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TEST_SYNOPSIS

Prior to containment pressurization on February 3, 1991, site personnel were engaged

in prerequisite activities for the conduct of the ILRT, Local leakage rate testing was

completed and those components wits cxcessive leakage were repaired and retested.

The results of the local leakage rate tests are presented in Appendix G.

The following discussion highlights some of the activities that were essential to the

successful and timely completion of the ILRT. These items are presented in

chronological crder.

A.

Pre-pressurization Activities

These activities included completing local leakage rate tests, ILRT proceoure
review and finalization, ILRT computer program checkout and linkup to the
Fluke Datc Acquisition System, TLRT instrumentation opera*ality checks, and
containmen: subvolume weighting factor and sensor faflure analysis
caleulation.

The ILRT test procedure was reviewed against the requirements of the Plant
Technical Specifications; 10CFRS0, Appendix J; BN-TOP-1, Rev. 1, 1972; and
ANSI/ANS 56.8-1987.

The ILRT instrumentation was calibrated prior to the ILRT as recommended
by ANSI N454.1972, Section 6.2 and 6.3. Final ILRT instrumentation
operability checks and in-situ checks, as specified in ANSI/ANS 56.8-1987,
Section 4.2.3.1, were performed to ensure that all instrumentation was
operating correctly. Calibration records for the ILRT instrumentation system
cumponents are retained at the plant,
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Calculated Composite
Leakage Rate, L 0.7398 % wit./day
Lower Limit 0.6502 % wt./day

(Lo + Lyg - 025 L)

Report Printouts
The report printouts of the ILRT and verification test calculations are
provided for the Total Time and Mass Point Analyses in Appendices
B and C. Stabilization data is also provided in Appendix A.

Test Results - Type B and C Tests

A summary of local leakage rate test results since the ILRT in 1987 are
included in Appendix G,

10
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Integrated Leakage Rate Measurement System
1.

Absolute Pressure

Quantity
Manufacturer

Type

Range
Accuracy

Sensitivity
Repeatability
Resolution

Drybulb Temperature

Quantity
Manufacturer

Type

Range, calibrated
Accuracy
Sensitivity

Dewpoint Temperature

Quantity
Manufacturer

Type
Range, calibrated

Accuracy
Sensitivity

Verification Flow

Quantity
Manufacturer

Type
Range
Accuracy

11
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1

Heise

Series 10, Quartz
Manometer

0-75 psia

+/« 0006% reading +
0.0027% f{. s.

+/+ 0,001 psia

+ /< 0.001 psia

0.001 psia

24

Rosemount

788 100 ohm platinum
resistance temperature
detectors (RTD)
R2-120°F

+/-02°F

+/-001°F

10

Foxboro

Model 2781 Deweell
-32 - 93 ° F dewpoint
+/-18°F
+/-001"F

|

Brooks

Model 1110 Rotameter
1.0 - 10.0 sefm

+ /+ 1% full scale
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Readout Device

Quantity 1
Manufacturer Fluke

Type Model 2285B
Repeatability +/-054°F
Resolution +/-001°F

The Instrumentation Selection Guide (I1SG) value from ANSI/ANS 56.8-1987
based on the above ILRT instrumentation configuration and a 6.5 hour test
is 0.018 % wt./day. ( Refer to Appendix D for caleulations)

The sensor locations and volume fractions as installed for the ILRT are shown
in Appendix H,

Information Retained at Plant

The following information is available for review at the Brunswick Nuclear

Project site:

L

Access control procedures used to control access to the containment
during testing,

A listing of containment penetrations, including the total number,
penetration size, and function.

A listing of normal operating instrumentation used for the leakage rate
test,

A system lineup (at time of test ), showing required valve positions and
status of piping systems.

A log of events from initial survey of containment to restoration of
tes' ed systems,

Documentation of instrumentation calibrations and standards, including
a sensor failure analysis.

