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Page No.

1

02/20/92
VERMONT YANKEE NUCLEAR POWER STATION
SAFETY EVALUATION TABLE 1
SUMMARY OF RELIEF REQUESTS
RELIEF TER SECTION XI EQUIPMENT ALTENNATE ACTION
REQUEST  SECTION  REQUIPEMENT  IDENTIFICATION METHOD OF aY
NUMBER & SUBJECT TESTING USNRC
Pump N/A IWP-3210: A1l pumps in the The licensee Preapproved
GP-1 Allowable IST program specified expanded GL 89-04,
ranges of Alert and Required See Anomaly Item 24.
differential Action Ranges.
pressure and
flow
Pump N/A IWP-3300 and A1l pumps in the Pump vibration will Preapproved
GP-2 -4300: IST program be measured per GL 89-04,
Measure pump ANS1/ASME OM-6. Relief not evaluated
bearing in TER.
temperature
Pump 2.1.1.1 IWP-4500: A1l pumps in the Pump vibration will Interim Relief
GP-3 Pump IST program be measured per Granted with
vibration ANST/ASME OM-6. provisions
measurements (a)(3)(1), for two
years from SE's date
Pump 2.2.1.1 [IWP-3100: Service water Perform as-found Provisional
Pl Measure inlet pumps: P7-1A, test quarterly and a Relief Granted
pressure and -1B, -1C, and full flow test at (9)(6)(1)
flow rate -10 refueling outages.
Pump N/A IWP-3100: Standby liquid Measure and analyze Preapproved
Pz Measure control pumps: flow »nd vibration GL 89-04,
differential P45-1A and -18  per lwP-3200. See Anomaly Item 14,
pressure
Pump N/A IWP-3110: Reactor building None. Preapproved
P3 Observe closed cooling GL 89-04,
lubricant water pumps: See Anomaly Item 13.
level or PS9-1A and -18B
pressure
Pump 2.3.1.1 1IWP-3100: Reactor building As-found test Interim Relief
P4 Test method <closed cooling quarterly and a full Granted
and frequency water pumps: flow test once each (g)(6)(i)

P§9-1A and -1B

year,

RTINS NI TN <SS _—_— B~

for one year or
until next refueling
outage.
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Page No. 3
ve/20/92

RELIEF TER
REQUEST  S.CTION
NUMBER

Valve 3:3:%:1
V2

Valve N/A

V3

Valve N/A

vé

Valve N/A

vh

Valve N/A

V6

Valve 3.10.1.1
V7

Valve N/A

V8

VERMONT YANKEE NUCLEAR POWER STATION
SAFETY EVALUATION TABLE 1
SUMMARY OF RELIEF REQUESTS

SECTION XI EQUIPMENT ALTERNATE ACTION
REQUIREMENT  IDENTIFICATION METHOD OF BY

& SUBJECT TESTING USNRC
[Wv-3520; Service water to Exercise open Interim Relief
Test diesels check quarterly. Verify Granted
frequency valves: closed by some (g)(6)(1)

V70-43A and -43B positive means on for one year or
sampling basis at until next refueling
refueling outages. outage.

IWv-3413: RHR service ,, Exercise valves Preapproved

Measure water pump quarterly. Stroke GL 89-04,

stroke times cooling outlet times are not See Anomaly Item 16,
valves: measured.

SE-70-4A, -4B,

-4C and -40

1WV-3520: Excess flow Verify valve ¢ sure ‘reapproved

Test check valves: during refuel .ug GL 89-04,

frequency 2-2-7A, -7B, -BA outage uydrostatic Relief not evaluated
and -8B test. in TER.

IWv-3413: Diesel generator Verify proper valve Preapproved

Measure air start operation by meeting GL 89-04,

stroke times valves: the diesel start See Anomaly Item 23.
AS]1 and AS2 time requirement.

IWV-3520: Feedwater 1ine Verify closure Preapproved

Test check valves: during refueling GL 89-04,

frequency V2-27A and -96A outage leak rate Relief not evaluated

testing. in TER.

IWV-3520: Inboard Verify closure by Relief Granted

Test feedwrter check sample disassembly (g)(86)(1)

frequency valves: during refueling
V2-28A and -28B outages.

IWV-3420: Inboard These valves have Preapproved

Leak rate feedwater check been exempted as GL 89-04,

test Category valves: containment See Anomaly Item 22.

A valves V2-28A and -288B isolation valves and

will not be leak
tested.

e ST~ s e ) WY O S
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RELIEF
REQUEST
NUMBER

Valve
V23

Valve
‘24

Valve
V2§

Valve
V26

Valve
27

Valve
V2§

Valve
V29

Valve
V3o

6

FER
SECTION

3.5.1.1

N/A

N/A

N/A

3.6.1.1

N/A

3.7.3.1

Measure

VERMONT YANKEE NUCLEAR POWER STATION
SAFETY EVALUATION TABLE 1
SUMMARY OF RELIEF REQUESTS

———— PRvEN —ve

stroke times V10-89A and -89B pump test.

