EXECUTIVE SUMMARY

A Primary Containment Integrated Leakage Rate Test (ILRT) was successfully completed

at the Calvert Cliffs Nuclear Power Plant, Unit 1, on June 22, 1982. The test met the

requirements set forth in 10CFR 50, Appendix J.

Listed below is the summary of the test results for both the mass point and total time
lata analysis techniques. The actual measured leakage (Lam) and the 95 percent upper

confidence limit (UCL), in units of weight percent per day, are compared to the

|

icCeptance criteria.
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INTRODUCTION

This report presents data, analysis, and conclusions pertaining to the Calvert Cliffs
Nuclear Power Plant Unit | Integrated Leakage Rate Test (ILRT) performed in June
1982. The Integrated Leakage Rate Test (Type A) is performed periodically to
demonstrate thal the combined leakage through the reactor containment and those
systems penetrating the containment does not exceed the allowable leakage rate

specified in the Plant Technical Specifications.

The successful periodic Type A and suppiemental verification tests were performed
according to the requirements of the Calvert Cliffs Nuclear Power Plant, Unit 1,
Technical Specifications and 10CFR 50, Appendix J. The Calvert Cliffs Type A test
method is the Absolute Method described in ANSI N45.4-1972, "Leakagze Rate
Testing of Containment Structures for Nuclear Reactors" and ANSI/ ANS 56.8-
1981, "Containment System Leakage Testing Requirements." The leakage rate was
calculated using formulas from the above ANSI Standards and BN-TOP-1, Rev. |,
"Testing Criteria for Integrated Leakage Rate Testing of Primary Containment
Structures for Nuclear Power Plants. Type A and verification test durations were

according to the criteria of BN-TOP-1.

A 95% upper confidence level was calculated for leakage rate data as required by
Reference 6. This is to ensure a 95% probability that the calculated leakage rate
value is within the acceptance limits. All calculations were done with Bechtel's

ILRT computer program described in Appendix A.

The temperature and pressure history and the containment air mass variations were

plotted by the computer program and are contained in Appendix E.



TEST SYNOPSIS

Valve line-ups were conducted on all systems to establish post-accident conditions
except for shutdown cooling and three penetrations necessary to conduct the

ILRT. The inspection of the containment's accessible interior and exterior surfaces
was conducted prior to pressurization. No evidence of structural deterioration was
noted which would have affected containment integrity or leak tightness. During
the inspection of the exterior of the dome, some su.face cracks were observed.

The cracks did not extend deeper than one inch nor 1/32 inch wide. The cracks

were monitored during the test and no change was noted.

Containment pressurization commenced at 2:09 p.m., June 19, 1982, At 9:00 p.m.
air bubbles were noted in the spent fuel pool, and containment pressure was
approximately 17 psig. Pressurization was secured and depressurization to below 12
psig was commenced to make a containment entry to inspect the fuel transfer tube
drain valve . The drain valve handwheel was missing, so the valve could not be
checked shut. A cap was placed on the drain line. The cap was not shown in FSAR
or on the P&ID. Evaluation after the ILRT determined that the leakage rate
through the drain valve would have been 0.025 weight percent per day if the line

hac not been capped. Prior *~ restart of pressurization the plant heating return line

was aligned inaccordance witn the FSAR. The check valve on the plant heating

supply line was suspected to leak, therefore, the test boundary was extended to the
upstream gate valve. Tne Local leak rate test of the check valve measured 0.0004
weight percent per day. Pressurization of containment was restarted at 5:55 a.m.
and test pressure was reached at 9:00 p.m. June 20. Containment fans and coo!ers
were secured 30 minutes after securing compressors. The stabilization period was
8.7 5 hours because of considerable data scatter during the first three hours.

Collection of data to determine the integrated leakage rate commenced at




5:45 a.m. June 21 and was completed at 1:45 p.m. The verification flow was
initiated, but because of an improper line-up of the rotometer, flow stabilization
was not achieved until 1:15 a.m. June 22. The verfication flow test was completed
satisfactorily and depressurization of the containment commenced at 7:02 a.m.

