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TABLE 1
(Sheet 1 of 2)
INSTRUMENT SPECIFICATIONS
INSTRUMENT MANUFACTURER SERIAL NO. RANGE ACCURACY REPEATABILITY
Pressure Transmitter Volumetrics 10720-2 4-100psia +0.005%F.8. 0.001%PS1
Pressure Transmitter Volumetrics i0l41-2 4-100psia +0.005%F.8. 0.001%PSI
Thermister 1 Volumetrics 12576-23 50-140°F 20.25°F «0.01°F
Thermister 2 Volumetrics 11778-2 50-140°F +0.25°F +0.01°F
Thermister 3 Volumetrics 12576-27 50-140°F =0.25°F +0.01°F
Thermister 4 Volumetrics 12576-9 50-140°F =0.25°F +0.01°F
Thermister 5 Volumetrics 1257616 50-140°F +0.25°F =0.01°F
Thermister 6 Volumetrics 11778-14 50-140°F +0.25°F +0.01°F
Thermister 7 Volumetyrics 11778-8 50-140°F «0,25°F +0.01°F
Thermister 8 Volumetrics 11778-3 50-140°F 20.25°F +0.01°F
Thermister 9 Yolumetrics 12576-10 50-140°F =0.25°F +0.01°F
Thermister 10 Volumetrics 12576-8 50-140°F +0.25°F +0.01°F
Thermister 11 Volumetrics 12576-6 50-140°F +0.25°F +Q0.01°F
Thermister 12 Volumetrics 11340-4 50-140°F +0.25°F +0.01°F
Thermister 13 Volumetrics 11340-12 50-140°F £0.25°?7 =0.01°F
Thermister 14 Volumetrics 12576-11 50-140°F +0.25°F +0.01°F
Thermister 15 Volumetrics 12576-22 50-140°F +0,.25°F «0.01°F
Thermister 16 Volumetrics 11778-25 50-140°F +0.25°F +0.01°F
Thermister 17 Volumetrics 12576-30 50-140°F +0.25°F +0.01°F
Thermister 138 Volumetrics 12576-25 50-140°F +0.25°F +0.01°F
Thermister 19 Volumetrics 12576-29 50-140°F =0.25°F =0.01°F
Thermister 20 Volumetrics 12576-7 50-140°F +0.25°F +0.01°F
Thermister 21 Volumetrics 11778-16 50-140°F +0.25°F +0.01°F
Thermister 22 Volumetrics 12576-21 50-140°F «0.25°F +C.01°F
Thermister 23 Volumetrics 12576-17 50-140°F +0.25°F +0.01°F
Thermister 24 Volumetrics 12576-15 50-14C°F +0.25°F +0.01°F
Thermister 25 Volumetrics 12576-18 50-140°F +0,25°F «0.01°F
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TABLE 2A
{Sheet 1 of 2)

PCILRT INSTRUMENT PHYSICAL LOCATIONS

INSTRUMERT INSTRUMENT
1 iTE-CTO001 9 708" 19°
2 1TE-CT002 9 724" 95°¢
3 1TE-CT003 9 708" 195°
B 1TE-CT004 9 724° 275°
5 1TE-CTO05 6 746" 0*
6 1TE-CTO006 6 750" 90°
7 1TE-CT007 6 754" 180°
8 1TE-CTOO® 6 758" 270°
9 1TE-CTO0S 5 762" o*
10 1TE-CT010 5 767" 90°
11 1TE-CTO011 5 772" 180°
i2 1TE-CTO12 5 77 270°
13 1TE-CTO13 “ 785" 0°
14 1TE-CTO014 < 791" 920°
15 1TE-CTO15 3 797 90°
16 ITE-CTO016 3 808" 270°
17 1TE-CTO017 3 811" 0°
18 1TE-CTO18 3 B1%' 180"
19 1TE-CTC19 2 804" 115*
20 1TE-CT020 2 804" 295"
21 1TE-CTO21 1 822" 0°
22 ITE-CTO22 1 826" 180°
23 1TE-CTO23 8 743" 0°
24 1TE-CT024 8 743" 180°
25 1TE-CTO025 7 730" ao*
26 1TE-CT026 7 730 270°
27 1TE-CT027 & 791" 270°
28 1TE-CTO28 @ 724" 75°
29 1TE-CTO029 4 785" 180°
30 1TE-CTO030 9 708" & Sl
ZCADTS /468
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TABLE 2A
(Sheet 2 of 2)

PCILRT INSTRUMENT PHYSICAL LOCATIONS

IME-CTO031
IME-CTO32
IME-CTO33
IME-CTO34
IME-CTO035
IME-CT036
IME-CT037
IME-CTO38
IME-CTO39
IME-CTO40

N oW wbd oo E
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INSTRUMENT IRSTRUMENT

ELEVATION _AZIMUTH
708" 195°
752" 0*
773" 180°
701" o°
812" 180°
826" 0°
803" 180°
746" 270"
763° 0°
724" 75°
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PCILRT SUBVOLUME SPECIFICATION

SUBVOLUME . LOCATION = VOLUME ft3 = (wt, factor)

.4 _Drywell Head Area Above 81B'-6" _1745 +01963

.2 _ hnpulus Between Rx Vessel and Shield 7126 . .01806

.3 __ Between Elev, 8]8°'-6" and 796°'-6" = 18,357 104652

.4  Between Elev, 796°-6" and 777'-1" 36,786 209321

2 Between Elev. 777'-11" and 759'-6" = 55,595 +14088
.5 Between Elev. 759'-6" and 734'-0" 95,910 24303

e 1 Sump Area e 3427 200868
.8 CRD Area 4592 01164

et MRREES S 30D POOL 402,100 44830
L. 394,638 1.0000

ZCADTS /468
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SECTION B

TEST METHOD
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SEQUENCE OF EVENTS

.1 Test Preparation Chronglogy

Test Pressurization Chronolocy

DATE TIME




3 Temperature Stabilization Chropology

DATE TIME




01/14/93

01/14/93

01/14/93

0020

0930

1045

C.4 Measured Leak Rate Phase

01/14/93

01/14/93

01714793

C.5 Induced Leakage Rate Phase

01714793

01714793

ZCADTS/468

1051

1251

1701

1731

1831
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A decision has been made to make-up nitrogen
to Unit 2. The Unit 1 ILRT will be
postponed until Unit 2 make-up is completed
and Unit 1 ILRT valve lineup restored.

Nitrogen make-up to Unit 2 containment is
being terminated at this time. Operations
is preparing to restore the Unit 1 ILRT
valve lineup. Unit 1 containment ILRT
pressure is 55.28 psia.

The Unit 1 ILRT valve line-up has been
resztored and verified,

Declare start of ILRT Measured leak rate
phase at Data Set #1 [10:51:00].

ILRT ia progress and test results are
satisfactory at this point. Containment
pressure at 55.28 psia.

ILRT Test Phase completed satisfactory at
data set #38 with a duration of 6.0 hours.
RESULTS: Calculated Leak Rate: 0.1879
wth/day and 95% Upper Confidence Limit of
0.2753 wt%/day. Total 95% Upper Confidence
Limit including non-vented penetrations:
0.3498 wth/day. Test ended with slight
upward trend. Extrapolated calculated leak
rate over a 24 hour period and results were
under 0.476 %/day (0.75 La). Extrapolated
results yielded a calculated leak rate of
0.3366 wt%/day.

Imposed Induced leak rate of 385 SCFH or
0.6342 wt%/day. Started 1 hour
stabilization period at Data Set #$41
[17:31:00].

Started Induced Leak Rate Test at Data Set
#48, [18:41:00].
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01714793

C.6 Depressurization Phase

01/14/83

01/715/93

01/15793

01715793

01/15/93

01/15/93

01/15/93

01715793

01/15/93

01715793

01/15/%93

01/1%5/93
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¥ BN

Induced Leak Rate Test Phase is completed
satisfactorily at Data Set #66, with a
duration of 3.0 hours. RESULTS: Induced
Leakage 0.6342 wt%/day and Induced
Calculated Leak Rate: 0.820 wt%/day.
Isclated Induced Test rig.

Commenced containment depressurization.

Suspended containment depressurization at
17.02 psia (2.65 psig) in preparation for
the Drywell Floor Bypass Test.

Secured all vacuum breakers to closed
position.

Commenced depressurization of Suppression
Chamber .

Suppression Chamber depressurized to
atmosphere,

Drywell is depressurized to 16.07 psia
(1.7 psig).

Started % hour stabilization period for
Drywell Floor Bypass Test, Data Set #146.

Containment pressure is 16.08 psia. Reactor

Building pressure is 14.37 psisa.

Started 1.5 psi Drywell Floor Bypass Test,
Data Set #153.

Completed 1.5 psi Drywell Floor Bypass Test,

Data Set #165. Test satisfactory.
Commenced Drywell depressurization.

Drywell depressurized to atmosphere.

Performed Contaimnment Post Test Inspection.
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SECTION D - TYPE A TEST DATA

D.1 Measured Leak Rate Phase Data

A summary of the computed data using the BN-TOP-1, Rev. 1 test method for
a short duration test can be found in Table 3. Graphic results of the test
are found in Figures 2-8.