TWV-3522. RiR pressurizing Ve *1fy closure

Test line check during surveillance

frequency valves: runs of the RHR
V10-36A and -36B pumps.

JWV-3520: RCIC excess flow Functionally test

Test method check valves: each refuel'ng

and frequency SL13-55A through outage.
-550

RCIC turbine
governor valve

[WV-3413: Verify proper

stroke times pump tests.

IWV-3520: Gland seal
Test method condensate pump
and frequency discharge check
valves:
V13-70 and -132

operation during

fxercise open during
RCIC surveillance
test. Verify closure
by disassembly or
positive means each
gparating cycle,

SECTION XI EQUIPMENT ALTERNATE ACTION
REQUIREMENT  1DENTIFICATION METHOD OF BY
& SUBJECT TESTING USNRC
IWv-35¢21: SLC injection Demonstrate opening ~“rovisional Relief
Test check valves: each refueling and wuranted
frequency V11-16 and -17 closure on (g)(6)(1)
alternating
refueling outages.
IWv-3511: SLC relief Test bo*™ valves Preapproved
Test valves: each refugiing GL 89-04,
fr aquency SR-39A anu -398B outage. Relief not evaluated
in TER.
IWV-3420: RHR prossure Verify leak tight Preapproved
Test boundary integrity by GL 89-04,
frequency isolation continuous See Anomaly Item 18,
valves: monitoring of
ViC-17, -?7A, downstraam pressure,
~27B, -46A and
-468
[WV-3413: RHR flcw cortrol Verify proper Preapproved
Measure valves: operation during the GL 89-04,

See Anomaly [tem 20.

Relief Granted
(2)(8)(1)

Preapproved

GL 89-04,

Relief not evaluatcd
in TER.

Preapproved

GL 89-04,

Relief not evaluated
in TER.

Relief Granted
(9)(8)(1)
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The evaluations in this TER are applicable only to the components or
groups of components identified by the submitted requests. These evaluations
may not be extended to apply to similar components that are not identified by
the request at this or any other comparable facility without separate review
and approval by NRC. Further, the evaluations and recommendations are limited
to the requirement(s) and/or function(s) explicitly discussed in the
applicable TER section. For example, the results of an evaluation of a
request involving testing of the containment isolation function of a valve
cannot be extended to allow the test to satisfy a requirement to verify the
valve's pressure isolation function, unless that extension is explicitly
stated,

Vermont Yankee Nuclear Power Corporation provided several cold shutdown
justifications for exercising Category A, B, and C valves during cold
shutdowns and refueling outages instead of quarterly. These justifications
were reviewed and found to be acceptable except as noted in Appendix A.






c. On reciprocating pumps. the location shall be on the bearing
housing of the crankshaft, appro. mately perpendicular to both the
crankshaft and the lire of plunger travel.

TABLE GP-3-)
RANGES OF TEST PARAMETER
PLUMP PUMP TEST ACCEPTABLE ALERT REQUIRED
TYRE SPEED PARAMETER RANGE RANGE ACTION RANGE
:9"’"“14961
and Vertical
Line Shaft <800 rpm Ve «2.5V, 22.5Y, to 8y, »6Y, or 222 mils
but not » 10 5 mils but not > 22 mils
=600 rpm e <2.5Y, »7 5, to BY, >8Y, or 20.70 in/sec
byt not> 325 in/sec but not>0.70 in/siéc
Reciprocat ing Vg or V¥, <2 &V, >2 .5V, to 6V, >BV,
HPCT{HP pump)* v, 2.5V, »2.5V, to 6V, 26V,

but not> 675 in/sec but not>0.70 in/sec or 0.70 in/sec

Note: V, = Vibrationa!l displacement
V, = Vibratic al velocity
¥, = Reference vibration (spectrum overall value)

* Resonance peaks shall also be .valuated during each test and shall have an Acceptable Range upper
limit of | 05V, and an Alert Range upper 1imit of | 3V,

Past testing and aralysis performed on the High Pressure Cnolant
Injection (HPCI) system by Vermont Yankee, the Pump manufacturer, and by
independent vibration consultants has revealed characteristic pump vibration
levels which exceed the acceptance criteria stated in ANSI/ASME OM-6, Draft
11. The root causes of the highe vibration levels have been determined to
be:

1) An acoustical resonance in the piping connecting the low pressure and
high pressure (HP) pumps, and

2) The presence of a structural resonance in the horizontal direction
on the HP pump.

These resonance conditions are design related and have existed since
initial pump installation. They have been documented ove. a number of years
of operating experience.

Additional past contributor to the higher vibration levels was the
excitation resulting from the blade pass frequency from the previously
installed four vane impeller in the low pressure (LP) pump. In an effort to
reduce/elimir~te this effect, the four vane impeller was replaced with a five
vane impeller during the 1989 refueling outage. This replacement
significantly reduced vibration levels in both the LP and HP pumps. However,
due to the resonance effects referenced above, Hp pump vibration levels remain
higher than the acceptance criteria stated in ANSI/ASME OM-6, Draft 11.

