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INTRORUCTION

The Reactor Building Integrated Leakage Rate "Type A" Test is performed to
demonstrate that leakage through the primary reactor containment systems and
components penetrating primary reactor containment do not exceed the allowable
leakage rates specified in the Plant Technical Specifications.

The purpose of this report is to provide information pertinent to the activities 1elated
to the preparation, test performance, and reporting of the Crystal River Unit 3
Nuclear Power Plant Integrated Leakage Rate Test (ILRT).

Highlights of activities and events which occurred prior to and during the ILRT are
presented in Section Ii, Test Synopsis,

Section 111, Test Data Summary, contains data and results necessary to demonstrate
containment atmosphere stabilization, acceptable leakage rate, and successful
verification test. In addition, plots provided in Appendices B and C supply a visual
history of containment atmospheric conditions beginning with the 24 hour ILRT test
period and ending with the verification test.

Information in Section IV, Analysis and Interpretation, supplies the technical details
associated with the ILRT computer program and its associated hardware as well as
the instrumentation used during the ILRT,

Section V, References, lists the documents used for the conduct of the ILRT,

The successful periodic Type A and verification test were performed according to the
requirements of the Crystal River Unit 3 Technical Specifications and 10CFRS0,
Appendix J. The test method used was the Absolute Method, as described in
ANSI/ANS 56.8-1987, "Containment System Leakage Testing Requirements”,
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TEST _SYNOPSIS

Prior 10 containment pressurization on November 4, 1991, site personnel were

engaged in prerequisite activities for the conduct of the ILRT, The ILRT was

conducted at the end of the 8M midcycle outage  The following discussion highi:ghis

some of the activities that were essential to the successful and timely completion of

the ILRT. These items are presented in chronological order.

A.

Pre-pressurization  Activities

These activities included: local leakage rate testing of penetrations which
were (0 be isolated during the ILRT, "as found” and "asleft” iocal leakage rate
testing of penetrations which were scheduled for maintinance prior to the
ILRT, ILRT procedure review and finalization, ILRT computer program
check out and linkup to the Fluke 2285B Data Acquisition System, ILRT
instrumentation installation and operability checks, and containment

subvolune weighting factor and sensor failure analysis calculation,

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

The ILRT instrumentation was calibrated prior to the ILRT as recommended
by ANSI N45.4-1972, Sections 6.2 and 6.3, Final ILRT instrumentation
operability checks and in-situ checks, as specified in ANSI/ANS 56.8-1987,
Section 4.2.3.1, were performed to ensure that all instrumentation was
operating correctly, Calibration records for the ILRT instrumentation system

components are retained at the plant,



Test Summary Time-Line

Phase Time Frame DRuration

Pressurization From: 22:50 ¢a 11/04/91 24 .83 hours
To: 23:400n 11/05/91

Stabilization From: 23:45 on 11/05/91 5.75 hours
To:  05:300n 11/06/91

ILRT Test From: 05:30 on 11/06/91 24.00 hours
To: 05:300on 11/07/91

Verification Test From: 05:30 on 11/07/91 4.25 hours

To:  09:450on 11/07/91
Containment Pressurization

Containment pressurization started at 22:50 on November 4, 1991 using six
1500 cfm diesel-driven 100% oil-free air compressors. The pressurization rate
was maintained at approximately 3.6 psi per hour until containment pressure
reached 48 psig. At this time, the pressurization rate was gradually rednced
by reducing the number of operating compressors and increasing backpressure
with LRV-24. All compressors were stopped when the containment pressure
reached 54.5 psig. at 23:40 on November §, 1991. This was within the
procedural limits of 53.9 +1,-Opsig.

During pressurization an external containment walkdown was performed to
identify potential leakage. During the walkdown a pressure buildup
approximating building pressure was noted on the personnel airlock seals.
Pressurization was stopped at 7 psig and the seals were inspected. The door
seals were found to be in good condition and pressurization was resumed. No
measurable leakage was observed from any other penetration in the test
lineup. Pressurization was conducted with the use of the reactor building
recirculation fans in slow speed. The fans were stopped at a pressure of 48.7
psig and were not used during the ILRT or verification test. Very little
temperature stratification was observed.
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Containment  Atmospheric  Stabilization

Tic stabilization phase was started at 23:45 on November §, 199! Wy (3:45
on November 6, 1991, the temperature stabilization criteria of ANSI/ANS
56.8- 1987 had been met. The containment was declared stable at 05:30 of
November 6, 1991 and the ILRT test period was begun,

ILRT Test Period

The ILRT was officially started after the 05:15 data point with the next data
point at 05:30 on November 6, 1991 and was successfully completed at 05:30
on November 7, 1991, The maximum allowable leakage rate (L,) for the
containment is 0.25 % wt. per day with a test acceptance limit of 0,1875 % wt.
per day (0.75 L). The Total Time and Mass Point Analyses were run
concurrently on the General Physics ILRT Computer Frogram. The leakage

rate results are as follows:

Total Time Mass Point
Analysis Analysis
% _wi/day % wi/day
Calculated Leakage Rate 0.0871 * 0.0962 *
95 % Uppe: Confidence 0.0958 * 0.0968 *
Leakage rate
' Does not include penalties for nonstandard alignments and water level
changes

Verification Test

A successtul verification test was conducted following the ILRT. At 05:30 on
November 7, 1991, a leakage rate of 15.15 scfm leakage imposed on the
primary containment. The 15.15 scfm leakage imposed (L) on the existing
containment leakage was slightly less than 1., (.25 % wt./day)at 0.2383 % wt.
per day. The verification phase was completed at 09:45 of the same day.

b



As a twenty four hour test was performed, the mass point verification test

results are presented below:

Mass Point
Analysis
%wi/day
Leakage Rate (L) 0.0962
Imij osed Leak (L) 0.2383
Lower Limit:
L, + L0251, 0.2720
Composite Leakage (L) 0.2810
Upper Limit:
L, + L, + 0251, 0.3970

Local Leakage Rate Testing

Prior to the start of the ILRT, "as found” local leakage rate testing (LLRT) was
performed as required by 1WCFRS0, Appendix J. Results from this testing were
required for those pene'rations not exposed to the ILRT pressure to complete the
analysis of the "as fo.ad" ILRT results. The “as found” local leakage rate testing was
completed on October 26, 1991,



L TEST DATA SUMMARY

Plant Information

Owner
Plant
Location
Dacket No.

Containment Type

NSSS Supplier, Type

Date Test Completed
Technical Data

Containment Net Free Volume
Design Pressure

Design Temperature

Calcular~d Peak Accident
Pressure

Calculated Peak Accident
Temperature

Test Results - Type A
Test Method

Test Pressure

Florida Power Corporation

Crystal River Unit 3 Nuclear Power Plant
Approx. § miles nort®, ol Crystal River, FL
S0-302

Reinforced concrete strugture composed
of cylindrical walls (prestressed with a
post-testing tendon system in the vertical
a1 horizontal directions), with a flat
foundaiion mat (conventional reip_(orcing)
and a shallow dome roof (prestressed
utilizing a three-way post tensioning
tendon system). The inside surface is
lined wita a carbon steel liner.

Babcock & Wilcox PWR

November 7, 1991,

2,000,000 cubic feet
55 psig

281° F

53.9 psig

278° F

Absolute

54.5 psig



Integrated Leakage Rate Total Time Analysis Test Results (Presented for
information only):

Calculated Leakage Rate, L, 0.0871 % wt./day

95 % Upper Confidence Limit
Leakage Rate 0.0958 % wt./day

Integrated Leakage Rate Mass Point Analysis Test Results:

Calculated Leakage Rate, L, 0.0962 % wt./day

95 % Upper Confidence Limit

Leakage Rate 0.0986 % wt,/day

Maximum Allowable Leakage Rate, L, 0.25 % wt./day

ILRT Acceptance Criteria, 0.75 L, 0.1875 % wt./day

Verification Test Imposed Leakage

Rate, L, 1515 sefm or 02383 %
wt./day

Verification Test Mass Point Analysis Results and Limits:

Ipper Limit 03970 % wt./day
(ly ¢ 1, +028 L)

Calculated Composite 0.2810 % wt./day
Leakage Rate, L,

Lower Limit 0.2720 % wt,/day
(o + Lin - 025 1,)

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

Test Results - Type B and C Tests

A summary of local leakage rate test results since the ILRT in November
1987 are included in Appendix F.
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E.  Integrated Leakage Rate Measurement System

1

Absolute Pressure
Quantity
Manufacturer
Type

Range

Accuracy
Sensitivity
Repeatability

Resolution

Drybo:'l, Temperature
Quantity
Manufacturer

Type

Range, calibrated
Accuracy
Se nsitivity

Water Vapor Pressure
Quantity
Manufacturer

Type

2

Paroscientific
DigiQuartz Model 740
0 « 100 psia

t 0.01 % F.S.

