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SECTION A - TEST FREPARATIONS
Iype A Test FProcedure

The PCILRT was performed in accordance with Procedure LT8-300-4,
Revision 16, dated February 15, 1092, This procedure was written to
comply with 10CFR50 Appendix J, ANE] N45.4-1972, and LaSalle County
Unit Two Technical Specifications, and to reflect the Nuclear
Regulatory Commission's, approval of a short duration test using the
BN-TOP-1, Rev. 1 Topical Report as a test method.

Type A Test lnstrumesntation

Table One shows the specifications for the iastrumentation used in
the PCILRT. Table Two lists the phys cal locations of the
temperature asd humidity sensors with,. the primary containment,

a; Temperature

Sensore were suspended to prevent direct thermal influences from
any metal surfaces, Sensors were also kept away f(rom any direct
air flowe,

Each thermister was calibrated to yield an output of -89 mV to
499 mV over the range of 50°F to 140°F, Calibrations were done
by Commonwealth Edison company, Operational Analysis Dept.

b, Fressure

Two precision PPM-1000 HR pressure tyansmitters were utilized,
Each transmitter had a local digita) readout in addition to a
Binary Coded Decimal output to the process computer. Primary
containment pressure was sensed by the pressure transmitters in
parallel through a 3/8" tube connected to a primary Containment
pressure sensing instrument line,

Each precision pressure transmitter was calibrated over the
range 0 psia to 100 psie in approximately 5 psis increments
using a Volumetrics Inc., VMC 836 calibration standard.

¢. Vapor Pressure

Ten Lithium Chloride Dewpoint Temperature Units were installed
throughout the Drywell and Suppression Pool. The dewpoint cells
were placed in locations where the chance of the dewcell
becoming damaged was slight,

A calibration was done on each dewcell network over the range of
dewpoint temperatures of 34°C to 100°C. Calibrations were

performed by Commonwealth Edison Company, Operational Analysis
Dept.
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Pressure Transmitter
Pressure Transmitter

Thermister
Thermister
Thermister
Thermister
Thermister
Thermister
Thermister
Thermister
Thermister
Thermister
Thermister
Thermister
Thermister
Thermister
Thermister
Thermister
Thermister
Thermister
Thermister
Thermister
Thermister
Thermister
Thermister
Thermister
Thermister
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Volumetrics
Volumetrics
Volumetrics
Volumetrics
Volumetrics
Volumetrics
Volumetrics
Volumetrics
Volumetrics
Volumetrics
Volumetrics
Volumetrics
Volumetrics
Volumetrics
Veolumetrics
Volumetrics
Volumetrics
Volumetrics
Volumetrics
Volumetrics
Volumetrics
Volumetrics
Volumetrics
Volumetrics
Volumetrics
Volumetrics
Volumetrics

{Sheet 1 of 2)

SEEIAL NO.

10141-1
10255-1
12576-17
12576-11
12578-7
1
12576-18
11778-14
12576-15
12576-16
12576-23
12576-8
12576-28
12576-9
12576-10
12576-24
10533-26
1257¢-29
12576-30
12576-27
4
1
2
3
12576-29
12576-6
12576-22

INSTRUMENT SPECIFICATIONS

4-10Cpsia
4-100psia
S0-140°F
50-140°F
S0-140°F
S0-140°F
50-140°F
50-140°F
50-140°F
50-1490°7
50-140°F
S0-140°F
S0-140°F
50-140°F
SO0-140°F
50-140°F
50-140°"
50-140°F
SO-140°F
50-140°F
50-140°F
S0-140°F
50-140°F
50-140°F
S0-140°F
S0-149°F
50-140°F

+0.075%F .S.
+0.005%F.S.
$0.25°F
+0.25°F
+0.25°F
40.25°F
+0.25°F
«0.25°F
+0.25°F
+0.25°F
+0.25°F
#0.25°F
+0.25°F
#0.25"F
+0.25°F
+0.25°F
20.25°F
+0.25°F
20.25"F
20.25°F
!‘o~ 25°~
+0.25°F
+0.25°F
+0.25°F
20.25°F
+0.2S"F
+0.25°F

0.001%PSI
0.001WPSI

#0.01°F
«0.01°F
#0.01"°F
+0.01°F
#0.01°F
+0.01°F
+0.01°F
+0.01°F
20.01°F
+0.01°F
+0.01°F
+0.01°F
+0.01°F
#0.01°F
+0.01°F
+0.01°F
+0.01°F
+«0.01°F
+G.01°F
+0.01°F
+0.01°F
+20.01°F
+0.01°F
+0.01"F
+0.01°F
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Page 7
TABLE 2A
(SBheet 2 of 2)
PCILRT INSTRUMENT PHYSICAL LOCATIONS

INSTRUMENT INSTRUMERT

DEWCELL NO. EFN SUBVOLUME ELEVATION JALIMUTH
1 2ME-CTO31 9 708" 198°*
2 ZME-CTO032 6 762 0*
3 ZME -CT033 5 773! 180°
4 ZME-CTO34 4 791" 0°
5 ZME-CTO3% 3 812 180°
6 2ME-CTO0236 1 826 0*
7 2ME-CT037 3 803" 180°
8 ZME-CTO38 8 746" 270"
9 2ZME-CTO39 5 763 0*
10 2ME -CT040 B 724° 78*
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SECTION C - SEQUENCE OF EVENTS
.1 Test Frepaiation Chronology

The pretest preparation phase and containment inspection were completed on
March 26, 1992 with no visible structural deterioration being found.
Major preliminary steps included:

1. Completion of all Type B and C tests, component repaire, and retests,

2, Completion of PCILRT pretest valve checklist including draining
and/or venting systems as described in the UFSAR,

3, Blocking of four drywell to suppression chamber vacuum breakers in
the open position for pressure equalization between the drywell and
suppression chamber volumes.

4. Venting of the reactor vessel to the primary containment via the
manual head vent line and the drywell equipment drain sump.

S, Completion of pretest data gathering system, including computer
program, instrument console, and associated wiring.

6. An experimental test sensor installed in the suppression pool volume
(Chanpel 39) maltunctioned and was locked out of the Data Acquisition
System prior to containment pressurization.

DATE TIME EVENT
C.2 Test Pressurigzation Chienology

03/27/792 0348 Primary Containment Pressurigzation
Initiated. Atmospheric pressure is 14,31
psia,

03/27/92 0405 Groups 7 and 9 lsolations and Reactor Scram
received,

03727792 0738 Found Personnel Airlock Inner Door

Equalizing Valve leaking during c.ntainment
walkdown at approximately 38 psia. Closed
Personnel Airlock Outer Door and equalized
pressure in the airlock, Attempted to open
the inner door but would not open, appears
to be mechanical problem., Equalizing Valve
left full open to maintain egqual pressure
between containment and airlock, No leakage
observed at outer airlock door.

ZUADTSE/388
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SECTION D - TYPE A TEST DATA 1
D.1 Measured Leak Rate “hase Dats i
A summary of the computed dats using the BN-TOP-1, Rev. 1 test method for

a short duration test can be found in Table 3. CGraphic results of the test
are found in Figures 2-8,

0.2 Induced Loakage Fhase Data

A susmary of the computed data for the induced Leakage Phase of the PCILRT
is found in Teble 4, OGrephic results of the test are found in Figures 9-15.
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DATA
SET ¢4

111
112
113
114
1158
116
117
118
119
120
121
122
123
124
128
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153

L R e Y

DATA SET TIME

DAY

087
087
087
087
087
087
087
087
087
08?7
087
087
087
087
087
087
087
087
087
087
087
087
087
087
087
087
087
087
087
087
087
087
087
087
08?7
087
087
087
087
087
087
08"
087

SOFTWARE PRODUCT ID NUMBER: GN01405-0.0

TABLE 3

..0..........i..‘..‘...i.ﬁ.awr 1A’L' o' L‘w'\Tt'...lt....".........‘......