Although existing vibration levels in the HP pump are higher than
standard acceptance criteria, they are acceptable and reflect the unique
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vibration velocity measurements that has been found to be acceptable by the
NRC. The licensee indicated that they are using the ranges and limits
specified in ANSI/ASME OM-6, Draft 11. The |.censee further proposed to
conduct all phases of the vibration measurement activity in accordance with
the requirements of OM-& for all pumps in their IST program. Measuring pump
vibration in velocity units is at least equivalent to the Code requirements
and 1s an acceptable alternative.

Section XI, Paragraph IWP-4510, requires vibration measurements to be
taken on a bearing housing or its structural support, provided it is not
separated from the pump bv a resilient mounting. ASME OM-6 permits vibration
measurements on the upper motor bearing housing for verticai line shaft pumps.
This alternate location is permitted due to the inaccessibility of the pump,
since it is submerged in the working fluid, and the high failure rate of
permanently installed vibration sensors. However, a study performed by EPRI
entitled "On-Line Vibration Monitoring for Submerged Vertical Shaft Pumps,"
EPRI NP-F704M, found that vibration measurements taken on pump motor housings
may ‘ot detect pump bearing and shaft problems. Therefore, it may not be
possible to moniter pump mecharnical condition or detect pump degradation by
measuring vibration on the upper motor bearing housing. The licensee should
determine if this is the case. If so, other testing alternatives that permit
monitoring pump mechanical condition should be investigated, such as
installing specially designed permanent detectors on the submerged pumps.

Based on the determination that the licensee’s proposed testing is
equivalent or better than the Code required testing for non-vertical line
shaft pumps, relief should be granted from the Code requirements, provided the
licensee verifies that the proposed testing would detect any significant
mechanical degradation of vertical line shaft pumps. If it is determined that
significant mechanical degradation cannot be detected, the licensee should
investigate alternate testing methods. If an acceptable alternate method is
found, 1t shoula be incorporated within two years. If the investigation shows
that no acceptable alternatives e ist, this should be documented in the

program and the proposed testing continued until an alternate method is found
and implemented.

The licensee identified supplemental vibration velocity limits for the
HPCI HP pump. These limits are based on past test measurements and
discussions with the pump’s manufacturer and independent vibration
consultants. When Code Timits cannot be met, [WP-3210 permits the licersee to
specify less restrictive limits. These less restrictive limits should allow
detection of pump degradation nrior to catastrophic failure and, therefore,
are acceptable.

2.2. rvi

2.2.1 Measurement of Inlet Pressure and Flow Rate

2.2.1.1 Re_.ef Request F!. Pl requests relief from weasuring the inlet
pressure and flow rate, quarterly, as required by Section XI, Paragraph IWP-
3100, for service water pumps P7-1A through -10. The licensee proposes to
perform a computerized curve fit test qua:terly and a full flow test on these
pumps each efueling outage.






to a head/capacity curve developed the previous refueling outage. The results
will, also, be evaluated against the acceptance criteria of Table 1. This
test is very limited in its ability to asses the condition of these pumps.
Therefore, the licensee should actively consider improvem:nts to the proposed
method and/or alternate methods for assessing the hydraulic condition of these
pumps during quarterly lesting.

During refueling outages, the licensee proposes to perform a full flow
test while measuring flow with a temporarily installed instrument. The data
from this test is evaluated against acceptance criteria of Table 1 and used to
calculate a new head/capacity curve. This curve is used to evaluate pump
performance during the quarterly test. Also, the data is analyzed for trends.
Additionally, one pump will be overhauled each operating cycle. This
proposal, in addition to the quarterly testing, allows an erequate assessment
of operational readiness and provides a reasonable alternative if the full
flow test at refueling outage meets *- requirements of the Code.

Based on the conclusion that it is impractical to test these pumps per
the Code quarterly, and a costly burden if the raquirements are imposed,
relief is granted, provided the full test performed at refueling outages rieets
the test method requirements of the Code. The licr.nsee should also continue
quarterly testing and strive to make it as meanirgful a test as practicable.

TABLE 1

In addition to the reference values and allowable ranges established per IWP-3100 and
IWP-3210, respectively, the below quantitative values are established based on the plant
safety analysis. If these values can not be met, the pump shall be ueclared inoperative.

* Pressure measured at the RHR heat exchanger service water outlet when the corresponding
pairs of RHR service water pumps and station service water pumps are operating.