June 22, 1982. Summary of test phases were as follow:

Test Phase Time Duration Date

Pressurization 14:09 - 22:30 8.5 hr. June 19
Depressurization to 12 psi 23:00 - 2:00 3 June 19-20
Restart Pressurization 5:55 - 21:00 15 June 20
Stabilization 21:00 - 5:30 8.5 June 20-21
ILRT 5:45 - 13:45 8.0 June 21
Verification Stabilization 14:00 - 1:15 June 21-22

Verification Test 1:15 - 5:15 June 22

ll. TEST DATA SUMMARY

Plant Information

Owner: Baltimore Gas and Electric Company
Plant: Calvert Cliffs Nuclear Power Plant Unit |
Location: Lusby, Maryland

Containment Type: Post-tensioned concrete
Date Test Completed: June 22, 1982

Technical Data
l. Containment Net Free Air Volume 2,000,000 cu ft
2. Design Pressure 50 psig
Design Temperature

Calculated Peak Accident 50 psig
Pressure, Pa




-

5. Containment ILRT Average
Temperature Limits

C. Type A Test Criteria

1. Test Method
2. Leakage Rate Data Analysis
Techniques

3. Test Pressure

4. Maximum Allowable Leakage
Rate, La per Technical
Specification

5. 75% of La

D. Type A Test Result

1. Integrated Leakage Rate

a. Mass Point Analysis

b. Total Time Analysis

60-120°F

Absolute

Total Time per BN-TOP-1
and Mass Point per
ANSI/ANS 56.8-1981

50.0 psig + 0.60

0.2%/day
0.15%/day
From Regression %/day At Upper 95%
Line (Lam) Confidence Limit
0.021 0.026 S
0.023 ;.086

2. Adding the leakage rate from the spent fuel transfer tube drain line and

the heating supply line check valve resuits in 0.0254 weight present per

day. Adding ti'is amount to the 95% -onfidence limit for both the mass

point and total time results in 0.0514 and 0.1114 weight per day

respectively.

E. Verification Test

1. Imposed flow rate (Li)
2. Verification Test Results
a. Mass Point Anelysis

b. Total Time Analysis

12.3 scfm/0.198%/day

L=akage Rate, %/day

0.185
0.190
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3. Verification Test Limits Test Limit, %/day

a. Mass Point Analysis

(1) Upper Limit 0.269
(Li + Lam + 0.25 La)

(2) Lower Limit 0.169
(Li + Lam - 0.25 La)

b. Total Time Analysis

(1) Upper Limit 0.271
(Li + Lam + 0.25 La)

(2) Lower Limit 0.169
(Li + Lam - 0.25 La)

Report Printouts

The Report Printouts of the Type A and verification test calculations are
provided for the Mass Point and Total Time Analysis (Appendixes B through
F). Stabilization data is also provided (Appendix B).

Local Leakage Rate Test Results - Type B and C Tests

l. LLRT Results - The Type B and C leakage tests were conducted prior to
the Type A test. The total as left LLRT measurement for Unit [ was 16,
225 s~cm. This value converts to 0.0094%/day, which is iess than the
technical specification limit of 0.12%/day. An evaluation of as left
compared to as found data is contained in Appendix H.

2. During the ILRT the following penetrations were not in the post acciaent

position. The following is the local leak rate measurement for these

penetration.
Penetration System As Left
7A ILRT 'nstrumentation 3.4
7B ILRT strumentation 9.8
41 Shutdown Ceoling Return 751.2
50 ILRT Pressurization 0.6
Total: 764.8 sccm

%/day: .0004



Periodic Type B and Type C Test Resu'ts Since Last ILRT

Outage Date LLRT
7/17/79
12/18/80
6/28/82

53,741 sccm
151,668 sccm
16,226 sccm

Acceptance Criteria

La =
7,744 sccm

.6
20

Integrated Leakage Rate Measurement System

The following instrument system was used:

No Required Description

Absolute
Pressure

Precision Pressure Gage
Mensor Model 10100-001

Drybulb
Temperature

18 Temperature Sensors

Rosemount 100 ohm
Platinum Model 78-65-17

Dewpoint
Temperature

6 Dewpoint Detectors

Weather Measure
Model H-361 DPA

Flow Meters

2 Brooks Model 1110-24

Range:
Accuracy:
Sensitivity:
Repeatability:
Calibration Data:

0-100 psia

+ 0.02% F.S.