D.2 induced Leakage Phase Data

A summary of the computed data for the Induced Leakage Phase of the PCILRT
is found in Table 4. Graphic results of the test are found in Figures 9-15.
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SOFTHARE PRODUCT ID NUMBER: GN01405-0.0
3 TABLE 3
FEPEEEIEETSrenINaRsR s an et SUMMARY TABLE OF CERHRATES#** o000 ssssssatssrssncrans

LASALLE UNIT 3 25:43:1¢ WED, @2 mMAar 19%9:

()

b DATR SET 1 THROUGH 36

STATISTICAL LEAKRATE RESULTE CALCULATED USINE THE BN-TOF~31 METHOD

TOTAL TIME LSF OF BN-TOR
. DRTA DRTE SET TIME TEET DRY RIR LERKRRATES LERKRATES uCL
SET # DAY WM MM S8  TIME, (HR)  MASS, (LEM) , (%/D) , (%/D) , (%/D)
1 014 10:51:00 2.000 . 10451984E+0E
& Q14 11:01:00 2.167 Q. 10451776E+26 . 2863
3 Qie 11:11:00 0.332  Q.10451472E+Q6 @, 3531
P % 816 11:21308 R.500 Q. 104S140SE+RE Q. PEEE @.2918 0. 8994
5 Q14 1i:31:00 0.667 2. 104S14E9E+RE . 1776 2. zo8e 0. S100
€ Q14 11:41:00 2.832  Q.10451Q16E+RE 2. 26ES ®. 2272 0. T34
7 @14 11:51:00 1.000  Q.106451S9SE+@E 2. @893 . 1448 2. 3682
B Q14 12:01:00 1.167 Q. 1R4SOB14E+QE Q. 2303 Q. 1641 2. 3855
S @14 12:11:00 1.333 Q. 10450926E+06  @. 182- @. 1572 2. 32510
P 10 014 12:21:00 1.502 Q. 104506Z0E+QE  @. 2088 2. 1635 2. 3450
13 @14 12:21:00 1.667 2. 104SQ0742E+R6 . 1713 2. 1554 Q. 3203
12 014 12:41:00 1.832 0. 10450116E+Q6 0. 2341 e. 1708 2. 3253
3 Q14 12:51:00 E.000  Q.104SQ2ETE+RE @, 1972 2. 1705 2. 3256
14 Q14 13:01:00 E.167 2. 1045Q144E+QE Q. 195: 2. 1705 2. 2171
15 @14 13:11:00 £.332 Q.10450219E+QE Q. 1738 2. 1652 2. 2034
P 16 @14 13:21:00 2,500  Q.1044987BE+RE Q. 1935 2. 1660 2. 2986
7 @14 13:31:00 E.6E7 Q. 10449892E+06 Q. 180 2. 1638 2. 290s
18 @14 13:41:00 2.833 0. 10449359E+R6  Q.2127 . 1693 @. 2929
1% @14 13:51:00 Z.000  Q.10449495E+Q6 Q. 1905 Q. 1692 0. 289¢
20 P14 14:01:00 3.167 . 104494B1E+06 . 181% . 1677 2. 2836
o @14 14:11:00 3.333 Q. 10449594E+QE6 O, 1647 Q. 1633 2. 2751
P 22 914 14521108 3.500 Q. 10449037E+Re @, 1932 2. 1648 2. 2740
23 Q14 14:31:00 3.667 0. 10449094E+06 Q. 1810 2. 1640 2. 2703
2 @14 14:41:00 3.833 0. 10448BSEE+RE @, 1874 2. 1645 2. 2663
25 Rie 14:51:00 4.000  Q.1044BETBE+RE Q. 1896 2. 1653 2. 2670
26 Q14 15:01:00 4.167 . 1044BEQ1E+RE D, 1864 2. 165¢ @. 2651
27 D14 15:11:00 4.332 0. 1044B391E+RE Q. 1904 Q. 1665 2. 2641
D 28 914 15:21s00 4.500 0. 1044BISEE+RE . 1851 Q. 1666 0. 262z
29 Q14 15:31:00 4. 667  Q.10447B94E+RE Q. 2013 0. 168% 2. 2635
30 @14 15:41:00 4.833  0.10447912E+06 @, 1934 2. 1700 2. 2630
| 21 014 15:51:00 S.000  Q.10447434E+RE6 0. 2090 e. 1729 0. 2652
| S Qil4 1€:01:00 S. 167 Q. 1R44TE4LBE+QE Q. 1927 2. 1736 Q. 2645
, 33 Q14 16311100 $.333  Q.10447347E+Q6 @, 1997 2. 1750 . 2647
y - Q14 16:21:00 S.500 . 1044747BE+R6 0. 1881 2. 1750 . 2621
35 P14 1€:21:00 S.667  ©.1044EZ7BE+DE Q. 2310 2. 1798 2. 2688
| 36 D14 16:41:00 S.832  0.1044E167E+BE . 2290 2. 1840 0. 2732
l 37 Q14 16€:51:00 E.200 Q. 1044E3Q9E+RE @, 217: 2. 1865 0. 2750
38 Q14 17:01:00 €.167 Q. 1044E3B4E+06 @, coes 2. 1879 0.2753

h@w*&%‘#*C000040009'#60&!**0G#OOOQ&QOOOQQOOOQ#0’*’0*004"01000’60&00*0
‘ NO PRESSURE CHANNELS QRE LOCKED OuT



DRSS CHANNEL #
DRSS CHANNEL #

.- =
- 4

S~

SOFTWARE PRODUCT ID NUMBER: GN01405-0.0

1& LOCKED OUT FROM DSN 1
IS LOCKED OUT FRDM DSN 1
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FIGURE § ;
AVE SUBVOLUME RTD TEMPERATURES V= TIME
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FIGURE 8
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UNIT

DRT& SET

18:39: 47

[ Y]

4& THROUGH

SOFTWARE PRODUCT ID NUMBER: GN01405-0.0
TABLE 4

TABLE OF LEAHKRATESH R aassiddasid s ads toded sveses

WED, @3

&t

mMak 1382

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

| LASALLE
)
b
DRT& DARTR SET TImME
SET # DRy HH MM &5
S4B Vis 1B:41:00
49 214 18:S1:00
) = P14 19:01:00
| b= | Q14 19:1i:00
P ¥, Qis 19:Z21:00
| = s @14 1S9:3i:20
- @14 19:41:00
L. 55 Q14 1%:51:00
P =19 Bis ZQ:@i:20
- 57 Q14 Z@:11:00
| S8 Q14 ZR:z1:00
59 Ple 20:31:0@
(g Vils Z@:&1:00
| &1 Qi4 Z0:S1:00
’ £z 214 Z1:d1:00
63 214 Slz:ilza0
4 his Ziz:21:00
&S @le gl:3izdd
et Bla Zival:ow
J

R B L R i'i*iQ'D***QGGQ*QQ‘*#**QQQ’Q LR R S

TEST

TIME, (HR;

2. e
2. 167
8. 323
2. Soe
2. 667
@. 823
1. 020
1.1&€7
1.333
1.5
1.667
1.833
z. dow
c. 167
2. 333
2. SR
2. 667
2. 833

2. Do

DRY RIR
MASS, (LEM)

Q. 1Q44Z0S6E+QE
Q. 10441 363E+06
Q. 10440741 E+Q&
Q. 104421 7SE+QE
2. 104 39E98E+02E
2. 124 38BZRE+QE
0. 104 3B8Z39E+06
Q. 14 ZT7EZRE+RE
2. 1437329 7E+RE
Q. 1R43EZI1E+RE
2. 124 3ER1E6E+0E
Q. 104 ZS1E4E+DE
Q. 1043466 7E+RE
2. IQ434247E+06
Q. 1043231 9E+0¢E
@, 104 32394E +RE
Q. 1R4I25IJE+0E
Q. 1B4Z1642E+E
Q. 104 Z129SE+DE

NO PRESSURE CHANNELS ARE LOCKED OUT

- DAS CTHANNEL
) DRE CHANNEL

# 11 IS LOCKED DUT FROM DSN 1
# 3% IS LOCKED OUT FROM DSN 1

TOTAL TImME
LEAKRATES

s (%7D)

0. S48
2. 9072
@. BE48
@.81a9
2. 892S
8.8773
2. 8345
2. B3z
@.8772
2. 8332
0. BE4Q
0. B4SE
2. 8284
2.8311
@. 833z
Q. 82R3
2. Basp
¢. 8398

LSF OF

LEAKRATES

s (%7D)

Q. BESK
2. 816
Q. Bas
2.8517
2. 636e
0.8150
2. 823z
2. 8241
2. 8306
2.831c
Q. Bzes
2. 8231
. B214
@.817:2
Q.8192
2. 8zae

EnN-TOF

UCL

s (/D)

@, 8723
Q. 836¢
1.Q16@

Q. 9958

2. 354E
2.9178
2. 9401
2. 9247
2. 93¢
@, Sc4z
2.9131
@, 9052
2. 899¢
®.8917
2. 8325
2. 8%14
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Calculations for the test were based on LaSalle County Procedure
LTS-300-4. A reproduction of this computational procedure is found in
Appendix C. The instrument error analyses are also found in Appendix C. In
preparing for the LaSalle Station short duration test using BN-TOP-1, Rev. 1 a
pumber of editorial error and ambiguous statements in the topical report were
identified. These errors are presented in Appendix D and are editorial in
nature only. The Station has made no attempt to improve or deviate from the
methodology outlined in the topical report.
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SECTION F - TYPE A TEST RESULTS AND INTERPEETATION

F.1 Measured Leak Rate Test Results

Based upon data collected during the Short Duration Test, the following
results were determined:

Acceptance

Actual Leak Rate Criterion

{wth/day) {wth/day)
Total time measured leak rate 0.208% 0.476
Calculated leak rate 0.1879 0.476
Upper 95% confidence limit leak rate 0.2753 0.476

F.2 lnduced Phase Test Results

A leak of 385.0 SCFH (0.6342 wt%/day) was induced on the Primary
Containment for this phase of the test. The following results were

determined:
Actual Leak Rate
{wth/day) =
Superimposed Flowmeter Leakrate (L,) 0.6342
Calculated Leakrate prior to
verification test (L;) 0.1879
Induced Calculated Leakrate during
verification test (L.) 0.820

