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1.0 ABSTRACT

This report describes the first Type A containment leakage rate test
conducted after the initiation of commercial service for the Braidwood Nuclear
Power Station Unit 2 containment building. This report is prepared pursuant

to the requiremente of 10 CFR 50 Appendix J, Section V.B.3. The test was

conducted through the performance of.Braidwood Procedure 2BwvS 6.1.2.a-1,
" Unit 2 Primary Containment Type A Integrated ?**kage Rate Test (ILRT)"
between September 12 and November 16, 1991. ;o 1 Leakage Rate Testing
required to determine final values of containm, ., leakage were performed
between September 23 through November 16, 1992. Also included in this report

is a summary analysis of all periodic Type B and Type C Local Leakage Rate
Tests (LLRT) that were performed since the pre-operational Type A ILRT
performed on September 6 to September 11, 1987.

The Type A test was performed at the beginning of the refueling outage to
test the containment in an "As Found" condition without any repairs or

adj u s tme nts .

The test was performed in accordance with 10 CFR 50 Appendix J, and_the
Braidwood Station Technical Specifications. The test method that was used was
the Mass Plot Method.

During pressurization an unknown source of leakage was observed which was
above the test acceptance criteria. The source of the leakage was attributed
to the 2B Steam Generator The leakage was blocked and the "As Found" ILRT
test for the containment was subsequently declared a failure. This failure is
attributed to a leak in one of the 2B Steam Generator's manway covers. During
the restoration of the ILRT, the 2B upper manway cover was found to have its
seating surf ace damaged by steam cuts. The manway cover was repaired and
leaktightness was verified.

.
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Using the Mass Plot Method the total primary containment leak rate was
calculated to be less than the allowable leak rate of 0.075 wt%/ day (0.75La).
The leakage rate was calculated to be 0.0527 wt %/ day at a test pressure
greater than 44.4 psig (Pa). The associated 95% Upper Confidence Limit (UCL)

j was 0.05359 wt %/ day.

The supplemental . aed leakage test result was measured at 0.1471 wt

%/ day. This value compur. vith the sum of the measured leak rate phase ,

result 0.0527 vt %/ day and the induced leak of 7.66 scfm (0.09928 wt %/ day).
The composite leak rate of 0.1471 wt %/ day lies within the a110wable tolerance
band of 0.15198 wt %/ day r 0.025 wt %/ day.

After the ILRT, during the unit's refueling outage, LLRTs were
performed. The results from these tests are added to the final ILRT total as
the corrective leak rate. These are added for the systems that were not
properly challenged during the ILRT. The "As Found"_minpath leakage for all
corrections was 8.63 scfh or 0.0018 wt %/ day. Adding this leakage to the ILRT
95% UCL yields a total of 0.0554 wt %/ day which is lesc than the 0.075 wt
%/ day acceptance criteria.

l

!

|

|
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2.0 TEST PREPARATICM

2.1 TYPE A TEST PROCEDURE

The ILRT was performed in accordance with Braidwood Procedure -

2DwvS 6.1.2.a-1, Revision O. Temporary Procedure Change 6002 was written,
approved and incorporated into the test. Changes incorporated included those
to evaluate the leakage observed f rom 2B Steam Generator and minor changes
which corrected, added or deleted steps to ensure proper execution of the test.

The Computer code used for calculations during the ILRT was the CECO
Generic ILRT Computer Code, Software Product IDI GN01405-0.0.

2.2 PRE-TEST CONTAINMENT STRUCTURAL EXAMINATION

Prior to the containment pressurization, a visual examination of all
accessible interior and exterior surfaces was performed. This inspection was
accomplished by the performance of DwVS 6.1.6.3-1, " Visual Inspection of the
Containment Surfaces prior to the Type A Leak Test". The results of this
inspection were compared to the findings of the Preoperational Structural
Integrity Test. No degradation of the containment structure or ayparent
changes occurred in the visual appearance of the interior and extorlor
surf aces of the containment structure since the previous inspect' e:. was noted.

2.3 TYPE A TEST INSTRUMENTATION

Twenty-five thermistors (THM's), ten dewcells (DEW's), and two absol"ta
pressure gauges connected to the Volumetrics Dual Multiplexor Scanner and sata
Acquisition System (DAS) were the main instrumentation used in the ILET.
Additional instrumentation used included ambient pressure and temperature
gauges, ar.d a flowmeter used to measure the induced leakage during the
supplemental verification test. All instrumentation used was calibrated using
standards traceable to the National Bureau of Standards (NBS).

Appendix A contains specifications for the test instrumentation including
values for accuracy, repeatability, sensitivity and resolution for the TEM's,
deweells and pressure sensors. The quality and quantity of sensors chosen
were such that the Instrument Selection Guide (ISG as defined in ANSI
56.8-1981) would be less than 0.25La assuming failure of several THM's or
dewcells and one pressure sensor.

.
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2.4 TYPE A TEST DATA PROCESSING

"Containment parameters were acquired by the DAS in 10 minute intervals.
This included time, date, THM temperatures, dewcell temperatures, and absolute
pressure sensor readings. The data was sent electronically to the Prime
Computer through a RS232 serial port. The Prime Computer was loaded with the
ILRT computer code, which stored the incoming raw data into a permanent file
from which it drew one data set at a time to compute the leakage rate. The
data transfer and calculations were monitored by plant personnel from a Prime

Computer User Terminal. Date collection occurred every 10 minutes for the

duration of the test. Leakage cates, pressures, temperatures and ca)rulation
summaries were plotted in both tabular and graphic forms at regular
intervals. This facilitated the identification and real time analysis of

trends as they developed.

2.5 TYPE A TEST SUDVOLUME DETERMINATION

The containment has been divided into 9 discrete subvolumes. Subvolume
demarcation, size and weighting factors are indicated on Figures 2.5.1.
through 2.5.3. The subvolume partitioning scheme was changed from the
Pre-Operations ILRT, which had only 5 subvolumes. This added to the test's
accuracy by better monitoring the thermal stratification in the containment.

Figures 2.5.1 through 2.5.3 also show sensor placement in each of the
subvolumes. In addition to the THM's and dewcells, the Multiplexor Scanner
was located inside containment. The two Precision Pressure Monitors, the
flowmeter for the induced-leakage test and the DAS were located outside
containment inside the auxiliary building.

|

!

2.6 PRE-TEST CONTAINMENT TEMPERATURE SURVEY

|
A temperature survey of.the containment was performed prior to the!

pressurization of the containment. Each subvolume was surveyed in at least ~
one location with a maximum of three temperatures taken per subvolume.
Subvolumes three, five, six, seven and eight showed a differential in readings
from 0.2 to 2.5 'F. This was determined by onsite NRC inspectors as
abnormally high. The temperature survey was determined to be acceptable as
long as; 1) when the next ILRT is performed, additional readings are taken per
subvolume (if area is accessible), 2) these readings are within a to be
determined acceptance band, and 3) the values are compared against ILRT.

-instrumentation for consistency.

It should be noted that the Unit 1-ILRT temperature. survey performed in
February of 1991 is considered an existing valid temperature survey for the
Braidwood type of containment. Although it was valid to use the Unit I survey
for the Unit 2 test, it was considered prudent to perform the additional'-
non-required temperature survey for the Unit 2 test.

4
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2.7 ILRT PLANT EQUIPMENT LINCUP

The valve and equipment lineups were__ detailed and_ specific, i.e.

component by component with individual signoffs. This ensured containment
integrity conditions as close as possible to those which would exist after a
design basis Loss of Coolant Accident (LOCA). It also assured penetrations

'

were properly drained and vented. .

2.8 TYPE A TEST PRESSURIZATION

-To pressurize containment to full test pressure, a system of 10 diesel-
driven, oil free compressors were used. The compressors were located outside
on the northeast side of the containment building. Pressurization was
accomplished through a six inch header which penetrates containment at
penetration P-4 Once containment was pressurized, the pressurization header
was isolated. A LLRT was performed on this penetration prior to the ILRT and
the "As Found" leakage rate was included in the Type A Test Corrections (See
Section 6).

5
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Table 2.6-1

:

Temperature Survey Data j

SUBVOLUME OBSERVED

ETMBER_- IEMITRA21tRtd

i
1 91.6 91.4
2 91.5 91.4
3 90.9 92.0
4 90.1 91.5
5 87.3 88.3 89.3
6 84.1 - 85.3 86.6
7 85.7 86.4 87.1
8 87.0 86.0 85.2
9 83.6 B3.4 83.2

>

|

[

.

l
!

|

|
!

>
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3.0 TEST ME"nIOD

| 3.1 STATISTICAL ANALYSIS TECHNIQUE
|

| The absolute method of leak rate determination was used, The absolt'e |

| method uses the ideal g3s laws to ce1culate the measured leak rate. The i

| Anputs to the measured leak rate calculation include subvolume weighted
containment temperature and vapor pressure, and total absolute air pressuse.
Calculational methods used the perfect gas law and equations of state for a

Itwenty-four hour test period. A least squares regression line for the

measured total time leak rates versus time since the start of the test is |

calculated after each new data set is scanned.

Associated with the statistically averaged leak rate was the upper
confidence limit.

3.2 SUPPLEMENTAL VERITICATION TEST

The supplemental verification test superimposes a known leak of
approximately the same magnitude as La (7.72 SCFM or 0.1 wt %/ day as defined
in the Technical Specifications). The degree of detectability of the
composite leak rate (containment calculated leak rate plus the superimposed,
induced leak rate) provides the basis for determining the certainty associated
with the measured leak rate phase of the test. As the Mass Plot Method was
the official test method used, the induced leak rate test was performed in a
period of time until the statistical leak rate was both stable and within the
acceptable band. The acceptance criterion for the test is that the
statistically averaged composite leak rate be within 1 0.25La of the sum of
the statistically averaged ILRT leak rate and the flowmeter induced leak
rate. The requirements are not to use the upper confidence limit to evaluate
the acceptability of the induced leakage phase of the ILRT.

l

( 1.3 INSTRUMENT ERROR ANALYSIS

An instrument error analysis was performed prior to the test and at the
end of the measured leak rate and induced leak rate phases of the test. The '
^~alysis was performed in accordance with the definition of the Instrument
belection Guide (ISG) referenced in ANSI /ANS-56.8-1987. The inputs to the
calculation include sensor sensitivity, repeatability and resolution for the
pressure sensors, TRM's and dewcells. A mathematical formula employed to
determine the ISG can be found in Appendix B.

The ISG was calculated prior to the start of the test using the existing
instrumentation configuration and expected values for containment parameters.

,

( Based on an anticipated 24 hour duration test, the maximum expected value for
the ISG was 0.0022 wt%/ day. The calculated ISG was 0.00289 wt%/ day at the end
of the measured leak rate test, and 0.00257 wt%/ day at the end of the induced
leak rate test. These are all within the acceptance criterion of 0.25La
specified in ANSI / ANS-56. 8-1987.

10
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The ISG is used only to demonstrate the system's ability to measure the
required parameters to calculate the containment leak rate. The ISG is not
based on a statistical analysis of the leak rate calculations, and does not
affect these calculations. The computed ISG is not added to the value of the
calculated leak rate.

One sensor (Dew 82, DAS Channel 442) was deleted from all calculations
prior to the test due to erratic response characteristics. The locking out of
the sensor did not cause the ISG to rise above the all'owable value. The .

remaining eight dew cell sensors sufficiently modeled the containment for
calculation of a volume weighted dew temperature.

11
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4.0 SEGINCE OF EVmTS

The following narrative describec the sequence of events associated with
the ILRT.

4.1 PRETEST PREPARATION

D21.12L91

1600 Commenced 2BwVS 6.1.2.a-1, initiated sequence of events log.
Activities include verifying prerequisites and hanging
out-of-services associated with data sheets for Section F.1.0.

D9Libl31

1730 Satisfactorily completed IBwVS 6.1.6.3-1, "Visua) inspection of the
containment surfaces prior to the Type A Leak Test". No apparent
changes have occurred in the visual appearance of tae interior and
exterior surfaces of the containment structure.

4.2 CONTAINMENT PRESSURIZATION

DEL 19/_11

0500 Valve lineups completed, all pre-pressurization checks complete.
Commenced pressurization of containment.

1400 Upper seal for innec personnel emergency hatch door operating
mechanism leaking excessively. The leakage was blocked and the
pathway will be considered an ILRT penalty.

1623 Upper and lower seal for inner equipment hatch door operating
mechanism leaking excessively. The leakage was blocked and the
pathway will be considered an ILRT penalty.

1630 Inspection of appropriate penetrations produced observed leakage from
the following system vent paths:

1) 2PS-133 (medium)
2) 2pS9355B, packing leak
3) 2SA032, packing leak
4) 2RYB025, packing leak
5) 2RY8035, packing leak
6) 2RE9170, packing leak
7) 2PS9356B, packing leak
8) 2MS023B (slight)
9) 2SI-056 (small)
10) Emergency hatch door seal, upper seal
11) Equipment hatch door seal, upper and lower seal

12
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1700 Containment pressurisation complete, following are observed .

conditions:
DAS $1 Pressure = 61.014 psia,
DAS 12 Pressure = 61.013 psia,
Ambient pressure = 14.6 pala.

Resultant Containment pressure information
P .46.414 psig

3
P .46.413 psig

2

4.3 TEMPERATURE STABILIZATION

D2419/91

1719 Commenced start of temperature stabilisation period with data set
#145.

09L20Lol

0800 Significant leak rate calculated using the computer program. Suspect
leakage through 2B Steam Generator manway.

1225 Temporary procedure change approved to close the vent on 2B Steam
Generator and pressurize the steam generator to slightly less than
containment pressure.

1239 Commenced to pressurize 2B Steam Generator main steam piping void up
to the Main Steam Isolation Valve with air,

1438 2B Steam Generator piping volume pressurized.

1725 Instrument channel 442 locked out due to erratic readings.

~

2345 Commenced to hourly log air pressure in 2B Steam Generator using a

|
precision pressure monitor.

4.4 STATISTICAL LEAKAGE RATE TEST / INDUCED LEAKAGE TEST

01L21/91

0315 Commenced utatistical leak rate test.

0319 Initial data set for statistical leak rate test collected. Initial
data set is #349.

.

5
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09422491

0459 Completed statistical leak rate test with data set 4503.

0519 Commenced induced leak rate stabilization period with data set 1505.

0619 Completed induced leak rate stabilization period with data set 4511.

0809 Completed induced leak rate test with data set 8522.

4.5 DEPRESSURIZATION AND POST-TEST ACTIVITIES

0.2222191

1030 Commenced depressurization of the containment.

D9L23L91

0300 Containment depressurized, inner door opened to facilitate post test-
containment inspection.

0400 Post test inspection satisfactory. No major observable damage to-
equipment or containment structure has occurred, no abnormal
conditions exist. Minor damage to; 1) RCDT level indicator, 2) RCDT
Pressure indicator, 3) 2TI-SX 111, 114, 116 and 119 shattered. 2B
Steam Generator inspected (which is pressurized with air) and leakage
can be heard near the large manway cover. ILRT instrumentation
visually inspected, no abnormal conditions noted. Restoration of
system valve lineups and local leak rate testing commencing.

1200 Major leak identified on 2B Steam Generator secondary manway, dwg.
IPG-2C-2RC01BB. Work request written to repair,

lit.llLR1

1300 Post maintenance leak check of 2B Steam Generator manway.which leaked
during the ILRT complete. No observable leakage.

11/15./91

1500 Completed IBwvS 6.1. 2. a-1,

14
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5.0 ILRT DATA

The following report sections present computer data for the three main
sections of the ILRT.

5.1 TEMPERATURE STABILIZATION PHASE DATA

The temperature stabilization phase demonstrated proper temperature
stability prior to the beginning of the test. The. thermal parameters are
graphically shown in F.igures 5.1.1 and 5.1.2. A swwmary of the computer data

can be found in Appendix C.

5.2 MEASURED LEAK RATE PHASE DATA

Graphic results of the measured leak rate test are found in Figures 5.2.1
through 5.2.7. A summary of the computed data using the Mass Plot Method can
be found in Appendix D.

5.3 INDUCED LEAKAGE PHASE DATA

The calculated leak rate and target value leak rates associated with the
induced leakage test are shown in Figure 5.3.1. Containment conditions during
this phase of the test are shown in rigures 5.3.2 through 5.3.6. A summary of
the Induced Leakage Phase data of the ILRT can be found in Appendix E.

l

l'
1
|

|
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6.0 TYPE A TEST CORRECT!(MS !

During the Type A Test, there were penetrations that were not properly
challenged by f ull containment pressure. These penetrations (P-4, I-3) are in

uso during the performance of the ILRT. Local leak rate tests were performed

prior to the ILRT for each leakage path. The minpath leak rate was then
calculated for each of these penetrations and added to the ILRT Test 95% UCL.