.001 psia

.0005% F.S.
4/15/82

Accuracy:
Sensitivity:
Repeatability:

Calibration Data: 4/14/82

0-100°F
Accuracy:  +0,32°F
Sensitivity: :_O.OQOF
Repeatability: 0.01°F
Calibration Data: 6/2/82

Range:

Range: 2-20 scfm
Accuracy: +2% F.S.
Repeatability: 0.01 scfm
Calibration Data: 5/20/82

Overall Instrumentation Selection Guide
(ISG) Value (from ANSI/ANS 56.8-1981,
Appendix G) based on ILRT instrumentation
and an eight hour minimum test duration

= 0.00765%/day. (Calculations Appendix G)




6.

7.

P e

Drybulb and Dewpoint Temperature Sensor
Volume Fractions - Table |

RTD junctioi: box locations - Table 2,

I. Information Retained at Plant

The following information is available for review at the Facility:

l.

i0.
11,

12,

13.

Listing of all containment penetrations, including the total number of like
penetrations, penetration size and function.

Listing of normal operating instrumentation used for the leakage rate test.
Systems lineup (at time of test).

A continuous, sequential log of events during the test.

Documentation of instrumentation calibration and standards.

Data to verify temperature stabilization criteria as established by test
procedure (Appendix B).

The working copy cf test procedure that would include signature sign-off of
procedural steps.

The procedure and a.! data from local leakage rate testing of penetrations
and valves,

Computer printouts of Integrated Leakage Rate Test Data and manual data
accumulation along with summary description of computer program.

The Quality Assurance audit plan that was used to inonitor ILRT.

A listing of all test exceptions including changes in containment system
boundaries instituted by licensee to conclude successful testing.

A review of confidence limits of test results with accompanying computer
printouts where applicable.

Description of method of leak rate verification of instrument measuring
system (super imposed leakage), with calibration informat'on on flowmeters
along with calculations that were used to measure the verification leakage

rate.
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14. Plots presenting ILRT data obtained during the test (Appendix E).

IV. ANALYSIS AND INTERPRETATION

The Integrated Leakage Rate Test results at the upper 95% confidence level, Lam =
0.026%/day (Mass Point analysis) and 0.086%/ jay (Total Time analysis), satisfy the
acceptance criterion. The acceptance criterion is Lam 0.75 La = 0.150%/day, at
Pa = 50 psig (-0 psi, + 0.6 psi).

Local Leakage Rate of .0004%/day for penetrations not in post-LOCA lineup is

negligible.
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TABLE |

DRYBULB AND DEWPOINT TEMPERATURE SENSOR LOCATIONS

Volume

TE Elevation Azimuths Distance Fraciions Reference
No. Tag No. (ft) (degrees) From Center ILFT Drawing
1 O-TE-5500T 175 0 0 081 E-292

2 O-TE-5501 154 180 33 .081 E-292

3 O-TE-5502 154 0 33 081 E-292

“ O-TE-5503 126 90 48 075 E-292

5 O-TE-5508 115 0 0 075 E-292

6 O-TE-5511 50 210 (#12 SG) 55 .021 E-290

7 O-TE-5513 104 180 32 071 E-275-2
8 O-TE-5504 104 0 30 071 E-292

9 O-TE-5505 75 20 48 047 E-292
10 O-TE-5506 65 0 (Pool) 0 042 E-292
11 O-TE-5517 16 180 45 .042 E-298
12 O-TE-5507 50 140 44 041 E-295-1
13 O-TE-5509 50 85 (#11 SG) 40 021 E-295-1
14 O-TE-5510 50 330 50 041 E-295-2
15 O-TE-5512 75 220 44 047 E-295-2
16 O-TE-5514 16 80 50 059 E-289
17 O-TE-5515 16 0 48 045 E-289
18 O-TE-5516 16 270 25 .059 E-289

DEWCELLS
AE No.

1 O-AE-5518-VP 154 0 33 224 E-292
2 O-AE-5519 119 180 33 224 E-292
3 O-AE-5520 75 350 48 224 E-292
4 O-AE-5521 50 320 40 124 E-292-2
5 0-AE-5522 16 0 30 .102 E-289
6 O-AE-5523 16 180 45 .102 E-289

DH-165
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TABLE 2
RTD JUNCTION BOX LOCATIONS

Floor Elevation Azimuth Box Elevation

Cable Number RTD No. (ft) (degrees) (ft)