Acceptance Criterion: lLC - Ly « Lo)l s 0.159 wth/day

Lo - (15 + L)| = 0.0021 wen/day
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F.3 Leak Rate Compensation for Non Vented Pepetrations

The Integrated Primary Containment Leak Rate Test was performed with the
following penetrations not drained and vented as reguired by 10CFRS0,
Appendix J. The minimum pathway As Left Leak Rate of each of these
penetrations, as determined by Type C testing is listed:

Penetration Fuaction SCFH
M-16 RBCCW Supply 0.065
M-17 RBCCW Return 0.0
M-25 PCCW “A"™ Supply 0.23
M-26 PCCW "B" Supply 0.345
M-27 PCCW "A"™ Return 0.56
M-28 PCCW “B"™ Return 0.74
M-30 RWCU Suction 0.0
M-36 Recirc Loop Sample 0.0
M-96 Drywell Eguipment Drain Sump 6.72
M-08 Drywell Floor Drain Sump 2.045
M-97 Drywell Equipment Sump Cooling 0.5
M-22 Inboard MSIV Drain 0.0
M-7 RHR Shutdewn Cooling Suction 0.0
M-15 RCIC Steam Supply 0.51
ECCS/RCIC Worst Division 10.4
M-HG Unit 2 Hydrogen Recombiner 7.19
M-34 Standby Liguid Control 0.0
M-5 “A" Feedwater Line 15.36

TOTAL 45.25
This yields the following Non-Vented Penetration Penalty:
Total (SCFH) x 1.6473 x 1077
Non-vented Penetration Penalty : 0.0745 wt%/day
F.4 Change in Drywell Susp Level
Changes in drywell sump levels were not used in calculating the final

leakage rate. The sump level during the test did not change as verified
by pre and post ILRT sump level measurement.
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F.5 Evaluation of Instrument Failures

There were no instruments or sensor rejected during the PCILRT Leakage and
Verification Tests. Chanmnel 11, a2 temperature sensor located in the
Suppression Chamber Subvolume 9, was locked cut of the Data Acquisition
System prior to containment pressurization, due to sporadic response.
Channel 39, a temperature sensor, also located in the Suppression Chamber
Subvelume 9, was locked out during the stabilization phase due to erratic
instrument response, as compared to other semscors in that Subvelume. No
further instrument problems occurred during the PCILRT or verification
test. These changes did not affect ISG calculations prior and post 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 Talculated
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 0.2753 wt%/day
A Penalty for Non-Vented Penetrations 0.0745 wt%/day
Calculated Adjusted Leakage 0.0291 wtSh/day
TOTAL 0.3789 wtd/day

The total "As Found" Containment leakage rate was below the Maximum
allowable leakage rate of 0.75 La (0.476 wt%/day). Thus, the “AS-FOUND"
Containment Integrated Leakage is satisfactory.

ZCADTS /468




Page 4%
TABLE 5
(Srset 1 of 5)
CALCULATED ADJUSTED LEAKAGE
MINIMOM PATHWAY

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

PENETRATION TEST VOLUME . {scrm) LEAK RATE (SCFH)
1B21-FO16/F019 Inboard MSIV Drain 0.0 7 0.0 . 0.0
1VQ029/30/42 Drywell Vent 0.0 7 0.0 * 0.0
1vQ034/35/36/68 Drywell Purge 3.0 7 3.46 H 0.0
1B21-FO10A/FO32A "A" FW to Reactor 10.71/15.36 @ 0.0
1B21-FO10B/F032B “B" FW to Reactor 2.34/7 7.45% 8 3.0
1PCO01D OUTBD Flange Drywell Vacuum Bkr 0.737 0.0 3 0.73
DW Personnel Airleck M-111 DW Personnel Airlock 3.037 4.26 $ 0.0
1RF012/1RFO113 Drywell Floor Drain Sump 0.24/7 0.0 * 0.24
1RE026/1RE029 DW Equipment Drain Sump Cooling 1.0 7 0.0 o 1.0
E-2 Electrical Penmetration 0.0 7 0.38 $ 0.0
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VALVE(S) OR
PENETRATION

1RE024/1RED25
1G33-F0O01/F004
1E51-F0BO/F086
1VPOA3A/113A
1VPOS3B/114B
LHGOO1A/2A
1HGOO1B/ 2B
1HGOOSA/6A

1HGOOSB/6B

ZCADTS/468

TABLE 5
(Sheet 2 of 5)

CALCULATED ADJUSTED LEAKAGE

TEST VOLUME
Drywell Equip Drain Sump
RWCU Suction
RCIC Turbine Exhaust Vacuum Breaker
PCCW A Supply
PCCW B Return
Combustible Gas Control A Suction
Combustible Gas Control B Suction
Combustible Gas Control A Return

Combustible Gas Control B Return

0.245/

O.o /

0.185/

0.46 /

0.74 7/

0.0 7/

0.23 /

1.‘5 /

3.958 7

MINIMUM PATHWAY
AS FOUND/AS LEFT
B ¢ o ¢ ) —

0.0

0.0
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TABLE 5
{Sheet 3 of 5)

CALCULATED ADJUSTED LEAKAGE

MINIMUM PATHWAY

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

PENETRATION TEET VOLUME  (8CFYR) LEAK RATE (SCFH)
1ES51-F063/76/64/08 RCIC Steam Supply 7.5 70.515 B 6.99
1E51-FO13/1E12-F023 RHR/RCIC Head Spray 0.070.65 § 0.0
1WR029/179 RBCCW Supply 0.0/0.65 e 0.0
1WR040/180 RBCCW Return 0.070.0 e 0.0
1E22-F004 HPCS Injection 0.0 /0.0 $ 0.0
1E12-FO0B/F006 RHR SDC Suction 0.47/0.0 e ). 47
1C41-FOO4A/4B/FO07 SBLC Injection 0.070.0 . 0.0
1E51-F028/F069 RCIC Vacuum Pump Disch. 2.3/3.065 * 0.0
1E51-F040/F068 RCIC Turbine Exhaust 0.5/70.0 * 0.5
1VQ047/48 Drywell Inerting Makeup 0.070.0 i 0.0
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TABLE 5
(Sheet 4 of 5)

CALCULATED ADJUSTED LEAKAGE

MINIMOM PATHWAY

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

PENETRATION TEST VOLUME (SCFH) LEAK RATE (SCFH)
1E12-FO16A/FO17A RHR A Drywell Spray 0.9270.0 *  0.92
1E12-FC16B/F017B RHR B Drywell Spray 0.0 70.0 » 0.0
1E12-F042B RHR B LPCI Injection 3.68/3.53 $ 0.15
iE12-F053B RHR B SCD Return 0.0 70.37 s 0.0
1E12-F042C RHR C LPCI Injection 2.5376.5 $ 0.0
1CM022A724A/25A Post Loca Containment Monitoring 0.45/8.3 + 0.0
TOTAL 17.645 SCFH

Total (SCFH) X 1.6473 x 1077

Calculated Adjusted Leakage = 0.02907 wt%/day
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TABLE 5
{Sheet & of §)

CALCULATED ADJUSTED LEAXKAGE

In the case where individual leak rates are assigned to two valves in
series (both before and after the R&A), the penetration
through-leakage would simply be the smaller or best of the two
valves' leak rates.

The Minimum Pathway Leak Rate of a single valve pathway is egual to
the measured leak rate past that single valve.

In the case where a leak rate is obtained by pressurizing between two
isolation valves and the individual valve's leak rate is not
guantified, the AS-FOUND and AS-LEFT penetration through-leakage for
each valve would be one half the measured leak rate if both valves
are repaired.

In the case where a leak rate is obtained by pressurizing between two
isolation valves and only one valve is repaired, the AS-FOUND
penetration leak rate would conservatively be the final measured leak
rate or one half of the measured value prior tc repairs or
adjustments, whichever is smaller. The AS-LEFT penetration through
leak rate, in either case is zero. This assumes the repaired valve
leaks zero.

The Minimum Pathway Lea¥ Rate of a parallel multi-valve pathway is
equal to the sum of the leakages of all the inboard valves or the sum
of the leakages of all the outboard valves whichever is smaller. If
individual valve leakage rates are not known and the system is tested
by pressurizing between all the valves, the Minimum Pathway Leak Rate
is equal to half the measured leakage rate.

