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NTRODUCTION

This report presents the test method and results of the [ntegrateg Primary
Containment Leak Rate Test (JPCLRT) successfully performes on June 12-13, 1988 at
Quag-Cities Nuclear Power Station, Unt, One. The test was performed in accordance
with 10 CFR 50, Appendix J, and the Quad-Cities Unit 7ne Technica! Specifications.

For the fourth time at Quad-Cities a short duration test (less than 24 hours)
was conducted using the general test method outlined In BN-TOP-1, Revision |
(Bechte! Corporation Topical Report) dated November ), 1972, Tha first short
duration test was conducted on Unit One in December, 1982,

Using the above test method, the total primary containment integrated leak rate
was calculated to be 0.4155 wt %/day at a test pressure greater than 48 PSIG., The
calculated Teak rate was within the 0.750 wt %/day acceptance criteria (75% of
Lad. The associated upper 95% confidence 1imit wis 0.462) wt % day.

The supplemental induced 'earage test result was calculated to be |.3542 wt
1!0&{. This value should compare with the sum of the measured leak rate phase
result (0.4185 wt %/gay) and the inducted leak of 8.82 SCFM (). 0814 wt L/day). The
calrulated leak rate of 1.3542 wt %/day !les within the allowadle tolerance bang of
1.4969 wt L/day » 0.250 wt Vaay.

-

SECTION A - TEST PREPARATIONS

A1 Iype A Test Procedure

The IPCLRT was performed in accordance with Quad-Cities Procedure Q7S 150-1,
Rev. 15, including check!ist QTS 150-52, S3, 2§, $6, S7, sa, $10, §)1, S12, S13,
$17, S18, S19, and subsections T2, T& T8, TIQ, TI1, T12, T3, TI4, TIS. Approvesd
Temporary Procedures 35537, 5540, 554!, 5542, 5543, and 5547 were written in
conjunction with the test. Procedure 5537 was written to cover the various manual
Isolation valves not Included in the IPCLRT valve check)ist QTS 180-37. Procedure
5S40 was written to allow resetting of the scram after original jumper
installation. Procedure S54) was written to cover exceptions to the manua!
isolation valve check!ist. Procedure 5542, 5543, ang 5547 were written to cover
exceptions to the valve checklist of QTS 150-57,

These procedures were written to conpl{ with 10 CFR 50 Appenaix ), ANS/ANS!
N4S. 4-1972, and Quac-Cities Unit One Technical Specifications, and to reflect the
Commission’'s approval of a short duration test using the BN-TOP.!, Rev. ! Topical
Report as a general test method.

A2 Type A Test Instrymentation

Table One shows the specifications for the instrumentation ytilized in the
IPCLRT. Table Two lists the physical locations of the temperature and humigity |
sensors within the primary containment. Figure ) . an idealized view of the |
drywell and suppression chamber ysed to calculate o o primary ¢intainmant free air |
subvolumes. Plant personne] performed a'l test instrumentation ca'ibrations using '
u.?‘:ra::ab!o standards, Quad Citles procedure QTS 150-9 was used to perform the
calipration,
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Precision

MANUF ACTURER

Volumetrics

Burns
Engineer ing

Volumetlrics
(Foxboro)

TABLE ONE

INSTRUMENT SPECIFICATIONS

SPIAL-S /2-3A

Lithium
Chloride

Pall Tramity
Micro

w1 M

SERIAL NO. RANGE ACCURACY REPE

846 847 0 100 PSIA +.015 PSI

44210 - 44222 - . e -

44224 - 44232

44234 - 44238 50- 150°F .5 e . 1°F

inclusive .

191501, 191509,

191522

5835 1, 5825 2 i

5835 3, 6084 -4

6084-9, 58356 -

60847, 58359

5835 10, 6084-8 20 104°F +1.0%F + .5
0 600°F +2 O°F s. V¢

BA0OSA0348A1 0. 927-11 23scim +1.0% of



Fr'"fff""""""'“""""‘“‘"“"*"'“"""'""“‘“‘“""""""”"""’"

TABLE TwO
SENSOR PWYSICAL LOCATIONS

210 MMEER SERIAL NUMBER SUBYOLUME ELEVATION
} 191822 1 670'0"
2 44210 ! 670'0"
3 44211 3 6570
4 44212 b4 657°0Q"
§ 44212 k| 8390
A\ 44l k) 639 0"
) 44215 d(Annylar Ring) 643 0"
8 4216 B §15°0"
) an $ 620'0"
10 442'8 H 620 ¢
N 4219 5 620'0"
H 4422 8 608'0"
13 4 ) 608'0"
4 an ] 608'0"
1§ 191509 § 608°'0"
6 44224 7 §98°0"
7 44228 14 $98°0"
'8 44226 ! 5380
9 wn ? 598 0"
20 44228 8 $a87°0"
! 44230 3 870"
22 awarn 8 5870
23 1918¢1 4 s87°0Q"
2 a2 9(CRD Space) §98°0"
28 44238 FCCRD Space)) 580 0"
6 44236 10¢ Torys) $78°0"
2 way 10( Torus) 780"
| 44238 10(Torus) $18 0"
29 44229 10t Torus) L3 M
0 an 10(Torus) L3 B

Thermocouple (inlet to 1Ry Vesse!))

clean-up WX)

] 5835 ) 200
H $838-2 2.3.4 6530
’ “”" 30,0. ‘3"'9'
3 6084-4 5 6200
$ 60843 ) 608 0"
[ $835-6 1 600 0"
? 60847 8.9 o
4 8084-8 8.9 $9 0"
9 $835-9 10 $78° 0"
10 $835-10 0 $78 0"

Thermocouple

(Saturated) " i
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[dealized View of Drywell and Torus
Used to Calculate Free Volumes
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A.2.a. Temperature

The location of the 30 platinum RTD's was chosen to avoid conflict with
local temperature varfations and thermal influence from metal structures. A
temperature survey of the contiinment was previously performed to verify that
the sersor locations were representative of average subvolume conditions.

The RTD's were manufactured by Burns Engineering Inc, and are Mode!
SP 1A1-5 1/2-3A. Eack RTD ang its associated bridge network was calibrated to
yield an output of approximately 0-100 mV over a temperature range of
50-120°F. Each RTD was calibrated by comparing the bridge output tc the true
temperature as indicated by the temperature standard. Four temperatures were
used for the calibration. Two calibration constants (a slope and intercept of
the regression line) were computed for each RTD by performing a least squares
fit of the RTD bridge output to the reference standard's indicated true
temperature.

The temper:ture standary uced for all calibrations was a Volumetrics RTD
Model VMC 701-B used with a Dewce!)/RTD Calibrator Mode! 07782. The standard
was calibrated by Volumetrics on January 20, 1988 to standards traceable to
the NBS.

The plant process computer scanned the output of each RTD-bridge networ’
and converted the output to engineering units using the ca'ibration constants.

A.2.b. Pressure

Two precision quartz bourdon tude, absolute pressure gauges were utilized
to measure total contaimment pressure. Each gauge had a local digital readout
and a Binary Coded Decimal (BCD) output to the process computer. Primary
containment pressure was sensed by the pressure gauges in parallel through a
378" tygon tube connection to a special one inch pipe penetration to the
containment .,

Each precision pressure gauge was calibrated from 62.8-65.8 PSIA in
approximately 0.5 PSI increments using a third precision pressure gauge
(Volumetrics Mode! Q7726) that had been sent to Volumetrics for calibration.
The pressure standard was calibrated on Febryary 19, 1988 using N8S traceable
reference standards.

The digital readout of the instruments were in “counts" or arhitrary
units. Calibratfon constants (a slope and Intercept of a regression line)
were eniered into the computer program to convert “counts” into true
atmospheric pressure as read by the third, reference gauge. No mechanica!l
calibration of the gauge: was performed to bring their digital dispiays into
agreement with true pressure.

A.2.c. Vapor Pressure

Ten 1ithiur chloride dewcells were used to determine the partial pressure
due to water vapor in the containment. The dewcells were calibrated using the
Volumetrics calibrator described in section A.2.a. above and a chilled mirror
dewcell standard (Volumetrics S/N 1263) calibrated on January 20, 1988 by

1490M/ -8~



Volumetrics. The calibration constants ror e2:h dewcell (the slope and
intercept of a regression line) were computa~ relating the 0-100 mV output of
the signal conaitioning cards to the actu3i .ewpoint indicated by the
refereance standard.

A.2.0. Flow

A rotameter flowmeter, Fischer-Porter serial .wrber 8405A0348A1, was used
for the flow measurement during the induced leakage phase of the IPCLRT. The
flowmetar was calibrated by Fischer-Porter on February 19, 1988, to withia #1%
of full <cale (0.927-11.23 SCFM) using NBS traceable standards.

Plant personne! continucusly monitored the flow jSuring the induced leakage
phase and cocrected any minor deviatiors from the induced flow rate of
8.82 SCFM by adjusting a 3/8" needle valve on the flowmeter inlet. The flow
meter outlet was unrestricted and vented to the atmosphere. The fluwmeter was
calibrated to standard atmospheric conditions.

A.3 Type A Test Measurement

The IPCLRT was performed utilizing a direct interface with the station
process computer. This system consists of a hard-wired installation of
temperature, dewpoint, and pressure Ynputs for the IPCLRT to the process
computer. The interface allows the process computer to scan the inputs and
send the data, still as a millivolt signal or BCO (binary coded decimal) in
the case of pressure, to the PRIME computer with minimal manual inputs and
without the disadvantages of multiplexers or positioning sensitive electronic
hardware inside the containment during the test.