+ 0.008 psia

t 0.008 psia

+ 0,001 psia

24

Rosemount

TENOINOON120 100 ohm platinum
resistance temperature detectors
(RTD)

75-125°F
t05°F
+001°F

10
Phys-Chem Scientific

Humitemp-5 Precision Relative
Humidity-Temperature Monitor,

Model 2150 with PCRC-11 HPB probes



Range
Accuracy
Sensitivity
Verification Flow
Quantity
Manufacturer
Type

Range
Accuracy
Readout Device
Quantity
Manufacturer
Type
Repeatability
Drybulb Temp
Dewpoint Temp

Resolution

10

0-100% RH

t 1.8° F (Dewpoint Temperature)

t 0.1° F (Dewpoint Temperature)

2

Brooks

Model 1110-08 Rotometer
76-7.6scfm @ 14.7 psig and 70° F

2 2% F.S.

|
Fluke

Model 2285B

+ 0.054° F
t 0.04¢ F

+ 0.01*F



The instrumentation Selection Guide (1SG) value from ANSI/ANS 56.8-1987 based
on a 24 hour test and the above ILRT iustrumentation configuration is 0.0108 %
wt./day (Refer 1o Appendix D for calculations). The sensor locations and volume
fractions as installed for the ILRT are shown in Appendix G.

G. Information Retained at Plant

The folle ving information is available for review at Crystal River Unit 3

Nuclear Power Plant site:

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

2. A listing of normal operating instrumentation used for the leakage test.

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

4 A continuous, sequential log of events from the initia! survey of
containment to restoration of tested systems,

8 Documentation of instrumentation calibrations and standards, including

a sensor failure analysis.

6. Data to verify temperature stabilization criteria as established by test
procedure (Appendix A).
7. The working copy ¢f the test procedure that includes signature sign-offs

of procedural steps.

8. The procedure and data that verifies completion of penetration and
valve testing including as-found leak rates, corrective action, and final
leak rates.

9. Computer printouts of ILRT data and automated data acquisition
printouts along with a summary description of the computer program.

10. A review of confidence limits of test results with accompanying

computer printouts.



11, Description of the method of leakage rate verification.
12.  ILRT data plots obtained during the test.
13.  The P&IDs of pertinent systems,

12



IV,

ANALYSIS AND | xTERPRETATION

The upper 95% confidence limit (UCL) Total Time and Mass Point leakage rawes
calculated during the ILRT were less than the test acceptance criteria of 0.75 L,
(0.1875% wt/day). Additions to the calculated leakage rates must be made to
account for penetration paths not exposed to the ILRT pressure and for changes in
the net free containment voleme due to changes to containment water levels. These
additions are discussed below.

A, Type C Penalties

Penetration paths not exposed to the ILRT pressure and the corresponding
minimum pathway leakage rates are as follows:

Per No, System leakage Rate (scem)
116 RB Leak Rate 41

122 RB Leak Rate 15

202 RB Leak Rate 69.6

34 Main Steam 420

36 Main Steam 1030

318 Main Steam 20

320 Main Steam 20

427 Main Steam 605

428 Main Steam 1255

The total applicable local leakage rate Type C penaity addition is 3,475.6ccom whie’
is equivalent to 0.0019% wt. per day.

13



Volume Change Corrections

The following volumes were monitored for liguid level changes which would
affect the containment net free volume:

Yolume Monitored Level Change Volume Change
Pressurizer <10 7, “hes +30.8 cu. fi.
Reactor Building Sump + 3 inches 9.48 cu. ft.

Conservatively, level decreases can be disregarded since their effect is already
included in the measured leakage rate. The increase in reactor building sump
resulted in a decrease of 9.48 cubic feet in the containment net free volume.
This is equivalent to a leakage rate of 0.0005 % wt. per day.

As Left ILRT Resuits

The as left ILRT leakage rate including the required additions is as follows:

Tgtﬁlysli‘ ime kina:‘sy:’ioim
95 % UCL Leakage Rate 0.0958 0.0986
Type C Penalties 0.0019 0.0019
Volume Change 0.0005 0.0005
As Left 95 % UCL
Leakage Rate 0.0982 0.1010

The as left Total Time and Mass Point ©5 % UCL leakage rates are less than
the maximum allowable leakage rate value stated in the technical
specifications of 0.75 L, (0.1875 % wt./day’.

14



As Found ILRT Results
Repairs or adjustments were made to the following penetrations which would
require correction to the as left ILRT result.

¢
113 598
43¢ 108.7

The total leakage savings is 700.7 scem based on minimum pathway analysis,
This is equivalent to 0.0004 % wt. per day. The as found ILRT leakage is
determined as follows:

Total Time Mass Point
Amdysia A i
As Left 95 % UCL
Leakage Rate 0.0982 0.1010
Leakage Savings 0.0004 0.0004
As Found 95 % UCL
Leakage Rate 0.0986 0.1014

15



Crystal River Unit 3 Nuclear Power Plant Surveillance Procedure SP-178 Rev.
17, Reactor Containment Building Integrated Leakage Rate Test.

Crystal River Unit 3 Nuclear Power Plant Technical Specifications.

Crystal River Unit 3 Nuclear Powe: Plant Updated Final Safety Analysis
Report.

Code of Federal Regulations, Title 10, Part 50, Appendix J, Primary Reactor
Containment Leakage Testing for Water Cooled Power Reacors

ANSI N45.4-1972, Leakage-Rate Testing of Containment Structures for
Nuclear Reactors.

ANSI/ANS 56.8-1987, Containment  System Leakage Testing Requircments,
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L=
b

ngﬁflﬁﬂ MODE TIME : 0615

OPTIONS MODE SUMMARY
1 - MANUAL DATA ENTRY # OF DATA POINTS = 23
2 - PARAMATER GRAFHE MODE DURATION (IN HRE) = 6.8
3 - SENSOR PLOTSE TOT TIME MEASURED LEAK = 0,2868
4 - SENSOR DIFFEREPTIALS TOT TIME CALCULATED LEAK = 0.1832
§ - ANS] STABILIZATION CRITERIA TOT TIME 88% UCL = 0,5072
€ - BN-TOP-1 STAB.CRITERIA MASS PT LEAK = 0,2415
7 -~ ANSI CRITERIA PRINTOUT MASS PT 98X UCL = 0,28851
8 - BN-TOP-1 CRITERIA PRINTOUT
9 - REPRINT CURRENT DATA POINT
P - PASS WORD MENU
0O - FLASH OFF

ANS] TEMPERATURE STABLIZATION CRITERIA MET
BN-TOP TEMPERATURE STABLIZATION CRITERIA MET

POINT 3/'MMARY: CURRENT VALUE/DIFFERENCE FROM PREVIOUS POINT
axgsTEHP: 78.810/ «0.029 AVG PREES: 68.618/ ~0.006

688156.850/ -10,000 AVG DEW PRESS: 0.4208/-0,0013
TOTAL PRESS: 68.038/ -0.006



LEAK RATE ANALYS1& UNIT ¢ 3

TOLAL TIME MASE POINT
MEASURED CALCULATED uCL CALC. Lg%
hi b REdk
""""" .00 0.0000  0.0C30 0.000F  0.0000 0.0000
0.28 1,208 0.0000 0.,0000 0.0000 0.0000
0,80 0.714% 00,7145 0,0000 0.7187 3.1.00
0.75 0.5437 0.4908 1.7472 C.5124 1.0188
1,00 0.4529 0.3654 1.0963 0.4060 0.6812
1 20 0.4143 0.2079 0.91%8 0.3532 0.3528"
1.60 0.44688 0.2884 0.8833 0.3625 0,479
1.7% 0.3€99 0.2832 0.7848 0.3288 0.4213
.00 0.3604 0.2319 0.7374 0.3098 0.3826
2.2¢8 0.3403 0.2140 0.6011 0.2937 0.3633
.50 0.378% 0.2177 0.6873 0.3046 0.3538
2.78 0.3194 0.2038 0.8508 0.2886 0.3325
3,00 0,3181 0.1883 0.62%86 0.2798 0.3178
3.2% 0.3188 0.1805 0.6082 0.2781 0.3077
3.50 0 2990 0,1831 0.5876 0.7664 0.2959
3.78 0.2963 0.1778 0.8715 0.2608 0.2871
4.00 0.20941 0.1741 0.5586 0.2563 0.2797
4.25 0.3017 0.1737 0.5513 0.25C4 0.2772
4.50 0.2885 0.1718 0.54186 0.2534 0.2721
4.75 0.2837 0.1683 0.6322 0.2507 0.2677
5.00 0.2788 0.1671 0.5234 0.2475 0.2631
5.25 0.2758 0.1683 0.61863 0.2448 0.2581
$ 80 0.2696 n.1632 0.5072 0.2415 0.2551

e . A e e e e e e T e e e



AVG. DATA VALUVES

4.76

5.50

UNIT # 3

OOU

OOOOOOOOOOOOOOOOOUOO
o
o
o

.000

VP(I)