The correction (Calculated Adjustment) for each pathway is that
pathway's Minimum Path Leakage Rate before the R&A minus its Minimum
Path Leakage after the R&A but before the Type A Test. Any negative
corrections will he set egual to zero.
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TYPE B AND C TESTS

Presented herein are the results of local leak rate tests conducted on all
penetrations, double-gasketed seals, and isclation valves during the last two
Unit One Refuel Outages, LIR04 (fourth) and L1RO5 (fifth). Total leakage for
double-gasketed seals and total leakage for all other penetrations and
isolation valves following repairs satisfied all Technical Specification
limits. These results are listed in Table 6.
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TABLE 6
(LI1IRDOS Sheet 1

AS-FOUND {SCFH) AS -LEFT (SCFH)
MINIMIIM| MAX MM MINIMIM MAS T MUM
PENETRATION| DESCRIPTION | VALVES(s)/COMPONENT | DATE | TOTAL |PATHWAY| PATHWAY | | TOTALPATHWAY | PATHWAY

A { 1 1 MS1
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TABLE 6
{LIROS Sheet 2 of i6G)

AS FOUND (SCFH) AS -LEFT (SCFH)
{ MINIMUM| MAXIMIM MINITMUM | MAXT MM
PENETRATION | DESCRIPTION | VES (5 ) 7/COMPONENT | | TOTAL | PATHWAY | PATHWAY r | TOTAL|PATHWAY | PATHWAY

i

PAGE TOTAI




TABLE
(LIROS Sheet

AS FOUND (S5CFH) AS LEFT (SCFH)
MINITMUM, MAXIMIM MINTMIM| MAXIMIM
PENETRATION | DESCRIFTION | VALVES (s ) /COMPONENT | | TOTAL | PATHWAY, PATHWAY| DATE | TUTAL|PATHWAY | PATHWAY

M 1 M 1 1

ing Seal
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TABLE 6
(LIROS Sheet 4 of 10)

AS FOUND (SCFH) AS -LEFT (SCFH)
MINTMUM | MAXT MM | MINTMUM | MAXTMUM
PENETRATION | DESCRIPTION | VALVES(s ) /COMPONENT | TOTAL | PATHWAY, PATHWAY| DATE | TOTAL|PATHWAY | PATHWAY

M_1 M JIDW by

)

PAGE TOTAIL




TABLE 6
(L1R0S Sheet 5 of 10)

PENETRATION
M-105

M-106

M-107

© M-108

© M-109
M-110

M-97

. |Co0ling
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. _____AS-FOUND _AS-LEFT (SCFH)
MINTMUM | MAX MM MINTMUM | MAXTMUM
| DESCRIPTION | VALVES(s)/COMPONENT | DATE | TOTAL|PATHWAY| PATHWAY| DATE | TOTAL|PATHWAY| PATHWAY
D Vacuum 1PCO03D Inner Flange 10703792} 0.0 0.0 0.0 10703792} 0.0 0.0 0.0
Breaker Line | Seal ek
B Vacuum 1PCO038 Inner Flange 10/02792| 0.0 0.0 0.0 10/02792| 0.0 0.0 0.0
Breaker Line | Seal
C Vacuum 1PC002C Inner Flange 10702/92) 0.0 0.0 0.0 10702792 0.0 0.0 0.0
Breaker Line | Seal
A Vacuum 1PCO02A Inner Flange 10/03792| 0.0 0.0 0.0 |10/03/92| 0.0 0.0 0.0
Breaker Line | Seal konie b
D Vacuum 1PCO02D Inner Flange 10/03/792] 0.0 0.0 0.0 10703792} 0.0 0.0 0.9
Breaker Line | Seal = = e I e
B Vacuum 1PC0028B Inner Flange 10/03/92| 0.0 0.0 0.0 {10703792] 0.0 0.0 0.0
Breaker Line _Seal i s -
DW Equipment 1RE026/1RED29 10/09/92| 6.88 3.42 6.88 |12/20792) 1.0 0.5 3.0
Drain Sump
Electrical Electrical 10703792} 0.0 0.0 0.0 12/22792) 0.38 0.38 0.38
Penetration | Penetration E-2
Electrical Electrical 10703792 0.0 0.0 0.0 (1003792 ©.0 0.0 0.0
Penetration | Penetration E-3 =
Electrical Electrical 10703792| 0.0 0.0 0.0 16703792} 0.0 0.0 0.0
Penetration | Penetration E-4 3a
Electrical Electrical 10/03/92| 0.0 0.0 0.0 |10/03/92] 0.0 0.0 0.0
Penetration | Pemetration E-5
Electrical Electrical 107037921 0.0 0.3 0.0 10703792} 0.0 0.0 0.0
Penetration | Penetration E-6
Electrical Electrical 10/03/92| 0.0 0.0 0.0 10/03/92] 0.0 0.0 0.0
Penetration | Penetration E-7 ")
Electrical Electrical 10703792 0.0 0.0 0.0 10/03/92| 0.0 0.0 0.0
Penetration | Penetration E-8 .
PAGE TOTAL 3.44 6.88 088 | _1.38




(L1R0OS Sheet 6 of 10)

PENETRATION| DESCRIPTION

E-9 Electrical
Penetration

E-10 Electrical
Penetration

E-11 Electrical
. |Penetration

E-12 Electrical
Penetration

E-13 Electrical
Penetration

E-14 Electrical
— Penetration

E-15 Electrical
Penetration

E-16 Electrical
- |Penetration

E-17 Electrical
. |Pepnetration

E-18 Electrical
Penetration

E-19 Electrical
i |Ronetration

E-20 Electrical
Penetration

E-21 Electrical
i . |Penetration

E-23 Electrical
. |Penetration
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Tage 58

__AS -FOUND - r (sc¥m)
MINTMOM | MAXTMIM MINTMIM | MAX MM
| VALVES(s)/COMPONENT | DATE | TOTAL | PATHWAY| PATHWAY| DATE | TOTAL|PATHWAY| PATHWAY
Electrical 10/03/792| 0.0 0.0 0.0 |10/03/92| 0.0 0.0 0.0
_Penetration E-9
Electrical 10/03/792| 6.0 0.0 0.0 [10/03792| 9.0 0.0 0.0
_Penetration E-10
Electrical 10/03/792| 0.0 0.0 0.0 |10703792] 0.0 0.0 0.0
_Penetration E-11 =
Electrical 10/03792| 0.0 0.0 0.0 [10/03792] 0.0 0.0 0.0
_Penetration E-12
Electrical 10/03792) 0.0 0.0 0.0 10703792 0.0 0.0 0.0
_Penetration E-13 _
Electrical 10/03792| 0.0 0.0 0.6 |10703792| 0.0 0.0 0.0
_Penetration E-14
Electrical 10703792] 0.0 0.0 0.9 |10/03792] 0.0 0.0 0.0
_Penetration E-15 -
Electrical 10/03792) 0.0 0.0 0.0 |10703/92] 0.0 0.0 0.0
_Penetration E-16 b
Electrical 10703792 0.0 2.0 0.0 {10/03792| 0.0 0.0 0.0
_Penetration E-17 s
Electrical 10/03792] ©.0 0.0 0.0 |10/03/92] 0.0 0.0 0.0
_Penetration E-18 =
Electrical 10703792 0.0 0.0 0.0 |10/03792] 0.0 0.0 0.0
_Penetration E-19 -
Electrical 10/03792{ 0.0 0.0 0.0 |10/03/92] 0.0 0.0 0.0
_Penetration E-20 =
Electrical 10/03792] 0.0 0.0 0.0 |10703/792] 0.0 0.0 0.0
_Penetration E-21
Electrical 10/03792] 0.0 0.0 0.0 |10/03/92| 0.0 0.0 0.0
_Penetration E-23 ol
PAGE TOTAL 0.0 0.0 L 1% N G : 1 -




TABLE

(LIRDS Sheet

S5 -FOUND (S5CFH) AS -LEFT (S5CFH)
IMINTMIM | MAXTMUM | MINIMUM | MAX MM
PENETRATION | DESCRIFPTION | VALVES (s) /COMPONENT | | TOTAL|PATHWAY | PATHWAY | DATE TOTAL | PATHWAY | PATHWAY

i
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TABLE 6
(LIROS Sheet 8B of 10)

AS -FOUND (SCFH) | AS-LEFT (SCFH)
MINTMUM| MAXT MM | | MINTMIM | MAX T MM
TOTAL | PATHWAY | PATHWAY

PENETRATION| DESCRIPTION | VALVES(s)/COMPONENT | DATE | TOTAL | PATHWAY | PATHWAY| DATE

.

PAGE TUOTAL




TABLE
{LI1ROS Sheet

AS -FOUND (SCFH) AS -LEFT (SCFH)
MINTMIM MAT 1 MUM MINTMIIM | MAX T MM
| PATHWAY | PATHWAY

PENETRATION | DESCRIPTION | VALVES(s ) /COMPONENT | | TOTAL |PATHWAY| PATHWAY DATE TOTAL

M } ’
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TABLE 6
{(LIRDOS Sheet 10 of 10)

AL -FOUND (SCFRH) AS-LEFT (SCFH)
MINTMIM MAXIMIIM MINTMUM MAX T MM
PENETRATION | DESCRIPTION | VALVES(s ) /COMPONENT | DATE | TOTAL |PATHWAY, PATHWAY | DATE | TOTAL|PATHWAY | PATHWAY

M_11 k Ly

PAGE TUOTAL

TOTAL ALl PAGES




L. ET RESULTS




TABLE 6
{1LIRODA Sheot i

AS FOUND (SCFH) 5 -LEFT (SCFH)
MINIMIM MAX I MM MINTMIM MAX I MM
{ DATE | TOTAL |PATHWAY| PATHWAY | TOTAL|PATHWAY| PATHWAY

PENETRATION | DESCRIPTION | VALVES (s ) /COMPONENT

M ard MS1T ]

PAGE TOTAL




TABLE 6
{(LIROA Sheet 2 of 10)

AS-FOUND (SCFH) AS LEFT (SCFH)
MINIMOM | MAX T MM MINIMUM | MAX MM
TOTAL PATHWAY, PATHWAY

M ¥

PENETRATION | DESCRIPTION | VALVES (s } /COMPONENT | DATE | TOTAL  PATHWAY| PATHWAY DATE

i H

r

PAGE TOTAL




TABLE 6
{L1IROA Sheet 3

5 FOUND (SCFH) AS-LEFT (SCFH)
MINITMUM MAS T MM ;N!NIMUN MAX T MM
| TOUTAL|PATHWAY | PATHWAY

PENETRATION | DESCRIPTION | VALVES(s ) /COMPONENT | DATE | TOTAL PATHWAY | PATHWAY | DATE

M M1 Y Y

PAGE TOTAL




PENETRATION |

M ] 5 A

DESCRIPTION

VALVES (s ) 7COMPONENT

TABLE 6
(LIROA Sheet 4 of 10)

