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,- COOPER NUCLEAR STATION

Q SUMMARY TECHNICAL REPORT
ON

INTEGRATED PRIMARY CONTAINMENT LEAK RATE TEST

1. INTRODUCTION

Cooper Nuclear Station Technical Specification Section 4.7.A requires
that an integrated leak rate test be performed at approximately three
and one-third year intervals so that any ten-year interval would
include four ILRT's. Section 4.7.A further states that integrated
leak rate tests may be performed at either Pa (58 psig, 73 psia) or
PT (29 psig, 44 psia), and that the leak rate will be less than 75%

[ of La, where La is .635% of the primary containment volume.per 24
hours at 58 psig. In compliance with this requirement, an integrated
primary containment leak rate test was performed on November 6th and
7th, 1976. The leak rate found was <.75 La. All type 'A' testing was
done in full compliance with 10CFR50, Appendix J.

Section 4.7.A.of the Technical Specifications also requires that " local
leak rate tests shall be performed on the primary containment testable
penetrations and isolation valves at a pressure of 58 psig (except for.
the main steam isolation valves) each operating cycle, but in no case
at intervals greater than two years. Bolted double-gasket seals shall
be tested whenever the seal is closed after being opened and a't least

f once per operating cycle, but in no case at intervals greater than
\k two years".

Local leak rate tests were conducted on all testable isolation valves,
double-gasket seals, expansion bellows and electrical penetrations
during October and November, 1975. The as found condition of the
Type 'B' and 'C' test did exceed Technical Specifications. The as
left condition was well below Technical Specification limits.

II. TEST RESULTS

A. DISCREPANCIES

While pressurizing the drywell, three major leaks were found. One
of the leaks was at a weld connection of a valve and sensing line.
The.line was a 3/8" instrument sensing line which connected to |
drywell pressure transmitter PC-PT-513. This connection is. located
near the steam tunnel entrance on 903' level northeast reactor.
building,-and leads to drywell penetration X-47b. This leak was
noted by sound of air leakage at approximately one half of full
pressure (Pa). The penetration isolation valve was closed and the
integrated leak rate test was continued. Following completion of
the integrated leak rate test, the leakage from this weld connec-
tion was measured and found to be 15.31 scfh at 58 psig. The weld
was then repaired and the penetration was again tested using local
leak rate test methods, and was found to be leaking at .017 scfh.-

l The weld was soap-bubble tested with no leakage found. It is
assumed that the .017 scfh leakage is through the manual isolation

_

valve and into the drywell.-

e*
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Again during pressurization, air was heard coming from the drywell
dampers control solenoids exhaust ports. This is the second major

k, leak found during pressurization of the drywell. The air was
blowing from the drywell fan coil unit damper solenoids'501 A, B,
C and D. Root valves to these solenoids ou penetrations X-47 C,
D, E and F were closed; however, the air continued to blow.
Further investigation showed that one port of all damper solenoids
were tied together and connected to penetration X-100b,. This
penetration isolation valve was closed and the exhaust ports stopped
blowing air. The integrated leak rate test was continued following
isolation of X-100b. It has been determined that the leakage seen
from this penetration would be that of an unrestricted 1/2" copper
tube 50' in length. *From tables and calculations it has been
determined that this leakage was approximately 32 sefm or 1920 scfh
at 58 psig drywell pressure. The Technical Specification limit

of leakage La=.635% of the contained air per day =315.2,scfh.

The drywell damper control air system,is designed so that on
increasing pressure of 5 psi an isolation solenoid, between the
damper and its control air solenoid, closes and vents the damper
to the drywell. Investigation of why the isolation solenoids did
not operate properly showed that they were installed wrong and
were the wrong type. This style of solenoid is, per manufacturers
instruction, to be installed in a vertical position rather than
the horizontal position in which they were found. For t,he appli-
cation of this damper control design, an ASCO Model 8302C27U
solenoid should have been used. However, an ASCO Model 8320C31F

/~ was found in the damper control system. Upon actuation of this
\, solenoid, the drywell vent line (X-100b), is connected to the%

control solenoid. All damper control lines are presently isolated
at the penetration. The dampers are all fail open to give maximum
cooling. The correct solenoids have been properly installed.

.

After the drywell and torus were taken to full pressure (58 psig),
and while the primary containment was stabilizing, a search for
possible leaks was conducted. During this search, RHR heat
exchanger 1B relief valves 28 RV and 29 RV were found leaking
slightly around the adjusting screw cover. These covers were
tightened to eltminate the leakage and the leak rate test was
continued. Investigation found that earlier in the refueling
outage both of these valves were removed from RHR heat exchanger
1B and taken to the maintenance shop for periodic maintenance
and testing. During this periodic maintenance, the valves were
disassembled, inspected, cleaned and adjusted. After testing and
adj us tment, the adjusting screw covers were not properly tightened.
This leakage did not exist prior to the refueling outage of Oct.,
1976. The relief valves on RHR heat exchanger 1A (26 RV and 27 RV)
were soap-bubble tested and a very slight leakage was seen. No
attempt was made to reduce or repair this leakage.

B. INSTRUMENT LINE FLOW CHECK VALVES

(.
From Technical Specifications Section 4.7.D, the operability of
the reactor coolant system instrument line flow check valves shall

- *" Crane", Flow of Fluids, Technical Paper No. 410
.

__
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be verified at least once per operating cycle. On November 4,

(,, 1976, prior to the integrated leak rate test, all instrument
penetrations in which flow checks are installed were tested.
There were a total of 78 check valves tested and of these valves
one was found with a leakage greater than that recommended by
the manufacturer. Technical Specifications states that valves
will be accepted if a marked decrease in flow rate is observed
and the leakage rate is acceptable. The manufacturer "Marotta,
Inc." states that the flow rate will be acceptable if it is
between .2 and .7 gpm. Penetration X-33d on which 28 CV was I

installed had a flow rate of 1.04 gpm. The check valve internals
were replaced and the leakage was .48 gpm.

C. INTEGRATED LEAK RATE RESULTS

The reference chamber method of testing the primary containment
for leakage was used at a pressure of Pa.(58 psig). .The leakage
measurement. system employed the use of a reference system, u-tube |

water manometer, a differential pressure gauge, an absolute pres-
sure gauge and other assorted connecting hardware as shown in
Figure Av, The rotometer test setup used in the controlled bleed -

rate or supplemental portion of the integrated leak test is shown
in Figure B. The rotometer was connected to a separate penetra-
tion.

,

Twenty resistance temperature devices (RTD's) were used to measure
/" the containment temperature, and six dewcels were used to measure
\J/ containment vapor pressure. The location of the deweels and RTD'S

is given in Table I. This table also gives the weighting factor
of each RTD and dewcel.

The RTD's were wired directly to the plant process computer and
were typed out on a special log,every 20 minutes in degrees
Fahrenheit. The dewcels were also wired directly to the plant
process computer and were typed out on a special log in inches of
water vapor pressure. The instrument accuracy certifications are
attached for all instruments used in the integrated leak rate
test.

Prior to the integrated leak rate test, the reference chamber was
leak tested for 48 hours using the absolute method and it was
found to be tight. Upon completion of the integrated leak rate
test, the reference chamber was again tested and found to be
tight. See reference chamber pre and post test data and results.

The primary containment leak rate was measured for three over-
lapping 24 hour periods. The leak rate found for those periods
were .238%/ day, .230%/ day and .229%/ day. The Technical Specifi-
cation limit is .476%/ day.

A leakage rate of .26%/ day was superimposed onto the exiting pri-
.

mary containment leakage of .24%/ day. The drywell leakage monitor-
( ing showed a total leak rate of .418/ day. The superimposed leak

rate data is acceptable if : |TTm-Lam |<.25La'

_

. |.158.23S|.125(.635)
.080;1 159-

-3-
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III. CONTAINMENT INSPECTION

/ The eccessible interior and exterior surfaces of the drywell andy.
suppression chamber were inspected prior to the integrated leak rate
test. Particular attention was paid to all primary containment
penetrations. No signs of structural deterioratinn could be seen.

Following completion of the integrated leak rate test, the drywell
and suppression chamber interior and exterior surfaces were again
inspected for signs of structural deterioration. No signs of struc-

tural deterioration of the drywell or suppression chamber could be
found.

IV. DATA ANALYSIS

The data was.taken at twenty minute intervals throughout the test
period and was analyzed for each set of twenty minute read'ngs andi

hourly readings using the following formula:
-

-

** CALCULATED LEAK Ty (AP +Pv2) AP3+Py12,

RATE WT%/24-HR _ 2400
h.,

2 ( P -P g) Py-PgT i y y

T = average absolute containment temperature at start;g
of test (OR) .

T - average absolute containment temperature at later
2D time (OR)

API = drywell-reference chamber dp at start of test (IN H O)2

6P2 = drywell-reference chamber dp at later time (IN H O) -

2

(IN H O ABS)Py1 = containment vapor pressure at start of test 2

v2 = containment vapor pressure at later time (IN H O ABS)P 2

Pi = absolute drywell pressure at start of test (IN H O ABS)2

h = time interval in hours since start of test

Datawere entered into a programmable calculator and the following
analyses were made and printed: interval leak rate, total time leak
rate, statistical error, leak rate trend, limit for trend slope and
a mass plot analysis.

The point to point statistical error is reported as twice the
standard deviation of the individual leakage rates.

As an indication of any trend that the successive leakage rates are
showing, least squares fit analysis is performed on the data to

. indicate the trend over the last 4 hours and the trend from the

- **From ANSI N 45.4 - 1972 Appendix 'A'
-

,e*
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beginning of the test.

(
N-- For informational purposes, a mass plot analysis is performed by

calculating the containment air mass at the end of each interval and
performing a least squares fit analysis on these values with the
slope of the resultant line being the mass plot leakage rate. This
mass plot leakage rate is analyzed for the 95% confidence level
assuming a t-distrubution probability equation.

V. ERROR ANALYSIS

1. Assumptions

A. All instrument errors are random,

b. All instrument recdings are independent of other readings.

C. The re'ference chamber exhibited zero leakage during the test.

2. Estimate of Confidence Interval of Leak Rate Calculations

Given ths" assumptions above, all test measurements entering the
leak rate calculation are independent random variables. . An
estimate of the error in the leak rate calculations can be ob-
tained as a function of the variances of the individual' measure-

| ments. The leak rate formula is: |'

f- ~

' (,;, T (dP2+Pv2) AP3+Pi y
L= 2400

h
T (P -Pyg) P -P2 3 3 y3

i

-
-

|

The variance becomes:

2 2
7s

6L \ 0b ~

2 (L) = 6T1) o 2 (T ) + |(6T 2 2 (T )o I o 2

6L ~6L
,(AP ) + AP2 o (AP )+ 6 API o I 2

[6L
26L

2 (Py3) +
(6P 2 (Pv 2)+ 6Pv1 o ov2

6L

2(P)+(6h
2

+ 6P1 o 1 o (h)
,

'

.

-

%

'

-5-
.s-

._.