MASE(1)

680582 00
688495, 690
68868479.50
6688465.00
688452.00
688433.38
688369 .69
688386, 31
688375.19
688362, 31
688310.50
688320 .88
688308.13
688284 .88
688281,60
688263.13
688244.38
6688214.00
688208.19
658195.38
688181,

688166.5(
688156. 7
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TEMP

78.6103
78.6386
78.6803
78.7162
78.7579
78.8005
78.8474
78,8893
78.8370
78.9866
79.0465
79,1023
79.1741
79.2413
79,3203
78.4013
79.5021
79.6012
79.7187
79.8682
80.0287
B80.2447
80.4983

BN-TOP-1 8T

.

ABLI!:ﬁIOﬂ CRITERIA

dT

~0,1634
-0,1785
-0.1831
-0.1931
-0,2081

BN
dT2
0.0606
0.0183
0.0389
0.0600
0.0492
0.0643
0.0781
0.1061
0.0781
0.1383
0.1672
0,1985
0,2887
0.3430
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000



TIME

R25852525858R828025858

COTHr i MrNNNNRRLUSMLLILODD

- - - - -

76.610
78.840
78,880
78,718
78.758
78.801
T78.847
78.889
70067
78.687
79.046
79.102
79.174
79.241
76.320
79.401
70.602
78.601
789.718
79,858
°°.°3°
60,245

0.148
0.161
0.187
0.173
0.179
0.1686
0.189
0.213
0.237
0.248
0.274
0.209
0.328
0.360
0.388
0.457
0.628
0.644
0.780
0,000
0.000
0.000

b6.8
4 HR
F/HR

0.223
0.240
0.260
0.28%
0.318
0.361
N.413
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
J.000
0.000
0.000
0.000
0.090
0,000
0.000

STABILIZATION ANG156.8

4-1
HR

0.0786
o. 079
0.083
0.112
0,130
0.1686
0.214
‘o‘ zt -
"002:
-00 2‘5
-0.274
~0.200
-0 323
-0.360
-0,368
"00‘57
-0.528
~0.644
'001’0
0.000
0.000
0.000



APPENDIX B
ILRT TEST DATA AND PLOTS
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P L
pe o
310
310
310
310
310
310
310
310
310
310
310
310
310
310
310
| 310
310
310
310
310
310
i a0
| 310
310

. &8
0.50
0.78
1.00
1.286
1.50
1.78
2.00
2.38
2.7%
3.00
3.0%
3,28
3.53
3.7
4.00
4.27
4.50
4.78
5.00
8.26
5.50
5.78
6.00
6.25

TOTAL TIME/MASS POINT

0.222

0.2380
0.18867
0.1725
0.1707
0.1713
0.1631
0.1498
0.1508
0.1417
0.1383
0.1404
0. 1549
0.1467
0.1399
0.1419
0.1482
0.1483
0.1408
0.1408
0.1384
0.1336
0.1328
0.1362

0.1472
0.1367
0.13827
0.1280
0.1C86
f.1161
0.1134
0.1178
0.1148
0.1132
0.1120
0.1104
0.1088
0.1100
0.1107
0.1102
0.1099
0.1064
0.1084
0.1075
0.1073

0.3623
0.3120
0.2935
0.2762
0.2681
0.2636
0.2421
0.2365
0.2279
0.2253
0.2221
0.2167
0.2130
0.21381
0.2126
0.2102
0.2082
0.2060
0,2030
0.2004
0.1688

0.2209
0.2180
0.1808
0.1610
0.1837
0.1528
0.1496
0.1408
0.1383
0.1328
0.17°85
0.1277
0.1314
0.1321
0.1307
0.1308
0.1326
0.1341
0.1336
0.1330
0.1324
0.1308
0.1203
0,1281

0.2140
0.1801
0.1780
0.1698
0.1870
0.1514
0.1447
0.1403
0.1373
0.1408
0.1403
0.1381
0.1371
0.1389
0.:399
0,1388
0.1379
0.1369
0.1363
0.1336
0.1331
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0.1336
n. 1357
0.1331
0.1288
0.1310
0.1331
0.1347
0.1287
0.1307
0.1274
0.1273
0.1250
0.1262
0.1242
0.1228
0.1240
0.1218

0.1082
0,1080
0.1080
0.1001
0.1087
0.1098
0.1100
0.1102
0.1108
0.1104
0.11086
0.1108
0.1101
0.1089
0.1100
00,1103
0.1087
0.10986
0.1003
0.1080
0.1088
0.1083
0.1078
0.1074
0.1071
0.1066

0.1973
0.1868
0.1966
0.1887
0.1849
0.19841
0.1935
0.1925
0.1918
0.1908
0.188%
0.188%
0.1878
0.1874
0.18860
0.1852
0.1841
0.1831
0.1818
0.1808
0.17988
0.1786
0.1777
0.1766

0.1308
0.1302
0.1303
0.1298
0.1280
0.1284
0.1282
0.1283
0.1272
0.1268
0.1262
0.1256
0.1249
0.1244
0.1236
0.1228
0.1224
0.1214

0.1332
0.1328
0.1324
0.1319

0.1312

0.1308
0.1302
0,1302
0.1293
0.1289
0.1283
0.1277
0.1270
0.1266
0.12567
0.1250
0.1245
0.1236



TOTAL TIME/MASE POINT UNIT # 3 *l

DATE  TIME TTIM LMCALC sL LAM L#%
"310  13.00  0.1248 0.1084 0.1767 0.1200 0.1231
8310  13.28 r1,1238 0.1062 0.1780 0.1206 0,1227
310  .°.80 0.1208 0.1087 0.1738 0.1199 0.1220
310  13.78 0.1228 0.1088 0.1732 0.1188 0.1216
310  14.00 0.1208 0.1062 0.1728 0.1181 0.1211
310  14.26 0.1211 0.1049 0.1716 0.1187 0,1207
310 14,50 0.1208 0.1045 0.1707 0.1181 0.1200
310  14.76 0.1187 0.1041 0.1697 0.1176 0.1196
310  18.00 0.1187 0.1038 0.1689 0.1170 0.1181
310  16.28 0.1166 0.1033 0.1678 0.1164 0.1184
810  15.50 0.1169 0.1028 0.1670 0.11866 0.1177
310 16,75 0.1162 0.1024 0.1661 0.11861 0.1173
310  16.00 0.1118 0.1018 0.1648 0.1142 0.1166
310  16.28 0.1188  ~ 0.1014 0.1641 0.1187 0.1159
310  16.50 0.1153 0.1010 0.1633 0.1131 0.1154
310 16,78 0.1096 0.1003 0.1622 0.1122 0.1146
310 17,00 0.1187 0.0989 0.1613 0.1117 0.1140
310  17.28 0.1107 0.0994 0.1604 0.1110 0.1134
310  17.50 0.1100 0.0988 0.1594 0.1103 0.1127
310 17.75 0.1111 0\, 0884 0.1686 0.1096 0.1120
| s 18,00 0.1118 0.0080 0.1878 0.1092 0.1116
319 18.28 0.1097 0.0075 0.1870 0.1086 0.1108
311  18.60 0.1101 0.0871 0.1562 0.1081 0.1108
311 18.75 0.1103 0.0887 0.15854 0.1077 0.1100
311 18.00 0.1084 0.0963 0.1546 0.1070 0.1094

| 311 19.25 0.10889 0.0958 0.1538 0.1084 0.1088

L AR - N N N S R S S R R R R R R R R R T R N IR R R R TR CIRR A IR ORI o=, A A P R s A S IR



DATE

TIME

TOTAL TIME/MASE POINT

UNIT # 3

L S S R R R R R R Rl R M AR R R R S SR e R e R R S R R R e

0.1087
0.1068
0.10861
0.1048%
0.1035%
0.1080
0.1040
0,1026
0.1031
0.1043
0,1026
0.1008
0.1018
0.1008
0.1004
0.1009
0.0894
0.09885
0.0988

