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TNTRODUCTION

Reactor Containment Building integrated leakage rate test
rmed to ensure the leak tightness of the primary containment
and attached piping up to tae boundary valves, and to

PBAFPS Tech. Spec. 4.7.A.2 and Appendix J to 10CFRS50.

is calculated from the measured pressure decay
he containment vessel pressurized to Pa., the peak
ssure, 49.1 psig. Pressure, temperature and dew point
ter ‘processed and reduced to a leakage rate expressed
initially contained volume per day.

e
np

u
of

is reported, along with individual penetration test
accordance with the requirements of 10CFR50 appendix J.




r SYNOPSIS

surization of the containment for the ILRT at Peach Bottom Unit 3 com-
.nced late saturday, April 2, 1977. Peak test pressure vas reached early

iav. A local leak survey was conducted. During the local survey,

1yses of the containment LLRT data indicated leakage rate from the con-~
inment of about 10 scfm of air. investigation of possible sources of
xage continued by checking all system piping penetrating containment.

-+ was also noted that reactor vessel water level was changing slightly (drop-
ing) during cooldown from residual heat removal. The cooldown was causing
4e reactor coolant to contract, lowering the reactor vessel water level and
+hereby causing a small change in the containment free air volume. It was
iecided to determine what effect the changing free air volume would have

-n the calculated leakage rate since an {ncreasing free air volume would
"look" like outleakage since the containment free air volume is assumed con-
stant in the leaksge rate calculations.

1ased on calculations by PECo engineers at the jobsite it was determined that
a drop in reactor coolant temperature of 19F caused a 5 ft’ increase in con=
tainment free air volume due to water contraction. The water temperature in
the operating recirculation loop was monitored for temperature changes. Also
reactor vessel water leyel was monitored for comparison.

The computer program was sodified to compute leakage rate assuming both a
constant free air volume and a variable free air volume. During the 8 hour
peak pressure ILRT the calculated volume change was 24 §t3, The total free

air volume was about:286.000 ¢¢3. The calculated leakage rates assuming a
constant free air volume versus a variable free air volume agreed within 1.8%
+f each other based on the Total-Time Method of calculations. (The constant
volume formula yielded a leakage rate that was 0.005%/day higher than the
variable volume formula. So both method yielded essentially the same results.)
Results from calculational methods are attached.

The leak survey continued until the leak was discovered on the air side of a
torus water level instrument, The leak was isolated by closing a root
valve. The containment leakage rate then came into specification and the ILRT
was successfully completed with a test duration of eight (8) hours.

A verification test was then conducted (by imposing a leak rate approximately
equal to La) which verified the ILRT measurement gystem's ability to accurately
monitor and calculate the leakage rate. The containment was then deptessurized
with air exhausted directly to the Standby Gas Treatment System.



PLANT - INFORMATION

Philadelphia Electric Company
Peach Bottom Atmoc Power Statiom - Unit 3

Owner:

Plant:

Location: Delta, PA
Type: Mark 1, BWR

Jata Test Completed: April 4, 1977

TECHNICAL DATA

1.

ra
.

Containment net free air volume,
including drywell and torus.

Design pressure
Calculated peak accident pressure

Containment temperature limits for ILRT

1.

2.

TEST DATA - TYPE A TEST
Test Methoi

Data Analysis Technique

Test Pressure
Maximum Allowable Leakage Rate (La)
75% of La

Calculated Leakage Rate:

Free air volume assumed
constant

i) Mass Point Method
{1) Leakage Rate Point Method

Variable free air volume
assumed

i) Mass Point Method
i{i) Leakage Rate Point Method

(FSAR)

278 ,000 fe3

56 psig
49.1 psig

40-135°F

Absolute

Mass-Point and Leakage

Rate (Total-Time)
49.1 psig
0.5%/day
0.375%/day

Leakag? Rate
(%/Day)

0.296
0.281

0.278
0.276

Upper 952
Confidence Limit

0.322
0.372

0.304
0.352



ST DATA = TYPE A TEST - Cont'd.

10.

Verification Test Imposed Leakage
Rate (corrected for temperature and
pressure at the flcwmeter), Li

Verification Test Measured Leakage
Rate, Lvm

a. Mass Point Method

b. Le@kage Rate Point Method

Verification Test Limits

a. Upper (Li + Lam + 0.25 La)

i) Mass Point
i1) Total Time

b. Lower (Li + Lam - 0.25 La)

i) Mass Point
ii) Total Time
i
Report Priatouts

Containment Free Air Volunme
Assumed

Constant

Variable

0.483%/day

0.671
0.669

0.904
0.889

0.654
0.639

0.483%/day

0.665
0.561

0.886
0.884

0.636
0.634

Attached are the Report Printouts for the ILRT and the ILRT
verification test. Printouts are provided for the Mass-Point
and Leakage Rate Point (Total-Time) Analyses for containment
froe air volume constant and containment free air volume
assumed variable. Information provided on Report Printouts
{ncludes: containment average temperature and absolute air
pressure for each data set; calculated leakage rate at the
upper 952 confidence limit; and, measured leakage rates.

TEST EQUIPMENT - TYPE A TEST

9

Pressure (1)

Texas Instruments Precision Pressure Gage

Model 145-0Z, Range C
Bourdon Tube Type 2

Range: 0 - 100 psia
Accuracy: 2

0.015% of reading

Repeatability: + 0.001% of full scale or ¢t 0.001 p-~ia



TRST EQUIPMENT - TYPE A TEST - Cont'd.

3.

4.

5.

* NJOTE:

Temperature (12)

Leeds and Northrup Resistance Temperature Detectors
Model 8197, 100 ohm copper

Range: 32 - 250°F

Limit of Error: ¢ 0.5°F
Calibrated Accuracy: * 0.3°F or better
Repeatability: ¢ 0.1°F

Vapor Pressure

a. Sensors (6)*
CTE Model 84P Dew Point and Dry Bulb Tmperature Sensor
Dew Point Range Limits: =20°F to 130°F
Dry Bulb Range Limits: -20°F to 140°F
b. Analyzer

Vap-Air 6-Channel Dewpoint Control and Readout Module for
Remote Readout on Item & below:

Range: 0 - 100°F Dewpoint

Accuracy: + 1°F (Instrument ambient +60°F to +100°F )
i + 2°F7 (Instrument ambient -20°F to +140°F)

Repeatability: ¢ 0.5°F

Output: 0 to 10 mVDC for 0 - 100°F Dewpoint

Temperature and Vapor Pressure Readout

Leeds and Northrup Numatron Digital Display
Model 914-0001-999-1

Range 1: 0.00-150.00°F Range 2: 0-10 mVDC
Resolution: 0.01°F Resolution: 0.001 =VDC
Conformity: ¢ 0.01°F Accuracy: 4+ 0.005 mVDC = 1 digit

Overall System Figure of Merit (based on repeatability error):
¢+ 0.03%/day

One drywell temperature sensor malfunctioned. Therefore, only five
readings were taken. Volume fractions were recomputed. Of the
five dewpoint temperature sensors, three were in the drywell and
rwo were in the torus. Since the torus atmosphere was saturated
(i.e., drybulb temperature, dewpoint temperature and wetbulb
temperature are equivalent) the torus air drybulb semsors were

used to monitor dewpoint temperature to improve readout accuracy.

w»n



~EST EQUIPMENT = TYPE A TEST - Cont'd.

6. Temperature and Vapor Pressure Sensor Locations.

VAPOR PRESSURE DEWPOINT

Elevation Azimuth Distance From Voluze
(Ft) (Deg.) Center (Ft) Fraction
1. Drywell 200 45 16 0.130
2. Drywell 162 225 20 0.180
3. Drywell 150 328 24 0.262
4. Torus 115 240 66 0.214
5. Torus ~« 115 0 66 __0_3_1;6____
1.000
TEMPERATURE
1. Drywell " 200 45 16 0.065
2. Drywell 200 225 16 0.065
1, Drywell 162 90 20 0.073
4. Drywell ' 162 270 20 0.073
5. Drywell . 150 320 24 0.085
6. Drywell 150 130 24 0.085
7. Drywell 127 90 22 0.050
8. Drywell 127 270 22 0.050
9, Drywell 120 0 0 0.025
10. Torus 115 120 €6 0.143
11. Torus 115 240 66 0.143
12. Torus 115 0 66 0.143
1.000

7. Verification Flow (Superimposed Leakage Rate)

Brooks Hi-Accuracy Full View Rotameter
Model 1110 FV 24

Range: 0.
Accuracy: %

7 - 7 scfm
12 of reading




-7 RESULTS - TYPE B and TYPE C TESTS

uermary of Results of Type B and Type C tests is provided by Phila-
inhia Electric Company. (Tables I1I.E.1,  and 1II.E.2.)

[ HFORMATION RETAINED AT JOBSITE

The tollowing {nformation is not {ncluded in the summary but is retained
2t the jobsite and available for review:

—

Data and Data Reduction

4. Raw data sheets showing ILRT data as recorded from the
{nstrumentation and as entered in the computer.

b. Computer printouts of raw data reduction giving weighted
average containment absolute air temperature and pressure
suitably corrected for calibration, vapor pressure, and
volume fractions.

c. Formulas used by computer for calculation of leakage
rate, regression analyses and confidence limits.

4. Data to verify temperature stabilization.

Systems Statu; (at time of ILRT)

[ ]

a. A system line-up showing valve positions and status of
piping systems (drained, vented, etc.) for all plant
gystems agsociated with ILRT.

b. Identification of normal plant {nstrumentation.

¢. Equipment protection 1ist identifying action taken to

prevent equipment damage due tO high containment atmosphere
pressure.

3 Event Log

A continuous log of ILRT events.

4. Insttumentation Documentation

Calibration data and certificates.

L Test Procedure

The working cOPpPY of test procedure including signature sign offs.
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TABLE III.C.1l.
SUMMARY DATA

JUMMARY DATA

PEQCHBOTTON UNIT 3 ILRT

.

.
TIME DRTE TEMP PRECSUFE vOLUME
1306 <404 S31.9%0 53.4720 28%971.
1319 404 %531,%9 53,407 289979,
1330 494 S31,.9«40 53,4507 289373,
134% 404 S21,903 53.4%32 239931,
1400 404 ST1. 444 53, 445% 229954,
1415 404 S31.4¢0 n3.4370 23%%a7.
1430 404 931, 380 n3, 429! e3%%39,
144%  4ng %31, 3%4 ®3.4220 cE999E,
1900 404 931,329 n3.4203 28%731.
1%1% 404 931,307 53,4169 SRY933,
19530 404 931.¢64 e3.4114 239924,
1547 4064  S3].2%% 23.40%4 ¢R%3I84,
leOn 404 S31.228% 63, 3953 39989,
1619 404 521,173 ©3, 393% 28%%¢e.
1820 4ud4 531,198 s3, 28679 Z9%3387.

L 164% 404 S31,.102 53, 384 285337,

| £ 1700 404 $31,.20%9 $3. 3902 JYSIR?.
1719 404 931,439 53,4199 enTeIR?,
1730 404 S30,9%m4 a3, 3939 2899940,
17°4% 404 S31.2870 £3, 397 enTIN0,
1S0C 4ue S21,.727 n,443%) 252990,
1418 4nd 532,176 m 5. 4554 eES990,
1230 4us  $32.%577 ¢, 53?7 29991,
1545 404 S32,79% 63,5443 £e8599n,
190 44 D32, 3¢ £3.%011 289991,
1919 404 %32,103 63,4911 28%991,
1330 4vd %31,.3%0 63.4%¢c0 £25%93,
1945 4nd %)31.282 63.44% 7 ZR5¥9;,
2000 4ind 31,708 6. 4517 S29998%,
211S dra 931 ,.s44 61, 4ctm 235394,
2030 404 931,.%5=S 43,4033 25937,
204% 4du4 531.474 63,3932 eR999%.
2iu0 4ude $31.471 62, 3979 23%995%.