MINIMUM
PUMP/SYSTEM FLOW REQUIREMENTS FLOW PATH OPERABILITY FREQUENCY
PTAD SW 2700 GPM AGAINST A TDH OF 250 NORMAL SYSTEM PER IWP-3400
FEET LINEUP
PR IA-D RHRSW 2700 GPM AT 70 PSIA * NORMAL SYSTEM PER [WP-3400
LINEUP
PI0-1A-D RHR “450 + 150 GPM VESSEL TO VESSEL EACH REFUELING OUTAGE I
Pdd- | A HPCI 4250 GPM AT NORMAL REACTOR RECIRCULATE TO ONCE/OPERATING CYCLE
OPERATING PRESSURE CONDENSATE STORAGE
TANK
P4S- IA/BSLC 35 GPM AT 1275 PSIKG RECIRCULATE TO TEST PER IWP-3400
TANK USING
DEMINERALIZE WATER
P46 1A/B CS 3OO0 GPM AGAINST A SYSTEM TORUS TO TORUS EACH REFUELING OUTAGE
HEAD OF 120 PSIG
P47-1 A RCICT 400 GPM AT NORMAL REACTOR RuCIRCULATCE TO PER TWP-3400
OPERATING PRESSURE CONDENSATE STORACE
TANK
S e







Pump curves represent an infinite set of reference points of flow rates
and differential pressures. Basing the acceptance criteria on these values
can permit evaluation of pump condition and detection of degradation.
However, for this technique to be effective, pump curves should be developed
or manufacturers curves validated when the pump is known to be operating
acceptably. To ensure the adequacy of the pump curve for IST, a sufficient
number of data points must be taken to provide an accurate curve fit. To
reduce the level of uncertainty associated with curve testing and improve the
ability to detect degradation, the following guidelines should be considered:

Use only regions of the curve where pump operation is stable.

Do not use relatively flat regions of the pump curve.

Take at least 5 test points within the test region of the curve.
Use instrumertation as accurate as practicable for test points.
Use a curve fit method that minimizes uncertainty.

Do not extrapolate the curve more than 5% from any test point,.

- T QN oW

Taking pump test measurements at as-found conditions instead of returning
to preestablished reference points can affect pump vibration measurements and
the vibration acceptance criteria. Since the levels of vibration may vary
significantly over the range of pump conditions encountered during testing,
the licensee should develop a method for assigning vibration acceptance
criteria that will give equivalent protection as provided by the Code. This
may require taking vibration measurements at various points on th2 pump curve
and assigning conservative vibration velocity reference values for regions of
the pump curve. The pump curve may be divided into as many regions as
necessary.

An interim period should be provided to allow the licensee time to
develop and implement a test method that adequately monitors pump condition.
While not acceptable for the long term, measuring and trending pump inlet
pressure, differential pressure, flow rate, and vibration in the as-found
condition quarterly and all Code reguired parameters during yearly testing at
full flow, should allow an adequate assessment of pump operational readiness
for one year or until the next refueling outage.

Based on the determination that compliance with the Code requirements is
impractical and burdensome, and considering the adequacy of the licensee’s
proposed testing during the interim period, interim relief should be granted
for one year or until the next refueling outage, whichever is longer. At the
end of this interim period the licensee should implement quarterly testing
that adequately monitors pump condition and allows detection of degradation.

Table IWP-3100-1 requires measurement of pump inlet pressure before pump
startup and during testing. The licensee indicated that inlet pressure can
not be measured before startup hecause the RBCCW pumps are normally running.
IWP-3400 states that pumps that are operated more frequently than every three
months need not be run or stopped for a special test. Therefore, relief is
not necessary from this test requirement for these pumps. However, if one of
these pumps is idle prior to testing, this parameter should be measured as
required.
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an increase or decrease in the leakage rate, thereby making a determination of
the valve condition based solely on tending difficult. These factors are
summarized as follows:

1) Boundary valves which define the test envelop. have individual
leakage characteristics which can change from use, packing age, and
closure force. Since these factors can affect each boundary valve
and all resulting leakage is assigned to the tested valve, a
repeatable periodic leakage characteristic for the tested valve is
difficult to determine. Field test data supports this fact as
summarized below.

2) Due to operational requirements, boundary configuration change may
be necessary. This can affect leakage and indicate degradation of
the tested valve that does not exist.

3) Due to operational requirements, testing may be performed by
different methods. Test method and boundary changes make a
repeatable periodic leakage characteristic for the tested valve
difficult to determine.

The variance of the leakage rate test data and the difficulty in trending
such data is shown by a study of the Appendix J leakage rate test data for
valves 6" nominal pipe size and larger. Data from 1976 to the present was
input in to computer program which perfcrmed least squares curve fits on the
data. Curves for 25 equations were fitted to the data for each valve.
Equation coefficients, correlation coefficients, and the best fit curve was
computed in each case. In addition, projections were made at intermediate
points using the best fit curves. The average deviation between the projected
and actual test results was 145%. 1In addition, the projections provided early
indication of an actual failure only 2C% of the time.

In summary, Strict compliance with IWV-3427(b) may require an increase in
valve testing, maintenance, and personnel radiation exposure without a
compensating increase in the level of safety since predicting future valve
leakage is statistically unreliable.

