee’s Justification for Deierring

The methodology used in testing these
vaives would require the RCPs 1o be
secured and backseated Test equipment
would aiso need 0 be installed on the
sysiem 1o perform a icakage type test.
To set up and perform this test as
required by the Code would be
burdensome 1o perform ai cold
shutdown due to the costs involved in
remaining shutdown even if the RCPs
were secured”

liem Valve Drawing No. Proposed Alternate Evaluation of Licensee's Justification
i No. Identification Valve Fxercising Testing
i VO 1{2)VCB368A M54 Sh 1, *These valves cannot be exercised closed | "These check vaives These valves are located inside comtainment It 1s impractical o
08 oD, Rev. A, (M- during normal operation. Flow to the will be tested at excrcise these valves closed quarterly because this would require
RC Pumps Ato | 517, Rev. AC), | Reactior Coolant Pumps (RCP) seals reacior refuching” solating the RCP seal water flow, which could potentially damage the
D Seal Water “Diagram of needs to be solated during this check seals. Furthermore, verifying closure during cold shutdowns when the
Supply Chemical & valve closure test. Isolating the RCP Per the Valve RCPx are running would require stopping and restarting the RCPy,
Contamnment Volume seal water flow could potentially damege | Program Tabies, thereby increasing the wear and stress on the pumps, the number of
Inboard Control System | the seals Therefore, this test is these check vaives cycles on plant equipment, and extending the length of cold shutdown
Isolation Unit | (Unat impracticel 1o perform at normal are exercised io the outages.
Valves, 2 m. 2y operation. closed position at
check valves refucling outages. The alternative provides full-stroke exercising to the closed position

during refucling cutages in accordance with OM Part 10 ¥ 4322(c).

The licensee should, however, consider testing these valves during cold
shutdowns when the associated RCP s not running,
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Table 42 (Cont’d)

tem Valve Drawing No Licensee's Jusitification for Deferring Proposed Alternate Evaluation of Licensee’s Justification
No. Identification Valve Eaercising Testing
Safety Injection System
VO 1(2)S18926, M-64, Rev. “This check valve cannot be full stroke “Partial siroke It is impractical to full stroke excrase these valves open with the
05 Safety Injection AG, (M-521, exercised during unit operation as the exerasing of this reactor vesse! head connected. During power operation, the RCS
Pumps Suction Rev. §) shutoff head of the pumps is lower than check valve will be pressure prevents the safety injection pemp from injecting into the
Header 8 in. *Diagram of Reactor Coolant Sysiem pressure. demonstrated by RCS. During cold shutdowns, full-flow injection into the RCS could
Check Valve Safety Partial stroke exercising of this check establishing proper cause an overpressurization. The aliernative of draining the RCS to
Ingection valve will be demonstrated by pump discharge flow provide a serge volume could jeopardize control of reactor water level
System Unit 1 establishing proper pump dircharge flow | during periodic above the core.
(Unit 2)° during periodic pump testing pump lesting,
The alternative provides part-stroke exercising open quarterly, and full-
Fuli stroke exercising of this check vaive | Full stroke stroke exercising open at refueling oulages in accordance with OM Part
witk the Reactor Coolant System intact exercsing of this 10714322(b) and (e).
couid challenge the system. The check valve will be

the Reactor Coolant System to provide
2 surge volume is not considered a safe
practice due o concerns of maintaining
adequate water level above the reactor
core.

Full stroke exercising of this check valve
wili be demonstrated during refusling
while the reactor vessel head
removed. This alternative will provide
adequate assurance of continued
required level of safety”

demonstrated duning
refucling while the
reactor vessel head
is removed ”

Per the Valve
Program Tables, this
valve is part-stroke
exercised open
quarterly and fuli-
siroke esercised
open at refueling
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Table 4.2 (Tont'd)