12
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V. ANALYSIS AND INTERPRETATION

The upper 95% confidence limit (UCL) Total Time and Mass Point leakage rates
calculated durirg the ILRT were less than the test acceptance criteria of 0.75 L
(0.375 % wt./day). Additions to the calculated leakage rates must be made to
account for penetration paths not exposed to the ILRT pressure and for changes in
the sei free containment volume due to changes in containment water levels. These

additions are discussed below,

A.  Type C Penalties
Penetration paths not exposed to the ILRT pressure and ihe corresponding

minimum pathway leakage rates are as follows:

Containment
System Isolation Valves l.cnkgg Rate (SCFH)

Drywell Drains 1G16-FO03 /F004 0.00
Diywell Drains 1G16-FO19/F020 0.19
Feedwater (RCIC 1B21-F032B,F010B, 0.00
Injection Line B) 1ES1-V88

Feedwater (HPCI 1B21-FO32A,FO10A, 0.00
Injection Line A) 1E41-F006

Reactor Bullding IRCC-V28/VS52 7.70
Cooling Water RXS-§V1222B/C 0.00
CRD Purge 10 1B32- V24/V22 0.00
Reactor Recire 1B32-V32/V30 0.00
Recire Sample 1B32-F019/F020 0.50
RHR Suction 1E11-FO08 /F009 0.00
Reactor Water 1G31-FO01/F004 0.00
Cleanup

The total applicable local leakage rate Type C penalty addition is 8.39 sefh which is

equivalent to 0.0157% wt, per day.

14
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V. REEERENCES

A.  Brunswick Unit 1 Periodic Test Procedure, PT-20.8, Integrated Primary
Containment Leak Rate Test.

B.  Brunswick Unit 1 Technical Specifications,
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D, Code of Federal Regulations, Title 10, Part 50, Appendix J, Primary Reactor
Containment Leakage Testing for Water Cooled Power Reactors,

E.  ANSI N454.1972, Leakage-Rate Testing of Containment Structures for
Nuclear Reactors,

k. Bechtel Topical Report BN-TOP-1, Rev. 1, 1972, Testing Criteria for
Integrated Leakage Rate Testing of Primary Containment Structures for

Nuclear Power Plants,

G.  ANSI/ANS 56.8-1987, Containment System Leakage Testing Requirements,
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APPENDIX A

STABILIZATION PHASE DATA
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APPENDIX B

ILRT TEST DATA AND PLOTS
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APPENDIX (

VERIFICAT:ON TEST DATA AND PLOTS
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APPENDIX D

INSTRUMENT SELECTION GUIDE CALCULATION
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INSTRUMENT SELECTION GUIDE CAICULATION

Page 1 of 2
A.  TEST PARAMETERS

La = 0.5%/day
P = 649 psia
T = §32°R

Typ = 6094° F
t . 6.5 hours

B. INSTRUMENT PARAMETERS
1. Total Absolute Pressure

No. of Sensors = 1

Range: 0 - 75 psia

Sensor sensitivity error (E): + /- 0.001 psia

Measurement system error (e):
Resolution: 0.001 psia
Repeatability: + /- 0.001 psia

e = +/-((0.001)% + (0.001)%)}/2
e = +/- 0001414 psia

ep = +/- ((0.001)% + (0.001414)%)/2 /(1)1
ep = + /- 0.00173 psia

2. Water Vapor Pressure

No. of Sensors = 10

Sensor sensitivity error (E): +/- 0.01° F

Measurement system error (e):
Resolution: 0.01° F
Repeatability: + /- 0.054° F

e = +/- ((0.01)% + (0.054)%)'/2
e = +/-0055°F

At a dewpoint of 694° F, the equivalent water vapor pressure change (as
determined from steam tables) is 0.0118 psia/" F.

E = +/-001°F (0.0118 psia/® F)
E = +/- 000012 psia
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Page 2 of 2

e = +/-0.055° F (0.0118 psia/® F)
e = +/- 0.00065 psia

epy = +/ ((0.00012)° + (0.00065)%)'/7 /(10)!/2
€y = +/- 0.00021 psia

3. Temperature
No. of Sensors = 24
Sensor sensitivity error (E): +/- 0.01° F
Measurement system error (e):

Resolution: 0.01° F
Repeatability: + /- 0.054°F

e = + /- ((0.01)* + (0.054)%)1/2
e = /-005°F = +/- 0.055°R

ep = +/- ((0.01)% + (0.055)%)'2 /(24)'/2
ep = /- 0.01141° R
4, Instrumentation Selection Guide Formula
ISG = +/- 2400/t (2(e,/P)? +2(ey,/P)? +2(er/T)})!/
ISG = +/- (2400/6.5) (2(0.00173/64.9)° + 2(0.00021/64.9)°
+ 2(0.01141/532)%)1/2
ISG = +/- 0,018 %/day

