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ABSTRACT

The inservice leak testing of primary pressure isolation valves in
commercial power reactors was investigated to identify problems with
current test procedures and requirements. Nine utilities were surveyed to
gather information which is presented in this report. An analysis of the
survey information was performed, resulting in recommended chanqes to
improve valve leak testing requirements currently invoked by Section X! of
the ASME Boiler and Pressure Vessel Code, Plant Technical Specifications,
and Regulatory Guides addressing this subject.

FIN No. A6367 - EG&G Idaho Final Report
On !nservice Leak Testing of Primary Pressure
Isolation Valves



SUMMARY

This report presents an analysis of the results of a survey of nine
commercial power reactor owners concernimg in-service leak testing of
primary pressure isolation valves. [t is apparent that the extrapolation
of leakage data from reduced test pressure to the function pressure is
potentially in error. Another apparent problem is the non-uniform
interpretation of regulations on which valves require inservice testing.
Recommendations are offered for improving the effectiveness of inservice

leak testing, and for chanqging the leak test acceptance criteria,
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NOMENCLATURE

Pressure, psia (absolute)

Fluid velocity, ft/sec

Leakage flow area, in,
Head difference, ft.

Mass flux, 1b/sec-ft

2

Pressure loss coefficient, dimensionless aP = K x A
Weight flow rate, Ib/min 2qxT44
Volumetric flow rate, gal/min
Hydraulic diameter, in, = 4 x areaéperimeter
Gravitational constant = 32,2 ft/s
fias adiabatic exponent = 1.4 for air
Fngineering gas constant = 53.3 ft/°R for air
Temperature, °R (= °F + 460)
Fluid density, 1b/ft3
Pressure differential Py - P, psid
Fluid viscosity, 1b-s/in.”
Length of flow path, in.

Subscripts

lpstream of valve
Downstream of valve

Function as in plant operation
Test, as in valve leak test
Air

Water

Subcooled

Critical

v
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INTRODUCTION

The owners of commercial nuclear power plants are required by the NRC
to perform periodic tests on valves that isolate primary reactor cooling
system (RCS) water from interfacing safety systems. These in-service tests
are intended to demonstrate the operability of the valves, and to identify
leakage due to valve degradation before it progresses tn a hazardous
level. The identification of valves to be tested, test methods, and
acceptance criteria are specified in the Plant Technical Specifications,
and in most cases invoke the requirements of Section X[, Subsection JWV of
the ASME Boiler and Pressure Vessel Code. The date of Operating License
issue controls the edition and addenda of the ASME Code that utilities
apply to in-service testing.

This report presents the results of a survey of nine commercial power
reactor owners concerning their experience and opinions on the
effectiveness and problems associated with in-service leak testing of
primary pressure isolation valves. A copy of the survey letter requesting
the information is attached (Reference 1). The information received from
the utilities was analyzed with the objective of identifying potential
changes to testing procedures and allowahle leak-rates that would improve
the effectiveness of Lhe tests, and alleviate where possible, hardships
imposed on the utilities by the present requirements, The names of the nine
commercial power reactor owners are not reported due to the limited information
reported and the possibility of a misinterpretation of the reported information.
The analysis and reculting recommendations were guided by the folluwing

restrictions and considerations:

I.  Test procedures must yield unambiquous or conservative results

(i.e., ambiguity and uncertainty are bounded)

2. Allowed valve leakage does not invalidate any Safety Analysis

Report conclusions or compromise plant safety related design
features

3 Flexibility in procedures is permitted to minimize impact of
testing on utility operations




The valves tested, data analysis methods, and documentation are
consistent from plant to plant

Test requirements are clear, concise, and practical to apply with
minimized impact on plant operations and minimized exposure of
personnel to radiation

Section XI of the ASMF Boiler and Pressure Vessel Code should
remain generic, with plant-specific testing requirements and
criteria addressed by other means such as the Technical

Specifications and Requlatory Guides.
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' SURVFY DATA

The information obtained in response to the survey (attached)
addressing in-service leak testing of primary pressure isolation valves is
summarized in the following tables. Copies of selected materials in the

as-received form are attached.



TABLE 1.

_Utility
Utility A

- S——

Utility 8

Utility

o™

Utility

o

Utility E

Utility F

Edition of Section Xi

1977 Fd, with S-7R
Addenda

1077 F4, with
S$-78 Addenda

1978 Fd. with S.75
Addenda

1974 £d, S-75
Addenda, 1677 fd,
for Init ?

1974 Fdition
€75 Addenda

1974 FA, with
.78 Addenda

?

1ist of valves
and History

1ist of valyes
provided, 17
valyes from
2-14" gize

Valves licted
hy aumber

Nata provided
as requested,

Tahles ' and ?
provide size
and leakage
data,

Only 2 valves
Visted, 10 and
14" crane,

lust Fvent v
(WASH 1400)
valves
considered,

Tahle nf
valves, mfq,
size, age, nse,
leab ane

1

Nescr iption of
Test Methods

Meas, dn, Str,
leak of water
into Atm,
standpipe .
Pri, conlant
inventary for
WHT ek, valyes

Procedure
provided, air
test at 41 psi

Procedure
provided, 1.%
GP™ accep.
2235 Psi ar
less and cor.
data.

Leak test with
water, <IfPm
acceptable

RCS water at
N psi,

1.5 Gp™
acceptahle,
Procedure
provided,

teak test with
water . meas,
leskage flow
f’ﬂ‘ str .

RESPONSE FROM UTTLITIES ON CONTAINMENT [SOLATION VALVE | FAK TFST SIRVEY

Survey Nuestions

Problems
Tech. Spec. limit
of | GPM A 2235p5 i
Adifficult to meet
Test during heatup
A prohlem,

Rad. during valye
repair a problem,
Test alianment
also a problem,
Also which valves,

Access a problem,
Isalation of
single valve 3
problem,
pretation of
Sectinn t! tn
determing which
valves,

Inter.

Some Jreesc
prohlem, VYague
wording in Toch
Spec, and
Section ¥!'

Padiatior exppsure
some time prohlem,
TAP cote windnw
during heatup
Leak test a
critical path item
on chutAnwn,
Section 1 allowe
test in anrmal
flow dir. only,

Practical
Leak Rate

1 GPM at 2275 s
the Tech, Spec.
criteria,

Mo response

Pefer to Tech,
Spec.

<l npM may be

too rectrictive.
I PM may be more
reasonable,

He Regponse

1 and § aPM 3l low-
arle leakane now
ueed is a
practical limit,

/

Nrigina!l
. Documents
Refer to flow
diaqram,

Section (] not
in effect then,

Sample provided

AW Sectinn
I11 and Y1 not
applied when
plant was
bhuilt,

Mot availahle,

Manuals
and Specifications

151 proaram
provided,

befer tn 151
Manual (not
provided)

Sample procedure
provided, Refer
to Tech, Spec,
(not provided).

Proacedure
2-PT-K1 A
provided,

-

Vot

BTl 3 L

Rl e

e

T

e
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TABLE 1.

Utility

Utility G

Utility H

Utility I

{continued)

Version of Section XI

1974 €4 with S-75
Addenda

Ho response.

1974 Edition with
S$-75 Addenda

List of Yalves
and History

12 valves
listed.

No response.

Deny Cat. A

valves. List
8 S.1. check
valves.

Catch vol. and
pressure decay
nethnds.

Py into test
vol. neas.
a0/aT fron
reservoir. L.
PR. core spray
ck. and 1.0,
valves. 1 GPY
at 1000 psi.

Deny cat. A
valves, so0 no
Section XI
procedure.
1-5 GM Yinit
on leak tests
at 150 psid.

Survey Questions

4 5 6
Fractical Original
__Problens Leak Rate __Documents
- 5 GPIY Utility G
v
No problens. Lriteria based on ASIE 8 31.7
HRC Order and Hydro Test

Tech, Spec.

anuals
and Specifications

ISI procedure
provided.

Ewerpt fron Tech.
apec, and leak
test procedure
provided.

ar-

g

.



TABLE 2.

Utility
Utility
Utility
Utility
Utilitv
Utility
Utility

Utility

NUIMBER, SIZE, AND TYPE OF VALVES LEAK TESTED

L utility

A

B
c

D

™M

Utility I

e Number, Size, and Type of Valve

2 ea. 14" GT3, 2 ea. 12" CKA, B ea. 10" CK, 6 ea. 6" CK, 9 ca. 2" CK, 27 total.

Listed 41 containment Iso. valves (not limited to pri. press.), no size or type information.

10 ea. 6" CK, 6 ea. 2" CK, 16 total.

4 ca. 14" 67, 2 ca. 127 (K, B ea. 10" CK, 6 ea. 6" CK, | ea. 3" (K, B ea. 2" CK, 4 ca. 3" CK, 2% total.
Just Hash 1400 Event ¥ valves considered, 10" and 14" CK, 4 total.

2 ea. 14" GT, 6 ca. 12" (K, 4 ea. 10" GT, 5 ea. 6" (K, 4 ca. 3" GI, 4 ea. 3" CK, 25 total.

Cat. A, Event V valves listed, 3 ea. 14" (X, 6 ea. 10" CK, 3 ea. 8" GV, 12 total.
408 other valves listed, 3/4 - 30"

Only 2 L.P. core spray Iso. valves listed. E21-FUO5 and 6, 11.0. GI Valves, no size, 2 total.
4 ea. 6" CK, 4 ea. 2" (KX, B total.

a. GT = gate valve, CK = check valve.







TABLE 3. LEAX TEST METHODS AND PROCEDURES

Utility A Most pri, cont. Iso. valves tested by meas. downstream flow into At standpipe at reduced pri, press.
(385 psi typical). UMI Iso. valves tested by venting downstrean to Atn and calc. pri. coolant
& inventory at reduced press. (<1900 psi). Note: 4 GPN = 0.3%/hr. of 90,000 gal.

Utility B F.M. Iso. valves tested with air at 43 psig.

Utili'tv C Leak test with hydro punp applying water press. = RCS-100 psi upstrean. Drain leakage into grad.
collection bottle. In sase cases leakage from 2 valves is meas. siaul taneously, but allowvance for
1 valve applies.

Utility D Leak test using RCS upstrean press. and collect leakage from dowmstrean drain in grad. vessel and tiwe
the volume change (RCS water).
Utility E Leak test with RCS water at 700 psig, and 100 psig downstrean controlled hy manually throttling drvain
valve. T<195°F required. Measure leakage flow in grad. vessel vs time.
Utility F Leak test with RCS water at ~ 350 psi and 0-100 psi downstreaa controlled hy dr. valve. Ileas. ‘
1rakage intograd. container vs time. i
~3 Utility G SI valves are leak tested by pressurizing upstream to 2475 psi wiih a pos. disp. pump. Pump stroles

vs time use to measure make-up = leakage (vater). Other valves tested at RCS press >2260 and meas.
vol. vs time out downstream drain into calib. container.

Utility H Leak test valves by applying water press. with a test pump and measure flow into puop suction by level
vs time.
Utility I Leak test SI valves with RCS water, valve aP>150 psid (150-250 typ.). Ieas. Jeakage out of

dowmstrean drain point. Grad. vessel vs time (250 ml typical).

HOTE: wupstream = RCS side of valve in above.

¥




TABLE 4,

”"_Ut'ility N

PROBLEMS ASSOCIATED WITH PRIMARY PRESSURE ISOLATIGN VALVE LEAK TESTING PERFORIED BY UTILITIES

______ A= LN CS L TP Y . Problems Stated === 000000000000

Utility A Leakage criteria (0.4 GP at test press. = 350 psig) is difficult to meet with teaperature and
pressure fluctuations over long lengths of piping. Test and fix during plant heatup delays startup.
Flashing of leakage due to temperature has been a problen.

Utility B Documentation requirements are considered unnecessarily restrictive (no elaboration).

Utility C Radiation exposure during valve repair a problen (8 Ren accun. in repair of six valves). Systen
alignnent for lrak tests is difficult. Outages extended due to testing during startup. Problens
determining which valves ASHE Section XI, cat. A applies to.

Utility D Vent valve accessibility a problem. Design of leak test systen could be improved. Interpretation of
Section XI regarding which valves require testing. <1 GPIl leakage allowed nay prove too restrictive
in future, suggest <10 GPI.

Utility E Component accessibility is a problem. Vague wording in Technical Specification and Section XI.

Utility F Heasures to prevent personnel exposure a problen. 8vertime required to perform leak tests>
In-service leak testing accounts for 1-2 days lost »lectricity generation per outage. Component
accessibility. Docunentation and procedures a problem due to lack of flexibility.

Utility G Codes and standards not specific enough. Radiation exposure Jduring repairs. Some systom
modifications were required for tests. Section XI does mt provide explicit information needed to
classify category A valves.

Utility H Ho response.

Detailed response, no problens.

Utility I
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TABLE 5. VA VE LEAK RATE LINMIT COMSIDERED PRACTICAL

_Utility __________ Comments on Leak Rate Considered Practical

Utilitv A Acceptable leakage based on Technical Specification 3.4.7.2.f (1 GPMI at 2235 + 20 psig). 0.4 P
allowed at reduced pressure (Technical Specification requirement 350 psi)®difficult to meet with
temperature and pressure fluctuations over long lengths of piping.”

Utility B Referred to containmment isolation valve 1eak test procedure (not primary pressure isolation) with
acceptance criteria per 10CFR50, Appendix J. MNo other information provided.

Utility C "The current leakage rate limits (Technical Specification Table 4.4-3, 1 GPI1 - 5 GPI1) are acceptable
for all valves.” Suggest leak testing at start of outage, re-test failed valves after repair. Systen
aligment for Jeak testing is difficult to acconplish.

Utility D Acceptance criteria for valve leakage is <1 GPIl after correlating to 2250 psi. "This criteria may
prove to he too restrictive in the future.” "It is generally felt that a criteria of <10 GPH yould
not be unreasonable.” (The <5 GPIWmargin criteria is not wsed.) Access a problem.

Utility E Ho coment. Currently using 1-5 GPM allowable leakage criteria. 5 GPI if 50% margin from last test
exists.

Utility F "The (allowable) leakage specified in N.A.2 Technical Specifications is practical from the standpoint

- of measurement and valve repair.” (Limit is ) and 5 GPL.) lould like to leak test m.o. gate valves
in reverse direction. Consider JP correlation ton conservative.

Utility G "The valves addressed should he able to maintain a leakage rate of less than 5 GPILLY “Cunulative
leakages in excess of 15 GPIY can be handled by the LP5I relief system.®

Utility H Ho corment.

Utility I "Leakage criteria based on the NRC Order and Technical Specification.” (1-5 GPil criteria.)

T i et
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ANALYSIS OF SURVEY DATA

Leakage vs. Valve Size and Type

The acceptance criteria for primary pressure isolation valve leak
tests currently in the Plant Technical Specifications is most often 1 apm,
or 5 gpm if the margin since the last test has not been reduced in excess
of 50%. This leakage allowance is independent of valve type and size, In
order to determine the desirability of making the allowable leakage a
function of valve size, a plot of measured leakage vs valve size was |
prepared (Figure 1). This figure shows that the measured leakage is not a
strong function of valve size. Tst data does not show the expected trend

of larger valves having greater leakage, which may be due to the following
?actors:

1. Except for the initial test data, the valves have been required

to meet a leakage criteria (1-5 gpm) that is independant of valve
size. The larger valves may therefore have had more frequent

maintanence to reduce leakage, .

2. The data is from a )limited number of valves.

3. The data is based on tests by different people using different
methods in different valve installations,

The leakage data for check valves covers the size range from 1-1/2 to i
12 in, The only data on gate valves is for 14-in, valves, and indicates

the leakage is comparable to the check valves.

Since leakage for only one size of gate valve was reported, the
correlation of gate valve leakage with size was not pursued,

Test Procedures

The most commonly employed test method is to apply reactor coolant
system (RCS) water pressure on the RCS side of the isolation valve, then



MEASURED LEAKAGE VS. VALVE SIZE

Notes: Data corrected to function AP bydP ratio
Some data for multiple tests on same valve
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measure leakage out a vent or drain tap at atmospheric pressure on the
downstream (for test) side of the valve. The RCS pressure maintained for
leak testing is less than function pressure, with the test results
correlated to function pressure by the\ﬁf ratio as defined by the
current version of the Code, Section XI. In several cases (Table 3), the
downstream pressure is maintained above atmospheric.

Another test method used involves measuring the flow pumped into the
piping upstream (for test) of the valve being tested. For either of these
methods to be unambiguous, the drained leakage or supplied makeup must be
the only source of flow out of or into the respective piping. This can be
assured by controlling the pressure in interfacing systems such that all
flow is into the piping downstream or out of the piping upstream of the
valve being tested. This is not presently a stated requirement in the
Code, Section XI or the Plant Technical Specifications (Reference 3).
Another variable that has effected the accuracy of leakage flow
measurements is the flashing or boiling away of part of the leakage flow.
Test procedures that rely on draining the leakage flow into a graduated
container at atmospheric pressure must be restricted to piping and fluid
temperature below the boiling point (212°F at sea level). A
nonconservative error in the measured leakage can also result due to local
flashing at the valve seat, even though the downstream conditinns are
sufficiently subcooled to recondense the vapor. The phenomena of pressure
recovery downstream from the minimum leakage area permits local flashing
that reduces the flowrate due to two-phase losses occurring at the minimum
area. |In this case, the correlation of test leakage to function conditions
by the V:P.ratio results in an underprediction of function leakage, where
the downstream pressure is higher and suppresses local flashing. This
potential for error can be eliminated along with flashing and boil-off of
the leakage flow by specifying that the liquid and component temperatures
are subcooled by some margin relative to the downstream pressure. However,
the margin required to suppress local flashing is a function of pressure
recovery within the valve leak path and cannot be arbitrarily specified.
An example of the reduction in water flowrate due to flashing is shown by
comparing subcooled to saturated discharge rates.

12




For Subcooled Water

vSC -\I;; AH = v/57°p : L. ft/sec

= = 2
Gsc ovSC \/Zgo aPx144 1bm/sec-ft

For example at aP = 285 psid, o = 62.4 lb/ft3.