—— — e —  —
ftem Valve Drawing No. Licensee’s Justification for Deferring Proposed Alternate Evzluation of Licensec’s Justification
No. Identification Valve Exercising Testing
vO- 1(2)SIR922A, M-64, Rev "These check valves cannot be erercised | "Full flow exeraising | It 1s impractical 1o full stroke exercise these valves open with the
03 1(2)S189228, AG, (M-521, during unst operation as the shatoff the check valves will | reactor vessel head cornected. During power operation, the RCS
Safety Injection | Rev. §) head of the pumps is lowe: than be demonsirated by pressure prevents the safety injection pumps from injecting into the
Pumps “Dhagram of Reactor Coolani System pressure. total pump discharge | RCS
Discharge 4 in. Safety flow during refueling
check valves Injection Full stroke or partial stroke exercising while the reactor Also. it is impractical to part-stroke or full stroke excrase these valves
System Umit 1 the check valves with the Reactor vessel head s open quarterly because these valves are downstream of the SI pumps
(Unit 2)° Coolan: System depressurzed but intact | removed. mini-flow recirculation line to the RWST. During cold shutdowns,
could chalicnge the overpressure injection into the RCS could cause an overpressurization. The
mitigation system.  The alternaive ..these check valves alternative of draining the RCS 10 provide a surge volume could
method of protecting against will also be exerased | jeopardize control of reactor water level above the core.
overpressurization by partial dramning of | closed at reactor
the Reactor Coolant System to provde refuchng * The aliernative provides full siroke exercising to the open position at
a surge volume s not considered a safe refucling outages in accordance with OM Part 10 43.2 2(c).
practioe due to concerns of maintaining Per the Valve ‘
sdequate water level above the reactor Program Taoles, However, with respect to exercising the valves open prior to performing

These check valves are downstream of
the mumimum flow rearculation hne
which s used for quarierly pump testing
Therefore the valves cannot be tested
quarterly.

Full flow exercising the check valves will
be demonstrated by total pump
discharge flow durng refueling while the
reactor vessel head u removed. This
alicrnative will provide adequate
assurance of the required level of safety
and that operationsl readiness is

Since these valves perform a eafety
function @ both the open and closed
position, the valves must be exerased to
the open position prior 1o the close
exercise. Thus, these check vakes will
also be exercised closed at reactor

- refucling*

these valves are full-
stroke exercised
open and fuli-stroke
exercised ciosed at
refueling outages

the closure exercise, the licensee shouid refer 1o the céiscussion in the
evaluation for VO-0% which describes the NRC staff position that the
ASME Code does not require feli stroke exercising open of a valve
before verification of closure capability.

The licensee should review the Valve Testing Program to assure (hat
testing of check valves is not unnecessarily deferred due 10 2
misinicrpretation of the ASME Code.
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Table 42 (Cont'd)