0?0952
0,0848
0.0843
0.0838
0 0833
0.0828
0.0824
0.0819
0.0814
0.0811
0.0806
0.0801
0.0887
0.0883
0.0888
0.0885
0.0880
0.0876
0.0871

0.1821
0.1613
0. 18086
0.1496
0.1489
0.1481
0.1473
0.1466
0.1459
0.1452
0.1444
0.1437
0.1430
0.1423
0.1417
0.1410
0.1408
0.0958

0.1046
0.1040
0.1033
0.1029
0.1024
0.1018
0.1012
0.1008
0.1003
0.0988
0.0883
0.0988
0,0883
0.0878
0.0873
0.0868
0.0862

0.1064
0.1088
0.10863
0,1048
0.1042
0.1037
0,1032
0,1027
0.1022
0.1017
0.1012
0.1007
0.1002
0.0887
0.0892
0.0986
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APPENDIX C
VERIFICATION TEST DATA AND PLOTS




i (4 o THSummammpp wop Smpmpy T T e [ e ST

. VERIFICATION MODE TIME= 084%
. SPTICNS: TEST SUMMARY
i+ MARUAL DATA ENTRY # OF DATA POINTE = 19
2 = PARAMETER QRAFHD MODE DURATION (IN HOURS) = 4 2¢
g - SZUECR PLOTS TOT TIME MEASURED LEAK = . 13%°
4 - TREND ANALYEIS TOT TIME CALCULATED LEAK = 0.2€20
£ = REPRINT CURRENT DATA PT MASE PT LEAK = 0 2810
§ - SEMNECR DIFFERENTIALS INPOSED LEAR = 0.2283
TOT TIME UPPER LINIT = 0.3879
P - PAES WCRD wENU TOT TIME LOWER LIMIT = 0 2820
MASS #T UPPER LINIT = 0.2870
SELECTED QOPTICN = MASS PT LOWER LINMIT = 0.2720

TOT TINE VEFIFICATIOR CRITERIA HAS NOT BEEN MET
MAED PT VERIFICATION CRITERIA HAS BEEN MET
POINT SUIMARY: CULARENT VALUE/DIFFERENCE FROM PREVIOUS POINT

AVG TENF 7€.0:37 -0.007 AV: PRESS: e8.287 / -0.00C2
MASE . £€87:03.837 ~21.750 AVG DEW PRESS: 0.4000/ -0.0002
TOTAL PRESE: e8.887 ; -0.00%
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AV, DATA VALUEE  UNIT @ 3 —1

DatE TimE T LB R AR LLAR R MASE (1)
11 0,00 77,089 60,192 0,000 0.40} 687461 19
3 U:2% 77,066 68,249 0,000 0,40} 6B7432.38
hIN 0,32 77.087 68, 348 0,000 0,40} 6B87420,19
LR B 0,8 77.0% 6,346 0.000 0,404 687410.08
vii 0,7% 77,038 48,242 0,000 0,404 eB792. %
31 1:.2% 77,0233 68,334 0,000 0.402 6B7340,75
2l 1.0 77,014 68,331 0.000 0.401 e87321.%8
T 1.7% 77,003 68,329 0.000 0.40} 687306.63
311 2,00 76,986 68,329 0,000 0,401 687296 .94
311 2.2% 76.9082 46,323 0.000 0,400 687273.81
3 2.9 74.96% &8,.320 0,000 0,400 687260, %6
i £.78% 78,93 68,116 0,000 0,40} 687220.2%
3 2,00 76.9% 68,213 0.000 0.400 687213,06
21 3,28 76.,94% 680,310 0,000 0,400 687195, 94
311 3.90 76.9% 68,306 0.000 0.400 eB7174,.7%
11 3,78 76,929 &8, 204 0,000 0,400 eB7149,.81
311 4,00 74,920 68,500 0.000 0,400 687125.18

21 4.2% 76,913 68,297 0,000 0,400 6B710% .63




DATE

R

31
31
31
311

TImE
0,00
0,39
0.32
0.%0
0,79

190

- -

MAES POINT

LAM

. o TR

0, 0000
0.0000
0,4284
0.3672
0,3148%
0.2967
0.311%

03133

¥ ]

2GAB
0.2903
00,2844
0.2772
0.27688
0,2779
00,2764
0,2760
0.2770
0.278%9

0.2810

UNIT o 3

L9998

et e R R

0.0000
0, 0000
0.7€72
0.508%
0.39687
0.34%9
0,3460
0.3370
0.3240
0,3111
60,3018
0.2932
0.,2922
0.2892
0.2862
0.284%
0.284%
0,285%7
0.2873

e



INSTRUMENT SELECTION GUIDE CALCULATION
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INSTRUMENT SELECTION GUIDE CALCULATION

Page 1 of 2
TEST PARAMETERS
La = 0.25%/day
P = 68.6 psia
T« SR
Ty = M44"F
t = 24 houis

INSTRUMENT PARAMETERS

1. Total Absolute Pressure
No, of Sensois = 2

Fange: 0 - 100 psia
Sensor sensitivity error (E): 0.008 psia
Measurement system error (e):

Resolution: 0.0001 psia

Repeatability: 0.008 psia
e = 4 /- ((0.0001)° + (0,008)")"
e = + /- 0005001 psia
€, = +/- ((0.005)" + (0.005001)%)" /(2)"
e, = +/- 0.005001 psia

2. Water Vapor Pressure
No. of Sensors = 10

Sensor sensitivity error (E): 01°F
Measurement system error (¢):
Resolution: 0.01°F
Repeatability: 0.04" F
e = + /- ((001) + (0.04)H)'2
e= +/-041°F

At a dewpoint of 74.4° F, the equivalent water vapor pressure change (as
determined from steam tables, is 0.0142 psia/® F,



E = #/-01°F (00142 psia/* F)

E = +/- 000142 psia

e = +/-0041°F (00142 psia/® F)

e = 4/ 000058 psia

O = + /- ((0.00142)" + (0.00088)")" /(10)"
€ * 4/ 0.00048 pia

3. Temperature
No. of Sensors = 24
Sensor sensitivity error (E): 001" F
Measurement system error (e):
Resolution: 0.01° F

Repeatability: 0.084° F

¢ = 4/ ((001) + (0,054)")"

e = /-0055°F = 4/ 0055 R

ep = +/- ((0.01)" + (0.055)")'* /(24)7
e = +/-0011°R

4. Instrumentation Selection Guide Formula

ISG = +/- 2400/t (2(e,/P) +2(e,/P) +2(e,;/T))
ISG = 4 /- (2400/24) (2(0.005001/68.6)" + 2(0.00048/68.6)°

+ 200.011/538)%)
ISG = + /- 0,0108 %/day

Page 2 of 2



APPENDIX E
GENERAL PHYSIUS ILRT COMPUTER PROGRAM DESCRIPTION



DESCRIPTION OF GENERAL PHYSICS ILRT COMPUTER PROGRAM
The following paragraphs describe the various features and attributes of the Genera,
Physics ILRT Computer Program and ..e process used to certify it for each
application.

REDUNDANCY

The General Physics ILRT team was equipped with two fully operational 1BM
compatible microcomputers during the ILRT and for on site data reduction and
analysis, The computer software and hardware interfaced directly with the ILRT
Measuremeint Sysiem Data Acquisition System (Fluke 2285B).

Two computers were breught on site for 100% redundancy, as each computer and
its software is capable of independently performing the ILRT. The General Physics
ILRT Computer Software is also capable of accepting manual input of raw sensor
data and performing all required sensor data conversions if the data logger ~oould
cease to function. Each computer was equipped with back-up disks in the unlikely
event of a disk "crash.”



SECURITY

The General Physics ILRT Computer Program is written in QUICK BASIC. QUICK
BASIC is a high level programming language which combines programming ease with
user oriented command functions to create an easy 1o use and understand pregram.
In order to increase speed of operation the program was (hen compiled into an
executable command file. Compiling was accomplished using the Quick Basic
Compiler. In addition to execution speed, this had the added benefit of making the
program more secure as compiled programs cannot be edited or changed. The
program requires a password to change modes of operation, start times, or enter the
data editing routine to safeguard the integrity of the raw data files.