The PRIME computer was usea to compute and print the leak rate data using
either the ANSI/ANS mass plot method (ANSI/ANS 56.8), a total time method
based on ANSI/ANS N45.4, or the EN-TOP-1 method. Key parameters, such as
total time measured leak rate, volume weighted dry air pressure and
temperature, und absolute pressure were monitored using a Tektronix 4208
terminal and a Tek*ronix plotter. Plant personnel also plotted a large number
of other parameters, ‘ncluding reactor water leve! and temperature, torus
water level, dry air mass, volume weighted partial pressures and temperature,
total time leak rate, statistically averaged leak rate and UCL, and al! sensor
outputs in engineering units. In all cases, data was plotted hourly and
computer summaries we<e obtained ot 10 minute time intervals. The plotting of
data and the computer printed summaries of data allowed rapid identification
of any problems as they might develop. Figure 2 shows a schematic of the data
acquisition system,
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A.4 Type A Test Pressurization

A 3000 SCFM, 600 hp, 4kV .lectric oll-free air compressor was used to
pressurize the primary containment. An identical compressor was available in
standby during the IPCLRT. The compressors were physically located on a
single enclosed truck trafier located outside the Reactor Bullding. The
compressed air was piped using fiexible metal hose to the Reactor Building,
through an existing four inch fire header penetration, and piped to a
temporary spool plece that, when installed, allowed the pressurization of the
drywell through the "A" containment spray header. The inboard, containment
spray fsolation valve, MO-1-1001-26A was open during pressurization. Jnce the
containment was pressurized, the MO-1-100!-26A valve was closed and the spool
piece was removed and replaced with a blind flange. The outboard containment
spray value MO-1001-23A was closed and out-of-service for the test.

1450H/ «10-
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SECTION B8 - TEST METHOD

B.1 Basic Technique

The absolute method of leak rate determination was used. The absolute
method uses the ideal gas laws to calculate the measured leak rate, as defined
in ANSI N45.4-1972. The inputs to the measured leak rate calculation include
subvolume weighted containment temperature, subvolume weighted vapar pressure,
and tota! absolute air pressure.

As required by the Commission in order to pervorm a short duration test
(measured leak rate phase of le<s then 24 hours), the measured leak rate was
statistically analyzed using tae principles outlined in BN-TOP-1, Rev. 1. A
least squares regression lin: for the measured total time leak rate versus
time since the start of the test is calculated after each new data set is
scanned. Tre calculat. 1 'eak rate at a point in time, ty, is the leak rate
on the regression line t the time t;.

The use of a regression line in the BN-TOP-), Rev. | report is different
from the way it is used in the ANSI/ANS 56.8 standard. The latter standard
uses the sicpe of the regression line for dry air mass as a function of time
to derfve a statistically averaged leak rate. In contrast, BN-TOP-1, Rev. !
calculates a regression line for the measured leak late, which is a function
of the change in dry air mass. For the ANSI/ANS calculations one would expect
to always see a negative slope for the regression line, because the dry air
mass is Jecr2asing over time due to leakage from the containment. For the
regression line computed in the BN-TOP-1, Rev.! method the idea! «lope is
zero, since you presume that the leakage from the containment is corstant over
time. Since it is imoossible to fnstantaneously and perfectly measure the
containment leakage, the siope of the regression line will he positive or
negative depending on the scatter in the measured leak rate values obtained
early in the test. Since the measured leak rate is a total time calculation,
the values computed early in the test will scatter much more than the values
computed after a few hours of testing.

The computer printouts titled “Leak Rate Based on Tota! Time Calculations”
attached to the BN-TOP-1, Rev. 1 topical report are misieading in that the
column titled "Calculated Leak Rate" actually has printed out the regression
line values (based on all the measured leak rate data computed from the data
sets received up until the last time l1isted on the printout). The calculated
leak rate as a function of time (ty) can only be calculated from data
avallable up until that point in time, ty. This is significant 'n that the
calculated leak rate may be decreasing over time, despite a substantia)
positive slope in the last computed regresston line. Extrapolation of the
regre sfon line is not required hy the BN-TOP-1, Rev. | criteria to terminate
a shori duration test, What fs required fs that the calculated leak rate be
decreasing over time or that an increasing calculated leak rate be
ertripolated to 24 hours. The aistinction between the regression line values
and the calculated leal. rate as a function of time 15 made in Section 6.4 of
BN-TOP-1, Rev. 1. Calculated leak rates, as a function of time, are correctly
printed out in the "Trends Based »a Total Time Calculations” computer
printouts in Appendix 8 of BN-TQOr-1, Rev. 1.
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Associated with each calculated l'eak rate is a statistically derived upper
confidence limit. Just as the calculated leak rate in BN-TOP-1, Rev. 1 and
the statistically averaged leak rate in the ANSI/ANS standards are not the
same (and do not necessarily yield nearly equal values), the upper confidence
limit calculations are ‘greatly different. In the BN-TOP-1, Rev. 1 topica!
report the upper confidence limit is defined as tne calculated leak rate plus
the product of the two sided 97.5% T-dic<tribution value (as opposed to the
one-sided 95% T-distribution used in the ANS/ANSI standard) and the standard
deviation of the measured leak rate data about the computed .egression line
(whi_h has no relationship to the value computed in the ANSI/ANS standards).

There are two important conclusions that can be derived from cata analyzed
using the BN-TOF-1, Rev. 1 method: 1) the upper confidence limit for the same
measured leak rate data can be substantially greater than the value calculated
using the ANSI/ANS method, and 2) the upper confidence limit does not convirge
to the calculated leak rate nearly as quickly as usually observed in the
latter method as the number of data sets becomes large. MWith this in mind,
the upper confidence limit can become the critical parameter for concluding a
short duration test, even when the measured leak rate seems to be wel!l under
the maximum allowable leak rate. A graphical comparison of the two methods
can be made by referring to Figure 3 for the BN-TOP-1, Rev. 1 calculated 'eak
rate and upper confidence limit and to Fiqure F-1 in Appendix F for the
statistically averaged leak rate and* upper ccnfidence limit based o1 ANSI/ANS
56.8-1981. This data supports the contention of mary that BN-TOP-1, while it
may not give the pest estimate of containment leakage, is a conservative
method of testing. The ANSI/ANS 56.8 data contained in Appendix F is provided
for information only. The reported test results are based on BN-TOP-!, only.

B.2 Supplemental Verification Test

The supplemental verification test superimposes a known leak of
approximately the same magnitude as La (8.16 SCFM or '.0 wt %/day as defined
in Technical Specifications) The degree of detectability of the combined
leak rate (containment calculated leak rate plus the superimposed, induced
leak rate) provides a basis far resolving any uncertainty associated with
measured leak rate phase of the test. The alluwed error band is s 25% of La.

There are no references to the use of upper confidence 1imits to evaluate
the acceptability of the induced leakage ohase of the IPCLRT in the ANS/ANSI
standards or in BN-TOP-1, Rev. 1.

B.3 Instrument Error Analysis

An instrument error analysis was performed prior to the test in acrordance
with BN-TOP-1, Rev. | Section 4.5. The instrumert system error was caiculated
In two parts. The first was “o determ'ne the system accuracy uncertainty
The second and more important calculation (since the leak -ate 1s impa:ted
most by changes in the containment parameters, was performed to determine the
system repeatablifty uncertainty. The results were 0.180] wt %/day and

0265 wt %/day for a 6-hour test, respectively. These values are Inversely
proportional to the test duration.

The instrumentation uncertainty 1s used only to illustrate the syitem's
ability to measure the required parameters to calculate the primary containment
leak rate. The mathematiral yerivation of the above values can be found in
Appendix D. The method of calculating the equipment uncertainaty is in
conformance with the method outlined in Bi-TOP-,
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It is extremely important during a short duration test to quickly fdentify
a failed sensor and in real time back the spurious data out of the calculated
volume weighted containment temperature and vapor pressure. Failure to do so
can cause the upper confidence limit value to place a short duration test in
jeopardy. It has been the stations experience that sensor failures should be
removed from all data collected, not just subsequent to the apparent fallure,
in order to minimize the discontinuity in computed values that are related to
the sensor failure (not any real change in containment conditions). For this
test, however, no ‘nstrument failures after the start of the test were
en.Jun.ered. However, a single RTD failed in the drywell, RTD 8 in “ubvolume
4, prior to the start of the test for spiking high and then reading high. The
effect of this failure is analyzed in section F.5 of this report. The
instrument error analysis in Appendix D reflects the instrument failure and
unused instrument.

SECTION C - SEQUENCE OF EVENTS

C.1 Test Preparation Chronology

The pretest preparation phase and containment incpection was completeuy on
Junc 12, 1988 with no apparent structural .eterforation being observed.
Major p-eliminary steps included:

~

1) Blocking open three pairs of drywel'® to supprecsion chamber vacuum
breakers.

<) Installation of all IFCLRT test equioment in the suppression chamber.

3) Completion of al! repaiis and installatians in the dry«211 affecting
primary containment.

4) Venting of the reactor vesse! to the drywell by nnening the manual
head vent line to the drywell equipment drain sump.

$) Installation of the IPCLRT data acquisition system including computer
programs, inc<trument console, locating instruments in the drywell, and
assoclated wiring.

6) Completion of the pre-test valve line-up.
This tes. was conducted at the end of the refuel outage to test the
containment in an “*s Left" condition with repairs and adjustments. The

Station has an exemption to 10CFRSO, Appendix J requirements to allow
performing the test at the end of the refue! outage.

14504/ -14.



.2 Test Pressurization and Stabilization Chronology

14901/

DATE
06-12-88

6-13-88

TIME
0300
0550

0613
0807

0820

0900

1052

1200

2050

2355

0225

0230
0402

EVENT

Began pressurizing containment.

Drywell Head, X-1, and X-4 snooped. No leaks observed.
Snooped all accessible penetrations in reactor
building. No leaks observed.

2-1402-4B leaks excessively through packing.

Stopped pressurizativ. due to reactor water and torus
water level decreasing at an unacceptable rate.
Increased reactor water level to approximately 87",

Closed the 2-1001-26A and 2-4799-127 valves, Unloaded
the compressor and stopped pressurization. Raised
reactor water level to approximately 100".

