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INTRODUCTION
1.1 GENERAL
The Reactor Containment Buildivnmo Inteorated Leak Rate

Test (Typbe A) was performed to demonstrate that the overall
leakage rate through the orimary reactaor comtainment svstem
dmes rot exceed the allowable learape rate as sopecified in
Techrnical Soecification 4.3.1. The ILRT was verformed as
part of the Urnit 1 Returrn to Service.

The successful Tvoe A and suoplemental verification tests
were performed in accordance with the reguirements of Sar
Oncofre Nuclear Gererating Station, Unit 1. Procedure S01-V-
1.3, Revision 11, "Sphere Integrated Leak Rate Test'. Trne
test method utilized is the ansoclute method described ivy
ANSI/ANS—-56.8-1981 & ANSI N4S. 4—-197Z. "Cortalrnment Syvstem
Leakape Testingo Reauirements’. The leakage rate was calcwu-
lated usivg the Mass Foint and Total Time formulae  Fryom
these standards and Bechtel Toopical Reoort, EN-TOF-1. Re-

visiaornn 1, "Testing Criteria for Inteprated Leakage Rate
Testing of Frimary Conitainment Structures for Nuclear Fower
Flants". The test results are reported in accordance wibth

the reouirements of 1BCFRSA. Aopewndix J. Section V.E.
1.2 TEST SYNOESIS

The Inteorated Leakape Rate Test (ILRT) was successfully
completed on June &. 1384, at Sar Onofre Nuclear Generabing
Statian, Unit 1. A1l ILRT recuirements of the Techrnical
Specifications arnd ANSI N4S. 413738 were sabisfiecd. The
followirio 1s a test seguence of events summary:

* Fressurization S5tart E/4/B4 @ O1D1D

* Test Fressure of 51 psio &4/ 84 B GQ2Ad

* Temneratiure Stabilizabtion &/T/784 @B ABIR

* Mass Foint Criteria for E/5/84 B 1743
Upper 29% Confidence Met

o Total Time Criteria for o E/E/B4 B QB3D
Uppeir 33% confidernce Metb : :

* Verificatiorn Test Start E/6/84 B 15202

* Verification Test Completed C/E/864 @ ZA3IA
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1.2

INTRODUCTION (Contirnued)

1.2 TEST- SYNOFSIS (Contirued)

Aralysis of the measured data taken durino the test
resulted in a calculated leakape rate of @.Q043%/day and a

35% orobability upper confidence limit (UCL) leakage of
@.045%/day using the Mass Foint calculation techmioue as
recommended in  ANSI/ANS S6&.8-1381. The leakage rate at

this wubper confidence limit plus a @.@0@0z%/day  Local  Leak
Rate opernalty vields an overall leakage rate of @.@047%/day
which satisfies the Technical Specificatiorn accentarnce
criteria of being less than @.@83%/day.

Analvsis of the measured data taken durinp the test re-
sulted in a calculated leakage rate of @.d48%/day anca a 5%
probability upner confidence limit (UCL) leakaoe o f
Q. 048%/day using the Total Time calculatiorn techniaue as
recommended ivn ANSI/ANS-56.8-1381. The leakape rate at

this upper confidernce limit olus a Q.Q02%/day Local Leakr
Rate peralty yields ar ocverall leakape rate of @.@5@%/day
which satisfies the Techriical Soecification acceotance
criteria of being less tharn Q.03¢%/dayv.

Faullawing the completion of the ILRT measurements, a
successful verification test was performed with anm  imoposed
leakane rate of 4.4@ scfm which corresoonds tao La. The
Mass Point calculated leakape rate o f Q. 146%/day
established during the verification test, was within the
allowable limits of @.133%/day to Q. 133%/day. The Total

Time calculated leakane vate of Q. 143%/day was within the
allowable limits of @.13&%/day to @.122%/dayv.

The calculated leakape rates for this Reactor Corntalrmernd.

Building ILRT demonstrates that leakape through the orimary
reactor  containment and svstems and compoments penetrating
primary containment ~ do not exceed the allowable leakage

rate specified inm the SONGS 1 Technical Soecificatiaorn.

