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1.0 INTRODUCTION

The Code of federal Rc?u1ntions. 10 CFR 50.5%a(g), vequires that inservice
testing (IST) of certain ASME Code Class 1, 2, and 3 pumps and valves be
performed in accordance with Secifon X1 of the ASME Loiler and Pressure
Vessel Code and applicable addenda, except where specific written relief
has buen requested hy the licensee and granted by the Commission pursuvant
to Subsections (a)(3)(1), (@)(3(H1), or (g)(6)(1) of 10 CFR 50.55a. In
reguesting relfef, the licensee must demonstrate that: (1) the proposed
alternatives providi n acceptable level of quality and safety:

(2) comp'iance wouid result in hardship or unusual difficulty without a
tompansating increase in Lhe level of guality and safety; or

(3) conformance with certain requirements of the applicable Code edition
and addenda 15 impractical for its facility,

These regulations authorize the Commission to grant relief from ASME Code
requirements upon making the necessary findings. The NRC staff's findings
with respect to granting or not granting the relief requested as part of
the 1icensee's 15T Program are contained in thic Safety Evaluation (SE).

In Commonwealth Edison’'s July 2, 1990, submittal, Revision 3 of the Quad
Cities Station !nservice Test (1ST) Program was provided., Revision 3 ]
incorporated NRC guidance contained in Generic Letter (GL) 89-04,

“Guidance on Derveloping Acceptable Inservice Testing Programs." This
submittal supplemented your response to GL 89-04 in letters dated

October 2, 1989, and March 14, 1990. New relief requests were identified
which were submitted for NRC review. In addition, several relief requests
submitted prior to issuance of GL 89-04 (April 3, 1989) which did not
conflict with positions covered by GL 89-04, Attachment 1, were included

in the program submittal. Relief was grantec by GL 89-04 for these relfef
requests s noted in Table 1. Relief requests that meet the guidance of Gl
89-04, Attachment 1, are also listed in Table 1. Evaluations of the new
relief requests are provided in this SE.

The NRC may conduct inspections to determine licensee conformance with
the provisions of the approval granted by the GL and may inspect aspects
of the IST program not addressed by CL 89-04.
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2.0 DESCRIPTION AND DISCUSSION - PuMb RELIEF REQUESTS (RR)

2.1 Bylief fequest RP-00A

The Vicersee ubmitted this RR as ore of three identified during their

! program review for GC 89-04. It 15 applicable to a)) Code Class 1, 2, and

| 3 pumps in the 15T program. Relief from the requirements of Iwb«4510, and

E Tables IWP=3100+=1 anc =2 relative to measuring vibration amplitude 15 re-

i guested, Alternatively, the licensee proposes to measure vibration velocity,

2.1.1 Altervative 1 n

-

E The licensee proposes that pump vibration measurements will be taken in

; vibration velocity (inches per second) i1 the pump speed is greater than

| or equal to 600 KIM, There are no safely-related centrifugal pumps that |
. opera. ** speeds < 600 RPM at Quad Cities. Also, there are no sately- :
; related v. ‘tical 1ine shaft pumps at Quad Cities, The proposed a'lowable ;
ranges of vibration velocity are as follows:

a A tabl Required ;

(HPCT and RHROW)

R AR AR R RS E SRR R R RS SRR RAS R R RS RN RER RS RR R R S

| Pump_ Type nge Alert Range :‘S;_ﬂ.w.tﬁm |
» .entrifugal with $ 2.5 vr > 2.5 Vr and v 6.0 Vr

L speed & 600 RPM $ 6.0 Vr |

| (extept MPCI and or ar a

| RURSW) > 0,325 ips » (L 700 ips 5

| contrifucs) with & 1.§ vr s 1.5 Vrand > 2.5 Vr |

speed z 600 RPM $ 2.5 Vr |

J

i.