Relating to the requirement of IWV-3427(b) to conduct testing during cold
shutdowns, relief request bases contained within the inservice testing program
contain sufficient justification to test certain valves only on a refueling
outage basis. The te<t freguency of these valves can not be increased without
Jeopardizing plant operations.

Alternate Testing: Perform leak testing, analysis and corrective actions in
accordance with the Vermont Yankee rrimary Containment Leak Rate Testing
Program, 10 CFR 50, Appendix J. In addition, all exemptions from testing and
testing methods rontained within the Vermont Yankee primary containment leak
rate testing program will pe equally applied to this inservice testing
program.
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acceptable alternative for verifying closure of the charging water header
check valves. Position 7 further states that if this test is not addressed in
the TS, closure verification should be performed at least once each refueling
outage, The licensee indicated that the leak tightness of these valves did
not degrade during 17 years of plant operation. However, failure history is
not the only consideration for estabiishing test frequency. Other criteria
should be examined to verify that testing at the extended interval would
provide reasonable assurance of valve operational readiness. The criteria for
extending the sample disassembly and inspection interval in Position 2 of GL
89-04 should be considered. Since the licensee has not adequately justified
extending the GL 89-04 test interval for the CRD charging water check valves,
the proposed frequency is not acceptable.

Based on the GL 89-04 position and the above conclusion, relief should be
granted from the Section XI test frequency provided the licensee either
follows the TS or exercises these valves at each refueling outage per
GL 89-04, Position 7.

3.5 Standby Liquid Contro) System
3.5.1 Category C Valves

3.5 1.1 Relief Request V23. The licensee requests relief from the test
frequency requirements of Section XI, Paragraph IWV-3521, Section XI of the
Code for exercising standby 1iquid control (SLC) injection check valves V11-16
and -17. The Ticensee proposes to verify their opening each refueling outage.
Their closing would be demonstrated on an alternating refueling cycle basis.

3.5.1.1.1 Licensee’'s Basis For Requesting Relief--Exercising these

valves during power operation would require injecting borated water into the
reactor coolant system. This would create a reactivity excursion and
potential for reactor trip. Injection of demineralized water would require
removing the system from service to clean the borated solution from the piping
and replacing the explosive actuated valves. This system is required for
power operation.

Alternate Testing: Valve opening will be demonstrated each refueling outage
by the system flow test directly into the reactor vesse .

Valve closure was verified during the 1989 refueling outage via leak
testing in accordance with IWV-3420. This was the first of record ever
performed on these valves and occurred after 17 years of service. Valve V1l-
16 exhibited no leakage and valve V11-17 exhibited very limited leakage that
was well below IWV-3420 Timits. (Note: Observed leakage of V11-17 was 0.428
ml/min versus an acceptance criteria of 550 m)/min.). Based on the above test
results, the fact that these valves are rarely cycled, and that the internals
are in a clean demineralized water environment, valve closure will be
demonstrated on an alternating refueling cycle basis. This demonstration will
continue to consist of leak testing in accordance with IWV-3420 limits.

3.5.1.1.2 Evaluatign--These are the check valves located in the SLC
injection line to the reactor vessel. The SLC system is required to be in
service during power operation. Exercising these valves with flow to the open
position would require firing an explosive valve and injecting borated water
into the reactor vessel. Injection of borated water into the reactor vessel

20
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The licensee also proposes to confirm the closure capability of at least
one valve of t @ pair by continuous menitoring of the condenser level with the
condensate pump not running. Acditionally, functionality of each valve, in
the clised direction, is tc be verified by disassembly or other positive means
each refueling outage. This combination of methods would provide a reasonable
assurz e of operationa) readiness. MHowever, the NRC staff considers valve
disassembly and inspection to be a maintenance procedure and not a test
equivale~. to reverse flow closure testing according 10 Section XI1. It has
inherent risks which make its routine use as a substitute for testing
undesirable, evspecially when another method of testing is feasible. The
Ticensee should, therefore, actively pursue the use of non-intrusive
diagnostic techniques, such as acoustiics or radiography.

If significant back-leakage is detected during continuous monitoring, it
is an indication of degradation in both valves. In this case botii valves
should be repaired or replaced.

Based on the conclusion that zompliance with the requirements of the Code
is impractical and burdensome, and ttit the proposed alternatives are
adequate, relief may be gran.ed. However, the licensee should actively pursue
the use of positive means, other than disassembly, to individually veriry the
ciosure capability of these valves during refueling outages. The licensee
should also repair or replace both valves on evidence of significant back-
leakage during continuous monitoring.

3.8 Reactor Water Cleanup System
3.8.) C(ategory ( Valves

3.8.1.1 Relief Reque ° -~ The licensee requests relief from the test
method requirements of Sec . ', Paragraph IWV-3520, for the reactor water
cleanup pump discharge c¢h- - .. ives, VI2-28A and -28B. The licensee proposes
to verify valve closure via observation of appropriate system indicators or by
cther unspecified positive neans.