.- - -

Make the following additional assumptions and definitions:

! (

,y o2 (T ) = c 2 (T ) a o (T) (T = 80 F)3 2

2 (P ) = k (P) (Pg = 73 psia)oc
3

2 (p ).g2 (p ). n 2 (Pv) (Pv = 80 F = 1.50 psia at 73 psia)0c

! c2 (AP) (AP = .5 psid = 13.83'7 inches water)0 2 (gp ) . g2 (ap 2) =
l

2o (h) = 0h = 24
4

Ti=T =T
2

P ,=P =Py y
.

2 L = maximum allowable containment leak rate = .476 wt % per 24 hours

The partial derivatives are (h = 24):
4

6L 6L 100 100
6T = P T (AP2+P)= PT (AP + P )6T1 =

2 3 y y

6L L L ,

6P =P3=P *
g

'
'

6L 100 1006L

P3= PV 6aP1 64P ==
2s

'

6L 6L 100 100
6P =P6P P==
v2 3

.

,

The variance becomes:

2 (L) = 2 c2 (T) 100(AP + P )
2 2- -

2 (p) [[L\+ca "
\ ],PT .

2 (3p){ loot 2 + 2 a2 (p ) (100\ 2+25
\P , (P j

,

i

s

|

M

r ,

i
"

| .

'_ g
'
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3. Estimated Variance of Each Measurement

( 3.1 Estimate of 02(T)
--

All temperature measurements are obtcined with nickel resist-
ance temperature detectors connected to the plant process
computer which has a precision reference junction temperature
measuring circuit. This system has one standard deviation
accuracy of 0.30F:

o(T) = .3 F
2c (T) = .09

23.2 Estimate of a (p)

The Texas Instrument Inc. pressure instrumentation used to
measu,re containment absolute pressure has a certified accuracy
of .015 percent of reading:

a(P) = (73 psia) (.00015) = 1.1 x 10-2 p,1,

a (P) = 1.2 x 10-42

23.3 Estimate of a (AP)

The Texas Instrument Inc. pressure instrumentation u'ed tos

7 measure differential pressure has a certified accuracy of
( ;, .015% of reading:

o(AP) = (.5 psid) (.00015) = 7.5 x 10-5
,

a (AP) - 5.63 x 10~92

23.4 Estimate.of a (p )v

All vapor pressure measurements were obtained with Foxboro
dewcels connected to the plant computer through special RTD
processing boards. The deweel accuracies are as follows:

Cell Weighting Factor (Wvi) Error OF

1 .100 .11,

2 .150 .15
3 .150 .18
4 .150 .221

5 .225 .25
6 .225 .32

6
P = .)( Wyg Pgyy

2 (py) ., gvi g2 (Pyg) = .002698o-

:'

2 (pg) = .0520F = .071 inches water at 73 psiao
,

+- <

o (P )'= .00257 psia.y
,

2 (P ) = 6.605 x 10-6__ 0 y

. L' -7-
'

, _. _
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100 2 .476 2
c 2 (L) = 2 (.09) 73 450 (.5 + 1.5) + (1.2 x 10-4) 73 +

100 2 100 24

'''
2 (5.63 x 10-9) 73 + 2(6.605 x 10-6) 73

2 (L) = 4.6 x 10-6 + 5.1 x 10-9 + 2.1 x 10-8 + 2.48 x 10-5 jc

o2 (L) = 2.94 x 10-5

2 (L) = 5.4 x 10-3 = .0054c

95% confidence = 2 o (L) = .0108

VI. SPECIAL POST TEST

Following the regular primary containment integrated leak' rate test
and the supprimposed leak verification test, a special test was con- )
ducted with a modified valve line-up.

'

An NRC inspector on site for observation of the integrated leak rate
test posed several questions as to valve line-up of certain valves not
directly associated with primary containment. The contention was that
class II lines could fail during a loss of coolant accident'and
therefore these lines should be vented to ensure no downstream leakage
barriers. This was done following the superimpcsed leak tests After
repositioning some of the downstream valves, per Attachment D'of ILRT

(' Surv. Procedure, data was taken for an additional 5.67 hours and it
's was found that the leak rate did not change significantly. The-

leakage found was .289%/ day, and that found during the unmodified
valve line-up was .238%/ day.

VII. ISOLATED EQUIPMENT -

A. DRYWELL RADIATION MONITOR

Section A, step 21, of the integrated leak test procedure directs
the removal of detectors from the drywell radiation monitor and
installation of plugs. The monitor is then left valved into the
primary containment and tested along with it. While performing
this part, it was found that the plugs used in place of the
detectors could not be found. The drywell radiation monitor
was then isolated and the integrated leak test continued. The
plugs were found after completion of the integrated leak test
and the drywell radiation monitor was tested at 58 psig using
local leak test methods. 'The leakage of this equipment was
found to be 1.35 scfh. This leakage is insignificant compared
to the allowable drywell leakage of 315 scfh.

B. DRYWELL OXYGEN AND HYDROGEN ANALYZERS
|
|

There are-two drywell oxygen and hydrogen analyzers located on
the 976' level of the reactor building. These analyzers take

(~ samples from 4 locations in primary containment. During the
~

integrated leak rate test, both analyzers were isolated since
,

e

-
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the sensors may have been damaged by the drywell pressure.
Following the integrated leak rate test, both analyzers were

* leak tested using local leak rate methods, at a reduced pressure
of 23 psig. The leak rates found were .66 scfh for the Beckman
analyzer and .28 scfh for the Bendix analyzer.
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VIII. LOCAL LEAK RATE TEST DISCUSSION

i

y With the exception of penetrations X9A & B, all containment isolation
valves were tested by pressurizing the space between valves and
observing pressure decay. By calculating the volume of the test space
between valves, and observing the time rate of pressure decrease,
leak rate in efh is computed. Temperature correction was employed
only on the main steam isolation valves since they were tested
immediately following shutdown and the high temperatures were a sig-
nificant factor in the calculations. Any leakage rate calculated

without temp;erature correction will yield larger indicated leakage,
since all valves are above standard temperature. Thus from the
standpoint of Technical Specifications for allowable leakage, the
uncorrected data is more conservative.

All type B and C tests were conducted in accordance with 1,0CFR50
Appendix J with the following exceptions:

1. Main steam isolation valves were tested at 29 psig instead of Pa
(58 psig). j

!

2. Feedwater, check valves were tested with water instead of air or
nitrogen.

]

3. Main steam and feedwater line expansion bellows were tesyed at 5
psig instead of Pa. -

(, 4. The personnel airlock hatch to the drywell was tested at 3 psig,
U following each opening, instead of Pa. However a full pressure

test at Pa is conducted at 12 month intervals.

The Eain steam isolation valves were tested in September of 1975 and in
September of 1976. During the 1975 tests, steam line 'A' outboard iso-
lation valve was found leaking in excess of Technical Specifications.

,

The valve was repaired and retested. During the 1976 tests, all main |
steam isolation valves were found with a leakage rate less than Tech- ;

nical Specification limits. |

The volumes used for calculating local leakage rates were obtained
from physical measurements.

The volumes of the toroidal spaces in the double-gasketed seals and
bellows are somewhat uncertain due to the presence of flexible rubber,
and in all cases the volumes are very small. Forallsealsgndbellows
a test rig was used which contained a known volume of .25 ft and the
seal and bellows volume was considered insignificant.

The allowable local leakage rate as specified in the CNS Technical
Specifications for all values and penetrations other than the main
steam isolation valves is .60 La.

Local Leakage Limit Calculations:
.

3 Total contained mass of air atDrywell Volume 132250 ft
( Torus Volume 110300 ft3 58 psig (or 72.7 psia):

Primary Cont. Volume 242550 ft3 M = (72.7)144(242550)"

53.3(530)
in /ft2 144 = 89270 lbs.2-

-

- 0 Rankine 530
gas constant 53.3

-14-
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The maximum allowable leakage for the integrated leak test is La =
.635% of the contained weight of air per 24 hours.

l

La = .00635 (89270)-,

= 566.9 lb/ day
= 23.62 lb/hr

Converting this flow to cubic feet per hour at standard conditions:

La = (23.62)53.3(530) = 315.2 SCFH
14.,7(144)

,

The maximum' allowable leakage for the local leakage tests is .60 La.

.60 La = 315.2(.6) = 189 SCFH
.

During the local leak rate tests conducted in October of 1,975, all
primary containment double gasketed seals, testable bellows, electrical
penetrations, isolation valves, and airlock doors were tested in accord-
ance with Technical Specifications 4.7.A.F. There were a total of 83
penetrations tested, of which 14 were found to be leaking above limits
and were repaired and retested. All 14 of the leaking penetrations
found were isolation valve or type "C" penetrations. No electrical
penetrations, double-gasketed seals or bellows leaked excessively.

Listed below is a summary of each primary containment penete,ation
tested since the preoperational leak _ rate test. The penetrations which
were found leaking excessively and were repaired are listed first.

/ Leak rate limits for each penetration are arbitrary limits established-
s./ from the preoperational local leak rate test results.

X-25-Primary containment purge and vent supply to drywell PC-MO-232 '

(inboard isolation valve) and PC-AO-238 (outboard isolation valve).
During October, 1975 testing leakage was found to be 799.7 scfh. *

The established limit was 2.0 scfh. PC-AO-238 was repaired by re-
placing damaged rubber seat, and adjusting valve stroke. After
repair, leakage was 1.09 scfh. PC-MO-232 was not repaired or
adj usted. Therefore primary containment would have been maintained
by the inboard isolation valve PC-MO-232. The leaking valve
PC-AO-238 is an Allis-Chalmers 24" butterfly valve.

This penetration was again. tested on November 5, 1976 following
valve and operator maintenance. The leakage rate observed during
that test was .58 scfh. Another test was conducted on December 15,
1976 following operator maintenance, and the leakage was found to
be 1.39 scfh.

X-205-Suppression chamber vacuum relief PC-AO-244 (inboard isolation
valve), and PC-14CV (outboard isolation valve). October, 1975 leak
rate tests showed that this penetration test area was leaking at a
rate greater than 1100 scfh since it would not seal sufficiently
to pressurize. The established limit is 10.0 scfh. PC-AO-244 was
repaired by replacing a flange gasket and tightening the rubber
seat by installing a 1/8" steel flange ring. After repair, leakage7

' ( ,, was 0.06 scfh. PC-14CV was not repaired or adjusted. Therefore
primary containment would have been maintained by the outboard

. isolation valve PC-14CV. The leaking valve PC-AO-244 is an Allis-
1

. Chalmers 20" butterfly valve.

-15-
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X-205 Suppression chamber vacuum relief PC-AO-243 (inboard isolation
valve) and PC-13CV (outboard isolation valve). October, 1975 leakage

g tests showed that this penetration test area was leaking at a rateg,,
greater than 1100 scfh since it would not seal sufficiently to
pressurize. The established limit is 7.0 scfh. PC-AO-243 was repaired
by replacing the flange gasket and tightening a rubber seat by installing
a 1/8" steel flange ring. After repair, leakage was 0.017 scfh.
PC-13CV was not repaired or adjusted. Therefore primary, containment
would have been maintained by the outboard isolation valve PC-13CV.
PC-AO-243 is an Allis-Chalmers 20" butterfly valve.