6 . = 12,882 1b/sec-ft’
c

The discharge of water at saturated upstream conditions of 300 psia,
h = 394 Btu/lh, T = 417°F is given by Figure 9.10a? (Reference 4), and is

6, = 4600 1b/sec-ft.

This flowrate is only 36% of the subcoonled discharge cai. .lated
above. The assumed condition of saturation temperature upstream is an
extreme example, but serves to show the potential for error exists when a
leak test with flashing is correlated with function conditions where
flashing is suppre.sed by higher downstream pressure.

Correlation of Test and Function Conditions

The 1980_ggi£jon of the Code, Section XI (Reference 2),
Paragrapw4{§§;3423‘hllows leakage testing at reduced aP, with the
function flow torrelated to the measured flow by the JaP ratio. The
calculations in Appendix A and Reference 5, of this report, show that the
VaP correlation is correct with the following 1imitations:

1. Leakage flow area and K factor are constant
2. Flow is turbulent and subcooled
3. Fluid density is the same for test and function.

As shown by Fquation (12) in Appendix A, when the flow is laminar
(Reyﬁolds No. <2000), the flowrate is proportional to aP/viscosity
rather than VAP. Since the leak path dimensions are generally unknown,

a. Moody model for maximum critical discharge.

13



the Reynolds number cannot be directly calculated to define which
correlation is correct. The potential exists to underpredict the function
leakage when the test leakage is laminar. This is because:

AP aP_| 1/2 aP
w£> VI Nhenvf-> '
t t t
where the subscripts f and t denote function and test.

The flowrate and corresponding Reynolds number were calculated using
turbulent and laminar theory to investigate the potential for under
prediction of function leakage. Assuming a deep scratch across the valve
seat as the leak path, the "scratch" cross-sectional diameter required for
| gpm water leakage at 2250 psid i< 0.029 in. based on turbulent flow
theory.a The corresponding Reynolds number is 2 x 105, indicating that
the flow is turbulent and proportional tom The flow would not become
laminar unless the test AP was reduced to less than ) psid, since the
Reynolds number of 2000 corresponds to a flow of onlv 0,010 gpm. This
calculation shows that for a discrete “scratch" type le.” mechanism, the
flow is turbulent and correctly correlated between test and function ap

by the ratio ofVAP.

Assuming that the leakage is caused by a small »~.ular gap distributed
all around the circumference of the vaive seat, the gap sizeb needed to

produce 5 gpm leakage at 2250 psid in valves ranging from 2 to 14 in,
nominal size is tabulated below, with the corresponding Reynolds number

also shown:

a. Equation 3, Appendix A,

b. Through flow in Annuli, L. N. Tao and W, F. Donovan, Transactions of
ASME, November 1955,



Assumed

|
1
Valve Size Seat Widthd Gap Size Reynolds
{in.) gin.z (in.) Number
2 0.062 0.00044 3435
6 0.11 0.00037 1150
10 0.18 0.00037 687
14 n.25 0.00037 490

the flowrate is laminar for valves larger than 2 in. at the funciion aP.
For laminar flow, the flowrate is proportional to aP rather than the
V:F'as for turbulent flow. Therefore, a valve leakage measured at
reduced AP test conditions should be correlated to the function aP by

the ratio of aP's, Correlating leakage by the VaP ratio now in the
Code, Section XI, results in underprediction of the function leakage when
laminar conditions exist. For example, a 10-in. valve with a distributed
leak aap around the seat of 0.00046 in. would leak 2.7 gpm at a test
pressure of 500 psid. The Reynolds number is 306 indicating laminar flow.
Incorrect correlation of the leakage to the function aP of 2250 by the
VZF ratio predicts 4.7 gpm. Laminar theory predicts the leakage at
function aP to be 9.9 gpm, at which the Reynolds number is 1400,
indicating the flow is still laminar. Incorrect application of them
correlation results in a 110% error, underpredicting the leakage at the
function aP in the above example.

|
\
|
The above tabulation shows that for leakage through a distributed qap, \

The use of theW correlation is also incorrect when the test fluid
is a compressible gas and the function fluid is incompressible or
vice-versa, Using gas as the test fluid with the downstream pressure
atmospheric, the upstream pressure need only be 28 psiq or higher to
produce sonic choking of the leakage flow. As shown by Fquation (9) in
Appendix A, the upstream volumetric gas flow is then proportional to the

a. From conversations with manufacturers, the seating surface of 10 in,

check valve is about 1/8 in. wide, the seating surface of 14 in., M.0. gate
value is about 3/16 in, wide.

15



square root of the upstream temperature, and independent of upstream
pressure. Critical gas flow therefore cannot be correlated with function
water flow by the |/aP factor given in the Code.

A calculation comparing critical with sub-critical compressible gas
flow through an assumed leak path indicates that the error is small if
sub-critical flow is extrapolated to critical flow conditions. For flow
through a “scratch" geometry of 0.029 in, diameter, with 5 psig pressure
upstream and atmospheric (14,7 psia) downstream, the pressure ratio is
0.746 which is subcritical. The subcritical flow equation? predicts an
upstream flow of 1.23 gpm. The critical flow equation (Equation 5,
Appendix A) incorrectly applied at this pressure ratio, predicts a flow of
1.4 gpm. [t is apparent that the correlation of air flowrates can be made
using Equations 5 through 10 in Appendix A without significant error even
if the air flow is somewhat subcritical. At very low pressure drops, the
error will be larger and a strict analysis of the actual flow condition
would be in order.

The utility response to the questionnaire included two instances of
test-to-function leakage correlation using other than the JaP
correlation. Neither case applied to primary pressure isolation valve leak
testing, but were used for other purposes. In one case, the water leakage
data on containment isolation valves is correlated to function gas flow by
the ratio of aP/viscosity. This is correct only for noncritical,
subcooled laminar flow with negligible compressibility effects. These
restrictions were not addressed.

A comparison of the air leak rate predicted by critical flow theory to
the laminar flow correlation of air and water flow used by one of the
utilities® for containment isolation valve leak testing (not primary
pressure isolation valve) is shown below:

a. Vennard, Elementary Fluid Mechanisms,

b. Utility G, Procedure No, 3.17.4, Appendix A, Revision 6, page 6.

16



Assume for comparison:
P(air) = P(water) = 55 psig = 69.8 psia
T(air) = T(water) = 70F = 530R

Leakage flow area = (.00 in.z (D = 0.036 in., diameter)
K = form loss factor = 1.0

for turbulent water flow, [Appendix A, Equation (3))

2 \/AP 2 5
Q, = 2360 X" 236 x 0.036 «x 7 0.29 gpm

= 1090 cc/min

for critical airflow, [Appendix A, Equation (5))

kel/k 1 AP [ 7 5 \6
lgk/ 2 ] 32,2 x 1.8/ 2 0.001 x 55
La = 3600 \/§4 5y Ve 3500\/—-53—3——. (7-3-) .

\/ 530

= 4,6 1b/hr = 110 1b/day

air leak rate 110 1b/day

. 1b/day (air)
water leak rate 1090 cc/min

cc/min (water)

ratio of » .1

from the referenced utility correlation:

pd
LoRl = uw L r
w

where:

air leakage rate (function), Ibm/day
water viscosity = 1.0 Centipoise at 70°F
water leakage rate (test), cc/min

air pressure drop (function) = 55 psid
water pressure drop (test) = 55 psid.
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The previously quoted leakage permitted by Section X! of the Code
(0.00013 gpm per inch valve size) surely meets Criterion 2 above. The

1 gpm allowance specified in the Standard Technical Specifications for
Westinghouse PWRs (Reference 3, Paragraph 3.4.6.2 f) probably also meets
Criterion 2, although this question was not addressed in the utility
survey, For example, literature on commercial pressure relief valves shows
a one-inch relief valve with the smallest available orifice (0.1 1n.2)
has a flow capacity of 22 gpm at 150 psi with 10% accumulation. A system
protected by this small relief valve would experience very little pressure
increase due to an extra flow source of 1 gpm. Of greater concern is
potential leakage into a system which could be isolated from overpressure

relief systems.

For plants constructed in accordance with the ASME Code, Section 11,
the requirements of Subsections NB-7000 and NC-7000 (Class 1 and 2 systems)
include an Overpressure Protection Report containing "an analysis of
conditions that give rise to the maximum pressure relieving
requirements."® For plant systems of lower design pressure than the RCS
that interface with the RCS via isolation valves, the owner could specify
allowed leakage in excess of the 1-5 gpm currently allowed as long as the
Overpressure Protection Report documents that the allowed leakage was
specifically included in the analysis and design of the pressure relief
system,

a. NB/NC-7220.
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MAINTENANCE REQUIRED TO LIMIT LEAKAGE .

Two manufacturers of valves of the type used for primary pressure
isolation were contacted for information pertaining to valve leakage, with
the following response:

1. Question: What is the configuration of the valve seat sealing
surface?

Response: For a 10-in. check or gate valve, the seat is a lapped
flat surface about 1/8-in, wide adjacent to a shallow
tapered surface.

2. Question: What leakage criteria is recommended for valves in high
pressure water service?

Response: Most valve procurements specify Manufacturers
C Standardization Society Standard Practice SP-61, which
allows a maximum of 10 cc/hr/in, valve size at ‘
‘j 3100 psig for 1500-1b class valves. They have not been
called upon to supply or maintain valves with 1 gpm
\\ leakage allowance, andhggn't appreciate why such a
large allowance is needed; ' i

—————

3. Question: What is the estimated cost of maintaining a 1 gpm
leakage allowance for valves in the 10-in, 1500-1b

class size?

Response: Their only experience is the work required to meet the
criterfa of SP-61 quoted above, which requires about
2 hr to lap the seats from the as-machined condition,

4. Question: What mechanisms have been identified for leakage

increasing with service time for valves installed in
high pressure water systems?
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Response: The most common cause of gate valve deterioration is
cycling the valve dry prior to operation in service
with water, They could offer no explanation or
experience with check valve deterioration or leakage
increase as a function of time,.

As may be seen from the above response, these valve manufacturers have not
had to consider the cost and radiation exposure associated with meeting a
leakage griteria for valves installed in a commercial nuclear power plant.

The small leakage allowance in MSS SP-61, 0.0004 gpm for a 10-in. valve, is
relatively inexpensive to achieve in new valves at the factory.
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REDUNDANT ISOLATION VALVES IN SERIES

A conclusion of the Reactor Safety Study (WASH 1400) is that an
Interfacing Systems LOCA due to failure of the redundant LPIS check
(isolation) valves is a potential event of relatively high probability
(8 x !0'6/yr). Since one of the bases for the valve leakage limit is to
prevent overpressurization of the interfacing system, it follows that for
redundancy, both of the isolation valves must comply with the leakage limit
that precludes overpressurization of the interfacing system. While an
isolation valve leak of a few gpm is unlikely to exceed the pressure relief
capacity of a large system such as the LPIS, the allowance of a higher
leakage rate for the valves of a redundant set should not be made without
that allowance being specifically addressed in the overpressure protection
analysis for the interfacing system,
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CONCLUSIONS AND RECOMMENDATIONS

The following conclusions and recommendations concerning leakage
through primary pressure isolation valves are based on the survey responses
and analysis work presented in this report.

Valve Identification

A problem identified by plant operaters i:t?:adeauate guidance in
selecting specific valves that should he included in their inservice
testina program. The Draft Regulatory Guide "Identification of Vaives for
Inclusion in Inservice Testing Programs", dated October, 1982 descrihes
criteria that will help plant operators identify the safety-related valves
that should be included in an inservice testing program. Interpretation of
this Guide would ideally result in the owners of similar plants presenting
similar lists ofe valves for their required inservice testina programs. To

achieve consistigncy of interpretation, it may he desirable to supolement
the guide with'a more,definitive methodology whereby plant operatina
personnel would be 1éad through a _yalve selection process. Recognizing
that the ZE#" “nif 3 pecific, the development of a useful

methodolo plants may not be feasable. [f this is
found to be the case, uniform and consvséﬁ%t valve testing among the many
plant owners could be achieved by having Lhewrefest1ng requirements

coordinated by a technical support firm ccmpespht in this field.

Leakaage Allowance Criteria

The allowance of 1-5 gpm leakage zurrently invokedein plant Technical
Specifications is generally considered practical to achieve, and was
not reported to be challenging the pressure relief capacity of
interfacing systems. The Section I alternative to owner specified
leakage allowance is essentially zero, and should so remain *o prevent
this allowance from affecting the requirements of Section IIl of the

Code which defines overpressure protection reguirements.

The current Technical Specification allowances of up to 5 gpm leakage

for older plants, and 1 gpm for newer plants should be changed %o make

the leakage allowance proportional! to valve size, and the same for all
25




plants. It is recommended that the leakage allowance be
1/2 gpm/in. nominal valve size at function aP, with a maximum
of 5 gpm allowed regardless of valve size. This recommendation

is based on the following factors:

As shown by the survey responses, new valves, supplied from the
factory with nearly zero leakage, can leak in excess of 1 gpm
after installation in the plant due to such factors as
dry-cycling, distortion due to body welds, and contamiration

during construction. The rework required to reachieve less than

| gpm leakage should be comparable for new and old valves. The
seat lapping process used in the factory requires about two hours
of labor after the valve is disassembled.

The leakage allowance should be proportional to valve size
because the sealing surface circumference, or potential for
leakage is so proportioned. Thnis is recognized in the valve
Manufacturers Standard MSS SP-61, which allows 10 cc/hr/in. vaive
size.

A maximum leakage allowance of 5 apm should be routinely
achievable by plant maintenance personnel using iappina equipment

designed specifically for valve rework.

Allowance of more than 5 gpm leakage is not recommended because:

(1) If not accounted for in the Over Pressure Protection®
analysis, the pressure r2iief valve n a small system may
not be able to accommodate mere flcw without exceeding -
system pressure limts. '

(2) Larger leakage allowances would tend to mask the detection
of unidentified leakage from the primary system, which is
currently limited by the Standard Technical Specification to
10 gpm (see References 3 and 7).

a. ASME B&PV Code, Section III, Div. 1, SS NB/NC-7000. .
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'(3) This leakage should be limited to limit fission product
distribution from the primary coolant to plant systems
outside the containment that are relatively free of
contamination.
criterion

e. The q:j;erTa that the margin between measured leakage and the

maximum allowed leakage shall not have decreased by more than 50%

since the last scheduled leak te<c should be retained. This will

reduce the chance that a deteriorating valve will substantially
exceed its leakage limit between scheduled [SI leak tests,

The owner should be allowed the option of a higher allowance of
leakage for specific valves only if justified by a documented analysis
of overpressure protection and radiological processing capability

showing that Code Section III and FSAR conclusions are not violated by
the higher leakage allowance.

The question of radiological hazards associated with primary pressure
isolation valve leakage should be addressed by a preliminary scoping
analysis of the potential for release to the environment from this
source. Under accident conditions, the specific activity of the RCS
water may considerably exceed the Technical Specification limits. The
specific activity of TMI RCS water measured one month after the
accident was 1876 uC/mL (Reference 6). Five gpm leakage of this
specific activity results in an activity leakage of 2130 C/hr.

Testing Methods and Documentation

The flexibility currently allowed in testing methods shculd be
retained to accommodate the variety of individual plant design
features and operating practices. However, the test condition
constraints needed to assure valid results should be identified either
in the Code or the Plant Technical Specifications. The following
constraints have been identified in this report.
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a. System pressures must be controlled to assure the measured
leakage is no less than the leakage through the valve being
tested (i.e., alternate paths are not accepting some of the
leakage). Since this involves plant-specific design features,
this requirements should be invoked in the Plant Technical
Specifications.

b. The temperature of the test fluid and piping must be sufficiently
subcooled relative to the downstream pressure to assure no
leakage is vaporized and local internal flashing is suppressed.
This should be a general requirement invoked in the Code.

C. The correlation of function leakage to test leakage must account
for the actual fluid conditions. The \[aP correlation currently
in the Code is only valid for turbulent, subcooled,
incompressible flow. The Code should include the restrictions
that apply to the \Gﬁ;.correlation and include other
correlations as appropriate.

A test program should be performed to document the accuracy and
limitations of leak-rate correlations as affected by flow media,
thermal effects, and pressure drop. The tests would involve leak
testing several representative valves over a range of fluid conditions
to validate existing or new correlations specified in the Code.

To the extent feasible, a standard format should be used by all
utilities to document test conditions, methods, data, calculations,
and correlated function leakage. The resulting consistency would help
identify and correct errors in the testing process, and ease the
burden of interpretation by plant operations personnel,.
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4. Valve leak testing required during plant startup rather than during
shutdown places testing and repair activities on the schedule critical
path. This has extended scheduled outages by 1-2 days. Since most
valves are designed for repeatable seat leakage performance, the NRC
should consider allowing leak testing during the plant cooldown phase
to permit operators to repair failed valves during the scheduled

outage. Tests on the repeatability of valve seating leak-tightness
would be useful in supporting a decision on this matter.
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APPENDIX A

ANALYSIS OF LIQUID AND GAS FLOW FOR
VALVE LEAK TESTING

Introduction

The ASME Boiler and Pressure Vessel Code, Section XI, Subsection IWY,

1980 edition, allows ISI leak testing of certain valves at lower than
functional pressure differential [IWV-3423 (e)] with test medium the option

of the Owner (IWV-3425). The measured leakage rates for tests performed at

less than the functional pressure differential “shall be adjusted to the

function maximum pressure differential value. This adjustment shall he

made by calculation appropriate to the test media and the ratio between

test and function pressure differential, assuming leakage to he directly
proportional to the pressure differential to the one-half power"
[Reference [WV-3423 (e)]. The acceptance criteria is the option of an
owner specified maximum leakage rats, or the values specified in the code
(IWV=3426) which are:

1. For water, at function pressure differential, 300 mL/hr which is
0.00013 gpm/in. valve size

2. For air, at function pressure differential, 7.50 Std. ‘t3/day

which is 0.039 gpm/in. valve size
D in the above formulas is the nominal valve size, in.

This appendix contains an analysis of the adjustment needed to
correlate measured valve leakage at reduced pressure differential with both
air and water as the test media, with the function media and pressure
differential. The simplifying assumptions needed to perform this analysis

consistent with the rules in the Code are:
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valve leakage flow area and pressure loss form factor (K) are
constant and independent of pressure differential and test media.

