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INTRODUCTION

The sczond periodic Integrated Leakage Rate Test (Type "A")
was successfully completed on Callaway's reactor containment
building on October 30, 1990. This test was performed to
demong“rate the containment building's ability to meet the
Technical Specifications leakage criteria during a design
bases accident. This test was performed using the plant's
procedure, ESP-GP-01007 Revision 5, for the Integrated Leakage
Rate Test. The procedure conforms to the requirements of
Appendix J of 107FR50.

8UMMARY

The reactor building leakage rate, using either Total Time or
the 24 hour Mass Point method plus associated penalties, was
below the allowable limits established in Callaway's Technical
Specifications for the "As-Left" condition. Supplemental
discussions with the Nuclear Regulatory Commission, Region
11T, indicated that their position is that the acceptance
criterion is 0.15 Wt%/Day or 0.75 La for the "As-Found"
condition. Union Electric understands that this position is
based on the wording in Appendix J that includes only 0.75 La
as an acceptance criterion for any test. The leakage rate
using Mass Point method plus leakage savings exceeded this
criterion for the "As-Found" but was below 1.0 La. Based on
this, an exemption request is being submitted to the NRC to
request the acceptance criterion of 1.0 La be used for the
"As-Found" condition. In addition, because of this open issue,
the supplemental report required by Appendix J is not included
in this report. It should be noted however, that the data
required by the supplemental report is included in this
document, although not in the supplemental veport format. If
required, the supplemental report will be submitted upon
resolution of the exemption reguest.

The calculated leakage rate was verified by imposing a known
additional leakage on the building and verifying that the
combined leakage rate fell within the tolerance band
established in ESP-GP-01007. The test was conducted at a dry
pressure of 63.671 psia for a duration of 24 hours. Test
results and acceptance limits are listed below:;

Summary Results

a. Mass Point Measured Leakage 0.0446
b. Total Time Calculated Leakage 0.0422
¢. Upper 95% Confidence Limit for a. 0.0464
d. Upper 95% Confidence Limit for b. 0.0505
e. Leakage additions 0.0060
f. Sum of ¢ + e 0.0524
g, Sum of d + e 0.0565
h. Acceptance Criteria, 0.75 La 0.1500
i. Verification Imposed Leakage 0,1990
j+ Calculated Combined Leakage, i + a 0.2436
k. Calculated Combined Leakage, i + b 0.2412
1. Mass Point Verification Leakage 0.2441
m. Total Time Verification Leakage 0.2181

1
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The Instrument Selection Guide was calculated to be 0.015
Wt.%/Day, well below the allowable limit of 0.05 Wt.%/Day.
Table 1 describes general and technical infermation concerning
the plant and the test,

CHRONCLOGY

The second periodic Integrated Leakage Rate Test at Callaway
was performed at the end of the fourth refueling outage. The
valve positioning, venting and draining of penetrations, and
final line-up of systems and equipment were done several days
prior to the start of pressurization. During final placement
of the instrumentation; i.e. the RTDs in the Dome region of
the containment building, an RTD failed. A decision was made
to esesign a volume fraction of zero to the failed RTD and
revise the volume fractions of the neighboring RTDs. The
revised volume fractions are shown in Table 2. A temperature
survey and final walk down were successfully completed prior
to pressurization. The temperature survey confirmed the proper
volume fractions of the instruments based on the area survey's
agreement to the test instrumentation readings. The final walk
down and earlier walk downs concluded that the interior and
exterior of the containment building and liner had not
sustained an, lamage that would prevent the successful
completion of the test. Pressurization commenced at 01:35 AM
on October 29, 1990, Dates and times for the various phases
are listed in the tible below.

PHASE _B1ART END
Pressurization 08,28, 01135 AM Oct. 29, 11:20 AM
Stabilization Oct. 29, 11:35 AM Oct. 29, 06:20 PM
Type A Test Oct. 29, 06:35 PM Oct. 30, 06:35 PM
Verification

Stabilization Oct. 30, 06:50 PM Oot. 30, 07:35 PM

Verification Test oct. 30, 07:50 PM Qet. 30, 11:50 PM
Depressurization Oct. 31, 00:44 AM Oct. 31, 12:32 PM

The containment building was pressurized to a total test
pressure of 64,019 psia using 10 oil free, diesel driven, air
compressors. The compressed air was cooled, dried and filtered
prior to entering the containment. The pressurization took
approximately 9 hours and 45 minutes. During pressurization,
the containment coolers and hydrogen mixing fans were operated
to aid in the mixing of the air and reduce stabilization time.
During pressurization, leakage surveys were started on the
outside of the containment to identify any significant leakage
that might interfere with passing the test. No such leaks were
identified. Once at test pressure the Essential Service Water
to the containment coolers was isolated and the containment
coolers were secured. Similarly, the hydrogen mixing fans were
secured and the secondary side of the Steam Generators were
opened tc the atmosphere through their atmospheric reliefs.