The total leakage to be added to the "As round" ILRT result is 8.63 SCrH
os 0.0018 wt %/ day. When added to the 95% UCL (0.05359 wt 4/ day), the final
composite leakage rate is 0.0554 wt s/ day. This Itakage is acceptable beleg
3cas than 0.75La. Appendix r provides leak rate carrection data in tabular
format.

!
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7.0 INTERPRETATI(M OF TEST RESULTS

7.1 MEASURED LEAT, RATE TEST RESULTS

This test is consldered an "As found" f ailure due to the leaking 2B Steam
Generatot manway cover. The manway cover presented a leakage path that was
rot able to be quantitled but caused a leakage rate from containment above the
acceptance limit for the ILRT. This leakage was observed during the
temperature stabilisation period. Once the steam generator's leak pathway was
blocked, conditions in the containment appeared to stabilise and the
statistical leak rate test commenced. The test occurred over a twenty-four
hour period and an acceptable "As Left" leak rate was observed and measured by
the ILRT Instrumentation.

The "As Left" statistically averaged leak rate (95% UCL) after
corrections was 0.0$54 wt %/ day.

Containment dry air temperature and dowcell temperature trended downward
throughout the tent. This is indicative of a stable containment with no major
heat sources as the reactor coolant was kept constant throughout the test.
Measured tank and containment sump levels were not significantly changed from
pre-test to post test levels.

One instrument, (Deweell 12, DAS channel 42) was locked out for the
duration of the test.
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.

7.1.1 Wsetvtd_ Leakage._IInm the lgu11ntat_11attitand
EmaIgency_.llaLsh Airlagl.lhalL31A1

Prior to the performance of the statistical leak rate test, during the
temperature stabilization period, leakage was observed from the Equipment
Hatch airlock shaft seal and the Emergency Hatch alrlock shaft seal. The
leakage was evident, as during the test the hatch is aligned with the interior
door closed and the esterior door open to facilitate inspection of the seals.
The leakage was blocked and the stabillsation period was continued. The ,

pathway was then considered as an isolated pathway for the ILRT.

The airlocks had been "As round" tested following the start of the f
'

refueling outage, prior to performance of the Type A test. That test showed
the leakage to be small. The Type B test results indicate that under Post. ,

LOCA conditions, any leakage past the Anner door would be stopped by the outer
door. Thus, the minimum pathway leakage calculations of this pathway is not
affected by the leak or the isolation of the leak from the inner door. Thus,
no penalty !s 11gu1134 to be added to the ILRT results as a result of this ,

pathway isolation though it was added as a result of CECO's conservative
approach to ILRT t.esting.

i
|

|
|

|
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Obs e r v e d_L e ak ag e__Ir om_2A_S t e am.S em an tarlent_Line__2Hb 223117.1.2

prior to the performance of the statistical leak rate test, during the
temperature stabillsation period, leakage was observed to be coming from valve
2HS-023D. This valve was the vent line established to vent the 2D Steam
Generator. The leakage was evaluated as " slight" and was observed eleven and
one half hours into the pressurisation phase. The observed leakage from
2HS-023D was one of eleven minor leaks identitled prior to pressurimation.
Upon pressurisation, the ILRT computer code showed a significant leak. The
slight nmount of air observed from 2HS-023B was not Anillally considered to be
the source of the high containment leak rate. Activities were initiated to
identify addJtional leak pathways but no significant leak paths were located.
Tourteen hours af ter the containment reached test pressuse, it was decided
that the high leak rate f rom containment was due to an unknown leakage path

; associated with the 2B Steam Generator. A temporary procedure change was
developed which would pressurite the main steam piping volume at the top of
t he 2D Steam Generator up to the Main Stemn Isolation Valve. The main steam
piping volume was then pressurised with air to a prassure slightly less than
the containment. This arrangement would effectively block the leakage path
f rom containment into the steam generator. Conditions inside the containment
appeared to stab 111:e and the leakage rate then appeared to decrosse. Logging
of the pressure inside the main steam piping commenced using a precision
prosaure monitor. Makeup air was required to be valved into the
presnurisation rig due to apparant air leakage past the Main Steam Isolation
Valve. Makeup air to the pres _elsation rig was then maintained during the
test. Periodic logging of the pressure inside the main steam piping verifled
the containment pressure remained greater than the steam generator pressure.
Once conditions inside the containment appeared to stabillwe the statistical
leak rate test commenced and continued to conclusion. personnel entered the

containment upon depressurization and attempted to identify the source of
containment leakage. Leakage from one of the top secondary manways on the 2D
Stemn Generator was observed and ef forts to repair the manway were initiated.
Repairs were completed and the steam generator was available for leak testing
on November 13, 1991. The steam generater was again pressurlsed in a manner
consistent with that during the l'.RT. No leakage was observed on the repaired

; manway. The ILRT leak path was considered fined and the ILRT procedure was
| closed out.

The leakage f rom the 2D Steam Generator was f rom manway 24A, one of two
secondary manways at-the top of the steam generator. The manway seating
surface was steam cut for approximately three anches of its outside
c i rc um f e rence . This provided a le.-k path f rom containment into the stenm-

generator and out of the 2HS-023D valve. This pathway provided the high leak
rate above acceptance criteria observed prior to the start of the statistical
leak rate test.

|
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7.2 SUPPLEMENTAL VERITICATIQ1 TEST RESULTS

The supplemental / verification test was performed following the 24 hour
mass plot leak rate test. The starting data set was number 505 at 0519 on
9/22/91. After a sixty minute stabillsation period, the Induced leak rate
test commenced and was completed at 0809 with data ret 522. The statistically

averaged composite leak rate was verified to be stable and within 40.25La of
the sum of the statistically averaged measured leak rate and the average
flowneter induced leak rate. No abnormal containment response or significant
events occurred during this test.

7.3 COMPARISQi TO PREVIOUS TE3T RESULTS

This was the second ILRT performed at Draldwood Unit 2. The previous test

was the pre-operational ILRT performed on 09/06/87 to 09/11/87.

7.3.1 P1 e .DrelationaLHeaaursd_ Leak _. Rate _letot_Resulta_L19111._1LRU

The statistically averaged containment leakage rate (Lam - weight percent
per 24 hours) during the 1907 test was 0.0435%/dmy after 24 hours and 112 data
sets. The 95% upper confidence limit of the containment leakage rate, L ucl -

3
was 0.0490%/ day. With no Reactor Containment ran Coolers producing heat, the
containment building cooled during the test resulting in a downward trend of

',

the containment average pressure and temperature plots. The plot of
containment leakage was well below the allowable limit and at the termination
of the test was still decreasing.

The total local leakage rate addition as a result of LLRT's performed
subsequent to the ILRT was 0.035 SCTH or 0.00046%/ day. The overall integrated
Leak Rate was 0.0435%/ day (3.36 SCTM) whleh is less than the acceptance
criterla of 0.75La (0.075%/ day) or 5.79 SCfN.

I

'
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7.3.2 I>re-OpnAlinnLEurplemental Verification TesLAtsulLgSta6 ILRT)
i
,

The statistically averaged composite leakage rate (Lc) during the 1987
test was 0.1576%/ day after 4.75 hours and 25 data sets. This was within 0.25
of La of the swn of the statistically averaged full pressure leakage rate and
the average flowmeter Induced leakage rate.
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8.1 December 7, 1987, Letter from S. C. Hunsader to T. C. Hurley transmitting
Commonwealth Edison Company Report entitled " Reactor Containment Dullding
Integrated Leakage Rate Test, Braldwood Huclear Station Ualt Two
Preoperational Test, September 6 - September 11, 1987."
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Anend1LA lllSTRUtiEllIAIlotLSTICiflCAlloilS

Data Acquisition. System _YalumetricLA-lDD

A/D Conversion: Dual slope integration 16 BIT A/D
202 sample per second converslon
factor

Displays 5+ Digit, Polarity, Decirnal &

Legend.
Sampling Rate: 10 channels /second
Common Mode Rejection: DC-140 db, 1000 olen unbalance

AC -140 db at 50-60 he
llormal Mode Rejection: 80-db
Input Impedances 1000 enegaohms/ volt
Ambient Temp Range: 32-125 deg. T
Zero Offsets Recalibrate before each reading

automatically
rull Scale Temp Cornpensation A 5 PPM /C or 0.005%/C
Accuincy: 1 0.005% r.S., 1 0.0-05% of

reading at 25 deg C with 4 10% AC
Power variation

Time Accuracy: 1 1 minute /24 hours
Tirne Resolution I second

DILJ)ulb_IcepcLatur e

Humber of sensons: 25
Type of sensors Therrnistor, Glass

encapsulated
YS1 Hodel 46043

Configuration 3 wire
Accuracy: 55-135 deg r .to.25 dog r
Repeatability .t0.01 deg T
Resolution 0.1 dog F

!
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i
DRE_EQinLTempetALur.s

!
Number of sensors: 10

Type of sensort Lithium Chloride
.

Configuration: 5 wire :

Range: 40 - 100 deg r dew temperature f

Accuracy: A1.5 deg F
Repeatability: A0.5 deg r ,

Resolution 0.1 deg r i

!

Ercianr2

Humber of sensors: 2

Type of sensor: Precision Pressure Monitor (Solid
State Electronic)

Hanufacturer Volumetrics, Inc. ,

'

Range: 0 - 100 psia
Accuracy: 10.02% of reading '

10.005 psig
Repeatability: 10.001 psia
sensitivity: 10.001 psia
Resolution: 0.0001 psia

,.

ERIlliCAlinILfinE ly&lta

Number of sensors: 1

Type of sensor: Rotometer
Range 0 - 10 SCFM
Accuracy: 1 1% r.S.

iCorrections: Corrected for temperature and
discharge pressure

liardware Metering valve

|

6

|

-

:

.
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Anandix_lL:_SIATIETifAL AliALYSIS._MEI110DS

lolaL21me_CalsatlaLLoss

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

3

Initially, a reference time (t ) is chosen. For every data set ther
rato of change of dry air mass between t and the most recent time,y
tg la calculated using the two point method shown below.

,

2100 . [
Hg (tg-t,) (1 - Hg/M Ir

IThen the least squares fit and 95% UCL af the total time leak rates
are calculated as shown below

[t[H tlH g[(tg) - g g g j

n.
H[(t ) ([t!*

g g
.

[t[H)(H[tM -gy g g
A.

H[(t) ([tf-
g g

L = li + At

1.6559 (N-1) + 3.52a3 + 0.85602/(N-2)7. _

(N-1) + 1,2209 1.5162/ (H-2)-

Note N la the number of data sets minus one.

1 (t - [(t ) / N) h
P gr .

_.
,

IH [(t) ([t) / H-
g g

[(H) - B[H A[M to= - -
g gg

UCL = L + To

i

!
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Calnulatigui_InstrmenLSeiertion GuideJEQ1

2(o /T)2 + 2(ed'P)'2400 2 (e /p)2ISC = + rp
t N H Ndp r

wheres t is the test time in hours

p is test pressure, pela j
,

T is the volume velghed average enmt. temp. 'R
,

N is the number of pressute transmittersp
,

H,. As the number of RTDs

14 is the number of dewcellsd

e is the combined pressure transmitters' error, psia [p
,

e is the combined RTDs' error, 'Rr

ed is the combined deweells' error, 'R

p , pg )2- (S )2 , (ppe pp p

where: S la the sensitivity of a pressure transmitterp

RP is the repentability of a pressure transmitterp

RS is the resolution of a pressure transmitterp

(8 ) IEE 4 RS )e * *
r r r r

where S is the sensitivity of an RTDr

RP is the repeatability of an RTDr

RS is the resolution of an RTDr

* *E Tv d I"d) (RPd * RS )ed + d

where S is the sensitivity of a dewcell-d

t RP is the repeatability of a deweelld
i

RS is the resolution of a deweelld

P
d change _11Lyncot.rr.sts.sste-V T =

+T change in saturation temperaturey

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

Appendim C TEt(EERATURE E.IABILIZATION DATA
!

The following tables present the data for the temperature stabilisation
phase of the ILRT. The temperature stabilisation pha J la defined as data !
collected from data set.s 233 to 348 'nclusive. The following data is included !

!

I

!
'

'
IABLE IIILE

C.1 Guinmary of Temperatures
C.2 Sunnary of Dewcell Temperatures

; +

s

I

|
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!
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Table Cel
SUHHARL0r 2EMPIRAWRES

60ftWApt PROLVC1 10 hum 9th e 6h4146b 0.t

......................... ;pppany tagtg ce tgytgaatpagt .......................e

FRA10W00t uhlt 14:49 f4 WCD. 29 JAh 1993
i

DATA sti AVthAbt
DATA timt ft>P. AVCR46t bVDv0LUPI itMPtmATURtt. (Ott 7)
blit DAY HH >> 66 (Otb f) 41 et 43 64 46 46 17 40 09

733 f6) 97:69: 46 94.3 96.6 96.6 9b.7 96.4 94.7 92.1 97.7 66.0 tb.9

034 ?63 06:99: Ab 94.3 95.t 96.6 96.6 96.4 94.7 90.1 97.7 ft.? Bb.9
736 PC's DBc19: 44 94.3 9L.4 9b.6 96.6 90.4 94.7 9;.1 92.7 tt.7 th.9
;)( 263 99679:46 64.3 fi . t 96.6 96.6 96.3 94.6 92.1 97.7 ft.7 25.9
007 it3 ft:39:45 94.! 9 .b 90.b 95.0 96.3 94.6 90 1 90.7 f6.7 84.L
)" 163 90: 49: 46 94.1 9t.s 96.b tb.b 96.3 94.6 92.1 92.7 # 1. . P tt.$
719 ?t3 99:59:46 94.7 9L.4 96.4 9t.4 96.A 94.0 92.1 92.7 ft.7 tb.6
249 762 epiepeat 94.s tb.) Db.4 96.4 96.2 94.6 92.1 92.7 81.7 Bb.9
043 ?$3 99 19:46 94.1 96.3 96.4 96.4 96.2 94.6 97 1 97.7 8t.7 06.8
to? 063 teert:40 94.1 96.3 94.3 94.4 $b.? 94.0 92.1 9 .7 ft.7 Bl.6
04? F63 09:39:44 94.1 9t.3 96.4 96.3 9t.1 94.( $F.1 92.7 40.7 B6.0
244 ?63 99:49i46 94.1 96.0 96.3 96.3 96.1 94.6 92.1 9?.7- et.7 86.6
244 763 49 69: 46 94.3 9t t 96.3 96.3 96.1 94.6 92.1 97.7 90.7 Bb,8

F46 763 19199:44 94.t 95.? 96.F 96.3 96.1 94.5 92.1 97.7 eb.? tb.$
247 263 19s19 46 94.0 9t.1 96.7 94.? 94.0 94.6 97.1 92 7 06.7 tb.6
Fat 263 19:29: 4b 94.t 44 1 96.7 96.2 96.t 94.0 92.1 92.7 eb.? tt.C
249 263 les39:46 94.t eb.) 96.1 96,7 96.4 94.6 97.1 92.7 i: t . ? Bb.$
Pbt 263 10:49 46 93.8 9t.9 96.1 94 ! 96.9 94.6 90.1 90.7 6t.7 00.0
261 563 19 69:46 93.5 $ 5. 9 eb.1 9t.1 94.9 94.4 90.1 90.7 tt.? Ft.$
2bi F63 !!:69:45 S:.t vt.t t.t ,1 9t,1 94.9 94.4 90.1 62.7 ft.7 pt.t

763 263 lis19:41 91.4 *b.t it.t 9t.1 94.9 94.4 92.1 97.7 t1. 7 tb.t
7t4 2(' 11:09: 46 90.t .9 St.t 9t.t %#.9 94.4 tp.1 m;.7 r; * tt.t**

Obb PC; 11:39:4b 9: 26.4 t' t 9d.t 9.. 94.8 97 ; 97.7 05.7 t' t*

7 t t. Pf3 11: 49:4h 93.t '4.t 9t.t 6t.t 94.* 94.4 97 1 ti; . 7 M.7 '. t . '
097 ?C3 11:49: 4t 97.1 48.9 94.9 94.9 94.t 94.4 90.1 P2.7 Ot.7 i t. . t
7bt 263 12:09:45 47.t 66.t 94.6 94.9 9 4 . tt 94,) $?.1 97.7 cA,7 ,1,t

?be 253 10:19: 44 9:.t ed., 64.0 to.9 ed.7 94,3 90.3 9p,7 ti l. . f M. . t
Oct 003 10:09:46 *?.' 44.' *4.9 94.F 94.7 to.? t;.) 0;.7 ft.7 't.*

?ti 203 122)9:46 9, 14 te.* 64.t 94.7 44.3 r!.1 t0.7 tt.t it.t* *

'4.. no,t L4.7 ts.; 90.1 92.7 15.* 9t,.'
. . ' tt 3 10: 46: 46 e ..

44.9 54.t 94.0 v4.* "P.. 90 7 tr. ft.BPC) 007 10166 O * *
. +

9f. ti.. 97.7 M.7 f1.4ibt .' 6 0 131 t 9 : 45 ';. .7 ?t.' & 4 .1 h4 *

E.t I(3 17:198th 9; * #d.' 94-( 4 4 . ** 07.' &!.7 '' * '* ' . T.

