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INTRODUCTION

The Type A reactor containment building Integrated Leak
Rate Test is performed to demonstrate that leakage
through the primary reactor containment and systems, and
components penetrating the primary containment, do not
exceed the allowable leakage rate specified in the Plant

Technical Specifications.

The recent successful periodic Type A and supplemental
verification tests were performed according to the
requirements of the Millstone Technical Specification,
Section 4.6.1.2.2 and 10 CFR 50, Appendix J. The test
method as required by the Technical Specifications is the
absolute method as described in ANSI N45.4-1972, "Leakage
Rate Testing of Containment Structures for Nuclear Reactors.'
The leakage rate was calculated using formulas from ANSI
N45.4-1972 and BN-TOP-1, Rev. 1, "Testing Criteria for
Integrated Leakage Rate Testing of Primary Containment
Structures for Nuclear Power Plants (Total Time)." In
addition the leakage rate was calculated by the mass
point method using formulas from ANS N274, "Containment
System Leakage Testing Requirements," Draft No. 1, Rev.
3 - June 25, 1976 and Draft No. 2, Rev. 3 - November 15,
1978. Two separate computer systems were utilized to

calculate the leakage rate. One system was employed by



Bechtel Power Corp. and the other by Northeast Nuclear

Energy Company. The NNECo mass point calculations were

done in accordance with Draft No. 1 of ANS N274 and the
Bechtel calculations were done in accordance with Draft

No. 2. The two computer systems yielded identical results
when the precision of the computer systems was considered

for both the Total Time and Mass Point methods of calculation.
The durations of the Type A and verification tests were

in accordance with the requirements of BN-TOP-1.

These test results are being reported in accordance with

10 CFR 50, Appendix J, Section V.B.3.

CONTAINMENT INTEGRATED LEAK RATE TEST

A. Plant Information
1. General
a. Owner Northeast Nuclear Energy Compan)

Plant Millstone Unit 2

¢. Location Waterford, Connecticut
d. Containment Type Prestressed, post tensioned concrete
e. Nuclear Steam
Supply System Combustion Engineering, PWR
f. Date Test
Completed April 30, 1979
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2. Technical Information
a. Containment Net Free
Air Volume 1,920,000 CU. FT.
b. Design Pressure 54 PSIG
£. Design Temperature 120°F
d. Calculated Peak
Accident Pressure,
Pa 54 PSIG
e. Containment ILRT
Average Temperature
Limits 50-120°
f. Calculated Peak
Accident
Temperature 289°F
B. Integrated Leakage Rate Measurement Syster

1.

Absolute Pressure (1 Channel)

a. Readout: 0-100,000 counts
b. Accuracy: 0.015% of reading
c. Resolution: 0.001% Full Scale
d. Range: 0-100 PSI

e. Instruments (2)

- Texas Instrument Model 145-01 Precision
Pressure Instrument No. 2714 with

Bourdon Capsule, serial number 5974.
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- Texas Instrument Model 145-01 Precision
Pressure Instrument No. 2715 with

Bourdon Capsule, serial number 5976.

Drybulb Temperature (18 sensors)

a. Range: 0-350°F

b. Accuracy: + 0.6°F at 100°F
c. Repeatability: +0.1% Full Scale
d. Instruments (18):

- Resistance Temperature Detectors - Rosemont

Model 104 AHC

Dewpoint Temperature (4 sensors)

a. Range: 50-150°F

b. Accuracy: +0.1°F

c. Repeatability: 40.1% Full Scale
d. Instruments:

- Three Foxboro Model 2701RG Dewcells

- One Foxboro Model 2717G Dewcell

Verification Flow (1 channel)
a. Range: 4.5-45 SCFM
b. Accuracy: 1% Full Scale

c. Repeatability: +0.3% Full Scale



.

NOTE :

Instrument:

- Wallace-Tiernan Flowmeter Model

Number 5222M22008

1)

One dewcell was inoperative during
the test.

The Overall Instrument Figure of

Merit is used as an acceptance criteria

for instrument selection. However,
when instruments fail and/or the test
duration is less than 24 hours, the
figure of merit should be checked to
ensure that it is less than 0.25 La
or 0.125./day. For this test the
Figure of Merit based on a test
duration of 15.25 hours and 3 of 4
dewcells functional was 0.0348"./day,
well below the allowed 0.1¢5%/day.
Sensor locations and volume fractions

are listed in Appendix A.