X-26-Prima y containment purge and vent exhaust from drywell, and ACAD
vent. PC-MO-231 (inboard isolation), PC-AO-246.(outboard isolation),
and ACAD-1308MV (outboard isolation). October, 1975 leak test showed
that this penetration was leaking at a rate of 3208 scfh. The estab-
lished limit is 3.0 scfh. PC-AO-246 was repaired by replacement of
the rubber seat ring. After repair of PC-AO-246 the leakage was
reduced to 5.'O scfh. PC-MO-231 was then, repaired by replacement of
the rubber seat ring which further reduced the leakage rate to zero.
The rubber seat rings on both valves were scratched and nicked. Prior

to repair of PC-MO-231 it was established that PC-MO-231.as found
leakage wass3.0 scfh. Even though this leak rate is above the estab-
lished individual valve limit for this test, primary containment would

have been maintained within maximum allowable limits. PC-MO-231 & A0-246
are both Allis-Chalmers 24" butterfly valves. (

Further testing was done on this penetration during October and
/~ December of 1976 following maintenance of the valve and operator.

,

A< The leak rates found during those tests were 2.27 and 1.89 scfh
respectively.

X-220-Primary containment purge and vent exhaust from suppression
chamber PC-M0-230 (inboard isolation valve) and PC-AO-245 (outboard
isolation valve). October, 1975 leakage tests showed this test volume
to be leaking at a rate of 241.92 scfh. The established limit for
this penetration is 5.0 scfh. PC-AO-245 was repaired by adjustment
of the valve stroke and replacement of the valve stem packing. After
repair of PC-AO-245 the leak rate was reduced to 0.75 scfh. PC-MO-230
was not repaired, or adjusted. Therefore, primary containment would
have been maintained by the inboard isolation valve PC-MO-230.
PC-AO-245 is an Allis-Chalmers 24" butterfly valve.

X-212-RCIC turbine exhaust to the suppression chamber RCIC-15CV. The
test volume for this penetration is between RCIC-15CV and manual valve
RCIC-37. Leakage tests showed a leak rate of 153.9 scfh. RCIC-15CV
was disassembled for repair, and it was found that the disc nut and
washer had come loose an' were missing. This caused the valve disc
to bind and not seat properly. The valve body and disc seats were
damaged. A new nut and washer were installed and the nut was tac-
welded to the disc to insure that the malfunction would not reoccur.
The valve seats were lapped. After repair of RCIC-15CV the leak rate

l was reduced to zero. RCIC-15CV is an Anchor 8" swing check valve.
|

( X-210B-RHR "B" loop discharge to the suppression chamber RHR-MO-21B.
,

|
The test volume for this penetration is between RHR-M0-21B and manual

- valve RHR-189. Leakage tests showed a leak rate of 43.93 scfh. The
,

1
~

'
_.
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established limit is 1.5 scfh. RHR-M0-21B was disassembled for repair
and it was found that the seating surfaces were rough. The valve disc

7

and body seating surfaces were lapped. After repair of RHR-MO-21B theg,,
leak rate was reduced to 0.046 sefh. RHR-MO-21B is an Anchor 4" 300 lb.
gate valve.

X-214-HPCI turbine exhaust to the suppression chamber HPCI-15CV. The
test volume for this penetration is between HPCI-15CV and manual valve
HPCI-44. Leakage tests showed a leak rate of 361.22 scfh. The estab-
lished limit for this penetration test volume is 0.5 scfh. HPCI-15CV
was disassembled for repair and it was found that the valve disc and
body seats'were' rough. Both seating surfaces were lapped. After
repair the leak rate was reduced to zero. HPCI-15CV is an Anchor
20" 300 lb. check valve.,

i

; X-214-HPCI. turbine exhaust drain valves HPCI-AO-70 (inboard isolation
valve) and HPCI-AO-71 (outboard isolation valve). Leakage tests
showed a leak rate of 32.65 scfh. The established limit for this
test volume is.0.1 scfh. Both valves were disassembled f.or repair
and it was found that seating surfaces were scratched and badly worn.
These are ball valves with graphite seats. The ball and seats of
both valves ~were replaced. After repair of both valves the leak rate
was reduced to .012 scfh. HPCI-AV-70 & 71 are 1"-300 lb. Hills-,

' McCanna ball valves. '

i..

X-221-RCIC barametric condenser vacuum pump discharge to suppression
chamber RCIC-12V. The test volume for this penetration is between

,
' RCIC-'12CV and manual valve RCIC-42. Leakage tests showed a leak rate
NL- of 3.99 sefh. The established limit is 0.1 scfh. RCIC-12CV was

disassembled for repair and it was found that the seat area was dirty
causing improper seating. The seat was cleaned, and a retest of the
valve showed that the leak rate was reduced to zero. Even though
the leak rate exceeded the individual valve limit, primary containment *
would have been maintained within maximum allowable limits. RCIC-12CV
is Anchor 2"-600 lb. check valve.

X-223A-Core spray "A" minimum flow to the suppression chamber CS-MO-5A.
The test volume for this penetration is between CS-MO-5A and manual
valve CS-24. Leakage tests showed a leak rate of 33.8 scfh. The
established limit is 1.5 scfh. CS-M05A was disassembled for repair
and it was found that the seating surfaces were rough. The seats were.

lapped. After repair the leak rate was reduced to .001 scfh. CS-MO-5A
is an Anchor 3"-300 lb. gate valve.

X-223B-Core spray "B" minimum flow to the suppression chamber CS-MO-5B.
The test volume for this penetration is between CS-MO-5B and manual
valve CS-25. Leakage tests showed a leak rate of 18.66 scfh. The
established limit is 1.0 scfh. CS-MO-5B was disassembled for repair
and it was found that the seating surfaces were rough and pitted.
The valve seats were cleaned and lapped. After repair the leak rate
was reduced to 1.6 scfh. _Although.the reduced leak rate is greater
than the individual valve limit, the leakage was attributed to the

,(.
manual valve which is not a primary containment isolation valve.

'

CS-MO-5B is an Anchor 3"-300 lb. gate valve.
,,

.

'

m

- -17-

.
_ . - - . - . .-. .- . - - - . .



|
,

X-225B-Residual heat removal pump "C" suction from the suppression

chamber RHR-MO-13C. The test volume for this penetration is between/
'

RHR-MO-13C and manual valve RHR-19. Leakage tests showed a leak rate
'~' of 14.89 scfh. The established limit is 10 scfh. RHR-M0-13C was

disassembled for repair'and it was found that the seating surfaces
were rough and pitted. The seats were lapped, and the leak rate was
reduced to 3.19 scfh. Even though the initial leak rate exceeded
the limit, primary containment would have been maintained within
limits due to the safety margin in the established limits. RHR-MO-13C
is an Anchor 20"-150 lb. gate valve.

X-226-HPCI' pump suction from the suppression chamber HPCI-M0-58. The
test volume for this penetration is between HPCI-MO-58 and manual
valve HPCI-12. Leakage tests showed a leak rate of 105.66 scfh. The

established limit is 3.0 scfh. HPCI-MV-58 was disassembled for repair,
and it was.found that the valve seats were rough and pitted. The

seats were lapped and the leak rate was reduced to 2.89 scfh. HPCI-
MO-58 is an Anchor 16"-150 lb. gate valv.e.

X-227A-Core spray pump "A" suction from the suppression chamber,
CS-MO-7A. ' The test volume for this penetration is between CS-MO-7A
and manual valve CS-10. Leakage tests showed a leak rate of 6.35
scfh. The limit for this penetration is 1.0 scfh. CS-MV-7A was
disassembled for repair and it was found that the valve seating
surfaces were rough and dirty. The seats were cleaned and; lapped.
The leak rate was reduced to 0.373 scfh. CS-MO-7A is an Anchor 14"-
150 lb. gate valve.

,
\ .

X-8-Main Steam Line Drains MS-MO-74 (inboard isolation) and MS-MO-77N.-
(outboard isolation). October, 1975 leak tests showed a leak rate of
1.9 scfh. The established limit for this penetration is 1.5 scfh.
Although the leakage found is greater than the limit, the valves were
not repaired due to the closeness of the two valves, and the wide
margin between the maximum leakage and the allowable Technical
Specification limit.

X-9A Feedwater Check Valves RF-15CV and RF-16CV. This penetration
test volume was tested in October, 1975 with water. The pressure was
maintained at 58 psig and the leakage water was collected as time was
recorded. Calculations converted the measured water leakage to a

corresponding air leak rate. The leak rates found were 12.3 scfh for
RF-15CV and .13 scfh for RF-16CV. The established limit for this
penetration is 2.0 scfh. Although the leakage found was greater than
limits, the valves were not repaired because of the margin between
the established maximum and Tech. Spec. allowable.

X-9A-RCIC and RWCU connection to Feedwater, RCIC-AO-22, RCIC-MO-17,
and RWCU-15CV. This penetration test volume was tested in October,
1975 with water. The pressure was maintained at 58 psig and the
leakage water was collected as a function of time. Calculations
converted this leakage rate to that of air. The leak rate found was
.461 for this penetration. The established maximum for this test
volune is 13.0 scfh. The leak rate found is well within limits.

t
''' X-9B Feedwater Check Valves RF-13CV and RF-14CV. This test volume

- was tested with water as described in penetration X-9A. The leak
rate test of October, 1975 showed a combined leakage for both valvesi

-18-



.______-_ -
__

was 17.69 scfh. The established maximum for this penetration is 10.0
scfh. Neither valve was repaired because of the margin between the
established maximum and allowable._,

X-9B-HPCI Conncection to Feedwater HPCI-AO-18 and HPCI-MO-57. The
October 1975 test of this penetration showed a leak rate of 0 scfh
with an established maximum of 10.0 scfh. This penetration was tested
with water as described in X-9A.

X-10-RCIC Steam Supply Line RCIC-MO-15 and RCIC-MO-16. This penetra-
tion test volume showed a leak rate of 7.9 scfh. The established
maximum for these valves is 2.0 scfh. Neither of the valves were re-
paired because of the margin of the allowable and established limits.
This penetration was tested in October, 1975.

X-ll-HPCI Steam Supply Line HPCI-MO-15 and'HPCI-MO-16. On April 23,
1974 HPCI-MO-16 was suspected of leaking excuscively. A leak rate
measurement at that time showed a leakage of 246.26 scfh. HPCI-MO-16
was disassembled and the seating surfaces were lapped. The valve
was retested following repair on April 29, 1974, with a measured
leakage of'0 scfh. HPCI-MO-16 was again suspected of leaking and
tested on December 10, 1974. The leakage found at that time was .86
scfh. During the routine local leak rate tests conducted in October,
1975 the leakage of this penetration was found to be .985 'sefh. The
established maximum is 2.0 scfh. HPCI-MO-16 is an Anchor 10" gate

j valve. '

/ X-12-RHR shutdown cooling suction valves RHR-MO-17 and RHR-M0-18.
s./ This penetration was tested in October, 1975 and showed a leak rate

of 0 scfh. The established maximum for this penetration is 4.0 sefh.
!

X-13A-RHR Injection Line to Reactor RHR-MO-25A and RHR-MO-27A. This
penetration was tested in October, 1975. The leakage rate found was '

.103 scfh. The established maximum leakage for this test volume is
5.0 scfh.