Valve leakage flow area and pressure loss form factor (K) in the
reverse flow direction are equal or less than exist in the
function flow direction in valves where reverse flow leak testing
is allowed by the Code (IWV-3423).

In valve leak testing with air, the flow is assumed to be
adiabatic. In reality, the flow will be somewhere hetween
adiabatic and isothermal as influenced by heat transfer between
the flow boundaries and the air. A refined analysis, including a
heat transfer model of the flow path is beyond the scope of this
study, and would preclude any generalized formulation.

In valve leak testing with liquid, the downstieaii pressure must
be sufficiently above saturation pressure at the prevailing
temperature to assure that flashing is suppressed. The vapor
generated if flashing were allowed would be detrimental due to
two-phase flow losses giving a nonrepresentative leakage rate,
and inaccurate measurement of downstream leakage flow due to
vapor escape. It is recognized that local flashing will occur at
the minimum area if the leakage path provides pressure recovery.
It is assumed that this flashing has a negligible effect on the
leakage flowrate.
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Nomenc lature

Pressure, psia (absolute)

Fluid velocity, ft/sec

L 2akage flow area, in.

Pressure loss coefficient, dimensionless

éP = K x %girjzz)

Weight flowrate, 1b/hr

Volumetric flowrate, gal/min

Leak path diameter, in.
Gravitational constant = 32.2 ft/s2
Gas adiabatic exponent = 1.4 for air
Engineering gas constant = 53.3 ft/°R for air
Temperature, °R (= °F + 460)

Fluid density, 1b/ft>

Pressure differential P] - P2, psid
Flow path length, in.

Fluid viscosity, lb-s/in.2

VYalve seat leakage gap, in.
Valve seat radius, in.
Valve seat width, in.

Suhscripts

Upstream of valve

Downstream of valve

Function, as in plant operation
Test, as in valve leak test

Air

Water




Leak Testing with Water

The expression for water flow through a small restriction is derived helow:

2
Flow area A = 5%— in.2

Flow velocity V = g ‘pr 144 ft/s

w

2

*]
" . w a0 x 3600 /ZQAP x 144
Flowrate Lw oAV T x 144 Kow

_ 1 x 3600v2q x 148 0% [%Pe,

4 x 144 K

2 °P°w

Assuming, as previously noted that the leak path characteristics remain
constant, D and K in equation (1) are the same for function and test
conditions. The correlation of valve leakage at function conditions with
measured leakage at test conditions is given by the expression:

Peo ¢
Ap

t°w-t
on a volumetric water flow basis:

L

S 1 hr al .
Qw pwft,/thw mx 7.482:3
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(3) q, = 2% Dz/fﬂk gpm
w

Assuming constant values of D and K, the correlation of valve leakage at
function conditions with measured leakage at test conditions is given by:

Apfow-t

W=t/ 8 tow-f

(4) Q=0

W=

Note, that the volumetric flow correlation (4) has a fluid density factor
that 1s the reciprocal of that factor in the weight flow correlation (2).

Leak Testing with Air

The equations in this section are based on critical air flow which
occurs when the ratio of downstream to upstream pressure, PZ/P] is less
than 0.53. This restriction simplifies both the equations for flow
correlation, and the test procedure since downstream pressure need not he
controlled or accurately measured. The equations are derived on the hasis
of measuring the upstream volumetric flowrate. This allows the use of a
single set of air pressure and temperature measurements. Flow measurement
upstream of the valve also precludes the nonconservative error that would
occur if the flow was measured downstream, and unknown parallel leakage
paths existed out of the downstream volume. The expression for the
critical flow of a gas through a restricted flow area A is:

gk 2 E:l AxP
(5) L, = 3600y/8 (EIT) k=1 x Ib/hr  a)

I

a) Ref: Vennard, Elementary Fluid Mechanics, 3rd Edition.
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using ideal gas theory to convert equation (5) to volumetric gas flowrate: .

144 P

oot B A TR e ln - i o b ‘WT—] %

Q = L 1b/hr
g0 Min  T9.25°7, 1b/gal  gpm
1

.
ot B G T T - ESld
60 x 19.25 P, /R k+ 1) X

—_
(=]
LO
"

X+
1w \Jar (&) ET Ky o

noting that: g = 32.2, and for air k = 1.4, R = 53.3 ft/°R,

o
"

;
2
; 3.117\/22.2 x 1.4 x §3.3 (271) XA T,

3" 88.4 A /T] gpm

o%,

—

~

~—

o
i

ISTS

since A =

2
(8) Q, =69.40 /T]
Introducing the loss factor K is only partially justified since frictional

effects downstream of the minimum flow area cannot influence the flowrate
when the pressure ratio is significantly less than the critical value of




e

s

A e

0.53. Ignoring this discrepancy, and introducing K in the same
relationship to the flow area as exists in the case of liquid flow
(Equation 3)

2 IT.
(9) Q, =69.4 0 \/_1 gom
K

For leak-path geometries where K = 1, the error introduced by different
K values for liquid and gas flow are not large since /K applies.

The correlation of function water leakage flowrate with air flowrate leak
test data is given by the following expression: (Egns. 3 and 9)

P
2 EWZ

Qt-a 69.4 0 /

canceling terms and dividing yields:

U_w 236 D

f
= 3.4
6——-
t-a ole-a
o ‘
(]O) Qf " - Ot-a x 3.4 ::T?j;

Example Calculation

For typical function and test conditions, assume:

o, = 2250 psid, o (100°F, 1125 psia) = 62.4 1b/fFt3

Tla = 560°R (100°F)



2250
from Egn. (10) Ay = A, x 3.4 \/ 62.4 x 560

= Q,., x 0.863

For the assumed conditions, critical air flow leakage data closely
represents the volumetric water leakage at function conditions.

Laminar Flow

Assuming that the leakage path approximates a circular duct of diameter D,
length &, the expression for the laminar flowrate is:

64 _ 64y _ 4A _ aP (a)

- 2
(M e o 3 5 *3

Vv
for the units in the nomenclature:
L 64 x 12 . 4A aP 2 ’
f a X X e X T— X W x 129
1728 1728

A = z“- 02. S = surface area = n0s

Q=AxVx-2% (gpm)

4

(12) Q= 5.31 x 10°% —:%f gpm ’

(a) Through Flow in Annuli, L. N. Tao and W. F. Donovan, Trans. of ASME.
November 1955.




Assuming that the leakage path approximates an aanular gap distributed
around the valve seat circumference:

for: ¢ = valve seat leakage gap, in
r = valve seat radius, in
¢ = valve seat width, in
: P in> 60 gp -
irca in m-sec
O = ot
d Buk sec * 7231 in.3
3
i E -
(13) Q= 6rc a

ui
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ATTACHMENT 1

INSERVICE TESTING OF VALVES IN
NUCLEAR POWER PLANTS
SURVEY SHEET

NRC TASK #
6367-4

Please provide the following information:

l.  What version, year and addenda, of the ASME Boiler and Pressure Vessel
Code, Section XI is implemented for “in-service testing requirements”
for your facility?

. List all "Category A" primary pressure isolation valves in your
facility for which the applicable edition and addenda of the ASME
Boiler and Pressure Vessel Code, Section XI; Technical Specifications;
or NRC orders, require periodic leak testing. Provide valve name,
manufacturer, identification number, age, type, and size.

a. Of the valves listed above, provide a history of the in-service
leak testing they have received. Provide test medium, test
pressure, and leak rates observed. List those valves found to he
deficient during testing. Include the number of deficiencies
ohserved for each valve over its service life to date. Descrihe
each deficiency, and the corrective action taken.

b. Of the valves listed in 2. above, list those which at some time
during their in-service life to date have missed a required
in-service leak test. For each omission, describe the
circumstances which caused the leak test to he omitted.
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[ESTING OF VALVES IN NUCLEAR POWER PLANTS
SURVEY SHEET - PAGE 2

Provide a list and description of the various testing methods utilized
to comply with ASME Section XI, as it applies to leak testing of

'‘Category A" valves at your facility. Include sketches of equipment

ised, together with test piping diagrams, and instrumentaticn types

and locations. Aiso, include copies of operating procedures used for
leak testing, together with examples of logs, records, or other

jocumentation utilized to record the testing data for each valve type.

what problems have been encountered in your facility with applicable

in-service leak testing requirements and procedures?

what extent has personnel exposure to radiation presented
pr \t):u)mg 1n -npnt}vq In=service 7;),1‘.( 'pqt‘r\q .-pr:}'r,;mpr'g"’
Has the ailabil of personnel qualified to perform in-servy
leak testing, presented probliems or caused in-service leak

testing

Has component accessibility presented problems in performing

in-service leak testing?

heen adequate

) allow performance of in-service leak testing?

Have documentation requirements been restrictiv

consider unnecessary? Explain.

Has In-service leak testing been hindered by the availability of

test equipment or procedures?

Has Interpretation of Sectin I i

Y 13 5 ~
establishing you




IN-SERVICE TESTING OF VALVES IN NUCLEAR POWER PLANTS
SURVEY SHEET - PAGE 3

List and describe any additional problems encountered.

5. List--as a function of valve type, service, size, age, and
manufacturer--the allowabie leak rate you consider practical from the

standpoint of measurement and valve repair.

6. Provide examples of design reports or comparable documentation which
delineates the manner in which ASME Sections III and XI code
requirements for valves were met at the time of the original
installation.

7. Provide examples of applicable portions of Plant Operating Manuals,
In-service Inspection Manuals, Technical Specifications, or comparable
documentation which outlines in-service leak testing of "Category A"
valves in your facility.




ATTACHMENT 2

RESPONSE FROM UTILITIES;
PRIMARY PRESSURE ISOLATION
VALVE LEAK TEST SURVEY

A\ e ém‘
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Note: The attached material was selected from the
Utility submittals. Some of the procedures
and forms have been omitted to condense this
material. The most appropriate information
is included.
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Utility A




INSERVICE TESTING OF VALVES IN
NUCLEAR POWER PLANTS
SURVEY SHEET

Please provide the following information:

1.

What version, year and addenda of the ASME Boiler and Pressure Vessel
Code, Section XI is implemented for "in service testing requirements'
for your facility?

ANSWER: 1977 - Summer 1978 Addendum

List all "Category A" primary pressure isolation valves in your facility
for which your applicable edition and addenda of the ASME Boiler and
Pressure Vessel Code, Section XI, requires periodic leak testing.
Provide valve name, manufacturer, identification number, age, type, and
size.

ANSWER: See attached sheet (Attachment 1)

a. Of the valves listed above, provide a history of the in-
service leak testing they have received. Provide test
medium, test pressure, and leak rates observed. List
those valves found to be deficient during testing. Include
the number of deficiencies observed for each valve over
its service life to date. Describe each deficiency, and
the corrective action taken.

ANSWER: See attached sheets (Attachment II)

b. Of the valves listed in 2., above, list those which at some
time during their in-service life to date have missed a
required in-service leak tesc. For each omission, describe
the circumstances which caused the leak test to be omitted.

ANSWER: As of 9/25/81 no valve listed has missed a required
in-service leak test.

Provide a list and description of the various testing methods utilized
to comply with ASME Section XI, as it applies to leak testing of
"Category A" valves at your facility. Include sketches of equipment
used, together with test piping diagrams, and instrumentation types and
location. Also, include copies of operating procedures used for ‘leak
testing, together with examples of logs, records, or other documentation
utilized to record the testing data for each valve type.

ANSWER: See attached sheets (Attachment III)
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4. What protlems have been encountered in your facility with applicable
in-service leak testing requirements and procedures?

ANSWER:

According to Utility A Technical Specification 3.4./.¢.f each

Reactor Coolant System Pressure Isolation Valve has a leakage

limit of 1 GPM at a Reactor Coolant System pressure of 2235 +

20 psig. And since other Tech. Specs. require us to test valves

at pressures as low as 350 psig, our acceptance criteria becomes

.4 GPM (according to IWV-3423: Differential Test Pressure Leak »
Testing). This criteria is difficult to meet with temperature

and pressure fluctuations over long lengths of piping.

a. To what extent has personnel exposure to radiation presented
problems in meeting in-service leak testing requirements?

ANSWER: Under present start-up conditions, exposure has
not been a problem yet.

b. Has the availability of personnel qualified to perform
in-service leak testing presented problems or caused
in-service leak testing to be delayed?

ANSWER: Due to varying Tech. Specs. this test will always
be critical path during heatup, and under present
staffing conditions only one person is in charge
of this test which makes lengthy testing, especially
testing involving repairs to valves, very difficult.

¢c. Has component accessibility presented problems in performing
in-service leak testing?

ANSWER: Since testing is done from a centralized locationm,
this has not been a problem.

d. Has the original design of the facility, in regard to the
availability and location of test taps or orifices, been
adequate to allow performance of in-service leak testing?

ANSWER: Due to extensive modifications during construction
of the plant and some modifications to better
meet Tech. Spec. 4.4.7.2.2.d, we have changed a
large portion of the plant's original design
to accommodate this test.

e. Has time been available to allow the plant to cool down
sufficiently to permit in-service leak testing to be

yerformed?

ANSWER: Due to Tech. Spec. 4.4.7.2.2.d, most testing is
done during plant heat-up which means temperature
(i.e., water flashing to steam) has been a problem.




Have documentation requirements been restrictive to an extent
you consider unnecessary? Explain,

ANSWER: Documentation has been no more restrictive on
this test than any other testing done at the pl

P

Has in-service leak testing been hindered by the availability
of test equipment or procedures?

ANSWER : No more so than any other testing.

Has interpretation of ASME Section XI presented problems
in establishing your in-service leak testing program

ANSWER:

and describe any additional problems encountered.

List -- as a function of valve type, service, size, age, and manufacturer—-
o r ] » ’ Pﬁ »

the allowable leak rate you consider practical from the standpoint of

measurement and valve repair,

ANSWER : We base our acceptab leakage rate on

ble
(1 GPM at 2235 +20 psig)

Provide examples of design reports or comparable documentation which
delineates the manner in which ASME Sections III and XI code require-
ments for valves were met at the time of the original installation.

ANSWER: See attached sheets (Attachment 1V)

Provide examples of applicable portions of Plant Operating Manuals,

[nservice Inspection Manuals, or comparable documentation which out-

wiliin

lines in-service leak testing of "Category A" valves in your facility

in

ANSWER: See attached sheets (Attachment V)




Attachment 1

Category A Primary Pressure Isolation Valves

Name

Accumulator Discharge
Accumulator Discharge
Accumulator Discharge
Accumulator Discharge
Accumulator Discharge
Accumulator Discharge
Accumulator Discharge
Accumulator Discharge

Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety
Safety

Injection (Hot
Injection (Hot
Injection (Hot
Injection (Hot
Injection (Hot
Injection (Hot
Injection (Hot
Injection (Hot
Injection/RHR
Injection/RHR
Injection/RHR
Injection/RHR
Injection/RHR
Injection/RHR
Injection/RHR
Injection/RHR

Upper Head
Upper Head
Upper Head
Upper Head
Upper Head
Upper Head
RHR

RHR

Injection
Injection
Injection
Injection
Injection
Injection

Leg)
Leg)
Leg)
Leg)
Leg)
Leg)
Leg)
Leg)
(Cold
(Cold
(Cold
(Cold
(Cold
(Cold
(Cold
(Cold

Leg)
Leg)
Leg)
Leg)
Leg)
Leg)
Leg)
Leg)

Manufacturer 1.0 #
Walworth INIOS59
Walworth INIOEO
Walworth 1INIO070
Walworth 1INIO71
Walworth INIO81
Walworth 1INIO82
Walworth 1INIO093
Walworth INI094
Kerotest INI124
Walworth INI126
Kerotest INI128
Walworth INI134
Kerotest INI156
Walworth INI157
Kerotest INI159
Walworth INI160
Kerotest INI165
Kerotest INI167
Kerotest INI169
Kerotest 1NI171
Walworth 1NI175
Walworth 1INI176
Walworth INI180
Walworth INI181
Westinghouse 1INI248
Westinghouse 1INI249
Westinghouse INTI250
Westinghouse INI251
Westinghouse 1INI252
Westinghouse 1INI253
Walworth INDOO1B
Walworth INDOO2A

Type

CK
CK
CK
CK
CK
CK
CK
CK
cr
CK
CK
CK
CK
CK
CK
CK
CK
CK
CK
CK
CK
CK
CK
CK
CK
CK
CK
CK
CK
CK
GT
GT

Size (inches)

10
10
10
10
10
10
10
10

-
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1)

2)

3)

Attachment II

During all pressure testing of primary pressure isolation valves, water
is used as a test medium.

The test pressure used for each valve is listed in the test procedure
(Attachment III).

When we tested all the primary pressure isolation valves for the first
time, there were many failures. These failures continued until maintenance
and Walworth representatives perfected lapping and bluing procedures to

the point that the valves would pass the leak test. Some of the leakages
found prior to maintenance were:

Valve # Leakage Valve # Leakage
1INI60 2.4 GPM INI71 4.8 GPM
1INIS9 1.5 GPM INI70 4.5 GPM
1NIB2 5.4 GPM INI81 >10 GPM
1NI93 2.1 GPM 1NI159 9.4 GPM
INI156 8.6 GPM INI160 2 GPM
INI1S57 1.1 GPM INI248 >10 GPM
INI124 4.7 GPM INI169 2.1 GPM

After the initial leak testing and subsequent maintenance which caused
about 1/3 of the failed valves to pass, it was decided that all failed
valves would be worked on using the new lapping techniques and a local
leak testing arrangement (shown below).

( ? Volumetricsp___ "ﬁ ::i:: | gi;ply
oy l | |
) PR



Attachment II
page 2

The volumetric and Heise gauge assembly measure the amount of make up
air it takes to maintain a certain pressure (i.e., the leakage). We
set an acceptance of .1 GPM at 20 psig of air. The work done on the
valves required an unscheduled outage of approximately 3 weeks. Since
this work was only done 4 months ago (approximately 6/1/81) we have not
been able to determine how time and use will affect the leak rate.




Attachment III

Currently at Utility A we are using two methods to test primary pressure
isolation valves.

Method 1:

For most valves we have installed a '"test header" which routes any leakage
to a standpipe. The leakage is measured by a rise in level in the standpipe.