0 n 0.0 u. 0 UMD
ILRT SYARBIL. DATA

FSACH BOTTOM UMIT 3 ILRY
TiME DATE TEne JATAL PRETIURE
zun dud 332.473 B3, %64
1200 404 $31.94% 6%.813
PRI T 404 $31.9%30 63.804



TABLE III.C.2.
LEAKAGE RATE: TOTAL TIME CALCULATION
CONSTANT VOLUME

PEARCHBOTTOM UNIT 3 ILRY

LEAKRGE RATE (WEIGHWT PERCENT/DAY)
BASED O TOTAL TIME CALCULATIONS

TIME AND DATE AT START OF TESTT 1300 0404
ELAPSED TIME: 8.00 HOURS

TINE TEMP, PRESSURE MEASURED

R (PSIR LEAKRGE RATE
1300 331.980 63.4720
1318 $31.569 63,4675 0.482
1330 3531.540 63.4607 0.493
1343 931.3503 63.4%32 0.484
1400 9531.464 63.4438 0.543
14!5 $31.420 63.4370 0.481
1430 331.360 €3.4291 0.419
1443 331.354  63.4220 0,497
1500 331.323 €3.4203 0.402
1318 331.307 63.4169 0.378
1339 331.264 63.4114 0. 346
1545  S531.238 63.40%4 0.387
1600 S31.228 63,3988 0.393
1613 S31.178  63.393% 0.33%
: 1630 S31.185S  63.3869 0.371
1 1643 $31.108 63.3824 0.33%
™~ 170 S31.208 €3.3903 0.349
1715 3531.439 63,4199 0.314
1730 S30.964 63,3330 0.382
1743 $31.270 63.3936 0.330
1800 531,727 63.4431 0.3351
1813 932,176 63.4%64 0.336
1830 332.377 63.%377 0.366
1648 $32.799 63.%448 0.443
1900 S22,321 63.3011 0.374
1918 $32.103 £3.4911 0.262
1930 931.9%0 63.4620 0.315
1945 S31.822 63.4433 0.311
2000 S31.708 63.4313 0.302
2019 331.644 63,4206 0.308
2030 S31.968 63,4093 0.307
2043 S31.474 63,3982 0,298
2100 531,431 63,3879 0.313
MEAN DF MEASURED LERKRASE RATES - 0.376
STD. DEVIATIDN DF MEASURED LEAKRGE RATES - 0.071
MRIMUM ALLODWABLE LERKAGE RATE - 0.500
TS " OF MAXIMUM ALLOWABLE LERKRGE RRTE - 0.37S
THE CALCULATED LEAKAGE RRTE - 0.281
THE CRLC. LERKAGE RATE RT 9%% COMNFIDENCE LEVEL - 0.881 ¢ 0.0%1

CONSTANT YOLUME



TABLE III.C.3.
LEAKAGE RATE: TOTAL TIME CALCULATION, TREND REPORT
CONSTANT VOLUME

PEACHBOTTOM UNIT 3 ILRT
TREND REPORT
LERKAGE RATES (WEIGHT PERCENT~DAY)
BASED Oil TOTAL-TIME CALCULATIONS

TIME AND DATE AT START OF TEST: 1300 0404
ELAPSED TIME! 8.00 WOURS

0. DATA ELAPSED MEAN MEASURED CALCULRTED CH6 IN CALC L-R UFFPER %%

POINTZ TINE LEAKAGE RATE LEAKAGE RATE FROM LRST POINT CONF LEVEL
10 2.2% 0,463 0.412 0.%527
| .50 0.453 0.381 -0,031 0.492
1 -t 0,447 0,372 -0,009 0.47%
13 ‘3.00 0,442 0.368 -0, 004 0,466
14 3.29 0.436 0, 354 -0,013 n,447
19 3.50 0.431 0. 349 -0.006 0,432
1 3.73 0.429 0.33% -0,013 n.a2n
1?7 4,00 0.420 0.329 -0,007 N.411
18 4,295 D.414 0.316 -0,013 0,394
13 4.%0 0.412 0.320 0. 004 0, 40%
20 4.79 0,408 0.313 -0.007 0,396
a1 5,00 0.40% 0.312 -0,002 i1, 394
2e S, 29 0.40Ce 0,302 -0.004 0,390
23 5.50 0,400 D.310 0. 002 0.39%
2 s.73 0.402 0,329 0.014 0,428
2% 5. 00 0.401 0. 326 0. 002 n,430
2n 5.29 0. 39% 0.311 -0,01% n,419
aT7 5.%50 0,39 0.306 -0,00% 0,407
28 B D 0.389 0.301 -0.00% N.400
2 7.00 0.38¢ 0.29% -0, 008 0.3%92
30 ?2.29 0.383 0.:91 -0, 004 0.386
3l 7.50 0.381 0.287 -0, 004 0,380
32 7.79 0,378 0.283 -0. 004 0,374
33 8,00 0.376 0.281 -0, 00 0,372

THE CALCULATED LERKRAGE FATE - 0.281

CONSTANT VOLUME

11
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TABLE III.C.S5.

LEAKAGE RATE:

TOTAL TIME CALCULAT.ON
FREE AIR VOLUME VARIED

PEACHBOTTON UNMIT 3 ILRY

LEAKAGE RATE
BASED On TOT

TINE AMD DATE AT START

ELAPSED TIMEM

TINE TEMP.
R

(MEIGHT PERCENT/DAY)
AL TIME CALCULATIONS

1300 0404

1300 S31.580
1319  931.3569
1330 331.540
134% S31.3503
1400 S531.464
1413 S31.420
1430 S31.360
1443  S531.354
1500 S31.32%8
191 931.307
_ 1930 331.264
11%4%  S31.2%8
. 1600 S31.228
‘1618  S531.178
1630 $31.188
1648 $531.108
1700 $31.209
1719 S31.439
1730 $30.964
1748 S31.270
1800 S31.727
1815 S32.176
1830 $32.%77
1848  932.738
1900 S32.321
1915 S32.103
1930 $31.950
194%  %31.822
2000 S31.708
2018  S31.644
2030 %31.%63
2045  S31.474
2100 931.431

MEAN OF MEASURED LEfKRGE RATES

STD. DEVIATION OF MCASURED LERK

e IMUM ALLOWABLE LERKRGE RATE
=+ OF MAXIMUM ALLOWABLE LEAKAGE RATE

THE CALCULATED LEAKAGE RATE

THE CALC. LERKAGE RATE AT 9%% CONF I DENCE

OF TESTH

8.00 HOURS

PRESSURE  MEASURED

PSIR)  LEAKRGE RATE
63.4720

63,4673 0.348
63.4607 0.376
63.4%32 0.372
63.4438 0.434
63.4370 0.374
63,4291 0.319
63,4220 0.416
63.4203 0.360
63.4169 0.334
63.4114 0.302
63,4054 0.348
63.3988 0.3%4
63.393% 0.316
63.3869 0.333
63.3624 0.300
63.3903 0.316
63.4199 0.282
63.3%30 0.347
63.3936 0.296
63. 4431 0.319
63. 4964 0.306
63.9377 0.336
63,5448 0.41%
63.5011 0. 346
63.4911 0.23%
63.4620 0.287
63. 4453 0.284
63.4313 0.274
63.4206 0.281
63.4093 0. 280
63.3982 8.272
63.387% 0.290

-

AGE RATES =

-

-

-

LEVEL =

Free Afr Yolume Varicd

(]
W

0.327
0, 046

0.500
0.379%
0.276
0.276 2

0.07e



LEAKAGE RATE:

POINTS
10
11
12
13
14
19
1e
17
18
19
20
el
ae
e3
24
29
26
2?
a8
29
20
31
3e
33

TABLE III.C.G.

PEACHBOITOM UNIT 3 ILRT

TIME AMD DATE AT START OF TEST!
ELAPSED TIMEM

TREND REPORT
LEAKRGE RATES (WEIGHT PERCENT-/DAY)
BASED ON TOTAL-TIME CALCULATIONS

1300 0404

8.00 HOURS

TOTAL TIME CALCULATION, TREND REPORT
FREE AIR VOLUME VARIED

NO. DATA ELAPSED  MEAN MEASURED CALCULATED CH6 IN CALC L-/R UPPEF <95%
TINE LERKAGE RATE LEAKAGE RATE FROM LAST POINT COMF LEVEL
2.e3 0.370 0.361 0. 468
2.50 0.363 0.340 -0, 022 0,44%
3.00 0.361 0.340 0.001 0.431
3,23 0,358 0.331 -0.009 0,417
3.50 0. 356 0,328 -0,003 0,403
379 0.3%2 0.318 -0.010 0, 394
4,00 0.3%0 0.313 -0.004 .38
4.29 0.346 0.303 -0.011 0.27%
4.%50 0.346 0.308 0.003 9, 382
4.75 0.343 0.302 -0.006 0.373
S.00 0.2342 0.301 -0,001 0,271
S.298 0.341 0.299 -0,003 0.266
$.50 0,340 0.301 0,003 0. 363
$.73 0. 344 0.317 0.01S 0,441
6. 0u 0,344 0,319 0.002 0,4n2
6.29 0,339 0,308 -0.014 0,393
6.50 0.337 0.300 -0.00% 0,38¢€
6.73 0.333 0.29% -0.008 0.379
7.00 0.333 0.289 -0. 006 n,3ive
7.29 0.331 0,289 -0.004 0, 366
7.950 0.330 0.282 -0.00¢ 0.361
T.73 0.328 0.278 -0.004 0.3%5
8.00 0.327 0.276 ~-0.001 0.3%2

THE CALCULATED LERKAGE RATE = 0.276

free Air Yolume Varied

14



TABLE III.C.7.
LEAKAGE RATE: MASS=POINT ANALYSIS
FREE AIR VOLUME VARIED

PERCHBOTTON UNIT 3 ILRT

LERKRGE RATE (WE 16HT PERCENT /DAY
MASS POINT ANALYSIS

TIME AND DATE AT START OF TEST! 1300 0404
ELAPSED TIME: 8. 00 HOURS

TIME TEMP PRESSURE CTHMT. ALR MASS LOSS TOT.AVG, MRS

R (PSIRD MASS (LBM (LBM LOSS ABM/HR)

1300 %31.580 53,4720 164

1319 931.969 53,4679 32161 3.3 13.4
1330 9%31.540 6£3.4607 92157 3.9 14. 4
13498 931.503 63,4532 32154 3.9 14.3
1400 S31.404 63,4438 92148 S.9 16.7
1415 931,420 63,4370 32147 1.3 14.3
1430 931.360 63.4291 92146 0.4 12.8
144% 531,354 63.4220 92137 9.6 16.0
1500 $31.32% 63,4203 92137 -0.3 13.8
151%  $31.307 63.4169 92136 1.2 12.8
1530 931.264 63.4114 92139 0.2 11.%
194% 531.2%8 63.4054 s2128 7.7 13.4
1600 9%3L.228 63,3968 s2124 4.1 13.8
161% S31.178 63.39338 921238 -1.3 12.2
1630 S31:15S 63,3869 92120 5.3 12.8
164% 931,108 63,3824 92121 -1.6 11.9
1700 931.208 63,3903 92116 S.3 12.1
1719 931.439 63.4199 32118 -2.4 10.8
1730 530,964 63,3530 92103 13.9 13.3
174% %31.270 63,3936 s2110 -5.9 11.4
1300 9%31.727 63,4431 92103 7.3 12.3
1819 932.176 63,4964 92103 0.4 11.8
1830 932.%77 63,5377 92094 9.7 12.9
134% S32.7°S 53,9448 92073 20.8 15.9
1200 %32.321 63.5011 2208% -12.0 13.3
191% %32.103 63,4911 92108 -23.2 9.0
1930 $31.9%50 53,4620 22093 1S.1 1:.0
134%  931.822 63,4453 %2091 2.1 10.9
2000 9S31.708 63.4313 92091 -0.1 10.9
2015 S531.644 63,4206 s2086 4.3 10.8
2030 $31.%63 63,4093 32084 2.4 10.8
204% 531.474 63,3982 22083 0.4 10.5
2100 $31.431 63,3879 92073 8.1 11.1

FREE AIR VOLUME USED (MILLIONS OF Cu. FT.) = SEE SUMMARY DATA
REGRESSION LINE

INTERCEPT (LBM) - Je160

SLOPE (LBM/HRD - -10.7

MA 1HUM ALLOWARBLE LERKAGE RATE = 4,300

»s *. OF MAXIMUM ALLOWABLE LERKAGE RATE = 0.37%

THE CALCULATED LERKAGE RATE = 0.278

THE CALC. LERKRAGE PATE AT 953 CONFIDEMCE LEVEL = 0,278 ¢ v.026

Free Air Volume vYaried

15
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TABLE II1I.C.8. (¢)
MEASURED AND CORRECTED DATA SUMMARY

“UMMARY OF MEASURED DATA AT 1330 0404

TEMP 1 = S328,270 <« 76.67)
TEMP 2 = S28.380 (¢ 78.72)
TEMP 3 = S31.850 ¢ 72.09
TEMP 4 = 531,370 ( 71.7?
TEMP S = S27.900 ¢ &8.30
TEMP 6 = 529,290 < £9.69)
TEMP 7 = S26.870 < 67.27)
TEMP 8 = S526.360 ( 65.76)
TEMP 9 = S22.130 <« 62.53
TEMP 10 = S32.940 <« 73,34
TEMP 11 .= S$532.510 < 72.°2D)
TEMP 12 = S532.530 ¢ 72.93
FRES 1| = £3.792 (83790.)
VPRS 11 = 0.278 ¢ v2.30
VPRI 2 = N.294 C 82,90
VPRS 3 = 0.271 < s51.60
VFRS 4 = 0.401 < 72.90D
VPRE S = 0.401 ¢ 72.93

SUMMARY OF COFRECTED DATA

TIME = 1330
DRTE = 0404

TEMPERATURE (DEGREES R.) = 531,540
COFFECTED PRESSURE (PSIR) = 63.4€07




TABLE III.C.8. (d)
MEASURED AND CORRECTED DATA SUMMARY

SuMMARY OF MERSURED DATR AT 1345 0404

TEMP 1 = S36.220 (¢ 76.62
TEMP 2 = 538.250 ¢ 78.6%
TEMP 3 = S21.580 (¢ 71.98®
TEMP 4 = S31.320 < 71.72
TEMP S = S27.980 ¢ 68.38®)
TEMP & = 529.150 ¢ 63.59)
TEMP 7 = 526,870 < B7.27
TEMP 8 = S26.310 ¢ 66.71)
TEMP © = S22.120 ¢ 62.5&
TEMP 10 = S32.920 < 73.3&
TEMP I'I = S532.490 (¢ 72.89
TEMP 12 = $32.510 ¢ 72.91)
PRES 1 = 63,734 (63782.)
1
vPRS 1 = 0,277 <« 62.20
yPRE 2 = 0.294 < 63.90
vpps 3 = 0,270 ¢ 61.5W
VPRS 4 = 0,400 < 72.89
upR: S = 0,401 ¢ 72,91