Tightenad packing on the 2-1402-48, 2-._.01-28A, 34A
valves. Closed the 2-2301-6 valve to fully seat.

-

Containment is pressurized to 65 PSIA. Beginning
containment stabilization phase.

Attempts are being mace to determine a leak of
approvimately 500 SCFH. Al) systems are being snooped.

Closed the 2-1001-25A valve on the outboard side of the
2-1001-26A valve. Mo effect on the leakage rate.

Leakrate has stabilized at 1.3Lp stil1] searching “or
the leakage.

Locked out RTD #8 in subvolume #42-2499-20A was found
blowing air inside the hydrogen monitoring panel.

Heater sample box wts disconnected and removed.
2-2499-20A valve was closed. The leakage path was found.

All stabilization criteria have been satisfied.

-15.



C.3 Measured Leak Rate Phase Chronology

DATE TIME EVENT

06-13-88 0405 Containment temperature stable below 0.1°F/hour.
Reactor vessel level drop of approximately 0.5
inches/hour. Reactor water temperature stable below

1°F/hour.
0405 Starte. meausred leak rate phase. Base data set #13).
1006 Terminated measured leak rate phase at 6 hour point,

base data set #218. Calculated leak rate was Q0.4155 wt
%/day and decreasing over time. The average measured
leak rate over the last five hours was 0.4194 wt %/day.
The upper confidence 1imit was 0.462) wti/day. All
other BN-TQP-1, Rev. | criteria for terminating the test
were satisfied.

C 4 [nduced Leakage Phase Chronology
DATE TIME EVENT

~

06-13-88 1040 Valved in the flowmeter at 8.82 SCFM (80% scale
reading). Radiation Protection is collecting a sample
of containment air,

1106 Stabilization began for induced phase. OQata set #224.

1206 Began induced phase of the test. Base Data set #230.
The one hour stabilization required by Bi-TOP-1 was
complted.

1517 Terminated induced phase. Last data set was #249.

Calculated leak rate was 1.3542 wt%/day. With an upper
confidence limit of 1.4626. Data indicate: a successfu!
test.

C.5 Depressurization Phase Chronology

CATE M€ EVENT

06-13-88 1650 Began containment depressurization using procedure for
venting through the Standby Gas Treatment System
(SBGT). Flowmeter isolated.

1810 gop;ossuri'od down to 52.24 PSIA tc¢ parform specia) test
-8,
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DATE TIME EVENT

06-13-88 2010 Completed special test 2-81 preparing to
depressurization again.

2210 Depressurized to 27 PSIA. Opened 2-1601-63 wide open
for final depressurization.

06-14-88 031§ Technical Staff personnel entered drywell. No apparent
structural damage. Verified all instruments remained in
place. Removed ali instrumentation in the drywell.

0604 Made initial entry to suppression chamber. Verified all
instrument remained in place and removed all remaining
tnstruments. Sump levels in drywell chocked and
recorded.

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. | test method
for a short duration test car be found in Table 3. Grashic results of the
test are found in Fiyures 3-7. For comparison purposes only,
the statistically averaged leak rate and upper confidence 1imit using the ANS/ANSI
56.8-1981 standard are graphed ‘n Figure F-1. A summary of the computed data
using the ANS/ANSI standard is found in Appendix F.

0.2 Induced Leskage Phase Data

A summary of the computed data for the Induced Leakage Phase of the
[PCLRT s found in Table 4. The calculated leak rate and upper confidence
Iimit using the BN-TOP-1, Rev. | method are shown in Figure 8. The measured
leak rate and last computed regression line are shown in Figure 9.
Containment conditions during the Induced Leakage Phase are presented
graphically in Figures 10-12.
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Measured Leak Rate Test Results

TABLE 3

DRY AIR  REACTOR MEAS.  CALC. UPPER
DATA TEST ©  AVE.  PRESSURE LIVEL  LEAK  LEAK  CONF.
SET #  TIME  DURATION TEMP.  (PSIA) (INCHES) RATE  RATE  LIMIT
181 04:05:31 0.000  93.1  63.6012  91.9940
182  04:15:33  0.167  93.1  63.5971  91.8900 0.4937
183  04:25.33 0.33¢  93.1  63.5935  91.7510 0.4135
184 04:35:35 0.501 93.1  63.5907  91.7510 0.3569 0.3529 0.4471
185  04:45:35 0.668  93.1  63.5850  91.6120 0.4342 0.3893 0.6825
186  04:55:36 0.835  93.1  63.5825  91.5080 0.3940 0.3828 0.5716
187  05:05.39 1.002 93.1  63.578! 91,5080 0.4414 0.4050 0.5728
188  05:15:39 1.163  93.0  63.5752  91.3690 0.3843 0.3916 0.5297
189  05:16:01 1.17§  93.0 63,5752 91,3690 0.3823 0.3885 0.5031
190  05:25:04 1.343  93.0  53.5714  91.3690 0.4185 0.3923 0.5006
191 05:3t:05 1.509  93.0  63.5675  G1.3€%0 0.4552 0.4087 0.5208
192 05:46:06 1.677  93.0  63.5636  91.2650 0.438) 0.4164 0.5223
193 05:56:09 1.844  93.0  63.5608  91.1260 0.4244 0.4184 0.5169
194 06:06:09 2.011 93.0  63.5576  91.1260 0.4328 0.4223 0.5150
195  06:16:10 2.178  93.0  63.5547  90.8830 0.4028 0.4171 0.5053
196  06:26:10 2.344  93.0 $3.5505  90.8630 0.4323 0.4207 0.5047
197 06:36:14 2.512  93.0  63.5473  90.7¢40 0.4247 0.6217 0.5017
198 06:46:15 2.679  93.0  63.5434  90.7440 0.4387 0.4257 0.5026
199  06:56:15 2.846  93.0  63.5419  90.6400 0.4205 0.4250 0.4988
200  07:06:15 3.012  93.0  63.5389  90.5010 0.4115 0.3226 0.4938
200 07:16:16 3.180  92.9  63.5352  90.3620 0.4219 0.4226 0.4913
202 07:26:20 3.347  92.9  63.5324  90.3620 0.4302 0.4241 0.4906
203 07:36:2) 3.514  92.9  63.5300  90.2580 0.4246 0.4244 0.4887
204 07:46:25 3.682  92.9  63.5282  90.2580 0.4147 0.4239 0.4855
205 07:56:23 3.849  92.9  63.5249  90.2580 0.4190 0.4225 0,4833
206  08:06:26 4.015  92.9  63.5206 90.0840 0.4151 0.4214 0.4806
207 08-16:28 4.183 929  63.5198  90.0840 0.4129 0,4202 0.4780
208  08:26:30 4.350  92.9  63.5168  89.9450 0.4224 0.4205 0.4768
209  08:36:33 4.517  92.9  63.5147  §9.8070 0.4176 0.4200 0,475
21 08:46:33 4.684  92.9  63.513)  89.8070 0.4176 0.4197 0.473%
210 08°%A:35 4,38 92.9  63.5091 89,7620 0.4249 0.4203 0.4730
212 09:06:35 4,018  92.9 63.5C34 82 7020 0.4162 0.4197 0.4714
213 09:16:36 5.185 92,9  63.5070  89.9630 0.4082 0.4183 0.469!
214 09:26:36 5.352  92.9  62.5033  89.5630 0.4212 0.4185 0.4684
215 09:36:37  5.519  92.9  63.5020 89.5280 0.4158 0.418) 0.4£70
216 09:46:39 5.666  92.9  63.5003  89.3900 0.4086 0.4169 0.465!
217 09:56°4)  5.853  92.9  63.4975  89.2510 0.4151 (.4166 0.4639
218 10:M6:43  6.020  92.9  63.4971  89.2510 0.4072 0.4155 0.462)
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[nduced Leakage Phase Test Results
TABLE 4
CRY KIR REACTOF  MEAS. CALC. UPPER

DATA TEST AVE. PRESSURt  LEVEL LEAK LEAK CONF .
SET # TIME ODURATION TEMP.  (PSIA) (INCH.S) RATE RATE LIMIT

230 12:06:56 0.000 93.0 63.4372 25.4520

23] 12:16:57 0.167 93.0 63.4308 88.3130 1.3986

232 12:27:00 0.335 93.0 63.4242 88.3130 1.5294

233 12:37:04 0.502 93.0 63.4189 88.1750 1.4124 1.4537 2.43%7
234 12:47:05 0.669 93.0 63.4132 88.1750 1.4618 1.4615 1.8206
235 12:57:05 0.836 93.0 63.4075 88.1750 1.4628 1.4652 1.6916
236 13:07:06 1.003 93.0 63.4023 88.0010 1.3386 1.4018 1.6317
237 13:17:06 1.170 93.0 63.3975 88.0010 1.3192 1.3566 1.5575
238 13:27:08 1.337 93.0 63.3905 87.8620 1.3583 1.3442 1.5174
239 13:37:10 1.504 93.0 63.3857 87.8620 1.3568 1.3373 1.4926
240 13:47:14 1,672 93.0 63.3806 87.7580 1,3598 1.334) 1.4774
24) 12:87:15  1.839 93.1 63.3743 87.6130 1.3649 1.3340 1.4692
242 14:07:16 2.006 93.1 63.3695 87.5190 1.3661 1.3347 1.4635
243 14:17:16 2.173 93.1  %63.3651 87.6190 1.3635 1.3348 1.4578
244 14:27:20 2.340 93.1 63.3589 87.4450 1.3623 1.3349 1.4528
245 14:37:25 2.508 93.1 63.3532 87.4450 1.3645 1.3356 1.4495
246 14:47:28 2.676 93.1 63.3476 87.3070 1.3663 1.3369 !.4473
247 14:57:29 2.843 93.1 63.3411 87.3070 1,399 1.3451 1.4569
248 18:07:31  3.010 93.1 63.3369 87.2020 1.382) 1.3485 .4579
<49 15:17:33 3.1 93.1 63.3307 87.2020 1.3962 1.3542 1.4626
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SECTION € - TEST CALCULATIONS

Calculations for the IPCLRT are based on the BN-TOP-1, Rev. | test method
and are found in the functional requirements specification CECo Generic ILRT
computer code document ID# SSS-88-002 Dated April 1, 1988. A reproduction of
the BN-TOP-1, Rev. 1 test method can be found in Appendix C. In preparing for
the first Quad Cities short duration test using BN-TOP-1, Rev. 1 a number of
editorial errors and ambiguous statements in the topical report were
identified. Yhese errors are presented in Appendix E and are editorial in
nature only. The Station has made no attempt to improve or deviate from the
methodology outlined in the topical report.