LASALLE

15:38:07
15:48:07
15:58:07
16:08:07
16:18:07
16:28:07
16:38:07
16:48:07
16:58:07
17:08:07
17:18:07
17:28:07
17:38:07
17:48:07
17:58:07
16:08:07
18:18:07
18:28:07
18:38:07
18:48:07
18:58:07
19:08:07
19:18:07
19:28:07
19:38:07
19:48:07
19:58:07
20:08:07
20:18:27
20:78.07
20:38:07
20:48:07
20:58:07
21:08:07
21:18:07
21:268:07
21:38:07
21:48:07
21:58:07
22:08:07
22:18: 07
22:28:07
22:38:07

UNIT 2

08:15:88%

MON, 15 JUN 1992

DATA SET 111 THROUGH 153

TEST
TIME, (HR)

0.000
0.167
0.333
0.500
0.667
0.833
1.000
1.167
1.333
1.500
1.667
1.833
2.000
2.167
2.333
2,500
2.667
2.833
3.000
3.167
3.33
3.500
3.667
3.833
4.000
4.167
4.333
4.500
4,667
4,833
5.000
5.167
5.333
$.500
5.667
5.833
6.000
6.167
6.333
6.500
6.667
6.833
7.000

DRY AIR
MASS, (LBM)

0.105582228+06
0.10558014E+406
0.10557470E406
0.10557114E406
0.10557227E4+06
0. 106567670406
0.105563978+06
0.105565853E+06
0.,10556208E406
0.10555764K406
0.10555642E+0€6
0.10555617E+06
0.105551518406
0.10554878E406
0.10554728E+06
0.10554284E406
0.10554266E+406
0.10554026E406
0.10553641E406
0.10553536E+06
0.10553506E406
0.105531128+06
0.105533192+0¢
0.10553006E406
0.10552812E+08
0.10552616E+06
0.10552448E+0€
0.108552378E+06
0.10551976E+06
0.10852000k+4046
0.10551859E406
0.10551739E+06
0.10551376£+406
0.105514228406
0.105512262+06
0.10551059E406
0.10550792E+06
0.10550673E+06
0.10550678E+06
0.10550523E+06
0.10550187E406
0.10550234E+06
0.10550189E406

« (N/D)

0.2837
0.5130
0.5036
0.339%
0.3970
0.4148
0.3282
0.3434
0.3728
0.3519
0.3230
0.3490
0.3508
0.3404
0.3%80
0.3373
0.3366
0.34Mm
0.3364
0.3216
0.3318
0.3040
0.3083
0.3074
0.3059
0.3029
0.2952
0.3042
0.2926
0.2893
0.2852
0.2918
0.2810
0.2806
0.2791
0.2815
0.2783
0.2708
0.2692
0.2740
0.2657
0.2608

VERIFICATION TEST RESULTS CALCULATED USING THE BN-TOP-1 METHOD

TOTAL TIME LSF OF
LEAKFATES

s (N/D)

0.5434
0.4336
0.4179
0.418y
0.3776
0.3596
0.3591
0.3518
0.3377
0.3382
0.3341
0.3307
0.332%
0.3293
0.3268
0.3269
0.3251
0.,3209
0.3192
n.3132
0.3090
0.3081
0.3016
0.2982
0.2942
0.2920
0.2885
0.2851
0.2816
0.279%4
0.2761
0.2732
0.2708
0.2683
0.2660
0.2632
0.2606
0.2586
0.2561
0.2534

BN~-TO¥
LEAKPATES UCL

 (8/D)

1.4888
1.1354
0.8664
0.7566
0.6710
0.6126
0.5834
0.5543
0.5238
0.5082
0.4964
0.4837
0.4787
0.4686
0.4600
0.4553
0.4487
0.4401
0.4346
0.4251
0.4175%
0.41086
0.4042
0.3982
0.3918
0.3874
0.3819
0.376%
0.3711
0.3672
0.3623
0.3579
0.3537
0.3503
0.3468
0.3427
0.3389
0.3360
0.3324
0.3286



SOFTWARE PRODUCT 1D NUMBER: GNO1405-0.0

DAS CHANNEL ¢ 139 18 LOCKED OUT FROM DSN )
DAS CHANNEL ¢ 49 18 LOCKED QUT FROM DSN ]



BN—TOP—1 LEAKRATES VS TIME
LATED LEAK RATE Normal Test
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SELECTED RTDS VS TIME
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SOFTWARE PRODUCT ID NUMBER:

TABLE 4

GN01405-0.0

ARARReddbd bbbt tanttrtar e SUMMARY TABLE or umr‘s..ﬁ...iit'.t.."l..t‘..l.tt

DATA
srT ¢

164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
188
186
187
8.1

AERRRRA PR AR A AR RARARA AR AN AR AR AR R R AR R R AR AR AR A AR AR AR AR R AR R R AR AR AR RS

NO PRESSURE CHANNELS ARE LOCKED OUT

LASALLE

DATA SET TIME
DAY HH MM 88

088
088
L'88
088
088
4.1
o] 1]
o8s
oes
os8e
08s
088
o8s
088
088
(11
oes
088
088
088
088
088
431}
088
088

00:28:07
00:38:07
00:48:07
00:58:07
01:08:07
01:18:07
01:28:07

3:138:07
01:48:07
01:58:07
02:08:07
02:18:07
02:28:07
02:38:07
02:48:07
02:58:07
03:08:07
03:18:07
03:28:07
03:38:07
03:48:07
03:58:07
04:08:07
04:18:07
04:28:07

UNIT 2

08:16:47

MON,

DATA SET 164 THROUGH 188

TEST
TIME, (HR)

€.000
0.167
0.333
0.500
0.667
0,833
1.000
1,167
1,333
1.500
1.667
1.833
2.000
2.167
2.333
2.500
2,667
2.833
3.000
3.167
3,333
3.500
3.667
3.833
4.000

0O 0000000000000 O0ODO0DO0ODO0OODO0DOO

DRY AIR
MASS, (LBM)

105452698406
+10544695E+406
.10543989E406
.10543283E+406
.10542769E406
.105422568+06
L,105417238406
+10540981E+406
10540600E+06
.10539895E+06
L10539111E406
v10538580E+06
.10537967E+06
.10537297E+406
+10536780E+06
.10536031E+06
.10535542£+406
.10534951E406
.10534334E+06
.10533728E+06
.10533017E+06
.10532501E+06
.10531941E+06
.10531251E+406
.10530691E+06

DAS CHANNEL 4 39 IS LOCKFD OUT FROM DSN 1
DAS CHANNEL # 49 IS8 LOCKED OUT FTOM DSN 1

15 JUN 1882

VERIFICATION TEST RESULTS CALCULATED USING THE BN-TOP-1 METHOD

TOTAL TIME LSr Or BN-TOP

LEAKRATES  LEAKRATES UCL

» (VD) , (8/D) + (M/D)
0.7773
0,8733
0.9040 0.9149 1.1738
0.8530 0.89%06 1,1520
0.8226 0.8601 1.0716
0.8069 0.8356 1.0098
0.8362 0.8350 0.9774
0.79¢68 0.8183 0.9449
0.8183 0.8144 n,9263
0.8407 0.8207 0.9243
0.8303 0.8219 0.9173
0.8309 0.8231 0.9118
0.8373 0.8258 0,9083
0.8280 0.825% 0.9%041
0.8409 0.8284 00,9035
0.8300 0.8283 0.8997
0.8287 0.8279 0.8962
0.8295 0.8278 0.8932
0.8293 0.8277 0.8906
0.8365 0.8289 0.8897
0.8302 0.8288 0.8876
0.8272 0,8283 0.8852
0.8322 0.8286 0.8839
0.8295 0.8285 0.8822



BN--TOP—1 “AKRATES VS TIME

LEAK RATE

| OWER BOUNDS FIGURE 9
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SECTION ¥ - TYPE A TEST RFSULTS AND INTERPRFTATION