Toi 763 13 : 0 * a 41 8; '94.? tt * v*. 4t.: 40.. ';.* .t.7* *

067 263 13:39: 46 9: '; 6 68.* 94.7 ed.( 9? ? 90.: it,* " . * 7t :.

?'.T i9 *- * S' f ** ? #4 87.1 *; ? 8' ';tt ?60 !?if9ff' #3.' '
'

.f 94. 4i.' 94.2 90.' b2.7 1.( '.?!) Of? ; 1, t '' t e t %) f . *

| *;* :*>*F. 95 + . . ' 'A.L t. 4 . ( '4. ti.; 9;.* ''.? ;*'
-

7*. OC; ;4:1964! $".5 ;? - '',s '4.( % f . ', ff.! %*.. *?,*'

*; ;(i 4.09 i n t' ta, ''.' t' ti. *;. r ? . '' !! .i.

:*: |G3 ; r . :- 4: '- * .* s'.* 94 t 1:.. t... |0.7 ** T..
' '

?GD 14:#9 4t 1 t 't.. * .? tc,1 91. S?.. ".T**
,.

;7% 263 14:69146 'r ! t 4 '4.9 es.t %. '. 94.; 1.*'.. "O.* .i s' *
.

0 7 ;. 063 11:09i 80 t ' .1 *>& 64 ? es.L 64 ft.1 90.1 *0.( ti.i *t,
* * * f.7* 0(3 10:15:45 1;.' R %* - # 14.4 at,* ts,; a; pp.?,.

4
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Table C.1
Wt9%W Of TDiPIEAHIRES

( Co nt. ' d )

$0ffWah! th00Uti 10 NUW0tti Cheletb-t.9

27t 763 3bitt: 46 90.4 94.3 94.4 94.4 to.3 94.1 97.1 92.6 94.6 ft.h !??9 263 IS:39 45 tJ.4 94.3 94.4 94.4 94.3 94.t 9?.1 92.6 (4.6 $t.t ':st 763 16: 49:45 63.4 94.3 94.4 94.3 94.3 94 9 97.3 92.7 45.6 tt.t003 ft) 16:69: 46 93.4 94.3 94.3 94 3 94.r 94.0 $g.1 97.7 BL.6 ft.t292 263 16s99: 46 93,4 94 7 94.3 94 3 94.7 94.0 92.1 92.7 $6.6 05.6293 263 16:19:45 93.) 94.7 94.3 94.3 94.2 94.0 9f.1 97.7 84.6 (4.6294 763 14:29:44 93.3 94.0 94.3 94 3 94.2 94.6 97.1 92 6 tl.6 St.t29t 263 16 39444 63.3 98.7 94.7 94.3 94.F 33.9 92.1 90.6 ft.6 tt.t766 26) 16: 49:46 93.3 94.1 94.7 64 t 94.3 93.9 92.1 90.6 66.6 t%.?Ett it) 16:49:46 91.3 94 1 94.F 94.P 94.1 93.9 92.1 92.6 6L.5 Ob.t280 763 17st9:46 93.1 94.1 94.2 94 7 94.1 93.9. 92.1 92.5 04.6 Ct.t269 263 17:19: 40 $3.7 94.1 94.1 94.1 94.1 93.9 97.1 92.6 BL.6 CL.!299 F63 17:2944% 91.7 94.1 94.2 94.1 94.1 93,9 92.1 9t.7 04.6 St t098 263 37: 39:46 93.F 94.0 94.1 94 1 94.t. 93.0 92.3 92.7 64.6 86.7292 263 17649 sob 93.? 94.9 94 1 94.1 94.0 93.9 92.1 92.7 84.6 66.0093 263 !?s6gsob 97.2 94.t 94.1 94.3 94.0 93.0 9?.1 $0.7 60.6 St.7;98 263 1056414% $3.) 91.9 94.t 94.0 94.t 93,3 92.3 90.7 04.6 CL.7094 Pf3 11all;*t 90.J 92.9 98.0 94.9 9a.t $3.0 9;.. 9;.7 Db.6 bl.1;t6 063 lat?9:4b 90.3 93.9 94.t 94.t 93.9 tJ.P f 10.f 8b.6 13 . ?097 P f '4 16:39i86 97.; 9?.9 98.t #4.t 93.9 93.7 9*.. 92.? tt.6 06.7
.

; ti f !? 11:46: 41 "S.J 93.9 94.t 94.0 93.9 93.7 $?.1 97.* tb.6 bb.?P99 ?( 3 1(#!9:44 93.1 93.5 93.9 93.9 93.9 93.2 9P.3 9?.7 94.6 95.7't* ;63 19:09: 44 93.0 93.D 93.9 93.9 93.9 93.7 9;.1 %2.7 tb.6 9%.7
s

3t1 763 19:19: 46 93.9 el.a 93.9 93.9 93.9 93.7 92.1 90.7 96.6 Ob.)30 263 1940$146 9? t 93 6 93.t 93.9 93.9 93.7 92.3 97.7 Pt.6 85.7363 243 19:39 tab *( 9:.8 19.9 93.9 93.9 93.6 97 1 97.7 60.6 tb.7
'*

Sta 063 19: 4te:46 93.e 43.t 93.8 93.f 93.9 63.6 97.1 9t.7 PL.6 06.73Pt 263 19tt& tat * .t 93.7 93.9 93.8 93.9 93.6 97.1 92.7 bb.6 BL 7306 063 20:09:4b 90.9 93.7 9;.0 93.9 93.7 93.6 90.1 92.7 9b.C 04.7307 763 ?#t39 4% f; 9 93.7 93.6 93.t 93.7 93.6 9;.3 97.7 Pt.6 tb.*?tt 763 70s?9:46 t!.9 93.7 93.7 93.P 93.7 93.6 92.1 b2.7 tb.6 B4.73 t ** (? Ots?9:44 10.' 9?.6 t.3.7 93,7 1. 's . ? 93.t 92.1 97.7 BL 6 04.7312 i&3 ?tt8tist 9 ; ,1 t;.6 93.1 g3,7 93,7 93.g gg,3 93,7 gg.t pt.731; ?t3 ?#4bt: 41 5; 4..t ti.' 43.7 93.7 93.6 92.3 97.7 $$ ( 64.*
*

21; sfs 0;it9t*! '. * **.( . * 93.7 93.t 93.b $?.3 90 7 St.b 04.'313 ?(; 21.!*.'' %..t 6;.* ** * 93,4 93.1 9;.c 00.7 tt,0 % *.118 06? !aitfret 4; ' ' L' v1 ( 9 4. t ta r . c 97.7 t't.t !!.
,

7;t 763 Pla3' tat t, i* .g 3).t 9 ' , t_ 9;,* 9 ,g 1*.7 00,( 70,7416 76; 13:4t> 40 '. . l!.t '. ast !),( m .$ , 4 9?.e 90.7 ft.6 f t. , 7;.17 .' 6 3 Pass 9:st 4; 6 * < 6;.( M.t 9),e 9;,g 9;.7 05.( ib.'310 Pl? 00sP9: 4b 97.o s;,g 97.g g).g e3.4 97.4 92.7 Pb.6 61. 7
. .

319 Ot* ?? 19,45 9;.' t?.* h> 8 97.4 %).t 91.4 9?.D 92.7 tb.6 9t,730t t; 7 s?'r46 +; 4.4 4..t * * . , ' 11.1 93 a t0.g 9?.7 05.f 05.'312 063 ??tJ9t45 !; t * . * t ) .1 <?.t 9) 3 tr.t 90.7 tt,6 tt,t
.~

?;; isA ?;st944t '; **
' .' eS.t 43.a ti.) r;.t $;.7 it.f it."303 .3 0: 1t9t4! l* * * ' ' ** i t .i . a !?, p..$ 0;.7 9t,C 6t.?

.

324 .: ; 23:0L.4% 1 4 ". 4 *- ';.. 't.4 T '. 97.t 90.7 ft4i 7*301 263 ??tansat t.
*

*
.4 t'.' * * 4;.t 97.7 st,* *t.1

.

Jif 763 ?)t? Diet v;.( t ; .,4 t;.i 9) r *., t*,e 9; O t. , ( .t,*

. .,
*

3;7 063 00:3ttet 97.6 %) > 91.8 93.4 93.* *?,; t! e 90.? tt.t tt.'

.

??? ?f! 00: 4Biet tt 9 f;.3 **.? 91.4 $4.9 83.0 v2.9 57.7 86.f tt.'3;* tb3 21 s t 9 : 4 b 5; * A' ; 90.* 9? ft.) **,7 t;.0 30.7 tt,6 ~$ '
He re d trit 9 5 4 9..o l' li 1 .9 es,' fa.. tt.t 90.t Ct.t -- *

*
**233 268 tes19: 41 9;,t 13. *;.; 91.1 ';.. ft.) 9?.e !;.7 tt. **!!; B's em ;t set S. ';.* ** .% $3.0 12.' '' *:,t !!.* 'A ,f it

'<?) 044 ret'9i40 ,9 f; t' '3.? 'O 13.. t;.t a;.* t'.. P '.

..* * *
*?)4 Ot * et369.at t..t * 97.* 93.0 13.1 90.t 92.* 0t,1 :1.7

*'
. .!$t 0 tert 9,ab c?.i 99.. S. 0 14 . ; 93.0 $t.. 91.4 90.7 ;t.0 ? *a . ?336 264 t4:09: 4b 90.5 93.3 ??.0 93.? 93.; 90.2 97.t 9?.7 T 1. . ( ' ' . . '337 2(4 t1:16 4 4 '. 97.t 13.. 9;.? ti.) t3.? 9? c t0.t !..f t'.i * *
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i

Table C.1 i.

gutmAn or TrMf1EAE1RES |

(Cont'd)
,!

l

50h WAaf P8(tVtf Its hve 9t t e ti t. f 3 8 t $ - 9 . 9

33t 164 01 P9t44 92.4 93 1 93.7 93.1 93.2 93.t 97.9 92.6 90.( tb.7239 768 91:39:a6 Dr.4 93.3 93.P 93.F 93.4 93.9 97.9 92.7 St.6 04.7349 P64 01s49:ab 92.4 93.9 93.1 93.1 93.1 93.9 91.9 92.6 ft.6 E6.7343 764 01:69: 45 97.4 93,e 93.1 93.1 93.1 93 9 93.9 97.6 tt.6 ft.73a7 26a 02:09:a6 9F.4 93.0 93.3 93.1 93.1 93 9 91.9 9F 6 Pb.6 94.?343 764 t?s19tal 92.4 93.9 93.1 93.1 93.0 93.0 91 9 67.6 (6.6 tb.7fea ;64 t?st9s45 97.4 93.t 93.1 93.3 93.t 92 9 91.9 97.6 0L.0 M.?Sob 244 tis?9:46 91.3 e?.e 93.3 93.1 9i.e 97.9 91.9 90.6 ft.f IL.?3a6 ?04 (0: 49:45 90.3 97.9 93.9 93.9 93.t 97.9 91.9 9?.( t,1. 6 It.71a7 ?$4 etshe:46 90.3 90.9 93.0 %3.t 93 0 9?.9 91.9 92.6 96.6 tt.73at r64 93st9:4b 9;.3 %;.9 93.9 93.9 93.t 91.9 91.9 St.6 6t.C tt.7

....................................................,,,,,,,,,,,,,,,,,,
hD 8 et tsynt CHAhhtts ARE 40 tit 0 Out

Det CHAhNCL a 40 !$ tot 6tt, cut i80p OtN 1

|

1

|
|
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7ABLE C.2
SUMMARLOT_DIMCILL_IDifIPATUITS

50F1wAnt P&c0Vt1 ID huret&s 6ht1486 8.6 .

|

....................... $ppmaRy taptt et etw ttatthAtypts .......................

etAIDw000 Uhlt i 14e41stl Wt0 29 JAW 199P

Date $tt avt#A6t
DATA Timt Otw TimP. AvtRAtt SUPVotumt itPPt&ATUnit. (Ott F)
5fte DAT MH PM $$ ([1(6 F) $) (T $3 $4 $$ $$ $7 $$ 99

233 703 07859:al 76.1 69.8 (9.7 79.4 ft.1 73.3 66.2 79.9 79.9 69.I
r34 ;63 08 t9: 45 ft.p 69.0 (-9.6 (9.t 70.9 74.? 64.P 70.0 70.0 69.0
27t it) ef't19 sat 79.t 69.8 09.0 09.9 79.9 fl.? 6L.4 l#.0 78.8 (9.?
;to ?( 3 ft:0& i41 t#.9 /P.! '6.4 69.6 78.9 71.7 66.3 ft.t 7f.' 6t.*s

73* ;63 f t t 79:4L ft.t ih.( iS.( 79.0 79 9 71.1 69.4 70.9 76.7 (9.3

730 263 ft: 49:44 (9,t (v.' t9.a 59.7 70 3 71.? 6t.a 79. 79.9 (9.*69 g9 16.7 06.3739 763 $bs&$s46 10.t to.f (S.0 69.0 76.1 71.2 6 (i . 3
Set 203 99t99: 46 7t.t (l.. C 's . 4 &$.9 69.9 71.7 66.4 79.9 79.7 69.3
243 263 99:19eab 79.9 09.7 68.6 69.8 7w.1 71.? 69.4 70.0 79.7 69.3
247 ?$3 99 ?9:40 ft.t 60.t #9.4 49.9 ft.1 71.3 0t.4 70.0 70.7 St.4

243 763 et$36:45 65.9 69.0 #9.4 69.7 79.9 71.? 60.4 79.9 70.6 69.4
744 263 99:49s44 69.9 69.6 ft.t 69.( 69.9 71.? 6 (. 4 70.9 70.6 69.4
?46 263 99:69: 4b 19.t 69.7 (9.6 09.0 70.9 71.2 62.? 76.0 70.6 69.4
T46 F63 19st9: 46 79.4 69.9 49.0 69.7 79.0 71.3 60.4 69.9 79.6 69.4
247 Pt3 10:19: 46 *t.$ 69.4 69.6 69.) 76.0 71.2 68.3 70.0 79.6 69.4
24C ?63 89 fit:46 79.9 (9.7 69.b 09.0 69.9 73.3 St.6 79.9 PD.6 49.6
?49 ?63 16 39:a5 76.0 6 9 . f. 69.6 69.9 79.8 71.2 (f.6 76.0 ft.t 69.t
768 063 19: 49:44 ?t.t (5.7 (9.6 (9.0 70.6 71.; t".4 ft.1 79.4 69 4
?ti 003 IS 49: 4b ('.$ th.( 69.t 69.0 69.8 73.0 60.a 70.0 ft.t 69.4
Tt? ?6) 11:09:41 '..r i'.( 09.1 09.t 9t t 7;.0 40.4 ft.0 ff.t 66.t
I '. 3 ?( 3 13t19s41 ('.5 (4.1 (6.4 69.7 77.9 ?.. 08.4 79.0 79.1 69.$
Ota F&3 las?tiet (0.9 (9,7 is.a (9.t 7t.p 71.. 66.5 ft.1 79.t 69.6
Ott :(3 % ) : 3 9 s t. (6.* ,t ( <* * tv, St.t 71.7 6t.A 79.e 7t.' e t . e..

71i 26: 31: 49: 46 (&. : .t (t.. L'. 7t.t 7;.0 (t.L ?t.1 ft.t (i.(
247 263 11:09:4b 66.9 ( .t tv.6 (9.6 ft.$ 71.1 ti,5 Fe,$ 70.4 6P.L
766 263 12:09:4b (9.4 (1.6 (4.4 49.7 79.9 71.0 (9.6 79.3 79.4 69 6 |759 263 17:19:44 e' ' ('.* l'.a (4.( 't.t 71.F (t.S 79.1 70.4 69.6 =

tit 203 17:26:41 (t.. e%.t (4.i (v.s 't.9 71.; (t.o 7t,3 te.; (s.( j
ff; ?6) 10:39:46 (4.9 tt.t (1.5 (S.' 't.t ?1,1 (5.4 7$.9 ti.. 69.( i

76? ?63 32446 tab (9t #s.* &* 4 4 (f.t it.f 71 1 (t.4 70.4 7 t . *. t9.6
763 2(7 1016944b (L.i t 5.6 (' 4 f '. . ' 79,t '1.3 ft.5 ft.) 7t., 61.1

**,* (5.f ($,1 71.; 66.6 79.1 't.! Ot.t; (. 4 753 33:$ttab (t.' ' *

|(5 003 11: 19:4b ti. .t t' 1 (t., 7t,$ ?1.? 8T.t 79.1 76.3 ('.t
?60 243 1347taab (t.s 39.* it . + *$ t t .9 *),2 (t.4 79 1 74. (p 0'

007 263 17:39:40 (6.6 (f.t (9.4 (9.7 78.1 ?1.P tt.6 79.1 ft.1 69.6
?(* Of 3 13: 49:st 7t.t 85,+ f6i (t.7 ft.t *1.0 (t.6 ft.) fe.! (< 9 , 7

.i' ;'( 3 listFiat (t 9 ( .t L',A e! (8.4 ';.; (t.t 79.1 fe., t'.'