Section 2.3 of BN-TOP-1, Rev. 1 gives the test duration criteria for a
short duration test. 8y station procedure some of these duration criteria
have been made more conservative and in some cases these chinges may be
required by regulations.

A. "Containment Atmosphere Stabilization®

Once the containment is at :est pressure the containment a.mosphere
shall be allowed to stabilize for about four hours ( 4 hours re uired
by Quad Cities procedure and actual stabtlization: 17 hrs, S7 min)
The atmosphere 1s considered stabilized when:

1. The rate of change of average temperature is less than 1.0°F/hour
averageéd over the last two hours.

ATA SET* AVE, CONTAINMENT TEMP. AT

180 93.153

174 93.237 0.084

168 93.294 0.087
average: &

* Approximate time interval between data sets is 10 minutes.
or

2. "The rate of change of temperature changes less than
0.8°F/hour/hour averaged over the last two hours."

(Not required If A, satisfied)
B. Data Recording and Analysis
1. “The Trend Report based on Total Time calculations shall iIngdicate

that the magnitude of the calculated leak rate is tending to
stabilize at a value less than the macimum allcwable leak rate

(LA)'--“

By Quad Cities procedure the calc - 4 leak rate must be less
than 0.75 La. The actua! value -158% La, stable, and
decreasing (no extrapolation requl

and

1490M/ .32.



2, "The end of the test upper 95% confidence limit for the calculated
leak rate based on total time calculations shall be less than the
maximum allowable leak rate.”

By Quad Cities procedure the upper co-fidence limit must be less
than 0.75 Lg. The actua’ value was 0.4621 L,.

and

3. “The mean of the measured leak rates based on Total Time
calculations over the last five hours of the test or last 20 cata
points, whichever provides cthe most data, shall be less than the
maximum allowable le & rate."

By Quad Citles procedure this average must be less than 0.7%
La. The actual value was 0.4194 Ly for the last 5 hours.

and

4. "Data shall be recorded at approrimately equal intervals and in no
cate at intervals greater than one hour."

At Qued Cities data scans are automatically performed on 10 minute

intervals. No data sets were m'ssed or lost during the & hour
test period. No computer fallures were encountered.

and

5. "At least twenty (20) data point shall be provided for proper
statistical analysts.”

There were 38 cata sets taker for this test.

ang

6. "In no case shal) the minimum test duration be less than six (6)
hours."

Quad Cities' procedure 1imits a short duration tast to a minimum
of six (6) hours. The data taken during this test would support
the argument that a shorter duration test can bDe conducted. Al
of the above termination rriterta were satisfied in six (6) hours.

SECTION F - TYPE A TEST RESULTS
F. r k R T Resu!

Based upon the data obtained during the short duration test, the following
results were determined: (Lg « 1.0 wt %/day)

1) Calculated leak rate at 6 hours equals 0.4155 wt %/day and declining
steadily over time (<0.750) wt %/day).
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2) Upper confidence 1imit equals 0.4621 wt %L'day ang declining (<0.750 wt
%/day).

3) Mean of the measured leak rates for the last 5 hours (32 data sets)
equals 0.4194 wt %/day (<0.750 wt %/uay).

4) Data sets were accumulated at approximately 10 minute time intervals
and no intervals exceeded | hours.

5) There were 138 data sets accumulated in 6§ hours measured phase.

6) The minimum test duration (by procedure) of 6 hours was successfully
accomplished (> € hours).

F.2 Induced Leakage Test Results

A leak rate of 8.82 scfm (1.0814 wt %/day) was induced on the primary
containment for this phase of the test. The leak rates during this phase of
the test were as follows.

BN-TOP-1 Calculated Leak Rate 0.4155 0.4155
(Measured Leak Rate Phase)

Induced Leak (8.79 scfm) 1.08'4 1.0814

Allowed Error Band «0.2 ;f_%%gg

BN-TOP-1 Calculated Leak Rate 1.4626 wt %N/day

(Induced Leak Rate Phase)

The induced phase of the test has a duration criteria given in Section
2.3.C of BN-TOP-1. The test duration requi~ements are listed below and
were satisfied by the *est procedure and the data ana'vsis:

1. Contalnment atrospnreric conditions shall be allowed to stabilize for
dbout ne hour after superimposing the known leak. (ac'ual: 1 hour).

2. The verification test duration shall be approximately iqual to hal*
the integrated leak rate test duration. (actual: 3 hcurs for 6 hour
test)

3. Results of thig verification test shall be acceptable provided the
correlation be'ween the verification test data and the Integrated leak
rate test Jata demonstrate an agreement within plys = mi= <« 2§
percent. (actua': see results above)
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F.3 Pra-Operational Results vs Test Results

Past IPCLRT reports have compared the results of each test wity the
pre-operational IPCLRT, performed April 20-21, 1971. Over the last 16
years, different tdst ejuipment, sensor locations and number of sensors,
test methods, and test duration have been used. This test vielded results
that compare favorably with recent tests and demonstrate that there has
been no substantial deterioration in containment integrity.

TEST DURATION TALCULATED LEAK RATE SYATISTICALLY AVE,

TEST DATA (HOURS) (BN-TOP-1) LEAK RATE (A% ,/ANS)
August, 197) 24 Not Avallable 0.1112

1976 24 Not Ava‘lable 0.327

1980 24 Not Ava'lable 0.449

1983 74 Not Avaliable 0.464
Febivary, 1984 24 Not Available 0.385
May, 1985 24 . 3670 0.40M
October, 1986 3 3225 0.329¢
June, 1987 6 41585 0.414)

F.4 TYPE A TEST PENALTIES

Ouring the type A *est, there were a number of systems that were not drained ard
vented outside the co~.alnment. The isolation valves for these systems or
penetrations were ~ot “challenged” by the type A test. Even though these :ystems
would not be drained and vented during a DBA event, historically, penalties for the e
systems have been added to the type A test results.

1 490K/ 15




AS LEFT

M Na!y! PATHWAY iEAKAgg

Primary Sample Valves 0.00 0.00
ACAD 3.3 0.00674
RHR A 2.45 0.00500
RHR B 1.6% 0.00337
Feedwater

OWFDS 0.75 0.00153
DWEDS 0.40 0.00082
RCIC steam exhaust 3.88 0.00792
RCIC drain 1.65 0.0033?
HPCI steam exhaust 3.22 0.00658
HPCI Drain 2.10 0.00429
All e'ectrical penetrations 0.20 0.0004)
Oxygen analyzer 16.0 0.03268
Tip purge check valves 3.0 0.00613
CAM Tsolation Valves & Panels 0.00 0.00
MSIV drain valves 0.00 0.00

SRM/IRM Purge 8.8% g.gs
Tota) 3860 SCFH \ wti/day

F.S EVALUATION OF INSTRUMENT FA

Prior to the start of the test, RTD No. 8, located behind the biological
snield, falled. The instrument spiked high, then read high. The failure was
noted and locked out approximately one hour forty minutes prior to the measure
phase.

The effect of this instrument fallure on the instrument error reported in
section B.3 of this report is minimal.

The system accuracy uncertainty becomes 0.1801 wt %/day and the system
repeatability uncertainty becomes 0.0265 wt %/day for a 6 hour test.
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F.6 xS FOUND TYPE A TEST RESULTS

Tre fiilowing table summarizes the results of all type B and C testing, as
we!! as the IPCLRT results to arrive at an "As Found” type A test result.
Since the total is moré than the 0,750 wt %/day, the present schedvle of
performing a type A test every refuel outage must be maintained.

A? ﬁ” (ﬁfh)
Y

M
LEAKAGE

(1) MSIV's @ 25 PSIG 17.28
(2) MSIV's converted $7.30

to 48 PSIG*
(3) A1l Type C Tests s 1811.84 £4.94

(Except MSIV's)
(4) A1l Type B Tests 12.€ 12.2
TOTAL (2 + 3 + &) i!;l;! iﬂ.’!

(1) Type A Test Integrated
Leak Rate Test)

0.4185 wt %/day

(2) Upper Confidence Limit
of Type A Test Result

0.4621 wt %.day

(3) Correction for Unvented
Volumes Ouring Type A Test

0.0788 wt %/day

(4) Correction for Repairs

Prior to Type A Test 2.956 wt Y/day <1§§g.zs - 1217
(As Found - As Left) ;

(5) Correction for Change  0.000 wt %/day in
Sump Levelr*
TOTAL (2 + 3 ¢ 84 4+ 5) 3.497 wt %/day (As Found ILRT Result)

* Leak Rate at 25 PSIG converts to Leak Rate at 48 PSIG using conversion
ratio of 1.58. REFERENCE ORNL - NISC - §, Oak Ridgge National Laboratory,
Aug. 1965, page 10.55.
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APP XA
11°¢ 8 (38

Presented herin are the results of loca) leak rate tests conducted on al)
peretrations, double-gasketed seals, and tsolation valves since the previous 'PCLRT
in October 1986. Total leakage “or double gasketed teals and total leakage ‘or all
penetrations and isolation valves following repairs satisfiea the Technical
Specification 1imits.
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The tova! time measured leak rate, 3iven by the functional reguirements
*pacification CECo Gener'ic ILRT Computer Code Oocument 1D # $55-88-002 Dated
April 1, "988 (see Appendix C), assumes that the containment free alr space is
280,327.5 ft- at a water level in the reactor of 35", torys water leve! i3
2ero, 470 that any change in reactor water level 's due to a water lgakage
from the containment changing the free air volume. [f the water leakage is
from the containment and due to the operation of the shutdown cooling mode of
RHR to maintain reactor water temperature, this leakage wou'd not be
representative of accident concitions when shutdown cooling would be isolated.