2
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Following the completion of pressurization of the containment,
the air stabilized for 6 hours and 45 minutes. The ANSI 56.8
stabilization criteria was met after the first four hours of
the test, during which time the average containment dry
pressure changed less that 0.001 psi. The start of the test
was declared at 6:3% PM on October 29, 1990, The test was
successfully completed after 24 hours at 6:35 PM on October
30, 1990. At 6:50 PM on October 30,1990, an induced leakage
of 15 scfm (0.199 Wt.%/Day) was introduced. The containment
atmosphere was allowed to stabilize for approximately an hour
prior to starting the verification test. The verification test
was started at 7:50 PM on October 30, 1990 and successfully
completed at 11:50 PM on Octcber 30, 1990. Following the
completion of the verification taest, depressurization was
started at 00:44 AM on October 31, 1990 and was completed at
12:32 PM on October 31, 1990. The containment was entered and
a post test walk down completed. The post test walk down did
not identify any significant damage.

INSTRUMENTATION

Callaway's instrumentation used for the Type A test was
composed of 24 platinum RTD's, six chilled mirror hygrometers,
two Mensor precision pressure gauges and two mass flowmeters.
Specific details on the instruments are provided in Table 3.
These instruments provide data to the Balance of Plant (BOP)
computer where the data was collected and then transmitted to
two PCs which along with the BOP perform the necessary data
reduction programs for the ILRT.

The containment air mass was calculated using volume weighted
averages from each of the instruments. A listing of the
instruments original volume fractions is shown in Table 2 with
the adjusted volume fractions. The volume fractions for RTD
#5, #6 and RTD #7 had to be revised because of the failure of
RTD #6. RTD #6 failed during the final positioning of the RINe
in the dome region of the containment building and was
:ssigned a volume fraction of zero prior to the start of the
est,

Based on the above changes in the "olume fractions, the ISG
was recalculated using the sensitivity, repeatability, and
resolution described in Table 3. This calculation is shown in
Table 4.
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METHODOLOGY

Callaway's procedure provides the option for performing the
Type A test in any of the following manners; a short duration
test as defined by Uechtel in BN-TOP-1, or a 24 hour tect
using either the total time as described in ANSI N45.4-1972,
or the mass point method as described in ANSI 56.8 - 1981.
Data was gathered at 15 minute intervals during the entire
test. The 23 RTD's provide a veolume weighted containment
average temperature. The 6 chilled mirror hygrometers provide
a volume weighted containment average dewpoint vhich was used
to determine the vapor pressure inside the ccntainment. Two
precision Mensor pressure gauges provided the solume weighted
average total containment pressure.

- Using the ideal gas law and assuming -he containment
volume remains constant, the containment air mass was
determined using the above volume weight averages. The
pressure used for this was the total containment pressure
minus the vapor pressure. This calculation was done every
15 minutes for the entire test. Minor adiustments to the
results were made following the test to take into account
minor changes in the containment volume that occurred
during the test.

- The measured leakage rate was determined from the
change in air mass over time.

- The calculated leakage rate was calculated by imposing
aileast square fit on the measured leakage rate over
time.

- A 95% upper confidence limit for the calculated leakage
was calculated.

Following the completion of the test, a known leakage was
imposed on the containment building. The size of the imposed
leakage was approximately equal to La. A verification test
was performed to ensure that the instrumentation that was used
during the test had the necessary sensitivity and
repea‘ability to identify the imposed leak.
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TEST RESULTS

Test results are shown in Summary Section. The calculated
leakage rate for the 24 hour total time test was 0.0422
Wt.%/Day. The mass point equivalent for the 24 hour test was
0.0446 Wt.%/Day. The associated 95 % upper confidence limit
for the 24 hour total time test was 0.0505 Wt.%/Day. The mass
point equivalent for the 24 hour test was 0.0464 Wt.%/Day.
These values were far enough below the acceptance criteria of
0.15 Wt.%/day to allow for additions from non-standard line-
ups and volume changes during the test.