Due to the deletion of RTD 19 during the verification phase, the ISG was
recalculated using the remaining 23 RTDs and the ISG value remains
unchanged at 0.018%/day. In each case, the ISG value is substantially less
than the value of 0.25 L, (0.125 %/day).
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APPENDIX |

SENSOR FAILURE DATA AND PLOTS
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CARC!I INA POWER & LIGHT COMPANY

BRUNSWICK UNITS 1 & 2

SENSOR FAILURE ANALYSIS DOCUMENT

3 of

Page

Failed Original Reuistributed
sensor # WF , WF
TE 19 0701 TE 19 - 0, TE 20 - ,0841
1 21 « ,0841, TE 22 -

1

¥
TE 23 - .084 TE 24 ~ .0842

,0841, TE -
TE 21 - .0841, TE 22 0041
. .0841, TE 24 0842

§ 1 .0841, TE 20 - .0841
TE 21 - 0, TE 22 - ,0841
TE 23 =~ .0841, TE 24 -~ .0842

0841

TE 22 , 0701 TE 19 - .0841, TE 20 -
TE 21 - .0841, TE 22 - 0
TE 23 -~ .0841, TE 24 -~ .0842

070 TE 19 - .0841, TE 20 - .0841
TE 21 -~ .0841, TE 22 = .0841
TE 23 - 0, TE 24 0842

TE 23

ro
ple

TE 2 ; 19 - ,0841, TE « - ,.0841
TE 21 - .0841, TE 22 -~ .0841
- .

0842, TE 24 - O

8N

3
'

DPE 1 . 0527 DPE 1 - 0, DPE 2 ~ .075:
2 L0649

DPE 2 .0489 DPE 1 - .0772, DPE 2 - 0
0630

DPE 3

(T3

, 0386 DPE 2 - .0682,
- ,0776

DPE 4 . 0583 DPE 3 -~ .0678, DPE 4 -~ O
DPE § ~ .1793

DPE

.3811,
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DESCRIPTION OF GENERAL PHYSICS ILRT COMPUTER PROGRAM

. " | " "o ' 4 9 " \ 3 } 4 ! *

I'he follow ing ;m’.:.mph\ describe the various teatures and attributes ot the G

) . ) "1 \ ) Y4 ' s { k 4 ’

Physics ILRT Computer Program and the process used to certily it for ¢
1 . .

.‘."‘;‘u\\xll‘."l

REDUNDANCY

I'he General Physics ILRT team was equipped with two fully operational 1BM

( ’!'\;'.I"?\ZL‘ miCroCcompuiers Quring the ILRT and for on site data reduct

analysis 'he computer software and hardware intertaced directly with the LR
5

]

Measurement System Data Acguisition System (Fluke 2285B)
{

T'wo u"li}‘uit'l‘ WEre "I‘mgﬁr‘.? on site tor 100 redundancy, and each computer
its software is capable of independently pertorming th

) ¥ ¥ . x . 3 mnahle . " T g, §
ILRT Computer Software i1s also \..,.L"& Ol ‘h\',"".f‘x manua IDUL O IF'aw

)
:
data and pertorming all required sensor data conversions i the data r st
X 5 22Tt ’ "2 1 & i \ ) ' \ T | ’
cease 1o function. Each cor Iputer was equipped with Dack-up disc € '

"4 n 1 N ¥
event of a disc crash




GENERAL PHYSICS COR

SECURITY

I'he General Physics ILR

no
!

BASICA is a high level programmi

Lons

with user oriented command tun

In order to increase speed ol

nrogram
| e pram

into an executable command file, Compiling was accon

Compiler. In addition to execution speed, this had the add

more secure as compiied programs

s N

TOgram requires @ password 1o \':.:'@t

)

data editing routine to safeguard the integrity of the raw data

FEATURES

urization Mode
tization Mode

Test Mode




GP-R-2631006 GENERAL PHYSICS CORPOR

se modes also correspond to the

USEr 18 prese nted with a List

USer Call ChOOSC
compuler
L‘Y'r\;‘r‘\!'.‘.
the
s¢ modes

function of each mode 15 as 1olHows

All

i X
Gl \\‘,‘-'H [, and cort

."f\i!\‘\‘l"‘ \‘\_\\_!f‘" All di redul M, automatic G«
ANSI 56.8 and BN-TOP-1 ten

|
MIC dispiays ( 1@ rature, e

al
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Other

GENERAL PHYSICS CORPORATION

reduction and analysis capabilities of the General Physics ILRT computer

program include:

L

Containment total pressure conversicn from counts to psia (if required), and
averaging.