F.1 Measured Leak Rate Test Results

Based upon Jata collected during the Short Duration Test, the following

results were determined:

Actual Leak Rate

(wth/day)
Total time measured leak rate 0.,2608
Calculated leak rate 0.2534
Upper 95% confidence limit leak rate 0.,3286

F.2 Induced Ihase Test Results

A leak of 397.4 SCFH (0.6633 wtd/day) was induced on the Primary

Acceptance
Criterion

(wth/day)

0.476
0.476

0.476

Containment for this phase of the test. The following results were

determined:
Actua. Leak Rate
(wtSh/Qay)
Superimposed Flowmeter Leakrate (L) 0.6633
Calculated Leakrate prior to
verification test (L;) 0.2534
Induced Calculated Leakrate during
verification test (L,) 0.8285

Acceptance Criterion: |L, - (Ly + L,)| < 0.159 wtv/day

fLe = (Ly + L)| = 0.0882 wtn/day

ZCADTS/388
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F.3 Leak Rate Compensation for Non-Vented Pepetrations

F.4

The Integrated Primary Contaimnment Leak Rate Test was performed with the
following penetrations not drained and vented as reguired by 10CFR50,

Appendix J. The minimumn pathway As Left Leak Rate of each of these
penetrations, as determined by Type C testing is listed:
Penetration Function SCFH
M-16 RBCCW Supply 0.0
M-17 RBCCW Return 0.0
M-25 PCCW "A" Supply 0.6%95
M-26 PCCW “B" Supply 0.185
M-27 PCCW "A"™ Return 2.8
M-28 PCCW "B" Return 0.185
M-30 RWCU Suction 0.0
M-36 Recirc Loop Sample 0.0
M-06 Drywell Egquipment Drain Sump 0.42
M-98 Drywell Floor Drain Sump 0.51
M-97 Drywell Egquipment Sump Cooling 0.85
M-22 Inboard MSIV Drain 0,42
M-7 RHR Shutdown Cooling Suction 0.47
M-15 RCIC Steam Supply 3,95
ECCS/RCIC Worst Division 2.01
M-HG Unit 1 Hydrogen Recombiner 1.92
M-34 Standby Liquid Control Rl

TOTAL 14.415
This yields the following Non-Vented Penetration Penalty:
Total (SCFH) x 1.6473 x 1077

Non-vented Penetration Penalty : 0.0237 wth/day

Change in Drywell Sump Level

Changes in drywell sump levels were not used in calculating the final
leakage rate. The observed sump level increase during the test resulted
in a net volume change of 8.7 Ft3. Thie represents approximately

2.2 x 1077 % of the total containmeat volume,

All inputs to the sumps were in all probability made through a leakage
path directly from the Reactor vessel. There were no known inputs made
from cutside the containment throughout the test. The cbserved increace
in sump level therefore, is considered to have negligible effects on the
overall measured leakage rate.

ZCADTE /388
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f.5 Evaluation of Instrument Failures

There were ro instrunents or sensor rejected during the PCILRT Leakage and
Verification Tests. Channe 39, an experimental test sensor installed in
the Suppression Pool Volume, malfunctioned and was locked out of the Data
Acquisition System prior to containment pressurization. Channel 49,
Subvolume 9 Suppression Chamber Dewcell, was locked out during the ILRT
Stabiligation Period due to erratic readings. The Channel 49 sensor
shield was lost during iustallation. Without the shield, the sensor was
spuradic. No further instrument problems occurred during the PCILRT or
verification test. These changes did not affect ISG calculationrs prior
and port test for instrument errors.

As-Found (Calculated Adjusted) Local Leak Rate
The 95% Upper Confidence Limit, Type A test leak rate, plus the total leak
rate penalty for non-vented penetrations, plus the sum of the Calculated

Adjusted local leak rates must be less than 0.75 La., The Calculated
Adjusted local leak rates are summarized in Table 5,

As Found Test Results

95% Upper Confidence Limit 0.3286 wth/day
A Penalty for Non-Vented Penetrations 0.0237 wtn/day
Calculated Adjusted Leakage 0.2632 wtSh/day
TOTAL 0.6155 wts/day

The total "As Found" Containment leakage rate was above the Maximum
allowable leakage rate of 0.75 La (0.476 wtd/day). Thus, the "AS-FOUND"
Containment Integrated Leakage is unsatisfactory, and considered as a
failure,

ZCADTS/ 388



(Sheet 1 of 5)
CALCULATED ADJUSTED LEAKAGE

MINIMUM PATHWAY

VALVE(S) OR AS FOUND/AS LEFT

PENETRATION TEST VOLUME (SCFH)
2B21-FO16/F019 Inboard MSIV Drain 17.49/0.42
2VQ026/27743 Suppression Pool Vent 9.04/4.39
2vQ029/30/42 Drywell Vent 2.075/2.54
2VQ031/32740 Suppression Chamber Purge 0.0/0.0
2B21-FO10A/F032A “A" FW to Reactor 12.0873.04
2PCOO01A OUTBD Flange Drywell Vacuum Bkr 0.6570.0
2PCO01A INBD Flange Drywell Vacuum Bkr 0.070.0
2PCOO1IA Actuator O-Ring Drywell Vacuum Bkr 0.0/0.0
2PCOC1A Actuator Seal Drywell Vacuum Bkr 0.070.0

ZCADTS/388
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TABLE 5
\Sheet 2 of 5)

CALCULATED ADJUSTED LEAKAGE

MINIMUM PATHWAY

VALVE(S, OR AS FOUND/AS LEFT ADJUSTED LOCAL

PENETRATION TEST VOLUME ({SCFE) LEAK RATE (SCFH)
2VQ027 INBD Flange Suppression Pocl Vent Gg.0/0.0 $ 0.0
2REQ24/2RE025 Drywell Equip Draim Sump 0.84/0.0 bd 0.84
2G33-FO001/F004 RWCU Suction 115.770.0 € 115.7
2VP0O63B/113B PCCW B Supply 0.2370.185 $ 0.045
2VPOS3A/114A PCCW A Return 5.6/70.0 * 5.6
2HGOO1A/2A Combustibla Gas Control A Suction 0.57/0.0 & 057
2HGO01B/2B Combustible Gas Control B Suction 0.28/0.0 ol 0.28
2HGOOSA/6A Combustible Gas Control A Return 2.085/0.0 * 2.085
2HGOOSB. 6B Combustible Gas Control B Return 0.070.0 s 0.9

ZCADTS/388




VALVE(S) OR
PENETRATON

2E51-F063/76/64/08/91
2WR0297179

2WR040/180

2INOQ74/75

2E22-F004
2E12-F0O08/F009
2C41-FO04A/4B/FOO7
2E51-F028/F069

2VQ050/51

ZCADTS /388

IABLE 5
{Sheet 3 of 5)

CALCULATED ADJUSTED LEAKAGE

MaNIMUM PATHWAY
AS FCOND/AS LEFT

TEST VOLUME ___(SCPH)
RCIC Steam Supply 5.74/3.945
EBCCW Supply 0.0/0.0
RBCCW EReturn 0.0/70.0

OW Pneumatic Dryer Purge 1.67/2.775
HPCS Injection 0.5670.0

RHR SDC Suction 0.37/0.47
SBLC Injection 0.070.0

RCIC Vacuum Pump Disch. 1.505/1.64
Suppression Pool Inerting Makeup 0.0/0.0

Page 46

LEAK RATE (SCFH)
- 1.195
a 0.0
- o.n
* 3.0
$ 0.56
¢ 0.9
+ 9.0
~ 0.2
¥ 0.0
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1

= (U Casrer SRS



VALVE(S) OR
PENETRATION

2E12-FC16A/FO17A
2E12-FO16B/F017B
2E12-F042A
2E12-F042B

2X12-FOS53A

TOTAL

TABLE 5

{(Sheet 4 of 5)