Several penetrations were not aligned per their post accident
line~ups. These penetrations and reasons for their lineups are
described in Table 5. Each penetration which was not aligned
per their post accident line~-ups had the associated minimum
pathway leakage added to the 95% upper confidence limit. M.
amount of penalties associated with these non-standard lin.:ups
was equivalent to 0.0011 Wt.%/Day. This is shown in Tabie 6.

Changes in the containment volume are shown in Table 7. These
changes were a reflection of the changes in net positive level
changes inside the containment between the start and the end
of the test. The amount of penalties associated with these
changing in volume was equivalent to 0.0049 Wt,%/Day.

Following the completion of the 24 hour test a verification
test was performed where a known leakage of 15 scfm was
introduced. The leakage was allowed to stabilize for 1 ..our
prior to starting the verification test. The verification test
lasted 4 hours and was completed at 11:50 PM on October 30,
199C. The measured Total Time composite leakage rate
stabilized within the limits of the acceptance bard. The
limits on the combined leakage rate are egual to the original
calculated leakage rate plus the imposed leakage rate +/- 25%
gflthe allowable leakage rate, These limits are established
elow;

: Lam + Li = .25La
Lower Limit 0.0422 + 0.199 0.050 = 0.1912 Wt.%/Day

Lam + £ ) S TR
Upper Limit 0.0422 + 0.195 + 0.050 = 0.2912 Wt.%/Day

The measured composite leakage rate stabilized at
agproximately 0.2181 Wt.%/Day at the end of the verification
phase.

All data recorded during the Type A test, verification test
and stabilization periods are retained as permanent plant
records,



ULNRC=2351

Individual plots are shown in Figures 1 through 14 of various
test data. A graph of each R1D versus the test time is
enclosed. Each graph has with it the volume weighted average
containment air temperature. Individual graphs of the various
chilled mirror hygrometers are shown individually with the
average volume weight containment dewpoint. The two Mensor
precrision pressure indicators are plotted versus time along
v'th the volume weighted average containment pressure.

Various results graphs are provided. The weighted average
containment temperature, dewpoint and pressure (dry and total)
versus time are provided. The containment air mass versus time
is provided for the entire test and is shown in figure 17. The
containment leekage and the associated 95 % upper confidence
limit for both the total time and mass point are provide in
figures 18 and 19. Finally, the verification test versus time
is plotted in figure 20.

TYPE "B" AND "“C'" TEST RESULTS

The results of all the Type "B" and "C" tests performed since
the last Type "A" test are listed in Appendix 1.

REFERENCES

Callaway Plant Technical Specifications.
Callaway Plant Procedure ESP~GP-01007, Reactor Building
Leakage Rate Test, Revision 5.

- Appendix J to 10 CFR 50, "Reactor Containment Leakage
Testing for Water Cooled Reuctors."

- ANSI/ANS 56.8 ~ 1981, "Containment System Leakage Testing
Requirements."

- ANSI N45.4 - 1972, "Leakage Rate Testing of Containment
Structures for Nuclea: Reactors."

- Bechtel Topical Report BN=TOP-1, Revision 1, "Testing
Criteria for Integrated Leakage Rate Testing of Primary
Containment Structures for Nuclear Power Plants,"
November 1, 1972.
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TABLE 1
PLANT INFORMATION AND TEST TECHNICAL DATA

Piant Information
Owner
Plant
Location
Containment Type
Date Test Complated

Technical Data
Containment Net free
air volume
Design Pressure
Test Pressure, Pa
Containment ILRT average
Temperature Limite
Test Results -~ Type A
Test Method
Pata Analysis Technique

Maximum Allowable Leakage
Rate, la
75 % of La

Integrated leakage Rate

Total Time Method
Mass Point Method

Verification Test Results
Verificatinsn leakage Imposed
Leakage Rate
Verification Leakage Rate

Total Tire
Mass Point

Verification Test Limits

Tote. Time
Mass svint

LLRT Adjustments and Other Penalties

7

Union Electric Company
Callaway Nuclear Plant
Fulton, Missouri
Post~tensioned Concrete
Octerber 31, 1990

2.5 x 10° cubic feet

60 psig
‘acl p.iq ("'2.0, -OIO)

Absolute

Total Time (per ANSI N45.4 -1972) and

Mass Point ‘Jer ANSI 56.8 - 19%1)
0.2 Wt.%,Day

0.15 Wt.%/Day

Calculated Upper 95%
Wt.%/Day Wt.%/Day
0.0422 0.0505
0.0446 0.0464
15,0 scfm
0.199 Wt.%/Day