Summary of Events

April 28, 1979, 1000 Hours - A tour of the

containment was conducted. A
survey of the containment air
temperature and dewpoint at

various locations was
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taken with portable instrument
to ensure that the installed
instrumentation was functionin
properly. The average of thes
values was compared to the
values of the data acquisition
system with the below listed
results.
AVERAGE CONTAINMENT TEMPERATURE BY SURVEY:
AVERAGE CONTAINMENT TEMPERATURE BY THE DATA
ACQUISITION SYSTEM:
AVERAGE CONTAINMENT DEWPOINT TEMPERATURE
BY SURVEY:
AVERAGE CONTAINMENT DEWPOINT TEMPERATURE

BY THE DATA ACQUISITION SYSTEM:

NOTE : During the survey of the dewpoint

temperatures, dewcell ME9772, one o
four, was found inoperable. The
weighting factors for the three
remaining dewcells were accordingly
revised within the Data Requisition

System.

ation

g

e

i

f
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1145 Hours - The air compressors
were started for containment
pressurization. [Pressurization
continued (except for one 15
minute period at 1515 hours to
add oil to the air dryer) until

the test pressure of 54.3 PSIG

was reached. ]

1900 Hours - With the containment
pressure at approximately 14.7
PSIG an inspection of all external
areas of the containment was

. conducted to determine if any

serious leaks existed which

would necessitate securing the
containment pressurization.

None were found.

NOTE : At 0200 hours on April
29, 1979 clocks were
moved ahead one hour
to accomodate a shift
to Daylight Savings

Time.



April 29, 1979,

1300 Hours - One containment

air recirculation fan was declared
inoperable due to high current

as a result of the high containment

pressure.

1402 Hours - All compressors
were secured with containment
pressure at 54.3 PSIG. Data

acquisition was started.

1800 Hours - An inspection of

all penetration areas external

to the containment was conducted
to locate any possible Teaks or
any containment structural
deterioration. As a result of
this inspection it was decided

to place the outside flange back
on the ILRT pressurization line.
It appeared that the pressurization
line isolation valve, 2AC64

(which is not the normal pressure
boundary) was leaking by the

seat. The usual pressure boundary

for this line is a spectacle
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flange which cannot be installed
during the ILRT. Consequently,
a penalty is taken for this
penetration, and its leakage as
determined by a Local Leak Rate
Test is added to the total

leakage as measured by the ILPT.

Also at this time Surveillance
Procedure 2734C, Tendon End
Anchorages and Adjacent Concrete
Surfaces, was completed. Section
4.6.1.6.2 of the Technical
Specification requires that this
inspection be accomplished

during the ILRT with the containment

at peak pressure.

1835 Hours - The containment
stabilization criteria were met

and the test commenced.

0300 Hours - A survey of all
external areas of the containment
was completed with no problems

found.
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0950 Hours - The Type A ILRT was
terminated with a measured leak
rate of 0.061% per day with an
upper 95° confidence limit of
0.120" per day as determined by

the Total Time Method.

1005 Hours - A 30.2 SCFM leak

rate was established on the
containment to verify the accuracy
of the data acquisition system.
This leak rate equates to approx-

imately 0.5 weight " /day or La.

1050 Hours - The 30.2 SCFM leak
on the containment was stabilized
and the verification test was

commenced.

1750 Hours - The 30.2 SCFM leak
on the containment was secured
and the verification test was

successfully completed.
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1900 Hours - Venting of the

containment was initiated.

1300 Hours - A contaiment entry

was made at a containment pressure

of 1 PSIG.

D. Test Results

¥

N

Test Method

Data Analysis Techniques

Test Pressure

Maximum Allowable Leakage
Rate La

75% of La

Integrated Leakage Rate
Test Results in Weight

per day (Lam)

a) Lam (From regression

line analysis)

TOTAL TIME

Absolute

Total Time per ANSI

N45.4-1972 and BN-TOP-1,

Rev. 1.

NOTE: Mass point analysis
results are also
provided for information
only.