O-TE-5500 1 119 325 120
O-TE-5001 2 119 145 120
O-TE-5502 3 119 325 120
O-TE-5503 4 119 145 120
O-TE-5508 5 69 120 71
O-TE-5504 8 69 10 71
O-TE-5505 9 69 350 71
O-TE-5506 10 69 220 71
O-TE-5513 7 50 180 54
O-TE-5507 12 50 150 54
O-TE-5509 13 50 40 50 (#11 SG)
O-TE-5510 14 50 320 54
O-TE-5511 6 40 240 40 (#12 SG)
O-TE-5512 15 50 210 54
O-TE-5517 11 10 180 16
O-TE-5514 16 10 80 16
O-TE-5515 17 10 0 16
O-TE-5516 18 10 270 16

DH-165
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BECHTEL ILRT COMPUTER PROGRAM

A. Program and Report Description

The Bechtel ILRT computer program is used to determine the inte-
grated leakage rate of a nuclear primary containment structure.

The program is used to compute leakage rate based on input values

of time, free air volume containment atmosphere total pressure,
drybulb temperature, and dewpoint temperature (water vapor pressure).
Leakage rate is computer using the Absolute Method as defined in
ANSI/ANS 56.8-1981, "Containment System Leakage Testing Requirements”
«nd BN-TOP-1, Rev 1, "Testing Criteria for Integrated Leakage Rate
Testing of Primary Containment Structures for Nuclear Power Plants"”.
The program is designed to allow the user to evaluate containment
leakage rate test results at the jobsite during containment leakage
testing. Current leakage rate values may be obtained at any time
during the testing period using one of two computational methods,
yielding three different report printouts.

In the first printout, the Total Time Report, leakage rate is com-
puted from initial values of free air volume, containment atmosphere
drybulb temperature and partial pressure of dry air, the latest
values of the same parameters, and elapsed time. These individually
computed leakage rates are statistically averaged using linear re-
gression by the method of least squares. The Total-Time Method is
the computational technique upon which the short duration test
criteria of BN-TOP-1, Rev 1, "Testing Criteria for Integrated
Leakage Rate Testing of Primary Containment Structures for Nuclear
Power Plant," are based.

The second printout is the Mass Point Report and is based on the
Mass-Point Analysis Technique described in ANSI/ANS 56.8-1981,
"Containment System Leakage Testing Requirements.” The mass of dry
air in the containment is computed at each data point (time) using
the Equation of State, from current values of containment atmosphere
drybulb temperature and partial pressure of dry air. Contained mass
is "plotted” versus time and a regression line is fit o the data
using the method of least squares. Leakage rate is determined from
the statistically derived slope and intercept of the regression line.

The third printout, the Trend Report, is a summary of leakage rate
values based on Total time and Mass Point comnutations presented
as a fuction of number of data points and elapsed time (test dura-
tion). The Trend Report provides all leakage rate values required
for comparision to the acceptance criteria of BN-TOP-1 for conduct
of a short duration test,

The program is written in a high level language and is designed
for usc on a mini-computer with direct data input from the data
acquisition system, or on a mainframe via a remote data terminal.
Brief descriptions of program use, formulae used for leakage rate
computations, and program logic are provided in the following
paragraphs.




B. Explanation of Program

1.

DH-103

The Bechtel ILRT computer program is written, for use by experi-

enced ILRT personnel, to determine containment integrated leakage

rates based on the Absolute Method described in ANSI/ANS 56.8-

1981 and BN-TOP-1.

Information loaded into the program prior to the start of the test:

a. Number of containment atmosphere drybulb temperature sensors
and dewpoint temperature (water vapor pressure) sensors to be
used in leakage rate computations for the specific test

b. Volume fractions assigned to each of the above sensors

¢. Calibration data for above sensor, if required

d. Calibration data for pressure sensor.

Information entered into the program at the start of the test:

a. Test title

b. Current test pressure and peak test pressure

c. Maximum allowable leakage rate at peak test pressure

d. If the test is a verification test:

(1) Imposed leakage rate

(2) Leakage rates determined using the two computational
methods described in Paragraph A above during the ILRT.

Data received from the data acquistion system during the test, and
used to compute leakage rates:

a. Time and date

b. Containment atmosphere drybulb temperatures

c. Containment atmosphere pressure

d. Containment atmosphere dewpoint temperatures

After all data at a given time are received , a Summary of Measured
Data report (refer to "Program Logic,” Paragraph D, "Data"” option
command) is printed on the data terminal. The date, containment

atmosphere weighted average drybulb temperature, partial pressure
of the dry air and water vapor pressure are stored on a data file.