' Rev I
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. @ TEST DATA SUMMARY

.1 Test Method

2.2 Data Analysis
Techrniaues
1) Mass Foint
2) Total Time

2.3 Calculated Pealk
Accident Fressure

.4 Test Pressure @
Start of Test

2.5 Maximum Allowable
Leakane Rate (La)

Z.6 75% of La

2.7 ILRT Results
1) Mass Foint
2) Total Time

&. 8 Irnstrument

Selection Guide
1) Reguired

) Actual

3) RTD'S’
4) DEWCELL'S

3) PRESSURE
SENSORS

Absolute Method

per ANSI/ANS S6.8-1381
& ANSI N4G5. 4-1972

per ANSI/ANS 56.8-1381
& ANSI N45.4-197Z

43.4 pDsio

51.@2 bpsip

@. 12@%/day

2., 220 %/day

Leakage Rate (wt. %“/day)

i
|

bam__ . 23%_UGL FoA_HCL_*il
2. 243 2.4 @, D47
Q. G E 2. @58 . 252

Fer ANSI/ANS SE.8-1381 .

( @.@30 %/day

Evicd_

i

tart

Q. QUREITA/day Q. QORBEDTLI day

i8 18
4 &4

Rev I
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3.8 VERIFICATION TEST DATA SUMMARY
3.1 Verification Test . 1%/ day
Inmposed Leakape (4. 42 scfm)
Rate
3.2 Verification Test Leakage Rate
Results (wt. _%/dav) _
1) Mass Foint . 146
2) Total Time @. 143
3.3 Verification Test Test Limits
Accepntarnce Criteria {wt, %/day)

1) Mass Point Amnalyvsis

Uoper Limit (Lol am+@. 25La)

Q. 133
Loawer Limit (Lo+lam—@. 25La) 2. 132

2) Total Time Analysis
Upper Limit {(Lo+lam+@, 23La) 2.192
Lawer Limit (Lo+lam—2.250a) Q. 132

4. @ L.OCAL. LEAK RATE TEST DATA SUMMARY

During the ILRT the openetrations listed below were ruot

aligrned to simulate the confipuration afier a oostulated
imes of coolant accident. The measurec local leacaoge rates
abtained from Test FProcedwre 501-V-i.1a, "Cornt ainment

Penetratiorn Leak Rate Testing". . are given below. and ..ane. |
added to the ILRT results.

HEN_# DESCRIFTION VALVE # LDCAL LERAKAGE RATE
. & - 1 94 4 D S
E-16B RCS SAMELE SV-3I303 (CAFPED DURING ILRT) =9
E—-1 CTMT PURGE POV-1@, CVS-313 2043
W—13 ILRT FRESS STS-320 1
W—19 ILRT FLOW STS-303 @
- B-1E 'RHR SAMELE CV-357, CV-362 - ' - 1
B—-1E FRT GAS SAMELE CV-348. CV-943 (CAFFEDY @
LEAKAGE TOTAL (scom) 034

LLRT Fenalty (wt. #%/day) @ eas
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5.2 ANALYSIS AND INTERFPRETATION

S. 1 FRESSURIZATION

fressurization started at 1a1S5 Jure 4, 1984 and
pressure of S1.0 bsig was achieved at @2@@d Jure 3,
The average opressurization rate was 3.24 psi/hy over

test

1384,

the

15,75 hour pericd using & 450@ ofm diesel comoressor svstem

with corne 1528 ofm diesel comoressor as a backuo.

S.2  CONTRINMENT ATMOSFHERE STABILIZATION
The accenptance criteria for containment atmosohere
stabilizatiorn at test oressure is that the rate of cnange
of the containment temperature (weighted averape of RTD
SEeNSOrs) averaned over the last howr shall rnot deviate by
more  than 8.5 deogrees F per hour from the rate of changpe
averaged over the last fouwr howrs, and the contaivment
atmosphere has been at test oressure for at least Fiue
hours.,

Temperature stabilizatiorn commenced at @222 and the
criteria of @.5% deprees F was met at @834Q {within 6.5

houwrs) .
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a

ANALYSIS AND INTERFRETATION (Cantivued)

9.3 ILRT (Mass Hoint)

The accentarce coriteria for the ILRT is that the leakage
rate determired uwsing the 35% UCL value for Mass FPoint
calculated leakage rate olus the sum of the measured LLRT
rates for penetrations mot included in the ILRT  must be
less tharn 75% of the allawable leaxage yrate {(La) at the
peak accident oressure (Fa).

* The Mass Foint Leakaoge Rate calculated at the 35%
UCL is @.Q45%/dav.

357 UCL = @.Q45%/day

* The LLRT for peretrations rnot incluaded in the
ILRT is Q. Q@@c%/day.

LL = @.202%/day

* 75% of the allowable leakage rate of Q. 1Z@%/day
is @.Q@%%/dav.

