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1.

Introduction

The periodic Containment Integrated Leak Rate Test (CILRT) of the Duke
Power Company, Oconee Nuclear Station Unit 3 Containment Building was
satisfactorily completed on March 18, 1987. The testing was conducted in
accordance with the requirements of Technical Specification 4.4, BN-TOP-1
(Bechtel Testing Criteria for ILRT), ANSI ANS 56.8-1982 and 10CFRSO0,
Appendix J, with one exception. The absolute method of testing was
employed with the containment temperatures measured at 24 locations and
containment dewpoint temperatures at two locations. Leakage was measured
at half the design basis accident pressure of ~ 29.5 PSIG. A measured
induced leakage was used to verify the results. Analysis of final test
data shows the results to be well within the specified limits for this
containment, which has a maximum allowable leak rate of 0.176 wt.%/day.
The leak rate for the Oconee Unit 3 containment was measured at 0.1005
wt%/day, and the 95% upper confidence limit (UCL) was determined to be
0.1054 wt%/day.

Leakage savings due to As-Found and As-Left local leak rate testing was
determined to be 0.009449 wt%/day. Adjusting the type "A" results for
this savings leaves the leak rate at 0.1099 wt%/day, with the 95% UCL at
0.1148 wt%/day (See Tables 4.1-1, 4.1-1A, 4.1-2 and 4.1-2A).




2.0 Summary and Conclusious

2.

1

Synopsis

The Unit 3 Containment ILRT was performed in accordance with the
Periodic Test Procedure PT/3/A/0150/03A as approved for use on
February 19, 1987.

Pressurization for the ILRT began at 0420 hours on March 16, 1987,
using the 1 permanently installed compressor and 3 rental diesel
compressors. Pressurization was stopped at 1405 hours on March 16,
1987 with the containment pressure at approx. 31.5 psig.

Stabilization.began at 1405 hours on March 16, 1987, at which time
a search for potential leaks began.

At ~ 1513 the pressure in the personnel hatch was found to be
between 2.0 and 2.5 psig. Entry through the outer door was made and
the inner door was bubble checked. The hand wheel gasket was found

leaking.

At ~ 1612 the pressure between 3PR-1 and 3PR-2 (penetration 20) was
reported to be 9 psig, between 3PR-5 and 3PR-6 (pemetration 19) the
pressure 0.5 psig.

At ~ 1615 1.7 cubic feet per hour of air was measured flowing out
3CF-44, this is the vent outside 3CF-40 and 3CF-41.

After a discussion with the NRC Inspector a decision was made to
challenge only the outer door of the personnel hatch as the inner
door was holding everywhere except at the hand wheel gasket which
will be tested during the full hatch test. At ~ 2005 the personnel
hatch was pressurized to 29 psig, at this same time the Reactor
Building was ~31.2 psig.

At ~ 0013 on March 17 RTD 17 reading began to swing between negative
and positive values. The volume fraction for RTD 16 was changed to

include RTD 17 volume.

At ~ 0100 a small leak found at the emergency hatch equalization
valve.

At ~ 0150 due to a data acquisition problem ~ 55 minutes worth of
data was lost.

At ~ 1400 a leak of about 1.0 cubic foot per hour was measured at
the pipe where a relief valve was removed to vent the low pressure
nitrogen line.




2.

2

At 0258 on March 18, 1987, the final data analysis was completed.
The test period was fixed from 0240 on March 17, 1987, through 0258
March 18, 1987. The calculated leak rate was 0.100542 wt.%/day and
the 95% upper confidence limit (UCL) was 0.105412 wt.%/day. These
results were below the acceptance of 0.75 Lt. or 0.132 wt.%/day.

At ~ 0353 on March 18, 1987, the electrical power plug to the Ruska
were found disconnected, two data sets were lost while adjusting the
imposed leak.-flow for the verification test.

An imposed leak rate of -0.16987 wt.%/day or 7 SCFM was calculated for
the verification leak rate test. This leak was imposed at 0319 on

March 18, 1987.

At 0830 on March 18, 1987, the verification leak rate test was
completed. The calculated leak rate was 0.246284 wt.%/day, which
was within acceptable limits.

At ~ 0850 on March 18, 1987, depressurization of the containment
began. Depressurization was completed at 1315 on March 18, 1987.

An entry to the containment was made at 1330 on March 18, 1987,

to inspect for damage caused by the ILRT. No significant damage due
to the Leak Rate Test was observed. :

Supplemental Type "C" Leak Rate Tests

All penetrations were challenged during the test, therefore no
supplemental Type "C" Leak Rate Tests were required.



2.3 Test Results

Tabulated below are the leak rates measured for the test. "As can be
seen, the acceptance criteria was met in both cases. All leak rates
are reported in weight percent per day (Wt%/day) of containment mass
at Post-Accident Conditionms.

Test Acceptance Tech. Spec. Calculated 95%
Pressure Criteria Limit Leak Rate (UCL)
29.5 PSIG 0.132 0.176 0.100542 0.1080

2.