_
‘\

- <} - {

Standpipe

\\\j___J_*__--

Leakage route to standpipe

l Pressure from Reactor Coolant System

Reactor
Coolant

\
System N

The level of the standpipe is determined by a differential pressure indica-
tion between the top and bottom of the pipe.

Method 2:
For the 4 primary Upper Head Injection check valves we measure leakage by:

1) Vent downstream side of check valves to atmospheric pressure.

2) Run Reactor Coolant System Inventory Calc. to find total leakage
from Reactor Coolant System.

3) Attribute all leakage to the check valves being tested.

R
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October 26, 1981

John G. Collett

FG&G Idaho Inc.

I4aho National Engineering Laboratory
Idaho Falls, ID 83401

Near John,

Enclosed is a copy of our Containment Isolation Valve Leak Rate Test procedure that you

requested.

The following information is in response to your survey sheet and is numbered accordingly.

1. ASME Section XI 1977 S-78 addenda.

2. Valves that are leak rate tested are listed in enclcsed procedure. Time does not
permit me to obtain the information required by parts (a) and (b) of this question.
This information is available on LER's submitted to the NRC.

3. Methods used are in accordance with 10 CFR 50, Appendix J and the enclosed

procedures.
4, (a) None.
(h) No.
(c) See exemptions.

(f)
(9)
(h)

See exemptions for FWCI, RBCCW and Fuel Pool.
Yes.
NG.
No.

Definition of "ALERT" and "REQUIRED ACTION" ranges for pump vibration
signature analysis.

5. Time does not permit me to fully answer this question. See acceptance criteria
in procedure,

6. Section XI was not issued at time of original construction.

7. See plant ISI manual and applicable procedures.

Sincerely yours,



th‘l'lt/ C
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INSERVICE TESTING OF VALVES IN
NUCLEAR POWER PLANTS

SURVEY SHEET NRC TASK # 6367-4

The following information is provided in response to the survey gquestions.

1

Qucstion:

What version, year and addenda, of tho ASME Boiler and Pressure Vessel
Code, Section XI is implemented for "in service testing requirements"
for your facility?

Response:

Utility C Nuclear Plant Unit 1 Pump and Valve Program is in accordance with
the requirements of Subsections IWP and IWV of the ASME Boiler and

Pressure Vessel Code, Section XI, 1974 Edition through the Summer 1975
Addenda.

Question:

List all "Category A" primary pressure isolation valves in your facility
for which the applicable edition and addenda of the ASME Boiler and
Pressure Vessel Code, Section XI; Technical Specifications; or NRC
orders, require periodic leak testing. Provide valve name, manufacturer,
identification number, age, type and size.

Response:
See Table 1.

Question:

a. Of the valves listed above, provide a history of the in-service
leak testing they have received. Provide test medium, test pressure,
and leak rates observed. List those valves found to be deficient
during testing. Include the number of deficiencies observed for
each valve over its service life to date. Describe each deficiency,
and the corrective action taken.

Response:
See Table 2.

Question:

b. Of the valves listed in 2., above, list those which at some time
during their in-service life to date have missed a required in-service
leak test. For each omission, describe the circumstances which
caused the leak test to be omitted.



Reggguse

None of the valves listed in Table 1 have missed a required inservice
leak test.

Dt s »
Juestion:

Provide a list and description of the various testing methods utilized

to comply with ASME Section XI, as it applies to leak testing of "Category
A" valves at your facility. Include sketches of equipment used, together
with test piping diagrams, and instrumentation types and locations

Also, include copies of operating procedures used for leak testing,
together with examples oi logs, records, or other documentation utilized
to record the testing data for each valve type.

quppnsy

See the attached Plant Procedure, FNP-1-STP-158. Reactor Coolant System
Pressure Isolation Valve Leak Test, and piping diagrams D-175037 sheet
1, D-175038 sheet 1, D-175038 sheet 2.

Juestion:

what problems have been encountered in your facility with applicable
in-service leak testing requirements and procedures?

lo what extent has personnel exposure to radiation presented
problems in meeting in-service leak testing requirements

Response:

Personnel exposure to radiation does not present any unusual problems
luring performance of the leak testing However, significant radiation
exposure to personnel has been a problem during valve repair A radiati
lose of approximately 8 REM was accumulated by personnel during repair

f only six valves (2 1.3 REM/Valve) This high dose was a result of
exposing the valve internals which are highly contaminated. The surface
exposure of the valve internals and valve bodies averaged between 20 to
30 REM/hr. The total dose for the testing and repair was 9 REM

Question:
b Has the availability of personnel qualified to perform in-service

leak testing, presented problems or caused in-service leak testing
to be delayed?

Response:

.\'U
qust{qnz

Has component accessibility presented problems in performing
in-service leak testing?




PAGE 3 OF 4

Response:

Yes, the system alignment necessary to perform the leak testing is
difficult to accomplish when considering operational constr2inis because,
the test alignment deviates significantly from the ~cimal operational
alignment.

Qgestion:

d. Has the original design of the facility, in regard to the avail-
ability and location of test taps or orifices, been adequate to
allow performance of in-service leak testing?

Response:

Yes, the availability of test vents and drains have been adequate when
performing leak tests per the plant procedure.

Question:

e. Have documentation requirements been restrictive to an extent you
consider unnecessary? Explain.

Response:

No, the documentation requirements are per plant procedure.

Question:

£. Has in-service leak testing been hindered by the availability of
test equipment or procedures?

Response:
No.

Question:

8. Has interpretation of ASME Section XI presented problems in estab-
lishing your in-service leak testing program?

Response:

There have been no problems with interpreting ASME Section XI when
establishing the inservice leak testing program.

However, there are problems determining which valves the Section XI
Category A requirements apply to when establishing the pressure isolation
valves. Section XI does not provide sufficient guidance for these valves.
This information has been derived from the NRC staff position stated in
NUREG-0677 and Appendix A to the Proposed Revision Standard Review Plan
PSRP-3.9.6 (Rev. 2).

Question:

List and describe any additional problems encountered.
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Response:

Additional problems have been encountered when performing the leak

testing just prior to resuming power operation as the plant is pressurized.
If a valve fails, the plant has to depressurize and drain the Reactor
Coolant System to mid-plane to perform valve repair. As a result, the
plant has been subjected to unnecessary transients and has an unscheduled
extension of the outage.

It would be more practical to perform the leak testing when the plant is
being depressurized at the start of the outage. Then the valves that
fail could be scheduled to be repaired during the outage and retested at
the end of the outage. The valve integrity and leak-tightness will be
verified whether it has been tested at the beginning or end of the
outage.

Questioez

List -~ as a function of valve type, service, size, age and manufacturer --
the allowable leak rate you consider practical from the standpoint of
measurenent and valve repair.

Response:

The current leakage rate limits as shown in the attached Technical
opecifications, Table 4.4-3, are acceptable for all valves.

Question:

Provide examples of design reports or comparable documentation which
delineates the manner in which ASME Sections III and XI code requirements
for valves were met at the time of the original installation.

Response:

See the attached example of Form N-5 Data Report for Field Installation
of Nuclear Power Plant Components, Component Supports and Appurtenances
and Form NIS-1 Owner's Data Report for Inservice Inspection for ASME
Section III and XI requirements, respectively.

Question:

Provide examples of applicable portions of Plant Operating Manuals,
Inservice Inspection Manuals, Technical Specifications, or comparable
documentation which outlines in-service leak testing of "Category A"
valves in your facility.

Response:

See the plant procedure FNP-1-STP-158 (response to Question 3), the
attached Technical Specification and the example page from the FNP Unit
1 Pump and Valve Program.




TABLE 1
GENERAL INFORMATION

VALVE
ID NUMBER VALVE FUNCTION MANUFACTURER SIZE & TYPE AGE*
QIE11V021A RHR Pump Discharge Velan 6" Check Valve 4 Yrs
to SICL
QIE11V021B RHR Pump Discharge Velan 6" Check Valve 4 Yrs
to SICL
Ql1E11vV021C RHR Pump Discharge Velan 6" Check Valve 4 Yrs
to SICL
Q1E11V051A SI/BIT to RCS (CL) Velan 6" 1500 1b 4 Yrs
Check Valve
QIE11VO051B SI/BIT to RCS (CL) Velan 6" 1500 1b 4 Yrs
Check Valve
QIE11VO0S51C SI/BIT to RCS (CL) Velan 6" 1500 1b 4 Yrs
Check Valve
QlE21V062A SIS/BIT to RCS (CL) Kerotest 2" Check Valve 4 Yrs
Q1E21V062B SIS/BIT to RCS (CL) Kerotest 2" Check Valve 4 Yrs
Q1E21V062C SIS/BIT to RCS (CL) Kerotest 2" Check Valve 4 Yrs
Q1E21V066A CHG (HHSI) Pumps Kerotest 2" Check Valve 4 Yrs
Disch to RCS (CL)
QIE21V066B CHG (HHSI) Pumps Kerotest 2" Check Valve 4 Yrs
Disch to RCS (CL)
QIE21V066C CHG (HHSI) Pumps Kerotest 2" Check Valve 4 Yis
Disch to RCS (CL)
QIE21V076A Water from Residual Velan 6" Check Valve 4 Yrs
Hx to SI to RCS HL
Loops 1 & 2
Q1E21V076B Water from Residual Velan 6" Check Valve 4 Yrs
Hx to SI to RCS HL
Loops 1 & 2
QIE21V077A HHSI ' _HSI and RHR to Velan 6" Check Valve 4 Yrs
RCS HL Loops 1 & 2
Q1E21V077B HHSI/LHSI and RHR to Velan 6" Check Valve 4 Yrs

RCS HL Loops 1 & 2

*Age Based on commercial operation date of December 1, 1977



TABLE 2

TESTING HISTORYt

FIRST TEST

SECOND TEST THIRD TEST
11/7/80-11/10/80 2/27/81-2/28/81 3/20/81
VALVE TEST TEST TEST
ID NUMBER PRESSURE LEAKAGE PRESSURE LEAKAGE PRESSURE LEAKAGE
QI1E11V021A 400 PSIG 0.1 GPM
QlE11V021B 325 PSIG 6 GPM* 340 PSIG None
QIE11V021C 400 PSIG 0.1 GPM
QIE11V051A 400 PSIG 8.9 GPM* 390 PSIG 9.1 PSIG* 1025 PSIG 0.9 GPM
QIE11V051B 400 PSIG  None
QIE11V051C 400 PSIG 3.3 GPM* 390 PSIG 2.9 GPM
Q1E21V062A 400 PSIG 0.1 GPM
Q1E21V062B 400 PSIG 0.1 GPM
Q1E21V062C 400 PSIG 0.1 GPM
Q1E21V066A 400 PSIG 0.1 GPM
Q1E21V066B 400 PSIG 0.1 GPM
QlE21V066C 0 PSIG 0.1 GPM
Q1E21V076A 900 PSIG None 340 PSIG None
Ql1E21V076B 900 PSIG None 340 PSIG None
Q1E21V077A 1054 PSIG 6 GPM* 375 PSIG None
Q1E21V077B 1054 PSIG 3 GPM* 375 PSIG  None

tTest Medium - Water

*Indicates tests which failed due to excessive leakage.

by lapping the disks.

Valves were repaired
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UTILITY C
SURVEILLANCE TEST PROCEDURE
STP-158

REACTOR COOLANT SYSTEM PRESSURE
ISOLATION VALVE LEAK TEST

1.0 Objective

To verify that the backleakage for the folleowing check

valves meet the Acceptance Criteria listed below:

QlE21V077A and B - Hot Leg
QlE21V076A and B - Hot Leg
QlE11VO0S1A, B and C - Cold
Q1lE11V021A, B and C - Cold

QLE21V062A, B and C Cold

QlE21V066A, B and C Cold

Injection Check Valves
Injection Check Valves
Leg Injection Check Valves
Leg Injection Check Valves
Leg Injection Check Valves

Leg Injection Check Valves

1.1 Leakage rates less than or equal to 1.0 gpm are
considered acceptable. However, for initial te

1.2 Leakage rates greater than 1.0 gpm but less than
or equal to 5.0 gpm are considered acceptable if
the latest measured rate has not exceeded the rate

8

st~
ing and testing following repair, leakage rates of
less than or equal to S5 gpm are considered acceptable.

determined by the previous test by an amount that
reduces the margin between the measured leakage

rate and the maximum permissible rate of 5.0 gpm

by 50% or greater.

1.3 Leakage rates greater than 1.0 gpm but less than
or equal to 5.0 gpm are considered unacceptable if

the latest measured rate exceeded the rate deter-

mined by the previous test by an amount that reduces
the margin between measured leakage rate and the max-
imum permissible rate of 5.0 gpm by 50% or greater.

1.4 Leakage rates greater than 5.0 gpm a' consider

unacceptable.

2.0 References

2. X Standard Review Plan (Proposed Revision) PSRP-3.9.6.

ed

b D-175037, sheet 1 of 3 - Reactor Coolant System.

»N

System.

Rev.

o D-175038, sheets 1 and 2 of 3 - Safety Injection

3



VOLUME 7 STP-158

3.0 Test Equipment ‘

-

Sk Test rig as shown below or comparable.

THREADED
CONNECTION -

HOSE

. P&eﬁs‘-iii;O_
QAGE

S S TUBING __»| X ! l

CHICAGO
FITTING

FILTZRED
COLLECTION BOTTLES

3.2 Portable Hydro Pump. REV.

= T Large graduated filtered collection bottles from | 3
Health Physics.

3.4 Stopwatch.

4.0 Required Data & Documentation

4.1 An Official Test Copy of the completed test
procedure, along with data collected, will be
retained by Document Control as part of the
plant historical record.

5.0 Prerequisites & Initial Conditions

8.1 Obtain Health Physics approval to enter required
test areas.

5.2 One or both trains of RHR shall be out of service
for testing check valves V0OS1A, B, C, V062A, B,
C, VO66A, B, C & V0O21A, B, C.

2 Rev. 3
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. 6.0 Precautions and Notes

STP-158

6.

1

(%4}

when making connections to vent and drain valves
or operating vent and drain valves, all reasonable
care should be exercised to prevent personnel
injury from an accidental discharge of steam or
hot water.

when a tygon hose is run to a bucket or beaker

to collect back leakage through a check valve,
label the container with th number of the check
valve for which the leakage 1s bein collected,

it the container is not in the immediate vicinity
of the check valve.

Use only demineralized water as a source of
water to the hydro pump in this procedure.

Leak tests may be performed at pressures less
than 2235 psi, but data obtained will be adjusted
in accordance with ASME Section XI, IWV=3420
Section C=5.

Before engaging hydro pumps, obtain the Reactor
Coolant System Pressure from the Control Room,
and ensure hydro pump pressure 1s at least 100
psi below it at all times.

when plant is solid maintain constant communication
with Control Room during testing to monitor for
loss of RCS pressure due to leakage collection
and/or increase 1n RCS pressure due to overpressur-
ization from hydro pump.

Valve leak tests may be worked out of procedural
order at the discretion of the Test Director.

7.0  Detailed Test Proccdure

7

«1

Determine check valve back leakage of the hot
leg injection line check valves QlE21V077A &
QlE21V077B using Reactor Coolant System Pressure.

Toksd Verify closed or close valves QlE11V044(8889),
QlE21V068(8886) and QlE21V072(8884). |lﬁh
Install test rig (described in Section 2
3.0) to test connection valve QV422C,
QV412D or QV411D for QVO77A and valve
QV422D, QV412E or QV411E for QVO77B.
Test connection valve will be selected
in field by test director or his designated
alternate.

3 Rev. 2




Connect high pressure tubing to test rig
and run to filtered collection bottle
provided by HP & loc

point above the highes

line containin subject

high pressure tu

with all valves 1in the test
slowly open test connection
Joserve test gauge

iual
and not

leakKlnc

1ns

)r builds back

bleed off, check

valve leak test shall be
performed to determine

valve acceptability

NOTE :

f after the bleed
off attempt a high
b

indicated, the
“heck valve may be

assumed

essure 1s




the check valve
leak test mayv then
be waived and the
the valve tagged
for repair.

TekoD Check valve leak rate test.

7:2.85.1 Slowly open test connection
valve.

7:3.8:2 when flow of water into collection
bottle stabilizes, begin
measuring the leak rate.

T3 uBed Record the time duration and | REv.
amount of leakage collected. 3

7:1.5.% Shut test connection valve.

~
s
w
o

Drain & remove high pressure
hose and test rig.

ok, B Restore system.

Determine check valve back leakage of hot leg
injection line check valves QlE21V076A and
Q1E21V076B.

Tolds Verify close or close valves QlE11V044(8889),
QLE21V068(8886) and QlE21V072(8884).

9% M Install test rig to test connection
valve QlE11V048E.

- Connect high pressure tubing to test rig
and run to filtered collectoin bottle
provided by HP and located at a convenient
point above the hot leg injection line.

7.2:4 Connect hydro pump(s) to vent or drain
valves used as test connections in
7.1.1. Hydro pump pressure shall be
maintained at a minimum of 100 psi less
than Reactor Coolant System pressure for
the test duration. Hydro pump pressure
shall be noted on leak test data sheet.

7.2.5 Perform leak tests per Sections 7.1.3
through 7.1.5.

NOTE: Collection of leakage for both
valves will be taken simultaneously

5 Rev. 3
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from the same point. Although .
leakage is being collected from

two valves, the maximum allowable
leakage rate at this point is
still 1 GPM.

p % S8 Disconnect hydro pumps.

r Determine check valve back leakage of the cold REV
leg injection line check valves QIEl11V0S1A & B 2
using Reactor Coolant System Pressure.

g 1 Verify closed or close valves QlE21V063(8885),
QLE21VOO04A & B (8801A & B), QLEL1VO023B(8888RB)
and QlE11V043A(8972A). Before closing
V023B(8888A), verify QlEL1V024A & B
(8887A & B) open, then turn off RHR A
Train pump.

% Install test rigs (described in Section
3.0) to test connection valve QV061B or
QV415D for QVOS1A, QV0S548 or QV415E for
QVOS1B. Test connection valve will be
selected in field by Test Director or
his designated alternate.
T:3:3 Perform leak tests per Sections 7.1.2
through 7.1.5. .
(AT Determine check valve back leakage of the cold

leg injection line check valves QlE11V021A & B,
QLE21V062A & B & QlE21V066A & B.