Leakage Rate, Wt.%/Day
c.2181
0.2441

Ldnit

Wt.%/Day Wt.%/Day
0.2912 0.1912
0.2936 0.2136

0.006 Wt.%/Dav



PRYBULDR TEMPERATURE SBENBORS
Distance
Elevation Azimuth from Rx
Component (fL) (Degree) ($44]
GP-TE~0D1 2192 N/A 0
GP-TE~02 2181 N/A 0
GP~TE=C3 2170 N/A 0
GP~TE~04 2160 270 50
GP=~TE=0% 2151 45 50
SP=TE~06 2142 138 50
GP=TE~07 2133 225 50
GP~TE~08 2124 270 50
GP~TE-09 <1198 0 50
GP=TE~10 2106 90 50
GP~TE=~11 2097 180 50
GP=TE~12 2088 270 50
GP=TE~13 2079 60 50
GP~TE~14 2070 180 50
GP-TE~15 2061 33% 45
GP~TE~16 2052 180 50
GP=TE=17 2029 180 22
GP~TE~-18 2042 0 61
GP-TE~19 2030 120 59
GP=TE=20 2018 240 61
GP~TE~21 2037 0 27
GP-TE=22 2022 90 33
GP~TE=23 2007 270 22
GP~TE~24 2006 30 60

TEMPERATURE BENSBOR LOCATIONS AND VOLUME FRACTIONS

TABLE 2

ULNRC=-2351

Original
Volume
Fr

0.0257
0.0392
0.0476
0.0502
0.0518
0.0541
0.0544
0.0544
0.0547
0.0547
0.0547
0.0534
€.0511
0.0497
0.0473
0.0473
0.0185%
0.03:4
0.7 31

W25
0.v186
0.6212
0.0218

0.0326
1.0000

Revised
Volume

0.0287
0.0382
0.0476
0.0502
0.0789%
0, 0000%
0.0814%
0.0544
0.0547
0.0547
0.0547
0.0534
0.08511
0.0497
0.0473
0.0473
v, 185
0.0.14
0.031
0.0325
0.0186
0.0212
0.0218

0.032€
1.0000

* Volume fractions revised prior to the start of the test to

compensate for failure on GP-TE-06.

GP-ME-19
GP-ME=-20
GP-ME~-21
GP~ME-22
GP=ME-23
GP-ME~24

REWPOINT TEMPERATURE SENSORS

2180 N/A 0 0.1309
2140 N/A 0 0.2213
2100 N/A 0 0.2119
2060 N/A 0 0.2025
2030 115 66 0.1141
2010 0 27 0.1193

1.0000
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INBTRUMENT EPECIFICATIONS

MODEL AND TYPE

Absolute Pressure

Precision Pressure Gauge

Mensor Model 10100001

Drybulb Temperature
Resistance Temperature
Detectors, PlLatinum
100 ohm RTD's

Devpoint Temperature
Dewpoint Detector
Chilled Mirror
EGEG Model 660~1

Flow
Mass Flcwneter
Volumetrics
Model W=096-7B

F8 - Full Scale
Rd. =~ Reading

Rarae: 0=100 psia
Accuracy: +/+0.02% Rd.
lcnliiivitiz 0.001 psia
Repeatability: 0.0005% F8
Resolution: 0.001% F8

Calibr. Date: July 27,1990

Range: 0~150 deg.F
Accuracy! 0.1% FS

Sensitivity: 0.10 deg.F
Repeatability: 0.10 deg.F
Calibr. Date: July 27,1990

Range: (-58)=-212 deg.F
Accuracy: +/= 0.54 deq.F
son-itivitiz 0.1 deg.F
Repeatability: 0.1 deg.F
Calibr. Date: July 27,1990

Ranfje. 0-20 scfm
Accuracy: +/=1.% F8
scnaitivitiz 0.1% FS
Repeatability: 0.1 scfm
Calibr. Date: July 27,1980
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TABLE 4
INSTRUMENT SELECTICKN GUIDE, I8G

The instrument selection guide is defined and calculated in
accordance with ANSI/ANS 56.8 ~1981.