; '( !(3 lastFiat (s.4 v .t . ( (s,? *t.t *; ; 6( 5 7t.e 7t., fl 7.

??1 0$3 34t19:4b ft.4 +*,t e1.4 (* tt.S .s (f.$ 7A.t 70,7 ti,'*

??? 06) 14109: 4A ti.' t'.f (L.6 e%.4 (e.9 't.1 *8b 70.; ?f.. (4 . '
073 0(3 leibtiat (5.( ). i. 6 , 4 g$.t it! 74 1 6(.b 70.9 ?(.? 69.7
R74 201 14: A9: 46 49.9 el.6 D.t 09,' 't.t 7. 1 (f.t 79.1 ?t.? ($.7
07% 063 le649:46 5.9 (w.( (9.4 69.L ff.e 71.4 08.6 7t.1 7C.* (f.?
076 063 lbst9:45 '' 4 (9.4 f*a 09.4 't.S 71.0 St.5 7t.1 ft.: (9.?
s?7 003 15t:fi4L 74 t (b.( (i . t t!.[ ?t.t 7;.? (*,( 78.9 ff.; (9.7
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244 49( 11844891 94'4 94'9 94'1 94'4 d4'4 41*t 94'1 de't de'l 94*d ]
!de 49( T1tt4891 94'4 94'. 94*t 94*d 44'4 41*4 94'1 44'4 44'2 94'4 i
444 2$( 11194891 94'4 94'9 94't 94'd 94'4 4t'2 '94'1 40*t 44'4 94'd*
441 498 11816891 94'4 94'9 94*p 94'9 94'4 di'4 94'1 44'l 44*2 94'd
242 498 89844891 94'4 94'9 94'p 94'd d4'4 41'l 94't de'l 44't 94'4 6 4

248 298 t1114891 94'4 94'1 94't 94'd 44'4 d1'4 94't 44'l de'C 94'4 .

449 498 19844891 94'4 94'9 94't 94*d 94'4 di'4 94'1 de'l 44'l 94'4
441 29( 81It4tsi 94'4 94*1 94'1 94'4 de'4 tt*6 94'9 44't 44*( 94'4 j
249 298 89:t4891 94'4 94'd 94** 94'd 94'4 dt" 94'9 de't de't 94'4 4

44d 41( tts14891 94'4 94*$ 94*t 94'd 44'4 4t'2 94't 44't 44't 04'4
244 498 idteetti 94'4 94'9 '94*p 94'd d4'4 41'4 99'1 de't 44'l 94'd
444 298 f41t4891 94'4 14'1 94*t 14'9 de'4 df'4 94't de't 44*f 94'4 '

,

244 29$ ti824: 91 94'4 94'd 94't 94'd 44'4 di'8 94'1 44 2 44't 94'4 ;

94'4 94'v 14'4 A4'4- dt'l 94'1 de'l t 94'4- }241 498 14184891
94'9 94'1 94'd 44'4 it*t 94'1 de'l 'de't94'4
94'9

24J 29( id894:91 de' 94'4 I
34( 398 lit 44:t9 94'4 94'1 94'1 94'd 44'4 dt't 94'1 d e '' l de't 94'4 ;

,~

94'4 94'p449 398 14844891 4 94'9 t 1t't- 44'4 dT't 94'1 de'4 -de't 94'4 *

94* 94'4 14* 94't 94'4 di'2 )4'9 s4'4 44't 94*4 i;ti 39( tetteteS
041 21( ts:048ti 94'4 94'1 14't 94'd 94'4 ll'4 94'1 de'l 44 T 94'4- !

44d 49( t48t4191 94'4 96*1 94't 94'9 94'4 tI'd ta't 44*f d a '' l 94'4 ]
444 41( 84it4891 94'4 94'9 94't 94'9_-94'4 di'l _94'9 44'4 de't 94'4 j
244 J94 14:14 91 94'4 94'd 94'1 9 4 *' d 94'4 di'2 94'1 44'4.:de'l 94'4 .

844 298 f48448t$ 94'4 94'd 94't 94'd -94'4 df*t 94't 44*t 40*f' 94'9- j
sel 29( tetit891 94'4 94'9 94*r 9 4 * d- 94'4 41'4 94'9 de't d4 4 94*4
842 498 14824891 14'4 94'9 94'1 94'4 94'd dI't 94*9 44't 44''4 94'4 l

848 29( 14844691 94'4 94'9 94't 94'9 44'4 di'8 94't 44'4 44'4 94'4
849 398 14894891 94'4 94'1 94'1' 94'4 44'4 di'C 94't 44'l 44'4 94'4 '

841 418 16814891 94'4 94'9 94** 94'9 44'4 di'l 94*p 40*t 44'4 94*4 ~

849 498 24844stS 94'4 94'1 94'p 94'9 94'4 it*1 94*9 44'4 44'4 94'4 i
ted 298 44814891 14'4 9$'4 94't- 14'd 94'4 di'l ts'd de't 40*4 '94'4
tto 298 44824:tg 94'4 94'9 94't 94'9 94'4 dt't 94'1 de'l de'4 14'4 1

C44 21( 24884896 94'4 94'9 94't 94'9 de'4 4t*( 94't 44'4 44'4 94'4 !
tit 498 208t4891 )s'4 )4'4 94*1 94'd 94'4 di't 94'1 de't A4'4 94'4
stt 498 44 14891 96'4 91 * e- )t't 94'd- 94'4 41*t 94'9 44*f 44'4- 94'4

494 41844891 ,

810 dit 1t'4 ) s ' +* %4*i 14'1 94'4 41*t 94'1 49*l de'4 14'4 1

tit 21tt4891 >a's 1 te't 14'd. 4'9 4f*1 -94'1- 44*t -d4*4 94'4li'a~ 44'4ttp 2$C 2t834tti ) s't 1, '3s's 9$')- dt*; 94*d de't 14'4 )4'o
tt4 494 21:648 91 .J-4 I.'t 1t'l it'd 44'4 it*t 94'D 14'4 44*4 14'4+

tt$ 01C 21ttGtti )4*4 )t't 91*p 94'1 se'o di'l 94'9 44't 44'4 94*4
tfi 31( 218548t$ 14'4 ts'b )t't 94*l tn*$ ll't 94'd de't de'4 94'4-
tt4 49$ JJ844891 1t*4 )4 i 94't 14'9 64'4 dI'l 94't- de't A4 4 94'4
tto 411 24814'91 1e'4 ) $ '' l 94'6 94'd de*4 -tI't 14'D de'o d e '' 4 .14'4-

,

004 2$( 42'0441 $i's e$'1 )s*# 94*l '94'4 ll't 94'd 44't 44'4 )4'i
| C21 298 ;0844 tis 14*4 ts'l tt** )t l )4 4 4!'t 94't 40*t 94*4 iL * 4

!!' 0$0 00894891 94'6 1t'6 lw't 1g''4 49''4 dt't .94'3 44*t 44'4- 84'4'

CO( a$t 4814891 14'4- 'tt** eg't 14'1 1$'4 tf*f 14'9 de't 44'4 94'4 3

JW 29( gts44891' 14*4 )t*. )s't 14*4 94'4 it*!' 94'4- 44'4 -44'4 94'4
tt$ 291 sditlitS 14'4 1i'% i4't )t'9 )4*l dt'4 93'1 44'4 94'4 -)4'4

;

CC1 4$( 44824891 14'4 li'9 94't 14*A )4'4 it*! 94'1 =44'4_ 44'4 94'4' '

|' t04 29( stitelti 94'4'-94't -94*( . 44*4- 94'4 tt'4 94't 44'4 94'4 -)t'4
J CC3 41$ : tit 4891 04'4 94'A 14*f 94'd 94'4 dt't 94*O .de'4 94'4 94'4 ' j

C;4 _29( 28814891 )$'4 14'1 )4'C )4'l~ 11'4 dt't- 91'C 44*4- 94*4
14'l

~

4- i
iC4 09# 44844891 94'4 34*F 14*( 94'9- 94'4 _-ll'! 04'1 44'4 94'4 94'

! ttt 41# 44854891 94'4 )til 94't 64'1 94'4 4f'f -94*1 de t - 94'4- 44 4 ;

! ttJ. 499'44826891 94'4 )$** 94*0 14'1 44'4 it*4 91'1- de''t 94*4 ) 4 '* 4
I 484 29D 448d48 94 94'$ )4'd )4*v 15'4= 14'4 dt't '14'1 44*t'|31'4 "4'4- -I

itt 099 4S8W4891 94** 1t'J ) 4 * t' 94*$ 1$'1 dt't 9w't 40*4 14*4-~)4'4 '
tli C17 44814891 14'4 )4'D 94'C- )4'9 .ti't dt't =31'd 44'4- 71'4 )4'4

,

tt9 299 ett44t99- )4'4 94'1 94't- 94*$ 94'4 tt*t' 10*t 44*t 94'4 94*4 . j,
tt4 319 eltt4: 91 94*3- 14'l 14'0 94*1- 91'4 it*! 14't d e ' t- 94'4 14*4

,
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UNIT 2 ILRT TINAL REPORT

TABLE Ce2
$UMMARf Of_DIEILL IIHf22A2 VEES

( Cont. ' d)

$0FTWAh! P90 Duff 10 kVP6tp Ch01406 t.t
>

339 764 01379s46 69.9 69.7 69.4 (f.6 69.9 11.1 69.6 79.1 69.9 69.9
339 F64 01:39: 4b 69.9 69.b 69.4 69.7 69.9 71.1 69.4 79.1 69.9 69.9
340 P64 01: 49:46 69.9 69.7 69.3 69.6 69.9 78.1 69.6 79.1 69.9 69.9
341 764 01169 46 69.9 69.6 69.7 (9.4 69.9 71.1 69 1 70.2 69.9 69.9
347 264 Ottt9 46 69.9 69.7 69.4 69.4 69.9 71.1 66.6 7d.1 69.9 69.9
343 264 ft:19:46 69.9 69.6 69.3 69.6 69.9 71.1 69.6 ft.1 69.9 69 9
144 #64 92:2V146 69.9 69.9 69.4 69.6 69.9 71.0 69.6 79.1 69.9 69.9
346 764 07:39: 46 69.9 69.6 69.4 69.7- 69.9 71.1 69.6 79.1 69.9 79.0
346 264 9?e49e44 69 9 69.6 69.4 69.6 69.9 71.1 (9.7 79.1 69.9 69.9
347 F64 92:59: 46 69.9 69.6 69.3 69.6 69.9 7..! 69.6 79.1* 69.9 69.9
349 764 03:09: 46 69.9 69.6 69.3 69.6 69.9 71.9 69.7 79.1 69.9 (9.9

.
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UNIT 2 ILRT r!NAL REPORT i

Appendix D ,REASURED LEAK RATE TIS M TA
i

The following tables present the data for the leak test phases of the ILRT |

using the Mass Plot Method. The sneasured leak test is defined as the interval
between data sets, 349 and $03 inclusive. This corresponds to a 24 hour and 40

,

minute test duration. The following data is included
,

'

4

IADt% IIILE
I

D.1 Swnmary of Mass Plot Leak Rates
D.2 Swnmary of Pressures '

D.) Swnmary of Temperatures
D.4 Summary of Deweell Temperatures [
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UNIT 2 ILRT f!NAL REPORT

Table D.1
,

LtWiAELQLith$$ l' LOT LEAK RATIg

iN EWOOD U'J) T C 10:0b 17 $UN. ? ? SCI' 1991

(,ATA St1 34? THROUGH 500,
,,

- - -

. "T A I J ST ICAL LE% RATE RE Eut.T3 CALCUL ATED V51NG THE Malis R.m mL m00
'

s

DA7f. eAla fr 1 7IME 7EST OPY AIR LtJ.C FATE, ?L'4 Uk CONT
CET 8 DnY HH MM 90 11ME,(HR: MASS. (LOMi m D) L I M11. t'uD)

2+5 164 03:19: 45 c.000 0.8034??37E+06
350 164 07 49: 45 O.100 c.80351075E+06
It* 264 03:39: 45 0.323 0.80351300E+e6 -0.1221E+00 0.2840E+00
;4 '' RC4 03: 49: 45 e.500 0. 80351137E+ 06 -0.7384E-01 0,2908E-01

3! 2 d'0* 03:5?: 45 0. f. 6 E- 0.80348915E+06 0.333EE-01 0.1868E+00
3!4 Cf* 0* 09: 45 0. 832 0.80347987E406 0.8328E-01 0.1930E+00
255 164 04 : l 'a i 45 1.000 0.80349101E406 0.6767E-01 0.1432E+00
.b6 204 0*iL9 45 1.160 c.80347075E+0C 0.79ECE-01 9.1351E+ed
7C Jt44 04: 39:*L 1.21'. 0.60348487E+0L e.6967E-01 0.1131E+00
.4: c4 04. : * 9 : u , 1. w 0,8035821 E400 c.0360E-01 0.9849E-01-
.i t ' ne . Oc :5? s e . 1. f.0|, c.00347150E+06 0.6535E-01 0.93&8E-01
'i e. 0 H4 OS:00:45 1.62: 0. 0034 E.737 E + 00 0.6734E-01 0.9041E-01
If,: 9* 05::?: 45 O.000 0.803 7137E+0L 0. 6395E'-01 0.8359E-el

,

M' |(- 0!:*L: 4! f. . I C C 0.!0 ,405LLE+0C 0.6314E-01 0.7985E-01

(* 'A' 0".:?Siet 0.332 c.8034b887E+00 c.0388E-01 0.7818E-01
. 60344900t 0;- 0.CC88E-01 0.797CE-012 4. O!: 4% 4f 4.t00 *

af' OS 59: 45 c . 682 c.90345600E400 0.E516E-01 0.7601E-01
; .'4 00109: 45 O.03* 0, 6.* :45811E+06 0.6015E-01 0.727dE-01'

lo4 06:11 45 3 . 0 ,*.* 0.802 !,400E+0C 0.E017E-01 0. E,980E -01'

|-E .: L - Ous2T 45 :. 100 0. 0034 3387E + 0(. 0.6303E-01 0. 7 A*13E-01
Tr ? Or. 06:3?: 45 3. *.;3.* 0. 80 34 4 575E + 0C 0.0156E-01 0.6990E-01-
*70 Lt; et 3 4? 45 3,.500 0. 80 34 3037t .0E, 0.0199E-01 0.7068E-01-

371 1-6 06:5?: 45 3. ( f,r 0.80342050E+06 0.6416E-01 0.7126E-01
37C .T & c' : 07:: 4L :.. e ; 0,n03 it.50E+0C 0.6459E-01- 9.7110E-01

4. '00 c.803-4000E+06 0.6193E-01 S.6846E-0.1377, !04 07 19: 45 .

; 37a 204 0' P9:45 A.,100 .*.80342000t.00 0.6237E-01 0.6840E-01
! 27* 204 07: 39: 45 4.323 0.80341115E+06 0.6205E-01 0.0764E-01

370 404 07:49: 45 4.500 0.80341061E*06 B.C&74E-01 0.0796,E-01

777 ///. + 07:!?: 45 4.600 0.80340837E+06 0.6315E-01 B.6801E-01
70 . 64 Sid 0?: 45 . ell 0.80339E50E*06 0,i490E-01 0.6976E-01
:M /w Ot 19: 45 5.000 0.80339111E+06 c.0599E-01- O.7065E-01
MO L4.4 08:2?: 45 -5.100 0.80338000E400 0.0093E-01 0.7139E-01
081 204 00:29: 45 5.333 0.80339100E+06 0.6700E-01 0.7115E-01
JOS 264 08: 49: 45 5.500 0.80330312E+06 0. 000,4E-01 0.70E,0E-01

383 i:64 08:59: 45 5.066 c.00338550E+06 0,6663E-01 -2.7035E-01
384 264 09:09: 45 5.833 0.00330987C400 0.6757E-01 0.71&lE-01
385 264 09:19: 4S 0.000 0.80337287C+06 0.6785E-01 0.7130E-01
~+- . . , . . . . ... ..
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SVttiARY or Mass Pirr Lm RAnf

JB6 204 09:29: 45 6.106 0.80337600E+06 0.6759E-01 0.7087E-01
387 264 09:39:45 6.333 0.80336187E+06 0.6809E-01- 0.7123E-01
?"8 264 09: 49: 45 6.500 0.80335725E+06 0.6856E-01 e.7158E-01

264 09:59:45 6.666 0.80337062E+06 0.6790E-01 0.7084E-01
264 10:09: 45 6.833 0.80334075E+06 0.6887E-01 1.7183E-01.