54 PSIG

0.500%/day

0.3757/day

MASS POINT

0.061 0.062
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b) Upper 957 Confidence
Limit on Lam
Verification Test

Imposed Leakage Rate,

Lo, % day

Total Time - 0.5]

Verification Test Results

Mass Point - 0.4&2

in Weight Percent per day.
9. Verification Test Limits in
Weight Percent per day.
a) Total Time Analysis
Upper Limit (Lo+Lam+.25 La) 0.672
Lower Limit (Lo+Lam-.25 La) 0.422
b) Mass Point Analysis
. Upper Limit (Lo+Lam+.25 La) 0.673
Lower Limit (Lo+Lam-.25 La) 0.423
10. In order to conduct an IRT with a duration of
less than 24 hours an additional acceptance
criteria must be met as directed by BN-TOP-1,
Rev. 1. The Trend Report based on Total Time
calculations shall indicate that the magnitude
of the calculated leak rate is tending to
stabilize at a value less than the maximum
allowable leak rate L(a). The magnitude of the
calculated leak rate may be increasing slightly

as it tends to stabilize. In this case the
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average rate of increase of the calculated leak
rate shall be determined from the accumulated
data over the last five hours or last twenty
data points, whichever provides the most points.
Using this average rate the calculated leak
rate can then be linearly extrapolated to the
24th hour data points. If this extrapolated
value of the calculated leak rate exceeds 75%
of the maximum allowable leak rate (La), then
the test must be continued.
a) Linearly extrapolated value of

the Leak Rate using 20 data

points from 0450-0950 hours

on 4/30/79: 0.135%/Day

NOTE : A plot of leak rate versus time

showing the linearly extrapolated
values is contained in Appendix B.

A number of systems were required to remain
operational in order to maintain the plant in
a safe condition during the ILRT. As a result
the containment isolation valves for these
systems were not tested by the ILRT. In
accordance with Section III A.1.d of Appendix
J to 10CFR50 a Type C test was conducted for
each of these penetrations. A list of these
penetrations and the leak rate determined by

the Type C tests are preser.ted below.
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PENETRATION VALVES VALVE DESCRIPTION LEAKAGE RATE (%/day)
NUMBER TESTED

2 2CH-516 Letdown Isolation .0000

10 251-651/709 Shutdown Cooling .0004

2RB-30.1A Reactor Building Com- .001)
ponent Cooling Water
to Containment
Reactor Building Com-
ponent Cooling Supply/
Return to "D" Contain-

ment Air Recirc Cooler

Reactor Building Com-

2RB-28.2B ponent Cooling Supply/

2RB-28. 38 Return to "B" Contain-

. ment Air Recirc Cooler
27 2RB-28.1A Reactor Building Com- .0004

2RB-2J.2A ponent Cooling Supply/

2RB-28. 3A Return to "A" Contain-

ment Air Recirc Cooler

28 2RB-28.1C Reactor Building Com- .0003
2RB-28.2C ponent Cooling Supply/
2RB-28.3C Return to "C" Contain-

ment Air Recirc Cooler




PENETRATION
NUMBER

o

53

54

VALVES
TESTED

2RB-37.2A

2RB-30.18B

2RB-37.28B

Spectacle

Flange

VALVE DESCRIPTION

Reactor Building Com-
ponent Cooling Water
Return From The Contain-
ment

Reactor Building Com-
ponent Co.ling Water
Supply to the Contain-
ment

Reactor Building Com-
ponent Cooling Water
Return from the Contain-
ment

Pressurization Line

For The ILRT

TOTAL LEAKAGE
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LEAKAGE RATE (%/day)

.0011

.0001

.0050

When the total leakage from the above listed

penetration is included in the ILRT results

Tisted in 6 above the leak rate becomes:

TOTAL TIME

Leak Rate (%/day) .066

Upper 95% Confidence

Limit (%/day) 125

MASS POINT
.067

.078
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. NOTE: 1. The test data for both the Total
Line and the Mass Points Methods
is shown in Appendix C. Also
included is a plot of temperature
versus time and a plot of total

mass versus time,

111. LOCAL LEAK RATE TESTING

A, Description of Program
Type B and C Local Leak Rate Testing of containment
penetrations as outlined in Appendix J to 10CFR50 is
performed in accordance with Section 4.6.1.2.(d, e
and f) of the Technical Specifications except for
. tests involving the containment air lock. The
containment air lock is tested in accordance with
Section 4.6.1.3 of the Technical Specifications. A
. description of the local leak rate test equipment is
described in section III.B and a listing of individual
penetrations is contain2d in Section III.C.
B. Appendix D shows a diagram of the local leak rate
test panel. It should be noted that the range
scales for the flow indicators F-1 and F-2 had range
scales of 20-250 cc/min and 200-2000 cc/min respectively
for the testing conducted in 1976 and 1978. This

. resulted in minimum flow indications of 20 c¢c/min
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for the low range scale and 200 cc/min for the high
range scale. Consequently, the minimum leak rate
shown on the data for these years is 20 cc/min. In
1979, however, the meters had range scales of 0-250
cc/min and 250-2500 cc/min as shown in Appendix D.
This resulted in a minimum leak rate of 25 cc/min

for 1979 test data.