CALCULATED ADJUSTED LEAKAGE

TEST VCLUME
RHR A Drywell Spray
RHR B Drywell Spray
RHR A LPCI Imnjection
BHR B LPCI Injection

RHR A SCD Return

MINIMUM PATHWAY
AS FOUND/AS LEFT
—iSCYR) =

0.0/0.0

0.0/0.0

0.0/0.47

1.48/0.0

0.0/0.0

Total (SCFH) X 1.6473 x 10-3

ZCADTS/ 388

Calculated Adjusted Leakage =

0.2632 wtd/day
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159.765 SCFH
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M-112

M-113
M-114
M-115
M-42

M-43

M-45

M-46

M-108/M-104

M-10R/M-104

ZCADTS/388

TABLE ¢
{Sheet 2 of 9,
— AS-LEFT (SCFH)
MINIMUM: MAXIMUM
. DESCRIPTION | VALVES(s)/COMPONENT | DATE | TOTAL|PATHWAY PATHWAY! DATE | TOTAL|PATHWAY
Drywell Dryv 11 Equipment 01/05/92}y 0.0 0.0 0.0 {03/24/%2] 0.0
Equipment Hatch| Hatch
Suppression S.P. Access Hatch §1 01/03/92; 0.0 0.0 0.0 (03724792 0.0
Pool Access
Hatch §1
Suppression S.P. Access Hatch #2 01703792} 0.0 0.0 .0 {03719/92 0.0
Pool Access
Hatch #2 s
CRD Removal CRD Removal Hatch 01/04/92f 0.0 0.0 0.0 |03/05/92 0.0
Hatch =
Drywell Head | Drywell Head =~~~ |01/05/92] 0.0} 0.0 | 0.0 (03/24/92] 0.0
E T 1P, E T.I1.P. Penetration 01/04/92 0.0 0.0 0.0 |01/04/92 0.C
Penetration Flange
Flange =L RS R TE LT TR S S .
PP D T.I.P. Penetration [01/04/92] 0.0 0.0 0.0 |01/04/92 0.0
Penetration Flange
Flange -
e 5o &5 S C T.1.P. Penetration |[01/04/92} 0.0 0.0 .0 lo1/04792]| 0.0
Penetration Flange
Flange
B T.I.P. B T.I.P. Penetration |[01/04/92} 0.0 0.0 0.0 j01/704/92 0.0
Penetration Flange
Flange
A T.XaP. A T.I.P. Penetration |01/04/92] 0.0 0.0 0.0 |01/04/92 0.0 |
Pepnetration Flange
Flange
DW to S.P. 2PC0O01A Outboard 01/04/92 0.65 0.65 0.6503/05/92 0.0
Vacuum Breaker Flange Seal
A Outboard
Flange
DW to S.P. 2PCO01A Inboard 01/04/%92] 0.0 0.0 0.0 (03705792 0.0
Vacuum Breaker | Flange Seal
A Inboard
Flange
PAGE TOTAL 0.6% 0.65
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TABLE §
{Sheet 5 of 9)

e g
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|
M-21 Drywell Purge 2VQ034 Inper Flang= 01703792 0.0 6.9 0.0 jo1/03/92 0.9 0.0 6.0
_Seal
M-20 Drywell Veat 2VQO030 " alve Stem 01/03/92 0.0 0.0 0.0 (017037382 0.0 .0 0.9
_Packing ; .
M-66 Suppression 2VQ027 Valve Stem 01/93/92f 0.0 0.0 €.0 |02/29/92 0.0 0.0 2.0
Chamber Vent | Packing
M-67 Suppression 2VQ031 Valve Stem 01/03/792 .0 0.0 0.0 |01/93/92 0.0 0.0 0.9
Chamber Purge —
M-35 SA to Drywell Service Air Blind g1L/03/92 2.0 0.9 €.0 103/25/%92 0.9 g.¢ 0.0
M-37 MC to Drywell MC Blind Flange 01/03/792] 0.0 6.0 0.C j03s25/¢82] 0.0 0.0 0.0
_Seal - .
M-21 Drywell Purge 2VQ034 Valve Stem 01703792 2.0 c.¢ 2.0 j0s703/92 0.0 0.0 8.0
— N NS —— W . - < ] o~ PR, PO [ PRy A"
M-103 C Vacuum Bkr ZPCO03C Inaer Flange (01704732} 0.0 0.0 2.0 [01/04/92] 0.0 0.0 0.0
Line — ). Seal .
M-104 A Vacuum Bkr 2PCOO3A Inner Flange |[01/04/92] 0.0 2.0 0.0 |01/04/92 0.0 0.0 0.0
Lige _Seal e
M-105 D Vacuum Bkr 2PC003D Inner Flange |[01/04/32) ¢€.0 2.¢ 0.0 jor1/04/92] ©.0 0.0 0.0
Line _| _Seal
M-106 B Vacuum BXr 2PCO038B Inner Flamge |[01/04/92§ 0.0 6.0 0.0 |01/04s982] O.0 0.0 0.0
Line _Seal -
M-107 C Vacuum Bkr 2PC002C Inmer Flange 01/04/82 2.0 0.0 0.0 |01/04/92 0.0 0.0 0.0
S {Line _Seal
M-i08 A Vacuuwm Bkr 2PCO0ZA Immer Flamge (01704792 0.0 ¢.0 ©.0 jol1/04/92 0.9 0.0 0.0
Line _Seal
M-109 D Vacuum Skr 2PC002D Inner Flange [01/04/92] 0.0 0.0 0.0 |01/04/92] ¢.0 0.0 0.0
Line _Seal
M-11C B Vacuum Bkr 2PC002B Ianer Flange 01704792 0.0 0.0 0.0 |01s04r%2 0.0 .0 0.¢
Line _Seal L=
M-G7 DW Equipment 2RE026/2R<5Z9 Q1715792 S.32 2.66 S.32}01715/792 Ty 0.85% 1.7
Drain Sump ,
|
PAGE TOTAL 280 . _ 2.08 D831 LT
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IABLE 6
{Sheet 6 of 9)
k. AS-LEFT (SCFR)
MINIMUM! MAXIMIM MINTMIM | MAXTMTM
PENEL ATION; DESCRIPTION | VAIVES(sS)/COMPONENT | DATE | TOTALIPATHWAY| PATHWAY| DATE | TOTAL|PATHWAY! PATEWAY
E-21 Electrical Electrical Pemetration{01/03/92 0.0 .0 0.0 {01/03/92 9.9 0.0 c.0
Peget:-ation
E-23 Electrical Electrical Pepetratirn|{01/03/92 0.37 Q.37 0.37§{01/03/92 0.37 5.37 0.37
Pepetration 4
E-26 Electrical Tlectrical Per :tratioca|02/13/92 0.0 0.0 0.0 02713782 0.0 0.6 0.0
Penetration
M-36 Drywell 2RE024/2RE025 01775792 . ¥ 2.52% £.05103/16/92 0.84 0.42 0.8¢
Egquipment Drain
Sump -
M-30 Reactor Water 2G331-FOO" 01/18792{115.7 Q2727792 0.0
Cleanup Suction 2G33-F0O04 01718/7921127.7 |115.7 127.7 (02727792 0.0 0.0 0.9
M-101 RCIC Turbine | 2ES1-FOB0/2ES1-FO86 01/06/92 0.74 0.37 0.74 61/%/92 0.0 0.0 0.9
Exhaust Vacuum
ST, | .. < - — e e S
N/A Electrical Elactrical Penetration|{CL/16/92 0.95 0.95 0.95101/16/62 0.9%5 0 =% 0.95%
Penetration Pressurization System
Pressurization
- _{Systan ey :
- M-25 |PCCW A Supply | _ 2VPOSIA/ZVPIAZA = |01710/92) 3.39} C.695) = 1.391031/10/92% 1.3%9] ©€.695%  1.39
_.M-26 IPCCW B Supply | 2VPOGIB/2VPLILI3B  (01/12/92] 0.46) 0.23 | 0.46]103/06/92}) 0.37] 0.185]  0.37
. #4-27  jPCCW A Beturn |  2VPOSJIA/2VPlleA  103710/93) 24.5 } 12.25 | 24.5 |03/14/92) S.6 | 2.8 | 5.6
_.M-28 |PCCW B Returm |  2VPOS3B/2VPIIeB ~ 101712/92) 0.37) 0.185)]  0.37101/12/7925 Q.37) _0.385%  0.37
M-47 T.I1.P. Iadex 2ING31 01710792 0.0 0.0 0.0 je1/10/92 0.0 2.0 0.0
Purge Air
— . iSupply . -
M-54 Drywell 2IN017 01710792 0.47 01/10/92 0.47
Pneumatic 2INO18 01710792 0.0 0.0 0.47]01/710/92 0.0 0.0 0.47
Discharge to
Pryweel) .
M-53 Combustible Gas 2HGO01A/ 2HGO02A 01710/92 1.07 0.535% 1.07)02/20/92 0.57 0.285 0.57
Control A
—ee - |Secti0n
PAGE TOTAL 133.81 | __163.07 _3.89 | 10.33
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o —
M-104 Combustible Gas 2BGOOSA/ 2HGOO6A 01/10/92; 4.17 2.085 4.17 }G3/7137%2) 6.51 3.255 6.51
Control A
Return
M-33 Combustible Gas 2HGO01B/2BG002B ©1/10/921 ©0.%5 0.28 0.56 (02/20/92]| 0.56 0.28 0.56
Control B
— . iSuction k..
M-106 Combustible Gas 2HGOOSB/ 2HGO06B 01710792 0.0 0.0 9.0 037137921 0.37 0.18% 0.37
Control B
Return et
M-15 RCIC Steam 2ES1-F063/2ES51-F076
Supply 2ES1-F064/2ES1-FOO8
_2ES1-FQ91 91/15/92110.28 §| S5.)14¢ | 10.28 103/35/92}1 7.9 | 3.95 | 1.9
M-38 SA to Drywell 2SA042 & 2SADsSC 01/705/92) 0.0 0.0 6.0 01/05792] 0.0 0.0 0.0
el _Packing R — Py PRI PN, S
M-37 ¥C te Drywell 2MC027 & 2MCO33 01705792 0.0 0.0 0.0 01/05/92] 0.9 0.0 c.0
_ _Packing
M-29 RHR/RCIC Head 2ES1-FQ1372E12-F0Q23 Ul1/16/92) 1.54 1.58 1.54 {01/16/92} 1.54 1.5« 1.54
Spcay
M-50 Cycled 2FC113 01706792} 0.0 01706792} 0.0
Condensate to 2FC114 01706792 1.3 0.0 1.3 01/06/92) 1.3 ¢c.¢ 1.3
Refueling
— |Bellows
M-65 Reactor Well 2FC115 01706/92] 0.371 01/06. "2} 0.371
Prain .} = 2FCO86 = 101/06/92] 0.371) 0,371} ©.371101/06s92) 0.373; 90.371) ©.371
M-16 RBCCW Supply 2WR0O29 01712792} 0.0 02729792 0.0
SWR179 00000 j01/327921 0.0 } 0.0 | 0.C |02/29/921 Q0.0 | 0.0 { Q.0
M-17 RBCCW Return 2WR040 01/12792) 0.0 02729792} 0.0
2WR180 21712/92: 0.0 . 0.0 0.0 j02/29/921 1.3 | 0.0 } 1.3
I-4F Drywell 2CMO1TA/2CM018A 01707792} 0.0 e.0 0.0 ¥1/07792% 0.0 .0 e.0
Humidity
Monitor A
e Suction =
PAGE TCTAL 9.416§ 18.221 . 9.581§ 19.851