Containment drybulb temperature weighted averaging and conversion to
absolute units,

Containment dewpoint temperature weighted averaging (conversion from
Foxboro dewcell element temperature to dewpoint temperature if required)
and conversion to partial pressure of water vapor (psia).

Data storage of ILRT measurement system inputs for each data point,
Weight (mass) point calculations using the ideal gas law,

Automated Data Acquisition and/or Manual Data Entry.

Sensor performance and deviation information for sensor failure criteria,
graphic display of individual sensor performance for selected operating mode.

Calculation of ISG formula at beginning of test; acceptance criteria based on

number of sensors remaining and actual test duration.

Computer System Error Functions automatically checks for error in incoming
data, printer or disk drive faults.
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l I'he computer program used by General Physics has been l,lt:'\uy“\'\_\ cervhied tor six

tests at the San Onofre Nuciear Ci¢ nerating Station and over a dozen other 1l R

I'he initial certification required verihication of the program through hand
calculations and an independent review by Zechtel Power Corporatior After
certification was completed, a calibration set of raw data was used to verity software
of the program prior to usage. Additionally, onc¢ the computer was linked to t

data acquisition system and a complete data stream was availabie, the input tunction

of each mode of the Program wus verified by comparing the data acquisition systg¢m

output to the computer printout dat’. point summary
General Physics supplied CPxL with certification documents for the ILRT
microcomputer software for ‘n¢ ILRT in accordance with paragraph 4.2 of CLR

P;",]’\-‘-: }'I\)\(\'l.J(“v \1\\.’)\A41‘ and ( }l\\l 'S \\“l}. \ut'ﬂ'fu'd{. " l)-‘\‘..f‘w'\ i




GP-R-263106 GENERAL PHYSICS CORFORATION

APPENDIX G

LOCAL LEAKAGE RATE TEST SUMMARIES




BSEP UNIT 2
LOCAL LEAKAGE RATE TEST BUMMARIES

COMPONENT LEAKAGE

rersonnel




PT-20.3C(cont) Personel Airlock,

PT=20.3-Al
PT=20.3~A2

PT=20.3=A3
PT-20.3-24

PT-20,3-001
PT=20.3-002
PT=20.3-003
PT=20.3-004
PT=-20.3-005
PT=-20.3-008
PT-20.3~007
PT=-20.3-008
PT=20.3-009
PT~20.3-010
PT-20.3~011
PT-20.3-012

B21-F022A,
B21-F022B,

B21-F022C,
B21~F022D,

Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical

Electrical

FO28A

FO28E

F028C
FO28D

Penetration
Penetration
Penetration
Penetration
Penetration
Penetration
Penetration
Penetration
Penetration
Penatration
Penetration

Penetration

Interior Door

X100A
X100B
X1ico0cC
X103A
X100D
X104A
X102¢C
X104B
X102B
X101A
X101C

X108D

Page 2 of 8

DATE

02/17/88
02/22/88
10/23/88
04/03/89
04/06/89
04/08/89
04/14/89
06/23/89
06/29/89
09/26/89
09/27/89
11/17/89
11/18/89
06/07/90
06/09/90

11/13/88
11/13/88
11/15/88
11/17/88
12/09/88
11/13/88
11/13/88
11/15/88
12/09/88
11/12/88
11/12/88
11/12/88
11/12/88
11/12/88
11/12/88
11/12/88
11/22/8¢
11/22/88
11/22/88
11/22/88

11/22/88

E

HOOOOOOODODOO=O0OO0OO

o
<]

o
~

OO0 00000000000
o
L5

o
o

WNP
WNP
WNP
000

0.0
47.507
WNP
0.0

0.0



PT=20.3-013
PT-20.3-014
PT=20.3-015
PT-20,3-016
PT~-20.3-017
PT=-20.3-018
PT-20.3-019
PT=20.3-020
PT-20.3-021
PT=20.3-022
PT=-20.3-023
PT-20.3-024
PT-20.3-028
PT=20.3-026
PT=20.3-027
Py=20.3-028
FT=20.3-029