————SSSS e e ——

Evaluation of Licensee's Justification

Valve Drawing No. Licensee's Justification for Deferring Proposed Alternate
ldentification Vaive Exercising Testing .
1(2)SIR%00A to | M 64, Rev “The safety injection hot (SI890SA-B, *._full-Now testing of | It is impractical to fuil-stroke exercise these valves open with the
D, Loops A-D AG, (M-521, Si8949C-D, SI9004C-D) and cold these check vaives reactor vessel head connected  During power operation, the RCS
Coid Leg Rev. S) (SI9012A-D) leg injection check vaives must be performed pressure prevents the Safety injection pumps from injecting into the
Charging Water | “Diagram of cannot be exerased during uait with the reactor RCS
Admission 13 Safety operation a3 the shutoff hesd of the vessel head removed
n. check vahes Injection pumps is lower than Reactor Coolant Also, it is impractical 1o part-stroke exerase these valves open quarterly
System Unat 1 System pressure. Thus, these check because these valves are downstream of the Si pumps mins-flow
1{2)SIR90SA {Umat 2)" valves will be recirculation fine to the RWST.
and B, Loops The charging cold leg injection check exercised closed at
A and D Het vaives (SI8900A-D, SI9032) cannot be reactor refueling, For the Charging cold leg injection check valves, SIB900A-D and
Leg Outboard full stroke or partial stroke exercised also.* Si%032, suction would have (0 be drawn from the RWST, which in turn
Pressare during unit operation as the injection of would result in an increase in boron conceatration in the RCS and »
Isolaton cold, highly borated water would result Per the Valve power transient.
Valves, 4 . in & change in reactor core reactivily, 8 Program Tables,
check valves large xenon osaliztion, and undue these vaives are For all of these valves, during cold shutdown, injection into the RCS
thermai cycling of the injection nozzles. exercised open and could cause an overpressurization, The alternative of draming the RCS
1(2)SI8940C The charging pump cold ieg check valves | closed at refueling to provide a surge volume could jeopardize control of reactor wate:
and D, Loops cannot be partial stroke exercsed duning | outages (and subject level above the core. The alternative provides full-stroke exercising to
B and C Hot coid shutdown with the reactor vessel to pressure isolation the opea position st refueling outages in accordance with OM Pari 10 1
Leg Inboard head intact because that could result in vaive scat leakage 4322(c)
Pressure a low 1emperature overpressurization test at refuchng
Isolation {(LTOP) condition. outages within 2 However, with respect 1o excrasing the valves opea prior to performing
Valves, 8 in. years). the closure exercise, the licensee should refer 10 the discussion in the
check vaives Full siroke or partial stroke exercising of evaluation for VO-09 which describes the NRC stafl position that the
all the branch run check valves with the ASME Code does not require fuli-stroke exercising open of a valve
1{2)S19004C Reactor Coolant System intact could before verification of closure capability.
and D, icad to 2n inadvertent overpressurzation
Loops B and C of the system. The aliernative method of The licensee should review the Vaive Testing Program to assure that
Hot Leg protecting against overpressurization by testing of check vaives is not unnecessarily deferred due 10 2
Outboard partial draining of the Reactor Coolant misinterpration of the ASME Code.
Pressure System to provide a surge volume is aol
Isolation consider=d a safety practice due o
Valves, 2 in. concerns of maiintaining adequate water
check valves level above the reactor core. Therefore,
full flow tesing of these check valves
1{2)SI9012A to must be performed with the reactor
D, Loops A 10 vessel head removed.
D Cold Leg

Outboard
Pressure
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Table 4.2 (Cont'd)

Pvaluation of Licensee’s Justification

=
Item Valve Drawing No. Licensee’s Justification for Deferring Proposed Alicrnate
No Ideniification Valve Exercsing Testing
vO (Cont’d) Full stroke exercising of all the branch
04 rua check valves will be demonstrated

duning the "Full Flow Test® at reactor

refucling while the reactor vessel head s
removed  Fach loop s mnstrumented to
obtain flow values. The tesi simulstes 3
Charging and Safety Injection Systems

Therefore, each branch run check valve
1 verified 1o pass at least the mimimum

Since these valves perform a sefety
function in both the open and closed
posstion, the valves must be excraised to
the open position prios 10 the close
exercse. Thus, these check vabves will
be excrcised closed at reactor refreling,
also.

This aliernative will provide adequate
assurance of the required levei of safety
and that operational readiness s
maintained during this interval *
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Table 42 (Cont’d)

S ——— == ST —
Item Vabve Drawing No. Licensee’s Justification for Deferring Proposed Alternate Evaluation of Licensee's Justification
No. ldentification Valve Excroising Testing
VO 1(2)RHB735AB | M 62, Rev *These check valves cannot be full or *Full stroke 1t is impractical to part-siroke or fuil stroke exercise these valves open
02 Outboard FHR | AL, (M 520, partial stroke exercised during umit exercising of all the quarterly because the shutoff head of the RHR pumps is lower than
Injection Rev. AE) operation as the shutoff head of the branch run check the Reactor Coolant System pressure and also the valves are located
Prssure “Diagram of pumps is lower thar Reactor Coolant valves will be downstream of the RHR pumps miniumum flow recirculation haes
Isolation Valves | Residual Heat System prossure. demonstrated by
Removal Unst total pump discharge | It is impractical to part-stroke or full stroke cxercise these valves open
(2)RHB949AB | 1 (Unu 2)° Full stroke exercising of all the branch flow during refucling | at cold shutdowns because this would require interrupting reactor decay
Inboard RHR run check valves with the Reactor while the reactor heat removal since during normal RHR pump operation, suction i
Injection Coolant System depressurized but intact | vessel head s drawn from the RCS hot legs and returned to the cold legs. To test
Prssure would not provide adequate surge removed .. these vaives, the return flow to the RCS would again be to the hot legs.
Isolation Valves volume for influx from the RWST 10
' allow the RHR injection sysiem to reach | The flow through The alternative provides fuli-stroke exercising to the open position at
design flow. The alternative method of cach hot leg refucling outages in accordance with OMa 1988 Part 10 9432 2(c)
prowiding a surge volume by partial mjection line shall
draining of the Reactor Coolant System | be vernified by However, the licensee s venifying flow through each hot leg injection
is not considered 2 safe practice due 10 temporanly instalied line by temporanly installing differential pressure gages and calculating