A listing of the containment penetrations which are

subject to Local Leak Rate Testing is given below.

PENETRATION NUMBER FUNCTION
1 Primary Makeup Wate:
2 Letdown
3 Chemical and Volume Control
R Containment Spray
5 Containment Spray
10 Shutdown Cooling
1 Safety Injection
14 Containment Sump Discharge
21 Primary Coolant Sample
22 #1 Steam Generator Blowdown
23 #2 Steam Generator Blowdown

24 Reactor Building Component Cooling Water



PENETRATION NUMBER

25
26
27
28
29
30
31
32
33
34
35
37
38
39
40
43
51
53
54
61
62
63
64

FUNCTION

Reactor Building
Reactor Building
Reactor Building
Reactor Building
Reactor Building
Reactor Building
Reactor Building
Reactor Building

Reactor Building
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Component
Component
Component
Component
Component
Component
Component
Component

Component

Nitrogen Supply For Safety

Liquid Radwaste
Instrument Air

Station Air

Containment Purge

Containment Purge

Cooling Water
Cooling Water
Cooling Water
Cooling Water
Cooling Water
Cooling Water

Cooling Water

Cooling kater

Injection

Chemical and Volume Control Syster

Gaseous Radwaste

Reactor Building Component Cooling Water

Reactor Building Component Cocling Water

Radiation Monitoring

Hydrogen Monitoring

ILRT Sample Connectiuns

ILRT Sample Connections



PENETRATION NUMBER

65
67
68
72
82
83
85
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FUNCTION

#]1 Steam Generator Blowdown

Refueling Water Purification

Refueling Water

£2 Steam Genz=rator Blowdown

Hydrogen Purge System

Hydrogen Purge System

Integrated Leak Rate Test Pressurization Path

Radiation Monitoring

Hydrogen Monitoring

Hydrogen Monitoring

Hydrogen Monitoring

Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical

Electrical

Penetration
Penetration
Penetration
Penetration
Penetration
Penetration
Penetration
Penetration
Penetration
Penetration
Penetration
Penetration

Penetration
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PENETRATION NUMBER FUNCTION

SEXD6 Electrical Penetration

SEXD8 Electrical Penetration

SEXD9

Electrical Penetration
SEXE6 Electrical Penetration
SEXE9 Electrical Penetration
SWXB1 Electrical Penetration
SWXB2 Electrical Penetration
SWXB3 Electrical Penetration
SWXB4 Electrical Penetration
SWXB5 Electrical Penetration
SWXB6 Electrical Penetration
SWXB7 Electrical Penetration

‘ SWXBS8 Electrical Penetration

SWXB9 Electrical Penetration

SWXC3 Electrical Penetration

SWXC5 Electrical Penetration
SWXD1 Electrical Penetration

SWXD3 Electrical Penetration

SWXD5 Electrical Penetration
SWXD8 Electrical Penetration
SWXD9 Electrical Penetration
SWXES Electrical Penetration

SWXEQ Electrical Penetration

Penetration

Electrical

SEXA4-1
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PENETRATION NUMBER FUNCTION

SEXA4-2 Electrical Penetration
SEXA4-3 Electrical Penetration
SEXA8-1 Electrical Penetration
SEXAB-2 Electrical Penetration
SEXAB-3 Electrical Penetration
SWXA2-1 Electrical Penetration
SWXAZ2-2 Electrical Penetraticr
SWXA2-3 Electrical Penetration
SWXA8-1 Electrical Penetration
SWXA8-2 Electrical Penetraticn
SWXAB-3 Electrical Penetration

Equipment Hatch

Transfer Tube

Personnel Hatch

A complete listing of individual penetrations

and leakages from 1976 through 1978 is shown in
Appendix E. The total combined leakage rate of

all Type B and Type C penetrations shall not

exceed 0.60 La, where La is a leakage rate

equal to 0.50 percent by weight of the containment
air per 24 hours, at a pressure of 54 PSIG.

Thus, the total leakage rate must be less than

0.30 weight percent per day. The total accumulated
leakages since the previous Type A test are

given below:
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’ YEAR TOTAL LEAKAGE (weight %/Day)
1976 0.2443
(1)1977 0.1690
1978 . 0655
(2)1979 .0410

NOTE (1): Due to an extended outage in the
Spring of 1977 to support retubing of
the main condensers, additional
testing and repair of selected
containment penetrations was performed.
NOTE (2): In 1979 several penetrations based on
Local Leak Rate Testing required
‘ repair. The before repair leakages
of these penetrations were not recorded
in all cases. As a result the possibility
exists that the total accumulated
leakage may have exceeded 0.6 La.
This situation and the corrective
actions which were taken was the
subject of Licensee Event Report
79-11/3L-0, Docket Number 050-00336,
forwarded on May 18, 1979,
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In accordance with Section 4.6.1.3.b of the
Technical Specification an overall personnel

air lock leakage test at 54 PSIG (Pa) is required
at least once per 6 month period. The leak

rate must be less than or equal to .05 La
(.025%/day).