AS-FOUND (SCFH)
MINITMIM| MAXIMIM
TOTAL | PATHWAY | PATHWAY |

PAGE TOTAL

AS-LEFT (5CFH)

MINTMIM

TOTAL | PATHWAY |

MAX T MM
PATHWAY




PENETRATION |

DESCRIPTION

3

T

VALVES (s ) /COMPONENT

o

TABLE 6

{LIR0O4 Sheet 5 of 0)

AS-FORUUND (SCFH)
| MIN I MUM
TOTAL | PATHWAY |

MAX T MM |

DATE PATHWAY | DATE

PAGE TOTAIL

AS-LEFT (SCFH)
MINITMUM, MAXTIMIM
TOTAL | PATHNAY | PATHWAY |




(L1RD4 Sheet 6 of 10)

Page 69

E-14

E-15

E-1¢

E-17

E-19

E-20

E-21

E-23

ZCADTS/468

... _AS-FOUND (SCFH) e - [ (SsCrB®)
MINTMOM| MAXIMUM MINTMUM | MAXT MM
| DESCRIPTION | VALVES(s)/COMPONENT | DATE | TOTAL|PATHWAY| PATHWAY| DATE | TOTAL|PATHWAY| PATHWAY
Electraical Electrical 02/26/91}) 0.0 0.0 0.0 02726791} 0.0 0.0 0.0
Penetration | Penetration E-9 R . - T
Electrical Electrical 02726/791] 0.0 0.0 0.0 02/726/91] 0.0 0.0 0.0
Penetration | Penetration E-10 = —
Electrical Electrical 02/26/791) 0.0 0.0 0.0 02/726/91}| Q.0 2.0 0.0
Fenetration | Pepetratiom E-11
Electrical Electrical 02726791} G.0 0.0 0.0 02/726/91| 0.0 0.0 0.0
Penetration | Pepetration E-12
Electrical Electrical 02726791 0.0 0.0 0.0 02726/791] 0.0 0.0 0.0
Penetration | Penetration E-13
Electrical Electrical 02/26/581| 0.0 0.0 0.0 |02/26/91| 0.0 0.0 0.0
Pepnetration | Pepnetration E-14
Electrical Electrical 02/26/791) 0.0 0.0 0.0 |02/26/91} 0.0 0.0 0.0
Penetration | Pepetratiom E-15 =
Electrical Electrical 02726791} 0.0 0.0 0.0 02726791} 0.0 0.0 0.0
Penetration | Penetration E-16
Electrical Electrical 02/26/91| 0.0 0.0 0.0 J02/726/91t 0.0 0.0 .0
Pepetration ! =37 -~
Electrical Electrical 02726791} 0.0 0.0 0.0 }02726722; 0.0 0.0 0.0
Penetration | Penetration E-18
Electrical Electrical 02726791} 0.0 0.0 0.0 {02/26/91) ©.0 0.0 0.0
Penetration | Pepetration E-12
Electrical Electrical 02/725/91| 0.0 0.0 0.0 |02/25/91| 0.0 0.0 0.0
Penetration | Penetration E-20
Electrical Electrical 02/26791] 0.0 0.0 0.0 |02726/91] 0.0 0.0 0.0
Penetration | Penetratiom E-21
Electrical Electrical 02725/91] 0.0 0.0 0.0 |02725791) 0.0 0.0 0.0
Penetration | Penetratiom E-23 =
PAGE TOTAL S 70 N SR ¢ 1% . 0.0 0.0
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TABLE 6
(L1R0O4 Sheet 7 of 10)
.. AS-FOUND AS -LEFT (SCFH)
MINTMIM | MAX MM MINTMIIM ' MAX MM
m._m_ﬁﬁzmmmmq_.m“_mm_mmq_mmm
E-24 Electrical Electrical 0272%/91] 0.0 0.0 0.0 02725791 0.0 0.0 0.0
_|Penetration | Pepetration E-24 = T s
E-26 Electrical Electrical 02725791 0.0 0.0 0.0 02725791} 0.0 0.0 0.0
——ee— | PEnEetration _Penetration E-26 W Sl RS, (N
M-096 DW Equipment 1REQ24/1REQ25 03712/791132.92 16.46 32.92 |04/04/91} 0.0 0.0 0.0
- oo |Drain Sump = 1.
M-130 RWCU Suction 1G33-F001 02719/91(123.38 03/24/91) 0.0
1G33-F004 02/19/91128.06 | 23.38 | 28,06 (G3/24/91| 0.0 | 0.0 | 0.0
M-101 RCIC Turbine 1ES51-FOBO/1ES1-FO86 02/22/791] 0.0 0.0 0.0 02722791} 0.0 0.0 0.0
Exhaust Vacuum
——..|Breaker . ol
- . |PCCW A Supply | I1VPOS3A/1VPI13A = [02-20/91} 0.0 | 0,0 0.0 |02/20791]1.0.0 | 0.0 | 0.0
...M-26 _ |PCCW B Supply | _ _1VP063B-1VP113B  102/22/91) 1.35 | 0.675| __1.35 |03/17/91} 1.3 | 0.65 | 1.3
— PCOW A Return |  1VPOS3A/1VP114A  102/20/21f 0.0 | 0.0 0.0 |04/14/91} 0.37 | 0.185( _G.37
. M-28  |PCCW B Return | __  1VPQS3B/1VP114B 02722791} 1.7} | 0.855} 1.71 (02/22/91}| 1.71 | _0.855| _1.71
M-47 T.1.P. Index 1INO31L 02721791} 0.0 g.0 0.0 02/721/91] 0.0 0.0 0.0
Purge Air
—|Supply | a -
M-60 DW Pneumatic 1INO17 02721791} 0.37 02721791} 0.37
- .. |Rischarge to DW 1INO18 02/21/91) 0.37 | 0,37 | _0.37 |02/21/91} 0.37 | 0.37 { 0.37
M-53 Combustible Gas 1HGO01A/1HGOO2A 03703791} 3.8 1.9 3.8 04/12/91| 0.38 0.19 0.38
Control A
el Suction .
M-104 Combustible Gas 1HGOOSA/ 1BGO06A 03/03/791] 1.58 0.79 1.58 |04/712/91| 1.12 0.56 1.32
Control A
- . |Return
M-33 Combustible Gas 1HGOO 1B/ 1HGO02B 03702791} 0.56 0.28 0.56 |04/11/91} 0.0 0.0 0.0
Control B
s Suction -
PAGE TOTAL .11 .. 18,35 Y R —_— .
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TABLE 6
(L1IRO4 Sheet B of 10)