The verification test consisted of imposing a known leak rate on the
containment at the end of the CILRT. Results from this supplemental
test are acceptable provided the difference between the Supplemental
Test Data and the type A test data is within 25% of Lt'

Test Leak Rate . . . . . « « « « « « « « o« o« o o« 0.100542
Imposed Leak Rate. .. 0.16987
Total . « + o e e e e e e e e e e e e e e e e e 0.270412
Verification Leak Rate (Calculated) . . . . . . . 0.246284
Difference. . . . . .« .+ « .« + . . .'. . e . . . . 0.024128
Percent of Lt OO 1< I & 4

This verification data demonstrates the accuracy of the CILRT Data
and demonstrates the validity of the verification test.

4 Error Analysis

Three kinds of errors can be introduced into the leak rate test
calculations. They are: 1) systematic measurement error due to
instrumentation; 2) random measurement error due to instrumentation;
and 3) inclusion of a bad data point into the calculation. Each of
these types of errors is addressed below and is based on information
in ANS-N274, work group 56.8, revision 3, Nov., 1978.

A) Systematic Measurement Errors

Systematic error is the error introduced by a difference between
the measured parameter and the actual value of the parameter,
produced by predictable or identifiable effects.

Instrument calibration traceable to the National Bureau of Standards
is one method of holding this error to a minimum. However, since
the mass-plot data analysis technique calculates the leakage based
on a ratio of these measured parameters and not the actual value,
the overall effect of these systematic instrumentation errors can
be considered negligible, if the instrument drift over the test
period is not significant.




e i The instrument calibration, and instrument drift, can be deter-
mined to be acceptable at the end of the test "period by the
Verification Test. This test imposes a known leakage on the
containment structure through an independently calibrated
instrument which causes a known change in the leak rate. If the
instrumentation has not experienced a calibration shift, and no
other system change has occurred, the verification test measured
leak rate would compare well with the sum of the test leak rate
and the imposed leak rate. Therefore, a successful Verification
Test confirms that the leak rate test instrumentation systematic
error is within acceptable limits. Any other error associated
with the measurement is due to random error.

B) Random Measurement Error

Random errors are those errors in the measured parameters whose
sign and magnitude vary without pattern or discernable cause,
such as imstrument calibration.

For the leak rate test, the effect of random errors must be
considered in the data analysis. This is accomplished by
statistical techniques in which the deviation from at least

a square fit regression line of measured data is bounded such
that a certain fraction of the data points lie within the
bounds. These bounds define a region called the confidence

interval. The probability that any measured data point will
fall within the confidence interval is called the confidence
level.

The confidence level set for this test is 95%, and from this,
the limits or values of the confidence interval are calculated.
The lower limit of this interval is of no significant conse-
quence since the reported leak rate is higher. If the actual
leakage is lower than the reported value, due to the inclusion
of erroneously high values, then the reported value is of a
conservative nature. If, on the other hand, random measurement
errors has caused the inclusion of erroneously low values, then
the actual leakage would be higher than the reported value. For
this reason, the upper boundary (limit) to the 95% confidence
interval is of significance to the test results and is included
in the report.

c) Inclusion of Bad Data Points in the Calculations

Criteria exist in statistical analysis for the rejection of bad

data points in the process of data analysis. This is not

necessary in the mass-plot method for two reasons. First, since

the mass-plot calculation is based on a regression fit of all

the data points, a single erroneous value will have little

effect on the calculated leak rate. Secondly, since the random |

error analysis clearly shows the need to calculate and report |
) the upper limit of the 95% confidence interval, the inclusion of

a bad data point in the calculation is already accounted for in

the data analysis. '

e




‘ D) Analysis Conclusions

The information above, on each type of error, demonstrates that if
the 95% upper confidence limit is less than 75% L, and that the
verification test results are acceptable, then the containment
leakage rate accurately accounts for any instrument errors in the
leak rate measurement system.

2.5 Test Organization

The Performance Section at the Oconee Nuclear Station has overall
responsibility for the CILRT. The testing activities were supervised
by the test coordinator. The organizational chart is presented in
Figure 2.6.1. The test personnel were as follows:

A. Test Coordinator K. G. Rohde
responsible for all ILRT activities

B. Shift Coordinator K. Chea
responsible for testing activities
on the night shift

C. Test Field Engineer (one per shift) T. P. Gillespie
responsible for maintaining communi- L. S. Hawthorne
cation between Shift Coordinator,

Data Engr. and Search Party. Keep
check on compressors.

D. Data Engineer (one per shift) R. D. Smith (GO)
responsible for Data Analysis J. 0. Lee

E. Support Engineer (techmnical support- B. W. Roberts
engineer from System Results Group, M. A. Hutchenson

Duke Power) (as needed)

F. Operators (normal shift)

G. Observer (Catawba) M. A. Geckle




. OCONEE ILRT ORGANIZATION
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Figure 2.6-1




' 3.0 Design Information

3.