The results of the leak tests since the previous

type A test are presented below:

6/7/76 1.3 X 10°° </day
1/11/76 1.3 X 1077 ¢/day
12/4/76 5.44 X 10~ %/day
6/19/77 1.35 X 10”° %/day
12/19/77 (3)

4/10/78 9.758 X 107 %/day
10/10/78 (4)

12/21/78 2.034 X 107 %/day
4/1/79 1.129 X 1072 2/day
5/18/79 2.362 X 10°% %/day

NOTE (3): The surveillance was not performed at
this time because the piant was in
mode 6, shutdown for refueling, and
the test is not required in this

condition.
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NOTE (4): The surveillance was not performed as
required at this time. Thic was
identified by the NRC Office of
Inspection and Enforcement in Inspection
Report 50-336/78-37 in December 1978,
and the surveillance successfully
completed on 12/21/78. Plant Incident
Report 78-157 which discusses the
incident was also prepared.

3. Section 4.6.1.2.e of the Technical Specifications
requires that the combined bypass leakage rate
shall be less than or equal to .017 La (.0085
%“/day). The total accumulated bypass leakage

rates since the previous ILRT are listed below:

YEAR TOTAL LEAKAGE (%/day)
1976 .00043 %/day

1978 .0010 %/day

1979 .0011 %/day

RAS:amc
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APPENDIX A

SENSOR VGLUME FRACTIONS

(and Locations)

AZ
(Deg.)

DIST. FROM VOLUME
( (Ft.) FRACTION

90 12 0.096
8110 105 220 40 0.086
9767 105 40 45 0.087
8111 90 320 60 0.086
8112 90 105 60 0.087
8084 44 5 45 0.058
8108 44 145 60 0.058
8109 44 263 58 0.058
8097 30 125 20 0.016
8098 30 235 20 0.014
8094 20 350 45 0.040
9770 18 220 55 0.040
9771 18 90 50 0.040
8087 3 5 32 0.032
9765 3 240 65 0.032
9766 3 125 65 0.032

. 8091 -15 330 35 0.069
9768 -18 135 50 0.069

TOTAL 1.000
ME
9772 55 320 60 *0,000
8064 55 105 60 0.616
9773 -20 10 35 0.192
9774 -20 330 35 0.192
TOTAL 1.000

*Instrument failed
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MILLSTONE UNIT 2 9S4 FIIG ILRT

LEAKAGE RATE WEIGHT FERCENT /D&Y
TOTAL-TIME ANRLYSIC

TIME AND DATE AT START OF TEST: 1829 0423
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APFENDIX C

. ‘ MILLSTONE UNIT 2 5S4 PSIG ILRT

LEAKAGE RATE CWEIGHT PERCENT /D&Y)
TOTAL-TIME ANALYEIIS

TIME AND DARTE AT STHET OF TEIT: 193%
ELAFSED TIME: 1S5.2% HOURS

TIME TEME,  BRESSUEE MEHTURET)
&) FI1H  LEAKRGE RAETE

(CONTINUED FROM PAGE 1 OF TOTAL-TIME ANALYSIS)

425 $32.929% £%.302< -0, 040
450 £33.16% aS,.3024 0. 04%
S0% $33.147 aS, 3030 0. 632
S20 £33.139 as, 3003 0, 03s
$3% $33.118 63,2920 0.033
S50 $33.13% oS, 2995 0. 025
0 5$23.100 e, 2923 0, 02%
=20 633,062 65,2947 0. 0249
&3% 533.157 ©5.29%1 0,05
&S0 $33.117 65,2937 0,044
705 $33.132 62,2905 0. 0S7
720 $33.131 6£3.2910 0. 05%
73% $533.108 65,2890 0. 0%1
TS0 $33.14% 63,2351 0. 070
30% $33.135 ©3.237¢ 0, 052
Sz S33.11% a5, 2544 0,053
3% $33. 09 6€8.2819%5 0. 052
250 633,092 65.2210 0.05%3
QoS $33.070 63.2781 0. 050
320 $33. 021 eS,.2741 0.072
a2s 533,055 68.273% 0. 054
50 532.990 65,2695 0.0%4
MEAN OF MEARSURED LEARKAGE RATES =
MESIMUM ALLOWRELE LERKAGE RATE -
75 % 0OF MAXIMUM ALLOWAELE LERKAGE RATE =
THE UPPER 95% CONFIDENCE LIMIT =
THE CALCULHTED LEARKAGE RATE -