391 264 10:19: 45 7.000 0.80334925E+06 0.6902E-01 0.7184E-01
392 264 10: 2? 45 7.166 0.80334537E+06 0.6915E-01 0.7184E-01
393 264 10:39:45 7.333 0.80334887E+06 0.6888E-01 0.7146E-01
394 264 10: 49: 45 -7.500 0.80335412E406 0.6819E-01 0.7075E-01
395 264 10:59: 45 7.666 0.80335562E+06 0.6733E-01 0.6992C-01

.i96 J24 11:0?:ss 7.953 0.00|C2762Fa06 0. 676?E -01 - 0.7019L-Ot

397 264 11:1< : 45 e.000 0. 00 3 4Ja'? tC + 06 0.6905E-01 0.70-7E-01
4 ,q4 i l i c? : a-; 8.166 0.302 4037E+06 0.6831C-01 - 0.7065E-0

%4 i1:3a: 45 (' . :. 3 3 0 O1 w 33?E+06 0.682EE-01 0.7051L-0;

? u. ;1:u?: 4 *- ro 6:00 c. 903 3223 7E +M 0.6811E-01 0.7018E-01

A01 # 13 va: 45 D e.M 0 . 0 0.;,/.1 .". ;E 4 0 0 0.0820E-01 0.702CL-01.

6 .1|. p. 1 ;;; ; c 2 : e - 4.Oi> 0. 403 3.i?00E +06 0. 6"'5bE -01 0. 6%bE -01

4 * :- .ve 12:*9:~t 4.000 0. 00 > 79n3'E* 0'. - 0. 6 755E-01- 0.6958E-01

c0e e-- te:?9: 4" 9.156 o.feJ331175L+06 0.6732E-01 0.6?29E-01.

*05 >- 14' 39: 45 7.33: . O. De M"?S5 71 + 06 c.6742E-01- 0.6932E-01
4 0f . 264 1U: 4:- 46 9.500 e.80330350L+06 0. G723E -01 0.6907E-01 ,

4W' e64 12:59:45 ?.L66 0.f'0130300E+06 0.669EE-01 0.E876E-01
408 264 la:09: 4f 9.633 0.8032'9675E*06 0.6680E-01 0.6854E-01
409 c04 13:19: 45 10.000 0.80328112E+06' O.6698E-01 0.68E8E-01-

*10 464 13:23: 46 10.16E 0.S033006SE+06 0.6651E-01 0.6821E-01
All 264 13:39: 45 10.333 0.80328512E+06 0.6640E-01 0.6805E-01:
412 264 13: 49: 46 10.500 0.803d'7787E+06 0.6639E-01 0.6799E-01
413 264 13:59: 45 10.666 0,80327237E+06 0.6642E-01 0.6797E-01
414 264 14:09:45 10.833 0.80327362E+06 0.6633E-01 0.6784E-01'

415 264 14:19:45 11.000 0.80326062E+06' O.6647E-01 0.6794E-01
416 264 14: 29: 45 11.16E 0.80328100E+06 0.6604E-01 0.6752E-01
417 264 14: 39: 45 11.333 0.00327350E+06 0.6574E-01 0.6721E-01-
418 264 14: 49: 45 11.500 0.80326150E+06 0.6564E-01 0. 670?E -01 -

419 204 14: 59: 45 11. 66!- 0.80306450E+06 .0.6541E-01 0.6681E-01

h 420 264 15:04: 45 11.63." 0.80325600F+06 0.6530E-01 0.6667E-01
4*' 004 15:1?:45 1.. 000 0.80326712E+06 0.6490E-01 0. E.628E-01 '

4 f 2- .ta 15:29: 45 I J .1 U. 0. 00 323912C 4 0i. 0.6502E-01 0.6638E-01'

.;3 s.64- 15:3?: 45 IL..?J 0. 4 03 "*.:1cE900 0.649?E-01 0.6631E-01
e 264- 15: 40: 45 14.50? 0.30225275E+06 0.6471E-01 0.6602E-01

(
264 15:59: 45 12.((( 0.803P&700E406 0.6448E-01 0.6578E-01

e

-*d- N- 16:09: 45 1 0 . * *. * 0.8032343?E+0E 0.6442E-01 0.6569E-01
42 ' 2i..=16:13:us ...N l'.80 v54SSE*Ok 0.6398E-01 0.6528E-01' '

-20 ee > >., : 7: ; 45 13. - O.80323062E+06 0.6389E-01 0.6517E-01'

42? 16* l i t .*.9 :45 t i . : '. . 0.80323662E+06 0.6369E-01 0.6495E-01
420 lie IE: 4 ::: 4f 12.500 0.80322725E+06 0.6357E-01 0.E480E-01
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m m ... suvs
i

UN [ 2 - ILRT FINAL REPORT !!' '

|

Tablo D.1

| SW94ARY . T__ MASS PLOT _ LFALghtts '

|

| -31 : (.- 16: 6a:*5 13.000 0.i3323000E400 0.0335E-01 0.6458E-01
e 3; ~' '. 4 17: 0?: 45 l a. 83 2 0. 6032133?E +06 0.0335E-01 0.6455E-01-
453 ;t4 17:19:~5 14.000 0.803&l125E*00 0.6333E-01 0.6450E-01 ;

4 .4 J:r e 17;29:a$ 14.160 0.80320462E+06 0.633EE-01 0.6449E-01

4A5 C.4 17: 31: 45 14. 3.*G 0.00320900E400 0.6327E-01 0.6438E-01
,

A 3C 214 17: 49: 45 14.500 0.60321000E+0E 'O.C312E-01 0.642&E-01!

-47 7 DEA 17: 5?:45 14.600 0.00319850E+06 0.6309E-01 0.6417E-01
1 430 264 10:09: 4M 14.82,; 0.80320350E10E 0.6295E-01 0.0401E-01.

439 204 18 : ! $s: 45 15.0e0 0.80310900C400 0.0284E-01 0.6388E-01

440 2E.4 18:29: 45 15.10E 0.803e0812E+06 0.6257E-01 0.6302E-01

441 264 18:3?: 45 15.333 0.00317987E+06 P.6262E-01 0.6365E-01 ,

442 264 18: 49: 45 15.500 0.80317887E+C6 0.0264E-01 0.6365E-01
443 2E4 18:59:45 15.6EC 0.80310575E+06 0.6254E-01 0.6353E-01
444 264 19:09: 45 15.,933 0.80319075E+0C 0.0228E-01 0.6328E-01
445 e64 19:19: 45 16.000 0.80319625E+06 0.6199E-01 0.6301E-01
446 264 19:29: 45 16.160 0.80319137E406 0.6174E-01 0.6277E-01
447 2E4 19:39: 45 16.332 0.80310387E+06 0.6155E-01 0.6257E-01
446 264 19:49: 45 10.500 0.80316925E+06 0.6149E-01 0.A250E-01
'? 264 19:59: 45 16.066 0.80317612E+06 0.6133E-01 0.ed32E-01-
3 264 20:09: 45 10.833 0.80317137E+06' O.6119E-01 0.6217E-01

264 20:19: 45 17.000 0.80316850E+06 0.0105E-01 0.6202E-014

452 264 20:29: 45 17.166 0.80317725E+06 0.6080E-01 0.6178E-01
453 264 20:39: 45 -17.333 0.80315775E406 0.6072E-01 0.6169E-01
454 364 20: 49:45 17.500 0.80316437E+06 0.6055E-01 0.6151E-01
455 l'64 20:59: 45 17.666 0.80310362E+06 0.6036E-01 0.6132E-01

-TE .;-~ c:109: 45 17.033 0.60314813E+0E 0.6030E-01 '0.611-E-01
M' .t6 ct:19: 45 10.000 0.803:5627E*0E 0.0015E-01 0.6103C-01

364 d'1 : 2?: 45 te.1EE i'.00314275E+06 0.6008E-01 0.6101E-01
| 264 21: 39: 45 18.32: 0.80315112E*06 0.5991E-01 0.0004E-01

-u* 26' L1: 49: 45 10.500 0.00315425E+00 0.5970E-01' O.00C3C-01
46! di4 21:%9: 4? 10.666 0.80213525E+0C 0.59E3C-01 0.6055E-01
461 20+ 22:07: 45 18.833 0.80313387E+06 0.5955E-01 0.6045E-01
4L3 d6* J:2:1? 45 19.000 0.00313700E40F 0.5?42E-01 0.6032E-01.
Af 4 .Ga 23:2?: 4S 19.160 0.80313613E+0C 0.5938E-01 0.0017E-01
465 e64 22:3? 45 19.333 0.00314112E400 0.5908E-01 0.599BE-01
*60 164 22: 49: 45 19.500. -0.80313850E+0C 0.5888E-01 0.5978E-01
4(.7 204 22:59: 45 19.666 0.80315025E+06 0.5859E-01 0.5952E-01
468 264 23:09:45 19,833 0.8031418?E+0E 0.5834E-01 0.5928E-01
46? 364 2'3:19: 45 20.000 0.80315325E+0C 0.5800E-01 0.5898E-01
470 264 23:29: 45 20.16C 0.80313137E+06 0.5781E-01- .0.5879E-01
471 204 23:39: 45 20.333' O.80313112E+00- 0.5761E-01 0.5859E-01

( -72 204 23:49: 45 20.500 0.80313187E+06 0.5739E-01- 0.5838E-01
473 204 23:59: 45- 20.666 0.80314112E+06 0.5709E-01' O.5811E-01_'

474 565 00:09: 45 20.833 0.80313550E+06 0.5683E-01 0.5786E-01
475 ?C5 00:19: 45 21.000 0.80312075E+06 -0.5665E-01 0.5768E-01

| - 4 ?( !:65 00: 29: 45 21.16E. 0.80312175E+06- 0.5646E-01 0.5749E-01
:47- 265 00:3? 45 21.333 0.80311525E+06 0.5629E-01 0.5732E-01
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UNIT 2 ILRT FINA6 REPORT'' '

TCb10'D.1
!

Sine (ARr or MASE.,* LOT LEAR RATES - :
1

i

V

&

O.5616E-01 0.5718E-01
47& 365 00: 49: 45 21.500 0,80310875E+06 .

u?9 265 00 t.9: 45 21.666 0.80311712*E+06 0.5595E-01 0.5698E-31

es th 265 01:05: 45 21.833 0.80310987E+06 - 0.5579E-01 0.5681E-01

81 ; ts 01 : . 9 : 45 22.000 c.80310600E+e6 0,5563E-01 0.,,665E-01 s

*

erg it' 01: 2;, 45 23',166 c. M310375E+06 0.554BE-01 e.5649E-01

.N*. 01:?9: 45 22.333' _0.00309362E+06 0.5537E-01 0.5637E-0.
**

up. 01: 4. m e ' i2,500 0,80310462E+e6 0.5519E-01 0.5619E-01 ,

I.
I 01 '5: 45 22. 66(, .O.80310375E+06 0.5501E-el 0. 5601 E - 01

I f.r.6 '- 02: 09: a' 22.833 0,80300712E+06 0.5490E-01 0.5590C-01 ;v .,

cf i' E 0:: 3..: . r 23.000 0.80309712E+0E. 0.5473E-01 0.5573E-01 '

'.'. 01:no: - 23.166 c.80308987E+06 0.5L59E-01 0.5558C-01-
h*. 6'

4 ,: ". . ' z 0 2 : 3".. : 4' ;;3.333 0.80307887E+06 c.5450E-01 0,554BE-01

4q0 't E. 0. 4';. : c 5 23.50c 0.80308675E+06 0.5435E-01_ c.5533E-01
rv . em , 2 ;. 6 6 6 c.80308037E+36 0.5423E-01 c.5520E 01-

. cl .

4d 'I.k. p~ : M. :r 45-

03: 23.833 0,80307912E+06 c.5411E-01 0.5507E-01 r~

49[ N.50?.::S: 45 24,000 0.60308762E+06 c.5393E-01 . O.5489E-01 ;
a

v. oss 07: 293 L 24.1 C e , 0.80308512E+06 0.5375E-01 0.5471E-01

4 -i r, a65 0: :7.u: AS 24.333 0,80300575E+06 c.5356E-01 c.5453E-01

03: 4 9 : r. 24.,500 m.S0306325E+06 0.5'148E-01 - 0.5444E-01-4 .

s 6

4. U ;[:4
6 0 ,: ? . : t. c. , i .U. O.60307375E+06 0.5334E-01 0.5429E-01

*c' 0. i :45 . 4. C: - c. A0306625( 4 0C 0.5322E-01 0.5417E-01
. ' . --

,.6 .s:. $. ; .. c "- ;.r. ~4f.975E*0E 0,5308E-01 0.5401E-01.
4.e
th ::a Oe : 2h ::45 ; % 16t, 0.00306412E+06 - 0.52?5E-01 0.5389E-01 i

t.01 ;"# E 0 4 : ' .': : 4 t. l't.. r 3;- 0.80305675E+06 0.5285E-01 0. 5.:,76E-01

t:0; ec) 01.:<!: W 25.500 m.20304600E+06 0,5279E-01 S. 5.:.71 E-01
,

50; ;. LS ea :!.9 : b C5.666 O.8030551SE406 - 0,5267E-01 0.5359E-01

... .., ...... ...... eve ******e************************************** ,

NC: PREG' WE CHANNCLS ARE LOCKED OUT ,

CH NNEL ti . 42 15 LOCKED OUT FROM DSN 1'

a

| r

>

F

b

,
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tMIT 2 16R7 FINAL REPORT
. .

TABLE D.2

sineuw or Parssumts
,

FACIDWOOP Util T ' 10:00:09 SUtJ,-22 SED 1991-

Oc7A SET AVERAGE VACOR DRY A14
!***- '?ME PRESSURE PRESSURE PRESSURE PRESSURE PRESSUM
Gi 9 * 3.1/ HH MM SS #1,(PSIA) N2fPSIA) ,(PSIA) , (PSI A)- ,(PSIA)

34? 064 03:19: 45 59.8209 59.8230 59.81'19 0.3611 59.4609
350 264 03:29: 45 59.8191 59.8213 59.8202 0.3607 - 59.4595
St.1 E64 03:39: 45 59.8175' 59.8196 59.8185 0.3606- 59.4579
352 264 03: 49: 45 59.8158 59.8179 59.8168 0.3601 59.4567
353 264 03:59: 45 5'J. 8138 59.8159 59.8148 0.3608 59.4541-
354 2'E,4 04309: 45 59.8120 59.8241 59.8130 0.3610 59.4520|
355 264 04: 19:45 59.8105 59.8126 59.8115 0.3607 59.4508
356 J64 04 29: 45 59,8089 .59 e107 59,8098 0.3605 59,4493'

357 d64 04: 39: 45 59.8068- 59.8089 59.8078 0.3608 59.4471
350 264 04:49: 45 59.8051 59.8071 59.8061 0.3601 59.4460-
359 264 0* S? 45 59.6033 59.8056 59.8044 0.3607 59.4438
360 JT.4 05:09:45 59,8017 59.805? 59.8028 0.3609 59.4419
361 264-05:19: 45 59.7999 59.8021 59.8010 0.3608 59.4402-
%65 FC e': c:9:45 59,7982 59.8004 59,7993- 0.3613- 59.4380-
N' Pt 4 05:39: 45 19.-79C! 5?.79P' 59,797E 0.3610 59.4365

( SE4 05: 4?: 45 59.7947 "S.7968 5?.7957 0.3610 59.4346|*

164 05:59: 4b 59,7916 59.??r0 59,7939 0.3607 - 59.4332
-/ 264 06202 -5 59,7910 !?.'97: 59.7910 C.3i06 59. 4 31.~. '
Si ? 264 06:19: 45 59.7896 "9.'?)7 59.??0E 0.3605 59.4301
-Ji6 264 OEtho: 45 59.7679 59.'899 5?.78B? C.3616 59.4273-
!6h 16. Of.:39: 45 !9.7861 !?,7092- 59.7e71- 0.360!- 59.426E.
F.' 0 ?64 Oi, 4 'i t 4 *., 59.78 2 !9. es 55,7953- 0,3605 59.4248
373 26e 06:59: 45 59,7824 Y.9. 7 6 41 59.783- O.3607 59,4227
37;* 264 07:0?: 4t 59. 780f. 59.781E 59.7915 0.3605: 59.4210
3.73 206 07: 19: 45 59.778? 59.7809 59,779? .O.3599 59,4200
3 '. * 264 07: 29: 45- 59.777.? 5? 7792 59.7781 0.3604 59.'4176
!s *5 2E,4 07: 39: 45 59.7756 5?.7773 59,776- O.3608 59.4156
373 64'07: 49: 4b 59.7740 59,7757 59.7740 0.3607 5 9 . 4 1 4 1.-

*'

4

377 d't. . C : 5% 45 59.7723 59.7736 59.7730 0.3606 59.412'4_
371* ib. 08:02:45 59.7706 .59.7721 .59.7715 0.3609 59.4104
F/9- e'i-4 06 : 1 *- t 4 5 59.76B? *9.7703= 59.-7696 0.3608: 55.4087
380 .d .4 08:29: 45 59.7E72 59,700, 59.7f.78 0.3610 59.406E
361 264 08:39: 45. 59.7651 5'4. :'E E,7 59.7659 0.3611- 59.4049.
382 264 08: 49:45 59.763E 59.7652 .59.7644- O.3604 59.4040
383 264 08:59:45 59.7618 59.7E34 59.7626 0.3606' 59.4020
384- 1 64 09:09: 45 59,7602 59,7617 59,7609 0.3608 ,59.4001-
385 264 09:19: 45 59.7587 59.7600 53.7593 0.3612. 59.3981
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ou, m y;4,,.4.,.
- -

UNIT 2 ILR7 r!NAL pgpopy. ,

7ABLE D.2

SL% uRY or Pntssunts
'

38E 264 09:29: 45 59.7572 59.7584 59.7578 0.3606 59.3972

387 264 09:39:45 59.7553 59.7566 59.7559- 0.3609 59.3951

388 264 09: 49: 45 59.7537 59.7548 59.7542 0.3612 59.3930

'49 2'64 09:59:45 59.7522 59.7532 59.7527 0.3605 59.3922-

0 264 10:09: 45 59.7504 59.7514 59.7509 0.3609 59.3900

1 264 10:19:45 59.7489 59.7497 59.7493 0.3609 59.3884

392 264 10:29:45 59.7474 59.7482 59.7478 0.3607 59.3871

393 264 10: 39:45 59.7458 59.7465 59.7461 0.3606 59.3855

394 264 10:49: 45 59.7442 59.7451 59.7446 0.3603 59.3843

395 264 10:59: 45 59.7427 59.7437 59.7432 0.3603 59.3829

396 264 11:09: 45 59.7409- 59.7420 59.7414 0.3605 59.3810

0' 264 11:19: 45 59.7??4 59.7400 5? " !?F 0.3610 59.375?