¥.4:1 Verify closed or close valves QLlE21V061(8885),
QLE21V004A & B (8801A & B) QLEL11V023B(8888A),
and QlE11V043A(8972A). Before closing
VO23B (888BA), verify QlE11V024A & B
(8887A & B) open, then turn off RHR A
Train pump.

7.4.2 Install test rigs (described in Section
3.0) to test connection valve QlE11V049D,
V07713, V060B or V072B for QVO21A & B,
QVSS8B or QV416B for QVO62A & B and
QV418B for QVO66A & B. Test connection .
valves will be selected in field by Test
Director or his designated alternate.

7.4.3 Connect hydro pump(s) to vent and/or

drain valves used as test connections in
section 7.3.2.

6 Rev. 2
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STP-158

Hydro pump pressure shall be maintained
a minimum of 100 t 50 psi less than
Reactor System Pressure for the test
duration.

7.4.4 Perform leak tests per sections 7.1.2
through 7.1.5.

NOTF.: The cold leg injection lines (to
RCS Loops 2 & 3) may be pressurized
independently or simultaneously
at the Test Director's discretion.
Because of common leakage collection
points, if the 2 injection lines
are pressurized simultaneously
any leakage coming from their
respective check valves will be
indistinguishable as to origin.
Therefore maximum allowable leakage
for this condition remains 1 GPM,
even though leakage collection 1is
from two independent check valves.

i 8- Disconnect hydro pumps.

Determine check valve back leakage ¢f the cold
leg injection line check valves QlELLIVOS1C using
Reactor Coolant Pressure.

T.%:3 Verify closed or close QLE11V063(8885),
QlCE21VO04A & B (8801A & B), QlE11VO023A
(6888B) and QlE11V043A (8972A). Before
closing V023A(8888B), verify QlE11V024A
& B (8887A & B) open, then turn off RHR
B Train pump.

7:.5.2 Install test rig (described in section
3.0) to test connection QV41l5F, QV074B
or QV559B. Test connection valve will
be selected in field by Test Director or
his designated alternate.

7:.%.3 Perform leak test per sections 7.1.2
through 7.1.5.

Determine check valve back leakage of the cold
leg injection line check valves QlE11V021C(8973C),
QLE21V062C(8997C) and QLE21V066C(8995C).

7.6.1 Verify closed or close valves QlE11V063(8885),
QLE21VO04A & B (8801A & B), QlE11V023A(8888B)
and QlE11V043A(8972). Before closing
QVO23A (8888B), verify QlE11V024A & B
(8887A & B) open, then turn off RHR B
Train pump.

7 Rev. 2



VOLUME 7

.6.

8.

.

.6.

STP-158

Install test rigs (described in Section
3.0} to test connection valves QV049C
for QV021C, QVS62B or QV4l6B for QV062C
and QV418B for V066C. Test connection
valve will be selected in field by Test
Director or his designated alternate.

Connect hydro pump to vent and/or drain
valves used as test connections 1in
Section 7.5.2. Hydro pump pressure
shall be maintained a minimum of 100 t
50 psi less than reactor system pressure
for the test duration.

Perform leak tests per section 7.1.2
through 7.1.5.

Disconnect hydro pumps.

8 Rev. 2
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DATA SUMMARY SHEET
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NOTE: The numbers on this Attachment refer to the questions in your letter.

The 1974 Edition, Summer 1975 Addenda of the ASME Boiler and Pressure
Vessel Code, Section XI is implemented for in-service leak testing
requirements for Unit 1 and 1977 Edition, Summer 1978 Addenda is used
for Unit 2.

See Table 1
a. See Table 2
b. No valve has missed a required in-service leak test.

The Surveillance Instruction (SI) is the basic operational procedure
used for leak testing. This package includes the procedure (Testing
Method and Instructions) and the data sheet (Record of Test Results).
Attached are SI1-166.10, 166.11, and 166.18 which makeup the category "A"
Testing Program. Also attached are the corresponding flow diagrams for
these SI's: SI-166.10 47W 81l1-1

SI-166.11 47W 811-2

SI-166.18 47W 810-1

a. Thus far, personnel exposure to radiation has presented no problems
in meeting leak testing requirements. However, as plant radiation
levels increase, personnel exnosure may become a greater proLlem in
the future.

b. The availability of qualified personnel has presented no problems in
meeting in-service leak testing requirements.

c.&d. Yes, component accessibility has presented problems. Vent valve test
connections, due to their high locations, present a safety hazard to
test personnel. However, we can perform the leak test as designed.

Also, the design of the leak test system is such that a leakage may
be indicated without the system being lined up to a specific check
valve. This is caused by system leakage which is not constant.
Since the system leak rate varies, it is not possible to predict
when a valve will exceed its maximum allowable leak rate. This is
clearly shown by the leak rates on Table 2.

e. Documentation requirements have not been found unnecessarily restrictive,

£, In-plant rotometers have been found to be unreliable and have caused
delays. These delays, however, have not affected plant startup.




o e e ST SN N ST TS

8. Interpretation of ASME Section XI has presented some problems in
etermining exactly which valves require in-service testing.

L ——
Acceptance criteria for each valve may be found in its respective SI.
This criteria is usually a leak rate of <1 gpm. This criteria may prove
to be estrictive in the future. It is generally felt that criteria of

<10 gpm would not be unreasonable.
Bp! ‘ /\ W

6. At time ¢f design, this plant was not under ASME Section III and XI

requiremets.

7. Attachment 1 is the applicable portion of Plant Technical Specifications

which outlines in-service leak testing of Category "A'" Valves.
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

a. Monitoring the lower containment atmosphere particulate racioactivity
monitor at least once per 12 hours,

9.  Monitoring the containment pocket sump inventory and dischirge at least |
once per 12 hours.

€.  Measurement of the CONTROLLED LEAKAGE to the reactor coclant sumn
seais wnen the Reactor Coolant System pressure is 2235 = 20 psig 4t
least once per 31 days with the modulating vaive fuily open. The
provisions of Specification 4.0.4 are not applicadble for an*sy intg
Mode 4.

d. Performance of a Reactor Coolant System water inventory nalanze at
Teast once per 72 hours.

e. Monitoring the reactor head flange leakoff system at least once pur
24 hours.

<y

4.4.6.2.2 Each Reactor Coolant System Pressure Isglation Valve specifisg in .
Table 3.4-1 shall te cemonstrated OPERABLE pursuant to specification +.0.

except that in lieu of any leakage testing requirements required ty
Specification 4.0.5, each valve shall be demonstratec QPERABLE by verifying
Teakage to be within its limit:

2. Al least once per 18 months.
b. Prior to entering MOOE 4 whenever the plant has been in COLD SHUTDOWN for
72 hours or more and if leakage testing has not been performed in the

previous 9 months.

c. Prior to returning the valve to service following maintcnance, repair c-
replacement work on the valve.

d. Within 24 hours following valve actuation due to automatic cr manual action
or flow through the valve.

3/4 4-15
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1.0 SCOPE

1.1

1.3

kKW

£ ¥

X NCTE:

Test Description

Measure the leak rate of the accumulator/injection Primary and second.:y
check valves. This is performed by Pressurizing the down stream side
of the check valve and Mmeasuring the leakage on the upstream side.

Objective

Verify that the leakage through each check valve when tes.ed and
exXtra-pclated to full RCS pPressure is less than or equal to 1 gpm

Requirements

2:3:1% The Category A ASME Section XI valves are required to pe
leak tested per SR 4.0.5.

1.3.2 Fulfill SR 4.4.6.2.2.a - each valve shall be denm nstrated
OPERABLE by verifying leakage to be within its linits at
least once per 18 months.

1.3.3 Fulfill SR 4.4.6.2.2.p - each valve shall be demo.istrated
OPERABLE by verifying leakagze to be within its limits prior
Lo entering the required mode® whenever the plant has ceen irn
Cold Shutdown for 72 hours or more and if leakage testing
has not been performed in the previous 9 months.

1.3.4 Fulfill SR 4.4.6.2.2.¢ - each valve shall pe demoa.tratad
OPERABLE by verifying leakage to be within its limits prior
to returning the valve to service following maintcenance,
repair or replacement work on the valve.

1.3.5 Fulfill SR 4.4.6.2.2.4 - each valve shall be dexoustrated
OPERABLE by verifying leakage to be within its linits within
_ 24 hours following valve actuation due to autoamati- or

manual action or flow through the valve.

INOTE : Required Modes

Unit 1

Parts A and B shall be in required frequency and performed prior
to entry into Mode 4 and Part C shall be in required frequency
and performe- prior to entry into Mode 2.

Unit 2

Parts A and C shall be in required frequency and performed prior
to entry into Mode 2. Part B does not apply to Unit 2.

SI-166.10 and 166.11 satisfy category "A" for the SIS/accumulatur
check valves. The category "C" portion is performed in SI-166.12.

-1=
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2.0 REFERENCE

2.1 Utility D preoperational test W-6.1A3.

2.2 ASME Boiler and Pressure Code, Section XI. 1974 Edition thoough summer
197¢ addenda.

3.0 PREREQUISITES

3.1 Obtain permission from shift engineer to perform test.

3.2 Open or verify open 63-666, 63-601 and 62-953 to create a leakage
path from test system to CVCS holdup tank.

3.3 When the instruction calls for installation of test flanges in place of
blind flanges, the following items apply:

3.3.1 Need/Actions - The blind flanges must be removed and replaced wi
test flanges to allow the required leak tests to be perforued.

-d

3.3.2 Effects of Test Flange Installaztion - None

3.3.3 Limitations - The test flanges must be removed aad tae blind
flanges re-installed prior to Mode 2.

NOTE: No TACF is required for removal orf blind flanges and
replacement with test flanges.

4.0 PRECAUTIONS

4.1 Ensure that the pressure-temperature of the RCS is maintained witnin tae
acceptable limits per STS 4.9.1.

4.2 Ensure that the required ECCS is maintained while performing this
tion per STS 3/4.5.3.

4.3 Operations should not operate any valves in system 63 dur
except at direction of test engineer or in an accideat situation.

< 5.0 INSTRUCTIONS FOR PART A (This section applies to Units 1 and 2)

NOTE: Part A shall be performed prior to entry into Mode & if requircu f
Unit 1 and prior to entry into Mode 2 for Unit 2.

NOTE: Ensure RCS pressure is greater than accumulator pressure pefore perforaiag
Part A instructions if an accumulator fill valve is to be opered.

5.1 Leak test of check valves 63-551, 63-553, 63-555. and 63-557 (SIS CL
Secondary Check Valves) using RHR pump.

- T W Verify both RHR pumps are in service. If both REk pumps are
not in service, open FCV-63-111 and FCV-63-112 and veri’y
one RHR pump is in service and either FCV-03-93 o- =94 is open.

. P
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3.5.8 Install a test flang: in place of blind flunge on vent valve
63-654. Attach hose as necessary to be able to collect leakage
from vent valves into a calibrated vessel. Verify on data sheetl
when flange is installed. Obtain second person verificution.
NOTE: No TACF is required.

5.1.3 Close FCV-63-22.

5.1.4 Crack open vent valve 63-654 and allow pressurc to bieed off
system.

5.1.5 Fully open vent valve 63-654 and allow flow to stabilize for
several minutes.

3.1.6 Record RCS pressure on data sheet.

*:k.7 Collect any leakage into a calibrated vesscl over a period of
time. Calculate the leak rate by dividing the volume coliectud
by the period of time.

9.1.8 Complete a leak rate for valves 63-551, 63-553, 53-555 aand
63-557 at an RCS pressure of 2250 psia by multiplying the flow
rate from 5.1.6 above b¥~J 2250 and record

14.7 + rcs pressure
this leak rate on data sheet.
NOTE: If the calculated leak rate obtained above is > 1 GFM
retest valves individually by performing step 5.9.
5.1.9 Perform the tollowing valve lincup:

5.1.9.1 Close vent valve 63-654
2:1:9.8 Open FCV-63-22 if required.
5.1.10 Close or verify closed FCV-63-111 and FCV-063-112.

5.1.11 If valves passed leak rate of < 1 GPM remove test flaunge and
reinstall blind flange on vent valve 63-654. Verify blind
flange installed on data sheet. Obtain second persoa veri.ica-
tion on data sheet.

Leak test of check valves 63-543, 63-545 (SIS Pump Hot Leg 1 & o Secoadar,
Check valves) and 63-640, 63-643 (RHRP HL 1 & 3 secondary check valves).

k.3 Install test flanges in place of blind flanges on vent valves
63-657 and 63-639. Attach hose as necessary to be able to
collect leakage from vent valves into a calibratec vessel.
Verify flanges installed on data sheet. Obtain second person
verification.

NOTE: No TACF is required.

$.2.2 Perform the following valve lineup: pevents, Lo oTHEWL VALVES

5.2.2.1 * Close or verify closed FCV=-G3-172

vilve.
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INSERVICE TESTING OF. VALVES IN
NUCLEAR PONER PLANTS
SURVEY SHEET

NRC TASK #
«3¢7-%

please provide the following information: ... ( P« 2ueat

Va-lves

1. What version, year and addenda, of the ASME Boiler and Pressure Vessel
Code, Section XI is implemented for "in service testing requirements"
for your facility? 1974 Thro Symmen 75 % Stomidand Fech S ec

e lremen ts,

2. List all "Category A" primary pressure isoiation valves in your facility
for which the applicable edition and addenda of the ASME Boiler and Pres-
sure Vessel Code, Section XI; Technical Specifications; or NRC orders,
require periodic leak testing. Provide valve name, manufacturer, identi-
fication number, age, type, and size. Crrmwa , so"wres”

d""J # H-3c3S
a. Of the valves listed above, provide a history of the in-service
leak testing they have received. Provide test medium, test
‘ pressure, and leak rates observed. List those valves found to
be deficient during testing. Include the number of deficiencies
observed for each valve over its service life to date. Describe
each deficiency, and the corrective action taken. See ﬂ_//m led
Piteo od et ws
b. Of the valves listed in 2., above, list those which at some time
during their in-service life to date have missed a required in-
service leak test. For each omission, describe the circumstances
which caused the leak test to be omitted. See A 7acled Parcedine,

3. Provide a list and description of the various testing methods utilized
to comply with ASME Section XI, as it applies to leak testing of
"Category A" valves at your facility. Include sketches of equipment
used, together with test piping diagrams, and instrumentation types and
Tacations. Also, include copies of operating procedures used for leak
testing, together with examples of logs, records, or other documentation
| utilized to record the testing data for each valve type. :ere » Hached

' Prtee of m o
h



IN-SERVICE TESTING OF VALVES IN. NUCLEAR POWER PLANTS

4, What problems have been encountered in your facility with applicable
in-service leak testing requirements and procedures?

a. To what extent has personnel exposure to radiation presented
problems in meeting in-service leak testing requirements?
Mo MASE Prick (e §

b. Has the availability of personnel qualified to perform in-service
leak testing, presented problems or caused in-service leak
testing to be delayed? g,

¢. Has component accessibility presented problems in performing in-
service leak testing? ye§

d. Has the original design of the facility, in regard to the avail-
ability and location of test taps or orifices, been adequate to
allow performance of in-service leak testing? U o

consider unnecessary? Explain. we

f. Has in-service leak testing been hindered by the availability of
test equipment or procedures? A0

g. Has interpretation of ASME Section XI presented problems in
establishing your in-service leak testing program? Seere wilth
V""JVC e ndd -er rad rg.,Ls Srpree Aud See . X/

List and describe any additional problems encountered.

5. List -- as a function of valve type, service, size, age, and manufacturer--
the allowable leak rate you consider practical from the standpoint of
measurement and valve repair.

6. Provide examples of design reports or comparable documentation which
delineates the manner in which ASME Sections [II and XI code require-

SURVEY SHEET - PAGE 2 .

e. Have documentation requirements been restrictive to an extent you .

ments for valves were met at the time of the original installation. ‘




IN-SERVICE TESTING OF VALVES [N NUCLEAR POWER PLANTS
SURVEY SHEET - PAGE 3

Provide exampies of applicable portions of Plant Cperating Manuals,
Inservice Inspection Manuals, Technical Specifications, or comparable
dccumentation which outlines in-service leak testing of "Category A"

. valves in your facility.




SURVEILLANCE PROCEDURE

SP-405

Utility E

CORE FLOODING SYSTEM CHECK VALVE OPERATION
DEMONSTRATION AND LEAK TESTING




SURVEILLANCE REQUIREMENTS

- 1.1 Core flood system (CFS) check valve operation and lea
testing shall be demonstrated during the modes and at

the frequencies indicated below.

: 1.2 TECHNICAL SPECIFICATION REFERENCES
LCO/FPC
Tech. Spec. Surv, Perf. Requirement Surv, Freq. Mode
Waiver During Modes During Modes Freq. Notes Notes
3.5.1 3 1,2,3,4 R 30 70
4.4.6.2.2 Joré 1,2:.3,4 R 27,30,
41 70
SURVEILLANCE FREQUENCY:
R = Refueling (18 Months)
MODE NOTES:
' 70 = With reactor coolant system (RCS) pressure ,
> 350 peig. :

7Jeo 220 e a
FREQUENCY NOTES:

27 = Prior to criticality.

30 = Prior to shutdown for refueling.

4] - Whenever the plant has been in cold shutdown
for 72 hrs. or more and leakage test has not

been performed in the previous 9 months.

2.0 ACCEPTANCE CRITERIA
2.1 PART "A", CHECK VALVE OPERATION
2.1.1 A CF tank (CFT) level decrease with corresponding

pressurizer level increase does occur when RCS pres=-

Page 1 SP=405 Date 8/6/81 Rev. 6



2.1.2

2.2

sure decreases to below CFT pressure, adequately

demonstrating that the CFS check valves open.

NOTE: If the Acceptance Criteria of Sectiom 2.1 above
cannot be met, refer immediately to the "Action
Statement”™ of Technical Specification (TS)
3.5.1.

Following the check valves opening, no steady CFT

level change occurs with RCS pressure increased to

greater thaa CFT pressure. This demonstrates that the
check valve(s) have reseated.