0.01¢€

0.S00
0.379
0.120
0. 021
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APPENDIX C |

MILLSTONE UNIT 2 ILRT VERIFICATION TETTY

LERKAGE RATE (MEIGHT PERCENT-/DAY)
TOTAL-TIME ANALYSIS

TIME AND DSTE AT STAET OF TEST:
ELAPSED TIME:

1050 04320
7.00 HOURS

TIME TEM®E, PRESSURE MERSURETD
R PIIA LEAKAGE FATE

1050 S33.012 68.2527

1105 932.99% 6%.24%% 0.10z

1120 S$33.003 65,2431 0.5%4

1135 S33.010 63.24%0 0.323%

1150 $32. 027 68.239%9 0.51%

1205 $332.099 6S8.2390 0.599

1220 S33. 0732 68,2363 0,957

1235 933. 024 65,2328 . 989

1250 S32.0%3 68,2299 0.4%%

1305 S33. 020 65,2229 0.432

1320 533.050 6%5.2211 0.%531

133% 533.044 6£%.2164 0.917

1350 S33.03% 6S.2136 0.549

1405 S523. 029 65.2107 0.47%

1420 S33.040 65,2070 0.439%

1435 S33.105 63.2024 0.547

1450 $33. 051 €3.2021 0.4%1

1505 $33.13% 63.2032 « 943

1520 $33.11¢ 65,1923 0.529

1335 $33.121 62.19%1 0.507

1550 533.15% 65.1942 0,540

1605 S33.161 6£.1978 0.4%%

1620 $33.167 €S.18%92 0.53%

16395 $33.18¢2 €8.1574 0.532

1650 933. 097 65.1823 0.47%

1705 532.100 63.1821 0.451

1720 -S533.121 63.1762 0.43%9

735 933, 082 €%.1741 0.4%¢

1750 $33. 089 68,1635 0.472
MEAN OF MEASURED LEAKAGE RATES = 0.502
VERIFICATION TEST LEAKAGE RATE UFPER LIMIT = 0.557
VERIFICATION TEST LEAKAGE RATE LOWER LIMIT = 0.4:7
THE CALCULATED LEAKAGE RATE = 0.514



TIME TEMP

R
1835 $533.765
1850 9533.75%5
1905 533,730
1920 S33.687
1935 S33.682
1950 533.643
2005 $S33.63%
2020 9S33.618
2035 $33.5%%
2050 932.9575
2105 9533.9531
2120 9533.514
2135 S33.518
2150 9S33.46%
2205 533.4%52
| 2’ $33.40%
533,389

e $33.371
2305 9533.3%3
2320 $533.327
2335 533.29%5
2350 S33.288
s 9$S33.262
20 9S33.263
35 $33.267
S50 9S33.228
105 $33.237
120 9533.229
135 9533.230
150 533.204
205 533.253
220 9533.204
235 9533.193
250 9533.172
305 9533.135
320 9533.119
235 $33.140
350 9533.105
5 $33.031
$33.031
$32.985
0 9533.168
505 S33.147
s20 9533.139
535 $33.118
550 533.135

MILLSTONE UNIT 2 9S4 PSIG

APPENDIX C

ILRT

LEAKAGE RATE (WEIGHT PERCENT-/DAY)

MASS-POINT ANALYSIS

TIME AND DATE AT STARA®T OF TEST:

1835 0429

ELAFSED TIME: 15.2% HOURS
PRESSURE CTMT. AIFP MATST LDTS TOT.AVS. METT
PS1AD MATT CLEM)  (LBM) LOZT «(LEM/HE,

65,3921 6841673

68,3903 Ah415% S.0 20.2
68,3323 £nd17% -21.4 -32.7
65,3837 £54179 0.9 -20.%
68,3518 vh416% 12.2 -3, 2
65,3790 sedl183 -21.3 -19.7
68,3792 and1sl 27.2 1.5
65,3744 w4174 -13.7 -, 3
68,3653 554152 21.9 5.4
638, 3509 5e415% -Z.6 3.7
65,3550 £e4131 -35,3 -11.2
68,3207 654170 0.6 -Z2.7
68, 39%: w4151 19:9 ¥ 1
62,3552 £nd17a -27.1. -4.%
65,3502 »=ad4151 25.5 3.3
65,343 se41c9 -37 .1 -, %
68,3417 “ed141 47.1 s &
68.340% 6541" wlyed €3
AR, 339% £5d415 -11.7 -0.4
68,3343 ab4l4 18.¢ 3.4
68,3324 el 1ae’ -20.1 -0.3
68,3324 664177 -10.0 -2
68,3292 ~nd14% 31.8 3.3
68,3240 ah4126 18.7 -.4
68,3240 we4121 e U TV
58,3199 an3130 -3.7 5.3
6€8.318% andl 05 23.9 S.7
68,3219 654143 -4z.1 2l
68.31872 nhd411c 35.2 Ted
66.3215% 654117 -5.¢2 B,
68.315% 654059 sS.1 13.2
65,2119 ~R4032 -23.1 10.4
68,3105 64032 -0.1 10.1
63.3116 654119 -35.9 S5.3
68,3076 664126 -7.2 4.3
68,3069 ~54139 -13.1 2.7
68,3031 654125 14.5 4.2
65,3052 £64141 -16.4 2.3
68.3052 664242 -101.0 -8.3
68.3063 654243 -1.0 -8.2
68.303%5 654274 -31.1 -11.1
68,3024 664035 239.7 12.5
68.3030 654057 -32.0 9.2
$8.3008 654055 11.4 10.0
68,2990 6640654 -38,7 S.0
68.2998 664050 13. 10.0

PAGE C4



-

g

W
TR L

oo n

N

g .

-
LR
oo n

o
oA

DT

ORY R RT URT AL
O PO O =R, RO L
B =R R e N

TEME

(CONTINUED FROM PAGE 1 OF MASS-POINT ANALYSIS)

£33.10
33, 0%
£33.1%
‘-':'E:oll
553.13
€£33.13
523.10
5£33.14
-23.13
g£33.11
£33. 02
5§35, 09
£33, 07
532,02
523, 0%
532,99

EREE RIF VOLUME UIED (MILLIONE OF CU. FT.D

REGRESTION LINE
INTERCEPT (LEM
SLOPE (LBM/HED

TIME AND DATE A
ELAFSED TIME:

PRETIURE

o

DRt D]
e

RO B S
T L)

-
mi
0

B

X

o=

B AT A0 S i

O TR L

00 L0 D 0
=) T e
T o0 ™

T

(R

ol 0 0 D 00 TR LU
. . . - - - - - - -

0 - - b

e I ROUCR R

o
PO ow b

I
PR LU O G O LU L (U AU LA )

A ATOA O AT R S I

-

DO UG

. . .

g =)

N e . D

APPENDIX C

MILLSTONE UNIT &

CITMT. Q1%

L

3 0 S SR A

DA AT

I

(LE"M

Iy e =)0
LI St I

B

-

0

l’u
o~

o
LR LR TLUR T
L O U U

TR DU DU

o

0 o

wroud W
YO WU

o)
D Bl Y )

Dw o

O o By

w

MEIMUM ALLOWAELE LEAKAGE RATE
25 % OF Ma¥IMUM ALLOWAELE LEAKAGE RATE
THE UPPER 95% CONFIDENCE LIMIT
THE CALCULATED LEAKAGE RATE

T START OF TEST:
15.25 HOURS

Met3 LDSS

(LEM

-29.0
-4,%
107.0
-35,2
42.9
-SC 1
-G,z
71.8
-24.%
7.4
T3
s 3
-5.7
52.6
-29.2
-33.4

54 FPS1G ILRT

LEAKAGE RATE (WEIGHT PERCENT 7DARY>
MAZS-POINT ANALYSIC

1€35 0429

TOT.AYG, ™MAZT

LO%s

"
DA
I

Pl et A

Ll
O L, L OO B A

C(LEM 7HE )

. - . . .
PP L O DL, B P
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17.4

a A -
e
-
e

15.7
20.0
17.7
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—
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0
| LA
o
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-17.73
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0.379
0,073
0.052
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APPENDIX D

Test
Volume l

il

Pl PCV
| ) (&)
! =~a;]--¢><F-—{><} e —
]
S
r—¢><$-<3i')
73
VeA FI-1 V7A }E
. < Sy > ey
V8B FI-2 V7B.-_J
p<— < <

Connection '

B A s e ke

LOCAL LEAK TEST PANEL

DESCRIPTION

Pressure Regulator, Range 0-100 psig

Pressure Gauge, 0-100 psig, 2 psig increments

Pressure Gauge, llallace & Tiernan Absolute Pressure

Gauge Model 61A-1A-N100, Range 0-100 psia, accuracy

FI-1

* Alternate gauge, Heise - range 0-100 psig

0.1% full scale, sensitivity .01% full scale.