ZCADTS/ 388




B i e

R VRSN SNNARENNN———

I-5F

I-45

I1-45

M-7

M-34

M-81

M-76

M-290

M-66

M-45

ZCADTS/ 388

MAX T MM
|__DESCRIPTION | VALVES(s)/COMPONENT | DATE | TOTAL;P. THWAY| PATEWAY| DATE | TOTAL|PATHWAY, PATEWAY
Drywell 2CH49178B/2CM0188 €1/07/92] 9.0 0.0 8.0 }{01/07/92] 0.0 0.0 0.0
Humidity
Monitor B
Suction " 1l
Drywell 2CMO19A/ ZCMO20A 01707/92} 0.0 0.0 0.0 |01/07/92] 0.0 0.0 0.0
Humidity
Monitor A
Discharge Fr—

Drywell 2CMO19B/2CM0203 01/07/%2{ 0.0 0.0 ¢.0 ois07/92] ©.9 0.6C 0.0
Humidity
Monitor B
Rischarge i = -
Drywell 2IND74/2INOTS 01706792 3.34 1.67 3.34 }03/05/92; 5.55 2.77% 5.55
Pneumatic
Dryer Purge VDI -RTLIL REaRT SR feeea—
RHK Shutdown 2E12-FO08 01/17/92] 0.37 03/02/92} 0.47
{Cooling Suctioni =~ 2B12-FOQ9 = 101/717/921 ©.37 |} 0.37 | Q.37 10370292} 2.1 § 0.47 | 2.1}
SBLC Injection | 2C41-FOO4A/2C41-F0043 [05/01/90; 0.0 02/26/92] 9.0
_2C41-FOQ7 02726921 €.37 | Q@ | __0.37 |02/26-,92} 0.37 } 0.0 | 0.37
RCIC Vacuum 2ES1-" )28/2ES1-F069 01/08/92] 3.01 1.50% 3.01 |o3s10/92] 3.28 1.64 3.28
Fump Discharge
RCIC Turbine 2E51-F040/2ES1-F068 01/08/92f 0.474] 0.237 0.474|01/08/92] 0.474} ©0.237 0.47¢
Exbaust
Drywell 2VQ047/2VC048 01/706/92) 0.565! 0.2825 0.565{01/06/92] ©.565] 0.2825 0.56%
Igerting Makeup
Suppression 2VQ0S0/2VQ0oS5S1 01/06/92) 0.0 0.0 0.¢ lo2s1¢/82] 0.0 0.0 0.0
Pool Inerting
Makeup
A T.I.P. T.1.P. Ball Valve a 01/09/92] 0.55 | 0.65 0.65 |01/09/92] 0.65 | 0.8S 0.65
_|Penetration
PAGE TOTAL _2.2745) ___9.339 £.0545] 12,989