P L L L N R SR L P Bl Rl

| Reciprocating $ 2.5V » 2.5V and » 6.0 Vr

X ¥ 6.0 vr

| (iear § 2.5 ¥ >2.5Vrand > 6.0 Vr !
| $ 6.0 Vvr ',
| 3

yr = yibration reference value g
. ips = inches per second :

| 2.1.2 Licensee's Basis for Relief

| The licensee states: “Low amplitude, high freguer , viuration cue to

7 misalignment, imbalance, or bearing wear is diffic. @ to detect via

' vibration amplitude measurements when bump speed is greater than or equil 3
to 600 RPM, Vibration velocity measurements are mui.i nore sensitive to f
small changes that are indicative of developing mechanical probisms. :
Vibration velocity is a far more intormative reading bocause i1 accounts

for both displacement and frequency range. A vibration manitoring program q
based on velocity is more comprehensive than tnat required by the Lode. :
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Timits for WPCL and RMRSW pump vibration levels. WMowever, the licensee
may be able Lo justify assigning a higher "Alert" absolute 1imit for the
UZHPCI pump 11 the higher levels being experien.eu can be shown to be
accepighle for normal operation of the pump.

2.1.4 Contlusign

3.0
3‘1

The Ticensee s proposed alternative testing meets OM-€ for vibration
measurement 1imiis, exiept for the proposed limits of the HPCl ana RHRSW
pumps. NRC ha< approved the use of CA*6 &s an acceptabls alternative 1o
IWP of Section X1 through ASME Code Case N-46%. Therefore, the projc-ed
testing orovides an acceptlable Teve! of quality and safety and relivf is
yranted purswant to 10 CFR 50.55a(a)i3){1) except far the prorosed esting
of the HPCI and RMPSW pumps. The licensee must ales meut the requiraments
of OM-6, Sectiovn 4.6, related to vibration weasuren. i and instrusentation,

Relief cannot be granteu for the elimination of absodute 1imits for WPC]
and RMRSW punps.  The gbsolute Alert and Reguired Actior Range Vimits must
be applied te the HPCl and MHRSW test results.

YALVE RELIEF REQUESTS (RR)
RELIES REQUEST Ky 00D

The licensee suboitted this new RR identified during thair program review
for GL 78-04, Rk RV-000 applies to al) Category A and R power operated
valves, Relief is roguested from the requirements of 1WwV-3417(a) to
compare valve stvoke times to previous test resulte for ceteraining
corract ive actions,

211 Alternative Tecting

The Vicgnsee t=n orcsosed that Quad Cities Station will establish a
refarevie valv: ctroke time when the valve is known to be vperating
accoptubly. When a reference value may have beer affected by repair or
routine sorvicing of the va've, & new reference value wiii be determinad
or tne previous * ‘erence value will be reconfirmed. The test frequency
will be frcremsea Lo monthly if the measured ful)l stroke time is in the
Alecy Range, and the valve will be declared inoperable if thy weasured
full stroke *ime ‘5 in the Required Action Range. Specific acceptable,
g'eri, and required action ranges, identified as multipiiers of the
established raference stroke time, Yor power opervated valve stroke times
iar each type of valve actuator are ideniified in the RR. Four main steam
vieiation valves (MSIVs), tne acceptable range is per technical
specifications, no alert rénze is definec, and the required action
timiting value is the upper Jimit for operabi’ity stated in the technical
specificat.on,



3.1.2 Licenste's Gasis for Reliet

The licensee states: "‘he Code requirement for more fraquent testing is
based on a comparison belween the currert stroke time and the previvus
stroke tiame. This approach a)lows the threshold for more freguent testing
to slow'y creep up over time, 1f thare are small changes hetween the
current stroke time and the previous stroke time. A variable limit based
on the previous stroke time is difficult to administer because the 1imi*
is not a permanent entry in the test procedure. Conversely, a fixed limit
based o0 a reference value stroke time wil) yleid a tighter bant of
acceptable vtroke times and is ensy to administer. "