M 264 11129: 45 59.7378 59.7387= 59.738.' O.3606 59.37't

264 11: 29: 45 59,7261 5?.7372 59. 73C - 0.3606 59,37C1
''

264 11: 49:45 59.7344 $9.7356 59.73L 0.3604 59.2746

1 264 11 59: 45 59.7327 59.7339 59.7333 0.2012' 59.3721

"Of 264 12:0*"45 59.7312 59.7324 !'1.7310 0.35?5 59,27.":

402 F64 12:19: 45 59.7296 59.7308 59.7303 0.3604 59. SC V4

*04 264 12 29: 45 59,7262 59.7292 59.7487 0.3604 59.36F3

"M 264 12:39:45 59.7266 59.7175 59.7270 0.3008 59.3662

40#- 264 12: 49: 45 59.7250 59.7260 59.7255 O.3600 59,36!3

"07 264 12:59: 45 59.7234 59.7243 59.7238 0.3610 59.3628
408 264 13: 09 45 59.7218 59,7226 59.7222 0.3611 59,3611 '

409 264 13:19: 45 59.7203 59.7210 59.7006 0.3621 59.3585
410 264 13:29:45 59.7189 59.7197 59.7193 0.3601 59.3592
411 264 13:39: 45 59.7175 59.7182 59.7178 0.3610 59.3569
412 264 13: 49: 45 59.7161 59.7168 59.7164 0.3607 59.3557

|- 413 264 13:59: 45 59.7143 59.7151 59.7147 0.3605 59.3541

! 414 264 14:09: 45 59.7127 59.7175 59.7131 0.3602 59.3529-
415 264 14: 19: 45 59.7111 59.7120 59.-7115 0.3606 59.3510

416 264 14: 29:45 59.7100 59.7106 59.7103 0.3601 59.3502-
'l7 _264 14:39: 45 59.7084 59.7090 59,7087 0.3604 59.3483

418 264 14: 49: 45 59.7069 59.7076 59.7072 0.3600 59.3472

419 264 14:59: 45 59.70!3 59.7059 59.7056 0.3604 59.3451
420 264 15:09: 45 59.7039 59.7045 59.7040 0.3608 59,3434.

421 264 15 19: 45 59,7014 59.7031' 59.7027 0.3606 59.3419

422 264 15:29: 45 59.7006 59.701E. 5?.7011 c.3E05 59.3405

' 23 164 15:39: 45 59.6993 59.7000 59.6996 c.3608 59.3389

''' 164 15: 49:45 59,6979 59. E 988 59.69C3 C.3606 59.3277

264 15:59: 45 59.6965 59.6972. 5 9. f ? 6'.* 0.3610 59,3359
( *-

e64 26 09: 45 59.695e 59.6957 59.695: e. 36 n 59.3342

'd? 264 16:19: 45 59. E 9_ f 5% E944 59.C940 0.3599 59.23*1.

428 .26. 16:29: 45 5*.. 6924 t9.E931 59.6927 0.3600 59,2319

'29 264 16:3~: 45 59. 69y !.,.E!;C '59.E?!L- O.3607 59.3306

_

430 264 16 49:e5 59.6097- $9. 690'- 59.E?00 0.3611 59.3190
.
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J0nuary 17, 1992
, ,

UNIT 3 ILRT T1HAL REPORT

TABLE D.2
.

SUMMARY OF PRISSUggs

431 164 16:59:*5 59.6882 5?.6889 59. 6.B85 0.3606 59.327-

432 264 17:09:45 59.(867 59.6875 59.6871 0.3615 59.325!

Al? ~64 ;7:19: 45 59.6853 59.6861 59.6857 0.3611 59.314'

434 264 17:29: 45 59. t.835 59.6845 59.6840 0.3614 59.322

*25 264 17:39: 45 59.6818 59. 6fe? 59.fS23 0.3608 59.321;

~36 264 17: 49: 45 59.6806 59.6616 5?.6811 0.3608 59.320.
437 264 17:59: 45 59.6768 59.C799 59.6793 0.3610 59.315

438 264 18:09: 45 59.6771 59.078D 59.6776 0.3611 59.316:
439 264 16:19: 45 59.0760 5'1.C.769 59.6764 0.3600 59.315

640 264 18:29: 45 59.6745 59.675? 59.E.740 0.3602 59.314'

641 264 18:39: 45 59.6731 59.6738 59.6734 0.3602 59.313

442 264 18: 49: 45 59.6716 59.6724 59.6720 0.3615 59.310'

443 264 18:59: 45 59.6701 59.c708 59.6704 0.3606 59.30?
444 264 19:09: 45 59.6685 59.6691 59.6688 0.3600 59.308'

4*5 264 19:19: 45 59.6070 59.6679 59.667* 0.3599 59.307
446 264 19:29: 45 59.6655 59.6663 59.E659 0.359? 59.306,

447 264 19:39: 45 59.6641 59.6648 59.6E44 0.3604 59.304

448 264 19:49: 45 59.6626 "9.6635 59.E630 0.3605 59.302;
449 264 19:59: 45 59.6611 59.6619 59.6615 0.3605 59. 300|

'O 264 20:09:45 59.6600 59.6607 59.6603 0.3600 59. 300|
1 264 20:19: 45 59.6588 59.6593 59.6590 0.3608 59.2981
2 264 20:29: 45 59.6570 59.6577 59.6573 0.3608 59.296i

453 264 20:39: 45 59.6556 59.6563 59.6559 0.3609 59.295

454 264 20: 49: 45 59.6540 $3.6549 59.6544 0.3605 59.294t

455 264 20:59: 45 59.6525 59.6534 59.652? 0.3606 59.291;

4 5f. 264 21:09: 45 59.EL10 59. C 518 59.6514 0.3598 59.2911
~ ' . c1:1?: 45 * ?. 6- Y T 3. 6 0 5?.E~98 0.3601

'

59.lti--.

~t 4- .1 : 19: 4S $9.6-e: " 9. f -0 7 bS.6*B4 0.3603 59.iSS
.1: Sc : 45 * T. C.4i ! 'N.(4''. 59.E471 0.2E0' 59.28E* : .

> .1 : 49: 45 59.(4!3 '9. -55 59.6450 0.3600 59.1850
+. h c.1:59: 45 59.E43' *3.0-41 59.6441 0.3609 59.283'

-0 .. c. : .r. : : 4 5 59.E*24 5 9. L * ; '. 59.6428 0.3606 59.281
*L.. :(.4 21:1'1: 45 5?.(406 **s.641' 59.6412 0.3602 59.281
464 146 22:29: 45 59.63?S 59.C402 59.6398 0.3604 59.279,

~55 16 4 20:39: 45 59. E 381 59.0387 59.6384 0.3604 59.276
*f4 164 6: :: 49: 45 59.6?60 59. 63 7t 59.E.372 0.3607 59.2764
46' 564 22:59: 45 54.6360 5'3.6366 59.6363 0.3606 59.27E
468 264 23:09:45 59.6348 59.6355 59.6351 0.3604 59.274
4 t .9 264 23:19: 45 59.6335 59.6342 59.6338 0.3598 59.274'

470 264 23:29: 45 59.6321 59.6329 59.6325 0.3606 59.271'

471 164 23:39: 45 59.6306 59.6315 59.6310 0.3602 59.270
472 264 23: 49 45 59.6293 59.6301 59.6297 0.3603 59.269'

473 264 23:59: 45 59.6279 59.6286 59.6282 0.3600 59.268
474 165 00:09: 45 59.6264 59.6271 59.6267 0.3603 59.266
475 265 00:19: 45 59.6251 59.6258 59.6254 0.3607 59.264
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476 L'65 00:29: 45 59.6238 59.6246 59.6242- 0.3601 59.2641-
477 265 00:39:45 59.62P2 59.6232 59.6247 0.3602- 59.262r
478 265 00: 49: 45 59.6208 59.6217 59.6212 0.3606 59.2607
479 265 00:59: 45 59.6193 59.6202 59.6197 0.3598 59.e600
480 265 01:09: 45 59.6178 59.6188 59.6183 0.3608 59.2575.
*81 265 01:19: 45 53.6165 59.6174- 59.6169 0.3602 59.2567
482 265 01:29: 45 59.6153- 59.0160 59.6156 0.3607 59.2550
483 ei5 01:39:45 59.6140 59.6146 59.6143 0.3606 59.2537.

dt.S 01 49: 45 59,6130 69.6136 59.6133 0.3605 59.2527

["84
-'

45 265 01:59: 45 59.6114 59.6121 59.6117 0.3605 59.2512
46 265 02:09: 45 59.6099 5'.4.6107 59.6103 0.3607 59.249E

487 265 01:19: 45 59.6087 59.6094 -5?.6090 0.3600 59.2490
488 165 01:29: 45 59.6073 59.E062- 59.6077 0.3607 59.2470
489 7.65 02:39: 45 59.6058 59.6968 59.6063 0.3610 59.2452:

!

4'40 265 02: 4?:45 59.6047 59. E 056 59.6051 0.3607 59.2445
491 265 02:59: 45 59,6036 .59.6044 59.6040 0.3606 59.2434
492 2f? 03:09: 45 59.6022 59.E030 59.6026 0.3610 59.2415'
4 9.' %5 03:19: 45 59,6009 59.6018 59.6013 0.3606 59.2407
494 iE5 03:29: 45 59.5996 59.E006 59.6001 0.3604 55,2397

4 9 ". 165 03:39: 45 59.5982 59,5995- 59.5987 0.3602 59.236:i
446 JE.5 03: 49: 45 59.5966 59.5977 59.5971 0.3611 59.2362
43' '65 03:59: 45 59.5?S3 5%.5965 59.5959 0.3603 59. 2 35Ei
4?8 465 04: 09: 45 59.5939 -59.5952 59.5945 0.3601 59.2344
499 165 04:19: 45 59.5928 ? ,. 5 ?4 ? 59.5933 0.3609 59.232.
500 205 04: 2'.4 45 59.5917 59.5918 59. 592L' O.3604 59,231?:

501 F65 04 39: 45 59,590b 59.59*6 59.5910 0. . ' 05 59.230E
502 265 04:49:45 59.5090 59.5900 59.5895 0.'s 39 59.228E-
503 265 04:59: 45 59.5877 59.565J9 59.5883 0.36e5 59.2278

ee****esee..**ee...a***e..e.e+ .......................................
NO PRESSURE CHANNELS ARE LOCKED OUT

DAS CHANNEL :: 42 IS LOCKED OUT FROM DSN 1
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TABLE D.3
,

SIMiARY OF TEMEEEAEIRES
i; - m DW 'UD UNIT 10:08: 42 SUN, 2. SEP 1991<

Df,T A TT AVERA6E
It :T , f IM TEMP, AVERAGE SUBVOLUME TEMPERATURES, (DEG F)
'Tm DAY HH MM 'n :DEG F1 el #2 4: 3 ts a 45 #6 #7 #8 M4'

JO ? f,4 03:19: 45 91. 3 92.9 93.0 93.0 92.0 92.9 91.9 92.6 85.6 85.7
.350 N4 0i: 29: 45 92.3 92, 9 'R . 0 93.0 92. 9 92.8 91.9 92.6 85.6 85.7
35: 1. a3:39:45 92. 2 ?2, 8 92.0 92.9 92.5 92.8 91.9 92.6, 85.6 85.6
15;; 2 0.e 03: 49: 4 ?, 9 0. . ' 92.8 T.? 92,9 9J . 9 92.8 91.9 92.6 85.6 85.6
15;; Of.4 03 : 5's : ., * . 92. U 92. n 92. 9 92. 9 92.9 92. D 91.9 92.6 85.6 85.6
354 264 04: M: 4 *'. 9.2. 2 T.8 92.9 92.9 92.9 9d'. 8 91.9 92.6 85.6 85.6
.% T;G 4, 05: 15 : .d 9a i- 92. A W; . 9 91-1. 9 9P. 9 92.8 91. 9 92.6 85.E, 85.6'

n: ,;6e c.. : 2' 5 W.? 72.8 o. 9 92.9 9;:. 8 92.8 91. 9 94. L 85.6 85. C
: .5 , 14 OA. .'. 9;'. / N.D 92,9 92.8 92.8 92.7 91.8 92.6 85.6 85.E,.

.: ..c e. . ., p r . <, e . r- s, . / 9J. . p c.2. 0 12. A 92.7 91. 8 92.6 85.E, 85.61<

i <- .' :.- J '..? qi . B 9i;. 8 i' ' r. ? 91.8 92.5 85.6 85.6c
.

:e i. : .? 92,7 92.8 92. 8 9J, i. 9?. 7 91. 8 92.5 85.6 e5. 6*
, <.

92 ; o .8 g r. . e 92.8 99.7 91,8 92,5 85,6 85.0.: .. o - . i o : .. -
r, .

.

M. , t .. 0. :as R,i 9; . ,' .8 9 ~-| U 92.7 92.7 91.8 92.5 85.6 6S. 6'

.%: re5 4.I w. .O 7./. A Pc;. 7 92.7 91. 8 92.5 8*. 6 85.6'
. .

e i.,: 4 9 : - 5 ;, , 92.7 92.7 92, c. 91.8 92.5 85,6 es, c* '

- . .

. *. . .% . m : .A i - er , " q; . 7 92,7 92, f, 51, 8 42,5 ns. 0 85, c'
,

%, . ? w7 %.~ q;.;. f. s 1. 8 92. P. O *. 6 8 5 f.ui, ..|_ g. : e .s 9. . v. -
,

., n. e. r. . . .,, 1...,. . . .,. - = , n. . . g- ,r. e. . ,,- .u. .g r....
. s

.s ,,~ . - .,- .

. n- 9. ..6 ,c . .e. t.. t < i
n ~ w...c.

. . . . .

' - n:. . i .t M.B 1. 5 !v. n , r... ,
.

.- . : .,.,, , .-c. . ;.4. <.. .o c . t , c.
-. .%.,.. . . . .. .-

:s*:~5 u,;. p 9.,* 9. . ' 9. t +, m.U . F. 85.6 '.t.(
' . . , . .

- ;- c : eq ; .y. oc . c . . , # ; .- 91,7 %,E 85.6 85.6< *

;, ;G. / : J. 91. 9 q; c. 5 91. 7 92.4 85, E, 85,6' '

'. ;' 4 Ti.4 u : . : -. ' . m.% 0 ' 9?. S 91.7 9i/. 4 85.6 85.5
:." t . N 4. n : :. - 1 .: ,' ' . 9 | . '. 91.7 92.4 85.6 85.5*

.'. , c.u a : 49: t .1. o w.. 3, " .S 92.5 91.7 92.4 85.6 85.5'
. ..

.77 cte e .y .e 1. 9 4*.~ 92, t. 9; . 5 9?/. 5 92.4 91.7 92.4 85.6 85.5
- 78 'C e +e : .e . ,. ; . ? 9.: . e ?. 5 9; . 5 31.5 92.4 91.7 92.4 85.6 '95.5.

- ;c e . f. o t ,9 .c u ,% n.5 92. E. ?d.4 91.7 92.4 85.5 85.5.