NOTE: If the check valve(s) fail to reseat, initiate
and coumplete a Work Request per CP-113, Proce-
dure for Handling and Ccntrolling Work Re-
quests, to correct the check valve operation.

PART "B", CHECK VALVE LEARAGE TEST

e e A R T e e

See Afrchedvews #rnA,

3.0 REFERENCES NEEDED TO DO PROCEDURE

3.1 0P-202, Plant Heatup

3.2 OP-203, Plant Startup

3.3 0P-209, Plant Cooldowm

3.4 0P=401, Core Flooding System

3.5 CP-107, Test Equipment, Standards and Calibration
Control

3.6 CP-102, Inservice Inspection Pump and Valve Data
Review and Corrective Action

3.7 FPC Drawing #FS-302-702

eo./iNk Narse RA/A/R1 Reav. A




ey | e

ACcEPTANCE CR/TELA

L~
w

2.4

: Leakage‘}ates less than or equal to 1.0 gpm are considered acceﬁtab1e.“

Leakage rates greater than 1.0 gpm but less than or equal to 5.0 gpm [~
are considered acceptable if the latest measured rate has not exceeded
the rate determined by the previous test by an amount that reduces the' ™

: uargﬁn between measured leakage rate and the maximum permissible rate
of 5. ¢

0 gpm by 50% or greater.

.Leakage rates greater than 1.0 gpm but less than or equal to 5.0 gpm

are considered unacceptable if the latest measured rate exceeded the
rate determined by the previous test by an amount that reduces the :
margin between measured leakage rate and the maximum permissible rate
of 5.0 gpm by S50% or greater.

Leakage rates greater than 5.0 gpm are considered unacceptable.

’

Cosrtiuel






. RESPONSE TO IST SURVEY SHEET

NRC Task # 6367-4

1. Utility F Units 1 and 2 are tested to ASME Boiler and Pressurizer
Vessel Code, Section XI 1974 through summer of 1975 Addenda.

2. Attached is a table which is a list of all "Category A" primary
pressure isolation valves for Utility F. The list includes
- the valve mark number, function description, manufacturer, type,
size, age and testing history. All of these valves are required
to be tested pursuant to the Technica! Specifications.

a. For all valves listed in the table, the test medium used
was water. The test pressure used was dependent on plant
and system conditions at the time of the test. The high
side and low side test pressures are listed for each individual
valve test. No valves tested to date have been found deficient.

b. None of the valves listed in the table have missed a required
inservice leakage test.

3. Attached is a copy of 2-PT-61.4, RCS Pressure Isolation Valves Leakage
Test. This periodic test delineates the specific test procedure
for each valve or pair of valves. Reference drawings 12050-FM-94A,
96A, B are attached, which provide valve operating numbers for the
. residual heat removal system and the safety injection system, sheet
1 and 2, respectively.

4. a. All of the valves that are required to be tested are either inside
the containment building or in a pipe penetration area directly
adjacent to the containment. All of the testing requires test
personnel to dress out in full protective clothing and many cases
a full face respirator. The radiation exposure levels are not
extremely high, although personnel contamination has been a
problem. In most cases, the leak rate is determined by maintaining
a pressure differential across a valve by bleeding water from the
low pressure side. The water is reactor coolant water and can
be fairly hot, radiologically.

¥ b. The test procedure is written such that any experienced operator
should be able to conduct the in-service leak surveillance. The
availability problem occurs due to the total number of operators

" required to perform leak t:sting in addition to the normal
required shift complement. Shift personnel are required to work
overtime during the in-service leak testing.

The valve testing can only be performed with the reactor coolant
system in a narrow temperature and pressure window. At these
conditions, the heat up must be terminated and the primary maintained
at these conditions for the duration of the leak testing. This
forces the testing into a critical path position for outage

. planning. The outage down time is increased by the time
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b. (Continued) '

required to conduct all the leak testing. Prior experience
at Utility F indicates that the in-service leak testing accounts
for 1-2 days of lost electrical generation per outage.

c. Component accessibility has presented problems that increase the
time required to perform in-service leak testing. A majority
of the valves that are tested are located near the containment
wall adjacent to many other pipe penetrations. The drain and .
vent valves are difficult to access due to the congestion in
the pipe penetration vicinity. In order to install the test
apparatus to a drain valve, close physical contact with adjacent
piping increases the possiblity of personnel contamination.

d. Westinghouse nuclear steam supply systems are designed to have
fail safe redundancy by providing two or more parallel flow paths.
Each flow path has its own valve with no other isolation valves
provided for maintenance or testing. This type of configuration
requires two or more valves to be tested concurrently while
contributing the entire leakage to each valve. This testing
technique has been adequate to date.

e. Documentation requirement, or more precisely, administrative require-
ments, place an unnecessary burden cn the test personnel. The
testing procedure must be written to provide an unambiguous sequence
of steps, and in so doing, disallow the flexibility that is required
by the plant status. For example, depending on the availability of ‘
the accumulators to serve as pressure sources, the procedures may
have to be deviated to allow a different pressure source. The
additional deviations and subsequent Station Nuclear Safety and
Operating Committee approval increase the amount of documentation
and personnel time.

f. The test equipment required is relatively simple and consists of
a pressure gauge, valve and a length of high pressure flexible
hose. The availability of test equipment or procedures has not
hindered in-service leak testing appreciably.

g. Interpretation of ASME Section XI has not presented problems in leak
testing.

5. The leakage specified in the Utility F Unit 2 Technical Specifications is
practical from the standpoint of measurement and valve repair. The
allowable leakage is 1 GPM except for any RHR system isolation valve.

The RHR valves have an allowable leakage of 5 GPM.

The problem with testing of all the valves is the requirements of

ASME XI Section XI (IWV-3420) with regard to the direction of pressuri-

zation and the use of pressure differentials lower than function pressure
differentials. The Code does not allow testing a valve in either

direction unless the function differential pressure is less than

15 psi. No RCS boundary isolation valves fall into this category.

Several of the motor operated gate valves would be easier to test in .
the direction opposite to the function direction.

L ce——




ASME Section XI specifies the relationship to be used when adjusting

a test leakage to the leakage that would be expected at the function
differential pressure. The leakage is calculated to be proportional

to the square root of the pressure differential. This relationship
assumes that the leak path cross-sectional area remains constant at

any differential pressure. This assumption is extremely conservative
when it is applied to check valves, since increasing the differential
pressure tends to reduce the leakage. The test differential pressure

is generally limited by the low side saturation pressure ani the temper-
ature vs. pressure condition of the reactor coolant system. To keep the
water temperature below 200°F, the RCS pressure must be m¢intained

below 450 psi. All of the valves that are being tested are designed

for a differential pressure of about 2<00 psi. At the lower differential
pressure used for testing, the check valves may not seat properly.

The original testing documentation is not available at Utility F.

The in-service leak testing of the subject "Category A" valves is
delineated in 2-PT-61.4, RCS Pressure Isolation Valves Leakage Test.




VALVE MAN- ILAK
UFACTURER AGE [ TEST }‘_R_[s_sgu;‘_mg:rxr
VALVE MARK (WESTING- | VALVE | VALVE |[(INSTAL- TEST | HIGH LOW
NUMBER DESCRIPTION | house #) | Tvee |sizE | rep) | DATE | Sibe | Sioe_[2235 PSID
2-S1-85 High Head Safety Injection to the Cold Legs Velan Swing 3" 1975 |[5/18/81] 354 20 0.0
(3"-C58) [Check hise3elf s75 | 100 | 0.0
e B 779181 a7 | e | 93
2-S1-93 High Head Safety Injection to the Cold Legs velan Swing . o 1975 | 5/18/81] 353 20 .23
(3"-C58) |Check 8/8/81 | 635 80 274
8/10/81 625 70 0.0
0/3/81 | 618 90 .23
~ p1/23/8Y 575 __[90_.1_ 0.0
2-S1-107 |High Head "afety Injection to the Hot Legs Velan Swing X o 1975 5/18/8% 346 0 0.0
(3"-C58) |Check h1/23/81 5720 | 100 | 0.0
2-S1-119 |High Head Safety Injection to the lot Legs Velan Swing 3* 1975 |5/18/81] 345 0.0 0.0
(3"-C58) |Check *1/23/80 575 100 0.0
MOV-2836 |High Head Safety Injection From Charging Header | Velan Gate 3" 1975 |5/16/81f 353 30 0.0
To Cold Legs (3"- §1/23/81 580 100 0.0
GM58FN)
e ‘ e et —————— - — - — - — —— ——
MOV-2869A |High Head Safety Injection From Charging Header | Velan Gate 3" 1975 |5/18/81] 354 80 0.0
To Hot Legs (3"- 1/23/81 585 100 0.0
IGM58FN )
MOV-28698 |[High Head Safety Injection From Charging Header | Velan Gate 3" 1975 5/!8/8ﬁ 350 80 0.0
To Hot Legs (3"- P1/23/8Y 580 | 100 0.0
GM58FN)




VALVE MAN- LEAK
UFACTURER ( AGE TEST PRESSURE Gg:t:r
VALVE MARK (WESTING- | VALVE | VALVE |[(INSTALH TEST [ HIGH LOW
NUMBER HER.. HOUSE #) | TYPE [S1ze | Lep) | DATE | sioe | sipe [2235 Psip
7/9/81] 314 | 0.0 0.0
2-S1-91 Low Head Safety Injection to Cold Leg Loop 1 Velan Swing 6" 1975 | 5/18/8) 346 90 0.0
(6"'(:58) Check 8/8/8] 0.0 '500 0.0
f1/24/8Y 300 100 0.0
2-S1-99 Low Head Safety Injection to Cold Leg Loop 2 Velan Swing 6" 1975 |7/9/81 | 314 0.0 0.0
(6"-C58) Check 5/18/81 346 90 0.0
8/8/81 | 0.0 1500 0.0
f1/24/81 310 100 . 0.0
— —r —_—— —
2-SI-105 |Low Head Safety Injection to Cold Leg Loop 3 Velan Swing 6" 1975 | 7/9/81 ] 314 0.0 0.0
(6"-C58) Check 5/18/8Y 346 90 0.0
8/8/81 | 1500 0.0 0.0
1/24/8% 310 100 0.0
= 5 ST CRERs: s Lot
HOV-2867C, Boron Injection Tank Outlet Valves Jetan | cate | 3 | 1978 4 qed les SR - 2
GMSSFN) 8/8/81 3 [1500 0.0122
8/10/8Y 1505 88 0.0
10/3/8Y 2220 80 0.0
1" _31/23/8 550 | 100 0.0
2-S1-126 |Low Head Safety Injection to the Hot Legs Velan Swing 6" 1975 5/18/817 353 75 0.0
(6"-C58) | Check 11/24/80 300 100 0.0
- ———— }——- ——«———L———&- —— = - - —— . —1»
2-S1-128 |Low Head Safety Injection To the Hot Legs Velan Swing | 6" 1975 | 5/18/8Y 353 25 0.0
(6"-C58) | Check 11/24/8¢ 310 100 0.0
-——— - +— e —— - .- r“-_.—_-.
2-S1-151 |Accumulator Tank No. 1 Discharge Check Valve Darling Swing | 12" 1975 | 5/18/8] 360 60 .007
(12"-C48Z)| Check Il/25/8q 380 50 5

T e ———



VALVE MAN-
UFACTURER AGE [ PR
VALVE MARK DESCRIPTION (WESTING- | VALVE | VALVE [(INSTAL- TEST [HIGH |
NUMBER . | HOUSE #) | TYPE | SIZE TP_ng)“ |_DATE | SIDE
2-S1-153 Accumulator Tank No. 1 Discharge Check Valve Darling Swing 1975 |5/18/81} 350
(12"-C48Z) | Check
2-S1-168 |[Accumulator Tank No. 2 Discharge Check Valve Darling Swing 12" 1975 |5/18/81] 345
(12"-C482) | Check 11/25/8Q 360
N TESNTUENSNEEN. N, 4 SO—
2-S1-170 Accumulator Tank No. 2 Discharge Check Valve Darling Swing 12¢ 19751 7/1/81| 409
(12"-C48Z)| Check 7/17/81] 399
EIIB/BI 409
/7/81 425
2-S1-185 Accumuiator Tank No. 3 Discharge Check Valve Darling Swing 4 1975 |5/18/81| 360
(12"-C482)| Check 11/25/8Q 380
"
el il S
2-S1-187 Accumulatc Tank No. 3 Discharge Check Valve Darling Swing 12" 1975 [5/18/81| 409
(12"-C48Z)| Check 1/25/8(0 380
/27208
—_— e —— — —_—yr
MOV-2700 RHR System Inlet Isolation Valve Copes- Double 14" 1975 [7/1/81 373
Vulcan Disk 7/17/81 | 400
(14"- Gate 5/18/81 | 380
GM4BSER) B8/7/81 397
8/19/81| 380
L O TR e L p1/25/8Q 380
MOV-2701 [RHR System Inlet Isolation Valve ~ |Copes- Double | 14" | 1975[7/1/81 | 364
Vulcan Disk 7/17/81| 399
(14"- Gate /18/81 ggg
GM48S 7/81
. 8¢l /81| 380
11/25/804 402

TEST PRESSURE

| 225
110

-
_SIDE
0.0

150

20
170

100
35
0.0

a6

45

0.0

200

———

LEAK
RATC
GPM AT
2235 PS!D

.0354

IU— ¥

.0071
.878




VALVE MAN | 5 LEAK
UFACTURER | AGE ILST PRESSURE RATI
VALVE MARK DESCRIPTION (WESTING- | VALVE | VALVE |(INSTAL- TEST |[HIGH | LOw |GPM AT
NUMBER , | HOUSE #) [YPE | SIZE } LED) DATE ST0E ; SIDE |2235 PSID
| |
MOV-2720A, Bl RHR System QOutlet Isolation Valves Darling Venturi 10 ‘ 1975 |7/1/81] 642 | 350 0.0
(10"-VM58-| Gate 5/18/81| 620 | 45 iy P s
FM) ' i
;
MOV -2890A Low Head Safety Injection to the Hot Legs Darling Venturi 10" 1975 5/18/81 352 | 30 0.0
(10"- Gate N11/23/8Q 355 100 0.0
VM58FJ)
MOV-28908B Low Head Safety Injection to the Hot Legs Darling Venturi 10 1975 5/18/8} 349 25 0.0
(10"- Gate 11/24/8( 355 100 0.0
VM58FJ )
' |
b/30/8) 100 | 47 0.0
MOV-2890C,D | Low Head Safety Injection to the Cold Legs Darling venturi 10" 1975 7/9/81 35 81 0.0
(10"- Gate 5/18/8 340 5 0.0
VM58FJ ) 8/8/81 21 140 0.0
8/19/8 113 | 0.0 0.02
- ! 11/24/80 305 | 100 0.0
.4 t
{ | |
| | |
? 0 |
| ! |
: i :
| |
{ 4 i }
‘ } ! | |
| | | |
| ! f J i i
| | | | | |
| | |
| | ! | |
| | | |
| : ‘ | ’
| | |
| | | | | |
! 1
| | | | |
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2-PT-61.4
Page 2 of 4
403030

1.0 Purpose
1.1° To verify that each reactor coolant system pressure isolation
valve is within its limit:
a." At least once per 18 months.
b. Prior to eatering Mode 4 whenever the plant has been in

cold shutdown for 72 hours or more and

s

tesciag has oot been performed 15 the prev1§us 9 mou}h;-
Prior tc returning the valve to service .followiag
maintenance repair or replacement work on the valve
Within 24 hours following valve actuation due to auto-

matic or manual action or flow through the valve.

..y “r - " . ‘e - by s - - . .
W ~ ¥ 'Se oom . > # e, o & v e

Initial Conditions

2-7  Velwsg 4o be testeR have been uiuyﬁgﬁcl.audL.;un.fﬁglﬁﬂ 7@«u~h<¢4 ane m
2.Z. .The test apparatus shown in attachment 6.1 is available. and NA

ready for use.

e
Two NQC pressure gauges will be required (one for the test R-

and an additional gauge) with a range of about 0-3000 psi.

NOTE: A LOJER RANY MAT L& OSER (F SYSTEN pressocd 15 Lowr

A bucket and hose may be required to collect the water from the ___
o e -

test Blo— C =i AN ..:,3-1[7‘1.

nf

A calibrated container is gldLlJth to measure the amoun
water bled in.

A ‘stopwatch is available.

Obtain or note y nay be required for each valve
being tested.

Notify the shift supervisor of » inpending test and coovdinatc

>
its performance through him




2-PT-61.4
Page 3 of &
}6—30-80

‘Precautxous

3.1 Insure that the valve line up required for testing each valve
does not create a problem for the plant conditions during
testing.

Health Physics must be present to 'vey the area whenever a

primary boundary is broken.

When testing @ check valvegand MOV(S) always -test

the MOV first. . This can .be accomplished by always using
.C :
the appeudixes in alphabetical order
34 LWOHEAN REMeV/ME T Hasg .TUF‘PUZ', .\._‘.,o',("-_—’&iv_)(':’/a-g 7FHL Hmé(

e

PRIGR TO rttapm® Un COUPLING EITHER (EnD.
Iastructions
MITE;: ONE. or.mere. ysued by be. fertef on /:{jw,‘f'gﬂ A

4.1 Individual instructions are prbvided for eiach valVe or set of

valves to be tested. "(Attachment 6.3).  Refsrence ope:atiugA_.nﬂ

. ”~
procedures and flow diagrams for the systems- concern

indicated on Attachment 6.2. Review the
insure that the operatioa of
as required.

Record the initial position of
of Step 1 on the iadividual
valve on the diagram).

their original positions

o

Oo each individual instruction sheet, record the following:
Signature
Equipment Q.A. number(s)

Anv remarks which mav be

test results




2-PT-61.4
Page 4 of 4
10-30-80

Instiuctions (cont.)

4.

4

The low side pressure should be maintained below 100 psi during

the entire test.
Only the applicable appendixes need to be attached to this
completed procedure. Reference the purpose section to determine

which valves need to be tested.

Acceptance Criteria

5.