1

Reactor Building

The reactor building is a reinforced and post-tensioned concrete
structure designed to contain any accidental release of radioactivity
from the reactor coolant system as defined in the Final Safety
Analysis Report. '

The structure consists of a post-tensioned reinforced concrete
cylinder and dome connected to and supported by a massive reinforced
concrete foundation slab as shown in Figure 3.1-1. The entire
interior surface of the structure is lined with a 1/4 inch thick
welded ASTM A36 steel plate to assure a high degree of leak
tightness. Numerous mechanical and electrical systems penetrate the
Reactor Building wall through welded steel penetratioms.

Principal dimensions are as follows:

Inside Diameter 116 ft.

Inside Height (including Dome) 208-1/2 ft.
Vertical Wall Thickness 3-3/4 ft.

Dome Thickness 3-1/4 ft.
Foundation Slab Thickness : 8-1/2 ft.

Liner Plate Thickness 1/4 inch
Internal Free Volume 1,910,000 Cu. ft.




3.2

Measurement Systems

Instrumentation used for the Oconee Unit 3 ILRT is similar to that
used on initial tests conducted by Bechtel and subsequent periodic
tests by Duke Power. The leak rate test measurement system is shown
schematically in Figure 3.2-1.

Reactor Building pressure was measured by a Ruska Instrument
precision pressure gauge. The unit was calibrated before the test.

Reactor Building temperature was measured by twenty-four (24)
calibrated RTDs and read on a Acurex digital recorder. Each RTD

was assumed to be representative of a fraction of the total
containment volume.

Reactor Building dewpoint temperature was measured by two (2)
General Eastern Dewpoint Hygrometers.

The relative location of the humidity sensors is shown in Figure
3.4-1. A 0.8-10.2 SCFM Fischer Porter rotometer was used in
establishing a known leak rate.

3.2.1 Instrument List

Specifications for the instrumentation used for the Oconee
Unit 3 ILRT are listed in Table 3.2-1.

3.2.2 Temperature Sensor Locations

The locations of temperature sensors within the Reactor
Building are shown in Figures 3.2-2 through 3.2-6.

3.2.3 RTD and Dewpoint Volume Fractions

Volume fractions were used for calculating the average
temperature and the average dewpoint temperature in the
containment. These fractions were determined using an
equivalent volume for each sensor. The free volume of the
containment was divided into "cells' with a sensor center
in each. Volume fractions are given in Table 3.2-2.




3.

3

Pressurization System

Reactor Building pressurization was accomplished by one (1) electric
motor driven and three (3) diesel driven air compressors operating
in parallel. These compressors also include aftercoolers as
integral equipment. The discharge from the compressors passes
through a air dryer which reduces the moisture content in the air
prior to its entry into the Reactor Building. The specifications
for these components are as follows:

A One (1) electric driven Joy Turbo-Air (20V2) centrifugal type

air compressors with a capacity of 2300 SCFM @ 80 PSIG. Three
(3) diesel driven Atlas Compco Oil Free Air Compressors with a
capacity of 1500 SCFM @ 102 PSIG.

B. One (1) Basco size 22048 aftercoolers (Integral to Compressors),
type "ES" Fixed Tubesheet, with a capacity of 2100 SCFM @ 14.4
PSIA and with a design pressure of 150 PSIG. One (1) RP Adams
Aftercoolers with a capacity of 5500 SCFM @ 80 PSIA and a design
pressure of 150 PSIG.

C. Three (3) Arrow (Model 3519) refrigerator type air dryer with
inertial impingement separator, and a capacity of 1800 SCFM
(135°F Pressure Dewpoint) @ 100 PSIG. Three (3) Atlas Copco
Water Cooled Type HD-32 Air Dryer with a capacity of 1500 SCFM
@ 100 psig each.

These valves, 3LRT-15, 3LRT-16, and 3LRT-17 are used to control
pressurization of the Reactor Building. The controls for these
valves are located in the test panel. The pressurization system is
shown schematically in Figure 3.3-1. The valves used to control
depressurization are as follows: 3LRT-15, 3LRT-16, and 3LRT-17 for
minimum release, LRT-10, LRT-13, 2LRT-15, 2LRT-16, 1LRT-15, and
1LRT-16 for increased release, finally remove rental equipment
leaving flange open to Unit 3, remove flange to Unit 1, 2 for
unlimited release rate.

Recirculation System

One Reactor Building Cooling Fan was on low speed for this test.



3.5

Computer Programs

The containment integrated leak rate test specified that the test

would utilize the IBM 9000 Program or the GE computer program in
data analysis. Both programs calculate the mass-plot leak rate.

The off-line programs were written for and run on the IBM 9000
system. One program was used to calculate the corrected values of
building pressure, temperature, and to calculate the leak rate.
Tables of temperature and pressure were stored in separate permanent
files.

3.5.1 ILRT Program

3.5.1.1 Purpose

This program is used to process the raw data for
use in leak rate calculations and print out
these values.