SUMMARY OF COFRRECTED DATA

TIME = 1345
DATE = 0404

TEMPERRTLRE «DEGPEES RP.0> = $31.503
rORPECTED PRESSUFE (PSIAY = 63,4532

19
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MEASURED AND CORRECTED DATA suU

TABLE III.C.8. (e)

“ummsRyY OF MEASURED IARTA RT 14195
TEMP 1 = 538, 030 ¢ Te.43)
TEMP & = 528, 080 C TE.480
TEMP 3 = £31.460 <« 71.86)
TEMP & = 531.190 ¢« 71.59
TEMP S = 527.780 62,138
TEMP © = 529,200 ¢ 69,6
TEMP 7 = s26.820 ¢« e7.c2)
TEMP B = 26,180 ¢ arm. 58
TEMNP 9 = 522.040 ¢ Be . 44)
TEMP 10 = 532.870 « 73.27
TEMP 11 = 532.450 « 72.8%
TEMP 12 = 532.480 (¢ 72.3%)
PRES 1 = 53,767 (&3765.0
vePRS 1 = 0.274 « 51.90
VPRS 2 = 0.293 (¢ 63.3W
VPRS‘ 3 = 0.276 <« £1.50
VPR 4 = 0.400 ¢ 72.89
vPRE S = 0.400 ¢ 72.88)

SUMMARY OF CORRECTED DATH
TIME = 1415
DRTE = 0404
TEMPERRTURE (DEGREES R.) =
COFRFPECTED PRESSUFE PSIAY =

20

N4 04

s31.420

53.4370

MMARY



Table III.C.8. (f)
measured and Corrected Data Summary

TUMMARY OF MEASURED DATA AT 1400 0404

TEMP 1 = S36.160 ( 76.56»
TEMP 2 = 538.200 ¢ 78.800
TEMP 32 = 531.540 <« 71.94%
TEMP 4 = 531.200 ¢ 71.80’
TEMP S = S27.850 « &3.2%5
TEMP & = 529.130 ( 89,53
TEMP 7 = S26.830 <« 67.23)
TEMP 8 = S26.300 ¢ 656.70
TEMP 9 = 522.090 ( 62.4%
TEMP 10 = 5S32.900 ¢ 73.3W
TEMP 11 = S32.480 <« 72.83)
TEMP 12 = S32.510 (¢ 72.9D
PRES 1 = 63.775 (B3773.
YPRSY 1 = 0.277 « 62.20
VPRS- 2 = 0.294 ( £3.90
VPRS 3 = 0.272 <(»8l. 7MW
VPRS 4 = 0.400 <« 72.883)
YPRS © = N.401 ¢ 72.9D)

sumMmAPY OF CORRECTED DRTH

TIME = 1400
DRATE = 0404

TEMFPEPATURE <(DEGREEZ R.> = 531,484
CORFECTED PRESSUFE (PSIR) = #£3.4432

L8]
|
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Table III.C.8 (i)
reasured and Corrected Data Summary

SUMMARY OF MEASURED DATA AT 1500 0404

TEMP 1 = S535.780 ¢ 76. 160
TEMP 2 = S37.270 <« ?8.2WM
TEMP 23 = 953°.380 ( 71.78
TEMP 4 = S21.050 <« 71.49
TEMP S = 9S27.680 nS. 02
TEMP & = 529.050 ¢ 69.45
TEMP 7 = 5S26.8670 ( 67.07)
TEMP 8 = S26.120 < 56,52
TEMP 9 = S21.930 ( 52.33)
TEMP 10 = S32.850 ¢ 73.29
TEMP 11 = 532.430 ¢ 72.83
TEMP 12 = 9532.460 ( 72.86)
PRES 1 = 6£3.750 (53748.)
VPRS: 1 = 0.274 ¢ 51.9%90

VPRS, 2 = 0.292 ¢ 83.70

VPRS 3 = 0,270 ¢ B1.50

VPRS 4 = 0,400 ¢ 72.33

YPRE S = 0.400 ¢ 72.86

-“UMMARY OF CORFECTED DATH

TIME = 1500
DRTE = 0404

TEMPERATURE (DEGREES R.> = $31.3e%
CORFECTED FRPEISURE (PPSIR) = ©63.4203



Table III.C.8. (j)
Measured and Corrected Pata Summary

SUMMAFY OF MEASURED DATA AT 1515 0404
TEMP 1 = S35.720 ¢ 76.12)
TEMP 2 = S37.830 ¢ 78.23
TEMP 2 = S531.320 < 71.72
TEMP 4 = 531.050 ¢ 71.45
TEMP 5 = S27.860 ¢ 88, 08)
TEMP 6 = 529.030 (¢ 59.43)
TEMP 7 = S26.630 < 67.03)
TEMP 8 = S26.050 ¢ 55.45)
TEMP 9 = S21.940 ¢ 62.34)
TEMP 10 = S32.840 (¢ 73.24)
TEMP 11 = S32.420 (¢ 72.82
TEMP 12 = $S32.450 ¢ 72.8%
PRES 1 = 63.747 (63744.)
YPRS 1 =  0.274 < 61,90
VPRI, 2 = 0,292 < 62.70
VPRS' 3 = 0.268 < 61.30)
VPRS 4 = 0,400 < 72.82)
YPRS S =  0.400 < 72.85)

STUMMARY OF CORRECTED DATA

TIME = 1515

DATE = 0404
TEMPERATURPE <(DEGREES R.> = 531,307
COPFECTED FPESSURE (PSIA) = 63.4169



Table III.C.8. (k)
Measured and Corrected Data Summary

JUMMARY OF MEASURED DRTA AT 1530 0404
TEMP 1 = S3S5.550 <« 75.9%
TEMP 2 = 5S37.810 <« 78.¢el)
TEMP 3 = S31.300 < 71.70
TEMP 4 = S31.000 ¢ ?71.40
TEMP S = 527.590 ¢ 57.99
TEMP & = $528.930 (¢ 69,33
TEMP 7 = 526.630 (< &67.03
TEMP 8 = 5S5S26.010 < &5.40D)
TEMP 9 = 521.900 (¢ &62.30
TEMP 10 = 35S32.820 « 73.22
TEMP 11 = 532.400 < 72.80
TEMP 12 = S532.430 ( 72.83
PRES 1 = 53.741 (B3738.)
VPRS 1 = 0.273 ¢ 61.3W
VPRST 2 = 0.292 <« 63,70
VPRS 3 = 0.267 <(C &1.2W
VPRS 4 = 0.399 <« 72.80
VPRE S = 0.400 <( 72.83

sumMMARY OF CORRECTED DARTAR

TIME = 1530
DATE = 0404

TEMPERATURE
COPRECTED PRESSURE

(DEGREES R.,> =

PIIR) =

S31.264
£2.4114



1teasured and Correct

Table II

I.C.s.
ed Data Summary

(1)

-UMMARY OF MERSURED DATR AT 1545 0404
TEmP 1 = 935.550 ¢ 25,95
TEMP 2 = 937.830 { 78.23)
TEMP 3 = 931.320 ¢ 21.72
TEMP 4 = 930,960 ¢ 71.36)
teMP S = 9527.600 ¢ 53, 00
TEMP 6 = 528.890 ¢ 63.29
TEMP 7 = 9S26.610 ¢ 67.01)
TEMP B8 = 925.990 ¢ 66.39
TEMP 9, = 9521.890 ( B2.2
TEMP 10 = S32.820 ¢ 73.22)
TEMP 11 = 532.400 ¢ 72.30
TEMP 12 = 9S32.420 ¢ 72.82
PPES: 1 = 63.735 (63732.)
vprs 1 = 0.273 ¢ 61.80
vpps 2 = 0.291 ¢ 53,60
ypRs 3 = 0.268 ¢ 61.30
ypRS 4 = 0.399 ¢ 22.80
.\"pRS 5 = 0- 400 ( ?2.82)

-UMMRRY OF ~ORRECTED DATA
TIME = 1545
DRTE = 0404
TEMPERATURE (DEGREES p.) = 9S31.293
-OFFECTED PRESSURE PSIRY = 63.4054
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SUMMARY

TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP

oF MEAIURED DAT

PRES

VPRS
YPRS

YFPRS
VPRS ;

7 "

N4 DM

YPRS

TEMPERATUFE (DEGREES R.) =
COFRRECTED PRPEZSURE (PSIRY =

-
N"CrOCD‘JOJﬁwaﬂuﬂ

-

TIME = 1630
DRTE = 0404

Table 111.C.2%.
reasured and Cor

recte

A AT

NS

(o)

( 75.70
( 72.00
¢ 71.59
¢ 71.882
( 67.84)
¢ 69.29
( 66,90
( 6.3
¢ 62.18)
¢ 73.17
( 72.7S
( 72.78

(63713.0

¢ 61.80

63.50
61.30
72,73
72.78

suMmARY OF COFRECTED DATA

d Data Summary

1530 0404

531,155

£3.3207%



TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP 10
TEMP 11
TEMP 12

1
2
3
4
S
)
7
3
Q

PFRES 1

VPRSﬁ
YRR,
VFRS
YPRS

1
2
3
a4
vPRS S

IR (N (O L LA I L L

mable III.C.8.

25.280
;7.440
521.110
$30.760
S&7.440
$23.700
$26.4%90
$25.870
521.750
$32.740
$32.330
532.350

nan
L]

]

L

532.711

0.273
0.289
0.267
0. 398
0.399

“UMMERY OF MEAIURED DRTR AT

PN

(p)
veasured and Corrected Data Summary

7TS.53)
T7.34)
71.9%
71.18)
67 .34
89,100
56.39
66.27?
62.1D
73.14)
72.73)
.7

(63703,

1.3
63.400
el1.20
T2.73)
72.79)

-uUMMRRY OF CORRECTED DRTHA

TIME = 1645
DARTE = 0404

TEMPERATURE (DEGREES R.> =
-OFFECTED PRESSURPE (PSIAR) =

31

1245 0404

$31.1038
63,2824



Table III.C.8. (q)
veasured and Corrected Data Surmary

tumnARY OF MERSURED DRTA AT 1700 0404

TEMP 1 = S535.400 ¢ 75.80
TEMP & = S37.530 ¢ 77.93
TEMP 3 = S31.200 ¢ 71.60
TEMP 4 = 530,650 ¢ 71.05
TEMP S = S&7v.840 <« 53.29
TEMP & = S22.820 <« 83,02
TEMP 7 = S&6.780 « &7.13)
TEMP B8 = S26.240 ( 86.64
TEMP 9 = S22.500 <« &2.90
TEMP 10 = S32.760 < 73.16
TEMP 11 = S532.330 <« 72.73
TEMP 12 = S22.370 ( 72.77
PRES 1 = £3.723 (63720.0
wPRS 1 = 0.281 < »2.8l

yPRS 1@ = 0.293 < 3.3

wPRS 3 = 0.276 ( 82.10

WPRS 4 = 0.398 ( 72.73)

WPRS S =  0.399 ( 72.7M

SUMMARY OF COFRPECTED DATH

TIME = 1700
DRTE = 0404

TEMPERATURE <(DEGREES R.) = $31.2095

CORRECTED PRESSUFE (PSIA) = ©3.3903




R o e -

-UMMARY OF MERSURED DATR AT

TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP

M oW1 NS WM
llli;!llllll'illllﬂll

T o

PRES

-

VPRS
VPRS
VPRSI i
YPRE ¢
YPRS.

F e
N & T

Table III.C.8.