X-13B-RHR Injection Line to Reactor RHR-MO-25B and RHR-M0-27L. This
penetration was tested in October, 1975. The leakage rate fcund was
4.85 scfh. The established maximum for these valves is 1.5 scfh.
Although the maximum was exceeded neither valve was repaired because
of the margin between the total maximum and the allowable, ar.d also
because of the low leakage found in the 'A' injection valves (X-13A)..

X-14-RWCU System Inlet RWCU-MO-15 and RWCU-MO-18. This penetration
was tested in October, 1975 with the leakage rate found at 1.29 scfh.
The established maximum for these valves is 2.0 scfh.

X-16A-Core Spray to Reactor CS-MO-11A and CS-MO-12A. This penetra-
tion was tested in October, 1975. The leakage rate found was .61 scfh.
The established maximum for these valves is 1.0 scfh.

X-16B-Core Spray to Reactor CS-MO-11B and CS-MO-12B. This penetration
was tested in October, 1975. The leak rate found was .08 scfh. The

( established maximum for these valves is 1.0 scfh.

- X-17-Reactor Head Spray Line RHR-MO-32 and RHR-M0-33. This penetration
-- was tested in October, 1975. The leak rate found was .87 scfh. The

~~

established maximum for these valves is 4.0 scfh.

-19-
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X-18-Drywell Equipment Drain Sump Discharge Line RW-732AV and RW-733AV.
This penetration was tested in October 1975. The leak rate found was7

.10 scfh. The established maximum for these valves is 1.5 scfh.
_,

X-19-Drywell Floor Drain Sump Discharge Line RW-765AV and RW-766AV.
This penetration was tested in October 1975. The leak rate found was
.549 scfh. The established maximum for these valves is 2.0 scfh.

X-25-Purge and Vent Supply to Drywell ACAD-1305MV and ACAD-130'6MV. This
penetration was tested in November 1975 following its installation in
October 1975. The leak rate found was O scfh. The established maximum
for these valves is .1 scfh.

X-36-Control Rod Drive Exhaust Water to Reactor CRD-11CV and CRD-12CV.
These valves were individually tested in October 1975. The leakage
found for CRD-llCV was 1.05 scfh and that found for CRD-12CV was .426

I s c fh. The established maximum for both valves is 6.5 scfh.
~

X-39A-Drywell Spray Header Supply RHR-MO-26A and RHR-M0-31A. This
penetration was tested in October 1975. The leak rate found was 0 scfh,

| and the established maximum for these valves is 1.0 scfh.
'

X-39B-Drywell Spray Header Supply RHR-M0-26B and RHR-MO-31B. This
penetration was tested in October 1975. The leak rate fcund was O s'efh,
and the established maximum for these valves is 1.0 sefh.

X-39B-ACAD Supply Inlet Lines ACAD-1311MV and ACAD-1312MV. These valves
/ were installed in the Primary Containment System in October 1975 and's;- were tested in November 1975. The leak rate found was O scfh. The

established maximum for these valves is .1 scfh.

X-41-Reactor Water Sample Line RR-740AV and RR-741AV. This penetration
was tested in October 1975. The leak rate found was .008 scfh, and the
established maximum for these valves is 1.0 scfh.

|

X-42-Standby Liquid Control Injection SLC-12CV and SLC-13CV. These
valves were individually tested in October 1975. The leak rate of SLC-
12CV was .01 scfh, and that of SLC-13CV was .17 scfh. The combined
established maximum is 1.5 scfh.

X-205-Purge and Vent Supply to Torus.PC-233MV and PC-237MV. This
penetration was leak tested in October 1975. The leak rate found was
7.29 scfh. The established maximum for these valves is 5.0 scfh.
Although the as found leakage was greater than the maximum neither valve
was repaired due to the margin between maximum and allowable.

i
%

.

-20-
_

. - _ _ _ _ _



i

X-205-ACAD Supply to the Torus ACAD-1303MV and ACAD-1304MV. Both of

these valves were installed in October 1975 and were leak tested in
November 1975. The leak rate found was 0 scfh. The established maximum

\'# for these valves is .1 scfh.

X-210A-RCIC Minimum Flow Line RCIC-MO-27 and RCIC-13CV. This pene-

tration was leak tested in October 1975. The leak rate was found to be
.85 scfh. The established maximum for these valves is 1.0 scfh.

X-210A-RHR to Torus RHR-M0-21A. This penetration was tested in October
1975. The leak rate for this valve was .449 sefh. The established
maximum is 1.0 scfh.

X-210A-RHR Minimus Flow Line RHR-MO-16A RHR-10CV and RHR-12CV. This
penetration was tested in October 1975. The leak rate was found to be
. 66 scfh. The established msximun. for these valves is 1.0 scfh.

X-210B-HPCI Minimum Flow Line HPCI-MO-25 and HPCI-17CV. This pene-
tration was tested in.0ctober 1975. The leak r' ate was found to be .147
scfh. The established maximum for these valves is 1.0 scfh.

X-210B-RHR Minimum, Flow Line RHR-MO-16B, RHR-llCV and RHR-13CV. This
penetration was tes'ted in October 1975. The leak rate found was'.033
scfh. The established maximum for these valves is .1 s c fh . -

X-210A & 211A-RHR Discharge to Torus RHR-MO-34A, RHR-MO-38A and RNR-MO-
39A. These penetrations were tested in October 1975. The leak rate
found was .140 scfh. The established maximum for these valves is 1.0
scfh.3,,

X-210B & 211B-RHR Discharge to Torus RHR-M0-34B, RHR-MO-38B, and RHR-MO-
39B. These penetrations were tested in October 1975. The leak rate
found was 1.21 scfh. The established maximum for these valves is 8.0 .

scfh.

X-211B-ACAD Supply to Torus ACAD-130lMV and ACAD 1302MV. Both of these
valves were installed in October 1975. The valves were tested in
November 1975 and the leak rate was found to be .025 scfh. The estab-
lished maximum for these valves is .1 scfh.

X-222-HPCI Turbine Drain HPCI-16CV. This penetration was tested in
October 1975. The leak rate found was .303 sefh. The established
maximum for this valve is 1.0 scfh.

X-223A-Core Spray Test Line to Torus CS-MO-26A. This penetration was
tested in October 1975. The leak rate found was .089 scfh. The estab-
lished maximum combined leakage of CS-MO-5A and CS-MO-26A is 1.5 scfh.
The as left combined leakage was .09 scfh (see previous discussion of
X-223A).

X-223B-Core Spray Test Line to Torus CS-MO-26B. This penetration was
tested in October 1975. The leak rate found was O scfh. The estab-
lished maximum combined leakage of CS-MO-5B and CS-MO-26B is 1.0 scfh.

t The as left combined leakage was 1.63 scfh (see previous discussion of
X-223B).-

.

O

-
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X-225A-RHR Suction from Torus RHR-M0-13A. This penetration was tested
in October 1975. The leak rate found was .15 scfh. The total estab-
lished maximum leak rate of penetrations X-225A thru D is 10.0 scfh.

- ,

X-225C-RHR Suction from Torus RHR-MO-13B. This penetration was tested
in October 1975. The leak rate found was 3.69 scfh. The total estab-
lished maximum leak rate of penetrations X-225A thru D is 10.0 scfh.

X-225D-RHR Suction from Torus RHR-MO-13D. This penetration was tested
in October 1975. The leak rate found was 1.11 scfh. The total estab-
lished maximum leak rate of penetrations X-225A thru D is 10.0 scfh.

X-224-RCIC Suction from Torus RCIC-M0-41. This penetration was tested
in October 1975. The leak rate found was 1.26 scfh. The established
maximum for this valve is .5 scfh. Although the maximum leakage was
exceeded the' valve was not repaired due to the margin between the total
maximum and allowed.

X-227B-Core Spray Suction from Torus CS-M0-7B. This penetration was
tested in October 1975. The leak rate found was .159 scfh. The total
established maximum leakage for penetrations X-227A and B is 1.0 scfh.
The as left leakage, for both penetrations was .532 scfh (see previous
discussion of X-227A) .

The following penetrations are Type B which include expansion bellows,
double gasketed seals, airlock doors, and electrical penetrations.'

X-1A-Northeast Drywell Equipment Hatch. This penetration has been
_;, tested 12 times since the last Type A test. The maximum time between

tests was 6 months, and the maximum leakage seen was .1 sc fh , as mea-
sured on February 8,1975. The maximum leakage seen was 0 sefh and was
recorded on 8 of the 12 tests. The established maximum for this pen-
etration is .1 scfh.

X-1B-Southwest Drywell Equipment Hatch. This penetration was tested in
October 1975 and again in November 1976. The leak rate found in October
1975 was .453 scfh and in November 1976 it was .068 scfh. The estab-
lished maximum leakage for this hatch is .1 scfh. In the 1975 test the
gaskets were not cleaned or replaced even though the maximum was exceeded.

X-4-Drywell Head Access Hatch. This penetration was tested in July 1974
and again in October 1975. Both tests indicated a leak rate of 0 sefh.
The established maximum leakage for this hatch is .1 scfh.

X-6-Control Rod Drive Removal Hatch. This penetration was tested 7
times since last Type A test. The maximum time between tests was 10months. The highest leak rate seen was during the October 1975 test
with a leakage of .068, and the smallest leakage ssen was O scfh. The
established maximum leakage for this hatch is .1 scfh.

(
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X-200A-Northwest Torus Access Hatch. This penetration has been tested
11 times since the last Type A test. The maximum time between tests was ,

s% , 7 months. All 11 tests yielded a leak rate of 0 scfh. The established
maximum for this batch is .1 scfh.

|

|
X-200B-Southeast Torus Access Hatch. This penetration was tested in
October 1975 and in November 1975. The 1975 test result was 0 scfh and
the 1976 test result was .017 scfh. The established maximum for this
hatch is .1 scfh.

Drywell Head - This seal was tested in October 1975 and again in November
1976. The 1975 test showed a leakage of .41 scfh and the 1976 test
showed a leakage of .02 scfh. The established maximum' leakage is .1
scfh. The 1975 test exceeded the maximum limit however no gasket re-
placement or . repair was done due to the margin between the total maximum
and the allowable.

X-2-Drywell Personnel Air Lock Door. This penetration has been tested
77 times since the last Type A test. Four of these tests were conducted I

at Pa (58 psig) and the remainder were at 3 psig. The higher pressure |
tests were conducted in March 1974, February 1975, October 1975, and
September 1976. The leak rates found from these full pressure tests
were 11.5, 7.9, 2.87, and 0 scfh respectively. The maximum leakage
found at the reduced pressure was 46 scfh on October 22, 1974. A retest
following gasket cleaning showed a 0 scfh leak rate. The maximumi
reduced pressure leak rate found, in which no repair or retest was'done,
was 11.55 scfh on January 5, 1975. The established maximum leakage is

'

6.3 scfh at full pressure and 1.36 scfh at the reduced pressure. The
\' leak rates that exceeded the maximum were not repaired because of the

margin between the total maximum and the allowable. The inner door
gasket was replaced following the full pressure test on September 20,
1976 and prior to the Type A test conducted on November 7,1976. The

,

inner door gasket was replaced because of a tear in the lower section.
This tear was not across the sealing surface and did not inhibit the
sealing ability of the inner door. A reduced pressure test was con-
ducted on November 11, 1976 to insure the inner door gasket was in-
stalled and sealing properly. The leak rate found was O scfh.