3.5.1.2 Program Inputs

a) 24 RTD temperatures in °F

b) 2 Dewpoint temperature in °F

c) absolute pressure in psia
3.5.1.3 Calculations

Three calculations are performed with the input
data. They are:

a) Corrected building temperature

b) Vapor pressure of water from dewpoint
temperatures

c) Corrected building pressure

3.5.1.4 Temperature

a) Apply the instrument calibration correction
factors for each RTD, loaded as part of the

program.




3.5.1.5

3.5.1.6

3.5.1.7

b) Multiply each temperature by the volume
fraction associated with each RTD.

c) Sum the volume weighted temperatures for
building average.

Dewpoint Temperature

a) The values entered into this program have
already been corrected for imnstrument
calibration.

b) Average the two values.

c¢) From the dewpoint temperature (Saturation
Temperature), the vapor pressure
(Saturation Pressure) is determined from
the steam tables. The tables are available
from the IBM as a library program.

Pressure

a) Subtract vapor pressure from input absolute
pressure.

Program Summary

This program will calculate the leak rate and
95% UCL from the input data, corrected pressure
and temperature, based on the mass-plot method.

"It includes two output options, either the leak

rate calculated from the designated start/stop
points or a table of the leak rate and 95% UCL
for each data point. The calculations are based
on the formulas in Appendix B to ANS N274, work
group 56.8, revision 3 - Nov. 15, 1978. As this
work is readily available, it is not duplicated
here.




TABLE 3.2-1

INSTRUMENT SPECIFICATIONS

Absolute Pressure Gauge

Mfg. Ruska

Model 6000-151-100

Range 0-100 PSIA
Resolution 0.01%

Accuracy 0.006% + 0.024 PSI
Oconee I1.D. 28024 and 28025

Pressure Gauge

Mfg. Heise
Range 0-100 psig
Accuracy 0.1 psi
Repeatability 0.1 psi

Temperature Elements

Mfg. Rosemount

Model 78S

Type RTD, 100 ohms

Range 0-200°F

Repeatability and hysterisis +0.025% operating range or
+0.5°C whichever is greater

Accuracy *.0.45°F

Temperature, Pressure and Dewpoint Indication for Semsors

Mfg. Acurex
Model 10/50
Type Multi Input Scanner
Range 10V
GO I1.D. SNPRF-44075
Accuracy , +0.005 Range *0.015% Reading RTD
: +0.005 Range *0.005% Reading Ruska and
Dewpoint

Dewpoint Temperature

Mfg. General Eastern

Model 712

Range 120°F

Accuracy +0.4°F

Sensitivity +0.05°F

Standard Lab I.D. SNPRF40378 and SNPRF40379




TABLE 3.2-1 (Cont'd)

Flow Indicator

Mfg. Fischer Porter

Type Rotometer

Model 10A35558

Range 0.8 to 10.2 SCFM
Accuracy + 1% of Maximum Flow
Repeatability 0.5 Full Scale
Serial No. OCPRF 28202




’ TABLE 3.2-2

VOLUME FRACTIONS

Volume Fractions for RTDS

RTD # Volume Fraction
1 .03
2 .02
3 .02
A .05
5 .02
6 .03
7 .01
8 .08
9 .05
10 .05
11 .02
12 .02
13 .01
14 . .02
15 . .02
16 .01
© |
18 .09
19 .11
20 .01
21 .01
22 .09
23 .11
24 .07
Total 1.00

Dewpoint Sensors Volume Fraction
Dewpoint Sensor i# . Volume Fraction

1 (Azimuth 100° Elevation 850')

4
6
0

0
2 (Azimuth 260° Elevation 850') 0
Total 1
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' ' LEAK RATE MEASUREMENT SYSTEM
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‘ Figure 3.2-1 Test Measurement System Schematic.
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REACTOR BUILDING PRESSURIZATION SYSTEM

High Pressure

Service Water _'7

e
Press.
Cont.
P b alind Afhuintl R D ==

Press.
Cont. 1

L =1

\p}

3LRT-14 {RT-10-

PR

|

{

|

| ) r
l —Di\/v'
|

\ .

|

|

|

|

RN

Y7
LRT-11 DX
1‘II’}__ 8"cs
< ’ Air
Dryer

Dryer Discharge Pressure

To Unit 1 and 2

Qutside —%_ LRT=13
Vent P —eejbe-Tie~in for Diesel Compressors

3LRT-16
P

o

3LRT-17

\_— Reactor Containment

3LRT-15

Figure 3.3-1

|
'
|
|
|
!
t
[
|
|
!
1
|
]
-

Alr
Filter Filter
No. 2 No. 2
IRV=-151
LRT-5
LRT-3 ELRT'6 After cooler is
] integral part

of compressor

Air Operated Butterfly Valve Regulates




omy LawyTyEny ‘g1

J-M B

T

18181 Ml

X&)

\
S

...,,../ i

=

X158 FOTIVAORION WY MMIONL




' 1

‘ 4.0 Conduct of Local Leak Tests

4.1

4.3

Local Leak Rate Test

The purpose of the Local Leak testing program was to systematically

"check the integrity of valves (seats and packing), flanges, pipe and

electrical penetration welds, seals and compression fittings that
are part of the boundaries of the containment system. These tests,
specified by section 4.4.1.2 of the Technical Specifications, have a
combined Acceptance Criteria of less than or equal to 0.125% of the
Reactor Building atmosphere per 24 hours. Final analysis of all
penetration leakage rates shows that the total as left penetration
leakage rate was approximately 11.1 percent of the allowable, see
Table 4.1-1. The total as found penetration leakage is given in
Table 4.1-1A.