CALLIBRATION DATA
# OF SENSORS SENSITIVITY REPEATABILITY
(8) (E) (R)
Temperature (y) 23 C.04 deg. R 0.27 deg. R
Pressure (p) 2 0,001 psia 0.001 psia
Vapor Pressure () (3 0.08 deg. F 0.08 deg. F

PRESSURE INSTRUMENTATION ERROR
e =[((E ) + (R )V / (m)'

e, - 0.001 psia

TEMPERATURE INSTRUMENTATION ERROR
o, * (B ) + (R m®

e, = 0.0569 deg. R

VAPOR _PRESSURE INSTRUMENTATION ERROR

o, *[(B* & ¢« (Roeg)t " 8

v

where: C is the change in pressure due to a change in temperature at
the average dewpoint temperature (51.9 deg. F), psia/deg. F

e - 0.00033 deg. R

CALCULATING THE INSTRUMENT SELECTIOHN GUIDE
186 = (2400/t) * () % [(e, / P)? v (e, / T )? + (0y D))"
where: t is the test duration in hours (24)

P is the containment total pressure in psia (64.021)

T is the containment drybulb temperature in deg. R (534.67)
I18G = 0,015 Wt.%/Day
ACCEPTANCE CRITERIA
18G « 0.05 Wt.%/Day

10
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TARLE §
PENETRATIONS IN NON-~STANIARD ALIGNMENT

Fuel Transfer canal isolation penetration. Isolated but could not
ensure open to atmosphere on outside of the penetration because of
water filled canal.

Seal water injection to the Reactor coolant system for protection
of the Reactor Coolant pump seals and also a operable and available
source for boron injection during the test.

Essential Service Water to the containment coolers used during
pressurization for air cooling and mixing. Isolatea at start of
stabilization.

Essential Service Water from the containment coolers used during
pressurization for air cocling and mixing. Isolated at start of
stabilization,

Integrated Lea!: Rate test pressurization penetration. Open for
ability to pressurize the containment, normally closed penetration.

Seal water injection to the Reactor coolant system for protection
of the Reactor Coolant pump seals and also a operable and available
scurce for boron injection during the test.

Seal water injection to the Reactor coolant system for protection
of the Reactor Coolant pump seals and also a operable and available
source for boron injection during the test.

Seal water injection to the Reactor coolant system for protection
of the Reactor Coolant pump seals and also a operable and available
source for boron injection during the test.

Penetration used to measure the containment pressure and perform
the verification test during the Integrated Leak Rate Test,
Normally iscolated penetration.

Fire protection to the containment. Callaway Technical
Specification to maintain available during all modes.

Essential Service Water to the containment coolers used during
pressurizaticn for air cooling and mixing., Isclated at start of
stabilization,

Essential Service Water from the containment coolers used during

pressurization for air cooling and mixing. Isclated at start of
stabilization.

11
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TARLE ¢
LEAKAGES PENARLTIES FOR NON-STANDARD ALIGNMENTS

Penetrations iBakage Rate, scom
P - 17 200

P = 22 $:.33

P - 20 200

P~ 29 862.0

P = 34 171.3

P~ 39 338.0

P - ‘0 ’-5‘

P - 4] 32.9

p - 51 50‘6

P - 67 62.0

P~ 71 594.4

P=-73 282.0
Summation of Leakage

Penalties (scen) = 2367.23

Leakage Eguivalent = 0,0011 Wt.%/Day

12
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TABLE 7

CONTAINMENT VOLUME CHANGES

Component
Volume Control Tank

32.8% 63.6%
Pressurizer 59% 60.5%
Keactor Coolant Drain Tank 11% 20.5%
Pressurizer Relief Tank 9.6% 9.7%
Containment Sunps 9.5 inches 12 inches
Containment Sumps 10 inches 10.5 inches
Accumulator - A 46,35% 46.75%
Accumulator -~ B 66.35% 66,75%
Accumulator -« C 67.65% 68.55%

Total Net Positive Volume Change
Equivalent Leakage Rate

13

660,
181.5
22,

8.3
14.
2.8
3.5
3.5

8.0
903.6 gals.

0.0048 Wt %/Day
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APPENDIX 1 12:17 WEDNESDAY | JANUARY 9, 1997%
ssvbbesnvss LOCAL LEAK RATE TEST RISTORY dsesasess
ssssstesnd FROM 4/28/87 TO 10/29/90 *eesess