............ A5 FOUND {S5CFH) . AS LEFT (SCrB)
MINTMUM| MAXIMIM MINTMOM | MAX T MM
lIIllll!1QlL_”nIIEIIEIIQ!__N__!ZL!Illn)lcnllnlllx__L_-n!aILum_lnllﬁ__ﬁllﬂIlluL_!!:lulxﬂ_gnllﬁ~,“nlnlln“lllllnlﬁ!azll!!
M-106 Combustible Gas 1HGOOS5B/ 1HGO0O6R 03/02/91 0.28 0.14 0.28 |04711/91] 0.65 0.325] 0.865
Control B
{Retuzrn - LS
M-15 Steam to RCIC 1E51-F063/1E51 -F064 02723/91 1.57 0.78% 1.57 |04/19/791] 1.5 0.75 1.5
_1ES51-EQ08/1E51-F0Q76 -
M-138 SA to Drywell 15A042 & 18A046 05703791 0.0 0.0 0.0 |05/03/91] 0.0 0.0 0.0
_Packing i
M--37 MC to Drywell IMCG27 & 1MCO33 05/03/91 0.0 0.0 0.0 |05/03/91] 0.0 0.0 0.0
_Packing
M-.29 RHR/RCIC 1E12-F023/1E51-F013 02/27791 0.0 0.0 0.0 |03722/791| 0.47 0.47 | 0.47
Head Spray . 5 e iy
M-50 CY to Refueling 1FC113 02/17/91 0.0 02717/91] 0.0
—|Bellows | . 1FCil4 __  |02/37/91} _0.092} Q.0 | _0.,092]|02/17/91] 9.092| 0.0 | 0,092
M-65 Reactor Well 1FCORH 02/17/91 0.481 02717791} 0.481
Drain ... AEC115  |02/17/91j_ _ 0.463| 0.463| _ 0.481102/17/91| 0.463| 0.463! 0.481
M-16 RBCCW Supply 1WR020 03/08/791 0.0 04719791} 0.0
L 7 1WR179 02721791 0.0 0.0 0.0 104/22/791| 1.57 | 0.0 | 1.57 _
M-17 RBCCW Return 1WR040 02721791 0.0 02/21/91} 0.0
o 1WR180 02/21/91 0.0 Q0.0 0.0 |02/21/91| 0.0 j 0,0 | 0.0
1-4F DW Humidity 1CMO17A7 1CMO18A 02722791 0.48 0.24 0.48 |02/22/91]| 0.48 0.24 0.48
Monitor A
Suction
1-5F DW Humidity 1CM0178/1CMO 168 02722791 0.0 0.0 0.0 02722/91{ 0.0 0.0 0.0
Monitor B
FRSNRR, | ' -3 5 | <) - S
1-45 DW Humidity 1CMO109A/1CM020A 02/22/91 0.0 0.0 0.0 {02/22/91] 0.0 0.0 0.0
Monitor A
Return
1-45 DW Humidity 1CM019B/1CM020B 02/24/91 .09 0,045 0.09 |03/724/91] 0.09 0.045| 0.09
Monitor B
SRR | | -} q
M-60 DW Pneumatic 1INRO74/11IN075 02/21791 0.69 0.345 0.69 102721/91] 0.69 0.345] 0.69
Dryer Purge
PAGE TOTAL .2.018} 3,683 --2.538]| 6,023
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TABLE 6
(LI1IRO4 Sheet 9 of 10)
o AS-FOUND (SCFH) 0 | AS-LEFT (SCFH)
MINTMIOM | MAXTMIM MINTMUM | MAX T MM
PENETRATION| DESCRIPTION | VALVES(s)/COMPONENT | DATE | TUTAL [PATHWAY| PATHWAY| DATE |TOUTAL |PATHWAY | PATHWAY
..M-11  |HPCS Injection | . 1E22-F004 | 02/21/91| 0.0 0.0 | _ 0.0  |02/21/91]. 0.0 '} 0.0 | Q.0
M-7 RHR Shutdown 1E12-F008 03704791} 0.0 037207391 2.57
oo |Coo0ling Suction| __ 1E12-FQOQ9 _ 03705791} 0,0 | 0.0 | 0.0 103720/91} 0.48 | 0,48 | 2.57
M-34 SBLC Injection 1C41-FOO4A/1C41-FOO4B| 04702791 0.0 04/02/91} 0.0
PR S | [ TR . ACAl-FOO7 ] . 04/02/91f 9.0 1. 0.0 | 0.0 |04/02/91} 0.0 } 0.0 | Q.0
M-B1 RCIC Vacuum 1ES1-FO2R/1ES51-F069 02/722/7911104.0 0.0 104 .0 04/26/791] 1.04 0.52 1.94
PR — Punp Plecharge . o b e =SSR PRSI, RS, o ]
M-76 RCIC Turbine 1E51-F04Q/1E51-FO68 02722791 1.05% 0.525 1.05 02/722791) 1.0% 0.525% 1.0%
... |Exhaust o
M-20 Drywell 1VQ047/1VQ04R 02721791 0.0 0.0 0.0 02721791] 0.0 0.0 0.0
. |inerting Makeup| aaksnie Tl
M-66 Svppression 1VQ050/1VQ051 02/721/31 0.0 0.0 0.0 04/10/91| 0.0 0.0 0.0
Fool Inerting
il _|Makeup - o -t
M-46 A T:2.0. T.1.P. Ball Valve A 02726791 0.0 0.0 0.0 02726/791] 0.0 0.0 0.0
.. |Penetration =
M-45 g TL P T.1.P. Ball Valve B 02726791 0.0 0.0 0.0 02726/91] 0.0 0.0 0.0
s Penetration
M-44 & TP, T.1.P. Ball Valve C 02726791} 0.0 0.0 0.0 02726791} 0.0 0.0 0.0
oo |Penetration
M-4> D T &40 T.I.P. Ball Valve D 02726791 0.0 0.0 0.0 02/726/791] 0.0 0.0 0.0
Penetration
M-42 E T.I.P. T.1.P. Ball Valve E 02726791 0.0 0.0 0.0 02726/791| 0.0 0.0 0.0
e | Penetration i
M-18 A RHR Drywell 1E12-FO16A/1E12-FO17A]| 02/24/91 1.39 0.695% 1.39 03723/91] 3.14 1.57 3.14
MRS, ¢ 7 R
M-19 B RHR Drywell 1E12-FO16B/1E12-FO178B| 03/07/91 0.171 0.086 0,171 (04s11/%1}) 0.37 0.185 0.37
Spray ——— :
PAGE TOTAL 1.306 |106.611 .28 | _8:17
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TABLE ©

(L1R04 Sheet 10 of 10)

. _AS-FOUND (SCFH) AS -LEFT (SCFH)
MINTMIM | MAXIMOM MTNTMUM | MAX T MM
| DESCRIPTION | VALVES(s)/COMPONENT | DATE | TOTAL [PATHWAY, PAJHWAY, DATE | TOTAL PATHWAY | PATHWAY
M-13 A RHR LPCI 1E12-FO42A 02/24/91] 9.0 0.0 0.0 |[02/724791| 0.0 0.0 0.0
I ————— ¢ T LT R F il ) if e
M-14 B RHR LPCI 1E12-F042B 03/07/91] 0.0 0.0 0.0 |03707/91| 0.0 0.0 0.0
£ oo |injection s : .

M-8 A RHR Shutdown 1E12-FOS3A 02/24/91] 0.0 0.0 0.0 |03722/91] 0.46 | 0.46 0.46
RN RERNER - - ST SO AN e i e )| SRy SRS S
M-0 B RHR Shutdown 1E12-FO53R 03/07/91] 0.0 0.0 0.0 |03/07/791) 0.0 0.0 0.0

o |Cooling Return | - :
M-10 LPCS Injection 1E21-F0O0S n2rs23/791] 3.81 3.81 3.81 {03715/91] 1.67 1.67 1.67
M-12 € RHR LPCI 1E12-F042C 03703791} 0.0 0.0 0.C |063703/91] 0.0 0.0 0.0
Injection | . __ il k-
PAGE TOTAL da81 . 3.81 22343 1 _2:13
TOTAL ALL, PAGES 84,8 |Iafinite 31.31 | 52.85
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LIR0OS TYPE B AND C TEST SUMMARY

Paoce 74

The As-Found leak rate for the Primary Containment Isolation
Valves/Components, excluding the Main Steam Isolation Valves was below the
Tech Spec Limit of 231.4 SCFH using the Minimum Path Methodology. The Tech
Spec limit was exceeded using the Maximum Path Methodology due to a large
leakage contribution from the A Feedwater Inboard Check Valve, 1B21-FO010A and

RCIC Vacuum Pump Discharge Check Valve, 1E51-F028,
Failed components were repaired/adjusted to bring the

in infinite leakage.

total B and C leakage well below the Tech Spec Limit.

As-Found
Min Path

({SCFRH)

Type B 5.59
Type C _12,.38%
Total 77.97%

As -Found
Max Path
(SCFH)

5.59
1ofini

Infinite

As-left
Max Path
(SCFH)

6.47
_126.35%

132.825

Both components resulted

Tech Spec Limi -
(SCFR)

MAIN STEAM ISCUATION VALVES (TESTED AT 25 psig)

The As-Found leak rate for the Main Steam Isclation Valves exceeded Tech Spec
limit due to the failure of the Leakage Comtrol System Containment Isolation
Repairs/adjustments of the Main
Steam Line Components resulted in a leakage rate below the Tech Spec Limit.

Valve, 1E32-FOOl1E on the B Main Steam Line.

STEAM LINE . iscrm)
A 19.26
B 353.38
c 7.76
D _.A6.24
TOTAL 396.64
ZCADTS /468
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L1R04 TYPE B AND C TEST SUMMARY

The As-Found leak rate for the Primary Containment Isclation
Valves/Components, excluding the Main Steam Isolation Valves was below the
Tech Spec Limit of 231.4 SCFH using the Minimum Path Methodology. The Tech
Spec limit was exceeded using the Maximum Path Methodology due to a large
leakage contribution from the A Feedwater Inboard Check Valve which resulted
in infinite leakage. Failed components were repaired/adjusted to bring the
total B and C leakage well below the Tech Spec Limit.

As-Found As-Found As - Left Tech Spec Limit
Min Path Max Path Max Path (SCFH)
{SCFH) (SCFH) (SCF#)
Type B 7.289 7.289 2.800 L esees
Type C e dTaBRi. Infinite . 48.44] memee
Total 84.8 Infinite 52.85% 231.4

MAIN STEAM ISOLATIOR VALVES (TESTED AT 25 psig)

The As-Found leak rate for the Main Steam Isolation Valves exceeded the Tech
Spec Limit due to the failure of the Outboard MSIV Drain Valves on the A and B
Main Steam Lines. Repairs/adjustments of the Main Steam Line components
resulted in a2 leakage rate belcow the Tech Spec Limit.

AS FOUND LE.K RATE AS LEFT LEAK RATE TECH SPEC LIMIT

STEAM LINE = (SCFH) WORERE . Rl . ASCFrH)
A 375.1 S T I o P =
B 153.0 AT . T e
C 4.7 kbR 3 er-=
D — P -2.72 mrmns
TOTAL 542.2 46.29 100
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APPENDIX C
(Sheet 1 of 1bL)

CALCULATION OF CONTAINMENT DRY AIR MASS

A. Average Temperature of Subvolume #i (T;)

The average temperature of subvolume #i (T;) eguals the average of all
RTD/Thermister temps in subvolume #§i

= 3
e i LTy

i=1
Where:

N = The number of RTDs/Thermi ters in subvolume #i
B. Average Dew Temperature of Subvolume #i (D;)

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

p. =1 T p,
N

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 can be shown from previous test data that there is a
very close correlation between suppression pool chamber and water
temperature.
C. Total Corrected Pressure for Pressure Tramsmitter §i (P;)

The total corrected pressure #i, (P;) is

P; = C; « My Pry

i i
Where:
C; = Zero shift correction factor for raw pressure Wi
M; = Slope correction factor for raw pressure #i
Pr; = Raw pressure #i, in decimal form

D. Whole Containment Volume Weighted Average Temperature, (7T.)

Calculate T_ using the below eguation or one that yields eguivalent values
to two decimal places.