£35.730
$37.840
$21.560
530.750
528.250
$29.260
s27.210
S26.860
522.8%0
$32.780
532.350
532.380

63.793

n.2e3
0.301
0.399
0.399

e Yot alakal

(r)

Measured and Corrected Data Summary

1715

TH. LD
72.249)
71.96
71.16)
53.55)
59.66)
57.61)
67.26)
63.29M
73.1i®
72.79
72.78)

PSS P o T ol ok

B3751.0

62.30
£4.60
81.90
72.79
72.7®)

cuMMAFY OF CORRECTED DATA

TENMPEFATURE

“OFRECTED PRESSURE (PSIR) =

TIME = 171S
DATE = (0404

(DEGREES R.) =

[ )
(o

0404

$31.439

53,4199



-UMMARY OF MERSURED DARTR AT

TEMP
TEMF
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP

Q O 00 =L O N e o Tu e
Illlllllilllllullllull

P

-

FRES

—

VPRS
VPRI
VPR
VPRI
VERS

-
4

N & Wy =~

Table I1I1I.C.8.
reasured and Corrected Data Summary

534.960
£37.310
$31, 040
530.890
$27.040
528.790
S26.140
525.380
S21.140
532.630
s32.280
S32.300

53.679

N.266
0.288
0.204
0.398
0.398

PN

(s)

75.36)
7071
71,44
71.09
£7 . 44D
9. 1%
a6, 54)
65.78)
5l.54
73.09
7e.68)
72.70

I‘./\/‘~.‘\I‘\/‘,’\/‘\AAI\/"\

(B3676.2

61.00
63.30
60.30
72.68
72.70

sUMMARY OF CORRECTED DARTRA

TEMPERRTUFE

~OFFECTED FPRESSURE (PSIAY =

TIME = 1/30
DRTE = 0404

(DEGREES R.)> =

1730 9404

530.964
63,2530



Table III.C.8. (t)
Measured and Corrected Data Surmary

SuUMmMARY OF MERSURED DATA AT 1745 0404

TEMP 1 = 535.460 ¢ 7S.362
TEMP 2 = $37.580 ¢ 77.98
TEMP 3 = 9531.260 ( 71.66)
TEMP 4 = 530,350 (70,79
TEMP S = S528.250 ¢ £8.63)
TEMP 6 = 528.690 ( £9. 0
TEMP 7 = S26.970 ¢ 67.37)
TEMP 8 = 526.550 ¢ 56,939
TEMP 9 = Se3.040 < 63.49)
TEMP 10 = S32.750 ¢ 73.19
TEMP 11" = S532.320 ¢ 72.72)
TEMP 12 = 532.360 ( 72.76)
PRES 1 = £3.729 (63726.)
YPRS 1 1 = 0.291 <« 63.60
VPRS2 = 0.293 (¢ 64.30
VYPRS 3 = 0.278 ¢ 2.3
YPRS 4 = 0.398 ( 72.7&
YPRS S = 0.399 «( 72.7%

sumMmArRY OF CORRECTED DRTA

TIME = 1745
DATE = 0404

TEMPERRTURE (DEGREES R.) = §31.270
COFRRECTED FPESSURE ((P3IRD> = £2.2936



Table 1I1I.C.8. (u)
Measured and Corrected Data Summary

~MMARY OF MERASURED DATA AT 1300 0404

TEMP 1 = S36.140 ¢ 7E.S9
TEMP 2 = S313.040 ¢ T3.449
TEMP 3 = 531.770 ¢ T2.17)
TEMP 4 = 530.730 ¢ T1.13)
TEMP S5 = S29.480 ¢ n3.36)
TEMP & = S29.380 ( 53,78
TEMP 7 = S27.700 < 53.10
TEMP 8 = S27.580 « 67. 962
TEMP 9 = S24.710 ( 6S.11
TEMP 10 = S32.810 ¢ 73.20)
TEMP 11 = S32.370 ¢ T2.77
TEMP 12 = S32.420 ¢ 72.82>
FPES 1 = £3,788 (63736.)
VPRE 1 = 0.30% ¢ 65.20

VYPRES 2 = 0.315 ¢ 65.%0M

YPRE ., 3 = 0.296 ¢ 64.10

YPRS ' 4 = 0,392 ( 72.77®

S = 0.400 < 72.8&

VPRE'

“UMMARY OF CORRECTED DRTH

TIME = 1300
DRTE = 0404

TEMPERATURE (DEGREES R.) = 521.727

COFRECTED PRESSUPE (PSIA) = ©£3.4431



A TS St

dos ¥ fadh e ol
el LIRS

SuUMMARY OF ME

TEMP 1
TEMP ¢
TEMP 3
TEMF 4
TEMP S
TEMP ©
TEMP 7
TEMP 2
TEMP 9
TEMP 10
TEMP 11
TEMP 12
PRES,~ 1
YPrRS 1
yPRS 2
vPRS 2
YPRS 4
vPRS 9

Table 111.C.8.
veasured and Corrected

ASURED DATA AT

536.3820
532.350
532.350
531.520
520,460
530.2370
528.290
s28.140
526.110
532.870
522.410
532.460

53.843

0.320
0.329
0.306
0.399
0.400

(v)
pata Summary

( 77.22)
( 78.78&2
( 72.75
( T1.99
¢ 70.8%)
¢ 70.772
( B3.6%
¢ $2.54
( B6.51
¢ 73.27
{ 72.8D
¢ 72.88)

(63346.)

¢ $6.3W
¢ 57.10
¢ 85.00
« 72.8L
( 72.58)

SUMMARY OF CORRECTED DATH

TIME = 1815
DATE = (404

TEMPERATLUFE (DEGREES R.> = S2e

COFPECTED PREZIURE

PSIAY = BI.

1515 0404

L1786

4504



TUMMARY OF MERIURED DATH AT

TEMP 1 = S37.450 <

TEMP 2 = 9$33.740

TEMP 3 = S33.020 ¢

TEMP 4 = S32.140 ¢

TEMP S = S31.410 ¢

TEMP & = S531.210 <

% TEMP T = S28.830 ¢

b TEMP 8 = S28.770 ¢

3 TEMP @ = S27.200 ¢

. TEMP 10 = S32.900 ¢

§ TEMP 11'= S32.440 ¢

i TEMP 12 = 532.460 (
] FRES 1 =

» wpps 11 = 0.329 ¢

3 wERS 2 =  0.340 <

; yPRS. 3 = 0.314 (

yPRE 4 =  0.400 <

ypRT S =  0.900 <

TIME = 1320
DRTE = 0404

ST i T

Table III.C.S.
measured and Corrected Data Summary

1320 nd04

?7.39
79,140
73,420
72.94
71.80D
T1.8612
9,230
63,172
Br.600
T3.302
72.34)
7T2.88)

£3.895 (53893.)

57.10
62,100
£S.8
72.88)

sumMmARY OF CORPECTED DATA

(w)

TEMPEFATURE (DEGFPEES R.D> = s32.5
COFFECTED PPESSURE (PIIRD = n3.9377

SAFTIPTEEE  a =
& e a sk Sl o o 5 Sl




“MMARY

TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP

W~ TN W=

[
e <0

FRES

—

VPRE,
VPRT
VFRI®
YPRS
VPR

N wh-

Table III.C. 8.
Measured and Cor

n.400
0.400

(x)

OF MEARSUFRED IRTA AT 1545 0404

e 090
a7
a9
QSI
L2

oo

i B B

-3 =)
o o)
- -

’-..-Q

sumeReY OF CORFECTED DATA

TEMPEFRTURE (DEGREES R =

COFRECTED PRESCURE

TIME = 1845
DATE = 0404

PTIFD

532,799

53,5443

39

rected Data Summary
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“uMMARY OF MER

TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP

PRES

VPRZ
VPRS

VPRS-

WPPS
VPRT

2

N W

[
m-o\ooommxmbwro»

—

sURED DATA AT

Table I1I.C.8.
Measured and Corrected Data Surma

536,430
533,510
532,640
531.590
529.850
530,240
528.560
528.240
524.590
$32.850
532.400
532.440

£3.830

0.311
0.334
0.25%
0.399
0.400

C
<
<
C
C

TE.33)
78.91)
73.04)
( T1.99
¢ 70.29
¢ TN.79
( 8,96
(¢ B2.H9
¢ 55.09
<

<

(

-~

73.29
72.80
72.84

(63828.)

sS.950
67.c02
a0.20
72.3M
72.84)

suMMARY OF ~ORFECTED DRTA

(z)

1315 0404

TIME =
DRTE =

TEMPERATURE (DEGRE

CORRECTED PRESSUFE

1915
0404

ES R =

(PSIR) =

41

s32.103

»3.4211

Iy



Table III.C.8. (a=a)
Measured and corrected Data Summary

“ummRRyY OF MERIUFED DATH AT 1330 0404

TEMP 1 = 526,160 ¢ 76.59)
TEMF ¢ = §33.280 ¢ 78.88)
TEMP 3 = 532.450 ¢ 72.89
TEMP 4 = 531.420 ¢ T1.82)
TEMP S = 22,440 ( RS, 24
TEMP & = 30,160 ¢ TN.S8
TEMP 7 = sz2.240 « B3, 04
TEMP © = s27.910 ¢ 62.317
TEMP 2 = sz4.160 ( 64,562
TEMP 10.= 532.850 ¢ 73.29
TEMP 11 = 532,410 ¢ 72.8L)
TEMP 12 = £32.440 ¢ T2.34)
FRES 1 = 53.30% (B3207.)
yPRS i1 = 0.306 ¢ 55,00

VPRS 2 = 0.326 ¢ 68,20

YPRS . 3 = 0.297 « »4.20

VPRS 4 = 0.399 ¢ 72.8D

wPRE S = 0,400 ¢ 72.39

suMMARY OF COFFRECTED DATH

TIME = 1930
DATE = 0404

TEMPERATURE (DESREES R.)> = 521,950
COFPECTED PREZIUFE (PIIFD = £%.4ncl




Data Summary
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Table 111.C.8. (d=d)

Measured and corrected Data summary

~uMmARY OF MERSURED DRTH

TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP

1]

B L o L

A who
"

nwu

# . e,

BT e

T
N
m

nw

.1|lt||l|

oo~

.
Q) 0 O F oS

r:j fu M O

umMMARY OF CORRECTED DRTA

ME 2019
N4 04

YEPFEF@TUFE (DEGREES F.”

-QFFECTED PPESIUPE (PIIM




1

SUMMREY

T

TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP

PRES

VRPRD

WPRS
VER $ ‘
“PRS,

YPRS

AN W

MERSUFED DRTA AT

O 00~ TN b Tu =

P
R~-o

e

S26.810
Se2.970
532.840
532.410
532.440

53.747

n.288
0.208
n.2sn
0,3%9%
Qg.400

Table III.C.S8.
mMeasured and Corrected Data Summary

A

2nz0

L
\
L
.
\
C
( BY.7
L8
¢ B3.3T
( T2.24)
( 7.8
( 72.849)

(837440

nil.230)
5S5.20
o2. 50
72.830D
T2.24)

summary OF COFFECTED DRTA

TEMPEPARTURE (DEGFEES R.> =

-OFFECTED PREISUFE (PIIRY =

TIME = 2030
DRTE = 0404

Im

M

(e-e)

eI

$31.565

53,4092
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: Table 111.C.8. (g=q)
: reasured and Corrected pData Summary

sUMMARY OF MEASURED DATA AT 2100 0404

ﬁ o § = $38.140 ¢ 7S5
- e § s 9537.480 ¢ TR0
; e 3= 535,630 & TR AR
5 TEMP 4 = s31.300 ¢ 71.70
; o S = 520,220 < 68.63
i e & = 329,438 < 63.80
i e 7= 37.180 ¢ .08
E Tene & = 6,488 ¢ S7.08
- e o = S22.630 ¢ 63.09
| o 10 = 338080 ¢ 73.88
! o 1w 832,390 < 7879
; T 12 = S32.420 ( 72.8®
3
3 MES 1w ¢TER GITISD
- weaSt: 1 & 0.283 ¢ 62.80)
es &= 5501 8.0
; s 3= 0,275 ¢ 62.00
H YPat 4= 0.399 ¢ 78.79
Re 5= 0,400 ¢ 72.82

sumMmARY OF CORRECTED DRTAR

TIME = 2100
{ DATE = 0404

TEMPERATURE (DEGREES R.) = 531.431

CORRECTED PRESSURE (PSIRAY = $3.3875




PERCH BOTTOM

T IME
30
4%

100
119

130.

14%

200
213
230
4%
nn

ns

330

34%

490
41%
430
449
0N
19
s30
54
600
619
630
643
0

Table I1II.C.9
Summary Data
verification Test

DRTE
40%
40%
40%
405
40%
409
0%
408
408
403
403
40%
40
4n=
409
409
40
40"
40%
40%
40%
40%
4nS
40%

40%
0

SUMMARY DRATA

UMIT 3 ILRT VERIF

TEMP
$31.99%
%$31.618
S31.647
$31.680
%31.633
*3l.074
$2AUN.70%
%31.712
€31.720
%$231.72%
$31.739
%31.762
S21, 744
€31.748
$31.7%8
21.763
%£31.798
$31.780
%31.778
S21,780
$31.77%
Crl1. 7265
%31.769
531.778
$31.7%6
531.=02

0.1

49

FRESSURE

£3.4042
£3.4024
€3.4012
63,3986
6£3.39%3
63, 393»
63,3308
£3,39732
€. 3329
63.3817
53.373»
63.372%
63, 381
€3, 369
63,304
%3.3%9%3
»:. 3508
=3,34%9
63,3425
w3, 239%
63, 3344
62,3329
w3, 329%
»3.32%0
63,3205
©3.31%3
0.0

YOLUME
c2e 001,
288001,
268001,
286001,
236001,
285001.
23600¢.
c8R00e.,
236002,
cEnl02.
2326002,
Zannuos,
236003,
ZBminz,
s8Ny,
285002,
&3enid,
camiing,
c3e 04,
ZEnnng,
ZEniing,
égéof)‘ .
casnnd,
c2s00N%,
eBa00%,
2300,

0.0




Leakage Rate Verif

Table III.C.10

ication:

Total Time Calc¢ulation
Constant Volume

PEACH BOTTOM UNIT 3 ILPT VERIF

LERKRGE PATE ‘WEIBWT PERCENT . DRY)
BRSED ON TOTAL TIME CALCULATIONS

rIME AnD DATE AT START OF TEST: 3
ELAPSED TINE: 5,.2% WOURS
TIMNE TEMP. PPE L IURE MEATURED
R PIIRY LERKRGE PR
30 %31.%99% 53,4045
45 S31.61% 63.40ce i, hed
100 S31.647 e3.4012 0.704
il= ©31.680 $3.3988 n, 799
130 531,699 55. 3993 ¢.310
14° £31.654 53, 3%38 0.581
200  %31,706  e3,3302 0.67%
a1° $31.712 £3,2873 N.ee
230 %31.720 »3.38239 0,587
249 $31,72%9 53, 3317 0.%41
i gy 931,739 63,3786 N, 649
e 319 £31.742 82.378% Uy
s 3 31,744 &3, 3Im=1 0.6&1
34° =31.746 53, 3nd9 N.o32
400 31,758 a3, 3604 0.6%%
41 €31.763 %3, 299%3 0,237
4:0 £31.79%6 %3, 3508 0,823
44" €£31.780 s3, 3499 U.716
<no €3t1.779 53, 242% h. 702
%19 ©31, 780 53,339° 0,590
g0 §:1.7V 65, 344 O,2%1
b1 33 531,750 63, 353% .oeS
s0n S31,76% 83,3299 0.6%7
1% £31.773 €3, 3&%0 0, 2eT
s5U €31.796 6%, :20% HenSu
“4S =31.80& 83,3197 H.m23
MEAN OF MERIURED LERAKRAGE FRTET -