PT-20.3-030
PT=20.3-031
PT=20.3-032
PT=-20,.3-033
PT=20.3-034
PT-20.3-035
PT=20.3-036
PT=20.3~037

PT-20.3-038

Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical

Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical

Electrical

Penetration
Penetration
Penetration
Penetration
Penetration
Penetration
Panetration
Penetration
Penetration
Penetraticn
Penetration
Penetration
Penetration
Penetration
Fenetration
Penetration

Penetration

Penetration
Penetration
Penetration
Penetration
Penetration
Penetration
Penetration
Penetration

Penetration

X105E
X102¢C
X104C
X105H
X105G
X102E
X104E
X100F
X100E
X100¢C
X100H
X102F
X104F
X103B
X104G
X102H

X105J

X105K
X101F
X101D
X105C
X105B
X232B
X232C
X232A

X232D

Page 3 of 8

DATE

11/22/88
11/16/88
11/16/88
11/16/88
11/16/88
12/03/88
12/03/88
12/03/88
12/03/88
12/02/88
12/02/88
12/02/88
12/02/88
12/01/88
12/01/88
12/01/88

12/01,88
11/30/89

12/01/88
12/01/88
12/01/88
11/12/88
11/12/88
12/10/88
12/11/88
12/10/88

12/11/88

0.0

0.0

0.915
0.917

0.0

0.0
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COMPONENT LEAKAGE
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B di

PT=20.3-174
Pi=20.3-175
PT=20.3-179
PT=20.3-180
PT=20.3~111
P1-20.3~182
PT=20,3-183
PM 86~007

Reviewed By
Reviewed By

RX§-8V=-4.108
RXE~8V~4189
TIP-V1
TIP-~V2
TiP=V3
TIP-Y4

TIP N2 CHECK

Pen X49A
Pen X498

Page 8 of 8

11/20/88
11/20/88
11/20/88
11/20/88
11/20/88
11/20/88
11/20/88

03/03/89
03/04/89

Date _a& /a /&

Date

-
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UNTT ONE “AS FOUND" MNPLR SUNMATION REPOKRT

"AS FOUND" MNPLR TOTAL=

SCFHY

$SEE ENP-16.8 1F TOTAL OR A PENETRATION EXCLEDS 159,78 SCPH

Pencirat tond  Gomponent
X54¥ CAC=5V=1211F
CAC=8V=1Jud
R54L SAC=SV=12111
CAC=5V=5439
X1d F11<F008 . FO00
X13A F1i=F0O15A
El1l=FO17A
XliB E11-FOLER
E11=FO17R
X1GA Eli=FOZ1A
E11=FO16A
XI6R ElLl=FUGZIR
Ell=FO1GR
X7 E11=F022.F023
X210A/X211A  E11=FO24A . FOZT7A FOZRA
R2106/%2118  E11-FO24B,FO27B,FO28K
AlbA E21=FCO5A
Ed1-FO04A
X16B E21-F005R
E21=FOOGR
A E41=FO0.,FOG3
X214/X218 E41=FO75.F079
XU E51~F007 FOOK
x212/%5216 ES1-FO62, FObH
X18 GlH=7000
Glo=F004
X6 Gle=T01s
GlL=FO20
K14 G007 FOO

P

0.
Q.

Leakape

000
oo

0.000

LA00

000

L0

4. 410

0,
0,

17
8,

0.
W

0.
11
0.

1
i

8,
0

i
.
Wl
.

6.
0.

G,
4

B

250
GO0

400
#00

000
020

000
100

(i

b
R

BOO

Lot

. 304

0oa
710
qe0

ST
180

HEy

{3l
200

L

"As Found" Lguipment

Error
WWmumnunmmn-cnn:um.-mmnm

0.

|

0

0.3

ll

0.

0.

0

0

0

3

0

0

VI

1

P

A80

L2846

580

e84

284

B4
e84
.10
OOl
e Bh

cebih

84

REU

i AepoOIL)

y

0.

‘)l

(.

0.

0.

0.

0.

0.

G.
o 450

Wigils

000

000

ooh

000

0G0

800

D06

;000

5580

0oa

0460

000

55

0060

GO0

0G0

190

0.

P
0.
20,855

0.