concerns of mamntaming adequate water
level above the reactor core. This
testing also requires that all RHR be
injected through the hot legs only,
thereby solating cooting Mow through
the reactor core

Fuil stroke exercising of all the branch
run check valves will be demonstrated
by total pump discharge flow during
refucling while the reactor vessel head s
removed. This condition 8 required 1o
establish suction from the RWST and
provide system flow conditions similar to
design flow.

The flow through each hot leg injection
line shall be verified by temporantly
calculating the flow from the differenual
pressure.

Since these valves perform a safety
function n both the open and closed

different:al pressure
gages and calculating
the flow from the
differential

pressure.

These check valves
will also be exercised
closed at reactor

refueling.”

the flow from the differential pressure. [t s sot clear why the licensee
would not use the flow transmutier FT600 on the common header
outside containment which supplies these parallel branch hnes. The
licensee should verify whether that flow transmiiter could be used and
revise the rehef request acpordingly.

Also, with respect to exercising the valves open prior 1o performing the
closure exerase, the licensee should refer to the discussion in the
evaluation for VO-09 which describes the NRC staff position that the
ASME Code does not require full-stroke exercising open of a vatve
before venification of closure capability.

The licensee should review the Valve Testing Program to assure that
testing of check valves i not unnecessarily deferred due to a
misinterpration of the ASME Code.

Addutionally, the licenses should clearly :dcaiily under what conditions
testing could be performed and commit 1o testing for those suitable
situations ©
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Evaluation of Liceasce’s Justification

Item Valve Drawing No. Licensee’s Justification for Deferring
Nuo Idennfication Valve Exercsing

VO {Cont'd) position, the valves must be exercised to
02 the open position prior 1o the close

exercise. These check valves will also be
exerased closed at reactor refuching

This alternative will provide adequate
assurance of the required level of safety
and that operations! readiness s
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Table 42 (Comt'd)

Item Valve Drawing No. Licensee’s Justilication for Deferring Proposed Aliernate Evaluation of Licensee’s Justification
vO- 1(2)518938, M 65, Rev “These check valves cannot be "Fuli flow exercising It is impractical to full-stroke exercise this valve open with the reactor
07 RHR Pumps Al (M-522, full-stroke exerased open during unit of the suction check vessel head connected. During power operation, the RCS pressure
Suction from Rev. AE) operation as the shutoff head of the vaive will be prevents the RHR pumps from injecting into the RCS.
RWST 12 . “*Diagram of pumps 18 lower than Reactor Coolant demonstrated by
check valve Safety System pressure. total pump discharge | Also, it is impractical to part-stroke exercise this valve open quarterly
injection The vaives cannot be partiaily stroked flow during refueling | becsuse this vaive is upstream of the RHR pumps mini-flow
System Unit 1 during normal operation when testing while the rezctor recirculation hine return 10 the suction of the RHR pumps.
(Unit 2)° the RHR Pumpe oa mini-flow vessel head i The aiternstive of opening SIB735 to return the RHR flow 1o the
recarcuistion. Alternative flow paths removed * RWST would disable both trains of RHR, as discussed in the
were savestigated and found unsuitable. evaluation for VC-09.
The eight inch recrculation line Per the Valve
(Si003-8") 10 the RWST utilizing the Program Tables, this | During cold shutdowns, injection into the RCS would require draining
RHR return vaive, SIB73S, did not prove | valve is exercised the RCS to provide a surge volume. This action could jeopardize
10 be & prudent method to partial-stroke | open at refueling control of reactor water level above the core.
exercise this valve quarterly and dunag outages (and
cold shutdowns. The following are the exercsed closed by Also, the RHR pumps would have to be aligned to the RWST and not
reasons {or this determination: disassembly at to the RCS, thereby preventing RHR decay heat removal capability
refueling outages by during cold shutdown.
1. This is the only valve on the line that sample disassembly
prowvades solation between the RHR of subject check The alternative provides full-stroke cxercising to the open position at
System and the RWST. With this vabe vaive grouping under | refueling outages in accordance with OM Par: 10 9 43 22(e).
open the RHR System would be rehef request VR-
rendered inoperable and not abie o 04).