0

TE

<TD. DEVIATION OF MERTUPED LEPLRGE PRTEL =

VERIFICATION TE T LE

reE CALCULATED LEws REE FATE

P RGE RATE UPFER LIMIT
VERIFICATIOr TEIT LEF AGE PATE | OWER LINITY =

CONSTANT YOLUME

naus

u.689
“‘ “q

", 389
n.439
. 669
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PEACH BOTTON UNIT 3 ILRT VERIF

TREND REPORTY
LERKRGE RATES (WE1GHT PERCENT DRY)
BASED ONM TOTRL-TINE CALCULRTIDONS

TINE AND DATE AT STRRY OF TEST! 30 0409

ELRPSED TIME! 6.2% HOURS

mEAN MEASURCD CALCULATED
LERKRGE RATE LERKAGE RATE

Oduuoa’

LEARKAGE RATE

CONSTANT VOLUME

\(h 1 X ."
& 0 & L

. =




Table III.C.12.
Leakage Rate verification: Mass Point Analysis
Constant Volume

PERCH BOTTOM UNIT 3 ILRT VERIF

LERx HGE RATE WE1GHT PERCENT 7 DAY

MRSS POINT RMEL SIS

TIME AND DRTE AT <TRRY OF TEST?
ELAPSED TIME: 6.5 HOUPT

)

30 0409

TIME TEMP PPECIILWE CTNT. RIF mRS: L0 TOT. RYS. MRZS
(R) Il MaiT LBM WBM LOZS ‘LEm W&
W %31.%99 w4042 2072

4% %531.»19 n3. 4024 2067 6.2 24.7
100 %31.047 n3.4012 320%9 Ted 27. 0
11% %$3:.080 £3,393% %2050 3.5 30.7
130 %31.599 63, 39%3 32042 R.1 31.1
14% S31.0%4 &3, 398 32040 1.9 ze. 1
00 %S31.70e »3, 3908 2034 5.1 £%.9
21% $31.712 &3, 3873 32028 s.1 25.7
236 %A.720 £3.38¢9 32020 7.8 2.4
24% 931.78% »3, 3817 2018 2.% 24.0
0 S$31.739 63, 3776 32011 5.9 24,7
2118 %31.73¢ &3.37€ 92001 3.4 26,0
330 TT1.744 63,3821 Qa199s 6.7 2%.1
4% B39 63,3629 Q1987 7.9 2%.9%
400 %31.7%c a2,3504 Q1950 7.1 8.7
415 S31.7H> 52, 3793 91973 5.9 8.7
320 $31.7%% a3, W18 41967 T3 e, 4
24%  S31.7%80 =3, 2455 319%- 1.3 27.%
“ng 31,772 n2.%4:8 219%2 4,4 e, 2
i« %31,720 v.3.5398 1947 4.4 2.9
s3h %31.779 w3, 044 1540 7.0 in.
$4c 931,74 w3. 359 193 i N
st %31,.7%9 a3, 223% 31924 4.2 e%. 2
£1% %31.7°% w2, 3290 31926 3.1 29.9
639 %21,/9% £%, 3208 21323 %7 24,2
64 S31.30< 53, 3153 0 15.% in. 4

FREE wik YOLUME UIED (MILLIOND oF Cu. FY.» = 0.296

VEGPEZSIOM LINE
IMTERCEPT <LEM = 92072
SLOFE (LEM Wé& o -29.7

JEFIFICATION TEST LEAKRAGE PRTE IPCER LIMIT = 1,904

vERIFICATION TEST LEARRAGE PATE LOWER LIMLIT = 1.6%4

“nE RLCULATED LER RGE TRTE = 1,671

CONSTANT VOLUME



e
e T

Table 1II.C.1l3.

Leakace Rate verification: .
2ir Volume Varied

Free

LEAKAGE RATE

TIME

PEACH BOTTOM UNIT 3 ILRT VERIF
(WEIGHT PERCENT/DAY>

Total Time Calcu

39

43

100

113

180
3 149
200
213
230
2435
300
318
330
345
400
413
430
445
S00
S15
S30
54%
600
1%
530

BASED O TOTAL TIME CALCULATIONS
TImE AND DATE AT START OF TEST: = 30 0409
ELAPSED TIME:  6.25 hIURS
TEMP. PRESSURE  MEASURED

R PTIR)  LERKRAGE RATE

531,995  63.4043

531.613 63.4024 0,649
<31.647 63.4012 0.704
531.680 63.3986 0.799
£31.699 63.39%3 0.810
$31.694 63.3936 0.681
$31.706 63.3908 0.669
$31.712  63.3873 0.663
$31.720 63.3829 0.683
£31.72% 63.3817 0.637
$31.739 63.3786 0.642
=31.742 63.372% 0.673
531,744 ©3.3681 0.67%
$31.746 63,3629 0.687
$31.766 63.3504 0.690
$31.763 63.33%53 0.692
$31.7% 63.3508 0.681
$31.780 53.34%9 0.710
$31.778 63,3426 0,697
$31.780 $3.339% 0. 684
$31.77%  63.3344 0. 630
$31.766  ®3.332% 0.660
$31.769 63.329% 0.653
$31.778  63.32%0 0.660
$31.7%  ©3.320% 0.643
$31.802 63.3133 0.682

€45

MERN OF MEASURED L
STD. DEVIATION OF

VERIFICATION
VERIFICATION

EAKAGZ RATES
MEASURED LERKAGE RATED

TEST LERKRGE RATE UPPER LIMIT
TEST LEAKAGE RATE LOWER LIMIT
THE CALCULATED LEAXKAGE RATE

Free Air Yolume Varied

lation

0.689
0.041

0.584
0.63%
0.661



) Ay mable II1I.C.14.
reakage Rate verification: Total Time Calculation, Trend Report
Free Air Volume varied

PEACH BOTTOM uUNIT 3 ILRT VERIF
TREND REPORT
LERKRGE RATES (WE IGHT PERCENT/DRY)
BRSED ON YOTN.-'[IHE CALCULATIONS

Time AND DATE AT STRART OF TEST! 30 0405
ELAPSED TIME! 6.2% HOURS

MO. DATAR EL;\PSED MERN MEASURED CALCULATED cH6 IN CALC L/R

POINTS TINE LEAKRGE RATE LERKAGE RATE FROM LAST POINT
...... -------------L-..---‘--o---- ----------------—----—-—------
10 2.5 0.700 0,669
v 11 2.90 0,654 0.5%1 -0.014
r 12 2.7% 0.692 0.6%2 0.000
L 13 3,00 0.691 0.6%3 0. 001
¢ 14 3.2% 0.690 0.657 0,004
19 3.50 0.690 0.662 0, 004
1e 3.7% 0.590 0.566 0. 004
1?7 4,00 0.6990 0.667 0.001
18 4.2% 0.691 0.674 0.007
19 4.50 0.691 0.677 0.003
20 .. 0.691 0.677 0.000
21 .00 0.691 0.677 0. 001
22 5,29 0,689 0.673 -0.004
22 5.%0 0.688 0.668 -0.009%
24 5, 7% 0.686 0.56% -0.003
2s 6.00 0.68% 0.660 -0.00%
26 6.2% 0.58% 0.661 0.001
THE CALCULATED LEAKRAGE RATE = 0.661

Free Air Yolume yaried
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Varied

PERCH BOTTOM UNIT 3 ILRY VERIF

EIGHT PERCENT~DAY)
HNALYSTS

30 0408

TOT.AVG, MRSD
LOSS (LBM/HR)
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SUMMARY DATA

REGRESSION LINE
INTERCEPT <LBM
SLOPE <(LBM/HR)

VERIFICATION TEST LERKAGE
VERIFICATION TEST LEAKASE
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THE CALCULATED LERKRGE FATE
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mable I1X.C.1l6 (b)
Measured and Corrected Data Surmary
Leakace Rate Verification

SUMMARY OF MERSURED DRTA AT 4% 0405

TEMF 1 = S35.8° ¢ TS.e30
TEMP & = S27.3%50 ¢ 27. 7
TEMF 2 = S31.810 « 7&.eb
TEMP 4 = S30,320 T1.32
TEMP S = S&a.2280 « 53,62
TEMP & = S&9.500 « 83,90
TEMP 7 = Ser.2s0 1 =8.38)
TEMP & = S&r.780  ma3. 15
TEMP 9 = S24,330 « 84,72
TEMP 10-= S32.7%0  72.1%
TEMP 11 = S22.320 « 7a.7&"
TEMP 12 = S32.350 « 72.7%
BRFES 1 = R3,7S0 (8374
R 0,310 5. 400

YRRL T2 = 0,324 3B, T

WPRI O 3 = D.201 « Bd.nl

YPFL 4 = N, 398 ¢ TE.7&)

YPRL S = n,3%3 « T2.79

SUMMARY OF COFFECTED ORTH

TIME = 4%
DRTE = 040S

TEMPEFATURE ‘DEGFEEZ P.» = $31.415

"
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Gl
&
i
4a

COFFECTED PREZIUFE 'PTIRY
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L1 IMMER? g

Measured and
Leakage

Table 111.C.16. (4)

Correcte

¢ MEMIURED DATA MY

Teme 1 = 93%.290 ¢ 75.69)
TEMP 2 = 937.330 ¢ 7779
VEme @ o= $31.9%0 ¢ 72.3%
TEMp 4 = 931.120 ¢ 71.92)
YEMP S = szy, 330 ¢ 9.7
YEMP ® = 92%.790 ¢ 70,19
Temp 7 = 928,030 ( BE,AD
TEMP 3 = S&7.730 ( »3.1P
yemp 2 = 524,430 ¢ 54,39
TEMP 10U = §32.770 ¢ 73.1D
1eEmP 11 = 542, 330 ¢ 72,79
TEMP 12 = sz, 360 ¢ 7208
pRES 1 53,748 (3745
JPRS 1 U.312 55,5600
RS 2 0,325 Bk, 300
YPRS .. 3 1. 302 b3, /02
YPRE 4 J.393 72.%
RS S 0,399 72,75

LimMmAR ¢ OF CURRECTED URTH

T1Me =
DHTE = 0405

JEMPERATURE (DEGREES R.)

URRECTED PRESSURE (PSLAD

115

= 9$3%1.530

= H3.39%2

59

4 Data Summary
Rate verification

115 0409
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mable II1.C.16. (£)
reasured and Corrected Data Summary
Leakace Rate Verification

L MMARY OF MERSURED DATA AT 135 0409

TeEmMP 1 = 539,230 ¢ 79.23)
TEMR 2 = §37.300 77.79)
TEMP 3 = %31.9%0 ¢ 72. 39
1EMP % = s30.93%0 ¢ 71.39
eme 95 = 29,330 (¢ 3.7
TEMP, » = s2u,730 ¢ 7U.1¥
Teme 7 = S23.100 ¢ A2.50
TeEMP 3 = S27.390 ¢« »3.29)
TEMP 3 = 23,500 ¢ 23.30
TEMP 10 = 532,790 ¢ 73.19
1EMP 11 = §32.3%0 ¢ 72.79
TEMP 12 = y32.330 « 72.73
#RET 1 53,744 (B3I7A1D)
yeRy 1 = U.313 ¢ 295.7W
JERS 2 = 0,323 ¢ »7.00
JPRS 3 = 0,308 ¢ 23,30
JPRS 4 = 0,393 72,79
R 9 = 0,399 ( 72.7

suUMMARY OF ~URFECTED UATH

TIME = 139
DHTE = 0309

1EMPERATURE (DEGREES K. = 531.579

LURRECTED PREIIURE (PS1FAD = b3,393%

61
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PSSR

TEMP
TEMP
TEMP
TEMP
TEMF
TEMP
TEMP
TEMP
TEMP
TEMF
TEMP

TEMP

ERES

P BN
JERE
JERL
IRRY
YVERS

Wb v e

Y e g -
v !u—'C°bavv0‘UL&\rn:~

Table III.C.1l6.
measured and Cor
lLeakage Rat

53%.230
537,330
531,220
530,730
523,410
52%,730
523,110
§27.3240
%$24.510
%32.730
932,350
932, 330

23.741

D.312
0.323
U, 304
0. 399
T

TJMMAERyY OF MESMIURED DARTA AT

NN

C
(
(
C
<
<
¢ »3.5D
(
<
<
<
(

200

75,03
77.73
72,32
71.33
n3.31
70.13

53. 3%
3.7
73.13®
7e.7a)
72.73%)

(H3733.)