Ouring tne stabilization phase of the test considerable effort went into
rogucinq tme rate of level decline to appronimataly 0.45 inches/mour (11.28
fto/hr ar 1,40 GPM) that was experienced during the test. Since the leakage
could not be reduced further and level ingication for the suppression pool
Indicated that most of the water leaving the reactor was not entering the
suppression pool, but leaving containment, the computer program option for
Including the vessel level in the leak rate calculation was selected.

The test verification furing the induced phase of the test demonstrates
the accuracy of this mode! and the change was completely explained %0 the NRC
inspector witnessing the test.

A hand calcylation, using & compdete water talance, 's included in this
Appendix to show that the leak rats reported is not significantly affected by
a more detalled analysis, including changing subvol.me free air space due to
»at:r 'eaking from the reactor vessel to the dryse!] sumps and suppression
pool .

To perform a leak rate calculation with a chln?lﬂq containment free air
space, the dry alr mass for sach containment subvolume t5 calculated using the
following equation:

Wy = 2.6995 X Py XV

Ty + 483.8%)

where Py « dry alr pressure in 1T0 subvolume,

Vi » free air space in the 1" subvolume, ang

T o average temperature in the 1t subvelume.

The total containment dry afr mass 15 given by the sum of the dry alr
masses for all of the subvoiumes.

1

Ntozuq
ful
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The computed leak rate will be the total time leak rate and fs given oy:

t - 2 9
Lt 1589 r Wi W

"
where W' =« dry air mass of the containment at the start of the test,

nt

dry alr mass of the contalinment at time ¢,

H duration of the test from start to time ¢t in hours, and

LY « total time leak rate at time ¢,

There are 3 subvolumes to consider in evaluating the effects of water
leakage from the vessel: the vesse! i1tself (subvolume 1), the suppression
pool (subvolume 10), and the subvolume for the drywe!! equipment drain sump
(DWEDS) and the drywel! floor drain sump (OWFDS) (subvolume 9). Ary water
leaking from the vesse! in excess of that added to the sumps and suppression
pool will be assuned to have leaked from the containment through the shutdown
cooling mode of RNR.

DATE Mg QFOS®  QwEDs®

06/21/88 0300 19 8.0
06/14/88 031§ 4.0 6.2
Rate of level change 0.2%0 0.0373

(in/hr)
Rate of free a'‘r vol -1.108 0.142

change (Fta/hr);

*The sumps are assumed %o have illed at a constant rate during the period
nﬂonztno containment was fully pressurized. Each sump holds 1200 gallons and
15 427 deep.

The following tadle gives the extrapolated values of the subvolume free
alr spaces using the above data:

§ WOUR TEST INDUCED TEST

SUBVOLUME

NO. (1) vy ted vy teb vy te0 vy ted
| 10,550 10,550 10,550 10,5%0
b4 5,596 9.59 9,556 9.596
3 10,990 10,990 10,9%0 10,9%0
B 3,783 31,783 3,783 3,783
$ 24,125 24,128 24,128 24,1258
6 32,265 32,268 32,268 32,265
! 27,618 27,818 27.618 27,618
8 26,0M 26,07 26,071 26,07
. 8,308 8,802 8,800 8,797
10° 119,530 119,658 119,200 119,714
e 8,146 §.215 5,238 §, 266

1490K/ 49




* Vg = 8,90 .(Qg§95 X 1200 X .1333.’-(35555 X 1200 X .IJJCO)

Vip = 119,268 - 863.7§ (¥33) X Torys leve! (in)
: n

Vip = 6571.0 - 25CLeve! -35)

Using the subvolume vapor pressure, subvolume temperature, and the
subvolume free a'r space, the dry alr mass for each subvolume can now de
calculated. The following table gives the necessary data for the start of the
test as 04:05:3) on 06/13/88(Data Set No. 181),

DRY AIR SUBVOLUME

SUBVOL VAPOR PRESSURE PRESSURE TEMPERATURE DRY AIR MASS
0. (PSD) SAPSIA) — e (1ps. mass)
| 473 63.620 104456 3211.712
2 482 63.4511) 110.3M4 28%0.76
3 482 63..'1 109,138 3317.68
4 482 63.611 106.428 114).43
5 454 63.599 106.536 7314 .94
£ 496 * §3.597 101,419 9871.98
7 458 63.635 96.697 8526.97
3 443 63.630 86.329 8204 1)

: 443 63.650 87.720 2764 .68
10 .48) 63.612 83.287 37,.818.08
N 2.264 61.829 130,436 1455 .46

1"
W' :“. «86.517.8)

lal

The following table gives the necessary data for the end of the 6 hour
test at 10:06:43 on 06/13/88 (Data Set No. 218).

ORY AIR SUBVOLUME
SUBVOLUME VAPOR PRESSURE PRESSURE Ttlt;lAYUl! DRY AIR MASS

NO (PS1) (PS1A) (1bs. mass)
! (458 §3.522 102.829 3216.08
2 487 §3.513 109.44) 2830 .84
3 467 £3.513 109.030 Ny
4 467 63.513 109,397 1139.73
H 48 63.493 1C6. 680 7301.59
6 .48 63.4%9 101.512 9855 14
? 448 §3.534 96.630 8514 46
8 440 63.536 86.203 81913
3 444 $3.536 87.616 2758.38
10 478 §3.536 83.043 37,796.08
" 2.2'8 §1.762 129.686 147§.28

we . 86,452.0)
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The leak rate for the & hour test is:

LEPT o 3032 wt %/ day (compared to .4072 computed ‘gnoring sump
leve! changes)

The following table gives the necessary data for the start of the induced
phase of the test at 12:06:56 on 06/13/88 (Data Set No. 230).

DRY AIR SUBVOLUME
SUBVOLUME VAPOR PRESSURE PRESSURE Ytlf;IAYURI ORY AIR ﬂA?S

N (PS1) (PSIA) (1s. mass
] 456 63 463 103.329% RN
2 463 63.45¢ 109,392 2888 .49
3 483 63.456 109,154 3309.48
B 483 £3.456 109.580 1138.34
S 476 £3.443 106.780 7293.86
6 479 63.440 101.55% 9845.23
? 443 63.476 96 648 8506.4)
L] 44 ~63.402 86.206 8183.0
] 447 §3.402 87.62! 2754 .95

10 475 63.444 83.08! nmae

n 2.2 6).68%5 126.943% 1478 .40

start
" . 86,380.8%
induced

The following table gives the necessary data for the end of the induced
phase of the test at 15:17:33 on 06/13/88 (Data Set No. 249).

ORY AIR SUBVOLUME
SUBVOLUME VAPOR PRESSURE PRESSURE TtltflAYU!( ORY AIR MASS
)

N, (PSD) (PSIA) (1bs. mass
| 456 63.3%% 104. 369 319%.04
b 463 £3.382 109.674 2882 .33
3 463 63.3%2 108,334 3302.67
4 463 63.3%2 109.883 1135.87
5 4 63.338 106.97) 7279.33
6 478 63.1% 101,668 9827.26
? 4 63.173 96.703 gas . N
R 45% 63.35! 86.66 8169. 0
] 485 63.361 87 740 2748 .60
10 478 §3.33% 83. 148 37.707.63
1 .27} 61 542 130.586 1482 .11

eng
B - 86,2259
infuced
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The leak rate for the induced phase is

L (Induced) » - I;%gg_ X £!£‘1*§‘§*6=I’!‘}!9‘!}l

« 1.3550 wt % / day (compared to 1.3962 computed ignoring
sump level changes)

The above calculations show that the leakage from the reactor vesse! did

not significantly affect the reported leak rate and that the reported values
are conservative values with respect to the actual leakage.

1430M/ -$2-






0. INPUT PROCESSING .
Calculations perfomed Dy the software are outlined below:

0 Average temperature of subvolume #i (Ty)
o The average of all RTD temps in subvolume #1

where N « The number of RTDs in subvolume #4

0.2 Average dew temperature of subvolume #1 (Dy)
o The average of all dew cel) dew temps in subvolume #i

) N
0y @ = $ Ds.J
N jul .

whére N « The number of RTDs in subvolume #4
0.3 Total corrected pressure #1, (Py))

Cy First correction factor for raw pressure #1, (from program
initialization data set).

M) Second correction factor for raw pressure #1, (from progran
inftiglization data set).

Pry Raw pressure #1, from BUFFILE.

Pr « Cy o My Pry /1000, for § digit pressure transmittors

Py » Cy » M) Pry/10000, for & digit pressure transmitters
0.4 Total corrected pressure #2, (Py)

-

C2 First correction factor for raw pressure #2, (from progran
Infticiization data set.

M2 Second correction factor for raw pressure #2, (from progran
inttialization cata set.