3.8.1.1.1 Licensee's Basis For Requesting Relief--Due to the
operating characteristics of the Reactor Water Cleanup system, the two subject

valves cannot each be verified to close on a quarterly basis.

Ail:rf"!_%gslingz Both valvis were disassembled and refurbished during the
1987 . ing outage. During each subsequent refueling outage, both valves
wi' oo urified to close via observation of appropriate system indication or
by o.ner positive means,

3.8.1.1.2 £¥glynginn -These check valves are in the pump discharge
of the reactor water cleanup system. Except for the isolation valves,

components in this system are not normally included in the IST program. The
safety function of these valves is not apparent. The licensee may want to
reexamine their safety function.

In accordance with 10 CFR 50.55a, the statf may grant relief in cases
where a licensee demonstrates that compliance with the requirements of the
Code is impractical and burdensome or would result in hardship without a
compensating increase in the level of quality and safety. Further, the
proposed alternative, if any, should provide a reasonable assurance of
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operation or during pump testing. v|r1fy1ng its closure capability sould
require taking the system out of service. Control room habitability
requirements do not allow this during power operations. The closed safety
function of this valve is not a; arent. The licensee may want to reexamine
its safety function,

The licensee proposed to verify valve closure yearly by disassembly or
back pressure test. In accordance with 10 CFR 50.55a, the staff may grant
relief in cases where a licensee demonstrate . that compliance with the
requirements of the code i1s impractical and burdensome or would result in
hardship without a compensating increase in the level of quality and safety.
Further, the proposed alternative, if any, should prrvide a reasonable
assurance of operational readiness. Relief may also be granted if it is
demonstrated that the proposed alternative is, at least, equivalent to the
requirements of the Code or would otherwise provide an acceptable level of
quality and safety. After review of the system’s piginq and instrumentation
drawing (P&ID) and the basis for relief, it is not clear why these valves
cannot be exercised to the closed position during cold shutdowns. The request
does not provide adequate explanation.

immediate compliance with the Code requirements would be a hardship
without a compensating increase in the level of quality and safety. An
interim period should be provided to allow the licensee time to develop and
implement test procedures to verify valve closure at the Code required
frequency. While not acceptable for the long term, the proposed testing
should allow an adequate assessment of operational readiness for one year or
until the next refueling outage.

If further investigation shows that this valve has a safety function in
the closea posit.on and that quarterly or cold shutdown testing is impractical
or presents an unusual hardship, the licensee should revise and resubmit the
reguest. It must, however, contain a detailed explanatirn of the
impracticality and burden or unusual hardship of compliying with the Code.

Based on the determination that immediate compliance with the Code
requirements would be a hardship without a compensating increase in the level
of quality and safety, and considering the adequacy of the licensee’s proposed
testing during the interim period, interim relief should be granted for one
year or until the next refueling outage, whichever is longer. At the end of
this interim period the licensee should implement testing at the Code
frequency or resubmit the relief request with an adequate technical
Justification.

3.10 Nuclear Boiler System

3.10.1 Category C Valves

3.10.1.1 Relief Request V7. Relief Request V7 requests relief from the
closed exercising requirements of Section XI, Paragraph IWV-3520, for the
inboard feedwater check valves, V2-28A and -28B. The 1.:ensee proposes to
disassemble and inspect these valves on a sampling basis during refueling
outages to verify valve closure.
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maintenance procedure and not a test equivalent to the exercisina produced by
fluid flow. This procedure has some risk, which make its routine use as a
subsyvitute for testin? undesirable when some method of testing is possible.
Check valve disassemb { is a valuable maintenance tool that can provide much
information about a valve's internal condition and as such should be performed
unger the maintenance program at a frequency commensurate with the valve type
and service.

GL 89-04 requires that part-stroke exercise testing with flow be
performed after disassembly and inspection is completed bul before returning
the valve to service. This testing provides a degree of confidence that the
disa:sombled valve has been re-pssembled properly and that the disk moves
freely.

The 1icensee should investigate methods of verifying the reverse flow
closure capability of these valves other than disassembly and inspection. [t
may be practical, at least each refueling outage, tn verify by non-intrusive
di” jnostic technigue that the valve disks travel to their closed seats when
the upsiream isolation valves are closed. The use of diagnostic technig to
determine check valve position '« consicered an acceptable alternative t
testing with pressure or flow. e licensee should use a non-intrusive
technique to verify that these ...ves close when subjected to reverse
differential pressure if this testing is found to be practicable.

Based on the determiriation that compliance with the Code requirements is
impractical and burdensome, and considering the proposed alternate testing,
relief should be granted with the following provisions. Vvalves that are
disassembled in Vieu of testing should have a post maintenance part-stroke
exercise performed prior to their return to service. The licensee should
investigate the use of non-intrusive diagnostic techniques to verify these
valves in the closed position when subjected to reverse differential pressure,












APPENDIX A
ANOMALIES

Anomalies or inconsistencies found during the evaluation are given below.