59.oW)
a7. 00
53,30
72.79)

72.73

TUMmMARY OF LUMKECTED LATA

TEMPERATURE (DEGREES R.» =

CURRECTED PRETIURE (PUL1A) =

TIME =

200

DHTE = 0309

53,

(g)
rected Data Surmary
e Verification

39

HE Y

$31.709

03



Table III.C.16. (h)
veasured and Corrected Data Summary
Leakace Rate verificaticn

CmMArT OF MERLURED DARTA AT 219 0205

TEMF L = 535,200 C 79.92)
TEMF 2 = 537.400 ?7.30W
TeEmMP 3 = 532,010 < 72.41)
TEMF < = 531,030 ( 71.93
TEMP $ = S529.300 ( A3.30
TEMF » = 829,770 C 70,17
TEMP 7 = 9523.150 ¢ A3.9D
TEMP 3 = S27.¥00 ( H3,. 3
1eEMP 3 = 524,550 ( 53,94
TEMF 10 = 532.750 ¢ 73.1%
1eEMP 11 = 9$32.350 ( 72.79
TEMP 12 = §32, 370 C 72.7D
HETS N S a3.733 w2739,

YRRL 1 = g, 314 ¢ 895.3W
JERY 2 = 0,323 ¢ B7. 0L
vYPRS 3 = B.30% ¢ 923,90
yERT 4 = 0.39% ( 72,79
YRR 9 = U, 399 € 72.77

aMmaRy OF CURRECTED DATA

rime = 2195
UHTE = 0405

JEMPERATURE (DEGREES R.) = 931.712

CURFECTED PRESSURE (PI1A) = 93,3873
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Table III.C.1l6. (1)
veasured and Corrected Data Summary
Leakace Rate verification

SuMMERY OF MEAMIURED DATH MY 249 0303

TEMP 1 = 539 910 ¢ ?9.20D
TEMP 2 = %337.2%0 ( 77.6M
1eEmp 3 = S32.010 ( .41
1eEMP 4 = 9531.000 ¢ 1.9
TEMPF § = $29.450 ( Y, 39
TEMF & = 929, 500 ( 70.20W
TEMP 7 = S23.200 <« n3.oW
TEMP 3 = $27.330 ( nd. 39
TEMP 9 = $23.570 ( nd, 37
1EMP 10 = 9S32.8300 ( 73.20
TEMP 1r = 932.3%0 ( 2.7
TEMP 1 = $32.370 ¢ T 7
pEES 1 = a3.732 ((B372%.?
PR 1 = e 314 ¢ BS.31
JERYT 2 o= 0. 323 C BY. LW
JPRL 3 = 0,305 C A3, 7D
JPRY 3 = 0,3%% ( 72.7%
PRL D = 0,399 C 72.77

LUMMARY OF CURRECTED UATH

TIME = 235
DHIE = 0405

TEMPERHTIIRE (DEGREES R = Y31, 785

“RRECTED PREIIURE (PS1AD = o3, 3317

65
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Table III.C.16. (m)
veasured and Corrected Data Summary
Leakage Rate Verification

S UMMERY UF MEASURED DRTAR AT 330 U0

TEMF 1 = 9535.130 C 79.5¥%
TEMP 2 = S37.290 ( 77.99
TEMP 3 = S32.100 < 72.5W
TEMP 4 = 531,030 ¢ 71.439
TEMP S = 929.%20 ¢ 53.3%
TEMP 5 = S$2%.330 ¢ 70.29
TEMP 7 = S28.220 ( s3.02
TEME 3 = 523,040 ¢ »3.349
TEMPF 9 = 523,030 (85,0
TEMF 10 = 9$32.310 (¢ 73.2D
TEMP 11l = S32.370 ( 72.7D
TEMP 12 = 9$32.3%0 (C 72.79
FRES 1 = 23,719 (B3715.)
YERS .1 = J.313 ¢ 25,70

YPRS 2 = U, 32% C n7.1010

YERL 3 = U. 305 C 54,90

YRR 3 = U399 C 72.7D

YERY 9 = Ue 333 (72,7

SUMMARY OF COPRECTED DHTA

TIME = 330
DHIE = 0309

TEMPERATIURE (LEGREES R,0 = 931.734

TUAMMELTED PREIIURE (PILIA = 53,3831

68



CUMMERY R MESIURED

TEMF 1 =
TEMP 2 =
TEMFP 3 =
TEMP 3 =
TEMF S =
TEMFP 5 =
TEMF 7 =
TEMP 3 =
TEMF 3 =
TEMP 10 =
TEMP 11 =
TEMP 12 =
FREY 1 =
SRR L =
YPRY 2 =
YRR 3 =
PR 4 =
VPR 9 =

SUMMARY OF

TIME =
UMTE = 0405

Table III.C.1l6.
Measured and Corrected Data Summary
Leakace Rate Verification

93%.130
S37.220
932.100
931.110
9&9.470
Sa2%.330
S&3.250
523. 050
929.540
S32.310
532.370
932.3%0

23.719

0,313
.330
0,309
. 399
9

<
w w
w g

U

URTH

aRatoRalal

AT

L]

A AAANAA AN AN

=

339 Ul0US

9.5

-

D)

72.50
T1:51
P37
70.289%
Z2.0m)
53.99)
25. 03
73.21)>
2.7

P2.7P

COURRECTED DATH

349

TEMPERATURE (DEGREES K.

JURPECTED PRESIURE PS1AD

69

S31.73%
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o

53, 35
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Table 1II.C.1l6. (o)
"easured and Ccrrected Data Summary
Leakace Rate Verification

CUMMERY UF MEMIURED DATA AT

VEMF L
TEMP 2
TEMP 3
TEMP 3
TEME S
TEMF o
TEMP 7
TEMP 3
TEMF 3
TEMP 10
TEMP 11
TEMP 12
PRES 1
VERS .

<

LY

T

V\
o e e

$395.200
937.270
$32. 070
$31.200
29.930
29,920
S23.240
S23. 030
S5&3.230
932.310
932.330
$32.3%0

v

53.71

0. 319
U.330
U.30%
V. 399
0. 399

el alaEaEa

<
<
(
C
¢
(
(
C
¢
¢
¢
<

200 Ul

7S.n
77.97)
72.47)
1.5
23.33
70, 32
n3.o%)
n3.43)
9. U
73.20
72.73)
T2 TP

(23709,

55.21
s57.2W
59. 00

e

2%

2.7

LUMMARY OF CORRECTED UAMTA

TEMPERATURE

TIME =
UATE = 0309

00

(DEGREET R.)

LUMRECTED PREISURE (PS1MD

$31.765

n3,3%09




Table III.C.l6. (p)
easured and Corrected Data Summary
Leakace Rate Verification

JUMhRRPY OF MERSURED DATA AT 415 0405

TEMP 1 = $35.130 < 75.58)
TEMP 2 = S37.250 ¢ 77.65
TEMP 3 = S532.030 < 72.43
TEMP 4 = S31.190 ¢ 71.5®
TEMP 5 = 529,540 < 89,94
TEMP 6 = 529,890 ¢ 704,29
TEMP 7 = S28.270 < £8.67)
TEMP 8 = 523.030 ¢ £8.43)
TEMP 9 = S24.5650 < 65,05
TEMP 10 = S522.820 ¢ 73.22
TEMP 11 = S32.280 < 72.79)
TEMP 12 = S32.400 < 72.80)
PRES 1 = £3.707 <63704.)
VPRS 1 = 0.315 ¢ 85.90

VPRS 2 =  0.330 ¢ 67.205

VPRS: 3 = 0.308 ¢ 85.00

VPRS . 4 = 0,399 (¢ 72.7%)

VPRS S = 0,399 (¢ 72.80)

-UmMmMARY OF COFFECTED DATAH

TIME = 415
DRTE = 040S

TEMPERATURE (DEGREES R.> = $S31.763
COFPFRECTED PRESSUPE (PSIA) = 63,3552
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Table III.C.l6. (r)
Measured and Corrected Data Summary
Leakace Rate Verification

“UMMARY OF MERIURED DATA AT

TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP

e 0@ & WM

e et

PRES

=

VPR3
YPRS
YPRS
vPRS
VPRS

A @WRE

535.160
537.310
$32.140
$31.230
$29.530
529.950
528.270
S28. 020
S24.670
$32.820
$32.380
532.400

£3.697

0.315
0.330
0.304
0.399
0.399

-~

’\f.l\ﬂ"’\ﬂ’\l.’h’\’\

445 0405

75.56&)
7.7
71.63
59
70.3%
£8.67)
68.42
6S.07
73.22)
72.78)
72.80

k)

($3694.)

£S.90
67.20
c4.3M
72.78)
T2.80

SUMMARRY OF CORPECTED DRTA

TEMPERPATURE

TIME =
DRTE = 0405

449

‘DEGREES R.)
COPFECTED PPESSURPE (PSIM =

73

$31.730
53,3459
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TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP

PRES

VPR3
YFRS

YPRS
VFRE .
WPRE'

.

NH WM

P
MNMeoWwONO s Wy -
(I T I LI N L L

[

TEMPERPATURE

TIME =
DARTE = 0405

(DEGFEES P.> = S521.780
COFPRECTED PREISUFRE

Table I1II.C.l6.
Measured and Corrected Data Surmary
Leakace Rate Verification

S535.160
S37.290
S32. 02890
S31.160
$529.550
$29.980
S523.290
Se8. 080
$24.680
S3e.820
S32.390
S532.400

©3.691

0.314
0.330
0.30S
0.399
0.399

1%

SUMMARY OF MERSURED DATA AT S1S5 040S

e P alalara

SUMMARY OF CORPECTED DATH

(t)

79.958)
77.69
72.43)
T1.58)
£9.9%
70.38
563.69)
53.43)
65.08)
73.22
72. 79
72.3M

el e lal e lalaTaEaTalal aWat

(53683.)

6S5.3W
B7.2M
54,30
72.80

(PSIA) = £3,3398 .

75



TUMMARY OF MERSURED DRTR AT

TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP

el
N OWOD N & Wy »-

PPES

-

VPRS
VPRS
VoRsS
VPRS
VPRS

N & WM

$23S.070
S37.220
532.140
S21.170
SE9.540
$€9.990
S28.290
S28.070
S24.680
532.830
S532.390

32.400

£3.686

0.31S
0.33!
0.30S
0,399
0.399

Table III.C.1l6.

AAAAAA

(u)
Measured and Corrected Data Summary
Leakace Rate Verification

7S.47)
7762
72.54
1.9
53,94
70.3%
£3.69
58.47)
65. 02
73.23
T2. 79
72.800

el e el oo latalaTaTaTaTa

(83683.)

5. 9M
67.3W
54,30
f2.79)
7e.80;

SUMMARY OF CORRECTED DRTA

TEMFEPATURE

COFPECTED PRESSURE

TIME =

S30

DRTE = 0405

(DEGREES R., =

(P31

A

76

= 83,32

S30 04095

$21.77S




i Ay

o iiaa i Aot

e

“OFFECTED PPESSURE PSIR) =

Table I11r.C.1l6.
Measured and Corrected Data
Leakace Rate Verification

AT

S4S

I..‘. 4"
T BS)
-eob'd)

vl.500

4,70
72.20)
T2.300

-UMMARY OF MERIUPED DATH
TEMP | = S35, 0%
TEMP & = S37,.2%0
TEMP 32 = %32.120
TEMF 4 = S31.200
TEMP S = £29,83)
TEMP & = 523,380
TEMP 7 = %23.230
TEMP 23 = S22, 0S50
TEMP 9 = S24.820
TEMP 10 = $32,330
TEMP 11 = S32.400
TEMP 12 = $32.400
FFES 1 = 53,6583
'\Jpp: 1 = 0- 314
YPRS & = N, 329
VPRS ' 3 = 0.302
VPRZS " 4 = 0,399
VPR S = 0,299

SUMMsRY OF COFRECTED DATA
TIME = s45
DATE = 040S
TEMFERATURE (DEGFEET P,» =

(v)

Summary

0305




B

Table III.C.l6. (w)
Measured and Corrected Data Summary
Leakace Rate Verification

JJMMARY OF MEASURED DATA AT 00 0405

TEMP 1 = S35,100 < 75.50)
TEMP 2 = S37.180 ¢ 77.58
TENP 3 = S32.160 <« 72.58)
TEMP 4 = S31,220 < 71.82)
TEMP S = S29.550 (¢ £9,9%
TEMP & = 529,840 < 70.24)
TEMP 7 = S28.300 ¢ &8.70
TEMP 2 = 528,060 <( ©8,46)
TEMP 9 = 524,660 < 65.06)
TEMP 10 .= S32.830 < 73.23
TEMP 11 = S32.400 < 72.80
TEMP 12 = S$32.400 < 72.80
PRES 1 =  $£3.880 (83677.)
YPRS i1 = 0.314 (¢ £5.80)

VPRS 2 = 0.329 ¢ &7.10)

YPRS 3 = 0.308 ¢ 64,70

VPPS § = 0.39% ¢ 72.20

ZUMMARY OF COPRECTED DATA

TIME = &00
DRTE = 04095

TEMPERATURE (DEGPEES P.) = S31,769

COFRECTED PPESSUFE

PSIR) =

78

63.329%
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Table III.C.16. (y)
"easured ané Corrected lData Surmary
Leakace Rate Verification

-UMMARY OF MEASURED DATR AT &30 0405

TEMP 1§ = S535.010 < 75.4D
TEMP 2 = S37.160 <« 77.58)
TEMP 3 = S32.110 <« 72.5D
TEMP 4 = S31.110 < 71.SD
TEMP S = 529.550 (¢ £9.99
TEMP 6 = 529,950 < 70.3%
TEMP 7 = S28.290 (< 68.89)
TEMP 2 = S23.060 ¢ 538.46)
TEMP 9 = Sg4.5670 (¢ 65.07
TEMP 10 = S22.820 <« 73.22)
TEMP 1f = S32.3%0 ( 72.79®
TEMP 12 = S32.400 <« 72.80
PRES 1 = £3.671 (63668,
YPRS 1 = 0.313 ¢ 65.7W
VPRS. 2 = 0.330 ¢ A7.20
YPRT 3 = 0.202 ¢ 64.20
",-'F'RS 4 = D- 399 ( ?2. ?9)
YPRS S = 0.2399 <« 72.20

SUMMARY OF CORRECTED DATA

TIME = &30
DATE = 0405

TEMFEPATURE (DEGREES R.> = 9S31.75%
COPPECTED PPESSUFE «PIIA) = £3.3205

.
W
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SUMMARY OF MERSUFED DATA AT

TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP

e oW NN & W -

Pl

PRES

-

VPRI
VPRI .
VPRS
VPR
VPRS

N & W

$3S. 080
$37.140
$32.130
$31.370
529.590
529.340
$28.33C
$28. 090
S24.700
532.860
522.430
532.440

63.658

0.312

Table III.C.16.
reasured and Corrected Data Summary
Leakace Rate Verification

e el la ke

75.46)
77.94)
72.53)
71.77D
59.99
70.34
63.73
68.49)
6S.10
73.268
72.83)
72.84)

PPN

(63663.)