fulfill s design basis function during an
acadent

2. Manual operation of this valve would
require closure within 25 to 27 seconds
which i aot possible due (0 valve size

Full stroke exercmsing of the check valves
with the Reactor Coolant System
depressurized but inlact could lead 1o an
inadverient overpressurization of the
system. The alternative method of
providing a surge volume by partial
draining of the Reactior Coolant System
s not conssdered a safe practice due 10

concerns of maintaming adequate water




Table 42 (Cont'd)

Vaive i : Licensee's fustification for Deferring Evaluation of Licensees Justification
tdentification Vaive Exercising

(Coent'd) level above the reactor core.

in addition, the RHR system is requited
to be in operation at all times to provide
shutdown cooling while n cold
shutdown In this configuration, flow
through SISSS8 i not possibie.

Full flow exercising of the suction check
valve will be demonstrated by total
pump discharge flow dunng refueling
while the reacior vesse! head is
removed. This condition is required to
establish suction from the RWST and
prowvide system flow conditions similar to
design flow *
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Table 42 (Cent'd)

ftem Valve Drawing No. ficensee’s Justification for Deferring Proposed Alternsie Evsluation of Licensee’s Justification
No Identification Valve Exercising Testing
Vo 1(2)IW0062, A-39, Rev. “The IVSW check valves and piping “These valves will be | According 1o the UFSAR, § 6.24 4, the Isolation Valve Scal Water
0h 1{2IW0063, AA, (M-512, configuration do not allow for ease of exercised open as (IVSW) System provides a water yeal at certain containment isolation
1(2)IWD6d, Rev U, testing The method used to test the stated above during valves during any condition which requires containment isoletion. Such
1(2)IW006S, “Dragram of check valves on the automatically 2 refueling outage * valves are located in lines which could be exposed 1o containment
1(2)IW0066, isolation Valve | actuated injection lines (TW0062-69 atmosphere following a LOCA. The system injects seal water between
H(2)IWD067, Seal Water 73-R3. 90 95 IWOi81-186) requires the Per the Vaive the seats and stem packing of globe and double-disk type isolation
1(2)IW0068, Unit 1 (Unit initiation of IVSW and the observation Program Tables, valves and into the piping between other types of valves.
1{2)IW0069, 2) of & pressure drop at each branch of the | these vaives are
1(2)IW0076, main hesder. The method used to test exercised open at For lines which are connected to the RCS or that could communicate
the check valves on the manually refueling outages with the containment atmosphere and be voud of water immediately
All of above are actuated injection lines (TW0070 198) following a LOCA, isolation and seal water injection are automatically
05 in IVSW requires the initiation of IVSW and the actuated. Austomatic isolation and seal water injection are siso
check vahves. observation of the IVSW tank level provided for other components which can be exposed to reactor coolant
change The applicable technique or containment atmosphere through leakage or failure of 2 related hine
1(2)IW0074, done on one check valve at 2 ime until or component. The isoiated lines are not required for postaccident
1(2)IW0075, all vaives have been tested. service.
H(2)IW0076,
H2)IW0077, The function of the IVSW system s io For lines that are pormally filled with water and will remain filled
1(2)IWO0078, pressurize each supply line so that if following a LOCA or lines which must remain ir service for a time
1(2)IW0079, icakage at these penctrations does cxist, following 2 1.OCA, isolation and seal water injection are manually
it will be from the seal water system into actuated. The scal water injection ensures a long term seal
All of above ars containment.  The pressure introduced
038 in IVSW s shghtly higher than the containment The capacty of the system to deliver water in acoordance with the
check valves post accident design pressure. The high design was verified during the preoperational testing,
pressure aw from the penetration
1(2)I'W008Q, pressurization system keeps the [VSW The valves in question are check valves in the seal water supply path 10
“1(2)IWO0081, 1ank pressurized and maintains the valves at vanous containmen: penetrations. The check valves are
1{2)IW0082, required driving pressure for injection. simpie check valves not equipped with position indication or external
H2)IWO0R], The system s not instrumented with operators.
1{2IWO080, flow indication because it is not nceded,
H{2)IWO009S, nor i it necessary. No maximum For the automatically initiated portion, the licensee states that the
acadent flow is applicable 1o these IVSW must be initiated and the pressure drop at each branch of the
Al of the valves, however, an initial opening of the main header must be observed.
Above are 0.5 vaive is required io pressurize the
n IVSW check injection jine. The flow that i required From each branch line, the check valves 1o be tested are located on
valves, 10 perform this function is confirmed paralic] sub-branches leading 10 the indvidual containment isolaiion