‘|
E IABLE 6
; {Sheet 9 of 3)
|
; AS-FOUND (SCFH) <AS;LSEI_1EEIIJ__..______l
; MINIMUM | MAX IMIM MINTMOM | MAXIMOM
9 PENETRATION! DESCRIPTION | VALVES(y)/COMPONENT | DATE | TOTALIPATHWAY| PATHWAY| DATE | TOTAL|®ATHWAX | PATHWAY
. M-45 o o T.1.P. Ball Valve B 01/09/92) 0.37 0.37 0.37 lo1/09s92) 0.37 | 0.37 0.37
) »
Pepetration
M-44 C T.I.P. T.I.P. Ball Valve C 01/09/92! 0.65 0.65 0.65 [01/09792] 0.65 | 0.65 0.6=
Pepetration
M-43 D T.I.P. T.I.P. 3all Valve D 01708/92] 0.37 0.37 ©.37 (G1r09/%2] 0.37 | 0.37 6.37
PR Penetration el
M-42 ET.E.P. T.1.P. Ball Valve E 01/09s92| 1.21 1.21 1.21 jors09/92) 1.21 | 1.22 1.21
Penetration
M-18 RHR A Drywell 2E12-FO16A/2212-FO17A {01/16/92| 0.0 0.2 0.0 |jozrs17/92] 1.6 0.8 1.6
Spray
M-19 RHR B Drywell 2E12-¥016B/2£12-F0178 [01/31/92] 0.0 0.6 0.0 j02/26/92(13.8 6.9 13.8
Spray .
M-13 RHR A LPCI 2E12-F042A G1/17/92) 0.0 0.0 0.0 [02/23/92}f 0.47 | 0.47 0.47
__________ Iajection : e e B e c— s, i
M-14 RHR B LPCI 2E12-F042B 01731792} 1.48 1.48 1.48 j0z2725792] 0.0 0.0 0.9
: Inje-tion
M-8 A RHR Shkutdown 2EX2-FOS3A 01716/92] 0.0 0.0 ¢.0 (o2/-7s92] .0 0.0 0.9
Cooling Return
M-9 B RHR Shutdown 2E12-F0S3B 02/01/92] 0.0 9.0 0.0 |o2/701/92| 0.0 0.0 0.¢
_{Sooling Return | _ o o
M-10 LPCS Injection 2E12-FO0S 01/11/92} 2.0 9.0 0.0 |ors711/92] 0.6 0.0 0.¢
M-12 RER C LPCI 2E12-F042C o1/20792| 0.0 c.0 o.¢ lors20092] 0.0 | 0.0 e.c
Injection
M-77 RCIC Test 2ES1-F362/2E51-F363 N/A N/A N/A N/A 103/10/92) 0.46 | 0.23 0.46
Return to
Suppression
- ) .
PAGE TOTAL 4.08 §.08 11.00 |  18.33
TOTAL ALL PaGES (199.47 | 287.028 §7.694 | 56,928
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AFPENDIX B

TYPE B AND C TEST SUMMARY

The As-Found leak rate for the Primary Contajmnent Isolation
Valves/Components, excluding the Main Steam .. litien Valves was below the
Tech Spec Limit of 231.4 BCFH using the Minimw: Pfat) Methodology. The Tech
Spec limit was exceeded using the Maximum Path Methodology due to a large
leakage contribution from Reactor Water Cleanup Suction Isclation Val. s which
amounted to 127.7 GCFH or 44,5 % of the total. The 2G33-FCO1 and 2G33-1Y004
Reactor Water Cleanup Isclation Valves were replaced during the ocutage and
other components repaired/adjusted to bring the total Type B and C leakage
well below the Tech Spec limit,

Type B
Type C

Total

STEAM LINE

TOTIL

ZCADTS /388

As-Found As-Found As-Left Tech Spec Limit
Min Path Max Path Max Path (SCFH)
(S8CFH) (SCFH) (8CFH)
4.078 4.078 4458 @ eeuss
.A95.3955 282,95 92,47 srsss
199.47 287.03 96,93 231.4

Main Steam Igolation Valves (Tested at 25 psig)

AS FOUND LEAK RATE AS LEFT LEAK RATE TECH SPEC LIMIT
{SCFH) U & o) 4 - § I— o ABCERD

23.78 24.1 i

28.1 8.67 = seses

6.7 1148 000 sesas

S 1,65 LXrT Y

67 .68 61.86 100
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APPENDIX C
(Bheet 1 of 15)

CALCULATION OF CONTAINMENT DRY AIR MASS

Average Temperature of Subvolume #i (T;)

The average temperaiure of subvolume #i (T;) equals the average of all
RTE/Thermister temps in subvolume #i

= 1
Ty - L Ti.j
j=1
Where

N = The number of RTDs/Thermicters in eubvolume #i
Average Dew Temperature of Subvolume #I (D)

The average dew temperature of subvolume #i (D;) equals the average of all
dew cell dew tempg in subvolume #i

Dl — : n Di"
§=1
Where

N = the number of Dew Cells in subvolume #i

If the subvolume in guestion is the suppression pool, the above assumption
may be used if it cen be shown from previous test duta that there is a
very close correlation between suppression pool chamber and water
temperature,

Total Corrected Pressure for Pressure transmitter #i (P‘)
The total corrected pressure #i, (Py) is

Pl = C! ‘"‘ Pl’i

€y = Zero shift correction factor for iaw pressure #i
M; = Slope correction factor for raw pressure #i
Pry = Raw pressure #i, in decimal form

Whole Coutainment Volume Weighted Average Temperatuve, (T,)

Calculate T, using the below equation or one that yields equivalent values
te two decimal places.
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APPENDIX C
(Sheet 2 of 15)

CALCULATION OF CONTAINMENT DRY AIR MASS

P el

g £
i=l Tl
where
1 f, = The volume fraction of the i gubvolume
l% = The total number of subvolumes in containment
E. Calculation of the Average Vapor Pressure of Subvolums i, (Pvy)
Average Subvolume Vapor Pressure as functions of Average Dew Temperatures
(Dy) are mcst ancurately found from ASME Eteam Tables. A similar
correlation that is extremely accurate is given below, #
For 22 & Dy & 80°F
Pvy = 0,2108638 x 10°1 4 0.1140313 x 107¢ D
+ 0.1680644 x 1074 x D: + 0.3826294 x 107° n:

+ 0,5787831 x 1077 n: + 0.2056074 x 10°10 Df

For 80 ¢ D‘ £ 118°r
Pvy = 0,18782 - 0,7740034 x 107 p,
+ 0,224000 x 1077 x oi - 0.15696%2 x 10~ ni

+ 0.1065012 x 1077 o:

For 115 ¢ Dy g 186°F
Pvj = 0.9897124 - 0,3502587 x 1071 D,
+ 0.5537028 x 1077 x D: - 0.3570467 x 10°° Di

+ 0.1496218 x 1077 n:

For 155 ¢ Dy g 215°F
Pv; = 0.3338872 x 10’ - 0.9456801 x 107} D,
+ 0.1121381 x 10°° of - 0.598361 x 107° n:
+ 0.1882153 x 1077 p*

i
*NOTE: Numbers from ASME Standard Steam Tables, Fifth Edition,
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APFPERDIX C
(Sheet 5 of 15)

CALCULATION OF CONTAINMENT DRY AIR MASS
J. Total Containment Dry Ai. Mass, (M)
Type 1t

“-Pﬂvs

R T
where
R = Perfect gas constant of air, 53.35 1lb, - ft/1b, - °R

vc « Total containment free volume,

ZCADTS /388



Page 66

AFFENDIX €
(Bheet 6 of 15)

BN-TOP-1 METHOD TEST CALCULATIONS
A, Measured Leak Rate (Total time calculations)

From BN-TOP-1 Revision 1, Section 6.0 the following equation is given for
the measured leak rate using the total time procedure!

My = 2400 To Pien
t‘ , [UR—
Tith Po
WHERE !
My = Measured leak rate in weight % jer day for the itl dats point
ty #= Time since the beginning of the test period to the ith data
point in hours
Tye Tiey = mean volume weighted containment temperature at the beginning
of the test and at the ith data point (R)
Py, P, = mean total absolute pressure, PSIA of the containment
atmosphere at the beginning and end of test
interval (t;) respectively.
Porr Pyp @ mean total water vapor pressure, PSIA, of the containment
atmosphere at the beginning and end of test interval (t;)
respectively

PO = Pl o 'Vl

Pien = P2 - Py2
E. Cwmlculated Leak Rate

The methord of Least Squares is a statist.cal procedure for finding che
“best fit" straight line, commonly called the regression line, for A set of
measured data such that the sum cf the squares of the deviations of each
measured data point from the straight iine is minimized,

To determine the calculated leak rate (L;) at time t,, the regiswsion line
is determined using the measured leak rate da“a from the start of the test
to time t;. The calculated leak rate is the point on this lire at time t,,

Li = Ai + Bi(‘i) “]

ZCADTS /368
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AFPPEHDIX C
(Sheet 7 of 15)

BN-TOF-1 METHOD TERT CALCULATIONS

Using differential calculus, the numerical values of A; end By that will
minimize the swn of the squares of the deviations can be shown to be:

Ay = (ML) (Zei) - ALsd) (RLiKi). (8]
y n(Lti?) - (Ltd) J

By = _nltiMi :_,..1;:.1)_1;&1),._ (6)
: a(fti?) - (Lth)

WHERE :
n = number of data sets to time ti

Equations [5) and (6, are referred to as the Least Gquare equations and
are used by the computer projram to compute the calculated leak rate for
the Total Time and Point to Poin% calculations.