FEATURES

The program itselt 1s designed to be a menu driven program consisting of five
separate, menu driven operating modes. These are the:

1. Pressurization Mode 4, Verification Mode
2. Stabilization Mode 5. Depressurization Mode
| & Test Mode



These modes also correspond to the phases of the ILRT. Menu driven means that
the user is presented with a list of options that the program can perform and from
which the user can choose. It allows for interactive information exchange between
the user and the computer and prev.nts invalid information or user mistakes from
crashing the program. Program organization consists of a master nienu which
contrals access 1o the seven operating modes chained to the individual menus which
control these modes. The data processing, information dis - :y capabilities and
function of each mode is as follows:

1. Pressurization Mode:  All data reduction, graphic displays of average
temperature, dewpoint, and corrected pressure.

3 Stabilization Modge: All data reduction, automatic comparison of data against
ANSI 56.8 and BN-TOP- 1 temperature stabilization criteria, notification when
criteria is met, graphic displays of average temperature, dewpoint, and
corrected pressure.

3 Test Mode: All data reduction, calculation of leakage rates using mass point,
tor ‘| time and point-to-point analysis techniques, display of trend report
information required by BN-TOP-1, graphic display of average temperature,
dewpoint, pressure and mass, as well as graphic display of mass point
measured leakage, 95% UCL,; total time measured and calculated leakage and
the total time leakage rate at the 95% UCL (as calculated by BN-TOP-1),
inzluding a superimposed acceptance criteria line).

4. Verification Test Mode: With input of imposed leakage in SCFM
automatically calculates and displays on graph and trend report the
acceptance criteria band, plus all graphics displays available in test mode.

S. Depressurization Mode: All data and grophics capabilities of Pressurization
Mode.



Other reduction and analysis capabilities of the General Physics ILRT computer

program include:

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

2. Containment drybulb temperature weighted averaging and conversion to
absolute units.

‘o

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

4. Data storage of ILRT measurement system inputs for each data point.

S. Weight (mass) point calculations using the ideal gas law.

6. Automated Data Acquisition and/or Manual Data Entry,

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

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

number of sensors remaining and actual test duration.

9. Computer System Error Functions automatically checks for error in incoming
data, printer or disk drive faults.



The comnuter program used by General Physics has been previously certified for six
tests at the San Onofre Nuclear Generating Station and over a dozen other ILRTs.
The initial certification required verification of the program through hand
calculations and an independent review by Bechte! Power Corporation.

After modification for the Crystal River Unit 3 ILRT was completed, a calibration
set of raw data was used to verify the program calculations prior to usage.
Additionally, once the computer was linked to the data acquisition system and a
complete data stream was available, the input functior of each mode of the program
was verified by comparing the data acquisition system output to the computer
printout data point summary. A data set of known values were manually entered i
verify proper calculation of average temperatures and relative humidities using the
installed volume weighting fractions.



APPENDIX F
LOCAL LEAKAGE RATE TEST SUMMARIES



LEAK RATE TESTING SUMMARY

DATE DESCRIPTION AS FOUND TOTAL AS LEFT TOTAL
OF TYPE B & C OF TYPE B & C
(scem) (scem)
10/30/87 RF 6 "As Left" [ = «cov.. 26,930.1
5/26/89 RCP Outage 58,250.8 40,076.7 I
6/13/89 Purge Valve Testing 40,076.7 37,583.7 ]
6/30/89 As Found Purge Valve 36,962.6 | 0 ceaees
Testing
I 7/10/89 As Left Purge Valve | = <----- 37,417.7
Testing 1
8/28/89 As Found Purge Valve 37,628.7 | @ eeeaes
Testing
10/2/89 As Left Purge Valve |  «----- 37,672.7
Testing
11/16/89 Personnel Air Lock 35,112.7 35,112.7
Testing
2/21/90 As Found & As Loft 36,176.7 35,348.7
Purge Valve Testing
6/14/90 RF_ 7 Testing 50,839.94 38,998.46 ]
l 10/19/90 As Found & As Left 38,920.46 38,204 .46
Purge Valve Testing
12/17/90 As Found & As Left 27,681.46 28,071.46
Purge Valve and
Personnel Air Lock
Testing
1/728/91 Update Total for 28,464 .43 28,464 43
Addition of Electrical
Penetrations
6/10/91 Personnel Air Lock 28,822.43 28,822.43 ]
Testing
11/15/91 8M Outage Testing 45,699.57 46,958.27 I
11/19/91 Post Maintenance 46,958.27 46,348.27
Testing of Personnel
Air Lock

Note: 0.60 L, = 265,286 sccm
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LEAK RATE TESTING TRENDING PROGRAM Page 2
FOR FLORIDA POWER CORPORATION - CRYSTAL AVER UNIT 3
(2ND INTERVAL}
TYPE C LLAT {vaives. flanges) INBOARD ISOLATION VALVES (Laakage in scom} OUTBOARD ISOLATION VALVES {Leskage in scomj PENETRATION
PATH LEAKAGE
o iscom)
- v gt
PENETRATION | SYSTEM VALVE # LEAKAGE ACTION | STATUS | VALVE # LEAKAGE ACMION | STATUS AS AS ACTUAL
AS RS | VALUE AS AS | VALUE FOUND LEFT DATE
FOUND LEFT FOUND LEFT VALUE VALUE

113 AR HANDUING AHVAC 22500 2500 PASS AMV-1D 2250 S25m8
113 AlR HANDUING AHV.1C 14000 2500 PASS AMNAD 1480 Firad -
116 RB LEAK RATE LRV-45 410 410 3192 PASS LRV .46 2210 2210 1596 PASS x xn 102691
118 Ro LEAK RATE LAv-4S 20 20 ez PASS LRAV-46 65 e 654 1506 PASS 69 69 2T
116 RB LEAK RATE LRAV.45 200 200 3192 PALS LRV 48 2950 2950 1596 PASS 295 95 INnSs3
17 DEMIN WATER V182 47RR PASS DWV-160 2580 7000 4738 PASS 258 700 1nmn
117 DEMIN WATER DWV.182 20 20 47RR PASS DWV-180 1882 188 2 4785 PASS 188 188 &390
17 DEMIN WATER DWV.182 65700 2190 0 4738 AL DWYV 180 537 o 2810 4788 PASE 6570 Fak 38
b4} AR LEAK RATE LRVS0 3319 320 12788 PASS

121 RB LEAK RATE LAV-36 3230 3240 12768 PASS

21 RB LEAK RATE LAv.90 1287 1287 4788 PASS

2 RB LEAK RATE LRV-85 1241 1241 4738 PASS 450 a0 3270
21 [/8 LEAK RATE LRV.50 1160 11860 12788 FASE

21 RB LEAK RATC LAvV.36 1349 1349 1oree PASS

121 RE LEAK RATE Levao 1178 "7e 4788 PASS

21 KB LEAK RATE LRv-8g9 1188 1188 4788 PASS 254 254 31589
122 A8 LEAK RATE LRAvVas 4758 PASS

122 R LEAK RATE LRvar 150 1178 47828 PASS 15 118 bRy
2= R LEAK RATE LRv.88 200 200 4788 PASS

122 RB LEAK RATE LRAV87 20 20 4788 PASS 20 20 372690
122 RB LEAK RATE LRV-88 a s a6 4788 PASS

122 RB LEAK RATE LRvV.87 518 516 4788 PaSS 52 2 315/89
123 CORE FLOOD CFv-20 38200 3750 1596 FAR CFv.28 130 130 1506 PASS 3820 374 kiraky o
123 CORE FLOOD CFv2e 1587 0 1587 0 1596 PASS CFy 28 414 814 1596 PASS 1587 1587 31480
124 CORE FLOOD CFV-17 336 0 1880 1596 PASS CPv27 200 £0 1596 PASS 336 TRg 2190