Pra Raw pressure #2, from BUFFILE,
P2 » C2 » M2 Pra/1000, for § digit pressyure transmitters

P2 o €2 « M3 Pra/10000, for 6 aigit pressure transmitters

54




0.5  Whole Containment Volume Weighted Average Temperature, (T.)

Approximate N
Method Tee T 131y
fal
]
Tc -
Exact N fy
Method I —
el T4
where:  fie The volume fraction of the 1M subvolume

N o The total # of subvolumes in containment

0.6 Average Vapor Pressure of Subvolume 1, (Curve fit of ASME steam
tables.) (Pvy)

Pvi « 0.01525125 « g.oows 3476 0y
- 1.44734 X 1078 (D4)¢ .+ 7.081828 X 1077 (03
- 2.20128 X 109 (D)4 4 3.03544 X 10°!1 (98

0.7 Whole Containment Average Vapor Pressure, (Pve)

Approximate N
Method Pye = T fi Py
il
Exact Ny Py
Method Pve o T 2
el Ty

N o The total of subvolumes in containment
fie Volume fraction of the 1M subvolume

0.8 wnole Containment Average Dew Temperature, (D¢)

Approximate N
Methed Oc o T 14 04
\

Exact Method The whole containment average vapor pressure,
(Pve) calcylated with the exdct method is used to
find 0.. An initia) value of Oc 15 guessed ang
ased with the equation 1n 0.6 to calculate Py,
This value 15 then compared to the kacwn value fros
0.7. A new value of D, is guessed and the proces:
s repeatec unti! a value of D, s found thae
results in 3 calcylated value of Pv. that is
withia 0001 psia of the value from D.7.

WP« /00C. ?




0.9  Average total containment pressure,(P)

Pal(ProPr)/2

Average total containment dry alr pressure, (Pg)

'dl’-’VC

0.10 Total Containment dry air mass, (M)

Type 1:

where: R « Perfect gas constant, Ve = Total containment free volume.

Type 2:

Pa Ve
R T,

{yac‘z dry air mass accounts for changes in Reactor Vessel
evel,

-~

For uncorrected dry air mass, (Type 1) the below definitions
apply. X

Veof Vi and f{ « VilVe
fel

where Vi 1s the user entered free volume in subvolume .

For corrected dry atr mass, (Type 2) the same definiticns for v,
and fy apply, except that one of the Vis 1s corrected for changes

in vessel level. [f k ig the subvolume number of the correctes
subvolume then:

Vi » Vg = a(C = 1)

? 1sltho number of cubic feet of free volume per inch of vesse!
.V. .

® is the base level of the reactor vessel, in inches.
C is the actua) water leve! in the reactor vessel, in inches.
Vko 1s the volume of the subvolume k when C eguals b.

The volume fractions (fy) are then calculated with the

corrected volume, and 1!) other calculations are subsequently
performed as previously specified for Type ! doy alr mass
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Leakrate Calcyulations using Mass-Plot Method:

This method assumes that the leakage rate is constant during
the testing period, a plot of the measured contained dry air mass
versus time would 1deally yield a straight line with a negative
slope.

Based on the Teast squares fit to the data obtained, the
calculated containment leakage rate is obtained from the equation:

MeAt + 8

Where M o containment dry afr mass a* time ¢ (1vs.)

B o calculated dry air mass at time ted (1bs.)

A e calculated leakage rate (1bs/nr)

t e time interval since start of test (hours)
|

(o)
t (hours) -

The values of the constants A and 8 such that the line 15 Vimear

Teast squares best fitted to the leak rate cata are:

WP« /00C. 7

NECRy ) (My) « (224) (2 Mi)
A e

NE(240% « (224 22

My - ALt

N
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By definition, leakage out of the containment s considered
positive leakage. Therefore, the statistically averaged least squares
containment leakage rate in weight percent per day is given by:

L= (-A) (2400)/8 (weight T/day)
In order to calculate the 95% confidence Yimit of the least

squares averaged leak rate, the standard deviation of the least
squares s'ope and the student's T-Distribution function are used as

follows:
a0 NEMI2 . (omg)? k% }ﬁ (2400) (weight %
' - ——
2 er day)
 (Na2) NECEI2 - (oeq)? _. 8 Gl

WLeleah

where
N -
T -
[ | -
T .
L P
UCL o
3 -

1.6449(N=2) + 3.5283 + 0.85602/(N-2)

T =

(N-2) » 1.2209 - 1.5182/(N-2)

Number of data sets

test duration at the 1M gdata set

standard deviation of least squares slope

Value of the single-sided T-Distridution
function with 2 degrees of freedom

calculated Teak rate in welight %/day

95% upper confidence limig

calculated containment dry afr mass at time te0

0.12 Point to Point Calculations

(hours)
(weight%W/day)

(%/day)
(18s.)

This method calculates the rate of change with respect to time of
dry air mas; vusing the Point to Point Method.
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For every data set, the rate of chanoe of dry air mass between

the most recent, (ty) and the previous time (ty.y) s calculated using
the two point method shown below:

0.13

. 2400 iS4
M - MMy y)
L8 (L4 = t42)) 1751

Then the least square fit of the point to polint leakrates is
calculated as described for dry atr masses in section D.1)

Tota! Time Calculations

This method calculates the rate of change with respect to time of
dry afr mass using the Tota) Time Method

Inftially. o referenge time (t,) is chosen. For every data set
the rate of change of dry afr mass between t. and the most recent
time, ty fs calculated using the two point method shown below.

2400 ’
Ny o ———— (1« My/M,)
'T Tyt e

Then the least squares fit and 95% JCL of the Tota) Time
Teakrates are calculated as shown belew:

T My 20t0% < B 8y 8 My 8y

-
- NI (t? e (1 tpl
CNT Sy My -2 848 M)
As
N (tf - (2 ty)e
Lo B + AL

" 1. 6443(N-2) o S2BY o 0.8%5802/(N-2)
(Ne2) o 1.2205 - 1. 8.82/(N=2)

Note: N s the number of data sets minus one.
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1 (tg =12 (ty) /N2

F = oumis B wnisien TR
“ Pt sty 2y
e /
B .,/’ X ,/' M BT M. AT Nty
\/ N \/
WL ele+To

Note: This equation is calculated for iInformation only from the
start of the test up to 24 hours, then 1t becomes the
official leakrates for future times.

Dl“ .”-YO’-‘ -

This method calculates the rate of change with respect to the
time of dry air mass using the Tota! Time Method.

Inttially, a reference time (t,) is chosen. For every data set
the rate of change of the data 1tem between t, and the most recent
time, (ty) fs caleulated using the two point method shown helow:

; 2400
(ty = tp)

Then the least squares fit of the Toti! Time leakrates and the
BN-TOP-1 35T UCLs are calculated as shown below.

C LMy S0ed2 o 28y 28y #p)
NS (T (T 8y 00

Note: N is the number of data sets minmus one.
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SRR g

(NSt M = 282N
TN T T

Le B+ AL

2.37226  2.822%

e AR o TR o

1 (tp =2 (ty) /N0

“ (e -2 ep? /W
{ « A
T £ . :
o0/ — gt (M)2 - B2 My « AT Ny 8y
\ ! 5 \/
WL oL e Te

Note: This equation is calculated for information only from the
start of the test up to 24 hours, then 1t decomes the

official leakrates for future times.

0.15 Temperature stadilization checking per ANSI 84.8-138)

Ty

Ti.n

Weighted average containment air teperature at hour 1,

Rate of change of weighted dverage containment afr temperatyre

over an n hour period at hour 1, using & two point Backwarss

difference method,

Y1 - Y’-H
n

TQ,R -

el



2y is the ANSI 56.8-198) Temperature stabilization criteria at hour {,
o | Tooa = Tia | 1 must e p 4.
Per ANSI 56.8-1981. I must be less than or equal to 0.5 OF/nr
NOTE: 1f the acia sampling Interval 15 less tham one hour, then:
Ootion #1  Use data collected at hourly intervals

Option #2  Use average of data collected 'n previous Aour
for that hour's data.

|
\
D.16 Calculation of Instrument Selection Guide, (156)
|
|

1SC « 2900 7 2 Cep/p)® o 2 (0p/T)€ o 2 (0g/p)?
t \/ “g .r 'd

where: t 15 the test time, in hours
p Y5 test pressure, psia
T 15 the volume weighed average containment temperature, OR
Np 15 the number of pressure transmitters
Ne i3 the number of RTDs
Ng 15 the number of dew cells
¢p i3 the comdined pressure transmitters' error, psia
¢r 15 the combined RTDs' error, OR
¢g 15 the combined dew cells’ error, OR

.= N /
\/ (8508 o (RPp « RS,)E

BPs 15 the repeatadility of 3 pressure transaitter |
PSp Ts the resclution of pressure transmitter |

". /
/(802 o (RP, o RS,)Q

shere: S 15 the sensitivity of an RTD
RPy 1 the repeatadility of an RYD

|

where: S, 1s the sons'tivit{ of 3 pressyre transmit
|

’ RSp 13 the resdiution of g RTD

WP /00C. ?




4P,

g4 =

R
T4 ‘rd \/ (8922 + (RP4 + RS4)2

where: Sg is the sensitivity of a dew cell
Rgd is the repeatability of a dew cell
RSg is the resolution of a dew cell
4Py change in vapor pressure
aTg7| Tg change in saturaticn temperature

The above ratio is from ASME steam tables and evaluated at the
containment's saturation temperature at that time.

C.17 BN-TOP-1 Temperature Stabilization Criteria Calculation

A. The rate of change of temperature is less than | °*F/Hr averaged
over the last two hours.

Ky o [Ty =« T4Y| K2 = [Ty = Ty2]

Ky and K3 must both be less than | to meet the criteria
listed in A,

8. Jhe rate of change of temperature changes less than 0.5
F/P-ur/hour averaged over the last two hours.

\
l
Ki & (T§ = T4 1)/Ctq = ty.0)
K2 = (Tioy = T4o2)/(t4.y - ti.2)
2w [ (&) =KDy - ti_))]
2 must be less than 0.5 to meet the criteria listed in 8.
\
0.18 Reactor Vessel Free Volume Mass Calculation |

As shown in section D.10, the free volume of the Reactor Vesse!
subvolume = 1s given by the pelow equation.