6S.50
67.10
64.800
72.83)
72.34

SUMMARY OF CORRECTED DATA

TEMPEPATURE

COFPECTED PRESSURE (PSIRD =

TIME =

549

DATE = 0405

(DEGPEES R.) =

g8l

(z)

645 0405

$31.802
63.32153

UITR——— o




PEN'T SYSTEM OR PENETRATION TEST TEST PEN'T
X NAME REMARKS DATE TOTAL TOTAL
Equipe Access Watch 'O 20774 2
Ring 2-12-7h 10
1«0k=75 10
1-26-77 10 10
2 Personne! Airlock g-gg-;: ‘gge
10=08-74 281
10257 610
11-03-74 418
11=20=74 L20
121474 1%
§=24-75 ¢
12-27-75 0
2-04=76 20
3-07-76 0
3-23-76 L0
5-05-76 offScale
Replaced inner door seal 5«14=76 -0
Sulbe7b 20
5-11=76 0
L 7=16-76 o}
7-2L=76 0
9-21-76 0
L-02-77 1100
Personnel Airlock
Double '"0" Ring ?3?‘:;: g
2-26-75 550
1-26-77 10
1110
4 Head Access ?:53-77: g
12577 10 10
é CRD Hatch g.o‘g-;: g
10=01-75 0
L=01-77 10 10
Ory Well Head Seal %.lzl:-;: g
1-09=75 0
1=31-76 0
b-01-77 10 10




v

Sollhipdapeiing

ALk e

Table III.E

TYPE "B' TEST

PEN SYSTEM OR PENETRATION TEST TEST PER'T
NC. N € REMARKS DATE TOTAL TOTAL
Reactor Stadilizer
Marways A thru H 121773 0
1-30-75 0
1-18-77 45 45
7A ‘A" Main Steam Line 1=22-74 0
Bellows 7=23=75 0
9=01=76 20 2
78 8" ™ain Steam Line
3ellows 1=22-7h 0
7-23-75 1500
1-29-76 2705
Repaired Bellows 1-27-77 20 20
7€ 'C'" Main Steam Line
Be ! lows 1=22-74 0
7-23-75 0
5-01-76 . 20 20
70 D' Main Steam Line
Bellows 1=2274 0
7-23-75 99
S=01-76 105 106
- Feedwater Line
Bellows 1-22-74 0
1=23-75 39
S=01-76 105 105
98 Feeowater Line
Bellows la22-74 (o]
7=23-75 ¢
G<01=76 20 20
1" HPCI Steam Line 1=22-74 0
Bellows 9-16-75 0
101476 20 20
12 RHR Suction Line
Bellows 1=22-74 0
9-16-75 c
10=1=76 10 10




10«10-75
9-02-76

12-06-73
10=10-75

9«02«76




PEN'T SYSTEM OR PENETRATION TEST TEST PEN'T
NC. NAME REMARKS DATE TOTAL TOTAL
201E Torus vent Bellows 12-05-73 C

10-09-75 75
§=02-76 58 58
201F Torus vent Bellows 12-05-73 0
10-09=75 0
G=02-76 20 20
2016 Torus Vent Bellows 12-04=73 95
101075 108
90776 130 130
20'H Torus Vent Bellows 120L=73 0
10-10«75 0
$-07=76 20 20
2058 0-30502A Double
"' Ring 12-06-73 0
1=31=74 0
11=11=78 260
10-07-76 256
26A Double "'0" Ring 1=09-74 0
10=13=76 10
266
2054 A0-35028 Double o i 2-02-74 217
Ring Replacec "o Ring 11«11<75 0
10-07-76 20
268 Double "0 Ring 1.09=74 0
10-13-76 10
30
25 A0-3505 Double "0
Ring 1221-73 °
10-28-75 0
10-08-76 20
A0-3515 Double "0 12-26-73 0
R‘ﬂg 10'28'75 o]
10-08-76 10
AQ=-3520 Doub le''0" 12-21-73 0
Ring 1=18-74 0
10-28-75 0
10-08-76 10
&0




TYPE

'8 TEST SUMMARY

EN'T SYSTEM OR PENETRATION TEST TEST
NO, NAME REMAEKS DATE TOTAL
26 AQ=-3507 Double "0"
Rvng 12-20-73 ¢
11=10-75 0
10=07=76 10
AD-3506 Double "O"
Ring 1 2-03-74 50
11=10-75§ 0
10=07-76 20
219 AQ=3511 Double "0
Ring 11-12-75 0
10-12-76 37
AQ=3512 Double 0"
;.'"g "-12075 C
101276 10
2058 AQ-3521A Double "C"
Ring 12«06-73 0
122674 0
1=26-76 0
10=07-76 10
AQ-35128 Double "0"
Ring 12«06-73 0
1e26-74 0
1=26-76 0
10=07<76 20
354 TIP Double "0" Ring 12-15-73 0
12276 0
10-25-76 10
358 TIP Double "0" Ring 121573 0
be 20474 0
b=25.74 0
6«10-74 e
1-22.76 0
10-25-76 12
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SEN T SveTEm OR PENETRATION TEST TEST PEN'T
5. . : REMARKS DATE TOTAL TOTAL
12«15=73 0
15¢C T1P Double "0 Ring ;.-2?.-775. :
ka25-74 0
le22-76 o] }
10e25-7 10 10
; 12-15-7 c
150 T1P Double 0" Ring 1-25.33-;,’3 :
ballall o)
70174 0
122276 0
10=25-76 10 10
w84 12-15-73 0
33E T:7 Double 0" Ring “-2§_7“ -
Le25=Tk 0
1=22-76 0
10«25-76 10 10
«15= 0
isF T1P Doudble 'O Ring ‘ﬁ.‘zg-Zi 0
le25-74 0
12276 0
10-25-76 10 10
: e16e 0
356 T1P Double "C" Ring 12-‘22-;‘3. -
7-0'--7‘0 C
122-76 (v
10-25-76 10 10
i50 Test Nozzle Double ''O" qpe. .
- 8-31-76 10 10
2-14=Tk C
200A Torus Manway 9-22.75 s
12=12-75 650
1-28-76 s}
321777 10 10
, - 0
213A Const. Drain ‘72:0.3.;‘; :
9=23-76 10 10
. : 7-01=74 28
2138 Const. Orain R 5. -
i0-15-76 10 10




TYPE "8'' TEST SUMMARY
EN'T SYSTEM OR PENETRATION TEST TEST PEN'T
NC. NAME REMARKS DATE TOTAL TOTAL
1200 Electrical 1=21=74 0

3-26-75 o

10=20-76 10 19
100E Electrical 1=21=74 0

9-26-75 0

10-20=76 10 10
1010 lectrical 1=21=74 0

G-26-75 0

10=20=76 10 10
i01€ Electrical 1=21=74 0

9-26-75 0

10-20-7€ 10 10

0IE Electrical 1=21=74 ¢

§-26-75 0 :

10-20-76 10 10
1038 Electrical 1=21-74 0

G=26-75 0

10-20-76 10 10
10LE Electrical 12174 0

5-26-75 0

10-20-76 10 10
10&F Electrical 1=21=74 0

G-26-75 ¢

10=20=76 10 10
104 Electrical je2la7b 0

G=26-75 (4]

10=20-76 10 10
105C Electrical 1=21=74 0

9-26-75 0

10-20-76 10 10
105D Electrical 1=21=74 n

52675 0

10-20-76 10 10
106C Electrical 1=21=74 0

9-26-75 ¢

10-20-76 10 10
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Table III.E.1l. (2

TYPE "2 TEST SUMMARY

PEN'T SYSTEM OR PENETRATION TEST TEST PEN'T
ND. NAME REMARKS DATE TOTAL TOTAL
220 Electrical la2274& 2

9-25-75 0

10-20-76 10 10
101A Electrical 1-22-74 0
Gelhe75 0

10=13-76 10 10
018 Electrical 1=22-74 0
9=1k=75 :

10=19=76 10 10
101F Electrical 1=2274 0
Gelba75 0

10=18-76 10 10
231A Electrical 2-07-74 175
balSaTh 0

10-15-76 0 10
2318 Electrical 2-0k<74 325
bel5a74 ¢

10=19=76 10 10
104G Electrical 1-21<74 0
3-26-75 0

10-20-76 10 10
2008 Torus Manway 1=22-74 0
7-11-74 0
12-10-74 ¢
1-31-76 0
5§-28.76 0
7-13-76 0

L0177 10 10




Table III.E.2. (&)

TYPE "C'' TEST SM4ARY

PEN'T SYSTEM OR PENETRATION TEST TEST PEN'T
NC. NAME REMARKS DATE TOTAL TOTAL
7A MSIy B0A 12-01-73 326
1229-76 | Off 5cale
Lapped Valve 1214277 ._133___
b
sSIv BeA 1«02-74 2173
12-23-76 1650
1560
78 “SIv BC8 12-01-73 2
12-29-76 | 10
“SIv Bée 12-01-73 378
1220-76 L850
L850
7€ “SIv 8oC 10374 348
12-25-76 | Off Scale
Lapped Valve 201477 gs
MSIv B6C L-06-T7k 316
12-26-76 1240
. 1260
§ ’ -
¥ 70 wsIv 80D 1=19-74 913
. 12-26-76 pffscale
2 Lapped Valve 221477 100
b STV 860 1e19-74 283
1229-76 1520
¢ 22— 520
& 8 MSL Drain 2-06-74 115
3 MO 2-74 2-01-75 0
Mo 2-77 12-29-74 215 235
-~ Feeowater 1=31-74 200
1-29-75 180
1=30-76 181
1=18-77 556 556
98 Feeawater 12174 1200
1-30-76 0
1-08-77 pPffScale
12177 pFf Scale
Lapped 288 & %6B 2-03-77 L200 4200

Gl




Table III.E.2. (b)
TYPE "7 TEST SUMMAR™
PEN'T SYSTEM OR PENETRATION TEST TEST PEN'T
NO. NAME REMARKS DATE TOTAL TOTAL
0 RCIC Steam Supply 1=09=74 ¢
M0 13-15, 16 2-02-75 127
5«18-75 19C
2«1&=77 8000
Lapped M0-13-15 Jal&e77 100 100
#PCl Steam Supply 12-08-73 !
M0 23.15, 16 1=09-74 0
1-25-75 ¢
12077 Off Scale
Lapped M0-23-15 2-15-77 60 60
12 aMR Suction 12-04-73 0
M0-10-17, 18 5-03-74 ¢
12«19-75 1k
3-18-77 400 LO0
134 FHR Injection 1=07=74 6%0
M0-258, 1548 1=02-76 600
Ne5222 12176 600
1-28.77 &00 <00
138 AR Injection 121073 ¢
MO=10-154 2-01=76 ¢
SV-5221. Bal0e76 s
12-21-76 10
MO-25A 3-03-77 200
200
i% RWCU Suction 123173 0
M0=-12-15, 18 2-02-75 0
1e21=77 10 10
16A Core Spray 12-0L<73 37
M0-1ka118, SV 5224 1-30-75 106
Lapped 118 Valve 1=2175 L5
12-29-75% 35
MO= 14128 1225-77 | 10
£ -
168 Core Spray
M0e1b=11A, SV-5225 121173 0
Lapped 1A Valve 2-C 175 85
12-16=76 890
MO=1ke12A t=dS]? 10
800




PEN'T SYSTEM OR PENETRATION TEST TEST PEN'T
NG . NA ME REMARKS DATE TOTAL TOTAL
7 Head Spray 5«21-74 0
M0-10-32, 133 1=13=76 e
V5223 2-14-77 350 950
18 0w Floor Drains 240674 L2 :
A0-20-82, 83 121275 1o
Lapped valves 2-24-75 35
lalka?? i 15
'8 OW Equip. Orains 2-06-74 50
AD-20-94, 55 Lapped Valves 1-26-76 0
10=21-76 10 10
22 Inst. Nitrogen 12-15-73 78
AC-39634 1-08-76 &2
Check Valve 2-02-77 75 75
25 Containment Purge 2«07 =74 200
Purge Supply Valves Replaced Rubber Seat 101674 0
10«15-75 o
10-23-75 152
Replaced Rubber Seat 10
Slow Purge 10-27-75 250
Check Valves Lapped Torus Check Valve 10-28-76 47
Slow Purge Vaive La1Be74 (5]
AD-3523 10-28-75 335
10-28-76 130
160
26 Orywe!] Purge 12142713 &0
Exhaust 11-11.75§ 0
AC-3506, 3507 2-26-76 22
§-02-76 | 35
Drywell CAD, Exhaust 1214273 160
AC-3509, 351C, 11=07-75 202
5235 9-07=-76 235
Lapped A0-3509 126-77 2
PCAC Sampie Rebuilt Valve l=10-74 £
SV-3671G be01a7k 0
B-27-74 0
4a28-75 0
9-02-76 10
2.25-77 10
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TYPE '"'C' SUMMARY