4.1.1 Test Method

All electrical and mechanical penetration, including locks
and hatches, were tested by pressurizing ~59 PSIG. The
pressure, temperature and barometric pressure were
recorded before and after the leak test (duration of test
determined by penetration volume) and the leak rate
determined by the mass difference method, or volume
make-up method.

4.1.2 Penetration Test Results

Per Technical Specification 4.4.1.2.3, the total leakage
from all penetrations and isolation valves shall not exceed
0.125% of the Reactor Building air mass in 24 hours.

The total measured leak rate from all penetratioms prior to
this test was ~0.023 wt% per 24 hours. Results of all
local penetration tests done since the last type A test

are given in Tables 4.1-3 through 4.1-4.

Additional Local Leak Rate Tests

The purpose of the Local Leak testing program was to systematically
check the integrity of valves (seats and packing) that are part of
the boundaries of the containment system. Final analysis of all
these penetration leakage rates shows that the contribution to the
total as left leakage rate was approximately 7.9 percent of the
allowable, see Table 4.1-2. The as found leakage is given in Table

4.1-2A.

Local Leak Test Failure Data

Per 10CFR50, Appendix J, V.B.3, a listing of all type "C local leak
tests that have failed to meet the acceptance criteria since the last

ILRT are reported in Table 4.2.




TABLE &4.1-1
‘ LOCAL TYPE "C" VALVE TESTS
AS LEFT
PENETRATION LOW LEAKAGE HIGH LEAKAGE
IDENTIFICATION VALVE(S) LEAK WT%/DAY VALVE(S) LEAK WT%/DAY
2 3FDW-106, 4.286 x 10 S 3FDW-105 4.286 x 10 °
117, 118
3 3CC-24 1.116 x 10 ¢ 3CC-24 3.768 x 10 S
5a 3LWD-1 8.95 x 10 © 3LWD-27, 1.794 x 10 5
» 28, 2
5b 3RC-165 6.123 x 10 © 3RC-164 9.892 x 10 ©
6 3HP-3, &4 6.17 x 10 S 3HP-5, 2.228 x 10 ¢
36, 37
7 3HP-21, 3.015 x 10 3 3HP-20 7.489
68, 69 :
10a 3HP-216, 0.000 3HP-146 0.000
225, 285
10b 3HP-147 1.406 x 10 ¢ 3HP-285 2.823 x 10 ¢
223, 225
l1la Flange 0.000 0.000
11b SSF-3SF-82, 2.308 x 10 5 SSF-3SF-97 5.652 x 10 ¢
98, 99
11c 3SF-72, 73 0.000 3SF-74 0.000
12a Flange 9.421 x 107 9.421 x 10 7
12b SSF-3HP-405, 6.684 x 10 ° SSF-3HP-428 0.000
417, 423,
425, 426
18 3GWD~12 1.884 x 10 ° 3GWD-10, 5.276 x 10 °
11, 13
19 PR-6 7.518 x 10 ¢ PR-5, 29 1.504 x 10 3
20 PR-1 4.585 x 10 3 PR-2, 27 9.17 x 10 3
23a 3HP-145 7.89 x 10 % 3HP-283, 1.623 x 10 ¢
209, 211




TABLE 4.1-1 (Cont'd)

‘ AS LEFT
PENETRATION LOW LEAKAGE HIGH LEAKAGE
IDENTIFICATION VALVE (S) LEAK WT%/DAY VALVE(S) LEAK WT%/DAY
23b 3HP-144 1.538 x 10 ¢ 3HP-284, 3.086 x 10 ¢
202, 204
24 3PR-81 0.000 3HP-84 0.000
29 3CS-5, 24 1.743 x 108 3CS-6, 0.000
23, 25
38 3€S-12 1.296 x 10 ¢ 3CS-18, 2.501 x 10 ¢
11, 17
42 3PR-90 0.000 3PR-87 0.000
IAA 3CC-76 3.528 x 10 ¢ 3cc-77, 4.352 x 10 4
80, 82
45a 3LRT-24 0.000 3LRT-25 0.000
45b 3LRT-39 0.000 3LRT-38 1.696 x 10 S
45c¢ ' 3LRT-36 1.366 x 10 S 3LRT-37 2.92 x 10 S
: 46 3FW-64 6.759 x 10 & 3FW-65, 1.352 x 10 7
66
54 3cc-7 1.507 x 10 S 3cc-8, 3.297 x 1075
54, 55, 56
55 3DW-60 0.000 3DW-59 2.308 x 10 ©
58a 3RC-7, 0.000 3RC-5, 6 0.000
49, 50 _
58b 3FDW-107 0.000 3FDW-108, 6.123 x 10 ©
122, 123
60 3PR-7, 59 2.355 x 10 ° 3PR-8, 4.71 x 10° S
23, 68
61 3PR-9, 60 2.355 x 10 © 3PR-10, 4.71 x 10 ©
25