The licensee should resolve the.e items as indicated.

1.

GP-3 requests relief from the Code rrov vriment to measure vibration in
displacement units. The licensee proposes to measure vibration in
accordance with ANSI/ASME OM-6, Draft 11. The licensee also proposes
alternate ailowable ranges for HPCI pump viLration measurements. Relief
should be granted provided the licensee verivics that the proposed
testing would detect any significant mechanical degradation of vertical
Tine shaft pumps. If that degradation cannot be detected, the licensee
should investigate alternate testing methods for those pumps. If an
acceptable alternate method is found, it should be incorporated into the
IST program within two years. If the investigation shows that no
acceptable alternatives exist, this should be documented in the program
and the proposed testing continued until an altarnate method is found and
implemented.

Pl requests relief from the Code requirement tu measure inlet pressure
and flow rate, quarterly, for the service v er pumps. The licensee
proposes to perform a computerized curve f test quarterly and a full
flow test while measuring flow with a temp .rily installed instrument
during refueling outages. The data froa L.is test will be evaluated
against the Code acceptance criteria and that of Table 1. The data wil)
also be used to calculate a new head/capacity curve for the quarterly
test. Relief is granted, provided the full flow test performed at
refuelin? outages meets the Code test method requirements. The licensee
should also continue quarterly testing and strive to make it as
meaningful a test as practicable.

P4 requests relief from the Code requirement to establish reference test
conditions for measuring vibration, flow rate, and differential pressure
quarterly, for the RBCCW pumps. The licensee proposes to measure as-
found pump vibration, inlet pressure, differential pressure, and flow
rate quarterly and to measure all Code parameters at a full flow
reference condition once a year.

Pump curves represent an infinite set of reference points of flow rates
and differential pressures. Basing the acceptance criteria on these
values can permit evaluation of pump condition and detection of
degradation, However, pump curves should be deveioped or manufacturer’s
curves validated when the pump is known to be operating acceptably.
Also, a sufficient number of data points must be taken to provide an
accurate curve fit. To reduce the uncertainty associated with curve
testing and improve the ability to detect degradation, the following
guidelines should be considered:

a. Use only regions of the curve where pump operation is stable.

b. Do not use relatively flat regions of the pump curve.

c. Take at least 5 test points within the test region of the
curve,
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13.

14,

15,

16.

licensee submits that the valve is exercised open during normal systeu
operation and pump surveillance testing. The licensee proposes to verify
its closure annually by disassembly or by placing the system in alternate
configuration and observing the pressure i Jication. After review of the
system P&IDs and the basis for relief, it 15 not clear why these valves
cannot be exercised to the closed position during cold shutdowns, The
request does not provide adequate explanation,

1f further investigation shows that this valve has a safety function in
the closed position and that quarierly or cold shutdown testin? is
impractical or presents an unusual hardship, the licensee should revise
and resubmit the request. It must, however, contain a detailed
explanation of the impracticality and burden or unusual hardship of
complying with the Code. Interim relief should be granted fcr one year
or unti) the wext refueling outage, whichever is longer. At the end of
that period, the licensee should implement testing at the Code frequency
or resubmit the relief request with an adcquate technical justification.

Relief requests P3 and P5 regard pumps with grease-packed bearings that
cannot be checked for proper lubricant level or pressure. Relief is not
needed from the Code requirement. These requests may be deleted from the
program and this issue addressed in a note.

The basis provided for relief request P2 is not clear. [t states thet
SLC pump differential pressure will not be measured as suction is from a
vented tank and may vary. The proposed aliernate test appears not to
establish reference conditions. Simply measuring flow and vibration
without establishing reference values might not give adequate information
to properly assess the operational readiness of these pumps. Generally,
discharge pressure is set and pump flow rate is assessed to determine
operational readiness of positive displacement pumps. This request
should be revised to more clearly describe the proposed testing and show
that it is a reasonable alternative to the Code. Th.s information should
be provided as part of any future IST program submittals.

Relief request V1 is for pump discharge check valves in the service water
system. The request addresses frequencies for testin:' the valves,
however, does not address cold shutdown. Since service water system
Toads are much lower in that plant mode, the licensee should either test
the valves during that condition, if practicable, or provide a
Justification for deferring the tests. This is considered to be
particularly important in the light of the degradation found to affect
other check valves in this system.

Relief request V3 proposes to verify proper operation of several

Category B valves in the service water supply to the RHR service water
pump motor coolers by system operational parameters. The proposed test
appears to be very limited in its ability to detect any degradation of
these valves short of comglete failure. The test may not allow a proper
determination of operational readiness. Some method should be dev-loped
to adequately assess operational readiness of these valves. The licensee
should respond to this concern within six months.
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22.

23.