1.,E.2»

(d)

PEN'T SYSTEM OR PENETRATION TEST TEST PEN'T
NO. N g REMARKS DATE TOTAL TOTAL
PCAC Sample La0b-74 200
SV-3975% Rebuilt Valve 8-27-74 -

5-08.75 0
9-02-76 20
9-25-77 | 10
CAD Sample 5-25-76 10
SV-59608/618/668 BL.
32¢ ILRT Test Tap 5-22-74 0
§5-21-76 e
102276 10 10
320 ILRT Tes: Tap 5-22-74 0
5«21-76 0
10-22-76 10 i0
218¢ ILRT Test Tap §-22.74 0
5-21-76 38
102276 135 135
[ CRD Return 1-22-74 &00
Check Viv, 13-110 Lapped Valve 2-08-77 10
Check Viv, 13113 6-28-74 0
1=13.77 10
10
3%4 Containment Spray 12-10-73 0
M0-10-268, 318 12«19-75 160
Lapped 268 Valve 12-16-76 &0
CAD Injection 5-15-76 15
SV-55L8a, 4sA 5
“! Recirc, Sample 1e0b=74 0
AD-2-35, &0 12775 0
1-04-77 10 10
L2 Stand-by Liquid La22-74 0
Control 2-01.75% 0
Wa=lbA, 148 3=11-77 10
Check V'v, 11416 1-02-74 0
L=23.74 0
2-01-75 0
3=11-77 | 10
10







TYPE "'C'" TEST SUMMARY

PEN SYSTEM OR PENETRATION TEST TEST PEN'T
NO NAME REMARKS DATE TOTAL TOTAL
51A PCAC Sample 1-08-74 200
V3671 ¢ Rebuilt valve 40774 0
824274 0
4-30.75 0
10-20-76 5
225477 38
SV-3978¢ 10be74 0
L=04<74 0
5-08.75 0
5-02-76 0
2.25-77 10
-1
S2IF Inst, Nitrogen 1214273 0
Al-39%38 1=20-76 ]
20477 20
Check Valve 20274 925
Lapped Valve 1-20-76 0
2-0La77 25
28
57 Main Steam Sample 10474 0
Al=316- 317 120874 0
10475 0
12-30-76 25 25
203 PCAC Sample be07-74 0
Ve36718 L-28.75 0
121075 0
5-22.76 18
2-25-77 10
Sv-39788 L0574 0
5-07-75 0
8-31.76 L8
2-25-77 55
CAD Sample 52476 10
SV-59600, 610, 660 65
054 Torus Vac Breaker 1«18«74 30
AD-35028 & VRV S-268 lella76 0
11-03-76 20 20

L
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APPENDIX A

BECHTEL ILRT COMPUTER PROGRAM

DESCRIPTION

The Containmeat Integrated Leakage Rate Test (ILRT) Program
calculates the leakage rate for a nuclear reactor containment
vessel. The program computes the leakage rate at a given time
from input values of absolute pressure, drybulb temperature
and dewpoint temperature (water vapor pressure). Leakage rate
is calculated by the Absolute Method as defined in ANSI N&5.4-
1972, "Leakage Rate Testing of Containment Structures for
Nuclear Reactors".

The Containment Integrated Leakage Rate Test Program is
designed to allow the user to evaluate containment leakage
rate test results at the jobsite during containment leakage
rate testing. Interim leakage rate test reports may be
obtained at any time during the testing period. Each interim
report can provide three oririouts. The first priatout,
called the Total-Time Method, uses the initial and latest
input data to compute leakage rate Each computed leakage
rate is statistically averaged using a linear least-squares
fic.

The second printout is the Trend Report. This report is a
trend of Total-Time Method calculations and gives a more
concise and timely description of test results. In this
printout the leakage rate is reported as a function of test
duration. '

The third printout, called the Mass Point Method, uses data at
a given time and computes the mass of air within the contair -
ment. Each individually computed mass of air is statistically
fit to a straight line using a linear least-squares fit. The
slope of the straight line is the leakage rate. The Mass
Point Method is a recommended method im the ANS N274 drafc
standard which is being prepared to supervcede ANSI N45.4.

The test results indicate that both methods are satisfactory
for computing containment integrated leakage rates. However,
the Total-Time Method is recommended by Appendix J to 10 CFR 50
and is used, therefore, to report the containment leakage

rate.

EIPLANATION OF PROGRAM

A.

The Containment Integrated Leakage Rate Program computes con-
tainment leakage rate using the Absolute Method given in

ANSI %N45.4-1972, "Leakage Rate Testing of Containment Struc-
tures for Nuclear Reactors”.
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Prior to the start of the test basic data is entered, which
consists of:

(1) Nuzber of containment drybulb temperature points, dew-
pcint temperature (vapor pressure) points and absolute
pressure points.

(2) Volume fracéions assigned to each sensor.

(3) Calibration data, conversion factors, etc.

At the start of the test the following information is inserted:

(1) Test title.

(2) Test pressure.

(3) Maximum allowable leakage rate at peak test pressure.

(4) Containment free air volume.+t

(5) Verification test imposed leakage rate.*

Ak The recordeg data, which is used to compute the leakage rate,
is then entered. Recorded data consists of:

(1) Containment atmosphere drybulb temperature.
(2) Containment atmosphere absoiutc pressure.

(3) Containment atmosphere dewpoiat temperaturc,

(4) Containment free air volume S.

D. Drybulb temperature, absolute pressure and dewpoint temperature
(water vapor pressure) values are entered as read from the
data sheets, i.2., each drybulb and dewpoint temperature is
entered in °F and pressure is entered in counts. After all
data for a given time step is entered, a printout Summary or the
) Measured Data is provided.

T e,

m

If a drybulb temperature or dewpoint temperature (vapor pressure)
sensor becomes inoperable during the course of the test, the
sensor is eliminated and volume fractions recomputed. The new
volume fractions are then entered in the computer program of

the leakage rate computaticns.

~9T verification test only.
&

;
E- -ontainment free air volume is changing (due to water level changes,

l
;~r verification test and Mass Point Method only.
or example).

;

r
|
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In the Summary of the Measured Data, each temperature entry is
printed out in °F as entered. Each dewpoint temperature entry
is corrected based on calibration data and on standard con-
version factors. Dewpoint temperature is printed out in °F as
entered, in °F corrected by calibration data, and in the
equivalent water vapor pressure in psia. Pressure is printed
out in counts as entered and in psia as corrected by calibra-
tion data.

At this point the user is given an opportunity to check the
data and correct any errors. Following any correctionms, if
required, a Corrected Data Summary is printed ocut. This
summary consists of the date, time, one weighted average
containment drybulb temperature and one average containment
air pressure (corrected for water vapor pressure and water
vapor pressure volume fractioms). These corrected values of
temperature and pressure are the values used in the contain-
ment leakage rate computations. Free air volume changes, if
applicable, are recorded on the data file for use in the
leakage rate computatioms.

3 COMPUTATIONS

Total-Time

1. The leakage rate is computed as follows:

Plvl f~W1KII (1)

szz - wzxrz (2)

% leakage . 24 w1 - w2 (100) (3)
24 hours t Hl

Solving for W, and W, and substituting equatioms (1) and
(2) into (3) yields:

T.P.V
; 2:20 o flizvl] (variable free air volume)
SR o
r
2400 I,?,
5 L1 - E;;; (constant free air volume)
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R

Weight of containment air at time t, and t,,
respectively.

Absolute temperature of containment volume at

time t1 and tz. respectively.

Absolute containment air pressure (corrected for
water vapor pressure) at time t and ths
respectively.

Containment internal free air volume at time tl
and tz, respectively.

t in hours.

i
Leakage rate (percent/day).

Gas Constant (assumed constant).

Linear least-squares fitting is used to establish the value
of leakage rate at any hour. The leakage rate as a linear
function of time is:

% .

]

a+ bt (4)

IL, It 2 _reell

i i" 11

NIt i (2:1) :

i

NIL.t, - L,I

1%y et

2

L 2
NIt® - (tti)

L A

L}
—

Calculated leakage rate from equation (4) above at
t'me t,.

i

Number of leakage rate calculations.




containment air at time tl and t,,

containment volume at

nment air pressure (corrected for

ssure) at time £y and t,,

ontainment internal free air volume at time ¢
d t,, respectively.

1
» in hours.
Leakage rate (percent/day).
Gas Constant (assumed constant).
Linear least-squares fitting is used to establish the value
u

>
-

of leakage rate at any hour. The leakage rate as a linear

function of time is:

Calculated leakage rate from equation (4) above at

time t,.
i

Number of leakage rate calculations.




3. Considering confidence limits:

g T E(Li-fi)z
S = +t () /1 + = + . Y
2 0.025 ¥ e, N-2

ol

B
Ll
A

ts 025 " Percentage point of the students-t distribution
5 at the 95X confidence level.

Formalizing the standard t-distribution table yields:

to.as * 196+ 33l 28
: N-2  (N-2)

t = test duration

B. Mass-Poiat Method
1. The leakage rate is computed as follows:

PV
W, = 144 =3

i RTi
r & Linear least squares fittiag:

W, = b+ mt

i
2
L ey - auEpee)
see ) - ep?
N(zt wW.) - (W ) $
S 1"y 1)( :1)

2

e ) - (o

|
c
|
?
?




L =

m
;‘(2&00)

Considering confidence limits:

S -
o

and

Lgs

where
91 -
Ti -
P1 -
- -
Vi -
ti =
Los =
W, =

é a 38
a.(W1 Ui)
N-2
o -
0.025 Z(ti-z)z
2400
b (m + Sn)

Mags of contained air at time ti'

Absolute temperature of containment atmosphere at
time ¢,.
i
Absolute pressure of containment atmosphere air at
time £y
Gas constant for air.
Containment internal free air volume.
Time, in hours.

Leakage rate, percent/day at the 952 confidence
level.

Regression line value of mass of contained air at

time ti'

D. Program Logic

1.

The general flow of user's decisions for the Bechtel Time
Share System ILRT program is shown in the flow chart in
FigureA=1l, Page A-8.

Initially, the basic data (see paragraph II.B of page p-2)
is supplied to the system. After entering the basic

data, values of drybulb temperature, absolute pressure,
dewpoint temperature, and containment free air volume (if
changing) for each data set are entered. The Temperature
and Pressure Corrected Data Summary is then computed

for each data set and this information is stored on a

file.

Therefore, when restarting the program it is




Option

Commend

DATA

TOTAL

MASS

TERM

SAVE

LIST

possible to enter averaged values of temperature and
pPressure from previous runs from a stored file. After

entry of data the user may select one of the following
opticns:

Funccion

Enables operator to enter additional raw data. When
the system requests values of time, drybulb tempera-
ture, pressure, dewpoint temperature (vapor pressure),
and free air volume (if applicable) the user enters
data as directed by the program. After completing
the data entry, a summary is printed out for the
user's verification of data correctness. If there
are errors detected, the user will be given the
opportunity to correct the errors. After the user
certifies that the data as entered is correct, a
Corrected Data Summary Report is printed.

Terminal will print out a Trend Report.
Terminal will print out a Total-Time Report.
ierainal will print out a Mass Point Report,

Enables operator to sign-off temporarily or
permanently.

;: Enables operator to store the Temperature and
Pressure Corrected Dara Summary on a file thereby
updating the previous file automatically.

When used with a given file name, the printer will
print out a listing of the Corrected Summary Data
stored on the file.

|

———re———




ENTER BASIC - /  ENTER pnzvxou?>
INFORMATION VALUES FROM FILE?
YES

OPTIONS

o
ENTER DATA DATA STORES CORRECTED A

SAVE —w{ SUMMARY DATA IN
PREVIOUS FILE
———Gon)
; +— IREND TREND REPORT —-'/
ENTER -
.CORRECTIONS
TOTAL-TIME |
+—ro'm. REPORT
| SUMMARY OF
MEASURED DATA
MASS POINT
+—mss REPORT

CONTAINMENT INTEGRATED LEAKAGE RATE TEST PROCEDURE
COMPUTER PROGRAM LOGIC DIAGRAM

Figure 5.1

A=8
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PHILADELPH'!A ELECTRIC COMPANY
2301 MARKET STREET
P.O. BOX 8699
PHILADELPHIA. PA, 19101

(215) 841-4000
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each Bottom Unit 3
«eactor Containment Building Intcgrate*’
eak Rate Test Report

This lett er sceompanies 15 coples of the Reactor Contaimment
ullding Integrated Lezk Rate Tes® “eport for Peach Bottom imit 3, pure
fuant to Operating License NI'R - 56,
Thle report is beins submitted {n coz;liance with Section
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Arpendi= J to 10 CFR 30.
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Engineer-In-Charge
Nuclear Section
Generation Division
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ser Mr, William G. McDonald

Office of Management Information end
?.ca-am Control

U.E. luclear Resulatory Cormizsion
Washington, DC 205°5
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