Flow Indicator, Brooks full view rotameter, model 1370-00F2AAS
Dual Scale Measuring Air at 42 psig, 70°F, Scale Range:
0-250 cc/min, FI-2 250-2500 e¢c/min.
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APPENDIX E
* _PENETRATION LEAKAGE RATE (STANDARD CUBIC CENTIMETERS
' NUMBER PER MINUTE - SSCM)
1976 1977 1978 1979
1 20 . 20 60
2 30 " 25 65
3 20 . 20 25
4 400 : 20 25
5 20 . 20 2¢
10 750 : 550 25
" 2000 : 500 1386
14 600 : 1400 1550
21 1000 s 850 600
22 20 : 1800 45
' 23 20 . 1000 991
24 1800 . 1000 1690
25 49,706 - 20 200
26 800 . 2000 1500
27 20 . 20 598
28 272,773 124,406 10633 497
29 850 - 1100 1690
30 TESTED WITH PENETRATION 25
31 TESTED WITH PENETRATION 26
32 TESTED WITH PENETRATION 27
33 TESTED WITH PENETRATION 28



. i PAGE E2

) APPENDIX E
ENETRATION LEAKAGE RATE (STANDARD CUBIC CENTIMETERS
' NUMBER PER MINUTE - SSCM)
1976 1977 1978 1979
34 750 750 400 350
35 20 . 50 30
37 110 . 40 56
38 20 - 20 129
39 14,418 2657 5442 1200
40 76,890 - 52,674 1400
43 20 20 200 10
5] 200 800 299
53 23 140 200
‘ 54 92 240 600
61 20 20 90
62 55 230 10
62 20 20 25
64 20 20 25
65 TESTED WITH PENETRATION 22
67 20 75 25
68 20 20 30
72 TESTED WITH PENETRATION 23
82 20 60 26
83 1700 600 25
85 20 90 100



NETRATION
NUMBER

86

87

88

89
SEXAS
SEXA6
SEXB2
SEXB4
SEXBS
. SEXB6
SEXB7
SEXB8
SEXB9
SEXCI
SEXC3
SEXD1
SEXD3
SEXD6
SEXD8
SEXD9
SEXE6

1976

20
20
20
20
20
20
20

o

20
20
20
20
20
20
20
20
20
20
20
20
20

APPENDIX E

LEAKAGE RATE (STANDARD CUBIC CENTIMETERS

1977

PER MINUTE - SSCM)
1978

230
75
20
20
1331
20
1800
20
20
20
20
20
68
20
20
20
20
20
48
30
95

1979
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APPENDIX E
.ENETRATION LEAKAGE RATE (STANDARD CUBIC CENTIMETERS

NUMBER PER MINUTE - SSCM)
1976 1977 1978 1979
SEXE9 20 20 25
SWXB1 20 20 25
SWXB2 20 20 25
SWXB3 20 20 118
SwWXB4 20 20 25
SWXB5 20 2250 25
SWXB6 20 20 25
SWXB? 20 - 200 207
SWXBE 20 - 20 295
‘SM’EE‘ 20 - 20 25
SWXC3 250 - 20 25
WXC5 350 - 20 25
SWXD1 20 . 20 25
SWXD3 20 - 20 25
SWXD5 20 - 20 25
SWXD8 20 20 20 25
SWXD9 20 - 20 25
SWXES 20 - 2431 169
SWXE9 20 - 20 25
SEXA4-1 20 - 20 25
SEXA4-2 20 - 20 25
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;- APPENDIX E
ENETRAT ION LEAKAGE RATE (STANDARD CUBIC CENTIMETERS
‘ NUMBER PER MINUTE - SSCM)
1976 1977 1978 1979
SEXAG-3 20 - 20 25
SEXAB-] 20 . 20 25
SEXAS-2 20 . 20 25
SEXAS-3 20 . 20 25
SWXA2-1 20 ; 20 25
SWXA2-2 20 : 20 25
SWXA2-3 20 . 20 25
SHXAG-1 20 ‘ 20 25
SWXAB-2 20 . 20 25
‘ SWXAS-3 20 : 20 25
EQUIPMENT HATCH 20 20 20 25
TRANSFER TUBE 20 20 240 20