Ve ® Vg = 2 (ceb)
The dry air mass in subvolume x can then be written as:
Me = 144 (P-Pve) Ve/RTx
Where: M: 15 the dry air mass in subvolume x, (lbm)
R is the gas constant of air
Te 15 the average temperature of subvolume ¢, (OR)
Pye 15 the average vapor pressure of subvolume =, (pisa)

P is the average containment pressure, (psia)

Ve 15 the free alr volume in subvolume «, (ft3d)

WP+ /00C, 7 63
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0.19

Torus Free Volume Calculation

Free volume calculations of the Torus rely upon narrow range Torus
watzr level inputs. These values range between plus and minus five
inches. It is assumed that the Torus subvolume free air volume is
that subvolume's volume when the Torus level equals zero. The user
may enter three constants to model the variation of Torus air volume
with water level,

The equations for Torus free volume in subvolume t are given:

V¢ = Veg = (al + bL 5 CL33 when L) O
Ve = Vig ¢ (-al + bLe -cL?) when L¢ O

The dry air mass in subvolume t can then be written as:
Mg = 184 (P-Py¢) Vy/RTe

Where: Mt is the dry air mass in subvolume <, (1bm)

~

P is the average containment pressure, (psia)

Pyt is the average vapor pressure of subvolume t (pisa)

V¢ s the free volume in subvolume t, (ft3)

R is the gas constant of air

Te s the average temperature in subvolume t (CR)

L is the Torus level, (inches)

a,b,c are Torus level constants

Vto 1s the free volume in subvolume T when L equals zero,
taken from standard free volume inputs, (ft3)

£. QUTPUTS

E.]

c‘\pOl'DOC .

QUTPUT DEVICE TYPES: The below ocutput devices shall be supported.
There are no special constraints on output device locations.

PRINTERS. PRIME High Speed Line Printer
OKIDATA 2410
CKICATA 93
LA120

PLOTTERS: Hewlet Packard 7475A 8.5"

-l S { A
Hewlet Packard 7585A 8.5" x 11
Hewlet Packard 75854 11" x 1
CRTs: Hyse HWyl§
View Point 60
Ampex Oialogue 80 & 8!

PRIME PT200
GRAPHICS TERMINALS: RamTech 6200
RamTech 6211

Tektronix 4107
Tektrontix 4208
64 Tektronix 4014
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IPCLRT SAMPLE ERROR ANALYSIS
FOR SHORT DURATION TEST

A.  ACCURACY ERROR ANALYSIS

Per Topfcal Report BN-TOP-1 the measured total time leak rate (M) In
weight percent per day is computed using the Absolute Methcd by the

formula:

M (% / DAY) .m ()
r 5

where: = total (volum woightod) containment dry afr prassure

(PSIA) a. e start of the test;

Py = total (volume weighted) containment dry air pressure
(PSIA) at data point N after the start of the test;

H = test duration from the start of the test to data point N
in hours;

Ty = containment volume woighted temperature in °R at the
start of the test;

Ty = containment volume welighted temperature in °R at the
data point N,

The following assuaptions are made:

A A
P) « Py = P where P is the average dry air pressure of the
containment (PSIA) during the test;

A A
Ty » Ty = T where T 15 the average volume weighted primarn
containment air temperature (°*R) during the test;

P| = Py where P 15 the total containment atmospheric pressure
(PSIA);

Py1 = Pyuy Where Py 15 the partial pressure of water vapor in
the primary containment.

14504/ -66-



Taking the partial derivative in terms of p: ssure and temperature of (1)
equation and substituting in the above assumctions vields the following
equation found in Secticn 4.5 of BN-TOP-] Rev. 1:

e— ’ —— L
)@

e
eM e+ 24002 C pIta2( t
H A A
,

P

where ep = the error in the total pressure measurement system,

ep = + ((Cpp)2 o (.pv)l ] ‘/2;

€pr = (instrument accuracy error) / v no. of inst. in measuring
total containment prescure;

€py = (instrument accuracy error) / v no. of inst. in measuring
vapor partial pre-sure;

ey = (instrument accuracy error) / / no. of inst. in measuring
containment temperature;

em = the error in the measured leak rate;

H = duration of the test.

NOTE

Subvolume #11, the free alr space above
the water in the reactor vessel, is
treated separately from the rest of the
containment volume. The reason for the
separate treatment is that neither the
alr temperature or the partial pressure
of water vapor is measured directly.
The temperature of the air space is
assumed to be the temperature of the
re¢ctor water, as measured 'n the
shutdown cooling or ¢lean-up
demineralizer piping before the heat
exchangers. The partial pressure of
water vapor is computed assuming
saturation conditions at the
temperatyre of the water. Volume
weighting the errors for the two
volumes (Subvolume #11 and

Subvolumes #1-10) 15 the method used.

14908/ -67-



8. EQUIPMENT SPECIFICATIONS

_ FLOWMETER | THERMOCOUPLE
INSTRUMENT | RTD (°F) [ PPG (PSIA) | DEWCELL (°F) (SCFM) et S
Ringe 50-150 0-100 20 - 104 0.927-11.23] 0 - 600
Accuracy +.50 +.015 +] £ 11 +2.0
Repeat-
ability +.10 +.001 | +.50 +.02 .10
!

C: COMPUTATION OF INSTRUMENT ACCURACY UNCERTAINTY

1. Computing “ er

Volume Fraction for Volume #11 « .02344
Volume Fraction for Volumes #1-10 « .97656

er = ¢ (.97656 * .50 , 02344 * 2 )
/29 N
er = + .1375°R

2. Computing " ®py
0]

2

o

.DT =

i*

€pr = &+ .0106 PSIA

i+

3. Computing " ®py
At a dewpoint of 63°F (assumed), an accuracy of s 1°F corresponds ;
to 3 011 PSIA. For subvolume #11 at an average temperature of |
140%F, an accuracy of s 2°F corresponds to « .150 PSI. |
Coy = & (.97656 * 21! , 02344 ¢ 150 )

ury i
€py = + 0069 PSIA

4. Computing " ep

[ C.0106)2 & (006922 }1/2
L0126 PSIA

I+

.p -

.p -

s

140K/ -68-







R
5. Computing the total instrument repeatability uncertainty " en’

R
e = 2400 * 002112 «+ z( 018 )
; ( Sy
Therefore, for a 6 hour test,

R
eM = + .0265 wt % / DAY

. COMPUTING TOTAL INSTRUMENT UNCERTAINTY

A -
ey =+ 2 " [ (e + (g2 ) 172
eM = ¢ 2 * [ (.1801)2 « (.0265)2 )1/2
ey = + .364) weight % / DAY for a 6 hour test.

14508/ i,



APPENDIX E

BN-TOP-1, REV 1 ERRATA

-
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APPENDIX

3N-TOP-1, REV. RRATA

The commission has approved short duration testiang far the [P
"¢ Stutiom uses the general test aethod Sutliaed i1a h, SN-TOP«)
“opical repore. The prisary d1fference Setween that 2ethod aad
Previously used is :a the statisctical dnalysis of

the
tle Deasured “RAK rate

without Badkiog oy Judgments coacerniag the validity of s,y .
“@rtaia errors 13 the editiag of the Bathematical eXPressions wire
The iateal ner) ‘9 Q0L o change the test Betdod, bdut rather ¢ clarsrfy

dethod 1a a Batlemactically precise Banaer that allows \Ls "= _ementai.on
rrors are listed delow

JUATION 1A, SECTION 6.2

Reads:

Should Read:

Reasoan: ‘Be calculated leak tate (L ) at tize i3
18108 tBe regression liae cdastants A 'S
tquaticas 5 ap4 7 The summation si§as {a
a
iefined as I = J, vaere a is the ausber of Jata sects
'3
regress.ca line coascaacs change eann
received ‘8¢ calculated LAk rate
2f tize

-eViatian

.Ie 1.|(lv‘.
y
a0

Nenressian «.0@ Constants npuy
TeLY avaLladle froa ‘e stars
+430 2a%2 set at iz :

"
r

~«3@ from thne stare ¥4




feason: The calculared leak rate 4% 4 fuactisn 3¢ t.ge
duriag the tist i3 based %0 a regressicn ..ae.
The regressica line coastaais, A aod B, are
changiag a8 ewch additicmal data‘set xs‘:ccnxvod
Equation JA 1 used later 15 the test o compute
the upper coclidence liait a5 4 fuaction 3f zine
For the purpose of tai- calculition, i1t 1y t3ne
deviation from the last Compute. regressiocn ..cze
it tige :’ that i3 impartaae.

EQUATION 4, SECTION 6.2
Reads: $SQ = (ﬂ‘ - Lx)’
Should Head: $8Q « I (M, - ”;)'

Reason: Same As Above
EQUATION S, SECTICON 8.2
Reads: §5Q = I | s (A .gt)!l

. - - - ] :
Should Read: sgo s I N (A’ lP t )]

Reason: Same As Adove

UATION ABO\E £

(¢ = 2)(M, « %
Reads: 3= 7y )(‘x -
I(tx - 2)¢
) (2, = 8)(N, - 9]
Should Read: B, = “L1%, { :
5 —ﬁz | : = 3 T—
Reasocn: Regression l.iae constan: 3 tlanges over i.ime s

4 function 2f ¢ ) ay each ddditional 1a%a ses
+9 received. 3%r of ‘v lefs syt af L EL TR FERY
Summation sigas omitzed

SQUATICN &, SECTION 6.2

eads 3 = U 4 4

o a3t M «(3e) (TN
ihould Read §, W = 8 S RIS
! a4t ¢« (3¢ ,°
A t

Season: Same A4 Adove



EQUATICN *, SECTION 6.2

Reads:
Should Read:

Rezs0n:

EQUATION 10, SECTION 6.2

Reads:

Should Read:

Reason:
EQQA?ION 13, 8 ON 6.3
Reads:

Should Read:

vhere &
?
a
feason:

A=Nq.p¢

A‘ 2 M- li t

Same As Above

3 - !
i (2 Hi) (7 . ) (& t‘) (2 N s‘)

ad ck'—tﬂ?T_:;)‘

3
¥ ale N (@ $,%) « (3 t) (@ ¢ Y)

. a 1 7508 Rk

Same As Above

. g)d
0"!3[1‘;50_" t))
(¢, - ¢)8
0d 3 43 (1 o L1, (8 o ¢) |
a R

tide from the stare of 'Re test of the las:
set for whicr zhe Stidadara deviation of e
LAk ratay (%, ) fcrom e regression lige (N
Seiag computed; :

“i3a froe the starct 3f the rest of e 3
set;

aumber of Jata sets s tide :p.
a

I . aad

L8]

s 5

APpears o e errar 1
Repor: does 4 poor

editing »f ihe repors
Jo0 of lefiaing variao.es

jata
nNeasures
e |

a%a



EQUATICN 14, SECTION 6.3

1 e 2
Reads: g s s (1o 3. (e 5.4%
(L, *'¢)
:
§ v dRead. as s [1eds (8~ ¢ )2 ]
" i (tL - 28
Reason: Same As Above
EQUATION 15, SECTION 6.3
Readr: Confideace Limat 'L 2T
Should Ruad: Confidence Limits = L 2 T x o

whare L » calculaced leak rate at tige ‘F'

T« T distridution value dased 2a a, the awpder ¢
daca sets received up uatil time ‘p'

7 = standard deviation of neasured leak rrte values
(M. ) about the regressicn line based sa data from

cni start of tle test watil time :?