during the iest described above.

This testing rend-rs the sysiem
. inoperable for 36 to 48 hours. This is

vaives (o be served by the IVSW.
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Table 42 (Cont'd)

B S

from the Reactor Coolant Pumps.

It is unacceptable to test these vaives
duning cold shutdown for the foliowing
addiional reasons:

1) The test results in 0.5 man rem of
radiation expusure for each test

2) The IVSW Sysiem requires flushing
1o prevent the intrusion of impurities.
This s a burden on the radwaste sysiem
3) Each valve iest requires the same
sclup, ie. draining and flushing The
plant would have to remain shutdown
for at least 48 hours to perform this
testing A significant amount of tme 1
required for pre and post test setup and
could delay a return to power. Also, #t
would be impractical to start this test
(which includes the above valve scope)
without performing each valve test.

These valves will be exercised open as
stated above dunng a refuchng outage.
This alternative will provide adequate
assurance of continued operational
readmess of the check valves and
maintain the required level of safety ”

hiem Valve Drawing No. Licensee's Justification for Deferring Proposed Altcrnate Evaluation of Licensee’s Justification
Ne. Identification Vaive Fxercising Testing
VO (Cont'd) unacceptable during operation due to a it does not appesr that the licensee’s test method for the automatic
06 requirement in the Technical portions of the IVSW of initiating IVSW and observing the przssure
1{2)IW0181 to Specifications that the IVSW system be drop st each branch of the main header would properly verify flow for
IW0188, operable at all imes. The IVSW each individual check valve since the pressure drop could be caused by
System, and portions of the Chemical excessive flow through one valve and biocked flow in another valve.
All of above are and Volume Control System wouid
038 i IVSW require draining, thus rendering these For the manually intiated portion, the IVSW must be initiated and
check valves, systems inoperable. Furthermore, for the IVSW tank level must be observed indvidually for each check valve
manually actuated TVSW header, the until all vaives have been tested. Testing renders the system inoperable
1H2IWO0198 0 S Reactor Coolant Pumps would need 1o for 36 to 48 hours. This could extend the time for cold shutdowns by
. IVSW check be shutdown to ailow solating the 48 hours or more.
valve Component Cooling Water return flow

The hicensee states that the Technical Specifications require that the
IVSWS be operabie at all times. In actuality, § 39 1A and C of the
Techaical Specifications state that the IVSWS shall be operable unless
the reactor is in the cold shutdown condition except that any one
header of the IVSWS may be inoperabie not to exceed four consecutive
days during reactor operation 10 permit mainienance