The accebptarce criteria for the ILRT leakape rate using the
Mass Foint techrniaue is satisfied, i.e..

354 UCL + L < .73 La
Q. @4S%/day + @.@UZA/day { @.@304/day
@. 2474/ day  ( RQ.1290%/day

Rev I
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5. ANALYSIS AND INTERFRETATION (Continued)

The acceptarce criteria for the ILRT is that the leakape
rate determined using the 95% UCL value for Total Time
calculated leakane rate plus the sum of the measured LLRT
rates for DpDenetrations mot included in the ILRT must be
less than 75% of the allowable leakape rate ((La) at the
peak accident oressure (Fa).

* The test duratiorn was 30.5 hours.

* 123 data points were used in the calculations.

* Data was caollected at fifteen (13) mirmte
intervals.

* The Total Time Leakage Rate calculated at the 35%
UCL is @Q.Q048%/dav.
95% UCL = @.Q48%/day

* The LLRT for pernetratioms rnot included in  the
ILRT is W.Q@z%/dayv.
LL = @.az%k/day

* 75% of the allowable leakage rate of @.123@0%/day

ig 2.02%9@%/day..

The accentance criteria for the ILRT leakapge rate using the
Total Time techricue is satisfied, 1.e.,

99% UCL + LL ¢ .75 La
Q. Q48%/day + @.QREw/day ( @.@3@ih/day
Q. doai/day { Q@.2324A/dayv
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5.2 ANALYSIS AND INTERFRETATION (Contirnued)

5.5 Imposed Leakape Rate Verificatiorn Test (Mass Foint)

The acceptarnce criteria for the imposed leakage
verification test is as fallows:

% L&+ Leale -~ .85 Lo ( Lver { Lo + Leale + .25 Lo

Imoosed leakapge rate in the rarpe
759 La ( Lo ( 1.25 La

Lcalc ILRT calculated leakage rate

Lver = Verification test calculated
leakane rate

where. Lo

The imboosed leakane rate shall be between ©.75 and 1.835 of
the maximum allowed leakage rate of @.120%/day. The
calculations shall utilize at least 1@ data points,
reccrded aver a time soan of at least 4 hours. Actual test
data is as follows:

* Lo = Q. 12@%/day (4.4Q scfm)
* .25 Lo = Q.30 %A/day
* ’Lcalc = Q. Q@43%4/day
#  Lver = Q. 146%/day (Mass Doiﬂtf
* Data Points = 17
The acceptance oriteria for the Mass Point  techrnioue of

determining the imoosed leakage rate is satisfied, i.e.,
Lo + Leale — .25 Lo ¢ Lver {( Lo + Lecale + .25 Lo
Q. 122 + Q.43 — Q. @32 (¢ @.146 ( Q. 12@ + Q.43 + @.03Q

2,133 ( @.146 ( @.1393
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.2 ANALYSIS AND INTERFRETATION (Continued)

3.6 Imposed Leakane Rate Verification Test (Total Time)

The accentance criteria feonr the imposed leakape
verification test is as follows:

* Lo + Leale — .&8% Lo ¢ Lver { Lo + Lecale + .25 Lo
where, Lo = Imposed leakane rate in the rarnoe
75 a0 L (0 1.35 La
Lcalec = ILRT calculated leakage rate

Verification test calculated
leakane rate

ver

The imposed leakape rate shall be between @.75 and 1.25 of
the maximum allowed leakage rate of @.12@%/day. The
calculations shall utilize at least 12 data points,
recorded over a time soan of at least 4 howrs, Actual test

data is as follows:

* Lo = Q. 12d%4A/day (4.44 scfm)
* L 25 Lo = Q.030%/dayv
* Lecalc = Q. B4 /day
* Lver = A, 143%/day (Tatal Time)
* Data Points = 17
The acceptance coriteria for the Total Time techniaue of

determining the imposed leakage rate is satisfied, i.e.,
Lo + Lecalc — .85 Lo { i.ver { Lo + Lecale + .25 o

B 180 + Q.45 — 2.@32 < B.143 ( @120 + P.@43 + Q.23

-

[

r

2.132 < @.143 ¢ @. 1%
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RESUL.TS OF LOCAL LEAK RATE TESTS CONDUCTED SINCE THE LAST
LLRT (May @, 1981)

Feretration (Type E and C) testing was accomolisned i
accordarnce with the reguirements of 10CFRSQ, ARppendix J.
Techwnical Sopecification 4.3.11 and Frocedure S01-V-1.1Z.
The pernetratiorns were tested by the oressure decay method
usinpg local parnels.