X-7A thru X-7D-Main Steam Line Expansion Bellows. These four pene-
trations were tested at 5 psig in October 1975. The highest leak rate
found was on penetration X-7C inner bellows with a leakage of .04 scfh.
This leak rate corrected to 58 psig is .14 scfh. The total leakage of
all four penetrations was .14 scfh. Correction to 58 psig gives .46
scfh. The established maximum for these same penetrations is .4 scfh.

X-9A & X-9B-Reactor Feedwater Line Expansion Bellows. Both of these
penetrations were tested in October 1975 at 5 psig. The leak rate found
for both was 0 scfh. The total established maximum for these two
penetrations is .2 scfh.

(
-
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Electrical Penetrations-There are 20 electrical penetrations into the
drywell. All of these were tested in late September 1975. The estab-
lished maximum leakage for each electrical penetration is .1 scfh. The
maximum leakage seen from these penetrations was .05 scfh as found on X-,

100E. The total leakage of all electrical penetrations was .084 scfh.

X-7A-Main Steam Isolation Valves MS-AO-80A and MS-AO-86A. This pen-
etration was tested on September 27, 1975 and again on September 18,
1976. During the 1975 tests the leakage was found to be 30.72 scfh from
both valves at 29 psig. Further testing showed that the outboard valve
MS-AO-86A was leaking more than the inboard valve.

The outboard valve MS-AO-86A was disassembled and inspected to determine
the cause of leakage. The only damage found on the main seat was a
small scratch and three small pits at the bottom of the seat. Lapping
was accomplished using a pneumatic lapping tool.

The concentricity of the stem disc was checked and found to be approx- I
!

imately twenty five' mills out of round with respect to the shaft. The fseating surface was ground and polished to bring it back into round with I

the shaft. The stem disc was then lapped to its seat, and 100% seating
contact was verified.

The valve was then reassembled and retested. The leak rate following |
repair was 1.77 scfh at 29 psig. The established maximum for these
valves is 5.0 scfh, and the Technical Specification limit is 11.5's,cfh.

This penetration was again tested on September 18, 1976. The leak rate I

found during that test was 5.83 scfh. Since this leakage was within
Technical Specification limits no repair was done.--

X-7B-Main Steam Isolation Valves MS-A0-80B and MS-AO-86B. This pen-
etration has been tested twice since the last Type A test. In September
1975 the combined leakage of both valves was 13.82 scfh. Since this is
above limits further testing was done to determine individual valve
leakages, and it was found that MS-AO-80B had a leakage of 9.37 scfh and
MS-A086B had a leakage of 4.45 scfh. No repairs were made since the
leakage was acceptable.

The penetration was again tested in September of 1976. The combined
leakage found was 11.48 scfh. Since this is above limits further
testing was done to determine the individual valve leakage rates. It
was found that MS-AO-80B had a leakage of 10.00 scfh and MS-AO-86B had a
leakage of 1.48 scfh. The individual leakages were within limits and no
repairs were made to the valves.

-24-,
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X-7C-Main Steam Isolation Valves MS-AO-80C and MS-AO-86C. This pen-
etration was tested twice since the last Type A test. In September,
1975 the leakage found was 8.633 scfh. Since this was within limits
no repair was done. In September, 1976 the leakage found was 9.43
scfh. Again no repair was done since this leakage was within limits.

S-7D-Main Steam Isolation Valves MS-AO-80D and MS-AO-86D. This pen-
etration has been tested twice since the last Type A test. In September,
1975 the leakage of both valves was 14.384 scfh. Further testing showed
that the inboard valve leakage MS-AO-80D was 11.494 scfh and the outboard
valve leakage MS-AO-86D was 2.89 scfh. Since both valves tested within
limits no repair was done.

In September, 1976 these valves were again tested for leakage. The
combined leakage of both valves was 13.75 scfh. Further testing was
done to determine the individual valve leakages, and it was seen that
MS-AO-80D had a leak rate of 6.21 scfh and MS-AO-86D had a leak rate
of 7.54 scfh. 'Since both leakages were within limits no repairs were
made.

The total uncontained leakage found during the October, 1975 local
leak rate tests was 900 scfh. The total leak rate of all Type B & C
tests following repair and/or adjustment of all 14 primary containment
penetrations was 121.74 scfh. The allowable limit of Type B &'C tests
for Cooper Station is 189 scfh. .

.

The previously stated intent of the Nebraska Public Power District was
to devise and test procedures for leak testing of Main Steam Isolation
Valves at the Design Basis Accident (DBA) pressure of 58 psig. Reasons
for failure of the October, 1975 test to produce valid test results
hav.e also been previously discussed.

The test conducted during the first refueling outage in September, 1976'
produced invalid results due to the following apparent reasons:

1. Temperature decay effects on the piping between the MSIV's, also
tends to reduce pressures of the test medium in that piping sec-
tion. Such pressure decreases are not distinguishable from
pressure drops due to leakage, thus giving false indications of
leakage.

2. The reactor pressure was difficult to control, during the test
period, due to:

a) the large volume of the reactor system, which leads to a
relatively lenghty response times for given pressure adjust-
ments;

b) the relatively low pressures and ranges or pressure control;
and

c) variations in vapor pressures in the reactor system caused
by transient cooling effects of the RHR system.

The difficulties in maintaining reactor system pressure control leak
- to leakage across the valve seat because of a pressure differential

i applied against the normal flow direction of the valve.

-25-
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The pressure decay method (which is an acceptable method of testing)
was employed during the outboard MSIV DBA Leak Test. This method of
testing applies pressure to the bottom of the main plug of the inboard
MSIV tending to unseat the valve when variations in reactor pressure
permit a sufficient pressure differential across the plug. It is
concluded, that the tendency to unseat when pressurized in the reverse
directions accounts for the inconclusive correlation of data ob-
served during the 29 psig and 58 psig leak tests. When performing
its isolation function, pressure would be applied to the upstream
side of the Main Steam Valve and would tend to seat the valve. For
this reason, testing the MSIV's at 29 psig is considered acceptable
and accurate.

Due to problems in developing a viable procedure for testing MSIV
leakage at 58 psig, the District will continue the surveillance
testing at the pressures and interval currently required by the
Technical Specifications.

,
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TEXAS INSTRUM ENTS
_

INCORPORATED
POST OFFICE WOX $444 * HOUSTON. TEX A6 77000

Dryotal Systems Division

CERTIFICATE OF CALIBRATION

Pressure Gage No. 2843 _ h!odel No. llS-01 Bourdon Capsule No.10420

October 7, 1976 -

Calibration Date:
,

This instrument has been calibrated to meet or exceed all published specifications.The
calibration has been performed with a pressure measurement system whose accuracy is
traceable to the National Bureau of Standards.

Traceability is achieved through a pressure standard which is certified by the Na'tional
Bureau of Standards at planned intervals. This standard is maintained and operated in
an environment controlled to the extent necessary to assure continued measurements

r~ of the required accuracy. Test data, applicable to this instrument,is maintained on file
V at Texas Instruments Incorporated for a period of five years from date of shipment.

Standard NBS Test No. Date

'

Ruska Double-Range 213170 12-17-75
'

- - ,

Dead Weight Tester 12-24-75 z,,

low Range Piston No. L-135
._ .m

High Range Piston No. V-192 ' ~ --

Ruska Weight Set 40093 6-04-70 . . ,,']~

,

Model 2460-910/SPL, No.13788 - jy
. '1

-- . . ;;..:
, ._,

' ~

_7 N *N . . .1 - fl.
. - - TEXAS IMSTRUMENTS INC ORATED _ ,, ,3d. _ , _ .

Standardt Laborato ;.,-- -| ,' . . , g .1. . .

-
._4

- . -

- . _ . . . . .
_ .,. . - . ,;,,

. -i'l
'

- --

- . .:- ...~ - - = . _ . ,- -
- ,

_ 3
. - :.5

- - ' .=@
m

. -l( n,,

. c, - --

. :4.-}_

.
. 3

~

~'

;

.o ..wu.. etw.y .,o. n . m.m.m :, . m.c<7.a m . Tw x p io s.,,.co : . cro.cz rw .s
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TEXAS INSTRUM ENTS
s

I N C olt P olt AT E D
POST OFFICC BOX 1444. HOUSTON. TEM AS 77001

Digital Systems Division

- CERTIFICATE OF CALIBRATION

Pressure Gage No. 28M Model No.145-01 Bourdon Capsule No.10418

Octoter 18, 1976 -
.

Calibration Date:*

'

This instrument has been calibrated to meet or exceed all published specifications.The
calibration has been performed with a pressure measurement system whose acetiracy is

traceable to the National Bureau of Standards.

Traceability is achieved through a pressure standard which is certiGed by the National
Bureau of Standards at planned intervals. This standard is maintained and op.erated in
an environment controlled to the extent necessary to assure continued measurements
of the required accuracy. Test data, applicable to this instrument, is maintained on fileg
at Texas Instruments Incorporated for a period of five years from date of shipment.a

Standard NBS Test No. Date

Ruska Double Range . 213170 . 12-17-75 J-.

Dead Weight Tester
-

.12-24-75 . , h
Low Range Piston No. L-135 .

:

High Range Piston No. %192 ~ .. ._
- -

. . ,.._. . . . . . . ..

- 9. ,

.

.., _ $.Ruska Weight Set
. __. . . _" .. 4, 009'3 . 6-04-7.0 . . . . . -

#

~ ^ ~ - ~ ~ " .y"

Model 2460-910/SPL, No.13788 _.. - - u
.

.
. .

.,
. s

,
g

,
..

-i~
. . - . .. .y

-
.. .

3 . _ . ., . ; g .,. . ..;e.. -;,. ._. ;. n--:a, . , , . '-~.. . ; - . . .., r.
,

,'
,

'. . ; . .. . .;,j . '.',_.;,,y.- - . . - . . ... .. .. , . .
-

,

..A
- - TEXAS INSTRUMENTS INCO RATED . .J - - r:;-- is' , . . _

.

. ' .. *..';y - . . 'Q:'.M
/r eJ. . -

*

. . ' ' ' ' '9 .-. . - - . :. ? .' -
-. . ' ' Standards Laborato

'*

.
... . .. :. : . _ . . . .

-

.. . ~ . - - . .. .- ; .. : -

. - - . . - - _ _. _ . - . t. w . . ... n.j.. ,
.-

1..- . . - . . . . . . . ,
._ ._ .,. .. . -

3 .. - . .g
.

. . , . d .OE;.fi-2- W3.3.i ' y.' *~: :;3--d -4,'.5 ---- ,--r-;*. 4 . .. ..; . g: .-- 'J.,.' . ? j.-* .' ~* *

. ~**"_'..*.'.*f,.-'.
. .. . .

. . _ _ . .. . - . . _ _ . .

...' ... .
- - . - . . . - . . . .n.

. . . . . .

: ?.2:i.@-
.

-- ~*'L~ ..
~

. f:... . ~ ' .~ ..
.. . ~ .._:

-

.. .. . .

- ---w
- -

.
.. . , m_.-

.

. 44

-
*

. .-:
\
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- - --
. .- M' ~ ~''

. .

. -
-

. : . -'3
. . .

.
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TEXAS INSTRUMENTS INCORPORATE 0, DIGITAL SY STEMS DIVISION !