1

All valves tested (except MOV-2700, MOV-2701, MOV-2720A, and
MOV-2720B) had a corrected lcakage rate of less than 1 gpm.

NOTE: If only the RHR isolation valves were tested, "N/A"
Step 5.1.

HMOV-2700, MOV-2701, MOV-2720A and MOV-2720B had a corrected
leakage rate of less than 5 gpm.

NOTE: If none of the RIR isolation valves were tested. mark

Step 5.2 "N/A".

y

Attachments

6.

6.

6.

1

Test RIG diagram
Reference OPs and IMs

Valve testing procedures
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& Utility G :
INSERVICE TESTING OF VALVES IN
LEAR POWER PLANTS

Please provide the following information:

1. Question:

what version, year, and addenda, of the ASME Boiler and Pressure Vessel
Code, Section XI is implemented for "in service testing requirements" for
your facility?

Reply:

Utility G is committed the 1974 eddition of Section XI, as addended to
the summer of 1975.

2. Question:

List all "Category A" primary pressure isolation valves, (Event "yv"
valves) in your facility for which the applicable edition and addenda of
‘ the ASME Boiler and Pressure Vessel Code, 3Section XI; Technical
Specifications; or NRC orders, require periodic leak testing. Provice
valve name, marufacturer, identification number, age, type, and size.

Reply:
Category "A", Event V Interfacing Systems LOCA, pressure isolation valves:

HPSI Header Check Valves, (HPSI-17, HSI-27, HSI-37) 14 IN., 1500# Atwood %
Morrill, 10 years old.

LPSI Header Check Valves (LSI-12, LSI-22, LSI-32) 10 IN., 1500#, velan, 10
years old, Velan No. P-346-93,

LPSI Header Stop valve (LSI-M-11, LSI-M-21, LSI-M-31) 8 IN., 1500#,
Velan/Limitorque, 10 years old, Velan No. P-34576.

» HPSI Header Check Valves (HSI-61, HSI-62, HSI-63) 10 IN., 1500#,
westinghouse, Model # 10000 ICS 990000 (DO/Z0), new valves in 1981.

2a. Question:

Of the valves listed above, provide a history of the in-service leak
testing they have received. Provide test medium, test pressure, and
leak rates observed. List those valves found to be deficient during
testing. Include the number of deficiencies ohserved for each valve
over its service life to date. Describe each deficiency, and the
corrective action taken.
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valve Testing Program (currently under

~ 1

lass B & C Leak Testing Procedure
~omponent Cooling System Leak Test Procedure
Jlf.‘-l n:

what problems have been encountered i ir facility with applicable
in-service leak testing requirements and

the Codes and Standards lack specific information

ic
the exemption of ECCS containment isolz fon valves
Leak testing requirements are not
Section XI does not have t

classify category "A" valves.

e exp e

radiation presented problems

repairs he

~1 v

Has the availability of p nne ified t
testing, presented problems
delayed?

Reply:

Jtility G has not had
r

to perform in-service

component accessibility

Reply:

Component accessi

234U




design of the facility, in regard to the availabil
on of test taps or orifices, been adequate to allow performanc

%ant designs offered limited test taps and vents.

d a few should ified in the future

Have documentation requirements

imnecessary? Explain.
Repl

not been extremely

Has in-service leak testing
equipment or procedures?

PNy
cy |

veloped in accordance with

variations between our

v arad tr voulsin
200 =20 revision

desc ies between

™ o« ™ M "2 3 1
and describe any : probiems encountered, (See questi

Question:

fed ~ = 4
ist -= as a function o , & o 2. ~ 3 p ~ ~ 3

3 s {m,:., Lype ervice, size, age, and manufacturer
-~ the allowable leak ( consider practical from the standpoint of

. ; S » > 1P
measurement and valve

o’




Reply:

The valves addressed in question two should be able to maintain a leakage
rate of less than 5 gom. Valves HSI-17, 27, 37 were exempted from this
rate following the installation of HSI-61, 62, 63. Their leakage rates
are not stated and they are maintained as a thermal barrier only.

Cumulative leakages in excess of 15 gpm can be handled by the LPSI relief
system.

Question:

Provide examples of design reports or comparble documentation which

delineates the mamner in which ASME Sections III and XI code requirements
for valves were met at the time of the original installation.

Reply:

Utility G was not constructed to ASME Section III or to Section XI
requirements. See the inclosed copy of Valve Specification YA-GEN-3.

Questions:

Provide examples of applicable portions of Plant Operating Manuals,

Inservice Inspection Manuals, Technical Specifications, or comparable

documentation which outlines in-service leak of "Category A" valves in
your facility.

Reply:

The last revision to our valve testing program is inclosed.

The preceding information in submitted to John G. Collett, to aid in his
analysis of valve testing programs and related problem at nuclear power
stations, (NRC Task #6367-4). All responses were based on the
interperatations of the plant 1.S.I. cooridnater and they do not express the
opinion of Utility G's management. The information if supplied in good

faith, soley for the use of Mr. Callett, and the information should be handled
accordingly.

December 11. 1981

Plant ISI Coordinmator




EDCR TITLE: Safety Injection System Modifications

COGNIZANT ENGINEER:

SUMMARY :

REASON FOR CHANGE:

DESCRIPTION OF CHANGE:

This EDCR installs a new 10" check valve in the safety
injection lines to each loop.

USNRC letter to all LWR Licensees, dated 2/23/80 identified
a potential intersystem loss-of-coolant accident which

could result in a LOCA outside containment. The situation
postulated is the failure (as pressure isolation boundaries)
of two in-series check valves. This situation, as it applies
to Utility G, involves the LPSI/HPSI headers.

Additional verbal correspondence with the NRC, has required
a4 commitment for periodic inspection and leak testing of
these check valw stringent leak rate requirements
S:;_ﬁ_3ziI::-Tﬁ:’?z¥1§5;§:;:;§*5heck valves close to tHe
loop were not designed to be leak tight, but mainly a
thermal barrier. It may be difficult to meet the new leak
rate requirements on these valves. Because these valves

are in a relatively high radiation area, valve maintenance
would involve considerable personnel exposure.

The addition of the new check valves will preclude the
testing requirements of the 14" hard-seat valves. The new
valves will have provisions for leak testing and will be
located in relatively low radiation areas. Additionally,
provisions will be made for leak testing the upstream 10"
LPSI check valves as these valves will also have to be
inspected and tested.

This change will involve the installation of three (3)

new 10" swing check valves. Each valve will be located

in the 10" safety injection line between the manual header
isolation valve (HSI-16, 26 or 36) and the penetration for
the new 2" safety injection recirculation line (see EDCR 81-3).
The valves will be located in relatively low radiation areas
to facilitate installation, periodic leak testing and

future maintenance. The valves for Loops 1 and 3 will

be located just inside the crane wall dependent upon
accessibility and radiation levels. In Loop 2, the 10"
header runs adjacent to a concrete wall making installation
extremely difficult. For this reason, the Loop 2 check valve
will be located in the annulus.
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Plt. Mar. Class. B
| y Date 7/6781
PSS REVIEW

4.0 PROCEDURE

Dept. Head =i~ Proc. No. 4-121
FORC

§

E

iew Date J/6/82

4-121 TEMFORARY LEAK TEST FOR 3SI-61, 62 & 63

§

1.0 OBJECTIVE

1

L.l To determine i< the valves meet the Ccriteria of passing less =han S gpm each,
2.0 PRECAUTIONS

2.1 Awvoid exceedirg 700 psi in the SIATX recirc. header (approx. Lif: oressure
for SIA-5-43).

2.2 Do not open ISI™-11, 2 or 31 =0 awid overpressurizing the RHER piping
while this test is deing conducted.

r A :£ S1\=5-43 lifts cpen U a flow path to relieve SIATX recirc. header
"-essu ve.

3.0 INTTL ° CON 'ITIONS

3.1 RCS : 'stem wressure equal to or greater than 2260 psi. ‘?g/

3.2  Suitabl. flo measuring device has been installed for =he test W
on SIA=34 . | ‘ee sketch)

3.3 Persomel ar av ilable =0 inspect for Piping leakage.

3.4 Record initial an. levels

1 SIATK 41 H#5 NR
2 SIATX 42 NR
3 SIATX 43 R
4 Quench Tar. Inches

w

Stopwatch available to time “low rate.

(o)
.

w
.
[ 1)

Caliorated container makeuo to  masure £low.

4.1 Verify the following valve lineup:

SIA-A-13 $l SIATX fill

SIA-344 $1 SIATX £i11 isol.
SIA~-341 #1 SIATx mdr drain
SIA-340 #1 SIATX recirc. isol.




SIA-A~23 i

SIA~-346 SIATXx £ill isol.
SIA-342 SIATk hdr drain
SIA-345% SIATk recirc. isol.

SIA-A~33 I3 STATx f£ill

SIA-348 SIATk £ill isol.
SIA-343 SIATk hdr drain
SIA-347 SIATk recirc. isol.

[SI-M-11 to loop
[SI-M-21 to loop
[SI-M-31 : to loop

(PR S

SIA-M=-40 SIATX recirc. hdr.
To determine the leakage past
Open SIA-340 #1 SIATk recirc. isol.

Open valve #1 on test gage
Slowly open SIA-342 to full open

Using the calibrated container and a stoowatch determine “he
leakage past HSI-6l.

Leak Rate »25. é ﬁ#’)"\

CQlose STA-340 $1 SIATX recirrc. valve
4 Close SIA-342 #2 SIATX hér. drain
To determine the leakage past HSI-62:

Open SIA-345 #2 SIATX recirc. isol.

Open valve &1 on test gage

Slowly open SIA-342 co full open

Using the calibrated container and a stopwatch determine “he
leakage past HSI-62.

Leak Rate fz”<5177f’7ovw’ 1
Close SIA-34S #2 SIATk recirc. valve

Close SIA-342 #2 SIATX hdr. drain




4.4 To determine the leakage past BSI-63:

- e -

4.4.1 OpenS." ~  #3 SIATk recirc. isol.
Open valve #l on test gage
Slowly open SIA-342 to full open

Using the calibrated container and a stopwatch determine the
leakage past HSI-63.

d £ @
Leak Rate »0/66 %&4"\
3 SIATk recirc. valve
Close SIA- SIATkx hdr. drain

FINAL CONDITIONS

Remove flow measuring device from SIA-34
PAB.

Lock closed SIA-342.
Record final levels
SIATk #1
SIATk #2

SIATk #3
Quench Tank

-~
-
-
-

4
-

4
-

Campare these =0
pathwavs.
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January 6, 1982

Mr. vohn Collette

EG and G (Idaho)

1284 Azalea Street

Idaho Falls, Idaho 83401

S5ubject: Utility H
Leak Rate Methodology

UVear Mr. Collette:

Attached information is provided to represent the typical
procedures issued at Utility H for the letermination of leak rates

on containment isolation valves. The general procedure for leak-rate
testing is LTS5-900-1 and the specific procedure for one LPCS line is
LT5-900-2. A schematic diagram of a typical valve configuration is shown
also. The Utility H FSAR Table 6.2.21 indicates all types of valving
configurations for the Utility H containment isolation function. S3iignt
derivatives from this specific procedure would be necessary to obtain
leak age information for the various valves in other configurations; the
general procedure, however, outlines the approach which would be used.

The activity level at the station is such that higher priority
and .ear-term activities are taking our time and ~esources just prior to
receipt of the operating license. For these reasons, our input has been
delayed. [ hope this information is still useful to you.

Very truly yours,
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LTS-900C~-1

Revisicn O
Septemoer los 1981
1

WATER LEAK RATE TEST METHOD

Aa PURPOS

The purpose of this procedgure s to outline the metnoad
to De used to determine tne water leaxkage of an isolated
volure using a test pumpe

. e
i
-

.

.

8. REEERENCES

le FSAR QCuestionr lll.86e.

1

le The test pump ~ith apprcpriate noses 2nd rittings
(RS viir) il e

_‘ Ill_,q-

le Cure must pe taken when performing tnese tests at
full reactor pressurees

2e The water contained in the volume to be tested snoulo

pe considered contaminatede.

le All valves to be testea must be closeg by normal
means pPrior to the teste

Fe  PROCEDURE

le Attach the high pressure hose from tne test pump
discharge to the test connectione

(o I & ii’f )

i

Place test pump suction line into caliorated water
volumes

Wwith the test connection valves closeds start tne
test pump and Ccrack open the discharge hose vent
valve to remove any air in the line.

n ™
s

NO T

Adaitional water may need to be added to gump suction
supplye Do not allow pump sSuction to run arye

[®

4 when tne line 15 full ot watere close the vent anag
stop the test pumpe. Install tne cap on the vaent.

-




LIS5=-90G~-1
Kevision
seprtember

2
<

Open the test connection valvese

Start the test pump and adjust the pressure to test
pDrassuree.

Record the pressures initial level and t
Attachment Ae

st to continue at least
e final water level and

Allow the te
determine th

)
J 2V

level {11 125 )
)t watar volume
guration (minucte:
&

sS85

Remove tne cap and crack the vent va

volume.

Close the test connection valves and remo
pressure hose from the test conNnectione.

Notify the Snift Engineer of the leak rat
resultse

If the leak rate test results exceed tne
limite perform the following steps:

NOtity the i f nginaeer of th

anng tnat t i | v ek rate

Verify that tne leakage rate 15 r

the Snift Engineer's logbooke

Initiste 8 work request to nave

repairs madee.
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(N TV (3 B |

Revialon 0

September 16, 1781
ATTACHMENT A 4 (Final)

WATER LEAK RATE TEST METHOD

System

Valve number(s)

Date test performed

Initial Time
Final Time

Test Duration (D) minutes

Initial level (Hl) A inches

Final level (H2) inches

Volume Area (A) square inches

- o .
+est pressura nsig

Allowable Jeak rate

Calculated Leak Rate (L) = 0.00433A(H1-H2)/D

a

Pcrfofngd by
. Signature Date

Reviewed by . /
Technical Staff Supervisor

Trend Analysis

NOTE: Notify the Shift Engineer of the results and verify that the results
are recorded in the Shift Engineers logbook. it the leak rate test
fails, notify the Shift Engineer and initiate a work reguest to have
the valve(s) repaired.
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LTS-900~-2

kKevision O
Septembe., L6y 1981
1

LOw PRESSURE CURE SPRAY PHRESSURE
ISOLATION VALVES LEAK TEST
1(2)E21-F006 and 1(2)E21-F0O05

PURPOSE

o

The purpose of this procedure is to outline tne method
to be used to determine tne water leakage tnrough valves
L(2)E21-F0OCo ang 1 (2)E21-FOCS at full reactor pressure.

REFERENCES

le PLID M-94 (M=-140)s Low Pressure Core Spray Systeme

le LTS=9C0~1 water Leak Rate Test Metnode. |
\

PErRegUISET

le The LPCS system shutdown 4and Not requiread for

opfRraticne

2e The reactor shutgown and at atmospheric pressure.

PRECAUTIONS

le During the performance of this test the volume, test
pump and line will be at 1000 psige

e The water insiace the voluse shoula be consigered
contaminatede.

LIMITATIONS ANC_ACTIONS

le The leak rate limit for each valve is L gpm at 1000

P5iQe

2o This test is required to pe performed once per 13
monNtnse

PROCEDURE

Lo Close LPCS Injection Manual Stop Valve L(2)E2L1=FuSle.

2e Upen LPCS Injection Stop Valve L(2:€21-FOCS at panel
1(2)HL3-P601L .

3e With the LPCS/RHR A water Leg Pump running verify
that the LPCS system is tilleg oy removing tne pipe
plug ana cracking open high point vent valves L(2)e2l-




ALE

y

- v

Rk

s

i

Fe

10«

Ile

12«

13.

L4.

15«

16

L7«

LTS=-9G0~-2
kevision ©
September Llby
2

F321 anag 1(2)E21-F322 until water comes from
vente

Close 1(2)E21-FOCS LPCS Injection Stop Valve from
panel 1(2)H13-P601.

Close 1(2)E21-F034 LPCS/RHR A water Leyg Pump Discharge
to LPCS valve.

Open high point vent valvas 1(2)E2L1-F325 and 1(2)E21~
F326 to provide a vent pathe

Close 1(2)E2L1=-F310 POIS L1(2)E2L-NCO6 HiGgh Sige Root
Valve.

Opaen LPCS Injection Testavle Check Valve L(2)ESL=-

Pertorm the leak rate test on valve L((2)EZL=-FULS 1n
accorgance with LTS-900-1 oy pressurizing throuyn
the test connection oetween valves L(Z2)E21-FuU5Ll ana
1(2)E21-F006e Leave tne test rig attached and vent
pressure.

Close LPCS Injection Tastaole Check Valve Ll(2)Ell~-
FOOb.

Open LPCS Injection Stop valve 1(2)E21-FCO5 at panel
L(2)n13-P601

Perform the leak rate test on valve 1(2)EZL-FO0Ce in
accordance with LTS5+900~1.

Close high point vent valves 1(2)E21-F326 ana L(2)EZ2Ll~
F325.

Open L(2)E2L-F034 LPCS/RHR A water Leg Pump Oischarge
to LPCS Vvalve.

Crack open high point vent valves 1(2)E2L-F321 ana
1(2)E21-F322 until water comes from the vent tnen
close valves and replace pipe pluge

Open LPCS Injection Manual Stop valve L(2)E2L=-FOSI
anag verify open indication cn panel L1(2)Hl3=-Peol.

Close LPCS Injection Stop Valve L(2)E21-FCOS5 ot
panel | (2)H13-P601.




Ge

LTS-900=2
Revision O
Septemper Lo
3 (final)
18« Crack open hign point vent valves 1(2)E21-F324 anag
L(2)E21-F375 unti]l water flows thnrough sight glass
1(2)E21~-0304.

19« Open 1(2)E21-F310 PDIS 1(2)E21-NOQ06 High Sigde Root
Valvee.

20« Return tne LPCS system to Sservice 4a4s necessarye.