TABLE 4.1-1A
‘ LOCAL TYPE "C" VALVE TESTS
. AS FOUND
PENETRATION LOW LEAKAGE HIGH LEAKAGE
IDENTIFICATION VALVE (S) LEAK WT%/DAY VALVE(S) LEAK WI%/DAY
2 3FDW~-105 0.000 3FDW-106, 1.201 x 10 2
117, 118
3 3cc-20, 1.829 x 10 3 3CC-24 could not be
21, 22 determined
5a 3LWD-1 0.000 3LWD-27, 3.768 x 10 8
29
5b 3RC-165 6.123 x 10 © 3RC-164 9.892 x 10 ©
6 3HP-5, 1.126 x 10 ¢ 3HP-3, 4 1.351 x 10 ¢
36, 37
7 3HP-20 1.507 x 10 ° 3HP-21, 3.015 x 10 %
68, 69
10a 3HP-146 1.13 x 10 © 3HP-286, 2.261 x 10
216, 218 :
10b " 3HP-147 4.973 x 10 ¢ 3HP-285, 1.007 x 10 3
223, 225
1la Flange 0.000 0.000
11b SSF-3SF-97 5.652 x 10 © SSF-3SF-82, 2.308 x 10 °
98, 99
11c 3SF-72, 73 0.000 3SF-74 0.000
12a Flange 0.000 0.000
12b SSF-3HP-428 0.000 SSF-3HP-405, 6.684 x 10 °
417, 423,
425, 426
18 3GWD-12 3GWD-10, 2.52 x 10 ¢
11, 13
19 PR-5 2.578 x 10" 3 PR-5 5.158 x 10 3
PR-6 PR-6
20 PR-1 2.171 x 1073 PR-1 4.342 x 1073
PR-2 PR-2




. ’

TABLE 4.1-1A (Cont'd)

‘ AS FOUND
PENETRATION LOW LEAKAGE HIGH LEAKAGE
IDENTIFICATION VALVE (S) LEAK WT%/DAY VALVE (S) LEAK WT%/DAY
22 Inside 9.383 x 10 5 3LPSW-15, 3.618 x 10 3
Valves 144, 145
23a 3HP-145 7.89 x 10 ° 3HP-283, 1.623 x 10 ¢
209, 211
23b 3HP-144 1.813 x 10 © 3HP-284, 4.616 x 10 ©
202, 204
24 3PR-81 0.000 3HP-84 0.000
29 3CS-5 1.491 x 10 3 3Cs-6, 23 3.07 x 10 3
24, 25
38 3CS-12 1.276 x 10 ¢ 3Cs-11, 2.501 x 10 ¢
17, 18
42 3PR-90 0.000 3PR-87 0.000
IAA 3CC-76 1.294 x 10 3 3cc-77, Could not be
80, 82 determined
45a 3LRT-24 0.000 3LRT-25 0.000
45b 3LRT-39 0.000 3LRT-38 1.696 x 10 °
45¢ 3LRT-37 0.000 3LRT-36 1.502 x 10 ¢
46 3FW-64 3.65 x 10 ¢ 3FW-65, 66 7.301 x 10 ¢
54 3CcC-7 3.266 x 10 3 3¢cC-8, 56  1.025 x 10 2
55 3DW-60 0.000 3DW-59 2.308 x 10 ©
58a 3RC-5, 6 0.000 3RC-7 2.355 x 10 ©
58b 3FDW-107 9.421 x 10 7 3FDW-108, 4.71 x 10 ©
122, 123
60 3PR-7, 59 2.567 x 10 5 3PR-8, 5.398 x 10 °
23, 68
61 3PR-9, 60 6.076 x 10 © 3PR-10, 1.215 x 10 S
25




TABLE 4.1-2
ADDITIONAL LOCAL TYPE "C" VALVE TESTS
4 AS LEFT
PENETRATION LOW LEAKAGE HIGH LEAKAGE
IDENTIFICATION VALVE(S) LEAK WT%/DAY VALVE (S) LEAK WT%/DAY
4 JFDW-104 7.513 x 10 ® 3FDW- 2.179 x 105
39 3CF-34 0.000 3CF-35, 36 0.000
41 31A-90 1.276 x 1074 3IA-91 2.252 x 1074
43 3FDW-103 1.696 x 10 © 3FDW-103 1.015 x 1075
48 3BA-53 2.176 x 1074 3BA-33 2.586 x 1074
51 3LRT-17 6.006 x 1075 3LRT-17 6.006 x 1075
53 3N-263 0.000 3N-246, 0.000
247
RB Emer Hatch Outer 0.000 Inner 1.170 x 1077
Equalizer Valve
RB Emer Hatch Quter : 1.170. x 1077 Inner 4.680 x 1076