LEAK RATE TESTING TREIDING PROGRAM Page 3
FOR FLORIDA POWER CORPORATION - CRYSTAL RIVER UNIT 3

2ND INTERVAL)
TYPE C LLAT (vaives, flanges) INBOARD ISOLATION VALVES (Leskage in scomj OUTBOARD ISOLATION VALVES (Leskage in scom) PENE RATION
PATH LEAKAGE
{sccm)
PENETRATION | SYSTEM VALVE # LEAKAGE ACTION | STATUS | VALVE ¢ LEAKAGE acmon | status | as AS ACTUAL
AS AS | vawue AS As | vALUE FOUND LEFT DATE
FOUND /  LEFT FOUNC /  LEFT VALUE VALUE
124 CORE FLOOD CFV-17 2020 2020 1596 PASS CFv-27 20 200 1596 PASS 2 202 31489
125 RB LEAK RATE LRV-94 ©65.0 6650 4788 PASS
128 AR LEAK RATE LRV.93 6550 6550 4TRE PASS
125 A8 LEAK RATE LRvV.e2 870 8’7o 4788 PASS
12% KRB LEAK RATE LAv.s1 50 850 4788 PASS 52 =2 28730
125 AB LEAK RATE LRV 9a 1536 0 1536 O 4788 PASS
128 RE LEAK RATE LAV a3 15750 15750 4788 PASS
125 RB LEAK RATE LRv-92 286 0 286 0 4788 PASS
128 RB LEAK RATE Lav.g1 2850 2850 4788 PASS 1861 1861 315m0
202 RB LEAK RATE LRV.44 696 1083 0 3182 PASS 70 1089 1o
202 RE LEAXK RATE LAy-42 202 202 3192 PASS 2 20 32430
l 202 BB LEAK RATE LAYV.ag 200 200 392 PASES P 2 31589
206 INDUST COOLING Civa 820 820 990 PASS 2 a2 32390
206 {HDUST. COCLING cra 3000 3000 2000 PASS 300 330 3/1m0
207 INDUST COOLING Cva0 150 50 3990 PASS 15 135 270
207 INDUST COOLUING Civ.ac 200 X0 3990 PASS 20 20 3nme
305 RB LEAK RATE LRV-70 208 206 G576 PASS LRY.72 277 7 9576 PASS P 28 3729m%
061 RE LEAK RATE LAV.73 as €75 9576 PASS LRV-71 525 25 957¢ PASS 52 52 a0/
30EW CONT MONITORING WwWSsv-32 210 210 738 PASS WSV.33 194 194 798 PASS |
308W CONT MONITORING WSy.28 183 183 a8 PASS WSV-29 145 4" 788 PASS
306W CONT MONITORING WSY.2¢ 148 145 798 PASS WSv-27 148 148 798 PASS 54 54 3/28/90
306w CONT MONITORING WSv-32 200 200 TR PASS WSV-33 200 200 o8 PASS
306W CONT MONITORING WSV.28 200 20 798 PASS WSY-28 200 200 798 PASS
306W CONT MONITORING WSv-2% 200 200 798 PASS WSy 27 200 200 798 PASS &0 6 aTme







LEAK RATE TESTING TRENDING PROGRAM Page 5
FOR FLORIDA POWER CORPORATION - CRYSTAL RIVER UNIT 3
(2ND INTERVAL:
TYPE C LLAT {valves, fianges) INBOARD ISOLATION VALVES (Lesakage in scom) OUTBOARD ISOLATION VALVES {Leakage in socm) PENETRATION
PENETRATION | SYSTEM VALVE # LEAKAGE ACTION | STATUS | VALVE # LFAKAGE ACTION | STATUS AS AS ACTUAL
AS AS VALUE AS AS VALUE FOUND LEFT DATE
FOUND LEFT FOUND LEFY VALUE VALUE

333 MAKE P MUV-20 2200 200 3900 PASS MUY.4s 1976 0 19760 3990 PASS

333 MAKE UP MiV-41 23400 1860 0 3990 PASS

333 MAXE UP $ANV-505 3530 238 4788 PASS 2913 1976 5/24/90

333 MAKE UP MNV.40 1800 1753 3900 PASS MUV-45 27490 902 3990 PASS

333 MAKE UP MUV-41 1000 25690 3990 PASS

333 MAKE UP MUV.505 1857 0 18570 4788 PASS 217 2288 Soms

339 WASTE DISPOSAL WwDV-3 18250 11780 6384 PASS WDV-4 1524 1524 £384 PASS 1825 1178 &/7130

338 WASTE DiSPOSAL WwWDv.3 21900 21900 6384 PASS WDv-4 6800 680 0 6384 PaSS 2790 2190 zree

347 SPENT FUEL SFv-18 15960 PASS SFy.19 138 136 15960 PASS 14 14 3728790

347 SPENT FUEL SFv-18 827 827 15960 PASS SFV.19 837 837 15960 PASS ] Lo IF1me

349 WASTE DISPOSAL wWOV-80 2Z270 10830 e PASS wove1 2340 2340 3R PASS 234 1083 5/9/90

349 WASTE DISPOSAL WDV.80 200 200 3192 PASS WDvV-81 200 200 e PASS 20 20 kel ]

350 CORE FLOOD CFv-18 2750 3250 1596 PASS CFv-26 1720 1720 1598 PASS 275 325 2180

3s¢ CORE FLOOCD Crv-18 6450 6490 1596 PASS CFV.28 1782 1762 1508 PASS Bas fas 14/me

3% CORE FLOOD Crvis 4130 5430 1586 PASS Crv.29 4310 210 2354 PASS

s CORE FLOOD CFv-18 1453 7086 1596 PASS 558 €19 321130

ast CORE FLOOD CFv.as 200 200 1596 PASS N2 2090 200 2394 PASS

351 CORE FLOOD CFv-16 20 209 1596 PASS a0 0 an1ee

3s2 CORE FLOOD CFry-1 4350 200 1506 PASS Crvaz 6400 200 1596 PASS

asz CORE *LOOD CFV-12 7800 200 1596 PASS 175 an 3°209C

3852 CORE FLOOD CFv-11 20 200 1596 PASS CFv.a2 200 200 1598 PASS

352 CORE FLOOD CFv-12 200 200 1596 PASS a0 40 31me

354 WASTE DISPOSAL WOV-406 11300 23790 2394 PASS WOV-405 7z2e 270 2354 PASS " 237 52590

354 WASTE DISPOSAL WDV-406 15740 15740 2354 PASS WDV-405 7480 7430 2394 PASS 1574 1574 320/89




LEAK R.TE TESTING TRENDING PROGRAM Page &
FOR FLORIDA POWER CORPORATION - CRYSTAL RIVER UNIT 3
(@ND INTERVAL)
TYPE C LLAT (vaives, flanges) INBOARD ISOLATION VALVES (Leakage in scom) OUTBOARD ISOLATION VALVES (Les’ age in scomi PENETRATION
E m
PENETRATION | SYSTEM VALVE # LEAKAGE ACTION | STATUS | VALVE # LEAKAGE ACTION | STATUS AS rS ACTUAL
as AS | VALUE AS As | vALUE FOUND | LEFT DATE
FOUND LEFT FOUND /  LEFT VALUE | vALUE
3ss NITROGEN NGV82 16700 16700 2352 PASS 1670 1670 372090
355 NITROGEN NGY 82 8770 8770 2394 PASS 877 877 I Tms
35 CONT MONITORING WSV 160 160 1596 PASS wWSv.2 154 i54 1508 PASS
356 CONT MONITORING W3V.34 181 181 758 PASS WSsvV.3s 157 57 TS PASS
358 CONT MONITORING WSV-30 160 160 T8 PASS WSv-31 1586 156 798 PASS
356 CONT MONITORING WSv.38 157 157 798 PASS WSv-39 158 158 b PASS 54 64 Elre b
356 CONT MONITORING WSV 260 200 1506 PASS wsv-2 200 200 1506 PASS
356 CONT MONITORING WSV 34 200 200 798 PASS wWsv.as 200 200 TaE PASS
356 CONT MONITORING WSV-30 200 200 798 PASS WSV-31 260 200 798 PASS
358 CONT MONITORING WEV-38 200 20 798 PaSS WwWSv.39 20 20 798 PASS L 2] 80 anseg
357 AR HANDLING AMYB 8780 7100 2550 PASS AHV 1A 78 710 111391
357 AIR HANDLUING AHV-18 886 0 8780 2550 PASS AHVIA B6E s 11045
sy AR HANDLUING AHVIB 13170 2550 PASS AN 1A 337 121690
57 AR HANDLING AHVIB 9140 2550 PASS ArV A Sa 121290
asr AR HANDLING AHV-IB 10630 10616 2550 PASS AHYIA 1003 1931 10129
357 AR HANDLING AHV-1B 7750 8500 2550 PASS AMV-IA s 850 &10/90
I 3s7 AR HANDLING AHV1B 8190 7970 2500 PASS BHY1A 818 =7 E e o]
as7 AR HANDUING AMY-1R 11430 2500 PASS AMV.TA 1143 2ms
357 AR HANDLING AHV1B 8190 2500 PASS AMHY-Ta 819 azrme
357 AR HANDUING AMV-18 5830 2500 PASS AMHV.1A 583 77388
357 AR HANDUING AHV-18 1739 2500 PASS AHYV1A 174 AP9RS
357 AR HANDLUING AHV-1B 20100 S380 2500 PASS AHV-1A 2010 338 81289
as7 AR HANDUING AHV-1B 20100 2500 PASS AMVIA 201C Birat
asr AIR HANDLING AMHV-1B 1017 e 2500 PASS AMVIA w7 227ms




LEAK RATE TESTING TRENDING PROGRAM
FOR FLORIDA POWER CORPCRATION - CRYSTAL RIVER UNIT 3

QO

INBOARD ISOLATION VALVES {Leakage in scem)