P.O. 60X 1444, HOUSTON, TEXAS 77001
_. _ .T E LE PH GN E:.._. . 713. .49 4-5115 . __...._ _._ .__ _ . . _ . . . . .

********** PRECISION PRESSURE CALISRATION TABLE **********
*

.

CAPSULE S/N: 10918 INSTR. S/N: 2644 CAL'N DATE: 10/1d/7o .. . ..

C A PSULc R AT ED PR ESSURE: . 100 PSIA . MAX PRESS: 200 PSIA _.. . . _ . . ..

LAPSULd. !iPE: dll . . _ . _ _ _ . . . IN5TRuMENT.fiUDEL:. .145.-0.1 _ ___

CAPSULE TEMPERATURE AT C All BR AT IOrd : 49.2 UEG. C.
CALIBdATION STANDARD: P1601-S767 CTR GEAKINGi 2.00:1

. CALIBRATED BY: . . . ._ _ _ . . . _ _ . _ _ _

_ _ _ _ _ _ _---

TRUE PRESSURE -. . ._ _ _.C O U N T E R .R E A D I N G _ . . ,_. _._ . . . . , , , _ , , . _ _ , _ _ , _

- ..- L . P S I A .. ) . . ._ ... _ _ ....( C O UN TSJ __ ,._,,, c o R c ,, r <. e ?. # j
0.0 0. o

'997. a25.000 ,

. _. .. .10.000._____._. ._. . t9.9 8. =_ ,C._. - .. - . _

15.000 ..__ . 45003.______ _. - .-3 __ .

20.000 . _ 20000 .. _ c_...___ . . . _ . . =.

. . . . 2 5 . 0 0 0 _....._ . _ 2.4 9.9 6 , t-

30.000 29992. - *9
35.000 34996. ed

_. .40.000. . - . . . _ , .199.92. .- 4 ~

45.000 . _ . __.. . . % 9 '/.4. . _._ +- 6
. . _ _ _ _ _ . , . . _

50.000- ._ _ _.._..49997._.._. +7
. .55.000. . ____.._. _ ___.5499.9 _. _a t-

_ _ __.

60.000 60000. n.
o5.000 65004. -u

'
. _ 70.000.._ .____ .._7.0000... _.____. _ _9 -

's 75.000 . . . . _ _ 74999. #I
.

.80.000 _ 80004. . . _ _ _ . . . _ . . . . . . . . .

65.000. . . _ _. 63006. . _ _ _ _ . _ _ _... . _ . . . . . . _ . . ,

90.000 90010. - '

-

S95.000 95014.
~

.P. -

100.000. . .. . __ __ . . . _10 0 01 5. .
'

f"-
'

- _ . _ _ _ _ . _ . _ - - -

NJTES- -

-

L...IMI S C ALIBP..\ TI ON T R ACE ABLE..T u THE NBS IHRU_ T HE ABOVf:.. ST ANUARO . ._ . .c..
W

2. THIS SECONDARY STANDAR0 SHOULD BE r(ECALIBRATED PERIODICALLYC.' 32
~

A. T '6 - L2 MO. .I NT ERV AL S OR, "AS' US E,J H ISTORYr.. OR POL ICY D I.CIAIE.l-'- . "W
.- . . . . . . . . .. .n - : .r.s. . .

1. PREiduRE. C ALIBRATION STANDARDS.CORkECYEb.Tb _ST b~ _GRA.lb ~...
980.645 CM/ S EC/SEC._ .UN LIS_DE.MERCUR.Y CURREC.TED. TO,ZERO DE.G,.C.. _ _ *

_ ?- - - - ?*

. .._: = _~
"

. . ;_ T: .

"
. __. - . . . ._ .___ _

4. C'OdiHEd- RE ADINW VS TRUE' 'PRESSURELAPPL I ES ONLY: 'AT 'ADOVE SPEC 1FIED. - <- d
'tAe5ULE: . TEMPERATURE. FOR 'OTWR .~. TEMPERATURE',fCOUNT.ER'' READING.?Vkr--MM
'

.

- . .PRESSUREh.EORc FUSED;. Quag,[.L. 80UR00N J.C APSUtEaMA.Y18E.%dRRECIEQ.3Yni ..g'g
._. .. th 0131.3E;.' COUNTER. READINLP.EAi.r DEG.Cm_DE.VI AT.LUN:.Ei(OM;CAtifu(AU O64~ bTWifr.-'t REF ER .TDIKANUAin.I FT T EMPE R'ATUR e - S ET I"I NG",NEED S/JRtAO'J U.dM EN.04) # -

. . . . . . ' . _ . . .....'.. _ _ ; _ . _ , ... . .i. . . Um__ .L : ; . 'd. . _ . _ _ _ _ . _ .. _ __ _

3. DIRECT. READING CAPSULE.S (S/N!.S_-100002 .19999): ..m-AAR N.:.1ch-C ?.'.~sE~fd
J ~ ~ ~

AduVE C AL 1BR AT ION D ATA . APPLI ES VSL.Y IF OPR MOOut E -INST ALLED . ''M_

.

-
2uEAkING. AdGVE. CAPSULE ANo INSTRUMcNTfS/N?.S. - -

-
_

.

[
.. . . :- s._ .

J,./_! L i 'i.s.il I d.l l.' Q 1 CUlf.WiElii6idEtidL ELEt'TRI C CG,
' '

- - _., ,,g'' _ _.
,

; .. _ :- m.. _ ,

* -
. : .. q. . . . - .-

;.
-

u. . . .

g~_- . _

_

..- . _ ... ...;-
__

-
._. . . - . . _ _ . . . . _ _ _ _ . , _ . _ . . . _ _ .. . _ . - . _ _ ..

-34-
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TEXAS l' ,TRUMENTS INCORPORATED, DIGITAL SYSTEMS DIVISION
.__.P. 0.__ B O X. 14_4.4., _ , HOUS T.Or.4, lE X A S _ 7]00.1 l

. . . .. . . _ . . _ . .

TELEPHONE: 713-494-5115
'%

**********. . . . . _ PREC I S_I ON_..P.RE.SSUR E CAL 18R AT ION TABt,_E **********

]CAPSULE S/N: 10420 INSTR..
. . . . _ _ _ . . _ . . . . _ . _ _ . . . . _ . _ _ . _ . . . . . _ . . . . .S/N: 2843 . CAL'N UATE: 10 / 07 /.76 .. . ._ __

. . C APSULE._R AT ED P8ESS_URE: 10.. PS I D M A X_ P.R E S.5 : R0. P.SJ D _
. ._

CAPSULE TYPE: 801 INSTRUMENT HODEL~: 145-01
_ . __

CAPSULE TEMPERATURE AT CALIBRATION: 49.8 DEG. C.
. . C A L I BR AT I ON _S T AND AR OJ_f--16 02-3118 CTR GEARING: 2.00:1

CALIBRATED BY: . .._ . . _ . _ _ _ . . ___
_ ___

. .. _._ . ...__ .T R UE P R E SS UR E COUNTER READING
~

( PSID ) (COUNTS)
0.0 0. o

_ _ 0 1 0 0_0 5_0.0_0. _o
'. _ _ . . . _ . . . _ . . _ . . . _

.. 1.0000 ____._ .... _ 9 9 9.8 . _..._ _- t _ ._..

_ _ . ._.1.5000 .__._.___ ... 15002'. _ _ m .__.__
._. . . _ _ _ _ _. . . . _ - 2.0.0.00

. 20.0.0.3.
__ _ . _ _ _

. >
|2.5000 25004. -u

3.0000 30002. -t. '

, .. . _ . .._3.5000 35.005. -r
4.0000 _ . _ _ _

4.5000
__ . _ . . 4 0 0 0 2 ._ _ _ _.._- a _ __ _ .. -

. _ _ , _ . . . _ _ _
45002.

. . 5 . 0.0 0 0._.._ 50003.
._ - t. . _ . _ _ _ . . . , , _ . . . . _ _ _ . . _ . _ _ . . . _ . . . _ . .

'

-3 .

5.5000 55007. -,

7 6.0000 60004. -u

"
. . . . .. _6.50.00_

. ..65005. -r
7.0000

__ 70002. . . -2
7.5000 74999. _ _ _ _ _ _ . _ _ _ _

. ... .%.__.. ..._ 8 . 0 0.0 0 79991. .
e :..

.. ___

. _ _ , _ _ _ _ _ _ _ _ _ _ , _ _ , , , . _,

.2
8.5000 84993. -- . y. . . - -
9.0000 - 89993.. '

= 2 .7 4 . 7-9
- m

9.500.0 .-

95_0.0.1. . .- 9w ; -E' '

~

W0YES* . 7[x9j
-

.._10.0000 100008.
.

' - . --

._. ...;;5.f__ _,.. .;_.c.:, G
-= _ . _ . . . _ . .

.

_....l ... .T H l_.S C A L I.8 8 A T I ON TRACEABLE _TO THE N85 THRU THE ABOVE STANDAR0. --

. . . . . . _ _ . . _ _ _ _

- ' &. '.- ..a; :i%
2. THI S S ECONDARY--S T ANDARD .SHOULD _ BE REC'ALIBR ATED"PER IODICAl.TgNM. 78

A T 6 .~. 11_NOK._I NT ERV AL S-f.OR,;. AS.; US E,_H I STORY.r _.OR POL ICY. D ICIATE. Nfd_ _ _ _ .

. . .. _. . __ . . . af .. J . _J _ ,_.____..i

_ . _ . :2."M

, . . . _

3. RRESSURE_C ALI BRATION .S TAND ARDS: CORREC.TED -TOiSTANDARD.(GRAVITY r ' ~ ,. ..: W
_ _ _ . _ . . . . . .

.. d
9 o 0.'6 65. .CM/ S EC / S E C. _.UN ITSj 0 F MERCURY _.CO.R. REC._TED .,TO_Z ERO ,,DEG. C. ' "'

-

. _ _ .
. "

i -

; 7 . - -' ~ . _ J * '': .v r ' ' - ' n ' ~~ ~ " --~. . -' " . Y K $ =.2 - y f
_ ._ .

*

7

COUNTER: READING' VS TRUE" PRESSURE APPLIESTO'N1Y AT J ABOVE' 5 pet IpIEU.n.V34
4.

.. . .C A P SUL~ti_J.E_MP.ER ATUR E . _ .FORiOT.H ER- T EMP_E R A LU.R.ErCOONTER' R E ADI NG'S VS"~ %q
_ . . .

_

.... PRE SSURE. FOR FU5ED DUART-Z iBOURDON C APSULE M AY .BE CORRECTEDu BY - . :-...2 54
+ 0. 01M . UE ; C OUNT hei READING PER- + DEG.C. 0EVI ATION-FROM- C ALIBRATION ""*

. _. .[IEMf (REEER.__T.O MANUAL
IF T EMPERATUR E...S Eh.1NG' _'.N[EE05~"R Ed'DJ USTMEN[.f 7T2.Di.$

.

~

, . - ^ -
.

;
.