'. c 7.4 M:cS: e5 41. 9 'v . . ...5 92. 5 4.; . 5 92.4 91.7 92.4 85.5 85.5
, ,1 00: ?.9: M '11, 8 92. - 9'/. 5 92.5 ?2. 4 92.4 91.7 92.4 85.5 85.5' *

.

t

in J, - er:e9:.A 91. 8 92. 9c . 5 42.5 9 /. . e 92.4 91. 7 92.4 e5. 5 85.5
l
i % e ..+ mc.: 5' : e . -41. 8 .2, 4 4,| 4 92.4 ;- 4 92.4 91. 7 92.4 85.5 85.5
t u. ,- . 4 2 0 !: 45 91, e 9;. . . " ; . t. 9ss. a 4| . e 92.4 91.7 92.4 85.5 85.5,

l m . j '. : t . 91. 6 92. - 4 e. 91. e ,e 92 . 3 kl.6 42.3 85.5 85.5e -.

l w r, ~ o u : r ;. .*. 91. p. 92. " 9.4 2,: , - , W!. 3 91.7 92.3 85.5 85.5. .

6' . .e os : 3 1 : .. M 91,1: n' A . e. 92. e 92. 9) . 7 9c:. 3 85.5 85.5
L
i c.9 n - c .c. <. M:49: 45 4; . o : e; . . . :. n4 N.3 '-4 . ? 91.6 92.3 85.5 85.5
' .w ;.2 v,:5+ ..'. 9;.' o,. ei; . ~ 92. : 9c. 3 o 3 91.E. 92.3 05.5 85.5

7n .c :e:e : .
- .t % N.3 - 1. 3 91.6 92.3 e5. 5 85.5<< .

.

,.. . - , ..3
.

nt .,. ..J 9, c.. , d . c ;. . c. ,.1. 6 A.J Cc. . . . .
., .. r. . - r, e .

v . c,2 .. ,.

*: 9: " 0; , . ' 9,i . ' S;. I 92. ? 91.6 9 2 . '. 85.5 85.5'' ''

''O 1 ;'s: 3' - . ' T 1. . 9*. 'JJ . 3 92.3 - 9?. 3 91. 2 91.E. 9L'. 3 85.5 85.5'
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TABLE D.3

smeig Y or TEMPr m y gs
~

;94 Tic 10: 4'J:45 91.7 9.. 2 92.3 92.3 92.3 92.2 91.6 32.3 85.5 05.5
.95 20.4 1 (1 : 59: 45 91.7 9a .1 9L. 3 92.3 92.2 92.2 91. C 92.3 85.5 85. 5.

v.c.c FC4 11:em: 45 ' 1 , ~1 T2 92.3 92'.2 92.2 92.2 91.6 92.3 e5. 5 85. 5
. , ' N.4 1).19: 4 '. 91. f . A .1 92.3 92.2 92.2 92,2 91. 0 9.3 85.5 85.5

.90 25 I1: 29:-S 91.6 T. , 1 92.3 92.2 92.2 92.2 91. 6 92.3 8,5. E e5. 5
we pr.n 11:39: 45 SJ 1. 6 92.1 92.2 92.2 92.2 92.2 91.G 92.2 85.5 05.5
400 26. 11: 4 4 : 4 ". 91.6 92.1 92.2 92.2 92.2 '92.1 91. G 92.2 05.5 _ e5. 4
40) 2G4 ljs59: 45 91.6 92 1 92.2 92.2 92.2 92.1 91.6 92.2 85.5 85.4
402 564 12:09: 45 91. G 9; .1 'M.2 92.2 92.1 9T. . ! 91.5 92.2 85.5 85.4
4 0':. Jh 12:19: 4 ". 91. f. 92.1 92.2 92.2 92.1 92.1 91.5 92.2 85.5 85.4
404 CA4 12:29: 45 91. 6 9ff. 0 92.1 92.1 92.1 92.1 91. 5 92.2 85.5 85.4
. 05 a f.* 12:39: 45 91.5 92.0 92.1 92.1 S0'.1 92.1 91.5 92.O 85.5 85.4
-ci / 64 J:49: - 91.5 92.0 9a.1 95.1 92.1 92.1 91. 5 92.2 85.5 65.4
407 ? O .. 1. : 5's: 45 91. 5 92.0 92.1 92,1 'Y P . 1 92.1 91. 5 92.1 85.5 C5.4
403 .r& 13 oc: 4 v. ' n . ', qc.c 97.1 9,: .1 9;'. 0 9/', O *11, 5 92.1 85,5 c5. 4-

.,0 % 7 1: : 1 9 : ., *- 1.'. v.c s.1 9.J . 1 n. . n DJ . o 91.5 92.1 8 ''. 5 E 5. 4-

-. 1 0 |+, 1 : I': r e 0,.' v.i 9, . 0 9d. 0 W.0 9P. 0 $ 1. 5 92.1 65.5 E 5. ~
91, 92. n 9?. 0 'Js n % 0 9J. 5 92.1 85.5 85.4o : % r. :1 .-s 1

-
. .,

1 . . : .:. " . . 91. e 1. - 92.0 92. e 91.o < ;2. c 91. 5 92.1 85.5 es. 4t. . ..

.- N .~ 17. : 55: 45 01.4. nl e 9; o 9 *. o 92,O *x . 0 91.5 92.1 85.5 e5. e- 4

i .4
-

:m:45 m 91. 9^.0 'N . 0 92.0 1. 9 01. 5 92.1 85.". 6 5. A.

~ ". N4 1-:'':,5 <- 'n. 3 .a . c ?: 0 91 - 91.5 92.1 8 5 . ''. f.5. 9'
--

.:. E. Jr- 1,: Ts: 4*. al., , c'.e q| . 0 9; , 0 91,9 91.4 9?. 0 e r , c. e5 A
e' , / .6 3 7^: '

u 1. ~ u;.e ,. ~ 1. o 91 n c 1, 4 9,I rm. , r 0 5 .,
"-

., ,

e
12 : 4. - :' 4 . c 1.< m ) , c. 91. t. cl.L 92.0 6 ". . " T 5 . --

-
.., ..,,

l - ,'.
4 t,o ei. 1, a 92,c c r. e 95,4.

i .3 0 .: us .- c-
. ., 91, 4 92,0 e5. 5 s 5, 4... .

. -

.. 2. - .1 . m. . q n. m . ) . e, a. 3 . + q.:. .O gr. ev c. r. . r_.., u- .. . . s .

< '' ^ '. 91. ' "1. ..n 71. 9 -1 . 92.0 85.5 e 5. ''' >. . . . .

' '

JT~ : . :45 93.' 9: ' **1.. . - ." .1. 8 Q 1. 4 92.0 E 5. 5 85.i'
' * "

a

a .- ( 4 t r. : e 9 : *, 91. .~ ;.' ,o 91.O 91, 4 9J . O es,5 CS, 5^ "
. . .

' Ci 4 15:59: 45 +1
-

. .- 7 t '' "' 31.8 91.4 91.9 85.5 85. 5,

427, Pf. 10:0": 45 91. )." u..t 't.8 91. E 91.8 91.4 91.9 85.5 E 5. 5
a;" N.4 16:* : 4 ": n l . .'. 91. ' ' ' ' .O ti.E 9'.8 91.8 91.4 92.0 8 5. E. 85,5

' S .L 1. : 7; ' : 4 r. "'1.,. 9: . - 91. F 91 c .1. n 91.8- 91.4 91.9 85.E, 65. 5
O Pc .. 11: 3" 45 ' ; 1. . . ':: 1. ' ?; . o * 1. O 91.8 '11, p 91.4 91,i 05. C e 5, 5. .

4T 2 1G: 49: 4E 91.O mi.- 9:.t i.8 9- 91,7 91. 4 91.9 e5. E c5. 5.

. * 7:( 4 10:5?:e.5 en ? c't." n1.1 n 1. 0 91. ' ',1. 7 91. 7 91,9 p5, 0 c 5, 5.

4''. Ti4 1 -' : 09:45 91. D 1.i 01. e * 1. re 91. o 91.7 91, 3 01,o 85. E. 85.5,

.. N.. 17:19: 45 91.. '1. '' .P . . '9 1 . , '. 4 . ? 91. T; 91.O C 5. C C 5. 5
. , p. N4 : '9:t. m1. i,i . .

4 <'
1 '.L " " . 91.3 91. 9 85.E. 85.5..i.,'w. s, :-- ... q 1. u.. .c ..

- c. .
-

m. , e . .. . c., . c, lg.s. r s..rcs
_% .> . , a. . s
* *' *

17* gG,4r .-#.. t' . . <..

s- - . -
,' . . " ' r. - t, at1..' 1. . .i.3 f e, 6r.PC. s ' w0-4' . J , s* 4 e . > . a w* 4

,* - ,. g. . , , e q . *>4 , e ,. ) . m. ~ ,. .2 q l . ,.- r ,.. c c: .e. . > . . . 1 s _ _ s s
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4 ?.8 N.. 18:09: 4- 9;.! 91. E 91.7 9: 7 91. '/ 91.7 91.3 91.8 85.6 85. 5
4 ? :) ;9 , . . 1 0 t .'i: 45 91. - 91. L 91. 7 91.7 91. 7 91. G 9;. ?!. 8 85. C 85.51

. 40 '~ 1 6:.29: 4 *. n).' 91. 5 51.7 91. C. 91.7 91. 0 31.3 91. 8 05. C 85.5
. 41 rA 1as30: 55 91. (, ' 1. / 91.( 91.7 91.C. 91.3 91. P B b . E, 85.5' -

~4? L, 1DaAO:e5 "s ! 1 91.S 41. 6 91.6 91. G 91, f. 91.3 91.8 85.E 85.5
t. 4 ;. 7%4 1" 59:.w. 91,1 91. 5 9 I . f. 91. 6 91. C, 91. C 91.3 91.8 85. E 85.5
-4 2:I. 1 :e9: 45 91.1 71. S ".i 91. E 01, 0 91. C. 91. 3 91. 8 85. E 85.5
-e 7G 19:19: 45 '').1 '!1. *. 91. f . 91. . C 91.6 91. G 91.2 91.8 85. E, 85.5
.. .g . u i 2:; a: 4. 91.1 91. 5 91. c. ?!.C 91. E 91. 5 91.2 91.8 85. E 85.5

'.) , c 91. e-; 91, 5 91, p 91.7 85. E 85. ''.a :y.- m.0 91. e. 91. r.
*

.

. . t. . 1 . . . : 4. - .t. 9 .. .G n1 ' 91.5 'n 1. r, 91.2 91. ? er. c OS. U' <

:c' e 71. "t.5 9;.e 9).'. 9) . 5 gj.E- 91.7 05.O e5. u": $' '
.

.S t.- ." :e ' t' "1.~ -a 1. ( 92. 5 91, b li . 5 91.O 91.7 85. E 85. '.

c. , e 4. - m.n a 1. ~ ot.*. q i . c. 91.5 91.5 41. t: 91.7 O P. , 6 85.5. , * . .. ..

*: F ' ' . ' . n) . a '11. N . *. 91. M 91. 5 91. ? 91. 7 8t. C 85.<'
4 .

'

* 1. 5 91, f 41. ' 8' . , L /;' . E.: 3 ., i :il . 0 'a 1 . - n;.' 9',*- n;.'. ..

". ) . - .' :.. >i 91, 4 91.2 91. G 85. - 8' , t,,to : e$. 'i t , c .
>.' .,

. ; i . . .v .- 4 91.4 M.1 91. G ' ''. . 'st.'' - ^- *. 1 .

' * -

:1. . ' 1. 1 'il.- 85. ''c' *:ps i-
. , . . . ,

c t . c. pr,C- - ' - " . . - -
.

.

, c,. .,- - ., . .. <f l . t . . . ._ m . u..<. r, - - w
. . ,

:1. 1 91.6 e t... t, 85.5. Sc . . . . .. 1. *
: ~. . - .

' ' ' ~ ' . - n: , ..1 91. C 85. E 85.51: . ..'-- .

.1 4 91. 1 91. E, 85. C 85.4:- c. - c - - - .- -
, .

1 -j .,: ty.. : :, c ' ! . ', 91.1 91.E, 85.6 85. A- -
.

.

'':M 'N. "' '?.- '41. 3 S t .1 91. L 85. E 85.4et - . .

.3 91. 3 91.1 91.E 85.E. 85.o40 6 -. ri'." 90 n '- ...

':.- St.7 p),3 Oj.3 91,1 91,5 85.E 85.4; ;3 : ; r. r. e "*4, ( * .. , , .
.

*
.

. - 91. 9: . ? 91, 3 91,1 91.5 85.E. 85.4|
..;, : g . r. me . . , .

| '- ' '.' 91. : 91.0 91. ~ 91. !- 91. 3 91. 0 91.5 85. C, 8t. 4' .,:L:. .

| 40. E. " ' . ' ,' 51.: 91.4 91,3 ',1. e 91.5 85. E. 85.4
. 2 : n : '.-

''
.. C : ;(4

' '.:': 6" 90.6 91.1 91.7 91 . ? ) . !- 91.3 .91.0 91. 5 85.0 85.4Af.'' .(.
. /t* A . : . " ) : e f. 90.8 91.1 91. '. 91. .: 1. - 91. 3 91.0 91.5 8 5. r. 85.4
e i J i ... . t:e5 90.8 91.1 91, .' 91.. :1. 91. T' 91. 0 91.5 85. C 85.4. .

'.c *1;.. "1.J 91.. '' 0 91.5 85. E 85.44 /.' i! . r '.-e5 90.6 91. : -

.

.. . 14 0: :'. : ~ r. n:,1. 7 nl.c 1, ; , m . .; n.. a.c 91. 5 c5, 6 85.4
?:. 'q.c- ~ 1, 0 91.4 85. C 85. a

' .n .
." ~ r. 00:0 . . . * , .' .e

1. ; - .T 91.0 91.4 85. L 85, t.4- /*. < '; 0! 'a : 45 9: 9... "'
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TABLE D.3

SU104ARY Of' TEMPERATURES
~

. .. 0 0 : y 4 . 4 5., oc 01. 0 91. .. 91. ; 71.3 91. O 90,9 9. 85.6 85.4'477
4?n re, 00: 49:ue. ge. ' 9 : . .- 9-

-

"' 1. 1 '31, 2 91.1 30.9 91.4 85.6 85.4.

. .e 91 ; 91,1 91, 2 m1 1 90.9 91,4 as, s 85,44,9 . . - p;, . . a : s- 3; - .

.. < T . e1309: 45 90." 9: . 0 11. * 91.1 91,2 91.1 90.9 91. 4 85.6 85.4
n /' l i 5 01: 19: 4". 90. ' 91, 0 91. 1 T 1.1 91.2 91.1 90.9 91. 3 85.6 85. A
s. 'i,i- .f.'- p :29: 4'. 90.E 9'.0 91.1 91.1 91.2 91.1 90.9 91.4 85.6 85.4
%: 765 ci:39: 45 90.6 90.9 T 1.1 91.1 91. 2 91. 1 90.9 91.4 85.6 85.4

01 7: 4 F, 96.6 90.9 91.1 91.1 91.2 91.1 90.9 91.3 85. C 05.4'-iu -

... s - 01 :f 9: 45. PO. 6 90.9 91. ! 91.1 91. 1 91.1 90.9 91.3 85.6 85.4''

' ' . ';6 v7 : 09:4' 90.6 9?. 9 91.1 91. 0 91.1 91. 0 90.'3 91. 3 85.6 85.4
- - ^i 5 02:: 1?:e5 ''C'. r 90.O aj 1 41. 0 91,1 c.. ) . 0 'in. 7 91. :, 85.6 85.4.

. i * 0| : J ' ' : 4' 'f.( On ' 1. P 91. 0 91.1 * :1. v :.>0. 8 91..i 85. C OS,i'~ "
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.

Appendix E - IllDEEILLEATAGE_7ESI DATA

The following tables present the data for the induced leakage phase of the
ILRT. The induced leakage test is defined as the interval between data sets
505 and 522 inclusive. This corresponds to a 2 hour, 50 minute test
duration. The following data is included:

IABLE IITLE

E.1 Summary of Mass Plot Leak Rates
E.2 Summary of Pressures

| E.3 Summary of Temperatures
E.4 Summary of Deweell Temperatures

| '

i
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'

TARLE t.1
:3

StDenRY Of MARS PLOT LEM RATES' f

.

E

,

1

.i~. - .t.- P r". P 1 c. '.'. t; ..
- . e , . . #., .. e U.

- 0.;,. : e . 1 .;- . 3a

.. .. ... . s-

DA7A SCT E05 'MC OH "11 !

.LPl?1.aT10N TE'- r 'Mt;. r5 CA;.C L ATEL L'I1NO 'HC MASS PLCT METHOD ~!