ACTION

VALUE
386 INDUST. COOLING Civ.3a 150 150 3990 PASS 15 15 st i
366 INDUST. COOLING Ch-34 1000 10020 3920 PASS 100 100 yeme
367 INDUST. CODUNG CN-35 8500 8500 3990 PASS 650 650 323190
367 INDUST. COOLING CNIS 260 3260 3990 PASS 32¢ e z2me
ar2 NTROGEN NGV82 370 370 1596 PASS 7 37 372090
a7z NITROGEN NGV-L2 167 4 167 4 2394 PASS 167 167 nrme
373 CORE FLOOD CFv-19 14720 2360 1596 PASS CFv-25 190 4 190 4 1596 PASS 1472 23 1m0
373 CORE FLOOD CFyv19 3120 2o 1506 PASS CFV-25 4700 4700 1596 PASS 470 470 Iams
374 WASTE DISPOSAL WDV-94 200 8850 4788 PASS wWov-a2 200 200 4788 PASS 20 885 3267930
374 WASTE DISPOSAL wWDV.94 200 200 4738 PASS wov.ez2 2550 250 478 PASS 255 255 31880
376 CONT MONITORING Wwsv-a 73 73 798 FASS WSv.a0 a 81 7ee PASS
376 CONT MONITORING wWsv-42 52 52 792 PASS WSV.43 7e 70 798 PASS 15 15 3/28/90
378 CONT MONITORING wSsv-4y 200 200 798 PASS WSv-a0 200 200 788 PASS
378 CONT MONITORING WEV.42 200 200 798 PASS WSV 12 20 200 798 PASS 40 4G anime
an MAKE UP MUV-260 1506 PASS MUV-253 200 20 1506 PASS
377 MAKE UP MUV-281 1596 PASS
377 MAKE UP MUV-255 1596 PASS
377 MAKE UP MUV.258 159€ PASS 1457 1451 1Gamt
377 MAKE UP MUV-260 1467 1088 0 1596 PASS MUV.253 564 0 564 0 1596 PASS
a7 MAKE UP MUV-261 20 1947 1596 PASS
377 MAKE UP MUV-259 20 200 1596 PASS
7 MAKE UP MUV-258 1224 1478 1598 PASS 564 1451 5/4730
77 MAKE UP MUV-260 652 200 1566 P~38 MUV-253 1260 1260 1598 PASS
arr MAKE UP MUV-261 200 200 1596 PASS
a7z MAKE UP MUV-258 24 24 1596 PASS
ar MAKE UP MUV-258 4110 4110 1596 PASS s19 473 3I30ms




LEAK RATE TESTING TRENDING FROGRAM Page 8
FOR FLORIDA POWER CORPORATION - CRYSTAL RIVER UNIT 3

@ND INTERVAL)
TYPE C LLAT (vaives, flanges) INBOART ISOLATION VALVES (Leakage in scom) OUTBOARD iSOLATION VALVES (Leakage in scom) PENETRATION
PATH LEAKAGE
PENETRATION | SYSTEM VALVE # LEAKAGE ACTION § STATUS | VALVE # LEAKAGE ACTION | STATUS AS AS ACTUAL
as as | vaue AS as | vawue FouUND | LEFT DATE
FOUND /  LEFT FOUND /  LEFT VALUE | vALUE
425 CHEM. ADDITION CAV-433 2o 320 558 PASS CAV43S 300 00 598 PASS
425 CHEM. ADDITION CAY-434 2500 2500 595 PASS CAV 43¢ 2500 2500 Sa8 PASS 282 282 322/9%0
425 CHEM. ADDYTION CAV-433 108 6 1086 598 PASS CAV-435 106 8 108 8 598 PASS
425 CHEM ADDIMION CAV-434 1098 10989 S98 PASS CAV- 436 1092 woe2 598 PASS 2% 219 3R89
427 MAIN STEAM Msy-130 | oS50 80% 0 arsa PASS 0% 605 ¢TI
427 MAN STEAM MSV.130 2000 2000 4788 PASS 200 200 gm0
427 MAIN STEAM MSV-130 1062 1062 4788 PASS 108 106 3sms
423 MAIN STEAM MEV-148 12950 12550 4788 PASS 1255 1255 wre
4:B8 MAIN STEAM MSV-188 3450 2450 47838 PASS 345 345 31990
428 MAIN STEAM MSV.-148 8820 8820 aTBR PASS 882 a82 e
430 FIRE SERVICE £oV.262 14000 14000 €384 PASS Fav.281 18500 18500 6384 PASS 1850 1850 Inemo
430 FIRE SERVICE FSV-262 254 254 = PASS FSV-281 05 s B384 PASS a0 A0 37sms
439 CHEM. ADDITION CAV-126 598 PASS CAV-2 76800 2120 1586 PASS
4338 CHEM ADDITION CAV-1 548 PASS CAV AN 20 200 598 PASS
438 CHEM. ADDITION CAV-3 558 PASS CAV-432 200 200 soR PASS
439 CHEM. ADDITION Cav-429 1290 1290 538 PASS
439 CHEM. ADDITYON CAV-430 140 140 Sea PASS BOO 356 w7
439 CHEM. ADDITION CAV-126 200 474 588 PASS CAV.2 20 20 1596 PASS
439 CHEM ADDITION CAV-1 200 964 538 PASS | Cavan 200 200 sam PASS
439 CHEM. ADDITION CAV-3 200 &89 598 PSS CAV-a32 200 200 598 PASS
439 CHEM. ADDITION CAV-42¢ 480 4a 0 598 PASS
439 CHEM. ADDITION CAV-430 2600 2600 508 PASS 68 st 4/&m0
435 CHEM. ADDITION CAV-126 1000 200 538 PASS CAV-2 4120 4120 1596 PASS
439 CHEM. ADDITHON CAV- 18780 200 582 Fal CAV-4A3 11940 580 C 598 FRil
439 CHEM. ADDITION CAV-3 26700 1200 598 FARL CAV-A32 1102000 1360 598 FAl
439 CHEM ADDITION CAV-429 1000 1000 598 PASS
436 CHEM. ADDITION CAVaz0 1000 1000 598 PASS 11808 1128 42338







LEAK RATE TESTING TRENDNG PROGRAM Page 1
FOR FLORIDA POWER CORPOPATION - CRYSTAL RIVER UNIT 3

{2ND INTERVAL)
TYPE B LLRT (Resihent seals, gaskets seslant compunds expandable m
bellows and flexible seal assembiies)

mu AS FOUND STATUS AS- STATUS TEST TYPE ACCEPTANCE CRITERIA ACTUAL

LEFT ACTION VALUE {scom) DATE

348 FUEL TRANGFER TUBE GASKET - 38 20 PASS 20 PASS INLK 100 31788
436 FUEL TRANSFER TUBE GASKET - 34 20 PASS x PASS NLK 100 3189
120 SG CHEMICAL CLEANING GASKETS 4z PASS an PASS INLX 100 3189
118 SG CHEMICAL CLEANING GASKETS 20 PASS 20 PASS NLK 120 3288%
EHRS ECUIPMENT HATCH RESILIENT SEALS 212 PASS 5 PASS INLK 300 5/23/89
RAX-2 EQUIPMENT HATCH 10240 PASS 10240 PASS NLK o721 /2489
RAX.1 PERSONNEL HATCH 1940 PASS =40 PASS INLK w2 572689
RAX-1 PERSONNFL HATCH 8500 PASS 8500 PASS NLK 20721 Tisme
RAX.-2 EQUIPMENT HATCH 1120 PASS 1120 PASS NLK 2072 11/16/89
134 LOW VOLTAGE DC INSTRUMENT CONTROL RODS 2 PASS 2 PASS NLK 100 4/18/90
135 RE LIGHTS SMALL AC-DC MOTORS 2 PASS 2 PASS INLKC 190 4180
301 CRD POWER SUPPLY 20 PASS 20 PASS ™ 100 4/18/90
302 CPD POWER SUPPLY 20 PASS 20 PASS LK 100 4830
303 CRD POWER SUPPLY 20 PASS 20 PASS NLK 106 4/18/90
308 VENT FAN 3C 20 PRSS 20 PASS NLX 100 /1830
127 CRANE/ELEVATOR POWE! SUPPLY 6 PASS £ PASS K 100 41930
130 MISC. INSTRUMENTATION 8 PASS 3 PASS NG K 100 419730
133 MISC INSTRUMENTATION s eSS -1 LASS NLK 100 41990
208 RCP-381 POWER SUPPLY 2 PASS 2 PASS INLK 100 4190
209 ACP-381 POWER SUPPLY 4 PASS 4 PASS WNLK 100 41930
210 RCP 382 POWER SUPPLY s PASS a PASS NLK 130 419/90
n RCP-382 POWER SUPPLY < PASS : PASS X 100 Lk