------------------------------------------------------ PENETRATION SZSE28F — -~ = om0 e
VAL VE ODATE LEAKRATE ERROR EREOR NOTES
NURBER {SCCm) {SCCwm) SQUARED
{SCtm)
E-PEN TBAULESR Z2.00 0.20 .08
E-PEN OIFEBSD 2.0 0.20 0.0s8
2 o e e, o5 e et v T o e oy i . i e it R PR TR - SRR = v o e e it b S e e e . e e
VALVE DATE LEAKRATE ERROR ERROR NOTES
NUMBE 2 {5C0m) {5Cim) SQUARED
(SCim)
€-PEN 2Z2JuL88 2.00 G.20 ©.04
E-PEN 12aN90 2.80 0.20 0.04
------------------ o e e .t i e i et et i o e (DEMETRATEON Sl S 28 o o o o e o i o o e e i
VALVE DATE LEAKRATE ERROR ERROR NOTES
NUMBE R isciwm) (SCCwm) SQUARED
{SCOm;
£ PEN 2Z230L88 2.00 0.20 0.04
E-PEN 12 3AN90 2.00 0.20 0.04
------------------------------------------------------ PERETRATRON =TSRG = s i it ol vl il gl o et e o e e L o o s i o S g - e AR
VELVE DATE LEAKRATE ERROR ERROW NOVES
NUMBE R {sSccm} (5CCm) SQUARED
{SCCm}
E-PEN 22suL88 2.06 0.20 0.04
£ -PEN 12 2ANSD 2.00 0.20 0.04
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APPENDIX 1 14:77 WEDNESDAV, JANURRY O, 19351
sessseveser GCAL LEAK RATE TEST MISTORY esenssovs
Csssassses FROM Q/ZR/B7 TO 10/297G( svesses

--------------------------------------------------------- PENETRATION =P=018 — - — e o o e e e e e e e e e e e

VALVE DATE LEAKRATE ERROR ERROR NOTES
NUMBER {SCCwm) {Sccm? SQUARED
{5CEm)
E4va024 CAAPRES 2¥.3C 2.00 4.00
EJrv0024 050CT90 100.22 2.60 4.00
EJIHV0026 C4APREBY 2.90 0.26 0.08
EJrvD026 050CT90 17.24 .20 0.0s8
= Ty vl ) T e S ] R PENETRATION =P-B815 =—m- == e e e e e
VALVE CATE LEAKRATE ERROR ERROR NROTES
NUMBER {SCCw) {5CCm) SQUARED
(SCCw}
Earv0D23 03APREBY 78.50 2.00 4.00
EsHvoo23 050CT9C 364 130 20.00 24060 _00
E V0025 03aPRBY €0.70 2.00 4. 00
EJHVD025S 050CT90 550.00 20.00 200.00

--------------------------------------------------------- PENETRATION =P-D17 — e e o e e e e e e e

VALVE DATE LEAKRATE ERROR ERROR NOTES
NUMBE R (SCoM) (SCCM) SQUARED
{SCCw)
FUEL TUBE 270C7T87 5.32 0.20 0.04
FUEL TUBE 1IMAVES €.36 0.20 0.03
FUEL THBF 21SEPBQ 17.34 0.20 0.04
FUEL TUBE 270CT90 2.00 ©.20 0.04
----------------------------- e~ PENETRATION SP-022 = e e
VALVE DATE LEAKRATE ERROR ERROR NOTES
NUMBER (Sccm) {SCTm) SQUARED
(SCCm)
BBHVBIS18 200CT87 20.00 2.60 2_00
BBHVBIS 18 22APRE9 15.18 0.20 0.04
BBHVBIS 18 110CT90 14,78 0.20 5.0a
8BHVA3518 140CT90 5.23 0.20 0.0a
B8VO148 200CT87 123 40 2.00 4.00
BBVO 148 22APRBY 20.00 2.08 a_00
88v0148 110CT90 21.10 2.00 208
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APPERDIX 13 14-17 WEDRESDAV, JANUARY G, 198
ssesssavsse LQCAL LEAK RATE TEST HISTORY *esessasse
Ssevesssss FROM 4/28/87 TC 10/29/90 essssss

e e e e e e e e e e FPERETRATION SP—QIf o i g oo e i e e S o e e e Bl e s

VALVE DAYE LEAKRATE ERRCR ERROR NOTES
NUMBER {sccr) (SCCm) SQUARED
{SCCw)
HBHVT7 136 2500787 20.00 Z.00 4.00
HBrHV7 136 30APRBY 59.80 2.80 4._00
HBH/7 138 OSMAVES 26.09 2.00 4.00
HBHYT 1386 080CT90D 31,10 0.20 G.0a
HBHVZ176 250787 20.00 2.00 4.00
HBHV 7176 I0APREY 74. 80 2.00 4.00
HBHVT 176 0SmAvVES 20.00 2.00 4_00
HBHVY176 08CCTS0 2,29 .20 .04