Nevertheless, it 8 excessively burdensome to test these check valves
open quarterty or during cold shutdowns because of the time
consuming nature of the testing

For the automanicaily initiated portions of the IVSW System, it s
acceptable 1o defer testing 10 refueling outages in accordance with OM
Part 10 ¥ 4322(c). However, the licensee should revise the iest
procedure to a method which would verify positively that cach

For the manually imitiated portions of the IVSW System, the [The
alternative provides full-stroke exercising 1o the open position during
refueling outages in accordance with OM Part 10 432 2(¢)

Also the hicensee should vernify that these valves, whether in the
automatic or manual portions of the iVSW System, do not perform a
safety function in the closed position, since the Containment Isolation
components 1o which the IVSW check valves are connected include
Pressure Isolation Vaives and other high energy line valves such as for
the RCP scal water supply line and the CVTS Letdown line.




Table 4.3 (Cont'd)
=2’ R e e e e
Ttem Valve Drawing No Licensee’s Justification fur Deferring Proposed Alternate Evaluation of Licensee’s Justification
No. Identification Vaive Exercising Testing .
Contamment Isolation Vaive System
Vo 1(2)CSO00S/CSO | M- 44, Rev. JL, | “All these contamment solation valves "Consequently, the The only available method for testing these valves is by leak testing It
10 009/ CS0013, (M-514, Rev are simpic check valves that have no containment is impractical io test these valves closed quarterly or during cold
Cont. Spray AF), position indication. A leak test will be isolation valves histed | shutdowns because ihe valves and test connections are located inside
Pumps periormed to verify closure. To test will be exercised containment and the licensce has demonsirated that an undue burden
Admussion 10 M- 87, Rev. 1{2)DT9158, 1(2)PRO0O29, 1(2)RCRO47, closed every would exist to leak test these valves during cold shutdown because of
in. check valves AB, and 1(2)S18933 on a quarterly bass refucling outage, not | extended time required for the shutdown and additional radiation
would require a containment entry 1o exceed two years. exposure (o personnel. For RCBO79, containment entry would be
1(2)DTISK, M-70-1, Rev. during reactor operaiion to manually as directed by required to install spectacie flanges which would olate the pressure
Nitrogen Supply | AN, close these vaives. As for 1(2)CS0003, 10CFRS0 Appendix relie! capabilities of the ECCS pumps.
1o RCODT 1 i 1{2)CS0009, and 1(2)CS0013, 2 J leak rate testing ”
check valve M-53, Rev. contsinment entry to manusily blank off The aliernative provides full-stroke exercising to the closed position at
AV, the CS discharge header would be Per the Valve refucling outages in accordsnce with OM Part 10 ¥ 4.3.2 2(¢).
1{2)PROO29, required  Testing these 14 valves duning | Program Tables,
Cont. Aw M-65, Rev cold shutdown would result in CS000S, CS0009,
Samphing AL, (M-522, unnccessary delays in unit startup and and CS0013 are
Biower Rev. AF) an unnecessary accumulation of exercised open
Discharge CIV, radiation dose. 1{2)RCBO79 also would quarterly and
1 in. check vaive require & containment entry, but to exercised closed at
install spectacle flanges in order to refuching outages.
1{2)RC8047, isolate the test area. As such, this
PRT Nitrogen would eliminate the relicf capabiliies of | DT9158, PR0O029,
Supply 0.75 in. the ECCS pumps. Thus, in order 10 test | RCB047, and Si8933
check vaive these valves, the reactor head must be are exercised closed
removed which s oaly done during a at refueling cuiages.
1(2)RCBGT9, refueling oulage. Consequently, the
ECCS coniainment isofation valves listed will RCBO79 is exercised
Discharge Line be exercsed closed every refueling closed at refueling
to PRTCIV, 4 outage, not 1o exoeed two years, as outages and
n. check valve directed by 10CFR50 Appendix J leak exercsed open at
rate testing” refueiing outages by
1{2)S18933, sempic disassembly
Accumulator of the subject check
Nitrogen Supply ; valve grouping (as
CIV, | in. check per reliefl request
valve VR-04).
= = ———————