6. 1If drybulb and dewpoint temperature sensors should fail during the
test, the data from the sensor(s) are not used. The volume frac-
tions for the remaining sensors are recomputed and reloaded into
the program for use in ensuing leakage rate computations.

C. Leakage Rate Formulae

1. Computation using the Total Time Method:

a. Measured leakage rate, from data:

Plvi = HIRTI (1)
Pivi - wikTi (2)
2400 (Wp - Wy)
Aty Wy

Solving for W) and W; and substituting equations (1) and
(2) into (3) yields:

Ly = ZQOO/Ati(l-TIPi/TiPl) (4)
where:

Wi, Wy = Weight of contained mass of dry air at times t; and
ty respectively, lbm.

Ty, Ty = Containment atmosphere drybulb temperature at times
t; and tj respectively, °R.

Py, Py = Partial pressure of the dry air component of the con-
tainment atmosphere at times t; and tj respectively,
psia.

Vi= Containment free air volume (constant or variable
during the test), ft3,

t1, ty = Time at 15% and 1th data points respectively, hours.
oty = Elapsed time from t; to £y, hours.
R = Specific gas constant for air = 53.35 ft.lbf/lbm.°R.

Lj = Measured leakage rate computed during time interval
t; to ty, %/day.

DH-103 A-3



Calculated leakage rate from regression analysis:
L = a + bty
where:

L. = Calculated leakage rate, %Z/day, as determined from the regression
line.

2y .
ZLi(ZAti ) EAti(ELiAti)

N(Zat %) - (zaty)?

N(ILjAty) - ILj(ZAty)
b =

N(Zae,?) - (zae)?

N = Number of data points
N
L =f
i=1
Calculated leakage rate at the 95% confidence level.
Lgs = a + bAty + S _
L

where:

Lgs = Calculated leakage rate at the 95% confidence level, %/day, at
elapsed time Aty.

For Aty < 24

S_ = t5.025;8-2 [Z(L-TOY (2112 x (1 + 1 + (ae-2e)2/z(ae-a0)2)1/2
L N

where, t;.025;N-2 = 1.95996 + 2.37226 + 2.82250 ;
N-2 (N-2)2

For &ty > 24

S_ = tg.025;N-2 [E(L; - THZ/(N-2)]1Y2 x [1 +(ary - )2/t - B0)2)1/2
L N

1.6449(N-2)2 + 3,5283(N-2) + 0.85602

where, tO.OZS;N-Z =
(N-2)2 + 1.2209(N-2) - 1.5162

ti = Calculated leakage rate compurted using equation (5) at total elapsed
time Aty, %/day.

ZAti
At =

N

DH-103 A-4
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(7)

(8)

(9a)
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Computation using the Mass Point Method

‘ a. Contained mass of dry air from data:

wi = 144 Pi_v_i
RTi

where:
All symbols as previously defined.
Calculated leakage rate from regression =nalysis:

= b
L = =2400 -
a

where:

Calculated leakage rate, %Z/day, as determined from the
regression line.

L[(Wy - ZWg/N) (Aaty - At)]

e
;-(;,tl. - At)

Total elapsed time at time of ith data point, hours

Number of data points

Contained mass of dry air at ith data point, lbm, as
computed from equation (10).

N

ulated leakage rate at the 95% confidence level.

-2400

(b + S5,)

Calculated leakage rate at the 95% confidence level, %/day




1.6449(N-2)2 + 3.5283 (N-2)2 + 0.85602
where, t, ,025;:N-2 = ___ T e T
0 ’ .

(N=2)2

+ 1.2209 (N-2) - 1.5162

Contained mass of dry air, lbm, computed at the ith

data point from the regression equation

a + bf‘ti

All other symbols are previously defined.




D. Program Logic

. 1. A flow chart of Bechtel ILRT computer program usage is presented in
Figure 1, following. The various user options and a brief descrip-
tion of their associated function are presented below:

OPTION

COMMAND FUNCTION

DATA Enables operator to enter raw data. When the system
requests values of time, volume temperature, pressure
and vapor pressurz2, the user enters the appropriate
data. After completing the data entry, a summary is
printed out. The user then verifies that the data
were entered correctly. If errors are detected, the
user will then be given the opportunity to correct the
errors. After the user verifies that the data were
entered correctly, a Corrected Data Summary Report of
time, data, average temperature, partial pressure of
dry air, and water vapor pressure is printed.