Q~ . a . -:--;.:-74j
-'

'.
.:i. DIRcCT READING CAPSULES (S/N'S 10000 - 19999): W:A'R N'I N"G' ' ~ . l.$ii

.

f
~

AduV:i C AL I BR A T.I.ON 0 AT A APP.L I ES .ilNLX .IE._0 PR .M_O,DUL_E_ IrgST ALLED ' -- - ;_.ij
oE A a l N G . ABOV.E C A P S UL E. ._AND, I N S TRUME NT . S /N' S. _ . . _,..._ ,;

. _ f Zy. , . . . c.;;;;.n _ . -
--

-

._ ... .~ .. _ . .: .c _ ~." _ . . _7.3
.

, s. / P : 1_s 4 0 ',d 17-01 CUSTOMER:. GEhifML ELECTRIC - -

.. .

,_.E.
. - ' - ;.. _.q~_.y.Q

.

.
.,

.

$

_e. . e=_e_. q

_
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HO M E R R. DULIN CO.-

#
729 EAST WILLOW STREET

LONG BEACH , CALIFORNIA 908 06
O- '

424-8533 636-4096-

CALIBRATION CERTIFICATION

i;:p '- .

V8 SusMITTED sy: NEBRASKA PUBLIC PORER DISTRICT -

FLOWMETER SERIAL NO
'

TUBI! NO b21-G-10/83 *
~

6908A 264'O AlM ANUFACTUR ER F&P MFG. SERIAL NO.

REMARKS:Percen't^ tube scale, calibrated in SCFM Air @ 14.7 PSIA & 70*F...

.

Acmmacy t1% full scale
|

'

|N DIC ATED ACTUAL

PERCENT 'SCFM

100 2.509,

..-

75 1.904
-

. '
.n

50 _. 1.282
'

25 0.667
, . .

10 0.26 4
'

..

. -|
I 1

.

Flowmeter Ce rtified with NOMER R. DULIN CO.

12400 0.2% 7~77E,'p nent No. coib.ow

NBS No. Cert. No.' 2.4/146224 -(* Our standards are certified by or are traceable to the National Bureau of Stonderds
and comply with hit- C- 4 5 66 2 A.

'

I p,o, g,111073 Shipper No.
Q,

"

~
9-13.-76 3-13-77 R. Dulin :

_i D to A |

CAllBRATION DATE RECAllBRATION DA*E CAL'R ION TECHNICIAN
s

'-
., ,, _ . _ , . - .
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NEWf&?iMEN --

TEST RTIFICATE
Customer NEBRASKA PUBLIC PO_WER DISTRICT Their Order No.___. 101104a

76R -9d*ld RAddress _. golumus, Nebraska Our Order No.

Instrument __ h10 l d D u e d W / O w A u.c m hob. . ---

,

Serial No. DS507 Serial No. Serial No.
0

Range 100 - 140 F Range
. _ _ _

Range
__ ,_. ,_ _,

Curve No. NR226 Curve No. Curve No. -

Test Instr. Error Test Instr. Error Test Instr. Error
- . . . .

100 F '99.89
*

0 0 .11

- . _ . _ 11.g . _ . _ . . . _ _ .
.. - . -120 119.89

-

140 13%89_ .11
._ ._ _ _._.._ , _ __

_ . _ . - -_. -

,

i - - . . .
,,._.

I |

.|
__.__ .

.
;.

Serial No. Serial No. Serial No.
'

Range Ran_.;;.e, , Range, _, , , _ ,,
*

Curve No. Curve No. Curve No.
-

-

Test Insr. Error Test Instr. Error Test Inser. Error

|
!. '

*

I . . . .. : . . . . -. _. .___

| | !
. , . _ .

_ _ . _ . ._j . . . _ . . .
-

1 i
.

,i

' ii i I
l ._i.-... . _!_. . . . _ . _ _ . . _

I,-__....I_ - . . . .

' t
| g

Comments: This fFhese) Instrument (s) has (have) been calibrated sud is terr) guaranteed to

be accurate within ( .5 F )XK9000GEENmmmmmsigggggg

Certi6ed Correct THE FOXBORO COMPANY

N.E. Provost
ENGIN 1 DEPT. Test Made By

'

[. R. Roderick
( Signed __ . 2.ron Checked B,r _

~

9-2-76 8-31-76
. Date Date_

.

_.

... . . w.e e

-y-
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TEST CERTIMCATE -

%-
Customer Nebraska rublic Power District. Their Order No. 109104

!
Address _. .. columbus,,,,_ Nebraska __ Our Order No. 76R-92972

M/270lRG Dewcel W/Dynatherm BulbInstrument __ __

Serial No. Ds485 Serial No. Serial No.

100 - 14(f F Range
_ _ _ , _ ,

Range
, ,, ,Range

_

Curve No. NR226 Curve No. Curve No. -

Test Instr. Error Test Instr. Error Test Instr. Error
'100*F 99.85' .15' -

.

120 119.82 .18

140 139.93 .07
. _.

. . . _ _ _

|
- | - .. .

_ . - _ . . . - . . . _ _

Serial No. Serial No. Serial No.'

%' Range Range, ,
_

Range _ ,_, . ,_ _ _ __,
_

,,_,

Curve No. Curve No. Curve No. -

Test Insr. Error Test Instr. Error Test Iristr. c.rror

i
'

|Dewceltdsttemper ature points 100, a24 and ld F correspond to !
.

Note 1: ,

Dewpoint . Temperatures of 35;,5, 50.5, and-64.2' r.
'- - - - - - - - -

I

! I
- _ . . _ _ _ _ . . _

Use DI-2|gcurve to convert Dewcel Temperature t.o Dewpoint.
* i

Note 2:
-'-

i
~

j e

. Note 3? TemperaturA.and.. Resistance.. tests. werE_made .ua.ing mpi,==a& whama' . . _ _ .

|calibrat(onisdirectly traceable to;the Naticnal Burea'u of Standards.

Comments: This (These) Instrum mt (s) has ihave-) been calibrated and is free) guaranteed to

be accurate within ( .5* F ) 4fe <d-the. setal-chare ~ d.c,ange
.

.

Certified Correct THE FOXBORO COMPANY

! ENGINEE NG PT. Test Made By N. E. Provostl.

! 0 1.< L
M. Do ron Checked By R. Roderick

Signed __ ,,

,

- Date 8/24/76 Date_ 8/20/76
._

-

.i. (steo) :i.*
-"-

_ _ _ _
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TEST CERTIFICATE
Customer Nebraska Public Power District Their Order No. 109104

!Address _.....G1mbus, Nebraska Our Order No. 76R-92972 .)__

Instrument _ M/270lRG Dewcel W/Dynathern Bulb
_ ___ __ j

DS404Serial No. Serial No. Serial No.

Range _100-14(F Range Range
__ _ _ . _ _

Curve No. NR226 Curve No.
, . . . . , _ , _

Curve No. _ , ,. _, _, -
i..

Test Instr. - Error Test Instr. Error Test Inser. Error. -

. ... ._. _ . . . . . . _ _ _ . _ _ _ . . . _ --

100*F I 8 099.70 .3

120 119.68 .32

_ _ _ . . . _ _ _ _ __ _ _ . . _ _ .,-

L_._ _. ' -
.. ..

| -

I
- ' '

,.
.|| .

.

Serial No.
_

Serial No.
, _ _ , , . ,_

Serial No._,
. _ _ , , _

s
Range _ . _ _ , Range ,, Range,_.,,,

_ _ , _ _,

Curve No. Curve No.
. , , , , _ _

Curve No.
_

-

. _ ,

Test Insm Error Test Instr. Error Test Iristr. Error
:

| ~

.

I.. 8 -

Note 1: !Deweeltdsttemperature points 100, .20, and ] 4(f F correspond to!
! ewpoiT:t, Temperatures of -35!5r 50.-5 - and-64.28 F.

'
D 7

- - - - - - - -

| | 1
'

~ ~ ' ~ ~ ~ ~ " " ' "

Note 2: iU5'e'DT-T curve to co'nverE' Dewcel 'Te'mpYrat'Ulis" t 6' IEwpoinjt. |
l _ _ . _ . _ _ _ _._..._._l. _ ._ _ _ _ _ _ . . . . ...._ . _ _

'

l
ng equipm|ent whose! _| Temperature and Resistanceg ests wer made usiNote 3:

|calibrati;on is directly traceable to:the Natic nal Bureah of Standards.

Comments: ' Ibis 4These) Instrument-(4).has (haus). been calibrated and is.(are) guaranteed to

be accurate within ( .fF ) 196 of the-totebehart-ee seele-range.

.

Certified Correct THE FOXBORO COMPANY

ENGINEERIN DEPT. Test Made By N. E,._ Egaynst

*

Signed _ LAiron._. Checked By R._Rodericki

. Date 9/24/76 Date_ 8/20/76
.,

e*'

m . eis fi/so) ??

-40-
.-_ , ._ _ _ _
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TESDEKrlFICATE
b

Customer Nebraska Public Power District Their Order No. 109104
!

Addren_...colum_ bus, Nebraska Our Order No. 76R-92972
,,

Instrument._J/270lRG Dewcel W/Dynatherm Bulb _

DS447Serial No. Serial No. Serial No. .

Ran ge_,_ 10_0_-140* F Range Range
___ . , _ . _ _ . _ _

Curve No. NR 226 Curve No. Curve No. _. , , _ _ . .. ._.;__
.,. . _ _ ,

$ a. Test Instr. Error Test Instr. Error Test Instr. Error
,s .~;- . . . _ _ .... _. ___ _ .. ... - . _

f. .[". - ' 100* F I 99.85* .15'
.. .; . _ . .._

, ' " 120 119.75 .25
' " ;..,, ~.;. 140 139.89 .11

. ,, ._ . __ _ _ . . _ _ _ _ . - . _ __ *'
,

: : ?.y.. - -

- ...

.W.:0 *i .| -
*'

,
. . _ . . .-- . . .

',t

"

Serial No. Serial No. Serial No.
.Y .i

Range Ran. ige ,., Range _ __ ,_

1Curve No. Curve No. Curve No. -

I
Test Insx. Error Test Instr. Error Test Instr. Error >

(.
!.- (t .. ji -

8

|6 esc'el teist t'emp'erature"po'ints 100, 220, and ] 4F F corgespond to1

-
i..

Note 1:

- ,
IDewpoint., Temperatures .of . 35*. 5, . 50.5., and.64,2*r,

,

| 1

D re 2: Use DI-7 Eurve tr convirt'DeWeel TemperatQVs-'t 6' DewpbiliC ~ ~'~ ~'-~~ ~' ~
. _ _ . _ _ . _!.._. .

_j.
_

I

|TemperatdreandResistancefestsweremadeusd ngerluiphtwhose''' '

Note 3:

|cEribration-is-directly trEcdRble'tcT|the NatRTuil sureau or stendirds. |
i . .

i

Comments: This (Thest) Instrument ft) has thsve) been calibrated and is fm) guaranteed to

be accurate within ( .5*F ) 4fe J ii., 6;.d 1. .;-e w.k -teese.
.

.