0

0]

L, 450

*"As Found"
"As Pound" MNPLR p. ¢
MNPLE  Penetration

000

000

000

000

000

, BOO

GO0
000
LS50

000

040

000

155

000

000

000

180

Basin
Gode

o~
L
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UNIT ONE "AS FOUND" MNPLR SUMMATION REPOKT

"AS FOUND"™ MNPLR TOTAL= _Li4.006  SCFH¢
SSEE ENP-16.8 1IF TOTAL OR A PENETRATION EXCEEDS 159,78 sCri

Penetrat iond

Component

*UAs Tound"

sl s
Gode

N P R O T R R N R N P N N T NN NI AR T RS ERe e

X23/X24
b 84 0% & ol

X535

X71

XE3HK
X524
NeOSA-B

X209A=]

X354
X358
X35C
X350
Xa5¢

N/A

Reviewed By:

Keviewed By

ROC=VaB Vi2

RCC=8V-12221,1242¢C

RNA=SV~5062
KNA=VIS]

RNA=SV=5261
RNA=VAS0

RNA=5V«525]
KNA=SV=5251

EX5=5V=4 180
RXS=5V~4187

RX6=5V=i 188
RXS=5V=4 189

TP Vi
TIP V2
TP V3
TP Va

TIF N2 CHECE

FERSONNEL ATKLOCK

“As Found" BEauipment  "As Found" MNPLE per

Leakape Error MNPLE  Penetration

7.700 2:078 7.700 7.700 A
0.000 (. 2684 Q. 000 0, 000 A
0.000 U, 484 0. 000

19.000 0. 0060

0. 000

{0, 000 0,284 (., 000 0. 000 .
1.040 0,284 1Ol L OG0 A
0. 000 0,484 0. 000 0,000 A
(., 060

0. 000 T 0. 000 0. 000 ¢
Q. 600

0.000 0,284 0,000 0,006 G
0,110 (284 0,110 G, 110 A
1. 7640 0. 284 1.740 70 A
0,000 0,284 0, 0G0 0.000 A
0,460 0. 284 0. hbl ARETHY A
0,590 0,284 U, 590 0. 550 A
9.711 1.605 4. 856G b, 850 b

861910 6,56 107,990 107,990

TOTAL

Pagen o

uf\t L8 !1 t.!‘
Date: a A 1l
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UNIT ONE
PENETRATION MINIMUM PATHWAY LEAKAGE RATE
BASIS DOCUMENT

Page 1 of 2

The "As Found" MNPLR Total shall eqguate to the sum of the
Penetration MNPLR Total plus Equipment Error Total.

The Penetration MNPLR Total shall egquate to the sum of the as found
MNPLR for each penetration.

The Equipment Error Total shall eguate to the square root of the
sum of the square of the appropriate egquiprment error,

[ = i L Ty R LT T I T U TR TR L TR R TSI oNERI It Iy

CODE ANALYSIS
W
A The MNPLR is egqual to the "as found" leakage rate.

B The MNPLR is egual to the "as found" leakage rate past
the best valve(s) of the following two barriers (i.e,
emallest leakage ¢f the two tests):
B21-F010B
B21~-F032B,E51~V88

Cc The MNPLR is equal to the "as found" leakage rate
past the best valve(s) of the two leakage barriers
4 (i.e., smallest leakage of the two tests).

D The MNPLR is equal to the sum of the "as found"
leakage ra.e of both valves.

E The MNPLR is egual to one half of the "as found"
leakage rate. The MNPLR may be reduced by repairing
one of the two valves and retesting. After the retest,
the MNPLR can be the "ag left" leakage rate or the
"as found" leakage rate, whichever is smaller,

El The B32-F020 valve was repaired and this period test
was tested again. The "as left" leakage was 0,500 SCFH
after retesting. Thus, the leakage of 9.300 SCFH can

be associated with the F020 valve,
mm.———_m ~




UNIT ONE

PENETRATION MINIMUM PATHWAY LEAKAGE RATE

BASIS DOCUMENT

Page 2 of 3
il

If no repairs are made, the MNPLR is equal to the "as T
found" leakage rate past the CAC-V6/V171/V161/V163
valves or CAC-V4/V15/V16/V17 valves plus leakage past
the V55/V56 valves, whichever has the lowest leakage.
If repairs are made, the MNPLR may be re-evaluated
after repairing one or more of the valves and
retesting. This evaluation shall become part of

this document,

I

I

leakage was observed 360 degrees around the disk.