TREND Terminal will print out a Trend Report.

TOTAL Terminal will print out a Total Time Report.

MASS Terminal will print out a Mass Point Report.

‘ TERM Enables operator to sign-off temporarily or

permanently.

SAVE Enables operator to store the Data Summary on a file.

PREV Enables operator to call up an old, previously stored,
file.

CORR Enables operator to correct data stored on a file.

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

READ Enable the computer to receive the next set of raw

data from the data acquisition system directly.

DH-103 A-7
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E.  COMPUTER REPORT AND DATA PRINTOUY

MASS POINT REPORT

The Mass Pofnt Report presents leakage rate data (wtZ/day) as deier-
mined by the Mass Point Method described in the "Computer Progr-am”
section of this report. The "Calculated Leakag« Pate 1is the value
determined from the regression analysic. The “Containment Air Mass”
values are the masses of dry air in the containment (1bm). These
values, determined from the Equation of State, are used in the
regreesion analysis.

TOTAL TIME REPORT

The Total Time Report presents data leakage rate (wtXZ/day) as deter-
mined by the Total Time Method. The "Calculated Leakage Ratc” is the
value determined from the regression analysis. The "Measured Leakage
Rates” are the leakage rate values determined using Total Time calcu-
lations used in the above regression analysis.

TREND REFORT

The Trend Report presents leakage rites (as determined by the Mass
Point and Total Time methods described in the "Computer Program”
section of this report) in percent of the initial contained mass of
dry alr per day (wtX/day), elapsed time (hours), and number of data
points,

SUMMARY DATA REPIRT

The Summary Data report presents the actual data used to calculate
leakage rates by the various metods described in the "Computer Prigram”
section of this report. The five column headings are TIME, DATE, TEN?,
PRESSURE, and VPRS, and contain data defined as follows:

1. TIME: Time in 24~bovr .otations (hours and minutes).
2. DATE: Calerdar date (month 2and day).
3. TEMP: Containment weighted-avrzage drybulb temperature in

absolute units, degr-es Rankine (°R).

4. PRESSURF: Pritial pressure of the dry air component »f the con-
tainment atmosphere in absolute units (psia).

5. VPRS: Partial pressure of water vapor of the contalnment
atmosphere in absolute units (psia).

DH-103 A-9
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SUMMARY OF MEASURED DATA AND SUMMARY OF CORRECTED DATA

The Summary of Measured Data presents the individual containment
atmosphere drybulb temperatures, dewpoint temperatures, and
absolute total pressure measured at the time and date as indicated
and is used to determine the temperature and pressure described in
above.

1. TEMP 1 through TEMP N are the drybulb temperatures, where
N = No. of RTD's, The values in the right-hand column are
temperatures (°F), multiplied by 100, as read from the data
acquisition system (DAS). The values ‘n the left-hand column

are the corrected temperatures expressed in absolute units
(°R).

2. PRES 1 is the total pressure, absolute. The right-hand value,
in parentheses, is a number in counts as read from the DAS.
This count value is converted to a value in psia by the com-
puter via the instrument's calibratior rtable, counts versus
psia. The left-hand column is the absolute total pressure,
psia.

3. VPRS 1 through VPRS u are the dewpoint temperatures (water
vapor pressures), where n = No. of dewpoint sensors. The
values in the right-hand column are temperatures (°F), multi-
plied by 100 as read from the DAS. The values in the left-
hand column are the water vapor pressures (psia) irom the
steam tables for saturated steam corresponding to the dewpoint
(saturation) temperatures in the center column.

The Summary of Corrected Data presents corrected temperature and
pressure values and calculated air mass determined as follows:

1. TEMPERATURE (°F) is the volume weighted average containment
atmosphere drybulb temperature derived from TEMP 1 through
TEMP N.

2. CORRECTED PRESSURE (psia) is the partial pressure of the dry
air component of the containment atmosphere, absolute. The
volume weighted average containment atmosphere water vapor
pressure is subtracted from PRES 1, total pressure, ylelding
the partial pressure of the dry air.

3. VAPOR PRESSURE (psia) is the volume weighted average contain-
ment atmosphere water vapor pressure, absolute derived from
VPRS 1 through VPRS n.