-

*l'E T r.; * DPv c!R :. L .:W. 9 ATE.- 95% UP COh!.3:,' n DA'4 .a E ''
T * tu v Hi re, t," f I ret . ( H R ) - MAS!,?LDM) % < D) . LIMIT.(u/E- f'

" C' Sti,5 05 : 19 : 45 0, 000 : P.0030407!C+06
!

t oi. itt et: 4 '4 : 45 0 :L* 0.8020!*11E+0E
.0.1062E+0;#

-

IfM 0! 3?: 45 0. 333 C.S0303875E+06 0.9891E-01"''
.

'l6! ?S: 49: 45 0,500 0.80303612E+06 0.1017E+00 9. L'50SE+ 00*'
.

5? .-C' 05:59: 45 -0.166- O.80301575E+06- C.1561E+00' O.2559E+00"'

L' ' ' .(? N.:09:-t C. i;23 0.80301:00E+06- C.1612E+00 0.220EE+00-
#' : 2 C S ,';: 19 : 45 1.000 0.80200400E+0i- 0.1591E+00 0.1999E+0'

'! ei:|1:-Y' 1. :(( l'.00*,?? M't On ?.1453E+00 C. !?79E* 00 4
.

.

*'' 1 5 c(,:39:F' :.2* . 80! ?i20F+0E 0.14327+00' -C.1630C+0.'

- ' ! 06: 19:~t t 0.* ?.A0,- m'E.0? 0,:r110 00 0.172:C + 0 ' ,-

'' I,1 Oi : ! ' : ' :, ?, f.e; '?' 50t . , ; 0. 1 0 0; . ?,0 - 0,16c:C407.
,

"1C .4! 0 '' 0 91.. * .!'* 0.50 W t!.Or+0/ --0.1440C100 0. ; 591 C ; c ' .
. , , .. ..

, , . * , ..s, ..es.--. E.L2 _ .s .
. , .

... . . , - w , .s - c. . c . .m g 4 s -,
,

4 . . . .. .- 4 . , -. . .
,,

. c. ,y, .. :, : ,, . . . . , -. . .......,sj, . . . . . , , r. , Ly. . , 4,. 1E..e r.. u* ..--- .
.,

. . . ... ,. , ..

'* c" 3m: 45 . ' . ' , 9.- 5 '. #'*: 02- -0.1!!1Et00' '0.1632C40i'... .,

e .,...,:.,,..-
.-a.,,.,.-,.,,.,,. . .- . 4 e. e. + 4 eM 0.16.31.c. d (' '. ,.-

..s . s . . . . . . . .. . . .. . ..
'' C7 59: ' i' S NJ? ' M * E s'C t'.14'2E+00 e.1568C+00

I ! .: . ". ' 0 4 : 0 d: -? . 0.'.0i :!!'C4 0' O 14"It400 .0.155EE+0;*
.

'

,,i......... ,...... . .... ........ .... ............................
. . . . . . . . . . . . . ... . - .

. . , . . . ..- . -. . ..

'

+ > . . . . . * w .s
. . ,,
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TABLE E.2
=

SUltiARY or Patsst3RES

kWCIEWOCD UN17 2 10:11:08 5UN, *2 SCP 1931

DATA SET AVERAGE VAPCR DR( AIR

L'.: 1 - 71Mt PRESSURE ORESEURE PRESSURE PRESSUR6 Pbf ESUPt
E4.' # DAY HH MM 5", #1,fR3]A) #2(P51A7 ,(PSIA' ,(PSIA) i(P6!A)

505 265 05:19: 45 59.5849- 59.5860 59.5854 0.3608 59.2247

506 265 05:0?: 45 59.5032 =59.5842 59.5837. 0.3601 5?.2236
507 265 05:39:45 59.5813 59.5825 -59.5819 0.360* t9.2215
508 -265 05: 49: 45 59.5793 59.5805 59.5799 0.3600E 59.2199'

509 265 05:59: 45 59.5775 59.5787 59.578) 0. 3612'- 59.216?
510 265 06:09: 45 59.5760 59.5771 59.5765 0.3605 59.2160
511 265_06:19: 45 59.5742 59.5755 59.5748 0.3603 59.2145-
'51 2 265 OE.:29: 45 5'1,5727 59.5738 59.5732 0.3601 !?.211'?

h13 265 06,139: 45 59.5711 59.S722' 59.5716- 0.360C- 5?.I110-
514 265 06: 49: 45 59.56?5- 59,5706 59,5700 0.3607 59.2094
515 165 0r,a19: 45 t.9 . 5 6 7 7 - # 9, St.P 9 . 59.5683 -O.3607 59,2076|

b16 265 0'ses: 45 t9,566 */ a. t./ 7 2 5?.56E,7 0.3606 5?.1061
51' 26.5 07:19: 45 59.56 7 * 's .1 t N'' 59.5651 0.3610 59.2042.

-

-59.5632 0.3612 59.2021b'6 265 07:2'"): 45 59 S6J' * **. *,2 .' *
.

-b19 115 07: 3y: 45 5 9. #.E 1 ' ' 0.I ;- -59.5616 0.3602 5?. L'01 ' :
f .' '; 0 - 265 e/ 49: 45 58, m ' = 3, 5 . .e ' 59.5601 0.3605 59.19?2:
I I 2M 0V: 5-: 4:, vg. =.. ?. c (9. ?2 59.55e6 0.360; 59,19e3i

265 08:09: % 5". $50 5 9. " '. "i 59.556e O.3600- 59.19E.9 ---

............................<.........................................
N C D kt s nirW CHANNELS ARE LOC W Oui .

T.:i .'l4NNEL at 42 IS LOCl;E*i OU' FPOM DEN- 1
V
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TABLE E.3
.

SU]eiARY Or Tf,11PERAnIRES

r "f i r 4:"I, L'rJ 17 ; 10:12:31 SitN, 22 F.Er 1991
.

DATA CCT AVERAGE
l' M A T l t':E TEMP, AVERAGC SUDVOLUMC TEM 9CRATURES, (DEG F)
i '._ t U. HH MM C3 (DEG F) ti l #2 #3 #4 #5 #6 #7 #8 *t 9

'2'' .L5 05: 19: 45 90. A 70.7 90.8 90.8 90.') 90.8 90.7 91.1 85.5 85.3
50C _ 05:0?: E 00. 4 90.~ 90.8 90.8 00.9 90.8 90.7 91. C 85.5 85.3''

' '" .. m. 3 9 : . i , '3 0. .:. 90. ' na. s ic. 8 90 9 90.8 9c, 7 91. ) .95.5 85. 3'
,

c' ..: e F:u9: e 90.4 90, r. T.' 90.8 90.9 90,8 90.7 91.1 85.5 fj 5, 2
:x ^ t. 2 5 5- : -. 5 90. ( 90 C. 90. J N' . 8 90.9 T.0 90.7 91.1 85.5 85.3.. -

*1s 'ct .. 09 : e n.w . 9 T. ( 'oc. 0 90.8 90.9 9c , 8 90.6 91.1 85.5 85.3,

: IC . c : 1 ' : '. 's '. 0 . 'n 90. C. '3 t - P 90. ? v.O 90.6 91.1 85.5 85.3'

- :c5 e 2 ;o . .r t;. w,c 9c. i. .i., -- o0. 8 90. ? 90.6 91.1 85.5 85. 3
' ' :."'=: '. 'a .; c.. N 1. ' . ' 90. P. '40. 8 '70. C 91.1 85.5 85.3.. .

' - ''" e :-5 ' tc . - T.~ 9?. " 90.8 90.7 90.6 91.1 85.5 05. 3'

'. : ". ^' c . 9, . 7 %). 8 90.7 90. C 91.0 85.5 85.3' '

.; ;.
, 's , " 9c , 7 ge, g 90,7 .(, c 91, 0 85,5 g5, 3- -

*i. c. "'7 90 e '. 1. " '0. G Y 1. C 86. 5 D5. 3-

.

' ' '' r :-5 90. ~ ' -C . 5 90. " 90 '- 90. n 90.7 90.6 91.0 85.5 85. 3*

". . :'n: 5 9e. 3 90.5 9 c -- 90.7 90.8 ':0. 7 90.6 91.0 85.5 85.3
' ' : a 9 : .:. 5 90.0 90. * - W. W.7 9.' H 90.-7 90.6 91.0 85.5 85.3, ,

'-J ' . ! '' : - 5 '30. J' 90.' N.' 9 '. f W.' 90.7 90.6 91. 0 85.5 85.3,

| 'J~ 2Ct 08:09: 45 90.3 N.' ?? S' . G 90.7 90.7 90.5 91. 0 85.5 85.3-
"

......++ .............+ ..................................... *,+ **.

f.a LRi SSURL CHu,NCLL ARE LO!' C OT
--

PA; C * .4NNEL # 42 15 LOCKiis i t' ' '' 0 'JM DEN 1
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TABLE E.4 ,

SIIHMARr or DEWCE1,L TEMPERA'IURJ,$

DFAIDWOOD UNIT C 50:a3:21 SUN, 22 CEP 1991

DAlA SET AVERAGE
DATA '1ME D E L.' TEMP, AVERAGE SUBv0LUME TEMPERATURES, (DEG F)
SET ** DAY HH FM SS (DEG F) #1 #2 #3 #4 #5 #6 #7 #8 *t 9

505 165 05:19: 45 69.8 E.9. 7 69.4 69.5 69.9 71.0- 68.6 69.9 69.7 69.9
50E DES 05: :9: 4" 69.8 69.6 69.3 C9. 3 09.9 71. 0 68.7 69.8 69.7 69.9 ,

507 OCS 00: 39: 45 f.9. 8 09.5 69.3 09.0 70.0 71.0 C8. 4 69.8 69.7 69.9
'508 2CS e5: 49: 45 69.8 69.5 69.3 69.4 70.0 71.O. 68.3 69.8 69.7 69.9
Lot ; t? e c . c.9 : e, c be. '' 69.7 69.4 69.6 70.0 71. 0 68.S 70.O E.9. 7 -69.9
b!0 0% : 00 : -. S t .I CO. 7 C 9. 3 69.5 69.9 71.0 68.S 69.0 09.7 E9. 9.

Mi 'i * : i*+:4' 69. A 69. f. 0?. 3 09 & 69.9 ').U 68. b 69.9 69.7 -69.9*

" 1. ; 'E 0; i .:" : 0 0 S. 0 69. E L') :. 69. - 4 .' . 9 7.1. 0 68.7 69.9 69.7 69.9.

51: 4 r a;. t'c t :;9 : 4'i 09.8 6 9. ,, 64 69.E 69.'s 71.0 68.5 69.8 69.7 69. e
e6: c' : A u, 69.O G* :. I 6'i . 4 E.9. 5 C 9. 9 71.0 68.4 69.8 69.7 E9.9' .1 4, ' '

0 4.", i 's , i - 0 9. .' 0 9. .' ! 9. e, 69.'i " 1.1 68. A 69. D 69.7 69.9;h : 6:S'r:
r- *

. "< < 9. 0 r/ 4. 5. Co. .. C9. 5 7 t'..e ":,0 -68.5 r.9. ' ' 69.7 69.9'~.1

u s g. n , 9. . , 9. < 70. n y 1. e s8. 5 69.9 69.7 62.9. .m e . o . r. ..

.
g,,, c., , .3 , 4. ,. 6 ''.9 ').O RO. 6 6 c' , '7- 69.7 ?. 9

.. . . . .. . . .

6 .. , ' 7 g g , u, 69.9 ( 9. 7 E 9. 0+1- t - c.o 09.- o. t, , .

.- : .. - - is.< e'. 9. . 9. " i . t- FP.* 69. D 69. 7 69. n- -

. .

* - ; i . t- : ~ c, : < ;. U j. e e.. . . - .. . 9. 3 1.0 66 Vi 69. Ct ( o. ' 09.96

0' : V 3: L '*. L,%. P t' .' f' & #i '].O i D. 6 ( ,9. 'l 69. ' 09,9* '
.. .

3 ,.i i4 ...... ........+4 ....... ...s .................,ve........ .....,

. :Ir f.H .* F E LE OFC-LU ?LF 4"WI P '

' Hb :'t 14NiJEL *t i, . i' L.U'T l D O' '' .iM . ;JJ
i

.
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AppandiLF - TYPE A TERI_CQRRECngtig

The following table presents the Type A Test corrections for leakage
pathways isolated during the ILRT.

TABLE F.1
TYPE A TEST CORRECRQti$

*

Pen. No. Dggnip_Lton Lqcal_ Leak Teat Ho. liinEath_Lgn.k Rate.

P-4 Pressurization 2DwVS 6.1.2.D-1.24 .081 SCTH
Penetration

1-3 Instrumentation 2BwvS 6.1.2.D-1.7 .363 SCTH
Test Line

Equipment Air 2BwVS 6.1.3.B-1 3.04 SCTH--

Lock

Emergency Air 2BwVS 6.1.3.B-2 5.15 ScrH--

Lock

TOTAL 8.63 SCTH
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UNIT 2 ILRT TINAL REPORT

Appandir G - HISTORICAL LOCAL LEAK RATE DATh

Local Leak Rate Testing (LLRT) has been performed three times at
Braidwood Unit 2. LLRT test results were obtained (1) after the 1987
preoperational test; (2) during the first refuel outage (A2R01); (3) after
the subject ILRT of the second refuel outage (A2R02). Results indicated for
A2R2 are "As Left" LLRT values performed after the ILRT. Several containment
penetrations, including the containment airlocks and purge valves, are tested
at more frequent intervals, as specified by the plant's Technical
Specificationse The results below represent the periodic Type B & C tests
performed at month intervals to satisfy the requirements of 10CTR50 Appendix J.

TABLE G.I.

HISTORICAL LOCAL LEAK RATE DATA

EIHLIEAT10tl SISIDI LLRT RES1[LTS (SCCM)

PEE-OP.5/B7 A2R01 A2R02_10/_91
ZONE 1 ELEC 97 154.6 164.3
ZONE 2 ELEC 108 45 483
ZONE 3 ELEC 400 236 49
ZONE 4 ELEC 370 34.3 85.6
FUEL X-TER TUBE O 28.8 40.1
FUEL X-FER BELLOWS 35 756 3.4
EQUIP HATCH 3 5 46.1

I-3 VQ 15 10.2 161.3
I-3 VO 12 42 10.4
P-70 PS 1 6.4 84
P-70 PS 146 6.5 340
P-70 PS b5 83.2 21.8
P-70 PS 35 3.6 187.9
P-45 PS 11.4 8.3 133.8
P-45 PS 58 563 179.6
P-36 PS 16.4 275..

P-36 PS 160 7560.

P-41 CV 80 6.4 2650
P-28 CV 31 1668 705
P-11 RE 1.0 66.7 295
P-65 RE 29 4.4 9.7
P-65 RE 33 4.4 9.5
P-27 RY 2.1 16 177
P-27 RY 320 1068 1130 i

P-44 RY 150 540 3.5
I-5 RY 20 9.6 299 I

P-21 CC 896 218 992
P-24 CC 400 13.2 3720
P-25 CC 460 493 2730
P-32 PC 6.5 3.0 .9
P-57 FC 10 47 2.2
P-1 CS 505 2700 9000
P-16 CS 48 340 52.2
P-39 IA 266 945 200.5
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TABLE G.1 (continued) >

PDIETRATlQH SISICM LLRT RESULTS f SCCli). -

PRE-OP 5/87 A2R01 A2R02

P-56 SA 98 372 5800
P-30 WM 390 9810 8980
P-47 RF 15 3.0 .001
P-13 OG 46 19.8 345
P-69 OG 55 19.7 146.3
P-69 OG 152 5.1 36.1
P-13 OG 8 37.1 48.2
P-52 PR 501 3700 4100
P-52 PR 162 17.8 27.4

EQUIP. HATCH PR 3.7 735 32.5
PR 319 315 142.2

EMERG. HATCH PR 12.5 96.3 60
PR 455 673 660

P-5 WO 45 445 95.6
P-8 WO 157 65.4 943
P-6 WO 650 780 618
P-10 WO 530 785 58.9
P-55 SI 14C 23,6 1693
P-55 SI 46 144.2 4.8
P-4 CPP 240 120.1 37
P-63 SPARE N/A 24 6.3
P-64 SPARE N/A 14 5.5
P-74 SPARE N/A 13.4 12.9
P-97 VO 1442 8010 4076
P-95 VO 3290 3110 1910,

| P-96 VO 450 325 567
P-94 VO 976 :787 1090

EQUIP. HATCH PC 3730 1200 955
,

EQUIP. HATCH FLANGE PC 2.2 1.0 8.7
EMERG. HATCH PC 1030 5620 3030

FLANGE il PC 240 199.4 32.2
FLANGE #2 FC 12 46.8 3.4

; P-82 SD 15 N/A N/A*

| P-83 SD 15 N/A N/A*
P-80 SD 5 N/A N/A*

| P-81 SD 5 N/A N/A*
P-BP SD 51 N/A. N/A*
P-E9 SD 51 N/A N/A*
P-90 SD 52 N/A N/A*
P-91 SD 52 N/A N/A*

* Steam Generator Blowdown Valves no longer required to be leak tested per
Type C LLRT program.
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