Reascon: Same As Above

EQUATICON 16, SECTION 6.2

Reads: CCL sl ¢« 7
Should Read: WL o L« T g
Reason: Same As Above

EQUATICON 17, SECTION 6.3

Jeads o & L + %
Should Read: Wh 8 L «a T
Reason: Same A3 Adove



APPENDIX F

TYPE A TEST RESULTS
USING MASS - PLOT METHOD
MEASURED LEAK RATE PHASE
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DATA
SET #

181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199

201
202
203
204
208
206
207
208
2CY
210
211
212
213
2'4
215
216
217
218

1490M/

DATA SET TIME ~

DAY HH MM SS

165 04:05:31
165 04:15:33
165 04:25:33
165 04:35:35
165 04:45:35
165 04:55:36
165 05:05:39
165 05:15:39
165 05:16:01
165 05:26:04
165 05:36:05
165 05:46:06
165 05:56:09
165 06:06:09
165 06:16:10
165 06:26:10
165 06:36:14
165 06:46:15
165 06:56:15
165 07:06:15
165 07:16:16
165 07:26:2¢
165 07:36:2)
168 07:46:25
165 07:56:2%
165 08:06:26
165 08:16:28
165 08:26:30
165 08:36:33
165 08:46:33
165 08:56:35
165 09:06:35
165 09:16:3a
165 09:26:36
165 09:36:37
165 09:46:39
165 09:56:41
165 10:06:43

TYPE A TEST RESULTS
USING MASS - PLOT METHOD
MEASURED LEAK RATE PHASE

TEST
TIME, (HR)

0.000
0.167
0.334
0.501
0.668
0.835
002
169
75
. 343
.509
677
.844
0n
178
344
512
679
.846
012
. 180
347
514
682
.849
01§
183
. 350
517
.684
851
.018
185
382
519
686
5.853
6.020

L N e I I P L P N N S e e —

[ 4

COO0O0O0O0OO0O0CO0OOO0O0OOO0OO0O0OVOOOOOOOOOOOD

DRY AIR
MASS, (LBM)

.86622156E+05
.B6619172E+03
.B6617172E+05
.86615703E+05
.86611687E+05
.86610281E+09
.86606187E+05
.86605937€+05
.86605937€+05
.86601875€+05
.86597359E+05
.86595640E405
.86593906E+05
.86590750E+05
.86590531E+05
.8658557BE+05
.86583656E- 'S
.86579734E+u5
.86578969E+05
.B6577422€+05
.86573734€+05
.86570187E+0%
.86568312€+05
.86567047€+05
.86563953E+05
.86562000€+05
.86559828€+05
.86555844E.05
.86554078E4+05
.86551562E+05
.B6547765E€+09
.85646781E+05
0.
0.
0.
0.
0.
9.

86545765E.05
86540797€+05
86539344€.05
86538297€+05
86534469€+05
86533672E+05

«]Te

LEAK RATE,
(%/D)

COOO0OOOCOOOVOOVOOVOOOVOOVOOOOOVOOOLOOOOOOOOO

.4136E+00
.3545E.00
.4051E+00
. 3950E+00
LA217E+00
.4012E+00
.3918E+00
.4011E+00
L4237E+00
L4316E+00
L4312E+00
.4340E€+00
.4245€+00
.4282E+00
.4282E+00
.4326E+00
.4303E+00
.4260E+00
.4255E+00
L4272E+Q0
A271E+00
.424E6E+00
.4236E+00

4220€+00

4201E+00
.4205€+00
.4199E+00
.4194E€.00
L4204£400
.41968+00
8176E+00
.4180€+00
L4175E+00
.4160E+00
A156E+00
L4141E400

35% UP CONF
LIMIT, (/D)

0.8110E+00
8720€+00
.4926E+00
.4483E+00
L4690E+00
L 4422€400
L 42738400
4318F+00
. 4594400
L 4623E+00
L4569E+00)
L4559E400
.44585E400
L4467E4+00
. 4444E400
L4474E400
.4437E400
.4386E+00
.4368E+00
.4375E+00
.4365E400
.4335E€+00
.4318E+00
.4296E+00
.8274E+00
L4273E+00
4262E+00
.4253E400
. 8259€+00
L 42458400
4229€+00
.8230E+00
8222800
82078400
32018400
L4186E+00
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TYPE A TEST RESULTS
USING MASS - PLOT METHOD
INDUCED LEAK PHASE

DATA DATA SET TIME - TEST ORY AIR LEAK RATE, 95% UP CONF
SET # DAY HH MM SS TIME, (HR) MASS, (LBM) (%/0) LIMIT, (%/0)
230 165 12:06:56 0.000 0.86450312€4+05

23! 165 12:16:57 0.167 0.86441875E+05

232 165 12:27:00 0.335 0.86431859E+05 0.1529€+0! 0.2176E+01
233 165 12:37:04 0.502 0.86424750E405 0.1437€+01 0.1623E+01
234 165 12:47:08 0.669 0.86415062€+05 0.1453E+01 0.1542E+0!
235 165 12:57:08 0.836 0.86406265E+05 0.1640E+0!) 0.1513E+0!
236 165 13:07:06 1.003 0.86401353E.05 0.1383€.+0! 0.1473E+0!1
237 165 13:17:06 1.170 0.86394719E405 0.1336E.01 0.1423E+0!
238 165 13:27:08 1,337 0.86385047E+05 0.1332€+01 0.1398E+0!
239 165 13:37:10 1.504 0.86376812€+05 0.1332€+01 0.1383E+01
240 165 13:47:14 1.672 0.86368422E405 0.1334E+01 0.1376E+01
24) 165 13:57:1§ 1.839 0.86359906E+05 0.1339€.01 0.1374E+0!
242 165 14:07:16 2.006 0.86351609€+05 0.1343E.01 0.1372€+01
243 165 14:17:16 2.1713 0.86343593E4+05 0.1345E+01 0.1370€+01
244 165 14:27:20 2.340 0.86335469E€+05 0.1347€+01 0.1368E+0!)
245 165 24:37:25 2.508 ~0.86327031€+05 0.1349€+0!1 0.1368E+0Q!
246 165 14:47:28 2.676 0.86318625€+09 0.1351€+0! 0.1368E+01
247 165 14:57:29 2.843 0.86307047€+05 0.1363E.+01 0.1382E+0!
c48 165 15:07: 3 3.010 0.86300469E+05 0.1367E+0Q1 0.1384E+0!
249 165 15:17:33 3.177 0.86290515€+05 0.1374€.01 0.1391€.01

1490/ 18-






INDUCEDC LEAKAGE PHASE
SRAPH OF CALUCLATED
LEAK RATE

MASS PLOT LEAKRATES VS TIME

x PER DAY

130 + + - - + + i
UPPER BOUNDS [
1.70
1.80
1.30
1.40
130 4 CALCULATED LEAK RATE _
LOWER BOUNDS
1.20 T -
1.19 — ’ — - 4 . -
0.3 0.73 113 1.93 191] r A .73 3.13
HOURS
FIGURE £.2
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Commonwealth Edison
Quad Cities Nuclear Power Station
22710 206 Averwe North

Coraova, lllinois 61242

Telephone 309/654-2241

RLB-38-267
August 15, 1988

Mr. Thomas E. Murley

Nuclear Reactor Regulation

U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

SUBJECT:  Reactor Containment Building Integrated Leak Rate Test
Quad-Cities Nuclear Power Station
Docket No, 50-254, DPR-29, uUnit One

-

Enclosed please fing the report "Reactor Containment Building Integrated Leak
Rate Test, Quad-Cities Nuclear Power Station, Unit Two, June 12-13, 1588" and
the related appendices describing the Type A test. The nerformance of this
to;t was witnessed and inspected by representatives of the NRC Region [II
Office.

This report is submitted to you in accordance with the requirements of

10 CFR S0, Appendix J, Section V.B.1. The information contained in Appendix A
of this report is intended to comply with requirements of 10 CFR S0,

Appendi« J, Section V.B.3. According to 10 CFR 50, Appendix J,

Section II1.A.6, the test schedule for the next Type A test is to be reviewed
and approved by the Commission. The next Type A test for Quad-Cities Unit One
's scheduled for the fall of 1989; the Commission's review and approval of
this schedule is hereby requested.

Very truly yours,

COMMONWEALTH EDISON COMPANY
Quag-Cities Nuclear Power Station

A4 Br

R L. Bax
Station Manager

RLB/KRS/kIm
foll

Attachment
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