3.1.3 Evaiyation

"he NRC has indicated in GL 89-04, Position 6, that measuring changes in
stroke times from a roference value as opposed to measuring changes from
the pre ious test 9y an acceplable alternative. What is not speciiicaly
stated in th, rellef requett is the melhod for establishing the maximum
strole time (Jimitirg value for full-struke) for valves other than MSIVs,
However, the licensee has clarified the method in technical approsch and
position TV OUA which states Lhe follewing:

"Haximum stroke times are established using multipliers and the reference
stroke time »alue. Tor SOVs with Tr < 2s, Ymax = 2s5. For MOVs with Ty

< 108, Tmax = 2 OFr. For MOV: with Tr > 10s, Tmax = 1, 75Tmax. For
AOVs/HOVs, Tmax = 2.0Tr. In . | cases, if the technical specification
maximum stroke time is less tan that celculvted using the multipliers,
the technical specification s.roke time will _ipply. "

The approach is congistent with guidelines in L 89-04, Position §,
“Limiting Values of Fuli-Strok: Times for Powe Operated Valves." For the
main steam isolation valves (MLIVs), eliminatic of an alert range is
acceptable in that a 2-second range of operability (3 & t & 5 seconds) as
defined by technical specifications (75) provide: a narrow operational
range with Timiting vaiues, With streke times mcasured to the nearest
second, an alert range for the M5IVs would extend beyond the operability
limits. However, the licensee should sdd to Table 1 of the RR "Tfs < 3.0"
for the lower 1imiting value of the required action range for the MSivVs
with “Tfs > 5" for the upper limiting value. Additional informat‘er on
M5iVs stroke times is provided in the licensee's technical approach and
pesition Ty-30C,

3.1.4 Conclusfons

| Because the relief request and proposed alternative testiag are consistent

| with a position the NRC staff has previously indicated provides equivalent

| assurance of the operational readiness of power operated valves, and

] therefore, an acceptable level of quality and satety, relief is granted

| pursuant to 10 CFR %D 55a(a)(3)(1). The licensee is to essign limiiing

| values of stioke times, as applicable, per their techn'cal arproach and
position TV+DUA, and assign a lower limiting value or 3 seconds and an
upper limiting value of 5 seconds for MSIVs per 15 requirements



3.2 RELIEF REQUEST Rv-00f

The 1icensee submitted this new RR fdentified during their program review
fur GL 89-04, A number of check valves are listed for which relief from
the requirements of IWv-3521, "Test Freguency," and IWv-3522, “Exercising
Procedure,” is requested. The subject check valves are required to close
to fulfill their safety function. The valves are identified in Lhe 157
Plan Valve Listing as follows:

Valye Number Valve Function
Unit 1 Valves:

1001-131 RHR = condensate makeup transfer line isolation

1001-136A RHR ~ condensate makeup transfer line fsolation

10011368 RHR = condensate makeup transfer line isolation

1402-071 Core spray - condensate makeup transfer line isolat on

2301-020 HPC] to condensate storage tank backflow prevention

2301-082 HPC1 gland sea)l/lube oil conling pump backfiow
prevention

2301-076 HPC) gland seal condenser return pump backflow
prevention

2301-108 MPCT ECCS f41] system to HPC] backflow protection

2399-00% HPCT turh ine exhaust vacuum breaker

2399~006 HPCT turbine exhaust vacuum breaker

2901-010 HPC] safe shutdown makeup to HPCl backflow protection

3999-085 LPSW = DG coeling water pump discharge check valve

3999-088 LPSW = DG cooling water pump discharge cross-tie check
valve

5199-158 Diesel ofl = excess fuel return backflow protection

Unit 1/2 valves:
5199-158-1/2 Diese) oi)l ~ excess fue) return backflow protection

Unit 2 Valves:

1001-131 RHR = condensate makeup transfer line isolation

1001-136A RHR + condensate makeup transfer line isolation

1001-1368 RHR - condensate makeup transfer line isolation

1402-070 Core spray = condensate makeup transfer line isolation

2301-020 HPCI to condensate storage tank backflow prevention

2301-051 HPCI gland seal/lube oil cooling pump backflow prevention

2301-076 HPCI gland seal condenser return pump backflow prevention

2301-108 WPC1 ECCS 1111 system to HPCI backflow prevention

£399-005 HPC] turbine exhaust vacuum breaker

2399006 HPCI turbine exhaust vacuum breaker

2901-010 HPC]1 safe shutdown makeup to HPCI backflow protection

3999-088 LPSW = DG cooling water pump discharge crocs~tie check
valve

5199-158 Diese! 6i) = excess fuel return backflow protection



3.2.1 Alternative Testing

The licersee proposes: “The operability of the subject check valves

will be verified by disassembly. Due to the scope of this testing
(specifically, the personnel hazards involved and system operating
rostrictiontg. disassembly and inspection will be performed during reactor
re‘uel ing outages. Since it would be burdensome to disassemble and
inspect all of the subject check valves during each refueling outage, a
sanple disassembly and inspection plan for groups of fdentical valves in
similar applications will be employed.

Check valves will be disassembled tn the extent necrssary to assess

the condition of the valve and to a) 'ow manual exercising of the disk.
During the visual examinetion, full stroke capability will be verified.
Any loose or corroded parts wili be evaluated and appropriate corrective
action will be taken, if rejuired,

The population of check valves listed in this relief request has been
broken down into sample groups that contain no more than four valves. Al
of the valves in a given sample group ave of identical design
(manufacturer, size, mode! number, and materials of construction) and have
the same service conditions including valve orientation.”

3.2.2 Licensee's Basis for Relief

The licensee states: "Quad Cities has conductea a detailed evaluation of
tne testability of each of the subject valves. We have concluded that
there is no quantitative means of verifying that the subject check valves
have been exercised to the closed position by either « reverse flow or
"seat leakage" type test. A variety of pressure tests, vacuim tests,
special system alignments, etc., were evaluated, and no conclusive test is
possible.”

3.2.3 Evaluation

The licensee is employing disassembly and inspection to verify check valve
closure capability. [Ihe basis indicates that no quantitative means was
identified to verify closure. Though there are cases which require
quantitative means for verifying closure capability, these involve
measurement of the leakage rates of valves. The relief request does not
relate to leakage rate measurement,

The NRC encourages tre use of non-intrusive methods for evaluating the
position of check valve disks, The 1isting of valves covered by this
relief request includes several where valve closure could possibly be
verified by some means that is acceptable, such as non-intrusive methods,
but not “quantitative" (reference GL 89-04, Position 3, "Backflow Testing
of Check Valves," questions and answers in the 10/25/89 "Minutes of the
Public Meetings on Generic Letter 89-04"). Disassembly and inspection for
verifying the closed position of check valves is considered an acceptable
option only when no other means is available.
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3.2.4

4.0

Based on the possibility that other means, including non+intrusive
techniques or monitoring of system parameters that are non-quantitative,
exist to verify the valves are closed, relief cannot be granted on a
long=term basis. MHowever, because the licensee will be required to
investigate other options, an interim period of time should be allowed for
this effort., With current design and testing methocs, 1t is impractical
to verify the valves are closed, The alternative testing provides
reasonable assurance of the operational readiness for the valves in the
interim. Immediate imposition of the Code requirements is an undue burden
on the licensee as it would result in declaring the valves inoperable and
possibly require a plant shutdown unti] an alternative test method for
each valve could be developsd and implemented.

Conclusion

Based on (1) the impracticality of verifying valve :losure with the
current design configuration and testing methods, but the possibility of
verification ut1112ing other test methods, (2) the hurden onh the licensee
't Code requirements were immediately imposed, (3) the alternative testing
providing reasonable assurance of the operationa)l readiness of the valves
tor an interim period, and (4) consideration of the time involved in
evaluating and implementing alternative test methods, interim relief for a
pericd of one year or until the next refueling outage, whichever is later,
is granted pursuant to 10 CFR 50.55a(g)(6)(1). In the interim, the licensee
should determine a means of verifying valve closure other than employing a
disassembly and inspection program. If no other means, including non-
intrusive, can be utilized, specific relief for each individual valve, or
group of similar valves, will be required describing the reasons why no
other means are available.