ZCADTS /7468
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APPENDIX C
(Sheet 2 of 16)

CALCULATION OF CORTAINMERT DEY AIR MASS

T, = e
N
r %
i=1 T
Where:
f: = The volume fraction of the ith subvo]lume

é = The total number of subvolumes in containment
E. Calculation of the Average Vapor Pressure of Subvolume i, (Pv;)

Average Subvolume Vapor Pressure as functions of Average Dew Temperatures
(D;) are most accurately found from ASME Steam Tables. A similar
correlation that is extremely accurate is given below. *

For 32 ¢ Di < BO°F

Pv; = 0.2105538 x 1071 4+ 0.1140313 x 1072 ns

+ 0.1680644 x 1079 x p® + 0.3826294 x 1076 D:
3

+ 0.5787831 x 1077 p* 4 0.2056074 x 10710 pS
b 8 i

For 80 ¢ Di < 115°F

Pv; = 0.18782 - 0.7740034 x 1072 p,

+ 0.204009 x 10 x D% - 0.1569602 x 10-° p3
3 b |

+ 0.1065012 x 1077 p?
1

For 115 ¢ Dj < 155°F

Pv; = 0.9897124 - 0.3502587 x 10~} Dy

+ 0.5537028 x 1077 x p? - 0.3570467 x 1075 p?
3 1

+ 0.1496218 x 107’ p*
1

For 155 ¢ D; 5 215°F

| Pv; = 0.3338872 x 107 - 0.9456801 x 107} D,
l
|

+ 0.1121381 x 1072 p? - 0.598361 x 10~5 p3
1 1

| + 0.1882153 x 197 p*
1

*NOTE: Numbers from 25«F Standaré Steam Tables, Fifth Edition.
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APPENDIX C
(Sheet 3 of 16)

CALCULATION OF CONTAINMENT DRY AIK MASS
F. Wbole Contaimment Average Vapor Pressure, (Pv.)
Calculate Pv_ using the below equation or one that yields eguivalent values

to two decimal places.

N
Ii Pvi
Pv. =T : p T.

i
1

N The total of subvolumes in containment

"

Volume fraction of the i® subvolume

£,

G. Calculation of the Whole Contaimment Average Dew Temperature, (D.)

Whole Containment Average Dew Temperature as functions of Whole Containment
Average Vapor Pressures are most accurately found from ASME Steam Tables.
A simpler correlation that is extremely accurate is given below. *

D, is in units of °F.

For 0.088%9 ¢ Pv_ < 0.50683 psia

c

Note: P_ (0.08B859) = 32°F, P. (0.50683) = 80°F

2
"
\

0.5593968 x 101 0.6348248 x 107 Py,

'

4 p,2 S o
0.320306 = 10% Pv? + 0.1130089 x 10° Py,
c

5 . 4 5 .5
0.2411539 x 10% pv? . 0.2796469 x 10° Py,
i

5 6
0.13489216 x 10 Pvc
For 0.50683 ¢ PvC £ 1.4711 psia

Note: P_ (0.50683) = 80°F, P_ (1.4711) = 115°F

D. = + 0.2334173 x 102 0.2004024 x 103 Pv,

- 0.2785328 x 107 Pv? + 0.2765841 x 103 pyv3
= Cc

- 0.168669 x 103 Pv? 4+ 0.5658985 x 102 py®
C »

- 0.7977715 x 10} py®
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APPENDIX C
(Sheet 4 of 16)

CALCULATION OF CONTAINMENT DRY AIR MASS
For 1.4711 ¢ Pvc < 4.2036 psia
Note: P_ (1.4711) = 115°F, P (4.2036) = 155°F

c

D, = + 0.5221757 x 102 + 0.7391149 x 10% Py,

-

0.3306993 x 102 Fv® + 0.1074842 x 102 Pv3
c L o

0.2169825 x 10! pv? 4 0.2432796 Pv®
c -~

0.1155358 x 10~1 py®

For 4.2036 < Pvc ¢« 15,592 psia

Mote: P_ (4.2036) = 155°F, P, (15.592) = 215°F

D. = 0.8512278 x 10% + 0.274612 z 107 Py,

- 0.3847822 x 10} pv? 4 0.3909064 Pv’
C C

0.2451226 x 10~ pv? 4 0.8484505 x 103 py®
C . -

0.1237098 x 10~ 9 py®
c

i

i

*NOTE: Numbers from ASME Standard Steam Tables, Fifth Edition.

H. Average Total Containment Pressure, (P)

R is the number of pressure transmitters used
I. Average Total Contaimment Dry Air Pressure, (Pg)

szP“PvC
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APPENDIX C

{Sheet 5 of 16)

CALCULATION OF CONTAINMENT DRY AIR MASS
J. Total Contaimment Dry Air Mass, (M)

Type 1:

Where:
R = Perfect gas constant of air, 53.35 1b, - ft/1b, - °R

VC = Total containment free volume.
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APPENDIX C
{Sheet 6 of 16)

BN-TOP-1 METHOD TEST CALCULATIONS

A. Measured Leak Rate (Total time calculations)
From BN-TOP-1 Revision 1, Secticon 6.0 the follewing eguation is given for
the measured leak rate using the total time procedure:
M; = 2400 To Pien
t.i . [ ——
Tien PO

Where:

M, = Measured leak rate in weight % per day for the ith data point

t; = Time since the beginning of the test period to the ith data
point in hours

T,+ Tijsp = mean volume weighted containment temperature at the beginning
of the test and at the ith data point (R)

Py Py = mean total absolute pressure, PSIA of the containment
atmosphere at the beginning and end of test
interval (t;) respectively.

P,1- Py = mean total water vapor pressure, PSIA, of the containment
atmosphere at the beginning and end of test
interval (t;) respectively

Po = Pl e Pvl

Pien = P2 - P2

B. Calculated Leak Rate

The method of Least Sgquares is a statistical procedure for finding the

"best fit" straight line, commonly called the regression line, for a set of

measured data such that the sum of the sguares of the deviations of each

measured data point from the straight line is minimized.

To determine the calculated leak rate (L;) at time t;, the regression line

is determined using the measured leak rate data from the start of the test

to time t;. The calculated leak rate is the point on this lime at time t,.

Li = Ai - Bi(ti) [4]
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APPENDIX C
(Sheet 7 of 16)

HN-TOP-1 METHOD TEST CALCULATIONS

Using differential calculus, the numerical values of A; and B; that will
minimize the sum of the squares of the deviations can be shown to be:

A, = (DMi) (Tei?) - (Dei) (FriMi (5)
n(fti®) - (Lti)
By = mLtiMi, - (Eti) (fmi) (6]
: n(Lti?) - (Lti)
Where:

n = number of data sets to time ti

Equations [5) and [6] are referred to as the Least Square equations and
are used by the computer program to compute the calculated leak rate for
the Total Time and Point to Point calculations.

Confidence Limits

Even though the regression line is statistically determined to minimigze
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 but 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 a large fraction of the time. This fraction is called the
confidence coefficient and the interval within the confidence limits is
the confidence interval.

Confidence limits for the integrated leak test computer program 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
{Sheet 8 of 16)

BN-TOP-1 METHOD TEST CALCULATIONS

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

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

s? = §80 17)

n-2

Where s is the variance and s is the standard deviation based on (n-2)
degrees of freedom. S50 is the sum of the sguares of the deviations from
the regression line and is mathematically expressed below:

§SQ = L (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 that given a normal
distribution of measurements, approximately 95% of the measurements will
fall within two standard deviations of the mean.

The number of standard deviations either side of the regression line which
establish a upper confidence interval are more accurately determined using
a statistical table called a "Table of Percentage Points of the
T-distribution” and provide increased confidence in outcomes for small and
large sample sizes.

Since we are interested in reporting a single value of calculated leak
rate based on measurements 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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APPENDIX C
(Sheet ¢ of 16)
HN-TOP-1 METHOD TEST CALCULATIONS

The Table of T-distributions has been formulated for use by the computer
program as follows:

T = 1.95996 + |2,.37226] + |2.8225 (9]
(n-2) {n-2)%

Where: the value of T is based on 95% confidence limits and (n-2) degrees
of freedom.

The application of the additional factor to the variance formula yields:
2 2 e
o = s Wk (tp - t) [10]
n L (ti - t)2
Where:
tp = time from the start of the test of the last data set for which the
standard deviation of the measured leak rates (Mi) from the

regression line is being computed.

ti = time from the start of the test of the ith data set

n = number of data sets to time tp
n
L=1I ; and [11]
i=1
; = 1 I ta
n

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

=8 1+ 3 » [ty - ;lz %
n L (ti - t)?
The upper confidence limit can now be determined, the confidence limit

being equal to T standard deviations above and below the regression line.
Combining eguations [10] and [11)] yields:
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BN-TOP-1 METHOD TEST CALCULATIONS

Confidence limits = L + To {12)
or
UCL = Li + To {13)

Where: UCL is the upper confidence limit respectfully.

Where: Li
T

o
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Calculated Leak Rate at Time ti

T-Distribution value based on n, the number of data sets
received up until time ti.

Standard deviation of Measure Leak Rate (Mi) values about
the regression line based on data from the start of the test
until time ti.
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Data Rejectiom Criteria

1f a 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 considered out of range if it is evident
that the sensor has malfunctioned. All rejected data should be
maintained if possible and the reason for rejection documented on
Attachment Z data sheet and in the Events log, (Attachment C).

Should the number of RTD's/Thermisters or the number of Dew cells in
a subvolume become equal to zero (accept for Subvolume, 2 and 7:
Zero dewcells already) then with approval of the Technical Staff
Supervisor, substitute the average temperature of the appropriate
subvolume which is chosen based upon the temperature survey and/or
temperature distribution prior to instrument failure. Document on
Attachment Z data sheet and in Events Log, {(Attachment C).

NOTES

[1] If all RTD's/Thermisters in Subvolume 9 are lost, then stop the
test and repair the RTD's/Thermisters, or it the AIR in
Subvolume 9 can be shown to be near saturation, use Subvolume ¢
Average Dewcell Temperature.

[2] 1f all Dewcells in Subvolume & are lost, and the AIR in
Subvolume 9 can be shown to be near saturation, use Subvolume 9
Average RTD/Thermister Temperature. Also, if the Average
RTD/Thermister Temperature over the last 6 data sets is within
0.5° F of a specific RITD/Thermister, the specific RTD/Thermister
may be chosen as the Dewcell.