--------------------------------------------------------- PENSTRATION =P—02B = = e e o e e e e e e e

VALVE DATE LEAKRATE ERROR ERROR NOTES
NUMBER {5CCm) {SCCm} SQUARED
{5CCw)

EFMVO032 a50C787 35.50 2.00 4. .00 TESTED WI'H EFHVD034
EFVOa32 2GAPRBY 10.20 6.20 0.02
EFHVO032 ZISEPS0D 0.60 0.20 ¢ .04
EFHVO032 os0cTar 35.50 2.00 4.00 TESTED wWlTH EFHVOC32
EFHVO034 29AFR89 22.00 2.00 4.0
EFHVO033 1200790 151.00 2.00 4.00

e e i ee e PERETRATION SP-02Q - m e e e T

VALVF DATE LEAKRATE ERROR ERROR NOTES
NUME R {5CCw) (S5CCm; SQUARED
(SCCm)

EFHVI046 o50CT87 5481.60 20.00 400 .00 TESTED WlTh EFHVO048 & 50
EFHVO046 26APREY 19.00 0.20 0.ca
EFrVD046 120CT30 862.00 20.00 406.00

EFHVO48 0567187 541 .60 20.00 400 .00 TESTED WITH EFHVO046 & SO
EFHVO028 2BAPRBY 4780.00 200.00 40000.00 TESTED wilTH EFRVO0S0
EFHV0048 12MAYB9 12666.00 200.00 20000.00 TESTED WITH EFHVOO0SO
EFHVODA8 27SEPST 3212.00 200.00 40000.00 TESTED WITH EFHVO0SO
EFHVO038 120CT90 2090.00 200.00 46000.00 TESTED WITH EFHVO0S0
EFHVO0S0 050CT87 541 .60 20.00 400 .00 TESTED WITH EFHVO046 & a7
EFRVO050 28APR8BY9 4780.00C 200.00 40000 .00 TESTED wWITH EFHVDO048
EFHVO050 12MAVEBS 12666.00 200.00 40000 .00 TESTED WITH EFHVO038
EFMVO0O50 27SEP9S0 3213_00 200.00 20000.00 TESTED wiTH EFHVOD4B
EFHYO0S0 1260790 2090.00 2006.00 40000.00 TESTED WITH EFHVODALS8
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VALVE
NUMBER

KAFVDO29
KAFVDO029
KAFV0O029
KAFVD029
KAVO204
KAavo204
KAVDZ204
KAVD204
KAV0204

LFFVOD95
LFFVD9S5
LFFV009S
LFFVYO096
LFFVO096
LFFVY0098
LFFVO096

VALVE
NUMBER

FLANGES
FLANGES
FLANGES
FLANGES

080CT87
TAMAYBS
150CT90
280C7T30
080CTB?
230CT87
TaMAVES
230CT90
280CT90

250CT87
20APRES
28600790
250C787
20APRBY
2500790
260CT30

OBMAYE 7
807787
UZMAYEI
09SEPI0

- APPENDIX 1
ssssassssss [ OHCAL LEAK RATE TEST HISTORY eesssssss
weRsessses FROM 4/28/87 TO 10/29/9Q *9sswes

LEAKRATE
(SCCm)

775.20
477.60
307.25
1215.20
126000 .00
20.00
58.54
432 .60
115.00

LEAKRATE
(SCCm)

11.20
2.00
2.85

632 .80
420.00
1175.00
1136 .40

LERKRATE
(SCom)

82.10
42.50
i84.98
171.13

PENETRATION =P-030

ERROR
(SCCm)

20.00
20 .00
20.00
20.00
200.

88888

PENETRATION =P-032

ERROR
{scem)

33888con
8838888

PENETRATION =P-034

ERROR
(scom)

8888

14:17 WEDNESDAY

JANUARY 9

1981

PREWORK TEST
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APPENDIX 14:17 WEDNESDAY , JANUARY & 1997
sssrsssssss LOCAL LEAK RATE TEST HISTORY ssassssss
#4sssssess FROM S/28B787 TO 10/29/90 sessess

--------------------------------------------------------- PENETRATION SP-BBP o e e e i e e e e e e S