AN ES

1. RR RP=00A, Section 2.1: The licensee has not justified elimination
of the vibration absolute Vimits for the HPCI and RHRSW pumps. The
proposed limits Tor cencrifugal pumps should be applied to these
pumps as well, Additionally, the licensee should ensure that all of
the elements of vibration menitoring in OM-6, 1988, are included in
the Quad Cities program. A specific relief request addressing the
UZHPCT pump could be submitted, if the licensee can justify that the
vibration levels being experienced on this pump do not adversely
atfect operational readiness of the pump.

2. The licensee's basis for Relief Pequest (RR) RP-00C appears to utilize
Article IwP-3210, "Allowable Ranges of Inservice Test Quantities,"
as an argument against establishing new reference values. It appears
that RR RP-00C would allow the licensee to continue to rely on a
pump which has demonstrated obvious degradation by porfornin? an
operability analysis and expanding the allowable ranges. This
course of action is inconsistent with the intent of ASME Section X1
which is to identify degradation of components in an effort to ensure
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RR RV=00F, Section 3.2: The licensee should determine & means

of verifying valve closure other than employing a disassembly and
inspection program. 1f no other means, including non=intrusive,
can be utilized, specific relief for each individua) valve, or
group of similar valves, will be required describing the reasons
why no other means are avallable.

RR RV-30B: The licensee indicates that the "as-found" setpoint terting
done at the test facility is not necessarily representative of & valve's
condition when it was installed in the plant, The 1980 Editien of
Section XI with addenda through the 1980 Winter Addendum, the Code
applicable to the current interval Quad Cities 18T Program, requires
safety and rolief valve setpoints be tested in accordance with ASME

PTC 25.3 - 1976. Section 3.09 of the PTC requires that no adjustment

to the valve shall be made during the test,

The TS5 requirements for testing these valves are written to ensure that
at least one-half of the nine safety valves arc properly set prior to
startup from a refueling outage. The purpose of ASME Code, Section XI,
inservice testing is to monitor the condition of pumps and valves to pro-
vide assurance of operational readiness of the componen‘ <. One aspect of
the inservice testing per IWV-3513 not covered by TS req.irements is that
when a degraded condition on une velve 1s fdentified, additional valves

are tested to assess if other components could also be affected. Applying

this relief could result in a situation where all of the tested valves
fail with no further testing of the remaining valves. Reference

NRC's Safety Evaluation on Dresden Nuclear Power Station, Units 2

and 3, Section 4.3.3, dated July 25, 1990.

Technical Approach and Position Summary TV-00C and Tv-16A:

These approaches relate to testing containment isolation valves or
drywell/wetwell vacuum breakers in groups rather than individually.
Generally, relief is required for test configurations which do not
monitor valves individually. The )licensee should consider
submitting these positions as relfef requests. 1f any valves in
the groupings can be tested individua)ly, the measured individual
leakage rates should be subtracted from the leakage rate measured
for the group.

Tecinical Approach and Position Summary TV-00F: For safety and
relief valves, PTC~25.2-1976 (not PTC~25.2-1976) is to be utilizea
for testing per the 1980 Edition of Section X1. The requirements of
Section 3.0, Guiding Principals, as well as the operational readi-
ness testing requirements of Section 4.09 are to be met,

Test Frequency Abbreviations: The frequency for reactor refueling
indicates .hat no duration in days is applicable because it does not
have a repetitive duration. The licensee should determine a maximua
duration for a "refueling" frequency such that if an extended
shutdown occurs, inservice testing for a number of valves scheduled
to be tested during refueling outages would be tested during the
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exiended shutdown, .f possible. Ge-~erally, the maximum duration for
a refueling frejuency is based on the fuel cycle for a plant, up to
24 months. The frequency will impact the schedule for check valves
included in the 1i-ensee's disassembly and inspection, which should
be structured on a maximun schedule of & years unless an extreme
hardship is justified, as described in GL B89-04, Position 2.