2.

If one pressure transmitter is out of the range of 14 ¢« P (psia) ¢« 60
the pressure transmitter will be ignored (set=0).
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NOTE

All data should be recalculated with bad element(s) deleted.

5w 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 physical reason for the
rejection. Data rejected, including the cause or probable cause for
the bad data, are to be documented. If the validity of certain data
is suspect, but no physical reason is found, then a statistical
rejection technigue may be applied. (See ANSI/ANS 56.8-1987, for
Data Rejection Criterion). A data point may be rejected if it is
expected to occur statistically less than 5% of the time. The
statistical rejection of more than 5% of a set of data should not be
allowed.
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10CFR50, Appendix J specifies that all Type A tests be conducted in accordance
with the provisions of the American National Standard, N45.4-1972. Section
6.4 of that standard requires that the combined precision of all instruments
used to perform a Type A test be such that the accuracy of the ccllected data
is consistent with the magnitude of the specified leakage rate.

The Instrument Selection Guide (ISG) formulation defined in Appendix G of the
1987 Standard, ANSI/ANS-56.8, is an acceptable means of determining the
ability of the Type A Test Instrumentation System to measure the integrated
leakage rate of a Primary Reactor Containment System. This rather long
formulation is labor intemsive to calculate, either by hand or by computer.

Section 5.4 of Commonwealth Edison NO Directive, NOD-TS.13, specifies that all
Commonwealth Edison plants shall use a standardized instrumentation system for
Type 2 testing. The following is a list of the resolutions, repeatabilities,
and sensitivities which may be expected when the standardized system is used.
Also listed are the recommended minimuwn numbers of each type of sensor:

Pressure Transmitters: Resolution 0.0001 psi
Repeatability 0.001 psi
Sensitivity 0.0001 psi
Minimum Number 1

Temperature Channels: Resclution 0.01 °F
Repeatability 0.02 °F
Sensitivity 0.01 °F
Minimum Number 15

Dew Temperature Channels: Resolution 0.01 °F
Repeatability 0.1 °*F
Sensitivity 0.1 *°F
Minimum Number 5

Ipstrument Parameter Definitions From ANSI/ANS 56.8 - 1987

Repeatability: The capability of the measurement system to reproduce
a given reading from a constant source.

Resolution: The least unit discernible on the display mechanism.

Semsitivity: The capability of a2 measurement system to respond to

change in the measured parameter.
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CALCULATION OF INSTRUMENT SELECTION GUIDE, (ISG)

1SG = 2400 | 2 (eprp)? 5 2 (0,/M% 4 2 (egrm)? | B

t N N, Ng

Where: is the test time, in hours

is test pressure, psia

is the volume weighed average containment temperature, (°R)
is the number of pressure transmitters

is the number of RTDs/Thermisters

is the number of dew cells

is the combined pressure transmitters' error, (psia)

is the combined RTDs'/thermisters error, (°R)

is the combined dew cells' error, (°R)

LI
M Y Y

o

1 %
2 2
_(Sp) + (RPp + RSP) -
Where: S is the semsitivity of a pressure transmitter

RP_ is the repeatability of a pressure transmitter
RS is the resolution of pressure transmitter

%
(8.)% + (P, + RS,)Z_

Where: S _ is the sensitivity of an RTD/thermister
RP_ is the repeatability of an RTD/thermister
RS is the resolution of an RTD/thermister

| 8Tq | T4 |_(85)% + (RP, + RS2

Where: 5, is the sensitivity of a dew cell
RP4 is the repeatability of a dew cell
PE, is the resolution of a dew cell

b, . chenge in vapor pressure
AT, T4 © change in saturation temperature

The above ratio is from ASME steam tables and evaluated at the
containment's saturation temperature at that time. |
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It carn be concluded that if the Standard Type A Test Instrumentation
Specifications and the minimum sensor numbers are met, then the ANS 56.8 I8G
acceptance criteria is always satisfied. This eliminates the need to
demonstrate by calculation., in station procedures that the ISG acceptance
criteria is met.

The Instrumentation Error Analysis and total instrument uncertainty resulted

in = 0.02 wt%/day based on the loss of 50% of each type of sensor for the
LaSalle Statiom ILRT.
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DEFINITIONS

Allowable Leak Rate (L,) at pressure Pa (39.6 psig)

n

"

LI LB

0.635% of containment volume per day

0.00635 x 394,638 ft 3/24 hr

2506 ft >/24 hr

104.4 ft 2/hr

104.4 (39.6 + 14.7) = 385.7 SCFH
14.7

Allowable Operational Leak Rate (L,) at pressure P, (39.6

o N

0.75 L,

0.75 (.635%/day)
0.476%/day

289.3 SCFH

Allowable Total Type “B" and "C" tests (L;)

"

"

0.60 L,

0.60 {(.635%/day)
0.381%/day

231.4 SCFH

Leak Rate Acceptance Criteria

non

superimposed flowmeter leak rate (%/day)

Induced Statistically Averaged/Calculated leak rate during
verification test (%/day)

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

| Lo - (Ly ¢ 1,0 | < 0.251,

< 0.25L, (.635%/day)
£ 0.159%/day

Induced Flowmeter Flowrate [Lo (scfh)]

pressure-temperature correction
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¥
(Pm){Tc)
(Pc)(Tm)

Ly,

Measured Flow (SCFH)

Rotometer Outlet Pressure (PSIA)

Calibrated Pressure (PSIA)

Rotometer Outlet Temperature (°R)([°F 4 459.69]
Calibrated Temperature (°R)[°F + 459.69)
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BN-TOP-1, REV. 1 ERRATA

The Commission has approved short duration testing for the IPCLRT provided
the Station uses the general test method outlined in the BN-TOP-1, Rev. 1
topical report. The primary difference between that method 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 mathematical expressions were
discovered. The intent here is not to change the test method, but rather
to clarify the method in a mathematically precise manner that allows its
implementation. The errors are listed below.

Reads:

3
"
>
+
w
(ad
-

Should Read: Ly = Ay - B; ty

Reason: The calculated leak rate (L;) at time t; is computed
using the regression line constants A;, B; (computed
using equations 6 and 7). The summation signs in

= L, where n is the number
i 1

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.

equation 6 are defined as [

oM

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 = M; - L;

Shouléd Read: The deviation of the measured leak rate (M;) from the
regression line (N;) is shown graphically on Figure
A.1 in Appendix A and is expressed as:

Deviation = Mi - “i

Where: Ni = Ap - BP * ti'
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Ap. Bp = Regression line constants computed from all
data sets available from the start of the
test to the last data set at time tp.

t: = time from the start of the test to the ith

data set.

The calculated leak rate as a 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. Equation 3A is
used later in the test to compute the upper confidence
limit as a function 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: $60 = L (M; - L;)?

Should Read: S0 = I (M; - N,)?

Reason: Same As Above
EQUATION 5, SECTION 6.2

Reads : $SQ = L [M; - (A + Bty))?

Should Read: SSQ = L [M; - (A, + By % t1)]?

Reason: Same As Above

EQUATION ABOVE EQUATION 6, SECTION 6.2

Reads:

Should Read:
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B = Lﬁ’l_:_mi_*_m

2
z(zi - t)

Bi = z[ui_:n_ilmi__lﬂ" M ]

Y- |
(ti - t)
Regression line constant B; changes over time (as a
function of t_) as each additional data set is
received. Bar of "t" left out of denominator.

Summation signs omitted.




EQUATION 6, SECTION 6.2

Reads: B =

"

Should Read: Bi

Reason: Same
EQUATION 7, SECTION 6.2
Reads: A =

Should Read: A. = M

1

Reason: Same

EQUATION 10, SECTION 6,2

Reads: A =

Should Read: “i

i

Reason: Same
EQUATION 13, SECTION 6.3
Reads: 02 -

Should Read: of -
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n_I":i~M~_-<1I*$il_il~ni)

i—-

nttiz -

nMZ_LiQMin;“LZ_Lil.ithi)

nztiz - {

as above.

5)

2
Iti)

ep)?®
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(IMg) (B e;%) - (I v5) (It M)

2
nrti -

2
(L t;)

2
LI_Mil“LI_Si l~:_iz_£il_lx_li_ﬂil

2
n}:ti

as above.

s? {1 '« 1, 1;p

n (tl

2
- (L ty)

-t

- )¢
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where t_ = time from the start of the test of the last

data seg for which the standard deviation of the
measured leak rates (M;) from the regression line (N;)
is being computed:

t; = time from the start of the test of the ith data
set;
n = number of data sets to time tp

i=1
t=2TI¢,
n
; Reason: Appears to be error in editing of the report. Report
does a poor job of defining variables.
EQUATION 14, SECTION 6.3
’ Reads : o=s(1+d4 0, -n0f
n (ti-t)z
Should read: o=8581{14+ i, (Lp_:miJz
n z(ti --t)z
Reason: Same As Above.
EQUATION 15, SECTI(N 6.3
Reads: Confidence Limit =L 4+ T
Should Read: Confidence Limits = L + T x o
Where: L = calculated lead rate at time tp.
| T = T distribution value based on n, the number of data
sets received up until time tp:
|
| 0 = standard deviation of measured leak rate values (Mi)
about the regression line based on data from the
start of the test until time tp.
Reason: Same As Above.
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EQUATION 16, SECTION 6.3

Reads: UCL = L « 7T

Should Read: UCL =L+ T®%o

Reason: Same As Above.
EQUATION 17, SECTION 6.3

Reads : ICL = L - T

Should Read: LCL =L - T * ¢

Reason: Same As Above.
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