The allowable leakage for all pernetrations is  0.@7z%/day

(@. 60La) of the mass of air in the contairment - at -49.4
nsig. A summary of the results of all pernetration testing
accompl ished between May 2@, 12381, and June 4, 1384, is
provided below. The results are expressed as a percentape

of the maximum allowable leakage for all penetrations.

The test result shown for Jurne 4. 1284, is the firnal test
result obtained after repairs were made to pernetrations
that failed to meet the accentarce criteria of (@72%/day.
Section 7.@ contains am analvsis and interoretation of test
results for the pernetrations that failed to meet the
accentance criteria.

lLeakage

Test Date (% of Allowable)
5/88/81 57,74
&/ 1/81 6@. @8
&/ 9/81 6a. a8
E/1@/81 57.71
8/15/81 57.75
12/13/81 56. 31
ta/e8e/81 £5. 46
11/ 4/81 78.23
11/ 4/81 65, 69
11/30/81 893.13
12/ 1/81 E2. 70
=/10/82 E2.71

=/ 4/84 53, 0@
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RESUL.TS OF_ FENETRATION TESTS WHICH FAILED TO MEET ACCERTANCE

CRITERIA OF @.6&La (.@72%/day)

7.1 Corntainmernt Purpe & Exhaust Valves (POV1IZ & CVYSE-313)

Durivrg the initial test on these valves test pressure could
ot be attained due to valve seat leakage. Since the
peretration design reguires that these valves be tested in
parallel, it was wrot possible to determine the actual

throuwoh peretration  leakage. Durivin the ILRT, this
peretration was blarnk flarnped since repairs could wot be
completed in time ta supoort the ILRT start date.

After the ILRT, FPOV-12 was replaced and the oresent leakape
is &.74% of allowable.

7.2 RCDT Discharge Valves (CVY-1@4 & CV-103)

Durirg the initial test orn CV-1024, inside corntairment
isalation valve, a leakape rate of aporoximately 3.5 times
the allowable was obtaired. The cutside contairnmernt
isclation valve (CV-125) test resitlts  irndicated zero
leakanpe. After CV-124 seat reosairs and stroke adjustment
were completed, a final leakage rate of aporoximately @, 38%

of allowable was obtailned.

]

& CVv-—-32232)

6]
{i

7.3 BPressurizer Samole (CV-395

During the initial test of CV-253 test presswe could not

be attairned. CV-952 is the ivside contalnment isolation

valve for this pernetration. The outside contaivnment
isalation wvalve (CV-332) was tested at the same time and
had leakage of aooraoximately @.3895 % of allowable. After
seat repairs and stroke adjustment were completed, a firnal
leakage of approximately @.28% of allowable was ootained
for CV-353. '
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RESULTS OF- PENETRATION TESTS WHICH FAILED TO MEET ACCERTANCE

CRITERIA OF @.6La (Corntinued)

7.4 Nitrogen to POV’s (CV-532 & GNI-l@2)

Durirno the initial test of check valve GNI-1@Z, test ores-—
sure could rnot be attaired. GNI-10Z is the inmside contain-—
ment isolaticon check valve for this openetration. The
outside coontainment isolaticon valve (CV-532) test results
indicated zerco leakage. After lapoing of the valve seat, a

leak rate of aporoximately @.26% of allowable was ocbtained.

)

)

7.5 RC Sample FPeretration (5V-33@

This bpernetration was installed during the current ocutage as
part of the Fost RAccident Sampling System. Attemots to
measure the leak rate on the ocutside contairnment isclation
valve (8V-3383) failed wher test oressure could not be
attained. Arn investipation revealed that the valve was not

correctly desigred for contairnment isciation purooses. As
a result, the peretration was capped and the leakape rate
added to the ILRT results. After the ILRT, the cap was

removed and SV-33Z203 was renlaced. The bresent leakape 18
@.2039% of allowable.

7.6 RHR Sample (CV-957 & CV-96)

Durivng the initial test of CV-96& test pressure could not

be attained. The ieak test on the outsice containment
isolatiorn valve (CV-957) indicated a leaw rate o f
approximately 154 of allowable. The seats orn both valves
were laopped and a final leaxage rate of aoproximately

@. 228% and @% of allowable was obtaimed Ffor CV-9E2 and RV ES
957 resoectively.
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