VALVE DATE LEAMRATE ERROR ERROR NOTES
NUMBE 2 (Sccmy (sCCm) SQUARED
{SCCw)
BBHVEI5 10 19SEPRT 6 32 2. 00 2.00
BBHVBIS 10 26APRED 8.90 0.20 ©.0a
BEMHVEIS 10 OECTSO 6.57 0.20 c.04
BBHVE 3510 100C TS0 338.00 20.00 46¢.00
88v0176 1955987 20.00 2.00 3.00
8BV 78 030CT87 7.40 0.20 0.04
BBVO 178 27APRBS 2000.00 200.00 20000 .00
BBVO178 O9MAVES 243.80 20.00 400.00
BBVO ) 78 100CT90 339.00 20.00 200.00
-------------------------------------------------------- PENETRATION =P80 — - == == e e e e o
VALVE DATE LEAKRATE ERROR ERROR NOTES
NUMBER (scem) (sccm) SQUARED
(5CCm}
BEHVBISIO 030CTHT 2.00 0.20 0.94
BOHVE3S 1D 222PRBY 2.70 0.20 0.04
BBHVBIS5 1D 060CT90 29.36 2.00 4.00
BBHYE 351D 110CT90 9.54 0.20 0.0a
BaV0208 030CTE7 85.90 2.00 4.00
BBVO208 22APRBY 7560 2.09 2.00
8BVO208 1100790 58.12 2.00 s.0e
-------------------------------------------------------- PENETRATION P -081 — = oo e o e e e
VALVE DATE LEAKRATE ENROR ERROR NOTES
NUMBER (SCom) (SCOw) SQUARED
(scom)
BBH. 83514 200CT87 20.00 2.00 4.00
BBHYE IS 1A 27APRBY 7.29 0.20 0.04
BBHVBIS 1A 060CT90 3a_04 2.00 4.00
BBHVB 514 110790 32.90 2.00 a.00
88v0118 200CT87 20.00 z2.00 4.00
B8VO118 04aMAVEY 289 80 20.00 40 .09
BBVO118 110CT30 187 80 2.00 2.00
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APPENDIX 1 1217 WEDNESDAV ., JANUARY S 1997
sssssssvasss {DCAL LEAK (ATE TEST HISTORY sssssssss
SEEssenes FROM L/28B/B7 TO 10/29/9i) ssssees

----------------------------------- e e e~ PENETRATION SP-83 = — = = o e e
VAL VE DATE LEAKRATE ERROR £RROR NOTES
NUMBER (5CeM) (scom) SQUARED
(scom)
HDVOO18 18SEPE7T 5268.80 20.00 796.00
HOVOO 18 0BAPRAY 15.50 0.20 o.0e
HDVO016 25SEP90 16.33 0.20 0.0s
HOVOO 7 1BSEPRT 847 .00 20.00 200.00
HOVOO 17 064PRES 2656 2.00 2.00
HOVOO 17 23SEPYD 1508 0.20 0.9a
-------------------------------------------------------- PERETRATION =P-088 -~ - o e e e e
VALVE DATE LEAKRATE ERROR ERROR NOTES
NUMBE R £ SCem) (SCem) SQUARED
(SComy
HEHY 7126 0SMAVEY 125300 00 2000_pe 2000090 .00 PREWORK TEST
HEBHVT 126 O6MAVES 2.00 0.20 0.04
HBHV 7126 080CT90 8 88 5.20 0_04
HBHYT 150 05MavE9 2000 2.00 a.00
HBrHV 7150 080CTS0 9.57 0.20 0.02
-------------------------------------------------------- PENETRATION SP-085 ~ - mmmm e e e o
VALVE DATE LEAKRATE ERROR ERROR NOTES
NUMBER {SCCm) L5CCm; SQUARED
(sScom)
EPHVBBS0 200CT87 347.60 20.00 200.00
EPHVBEE0 Z0APREY 33.00 2.00 4.00
EPHVBER0 28SEPSO 72.50 2.00 4. 00
EPVDO46 200CT87 20.00 2.00 4.00
EPVRD46 204APRB9 107 .80 2.00 2.00
EPVD046 2BSEPY ©.50 0.20 0.0e
-------------------------------------------------------- PENETRATION P05 1 = e e e e e e e
VALVE DATE LEAKRATE ERROR ERROR NOTES
NUMBE 7 (Sccm) (Sccm) SQUARED
(Scom)
00318801 OaMAVE7 2.00 0.20 ©.04
0O3HBBC ! 074PRBY 2.00 0.20 0.04
003+BBO 1 10SEPSO 3.10 0.20 0.0s
0USHBBO 1 OAMAVE T 2.60 0.20 0.04
005HBBO O7APRBY 2.00 0.20 0.0s
205HBB0 ! 10SEPSO 2.78 0.20 0.04
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