24.

permit use of the cold shutdown fregquency for testing when full-stroke
exercising is not practical durin? plant operation, Severa' relief
requests in the Vermont Yankee [ST program request to use a refueling
outage exercise frequency. These requests provide bases for not
exercising the valves during power operations, but fail to provide
technical justification for not te *ing the valves during cold shutdowns.
When valve testing is impractical or an unusual hardship quarterly during
power operation, it must be performed at cold shutdowns if practical. It
can only be deferred to refueling outages if it is demonstrated to be
impractical or an unusual hardship during both power operation and cold
shutdowns. This information should be documented, for both frequencies,
in each specific relief request. The licensee should review all relief
requests for test frequency to ensure that they provide an adequate
Justification as discussed above.

Relief request V8 requests relief from the le.kage rate measurement
requirements of the Code for the feedwater check valves, V2-28A and -288B.
The licensee states that these valves need not close to provide primary
containment isolation and that an exemption was approved by the NRC from
testing them to verify a containment isolation function. However, if
these valves perform another function where their seat leakage is limited
to a specific maximum amount, they must be tasted in accordance with
IWV-3420 to verify their ability to perform that function. If it is
determined that these valves do not perform a function where their
Teakage ra‘e is limited to a specific maximum, they should not be
categorized A or A/C in the (ST program and this relief request should b~
deleted (it should be noted in the ?ST program that these valves are
exempted from containment isolation leak rate testing).

V5 requests relie from the Code requirements to measure the stroke times
of the emergency diesel generator (EDG) air start valves, AS] and AS2 (on
each EDG). The licensee proposes to indirectly ascertain valve
operational readiness by verifying the starting times of the “DGs are 13
seconds or less., Many EDG air start systems are composed of two totally
redundant air start trains, either of which can start the diesel within
the required time. If the Vermont Yankee installation is totally
redundant, the proposed testing may not detect a seriousiy degraded or
failed valve. In this case, an alternate method of testing that detects
individual valve degradation should be developed and imglemented. The
Ticen~ee should respond to this concern within six months.

GP-1 requests relief from the Code allowable range requirements for flow
rate and differential pressure for all pumps in the IST program. The
licensee proposed new allowzble ranges with greatly relaxed high end
Alert and Required Action ranges. The Alert range is from l.Og reference
to 1.12 reference and the Required Action is greater than 1.12 reference.
Pump flow rate 'nd differential pressure should not increase at the
reference point over time unless the pump has undergone maintenance,
because that would be indicative of pump improvement. As a pump is
operated and subjecied to erosion and corrosion, its performance should
not improve. Therefore, any significant increase in flow rate or
differential pressure at the reference point may indicate a problem with
the test method or instrumentation. Since a high reading is indicative
of & bad test, actual pump condition isn’t known and may, in fact, be
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6.

degraded. While it may not be desirable to declare a pump inoperab'e in
this situation, taking no action is unacceptable. When the flow rate or
Jifferential pressure increases by an amount greater than normal data
scatter, the Ticensee should investigate the situation and make any
necessary changes or repairs and then retest the affected pump in a
.imely manner, The licensee should respond to this concern within six
months.

V11 requests relief from the safety relief valve (SRV% test method
requirements of the Code for the main steam safety relief valves and
proposed to remove 3 of the 6 valves each refueling ~utage and either
replace them with refurbished valves or test them and return them to
service, Relief is also requested from the corrective action
requirements of IWV-3513 for the SRVs. The licensee does not test
additional valves based on the failure rate of the tested valves. Not
performing additional testing based on failure rates is not conservative
and does not appear to be warranted cunsidering the high failure rate of
SRVs in the nuclear industry. The licensee should respond to this
concern within six months.

GV-2 requests relief from the Code corrective action requirements for
stroke time measurements on power operated valves. The licensee rompares
stroke time measurements to reference stroke times instead of the
orevious test measurements. This prevents gradual stair stepping and is,
therefore, better than the Code requirement. The licensee also
differentiates between motor operated valves and other power operated
vaives and has assigned more restrictive criteria to these valves, This
i3 ‘1so an improvement to the Section XI requirements.

when power operated valve stroke times deviate significantly from the
previous stroke times but remain below the l1imiting values of full-stroke
times, IWV-34]17(a) requires the test frequency be increased to once each
month until corrective action is taken. This allows closer monitoring of
the degraded valve to ensure that it is still capable of performing its
function. If stroke times increase significantly from reference values,
2.b.3 of this request indicates that for valves normally tested durin?
refueling outages only, the test frequency would remain at each refueling
outage. This could permit a significantly degraded valve to remain in
service for an entire reactor cycle. Likewise, 2.b.2 of this request
could permit a significantly degraded valve tested at cold shutdowns to
remain in service for the remainder of a reactor cycle (if there are no
other cold shutdowns during that cycle). These parugraphs of this relief
request are not conservative and may not provide an adequate level of
quality ;nd safety. The licensee should respond to this concern within
six months.
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