Equalizer Line




TABLE 4.1-2A
ADDITIONAL LOCAL TYPE "C'" VALVE TESTS
' AS FOUND
PENETRATION LOW LEAKAGE " HIGH LEAKAGE
IDENTIFICATION VALVE(S) LEAK WT%/DAY VALVE(S) LEAK WT%/DAY
4 3FDW-104 5.252 x 10 © 3FDW- 1.726 x 10 °
39 3CF-34 0.000 3CF-35, 0.000
36, 37
41 31A-91 6.679 x 107% 3IA-90 9.505 x 107%
43 3FDW-103 2.325 x 10 5 3FDW- 7.89 x 1074
48 3BA-33 1.464 x 1073 3BA-5 1.959 x 1073
51 3LRT-17 6.006 x 10°° 3LRT-17 6.006 x 1075
53 3N-263 3.189 x 107¢ 3N-246, 1.322 x 1073
247
RB Emer Hatch Outer 0.000 Inner 1.170 x 1077
Equalizer Valve
RB Emer Hatch Outer 1.170 x 1077 Inner 4.680 x 1078

Equalizer Line




PENETRATION

Electrical Penetrations

Equipment Hatch

Personnel Hatch O'Rings

TABLE 4.1-3
TYPE "B'" TESTS
PERFORMED SINCE THE LAST ILRT
DATE

11/14/85
09/04/85
01/23/87

10/01/85
10/21/85
11/14/85
12/19/86
05/23/84
08/28/84
11/15/84
02/14/85
03/28/85
10/03/85
10/22/85
11/15/85
12/10/85
05/16/86
10/19/86
10/27/86

09/11/84
09/25/84
10/08/24
10/23/84
11/04/84
11/18/84
11/20/84
01/07/85
01/17/85
02/17/85
03/30/85
04/08/85
04/11/85
04/13/85
04/15/85
04/19/85
04/24/85
07/03/85
10/06/85
10/08/85
10/24/85
11/17/85
11/22/85
12/05/85
03/20/86
05/29/86

WT%/DAY LEAKAGE
9.421 x 10_7
2.167 x 10_°®
1.903 x 10 3
4.710 x 10_7
4.710 x 10_7
4.710 x 10_7
4.239 x 10_®
2.595 x 10_%
1.557 x 10_3
2.356 x 10_3
5.134 x 103
3.639 x 10 3

0.000
2.986 x 10 ¢
0.000
0.000
7.376 x 10_*
1.660 x 10 3
0.000
1.884 x 10 ©
6.59 x 10
8.008 x 10_°
9.421 x 10_®
3.203 x 10_°
9.421 x 10_°
6.123 x 10_8
1.884 x 10_°
1.036 x 10_5
2.214 x 10_°
1.884 x 10_°
5.652 x 10_°
3.768 x 10_°
7.536 x 10_8
1.884 x 10_°
5.652 x 10_6
3.203 x 10_®
3.768 x 10_®
3.297 x 10_%
5.652 x 10_°®
5.652 x 10_°
9.421 x 10_°
3.768 x 10_°
6.594 x 10_%
7.536 x 10_®
8.290 x 10 ©




TABLE 4.1-3 (Cont'd)

PENETRATION

Personnel Hatch O'Rings (Cont'd)

Purge Valves

DATE

06/04/86.

06/11/86
06/20/86
06/25/86
06/28/86
07/02/86
07/30/86
08/11/86
08/22/86
09/11/86
10/22/86
10/29/86
10/31/86
11/20/86
09/11/84
12/06/84
04/25/85
09/25/85
02/19/86
07/17/86
03/10/87