r——— o e e e of

If no repairs are made, the MNPLR is equal to the "as
found" leakage rate past the
CAC=VE/V170/V160/V162/X20A/X20B valves or
V4/V15/V16/V17 valves plus leakage past the V5E5/VE6
valves, whichever has the lowest leakage. If repairs
are made, the MNPLR may be re-evaluated after
repairing one or more of the valves and retesting.
This evaluation shall become part of this document,

Evaluation: When the CAC=V5/V170/V160/V162/X20A/%X20B
valves were tested, a leakage rate of 44.900 SCFH was
found and the test was conu?dorod unsatisfactory. To
determine which valve was failing, the following
troubleshooting was performed:
1) The CAC~X20A and X20B valves were bubble tested
and no leakage was observed,
2) The CAC~V165 valve was checked (vent for the
Vi160/V162 valves) and a small amount of leakage was
observed,
Baged on the results of the troubleshooting and past
histery of the butterfly valves, the CAC-VS5 valve was
considered the failure and was reworked,

When the CAC-V4,V5/V16/V17 valves were tested,
a leakage rate of approximately 78.200 was found and
the test was considered unsatisfactory. To determine
which valve wae failing, the following troubleshooting
was performed:
1) The CAC-V153 valve (vent fcr the CAC~V4 valve) wasg
checked and leakage observed,
2) The CAC-~V16's valve disk was bubble tested and




UNIT ONE
PENETRATION MINIMUM PATHWAY LEAKAGE RATE
BASIS DOCUMENT

Page 3 of 3

. . ez
G (Continued)
3) Small packing leak was observed at the CAC~Vé
valve.

4) No leakage was observed at the CAC-V45 (vent for
y the CAC-V17 valve) nor at the valve disk

Since the CAC-VE7/V58 valves normally leak by,
CAC~V16 was considered the failure and was reworked,
After the CAC-«V16 and the CAC-V5 valves were reworked,
the tests were performed again and the result was
4.800 SCFH and 0,000, respectively. These results mean
that 73,400 SCFH was leaking by the V16 valve and the
remaining valves associated with the V5 were leak
tight, Since the X20A valve waeg demorstrated to be
leak tight, the MNPLR for this pathway was 0,000 SCFH;
therefore, the remaining leaking had to be leaking by
the CAC=V4 or CAC-V15 valves. For this ruason, the
“as found" and the "as left" MNPLR for the 208
penetration is 4.800 SCFH.

Reviewed Ey: Z pate: 4 2 G/
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Sensor # WF wr
TE 1 L0264 TE 1 - 0, TE 2 - ,0352
TE 3 = . o5, TE 4 - 0278
T 2 0264 TE 1 - 0352, TE 2 - 0
TS 3 - ,0275%, TR 4 - .0275
TE 3 0187 TE 1 - .0301, TE 2 -~ .0301
TE 3 - 0, TE 4 - .0224
TE 5 - .01%3, TE € - .0153
TE 4 .0187 TE 1 - .0301, TE 2 - .0301
TE 3 - 0224, TE 4 -~ O
TE 5 - .0153, TE 6 -~ .0153
TE & 0115 TE 3 - ,0210, TE 4 - .0210
TE 5 - 0, TE 6 -~ ,0138
TE 7 -~ ,01%9, TE 8 -~ ,0159
TE € L0118 TE 3 - ,0210, TE 4 - .0210
™ 5 ~ .0138, TE 6 - 0
TE 7 - .015%9%, TE 8 -~ .0159
TE 7 .0136 TE 5 - .0137, TE 6 -~ .0137
TE 7 - 0, TE 8 - ,0159
TE 9 - .0217, TE 10 - ,0217
TE 11 - ,0217
TE 8 0136 TE 5 - .0137, TE 6 -~ .0137
TE 7 - .0155, TE 8 - 0
TE 9 -« ,0217, TE 10 - ,0217
T 11 - ,0217