Confidence Limits

Even though the regression line is statistically deteimined to minimize
the sum of the squares of the error, the values of the calculated leak
rate cannot be considered to be exactly correct, If the containment
integrated leak rate test were run a number of times, under the same
conditions, the calculated leak rates would be close in value hut not
exactly the same each time,

However, based on statistics we can establish confidence limits associated
with the regression line such that the limits of the calculated leak rate
computed would successfully enclose the true value of the desired
parameter & large fraction of the time. This fraction is called the
confidence coelfficient and the interval within the confidence limits is
the confidence interval.

Confidence limits for the integrated leak test computer projgram are
determined based on a confidence coefficient of 95%, This means that the
probability that the value of the calculated leak rate will fall within
the upper and lower confidence limits, or confidence interval, is 95%,
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APPENDIX C
(Bheet 8 of 15)

EN-TOP-1 METHOD TEST CALCJLATIONS

To determine the value of the confidence limits the following statistical
information is required: the variance, standard deviation, and the
Student's T-distribution,

The variance, as the name implies, is & measure of the variability of
individually measured data points from the mean, or in *his case, from the
regression line. The variance of the measured leak rate (Mi) from the
caiculited leak rate (Li) is given by:

s - §80 (7]

Where s is the variance and & is the standard deviation based on (n-2)
degrees of freedom. §8Q is the sum of the squares of the deviations from
the regresesion line and is mathematically expressed below!

850 « [ (Mi - Ni)? (8)
Where: N, = deviation from regression line

The standard deviation has more practical significance since computing the
standard deviation returns the measure of variability to the original
units of measurement. Additionally, it can be shown thac given s normal
distribution of measurements, approximntely 05% of the measurements will
fall within two standard deviations of the mean,

| The number of standard dev ations either side of the regression lin Fich
establish a upper confidence interval are nore accurately determined .. 3
a gtatistical table called a "Table of Percentage Pointe of the
T-distribution” and provide incressed confidence in outcomes for small and
large sample sizes.

Since we »re interested in reporting a single value of calculated leak
rate based on measuremente taken over a specific time period, an
additional factor is applied to the formula for computing the variance and
hence, the standard deviation.
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APFPENRIX C
(Sheet 9 of 15)

EN-TOP-1 METHOD TEST CALCULATIONS

The Table of T-distributions has been formulized for use by the computer
program as _llows!

T = 1.95996 + |2.37226] + 12,8225 (9)

(n-2) (n-Z)z,

WHERE: the value of T is based on 95% confidence limits and (i.-2) degrees
of freedon.

The application of the additional factor to the variance formula yields:

2 2

0 = 8 14 .4 1;a~;.;12 [10)

n L (el - 1)?
WHERE !
tp = time from the start of the test of the last data set for which the
standard deviaticn of the measured leak rates (Mi) from the
regregsion line is being computed.
ti = time from the start of the test of the ith data set
n = number of date sets to time tp
n
L= ;  and (11}
i=1

t i 1:’.’1

Taking the square root of equation [10] yields che standard deviation:

| c=8 | 1+ 1 = m_;j)z i % |
n I(tl-e)?
The upper contidence limit can now be determined, the confidence limit

being egqual to T standard deviations above and bhelow the regiession line,
t Combining equations [10] and [11] yields:
|
|
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APPENDIX C
(Sheet 10 of 15)

BN-TUP-1 METROD TEST CALCULATIONS

Confidence limits = L & To {12}
or
UCL = Li « To [13)

WHERE: UCL is the upper confidence limit respectfully.

WHERE: Li = Calculated Leak Rate at Time ti
T = T-Distribution value based on n., the number of data sets
received up until time ti.
0 = Standa A deviation of Messure Leak Rete (Mi) values about
the regression line basea on data from the start of the test
until time ti,
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APPENRIX C
(Bheet 11 of 10)

Dat: Rejection Criteria

1f & sensor, in the opinion of the Tech Staff Engineer, is out of
range, it will be ignored (i.e., set=0) and the number of operable
RTD's/Thermisters or Dewcells in the subvolume will be reduced by
one. The sensor should be considersd out of range if it is evident
that the sensor has nalfunctioned, All rejected aata should be
maintained if possible and the reason for rejection dscumented on
Attachment 2 data sheet and in the Events log, (Attachment C),

Should the number of RTD's/Thermisters or the nwoer of Dew ¢l in
a subvolume be-ome equal to zero (accept for Bubvolume, 2 and 71
Zero duweeils already) then with approval of the Technical Staff
Supervisor, substitute the average temperature of the appropriate
subvolumn which is chosen based upon the temperature survey and/or
temperature diwtribution prior to instrument failure. Document on
Attachment Z data sheet and in Evoents Log, (Attachment (),

NOTE

1f all RTD's/Thermisters in subvolume ¥ are losv, then stop the test
and repair the RTD's/Thermisters or if the AIR in Subvolume § can be
fhown to be near saturation, use Subvolume 9 average Dewcell
temperature,

1f all Dewcells in Subvolume 9 are lost, and the Air in Subvolume ¢
can be shown to be near saturat.on, vse Subvoluie ¥ average
RTD/Thermister temperature, Also, .f the average RTD/Thermister
temperature over the last 6 data sets is within 0.5°F of a specific
RTD/Thermister, the specific RTD/Thermist:r may be chosen as the
Dewcell,

2. 1f one pressure transmitter is out of the range of 14 « F (psaa) ¢ 60 |
the pr.ossure transmitter will be ignored (set=0),

NOTE

All Datno should be reculculated with bad element(s) deleted,

3. Raw temperature, pressure, and dew point data should not be rejected ‘
statistically, but may be rejected and not used in the final
calculations provided there is a good phys'cal reason for the
rejection. Data rejected, including the cause or probable cause for |
the .ad data. are to be documented, If the validity of certain data
is suspect, but no physical reason is found, then 2 statistical
rejection technigue may be applied, (8ee ANSI/ANS 56,8-1987, for
Data Rejection Criterion). A data point may he rejected if it is
expacted to occur statistically le s than 5% of the time, The
statistical rejection of more than 5% of a set of data should not be
nllowed,
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APPENDIX C
(Sheet 12 of 15)

CALCULATION OF INSTRUMENT SELECTION GUIDE, (13G)

186 « 2400 | 2 (eyp)? 4 2 (om0 2 tegm? | ¥
t Ny N, Ng
is the test time, in hours
ie test pressure, psia
is the volune weighed average containment temperature,
ig the number of pressure transmitters
is the number of RTDs/Thermisters
is the number of dew cells
is the combined pressure transmitters' err.r, (peia)
is the combined RTDs'/thermisters error, (°R)
is the coembined dew cells' error, (°R)

K 1%
'PI| 2 2'
_(5p’ + (IPP + !Sp) =

where! Bp is the sensitivity of a pressure transmitter
RPP is the repeatability of a pressure transmitter
llp is the resolution of pressure transmitter

» 1 h

"'I 2 2
AB® 4 (RP, « RS ).

where: § is the sensitivity of an RYD/thermister
RP, is the repeatability of an RTD/thermister

lsp is he resolution of an RTD/thermister

- - &
R Y | 2 2

where: 8§, is the sensitivity of a dew cell
RPq is the repeatapility of a dew cell
P84 is the resolution of a dew cell

ar, ~.chenge in vaper pressure .