LEAK RATE TESTING TRENDING PROGRAM Poge 2
FOR FLORIDA POWER CORPORATION - CRYSTAL RIVER UNIT 3
b
TYPE B LLAT (Resilient seals, gaskets, ssalant compunds, expandabile MEASURED VALLES
beliows and fexible seal assemblies)
DESCAIPTION AS FOUND STATUS AS- STATUS TEST T¥PE ACCEPTANCE CRITERIA ACTUAL
LEFT ACTION VALUE {scom) DATE
212 LOW VOLTAGE DC INSTRUMENT CONTOL RODS s PASS 4 PASS o 190 41970
213 LOW VOLTAGE DC INSTRUMENT CONTOL RODS 4 PASS s PASS LK 100 41930
214 LOW VOLTAGE DC INSTRUMENT COWTOL RODS 2 PASS 2 PASS INLK 190 41980
215 LOW VOLTAGE DC INSTRUMENT CONTOL RCDS 2 PASS 2 PASS NLK 100 41990
307 CRD POWER 3UPPLY 20 PASS 20 PASS LK 100 419/0
308 ES A-B CONTROL CIRCUIT 20 PASS 2 PASS N 100 #/19/90
101 PIR. HEATER POWER SUPPLY 6 PASS & PASH NLK 100 420730
w02 PZR HEATER POWER SUFPPLY - PASS s PASS NI 100 472090
163 PZR HEATER POWER SUPPLY 2 P&SS 2 PASS NLK 100 «20/0
104 £S5 "8 CONTROL CIRCUITS 4 PASS B PASS INLKC 100 472070
126 VENT FAN 38 3 PASS 3 PASS LK 00 42090
128 THERMOCOUPLES 2 PASS 3 PASS LK 100 e20m0
129 MISC. INSTRUMENTATION 2 PASS Z PASS INLK wo 420790
132 MISC. INSTRUMENTATION 5 PaSS = PASS X 100 42090
a0 RCP-3A2 POWER SUPPLY 2 PASS 2 PASS INLK 100 42090
‘ a2 RCP-3A2 POWER LUPPLY 4 PASS 4 PASS N 100 42090
I 403 RCP-3A7 POWER SUPPLY 6 PASS € PASS NLK 100 42030
L0 RACP-3A1 POWER SUPPL 2 PASS 2 PasSS NLK 100 472090
05 INCORE INSTRUMENTATION 20 PASS 20 PASS NLK 100 472030
307 INCORE & OUT OR CORE INSTRUMENTATION 20 PASS 20 PASS NLK 10 4720790
408 IN-CON COAX CABLES 20 Pass oo PASS INLK o0 4°20/9%
409 THERMOCOUPLES 20 PASS 20 PASS INLK 100 472090




LEAK RATE TESTING TRENDING PROGRAM Page 3
FOR FLORIDA POWER CORPORATION - CRYSTAL RIVER UNIT 3

(2ND INTERVAL}
TYPE B LLAT {Resilient seals. gaskets sealant compunds, sxpandabie
beliows and flexible seal assamblies)

ﬂ . AS- ACTUAL

LEFT DATE

ES “A" CONTROL CIRCUIMS o) PASS 20 PASS NLK 4209

411 ES “A* CONTROL CIRCUITS 20 PASS 20 PASS INLK 100 42090
412 VENT FAN 3A 20 PASS 20 PASS ~NLX o 472003
406 ELECTRICAL PENETRATION 4G PASS a0 PASS NLX 100 42590
43 THERMOCOUPLES 4 PASS 2 SASS NL¥ 100 47590
RAX-1 PERSONNEL HATCH 8500 PASS 1042 PASS NLK &12/90
RAX.-2 EQIPMENT HATCH 1120 PASS 12380 PASS NLK 2072 61390
119 SG CHEMICAL CLEANING GASKETS 62 PASS 20 PASS NLX 100 6/1/90
120 SG CHEMICAL CLEANING GASKETS 87 PASS 7 PASS INLK 100 sa90
348 FUEL TRANSFER TUBE GASKET - 38 15 PASS 20 PASS NLX 10 &8990
436 FUEL TRANSFER TUBE GASKET - 34 7 L 20 PASS N 100 5870
EHRS EQUIPMENT HATCH RESILIENT SEALS 20 PASS 20 PASS NLK 500 e/t 2me
RAX-2 EQUIPMIENT HATCH 982 PASS w2 PASS NLK 2072 12/10/9C
RAX1 PERSONNEL HATCH 122 PASS w2z PASS INL¥ zor2h 12/11/90
RAX 1 PERSONNEL HATCH 1408 PASS R PASS ~NLK 0721 8591
RAX.2 EQUIPMENT HATCH 958 PASS o58 PASS INLK 20721 &6
EHRS EQUIPMENT HATCH RESILIENT SEALS 20 PASS 170 PasS NLK 500 11/4m1
348 FUEL TRANSFER TUBE GASKET - 38 20 PASS 20 PASS INLX 100 e
436 FUEL TRANSFER TUBE GASKET - 3A 20 PASS Pt PASS NLK 100 107135
18 SG CHEMICAL CLEANING GASKETS 20 PASS 20 PASS INLK w00 10913
120 SG CHEMICAL CLEANING GASKETS 20 PASS 20 PASS N 100 10139
EHRS EQUIPMENT HATCH RESILIENT SEALS 170 PASS 382 PASS NLK 500 Ehiak )
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APPENDIX C

SENSOR LOCATIONS AND VOLUME FRACTIONS



SCHEMATIC ARRANGEMENT OF TEST INSTRUMENTATION

APPENDIX A

-

==

I

£

-

R

w

\l

QUADRANT
ORIENTATION

L

@

®
]



INGTALLED CONETANTS

K7D WEIGHT FACTORS

RID 1 WEIGHY FACTOR = 0.03s6800
RYD 2 WEIGHY FACTOR = 0,036800
RTD 3 WEIGHT FACTOR = 0.036700
RTD & WEIGHT FRCTOR = 0,.013%0

TH 8 WEIGHT FACTOR = 0,088800
RTD & WEIGHY FACTOR = 0,05%8800
RTD 7 WEIOHT FACTOR = 0,058800
RTD 6 WEIGHMY FACTOR = 0.01465%500
RTD 9 WEIGHTY F4ACTOR = 0,.054700
RTD 10 WEIGHY FACTOR e 0.054700
RYD 11 WEIGHT FACTOR = 0,063800
RTD 12 WEIGBHY FACTOR = 0,054700
RTD 13 WEIBHY FACTOR £ 0,083700
RTD 14 WEIGHY FACTOR « 0,036100
RTD 1% WEIGHMT FACTOR = 0,034100
RTD 1& WEIGHMT FACTOR = 0,038100
RTD 17 WEIGHY FACTOR * 0,0346100
RTD 18 WEIGHT FACTOR = 0.036100
RTD 19 WEIGHY FACTOR = 0,036000
RTE 20 WEIGHMT FACTOR = 0.034000
RTD 21 WEIGHTY FACTOR = 0,.016%00
RTD 22 WEIGHY FACTOR = 0.013500
RTD 23 WEIGHTY FACTOR = 0,0%44600
RTD 24 WEIGHT FACTCR w 0,03944600
RTD WEIGHTING FACTOR SUM = 1,000000

PRESSURE CAULGE WE!GHT FACTORS

PRESS. GAUGE & 1§ WEIGHT FACTOR = 0.9%000
PREES. CAUBE # 2 WCIGHT FACTOR = 0.5000

- - -

PRESE, GAUGE WEIGHTING FACTOR 8UM = 11,0000

DEW CELL WEIGHT FALTORS

PEW CELL 1 WEIGHT FACTOR » 0,027000
DEwW CELL 2 WEIGHT FACTOR « 0.110300
DEwW CELL 3 WEIGHT FACTOR = Q.176400
DEW CELL 4 WEIGHT FACTOR = 0.033000
DEW CELL S WEIGHT FACTOR = 0.126700
DEwW CELL & WEIGHT FACTOR = 0.126700
DEw CELL 7 WEIBHT FACTOR = 0,126600
DEW CELL 8 WEIGHT FACTDR = 0.091100
DEW CELL ® WEIGHT FACTOR = 0,091100
DEW CELL 10 WEIGHT FACTOR = 0.091100

- -

DEW CELL WEIGHTING FACTOR SUM = 1,000000

COGMTARINMENT VOLUME « 2000000
LA = 0.25