TE 9 - 0, TE 10 - .0222
TE 11 - ,0222, TE 12 - .0528
TE 13 - .0528, TE 14 - .0528

TE 10 .0194 TE 7 - .0163, TE 8 -~ .0163
TE 9 - 0222, TE 10 - O
TE 11 - .0222, TE 12 - ,0528
TE 13 - ,0528, TE 14 - .0528
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gensor W LLA. _wr
e 11 L0194 TE 7 - .0163, TE 8 - .0163
T™E 9 - 0222, T 10 - ,022°0
T' 11 - On T‘ 12 g 1052.
T™ 13 - .0%28, TE 14 - 0528
TE 12 ., 0500 TE 9 - .0250, TE 10 - ,0250
TE 11 - ,02%0, TE 12 = 0
TE 13 « 0556, TE 14 ~ ,0556
T 15 - ,0632, TE 16 - ,0632
TE 17 ~ ,0632, TE 18 - .0632
T 13 L0500 T 9 - .02%0, TE 10 - ,0250
Tt 11 ~ .02%0, TE 12 - .08%¢
TE 13 - 0, TE 14 ~ 0556
T 15 - .0632, TE 16 -~ .0632
TE 17 - 0632, TE 18 ~ .0632
™ 14 L0500 T 9 - .0250, TE 10 -« ,02%0
TE 11 « ,02%0, TE 12 ~ .08%0
T 13 « G556, TE 14 -~ O
T 15 - 0632, TR 16 -~ .0632
TE 17 -~ 0632, TE 18 ~ .0632
TE 15 L0577 TE 12 ~ 0596, TE 13 ~ 0596
TE 14 - .0%96, TE 15 -~ 0O
TE 16 -~ .0673, TE 17 - .0673
TE 18 - .0674
TE 16 L0877 TE 12 - 0596, TE 13 - .0596
TE 14 -~ 0596, TE 1% - .0673
TE 16 - 0, TE 17 ~ .0673
TE 18 - 0674
TE 17 0877 T 12 - .0596, TE 13 ~ ,0596
™ 14 - 0596, TE 1% - .0673
TE 16 - .0673, TE 17 - 0
TE 18 - ,0674
TE 18 . 0877 TE 12 - ,0596, TE 13 - ,0596
TE 14 -~ .0596, TE 15 -~ .0672
TE 16 - .0673, TE 17 - ,0674

0
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sensor # wr wr
TE 19 0701 T 19 -« 0, TE 20 - ,0841
TE 21 - ,0841, TE 22 =~ .084!
TE 23 -~ 0841, TE 24 ~ .0842
TE 20 L0701 TE 19 -~ .0841, TE 20 ~ 0
TE 21 -~ .0841, TE 22 - .0041
TE 23 - .0B41, TE 24 - .0842
TE 21 0701 TE 1% - .0841, TE 20 -~ ,0841
TE 21 - 0, TE 22 -~ .0841
TE 23 ~ 0841, TE 24 -~ .0842
TE 22 L0701 TE 19 - ,084), TE 20 -~ .08B41
TE 21 -~ 0841, TE 22 -~ 0
TE 23 ~ .0841, TE 24 - 0842
T 23 . 0701 TE 12 - .0841, TE 20 -~ .0841
TE 21 - ,0841, TE 22 ~ ,0841
TE 23 - 0, TE 24 -~ .0842
TE 24 0701 TE 19 - .0841, TE 20 -~ .0841

TE 21 - .0841, TE 22 -~ .0841
TE 0842, TE 24 - 0

»
w
'

L0527 DPE 1 - O, DPE 2 ~ ,0753
DPE 3 - .0649

0489 DPE 1 - .0772, DPE 2 -~ 0
DPE 3 -~ .0630

.0386 DPE 2 - .0682, DPE 3 -~ 0
DPE 4 - 0776

0583 DPE 3 - .0678, DPE 4 -~ 0
DPE 5 - ,1793

1302 DPE 4 -~ .1334, DPE 5 -~ 0
DPE 6 -~ ,3060

2309 DPE 5 - .3811, DPE 6 - 0
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DPE 7

DPE 8

DPE 9

DPE 10
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1081 DPE 7 - O, DPE 8 ~ ,1402

DPE 9 ,140,, DPE 10 ~ ,1401
L1051 DPE 7 ~ .1402, DPE 8 ~ 0

DPE 9 -~ .1401, DPE 10 -~ ,1401
. 1051 DPE 7 - .1401, DPE 8 - ,1401

DPE 9 - 0O, DPE 10 =~ ,1402
L1051 DPE 7 - .1401, DPE 8 -~ .1401

DPE 9 -~ ,1402, DPE 10 -~ 0