AT4 | 14 * change in saturation temperature

The above ratio is from ASME gteam tables and evaluated at the
containment 's saturation temperature at that time,
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(Sheet 13 of 15)

UPPER AND LOWER BOUNDING 1BG VAINRS

USE BENBOR CONFIGURATION IN CONFI1G. FL

LASALLE Unit 2
TEST MINIMUM MAX I MUM
DURATION 168G VALUE 186G VALUE
(HOURS ) (S/DAY) (%/DAY)
1 0.0626 0.05670
2 0.0312 0.03135%
3 0.0208 0.0223
4 0.01%6 0.0168
5 0.0125 0.0134
6 0.0104 0.0112
1 0.0089 0.0096
8 0.0078 0.0084
9 0.0069 0.0074
an 0.0062 00,0067
11 0.0057 0.0061
12 0.0052 C.0056
13 0.0048 0.0052
14 0.0045 0.0048
15 0.0042 0.0045
16 0.0039 0.0042
17 0.0037 0.0039
18 0.003% 0.0037
19 0.0033 0.0035
20 0.0031 0,0034
21 0.0030 0.0032
22 0.0028 0.0030
23 0.0027 0.0029
24 0.0026 0.0028

NO PRESSURE CHANNELS ARE LOCKED OUT

DAS CHANNEL #39 18 LOCKED OUT FROM DSN 1
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APFENDIX C
(Fheet 14 of 15)

UPPER AND LOWER BOUNDING 188G VALUES

USE SENSOR CONFIGUKATION IN CONFIG. FL

LASALLE Unit 2
TEST MINIMUM MAX IMUM
DURATION 186G VALUE 18G VALUE
(HOURS ) {(%/DAY) (% /DAY )
1 0.0626 0.0678
2 0.0313 0.033%
3 0.0209 0.0226
4 0.0157 0.0170
5 0.0125 0.0136
6 0.0104 0.0113
7 0.0089 0.0007
L] 2.0078 0.0088
9 0.0070 0.00756
10 0.0063 0,0068
11 0.0057 0.0062
. 0.0052 0.0057
13 0.0048 0.0052
14 0.0045 0.0048
15 0.0042 0.004%
16 0,0039 0.0042
17 0.0037 0.0040
18 0.001%5 0.0038
19 0.,0033 0.,0036
20 0.0031 0.0034
21 0,0030 0.0032
22 0.0028 0.0031
23 0.0027 0.0029
24 n,0026 0.0028

NO PRESSURE CHANNELS ARE LOCKED OUT

DAS CHANNEL #39 18 LOCKED OUT FPOM DSN 1
DAE CHANNEL #49 18 LOCKED OUT FROM DSN 1
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AFEENDIX C
(Sheet 15 of 15)

DEFINITIONS
A, Maximum Allowable Leak Rate (L,) at pressure Pa (19.6 psig)
L 0.635% of containment volune per day
0.00635 x 194,638 £t /24 hr
2506 ft /24 hr
104.4 £t 2/he

104.4 (39,6 ¢ 14.7) = 385.7 BCFH
14.7

B.  Maximum Allowable Operational Leak Rate (L,) at pressure P, (39.6
psig)
Le = 0,75 L,
0.7% (.636%/day)
0.476%/day
289.3 SCFH

€, Maximum Allowable Total Type "B" and “C" tests (L)

0.60 L,

.60 (.635%/day)
0.381%/Any

231.4 SCFH

D, Induced Leak Rate Acceptance Criteria

Ly = superimposed flowmeter leak rate (%/day)

L, = Induced Statistically Averaged/Calculated leak rate during
verification test (%“/day)

Lj = Statistically Averaged/Calculated leak rate prior to
verification test (%/day)

L = (L + L) | 5 0025 L,
£ 0.25L, (.635%/day)
§ 0.159%/day

E. Rotometer: Induced Flowmeter Flowrate (L, (scfh))
pressure-temperature correction

: %
fres ]
{(Pe)(Tm)

L

-]

Measured Flcwe (SCFH)

Rotometer Outlet Pressure (PSIA)

Calibrated Pressure (PSIA)

Rotometer Outlet Temperature (*R){°F + 450,69)
Calibrated Temperature (°R)|[°F + 459.69)

- Y
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APPENDIX D
{Sheet 1 of §)

BN-TOP-1, REV. 1 ERRATA

The Commission has approved short duration testing for the IPCLRT provided
the Station uses the genersl test method outlined in the BN.-TOP-1, Rev. 1
topical report, The primary difference between that mei*od and the ones
previously used is in the statistical analysis of the measured leak rate
data.

Without making any judgements concerning the validity of this test method,
certain errors in the editing of the mathenatical expressions were
discovered. The intent here is not to change the test meéthod, but rather
to clarify the method in a mathematically precise manner that allows lts
impiementation., The errors are listed below,

EQUATION 3A. SECTION 6.2

Reads: L‘ = A+ B ty
Should Read: Ly = Ag « By

Rensont The calculated leak rate (L;) at time t; is computed
using the regression line constants A;, B, (computed
using equaticens 6 and 7)., The aunmation signs in

1
equation 6 are defined as [ = I, where n is the number
is21
of data sets up until time t;. The regression line
constants change each time a new data set is
received. The calculated leak rate is not a linear
function of time,

PARAGRAPH FOLLOWING EQ. 3A, SECTION 6.2

Reads The deviation of the measured leak rate (M) from the
calculated leak rate (L) is shown graphically on
Figure A.1 in Appendix A and is expressed as:

Deviation = My - Ly

Should Read: The deviation of the measured leak rate (M;) from the
reqression line (N;) is shown graphica'ly on Figure
A.1 in Appendix A and is expressed as:
Deviation = M; - Ny

where Ni = Ap + BP * til
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4 APPENDIX D
] (Bheet 2 of 3)

Ap, lp = Regression line constants computed from all
data sete available from the start of the
test to the last data set at time tp.

ty « time from the start of the test to the ith
data set,

Reason! The calculated leak rate as & function of time during

the test is based on a regression line. The
regression line constants, A; and B; are changing as
each additional data set is received., Eguation 3A is
uged later in the test to compute the upi.r confidence
limit as a functiou of time, For the purpose of this
calculation, it is the deviation from the last
computed regression line at time tp that is important,

EQUATION 4. SECTION 6.2
Reads | 850 = L (M, - L)?

Should Read: 680 « I (M; - Nj)?

Reasont Same As Above
EQUATION 5. SECTION 6.2
Reads $80 = L [My - (A + Bty))?

Should Read: 850 = L [M; - (A, + By * t{))?
Reason: Same As Above
EQUATION ABOVE ECUATION 6., SECTION 6.2
Reads : B x fty - )My = M)
D(ty - t)8

Should Read: al = t[ix‘_: E)L!‘“;_il]
- 3
(t‘ - t)
Reagon: Reyression line constant B, changes over time (as a
function of t_ ) as each additional data set is

received. Ba¥ of "t" left out of denominator.
Summation sirns omitted.
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APEENDIR D
(Sheet 3 of 5)
EQUATION 6, SECTION 6.2
Reads 8 =pltyM - (L ti) (M)
n feg? - (T ep?
Should Read: B; = n L t; My - (L t;) (L M)
a Ing? < (D ep?

Reason:t Same ps above.
EQUATION 7. SECTIOR 6.2
Reads! A = M-B¢t

Should Read: Al e M - 81

Reasont Same as above.
EQUATION 10, SECTION 6.2
Reads: A = M‘Lﬂ_hfz)...,_u- ! A.L.G_Li_ﬂll

nl tiz * (t ti)z
Should Read: Ay = (DM (D &%) = (F ) (L 6y M)
nl tiz - (L ti)z

Reason! Same as above.
EQUATION 13, SECTION 6.3
Rends! 0 s [1 44, _L;P__._nzj

no (ty - t)?

Should Read: 0° = g {1+ A, .»;13]

n z(tx - ;)2
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