11/15/84
05/22/84
10/01/85
10/21/85
11/14/85
12/06/85
10/18/86
10/26/86
12/18/86

WT%/DAY

e N W RN = 00 £ 00— OO 00— O

VWO pWwWWwN

.536
.324
.594
.554
.479
.536
. 149
971
L4621
.319
.950
.206
.852
.102
.554
.845
.307
.591
.262
.192
.412

.308
.457
.663
.500
.974
.569
.649
.074
.500

LE

MM O D X MO B oM oM oM XX KX X KX XXX

EE I I




@
TABLE 4.1-4

. ) TYPE "C" TESTS

PERFORMED SINCE THE LAST ILRT

PENETRATION DATE

Mechanical Penetration 09/29/85
10/18/85
08/22/86
10/19/86

4 - 10

WT%/DAY

3.541
2.276
2.826
5.994




TABLE 4.2

' ’ LOCAL TEST FAILURE DATA
ITEM DATE REASON FOR FAILURE CORRECTIVE ACTION
Tvpe C
3LRT-87 08/14/85 Packing Leak
3LRT-24 08/13/85 Packing Leak Replaced Packing
3CcCc-7 08/19/85 Leaking Past Seat Repaired Seat and Repacked Valve
3PR-10 09/20/85 Leaking Past Seat Replaced Diaphram
3HP-417 08/16/85 Léaking Past Seat Tightened nut on Stem Adapter
3LWD-27 08/29/85 Packing Leak Added Packing
3GWD-11 10/15/86 Leaking Past Seat Replaced Valve
3HP-68 10/06/86 Leaking Past Seat Replaced Valve
3Cs-5 10/15/86 Leaking Past Seat Reset Limit Switch
| 3C€s-23 10/18/86 Leaking Past Seat Replaced Valve
% 3PR-6 03/20/85 Leaking Past Seat Adjusted Seat
T 3PR-1 03/20/85 Leaking Past Seat Adjusted Seat
3PR-2 03/20/85 Leaking Past Seat Adjusted Seat
‘PR-S 03/13/87 Leak Past Seat Adjusted Valve Seat
3PR-6 03/13/87 Leak Past Seat Adjusted Valve Seat.
3PR-2 03/14/87 Leak Past Seat Adjusted Valve Seat

3PR-1 ) 03/15/87 Leak Past Seat Adjusted Valve Seat




DUKE POWERQMPANY
OCONEE NUCLEAR STATION UNIT 3

L=E§£§lﬁdnlifillgl_.fiD!EiL;liEiJLﬁi__EiJC__13§€£312;L£$Sé. PAGE

RDG

TIME
(MINUTES)

NORM. MASS

. 10ud02D+21
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. 1Q202ED+21
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CONTAINMENT INTEGRATED LEAK RATE TEST March 17/18,1987

LEAK RATE ANALYSIS BY READING PAGE = t
RD6 TIME NORM. MASS . OBSERVED LERK MAX IMUM LERK |
(MINUTES) (%/DAY) (X /DAY) t
165 .'3993420+22 .15Z687D+0Q . 184015D+20
179 . 939855D+ 22 L 153342D+02 . 1BEZ81AD+IN
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174 CIITETL 02 LT ZR R s
) L 93773000 . 1584QEDrQ0 L L7B3SEHYd
.82 L, 59509201 L 154726D Q2 L1 74GEEDCER
LAl . 9998450+ . 151330D+d JI7IEI DB
TED .339711D+0d W15 D420 L 17A754D 43R
tB3 . 9337220 +22 . 1513330420 LLEITHID 2R
184 GES . IFIETSD+OR . 1S26E34D+RD L 1ED7ITD+R0
145 .939751D+d0 . 152978D+02 LAE7SRED 1A
T .3338E1D+20 . 147460D+20 L 1E38.3D0
.87 5395 . 933722D 0 . 1464E5D+Q@ L 1€
103 €2 . 339B84¢D+20D . 142574002 LAISRETID IR
.83 . 3337810 ¢d . 1421E4D+0D . .
=T .33963D+0Q . 141243D+ER . i
L . 9399564D+22 . 143a78D4 00 LS50 & '
32 .993534D+2Q . 1453130+ L 155518D Q&
.93 .999e53D 00 . 144E678D+00 L 1SBASID 20
.34 . 993585D+¢@ L 1452SED+Y AR L IBA61EDYOR
g . FIIESID AT 1444350400 SANTALED @
56 .399744D+20 L 141LBEED+RD L ABAETED YRR
37 .933823Dr20 . 1376908000 L 152318D 82
1 . 393553D 20 L 13GETID4GR CLSIR7ED rOR
BT L PIDESID DD L 1374700+ 22 L 1ATEREID
222 .933691D+22 DAL 7AEDYER L 1ATBGEDAED
1ot .3 3347ENOHED L1373E L LGS D
SBE © . 598596D+d2 L 136RYED R CVABALTI 0
13 . 9936080+ L 12E1200+00 Y2 TRy
4 {a .399461D+ 20 . 137386D+2RD L 1AB443DOT
2% 775 . 933E62D~ Q2 . 1356390+ CLAESIIN A
LR 76s%, . 993CE5D B L 133851D+0Q L LAGGEED 2D
iy 750 . 9935330+ 00 . 1 3ZBQ5D AN L LAOIOTD @A
L3 e, .933567D+02 I3LEZDY R LAATORTD e

4



CONTAINMENT INTEGRATED LEAK RATE TEST March 17/18,1987

DUKE POWERQMPA}\*Y
OCONEE NUCLEAR STATION UNIT 3

LEAK _RATE ANALYSIS BY READING PAGE
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—
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RATE _AONALYSIS BY READING PAGE
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‘ DUKE POWER COMPANY
OCONEE NUCLEAR STATION UNIT 3
VERIFICATION TEST '

1t EAK EBATE ANAL YSIS BY READING PAGE 1
ROG TIME NORM. MASS OBSERVED LEAK MAXIMUM LERK
{MINUTES) (%/DRAY) (%/DAY)
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LEAK RATE in Wt.%/Day

LEAK RATE TEST !
UNIT 3 ILRT MARCH 17,718, 1987 | :
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