— — —— ————— — — — — ——— — — — — —

1981
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Mr. Robert A. Clark, Chief

U. S. Nuclear Regulatory Commissicn
Office of Nuclear Reactor Regulation
Division of Licensing

Operating Reactors Branch No. 3
Washington, D.C. 20555

Reference: Utility I

Dear Mr. Clark:

As requested by Mr. C. Trammell of your staff, Mr. John Collett of
EGAG recently visited Utility I's corporate offices to
review Event V valve concerns. It is the Utility ['s understanding that
Mr. Collett has been contracted by the Commission to conduct a study of
problems experienced by utilities in testing of Event V valves. During
this visit, Mr. Collett left a list of questions for which he desired
additional information. The responses to Mr. Collett's questions are
attached. Please note that a copy of this information has also been
forwarded directly to Mr. Collett.

Please note that in our discussions with Mr. Collett of EG&G, he
clarified his request for completion of the attached survey sheet. He
is particularly interested in Even:i V isolation check valves. None of
the valves in the Utility I can properly be referred to as
"Event V"; therefore, only those check valves which were called out in
the Commission's April 20, 1981 Order for Modification of License have
been considered in responding to this survey. It continues to be the
Utility I's position that the existence of motor operated isolation
valves upstream of the two check valves in each injection line and the
fact that these valves are maintained in the closed position throughout
normal operation offers a significant difference from the Event V
situation described by WASH-1400.

Sincerely,



RESPONSES TO INSERVICE TESTING OF VALVES IN
NUCLEAR POWER PLANTS SURVEY SHEET

Request 1

What version, year and addenda of the ASME Boiler and Pressure
Vessel Code, Section XI, is implemented for "inservice testing require-
ments" for your facility?

Response

ISI program is implemented under ASME Boiler and Pressure Vessel
Code, 1974 Edition, with Summer 1975 addenda.

Request 2

List all "Category A" primary pressure isolation valves, Event V,
in your facility for which the applicable edition and addenda of the
ASME Boiler and Pressure Vessel Code, Section XI, Technical Specifi-
cations, or NRC orders require periodic leak testina. Provide valve
name, manufacturcr, identification number, age, type, and size.

Response

No "Category A" primary pressure isolation valves (Event V) exist
at the Fort Calhoun Station for which an ISI criteria exists. As
required by a Commission Order dated April 20, 1981, the District
initiated a leak check program for 8 of our 12 primary system/safety
injection check valves. The remaining 4 valves have instrumentation in
place to allow continuous monitoring for excessive leakage.

The Commission's Order dated April 20, 1981 (Attachment 1) resulted
in an addition to our Technical Specifications (Sections 2.1.1(12),
Table 2.9, and 3.3, Attachment 2) requiring leak tests of 4 Low Pressure
Safety Injection (LPSI) system check valves and 4 High Pressure Safety
Injection (HPSI) check valves. The HPSI check valves were manufactured
by Dresser Industries (see Attachment 3), and the 4 LPSI check valves
were manufactured by Mission (now TRW-Mission) (see Attachment 4).

The valves are:

Mission Type Size Years Since Manufactured Years Used

————

SI-194 Butterfly 6" 11 8
SI-197 Butterfly 6" 11 8
S1-200 Butterfly 6" il
S1-203 Butterfly 6" 11




-

Dresser Type Size Years Since Manufactured Years Used .
SI-195 Poppet . 11 8

SI-198 Poppet 2" 11 8

SI-201 Poppet g 11 b

SI-204 Poppet 2" 11 8 .
Request 2a

Of the valves listed above, provide a history of the inservice leak
testing they have received. Provide test medium, test pressure, and
leak rates observed. List those valves found to be deficient during
testing. Include the number of deficiencies observed for each valve
over its service life to date. Describe each deficiency and the cor-
rective action taken.

Response

Included in Attachment 5 (ST-CV-1, ST-CV-2) is a total history of
our "inservice" leak testing of the 8 safety injection check isolation
valves. So far, no deficiencies have been found.

Request 2b .
Of the valves listed above, list those which at some time during

their inservice life to date have missed a required inservice leak test.
For each omission, describe the circumstances which caused the leak test
to be omitted.

ReSQOﬂSQ

Since the inclusion of our new Technical Specification (2.1.1(12)),
none of the valves listed above (response to Request 2) have missed a
required leak test.

Request 3

Provide a list and description of the various testing methods
u‘tlized to comply with ASME Section XI, as it applies to leak testing
ot "Category A" valves at your facility. Include sketches of equipment
used, together with test piping diagrams, and instrumentation types and
locations. Also, include copies of operating procedures used for leak
testing, together with examples of logs, records, or other documentation
utilized to record the testing data for each valve type.

esronse

o ——

Since our plant has no ASME Section XI "Category A" valves, we have
no leak tests for same (one should refer to Attachment 5 for details on
the leak testing of the safety injection isolation valves). .



e e U S

Request 4

What problems have been encountered in your facility with applicable
inservice leak testing requirements and procedures?

Response

We have had no difficulty in complying with our required check
valve leak tests, ST-CV-1 and 2.

Request 4a

To what extent has personnel exposure to radiation presented
problems in meeting inservice leak testing requirements?

Response

Our required check valve leak tests were performed in low radiation
areas, approximately .05 manrem exposure was received during those
tests.

Request 4b

Has the availability of personnel qualified to perform inservice
leak testing presented problems or caused inservice leak testing to be
. delayed?

Response

Because our leak tests were not ASME Section XI tests, personnel
qualification was not a problem,

Request 4c

Has component accessibility presented problems in performing
. inservice leak testing?

Response

A1l testing was designed so that it could be performed outside
containment; thus, accessibility was not a problem,

= Request 4d

Has the original design of the facility, in regard to the avail-
ability and location of test taps or orifices, been adequate to allow
performance of inservice leak testing?

Response

As indicated in the test procedure (ST-CV-1, Page 6), one special
test rig was installed. This was in a low radiation area, with adequate
. accessibility.
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Request de

’Have documentation requirements been restrictive to an extent you
consider unnecessary? Explain.

Response

Standard surveillance procedure formats were used but presented no
difficulty.

Request 4f

Has inservice leak testing been hindered by the availability of
test equipment or procedures?

RQSQOHSE

New procedures were prepared for the testing required by the new
Technical Specifications, with no delays in testing.

Request 4q

Has interpretation of ASME Section XI presented problems in es-
tablishing your inservice leak testing program?

Response

As noted above, ASME XI does not apply to the required check valve
tests.

Request 5

List -- as a function of valve type, service, size, age, and
manufacturer -- the allowable leak rate you consider practical from the
standpoint of measurement and valve repair,

Response

Qur leakage criteria are based on the NRC Order and Technical
Specification, Table 2.9 (Attachment 2).

Request 6

Provide examples of design reports or comparable documentation
which delineates the manner in which ASME Sections [Il and X[ code
requirements for valves were met at the time of the original install-
ation,

RQSQOHSC

Copies of the original hydrostatic tests of SI-194, 197, 200, and
203 and S1-195, 198, 201, and 204 are attached (Attachment 6). Our
original tests were conducted pursuant to ASME B31.70, not ASME [II or
XI.



Request 7

Provide examples of applicable portions of Plant Operating Manuals,
Inservice Inspection Manuals, Technical Specifications, or comparable

documentation which jutline inservice leak testing of "Category A"
valves in your facility.

Response

See Attachment 2 (Technical Specifications) and Attachment 5 (leak

rate tests) for examples of our documentation of the required check
valve tests.



ATTACHMENT 1



-y e WiAg cems g Wity wmemirg g s

§ Sowg cteisgy sy IETE R

UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20988

April 20, 1¢81

Docket No. 50-285

S Mr. W. C. Jones
Division Manager, Production
Operations
. Omaha Public Power District

1623 Harney Street
Omaha, Nebraska 68102

Qear Mr. Jones:

SUBJECT: ORDER FOR MODIFICATIOM OF LICEMSE CONCERNING PRIMARY COOLANT
SYSTEM PRESSURE ISOLATION VALVES

she Technical Specifications for Facility Operating License No. DPR-40

for the Fort Calhoun Station, Unft No. 1 Nuclear Plant. The change

is a result of the information you provided in response to our 10 CFR

€0.54(F) letter of February 23, 1980, regarding primary coolant system

pressure isolation valves. Based upon our review of your response, as -
. sckated information, we have concluded that a

guration exisss at your facility and that

efined in the attached Order is necessary.

This letter transmits an Order for Modification of License which revises

ve action as d

Attached to the Order for Modification of License is the Technical
Evaluation Report (TER) which supports the Order; and tne plant Technical
Cpacifications which will ensure sublic health and safety over the
operating 1ife of your facility. We are aware that there may De edi-
sarial corrections to the attached TER. Please note that the Technical
Ssezificaticns correctly delineats the requirements for your facility.

Ja gddition %o Eueae Y value configurations, we are gontinuing our
efforss.za reyiew_othec_configurations located at hign pressure/low

%:%33251_11165g_ggunn‘;1.;_for their potential risk contribution to an
ntersystem A. Therefore, r activity regarding the broader
topic of fntersystem LOCA's may be exp n_the futurs.




A copy of the enclosed Order is being filed with the Office of the Federal

Register for publication.

Enclosure:
Order for Modification
of License

cc w/enclosure:
See next page

Sincerely,

Robert A. Clark, Chief
Operating Reactors Branch #3
Division of Licensing
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2

.0 LIMITING CONDITIONS FOR OPERATION
o1

Reac Co v (Continued)

2.1.1 Qperable Components (Continued)

(a) A pressurizer steam space of 60% by volume or
greater exists, or

(b) The steax geperator secondary side temperature is
less than 50 F above that of the reactor coolant
system cold leg.

(12) Reactor Coolant System Pressure Isolation Valves

(a) The integrity of all pressure isolation valves listed in
Table 2-9 shall be demonstrated, except as specified in
(b). Valve leakage shall not exceed the amounts indicated.

(b) In the event that the integrity of any pressure isolation
valve specified in Table 2-9 cannot be demonstrated, reactor
operation may continue, provided that at least two
valves in each high pressure line having a non-functional
valve are in and remain in, the mode corresponding to the
isolated condition.*
| ————— = —

(¢) 1f Specifications (a) and (b) above cannot be met, an
orderly shutdown shall be initiated and the reactor shall
be in the cold shutdown condition within 24 hours.

Basis

The plant is designed to operate with both reactor coolant loops and
associated reactor coolant pumps in operation and maintain DNBR above
1.30 during all normal eperations and anticipated transients.

Tr the hot shutdown rade, a ningle reactor coolant loop provides
sutficivnt heat rewuval cupubility for vesoving decay heat, howavury

single failure nomsiderations require that two loops be operable.

In the cold shutdown mode, a single reoactor coolant loop or shutdown
Cuuiilly douy proviee gi Shulent heet puiwval capabiliry for remeving
decay heat, but single failure considerations require that at least
two loops be operable. Thus, if the reactor coolant loops are not
operable, this specification requires two shutdown cooling pumps to
be operable.

The requirement that at least one shutdown cooling loop be in overation
during refueling ensures that: (1) sufficient cooling ¢ ,acity is avail-
afle to remove dscay heat and maintain the water in the reactor pressure

vessel below 210°F as required during the refueling mode, and (2)

sufficient coolant circulation is maintained through the reactor core to

minimize the effects of a boron dilution incident and prevent boron
stratification.

* Manual valves shall be locked in the closed position; motor operated valves
shall be placed in the closed position and powver supplies deeneryized.

Asendsent No. 36, Order dated 4/20/8) 2-2b
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2.1.1
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IMITIN TION OR OP ON
Reactor Coo Svs (Continued)
Operable Components (Continued) '

The requirement to have two shutdown cooling pumps operable when there

is less than 15 feet of water above the core ensures that a single failure
of the operating shutdown cooling loop will not result in a complete loss
of decay heat removal capability. With the reactor vessel head removed
and 15 feet of water above the core, a large heat sink is available for
core cooling; thus, in the event of a failure of the operating shutdown

cooling loop, adequate time is provided to i1aitiate emergency procedures
to cool the core.

When reactor coolant boron concentration is being changed, the process
must be uniform throughout the reactor coolant system volume to prevent
stratification of reactor coolant at lower boron concentration which

could result in a reactivity insertion. Sufficient mixing of the reactor
coolant is assured if one low pressure safety injection pump or one
reactor coolant pump is in operation. The low pressure safety injection
pump will circulate the reactor coolant system volume in less than 35
minutes when operated at rated capacity. The pressurizer volume is
relatively inactive; therefore, it will tend to have a boron concentration
higher than the rest of the reactor coolant system during a dilution
operation. Administrative procedures will provide for use of pressurizer
sprays to maintain a nominal spread between the boron concentration in t?!)
pressurizer and the reactor coolant system during the addition of boron.

Both steam generators are required to be filled above the low steam gener=-
ator water level trip set point whenever the temperature of the reactor
coolant is greater than the design temperature of the shutdown cooling
system to assure a redundant heat removal system for the reactor.

The design cyclic transients for the reactor system are given in FSAR
Section 4.2.2. In addition, the steam generators are designed for addi-

tional conditiens lisi i TENN fection 4.3.4. Tlooded and pressurized
conditions on the stesm side assure minimum tube sheet temperature
dabletenbial Cuiity dvai. teobaiye The minisgs tesjpuerature for prescurice

v
ing the steaw gunerutor stuam side is 70°F.

Formation of a 6U% steam space vusures that the resulting pressure increase

ule net resulit in an over, wwization, should a4 reactor cnolant purp
be started when the steam generator seconcuty side temperature is greater
than that of the RCS cold leg.

For the case in which no pressurizer steam space exists, limitation of
the steam generator secondary side/RCS cold leg 4T to 50°F ensures that
a single low set point PORV would prevent an overpressurization due to
actuation of a reactor coolant pump.

The cxccpéﬁon to Specification 2.1.1(4) requiring all containment penetra~
tions providing direct access from the containment to the outside atmos-
phere be closed within 4 hours requires that the equipment hatch be closed
and held i{n place by a minimum of four bolts.

References
(1) FSAR Section 4.3.7

Anendnent No. J¥, Order dated 2-2¢
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% cpa
CTOR C PRESS OLATION VAL/ES
Maxioum (a) (b)
System Valve No. owable Leak
High~Pressure Safety Injection
Loop 1A, Cold leg $1-216 <5 gpm
. $1-201 L5 epm
r Loop 1B, cold leg §1-220 <5 gpm
L $1-204 <5 gpm
3 Loop 2A, cold leg $1-208 <5 gpm
§1-195 <5 gpm
' Loop 2B, cold leg §1-212 <5 gpm
$1-198 <5 gpm
Low-?.rnsuro Safety Injection
Loop lA, cold leg $1-200 <5 gpm
<
Loop 1B, cold leg $1-203 =5 gpm
Loop 2A, cold leg $1-194 <5 gpm
Loop 2B, cold leg $1-197 £ 5 gpm

‘ Footnotes:
(a) 1. Leakage rates less than or equal tqppn are considered acceptable.
FY.

\‘2. Leakage rates greater than 1.0/gpm but less than or equal to 5.0 gpm
are considered acceptable if she latest measu)«d rate has not
exceeded the rate determi by the previous tust by an amount that
reduces the sargin betveenYmeasured leakage r+' € and the maximum
pevednsdble rate of 5.0 gpm by - OFf Breati
bevrugue saLes groeater than 1.U gpu vet lecw o v or ecual to ‘f‘ gom

atv considered unacceptable Lif the latest uaa1urcd rate exceeded the

rate determiuned by the previous test by an am 0t that reduces the

. margin between measured leakage rate and the - ‘simuam permissible rate
’ - ' er® U] ol whdbil

-
" 4. Leakage rates greatoer than 5.0 gpm are consid. 'vd unacceptable.

(b) Minimum test differential pressure shall not be 158 than 150 Pﬂ&

. Order dated 4/20/8) 2-2d
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3.0 SURVEILLANCE REQUIREMENTS
Fd

ator d O Component
Subject to A I B & P re Vessel Code I i Test
Surveillance (Continued) »

Tube Inspection means an inspection of the steam
generator tube from the point of entry (hot leg

side) completely around the U-bend to the top
suppert of the cold leg.

(ai) The steam generator shall be determined OPERABLE
after completing the corresponding accions (plug
all tubes exceeding the plugging limit and all
tubes containing through-wall cracks) required by

Table 3-8.
e. Reporting Reguirements
(1) Following each in-service inspection of steam

senerator tubes, the number of tubes plugged in
each steam generator shall be reported to the
Commission within 30 days.

(11) The complete results of the steam generator tube
inservice inspection shall be reported to the
Commission within six (6) months following com=

pletion of the inspection. This report shall
include:

1. Number and extent of tubes inspected.

2. Location and percent of wall thickness pene-
tration for each imperfection.

3. ldentification of tubes plugged.

(ii1) Results of steam generator tube inspections which
fall ints Catovory €=3 and roquire prompt notifica~
tion of the Commission shall be reported pursuant to
Section 5.9.2 of the Technical Specifications prior
to resumption of plunt operation. The written tollow=

. up of this report shall pravide a deceription of invee=
- tigations conducted to determine cause of the tube
v degradation and corrective measures taken to prevent
; recurrence.
(3)  Surveillance of Reactor Coolant System Pressure Isolation Valves
a. Periodic leakage testing® on each valve listed in Table 2-9
shall be accomplished prior to entering the power operation
* To satisfy ALARA requirements, leakage may be measured indirectly las from
the perfornance of pressure indicators) if accomplished in accordance with
approved procedures and supported by computations showing that the method

is capablie vl dewoustrptiug valve cowpliance with the leskepe criterid.

Anendment No. A8, Order dated 3-25
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SUP\'EILLAKCE REQUIREMENTS

Reactor

Subject ;o ASME XI 3oiler & Pregsure Vessel Code Insgectigg gnd Tesging

Svsse=

Surveillance (Continued)

mode every time the plant is placed in tke cold shutdown
condition for refueling, each time the plant is placed in a
cold shutdown condition for 72 hours if testing has not been
accomplished in the preceding 9 months, and prior to return-
ing the valve to service after maintenance, repair or re-
placement work is performed.

b. Whenever the integrity of a pressure isolation valve listed
in Table 2-9 cannot be demonstrated the integrity of the
remaining valve in each high pressure line having a leaking
valve shall be determined and recorded daily. In additionm,
the position of one other valve located in the high pressure
line shall be recorded daily.

Amendment No. #f, Order dated 3-26

4720781