4, CONTAINMENT AIR MASS (lbm) is the calculated mass of dry air
in the containment. The mass of dry air is calculated using
the containment free air volume and the above TEMPERATURE and
CORRRECTED PRESSURE of the dry air.
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CALVERT CLIFFS UNIT 1 ILRT

PRESSURIZATION AND STABILIZATION DATA
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CALYERT CL'FFS UNIT 1 ILRT
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ISG CALCULATIONS

A. Test Parameters

La = ,2%/day leakage rate

P = 65.2 psia containment pressure

T =543 °R weighted average absolute temperature
T4p = 60°F dewpoint

t =28 hr. test duration

B. Instrument Farameters

1. Total Absolute Pressure

No. of sensors: 1
Range: 0-100 psia
Sensitivity error (EP): .001
Repeatability error (sp): 0.0005
e, =+ [(ER)? + (cP)? .000001 + .00000025
. = . = 0.001118 psia
No. of Sensors 1

2. Water Vapor Pressure

‘ No. of sensors: 6

Sensitivity error (E): 04°F
Repeatability error (:): 01°F
Dewpoint temperature: 70.2°F
Vapor pressure: .365134 psia

Epy = + (.04) (.01257) = 5.028 x 107%

epy = * (.01) (.01257) = 1.257 x 1074

epy = X [ (Epy)” + (epy)
No. of sensors
+ [5.028 x 1074)2 + (1.257 x 1074)2 = 000211587
6
3. Temperature
No. of sensors: 18
Sensitivity error (E): .01°F

Repeatability error (¢): .003°F

DH-163 G-1



ep = (zT)z + (.;T)2 .0001 + .000009
- = ,0024608
No. of sensors 18

186 = 2400 [2 (eP \2 +2 [epv)2 +2fet)2 «
8 P P ; 3

2400 [2/1.118 x 1073\ 2 + 2 /2.1158 x 104\ 2 + 2/2.4608 x 10-3\2 =

8 65.2 65.2 543

ISG =

I+

=+ 0.00765 Z/day

+ 25 La = (.25) (.2) = .05 > .00765

Reference: ANSI/ANS-56.8-1981, Appendix G
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APPENDIX H

LOCAL LEAKAGE RATE TESTING EVALUATION

During refueling outages, local leakage rate testing (LLRT) is commenced at the beginning of
the outage and completed in approximately six to eight weeks. The ILRT, if scheduled for

that outage, is conducted after the completion of the LLRT,

During the LLRT repairs and adjustments are made to some system which may change that
penetrations leak rate. The term "As Found" indicates the leak rate before repairs and
adjustment and the term "As Left" is the leak rate after repairs and adjustments. An
evaluation of difference between "As Found" and "As Left" can give some indication of what

the ILRT results would be if conducted prior to repairs and adjustments.

Table | is a comparison of this data. Units of measured leak rate are standard cubic
centimeters per minute (sccm). "OS" is the isolation valve outside containment and "IS" the
inside isolation valve. In the "Difference" column "+" indicates add to ILRT results since leak

rate decreased after repairs and adjustments, with a "-" indicating the opposite.




TABLE |

Penetration Valve "As Found" "As Left" Difference

23 OS 280 169.3 +110.7

oS 54
IS 19.9

oS 33.4
IS .07

S 54
IS 2.76

QS 49.3
IS 40.78

Manways 100
120 -987.0

Total: 817.4 sccm
During the Unit 1 1980 outage the totai LLRT results was 151,668 sccm. Of this total,
116,042 sccm was attributed to four electrical penetrations. These electrical
penetrations (ZWB8,ZWC3,ZEC2, and ZEC7) were replaced during the 1982 outage ps
to the ILRT. No as left leakage rate data exists and the 1980 outage measurement is

used as the as found data.

Four control valve had r=oairs and adjustments made prior to local leak rate testing.
Using the previous outage's as left data as the as found data, the leak rate was reduced

by 95 sccm for the four valves.

After adding these three categories together, ti:e total difference between as found and
as left data was +115,319.6 sccm, which converts to .067 wt%/day. Adding this amount
to the upper 95% confidence !imit for both the total time and Mass Point results, the
total is 0.153 wt%/day and 0.093 wt%/day respectively. Therefore, Unit | containment
leak rate did not exceed the technical specification limit of 0.2 wt%/day at the end of

the last fuel cycle.