<

Certified Correct THE FOXBORO COMPANY

ENGINEERIN Test Made By _N._E Provn=*

. Doiron R. RoderickSip ed _ Checked By
.s

- Date 8/24/76 Date_ 8/20/76
.

m

erais eso (t/ sol 7*

____ ______________________________-41-
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TEST CERTIFICATE
%.-

Nebraska Public Power District Their Order No.___109104Customer
/276R-92972Address-- Glumbus, liebraska -- - Our Order No.- - - - -

Instrument M/270lRG Dewcci W/Dynatherm Bulb
, __

Serial No. DS 495' , Serial No. ._ _ Serial No. _.. ._

Range.___loct 148 F_ Range Range -

__,___ .
_ , _ _ , _ _

Curve No. NR226 Curve No. Curve No..

3.' Test Inser. Error Test Instr. Error Test Instr. Error

100'F ' 99.85' .158
- _ . _ . .._ . ,. _

120 119.86 .14

140 139.89 .11 .

.. - .

' ' ! _ _ . . . -

I._ __1
-

f I -
Ii

! |.

Serial No. Serial No, Serial No.
v

Range Range , Range,_. _ ____ ,_
_ _ _ , . . , _ , _ _

Curve No. Curve No.Curve No.
__

. . . . _ _ _ _ , ,

-

Test - Ins 2. Error Test Inser. Error Test Inser. Erroe
I

| ..

Note 1: bewcel test t emperature poi ts 100,:L20, and 14[Fcorrespodto
DewpointiTemperattres 'of * 35'. 5 ' ' 50.5~,' and 64.2* F-

'~~ ~ '--''--"'-

_ _. . __| _ _ _. .. _
, .

I '
'

Note 2: Use DI-2 curve to convert Dewcel T rature t o Dewpoint.

I | i j j i i

Nota 3r |Temperatura_and..Pasistanca _ Tests, were_made .usjng_mquipAt whose' _ .__

|calibrat(on is diractly trai:eable to'the Natic nal Burea'u of Standards.

Comments: This (These) Instr ament fr)-has thave) been calibrated and is (me) guaranteed to

. be accurate within ( .5 F ) 4fedh :::d d=-= 4-rease,-8
.

Certified Correct THE FOXBORO COMPANY

ENGI RI G OEPT. Test Made By N.E. Provost

M.

Signed._ Do ron Checked By R. Roderick
,

- Date 8/24/76 Date _ 8/20/76
.

ec.= sie Woo) '1*

- -
_? ?- __ .-. --
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TEST CERTIFICATE.

Custonur Nebraska Public Power District Their Order No.__109104
!

Address _ .- .colu= bus, Nebraska __ _ Our Order No. 76R-92972
_

Instrument __M/270lRG Dewcel W/Dynatherm Bulb __, __
_ , . _ ,

.

Serial No. DS446 Serial No. Serial No.

Range 100-140 F Range
.__

Range
._ _ _ . _ _ _

,
,

Curve No. Curve No. -

. Curve No. NR226

.Y: Test Instr. Error Test Instr. Error Test In str. Error

100 F I 99.82* - 1B'
. . - . . - . . . . . - . . - - _ . .

-.- -- -
.

0
.

120 119.78 .22
._

140 139.89 .11 !
. _ - - - . . - . . . - .- . -

l -

.

| |'

-. -
;

. | | |
.

r Serial No. Serial No. Serial No.

Range Range _, Range

Curve No.
_. ... _ _ _ _ , _

Curve No.Curve No.

Test Ins 1. Error _ _ Test _ __. _ Instr. Error Test Instr. ._ Error

i .

j ' f' .! !.

Note 12 tDewcel te'st temperature points 100,J.20, and 14Cf F corrpspond to!
iDewpoint-[Temperatuces .of ;35) S , 50.5, ' and -64.2*-Ps

|MLM |
. . . , _ . .e- ...._ .. . _ . _

,

Note 2: Use DI-2 e .to_ :onv. Dewcel. Temperature _to Dewpoint.-.. .--- . . - -
.

| Temperature- and"RGUhh ! ! !l --
. f. ; -

sittanc'6- teEts were made 'dsing equipment whose.Note 3: ; *

calibration is dire:tly traceable to the National Bureau of__ Standards.

Comments: This (Tiren) Instrument fd has Thave-) been calibrated and is free) guaranteed to

be accurate within ( . 5' F - ) 49 -of-th; :::d-chenM-rego.

,

Certified Correct THE FOXBORO COMPANY

N. E. ProvostENGI ' ERIN DEPT. Test Made By

e '' (,
Signed __ M. Do,ir_9n__ Checked By R. Roderick

/ 4/ 6
.

Date Date_. 8/20/76
.

m. ... w.oi c.- -43-



|
,

350"| 01%

LL
j

,



_ , ,

COOPER NUCLEAR STATION OPERATIO::S Mid;UAL.

- - - - - - -

{J:J.7;LLANCE ?T.OCEDURE 6.3.1.3 7ts7

(
-

I. PURPOSE
,

To provide a detailed instruction for station personnel to assure that the
leakage of the primary containment vessel is within the allowable Icakage
limit specified in the Technical Specifications for Cooper Nuclear Station.

II. DISCUSSION

The primary containment integrated leakage tests will determine the primary
containment leakage rate in weight percent per day by pressurizing the con-
tainment vessel to 58 psig and measuring pressure decay.

III. REFERENCE MATERIAL

A. SAR.
-

.

1. Volume I, Section I, Table I-7-4.

s ~2. Volume II, Section V.
.

. -

3. Volume III, Section VII, Subsection 3.0.

4. Volume V, Section XIII, Subsection 4.0. -

B. Flow Diagrams. --

,

1. B & R Dwg. 2022, Rev.18 (N-03); Flow Diagrams, Primary Contmimaant -

Cooling and Nitrogen Inerting System.

2. B & R Dag. 2026, Rev. 7 (N-ON ; Reactor Vessel Instrumentation.

3. B & R Dag. 2027, Rev.13 (N-02); Flow D.iagram - Reactor Recircula,-
tion and Suppression Chamber Vent System and Connections.

.4. B & R Dwg. 2028, Rev.17; Flow Diagram - Reactor Building and Dry-
well Equipment Drain System. ,

5. B & R Dwg. 2029' *.Rev.13; Flow Diagram ' D5 mineralized;WateESystem,
' . , . .. e :, . .-

,

c.

6. B & R Dwg. 2031, Sht. 1, Rev. 16; Sht. 2, Rev. 18 (N-05)'g tS' t. ' 3,h
Rev. 23 (N-01); Flow Diagram - Reactor Building Closed Co61ing' Water
System. '

,

\ s
N

*
. .

(
'

-
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7. B & R Dwg. 2038, Rev. 11; Flow Dicgram - Reactor Building Floor and
** Roof Drains.

S. B & R Dag. 2039, Rev.11 (N-02); Flow Diagram - Control Rod Drive
Hydraulic System.

9. B & R Dag. 2040, Rev.13 (N-01) ; Flow Diagram - Residual Heat Removal
System.

10. B & R Dag. 2041, Rev. 22 (N-02); Flow Diagram - Reactor Building Unin
Steam System.

11. B & R &ag. 2042, Sht. 1, Rev. 13 (N-01) ; Sht. 2, Rev. 13; Sht. 3, Rev.
13; Flow Diagram - Reactor Water Clean-up System.

12. B & R &ag. 2043, Rev. ' (N-01); Flow Diagram - Reactor Core Isolation
Coolant and Reactor Feed System.

13. B & R &ag. 2044, Rev.16 (N-02); Flow Diagram,- High Pressure Coolant
Injection and Reactor Feed System.

"

,

14. B & R Dag. 2045, Rev.18 (N-01); Flow Diagram - Core Spray and Standby
Liquid Control System.

15. B & R &ag. 2049, Sht. 1, Rev. 24; Sht. 2, Rev. 23 (N-05); Sht. 3, Rev.
21; Sht. 4, Rev. 23; Flow Diagram - Condcasate Supply System. . |

'
. I

i

16. B & R &ag. 4259, Rev. 8; Containment Vessels, Sht. 1.
,

17. B & R &ag. 4260, Rev. 7; Containment Vessels, Sht. 2. .(

18. B & R &ag. 4261, Rev. 5; Containment Vessels, Sht. 3.

19. B & R Dag. 4262, Rev. 8; Containment Vessels, Sht. 4, Tenetration
De tails.

C. Codes and Documents.
.

1. 10CFR50, Appendix J.
.

2. ANSI 45.4. .

IV. PREP 2QUISITES

A. Notify Shift Supervisor before starting the test.

B. Coordinate testing with control room operator.

C. Verify that penetration X-1A, X-1B, X-4, X-6, X-2, X-200A, dr,ywell head,
and X-2003 have been secured and leak tested.

V. LIMITATIOSS

A. Surveillance Requirements - Technical Specifications (Section 4.7).

Maximum leakage is 0.476%/ day at 58 psig or 0.337%/ day at 29 psig.
\
'

Test Frequency - Perform this test three times each 10 year perio:1 during
a refueling outage.

{

i
-

'

-45-
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'

B. Ad=inistrative Limits.
! 1. All discrepancies or repairs made to leakage paths shall be recorded

in the Shif t Supervisor's log and the Data Sheet under discrepancies.

2. Data Sheet 6.3.1.3 attached shall be used to record the test, and

filed as part of the station records.

3. All testing shall be coordinated with the control room op' rator.e

4. Any jumpers installed or fuses pulled, during the performance of
this procedure, shall be recorded in the jumper log.

.

5. Failed data sensors and/or massive leakage may cause the test to be
discontinued. This decision vill be made by the test engineer.,

.

.

VI. PRECAUTIONS

A Barriers are to be established to limit access to the test area. Warnizig
signs shall be posted around the periphery of the test area.- Access be-
yond these established barriers at any time that the containment is pres-- ~

surized shall be permitted only to those persons authorized by the NPPD
4d.L * & .4.Test Engineer. Occue Tc W wuk $ = =, ,b {//-7- 76j Q,LAs .

B. Prior to test pressurizing, the areas uithin the Drywell and Suppression
Chamber shall be examined for equipment which may be damaged froh pres-
surizing to 58 psig.

7

C. The vessel head flange must be kept above 80*F - Tech. Spec. 3.6.A.
.

VII. TEST EQUIPMENT .

.,

A. Twenty resistance temperature detectors, range 40*F-180*F. .

.

B. 6 deucells, resistance type, range 0*F-150*F. Complete with power
supplies. .

C. Well type water manometer - 36" scale range.
~

D. Sling psychrometer. <

* '

E. Precision glass thermometers, range 30*F-120*F.

F. hro test pressure gauges 8 inch diameter, range O to 100 psig.

| G. Two air blowers, h'eavy duty type, suitable for air at 58 psig.

H. Roto =eter, maximum capacity 10.0 scf/ min.
/ x

.a

I (y,

t
-

.
~

-46-
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. .

_

'.Y_ ~ . TEST ??.'*I Z?4
1.
>

A. Freparations.

' ' Obtain permission from the Shif t Supervisor before beginning work..

Inspect accessible interior and exterior surfaces of the contain-
cent structure to uncover any evidence of structural deterioration
which may af fect either the containment structural integrity or
leak tightness. Any structural deterioration detected and' correc-
tive action taken shall be reported with the results of this test.

[. Open the 12 drywell to suppression chamber vacuum breakers approxi-
materly 6" using wooden blocks.

Install two temporary fans in the suppression chamber to promote
air mixing. Connect to feeder switch for CRD removal plat, form.

Refuse feeder for

This circuit is fed from MCC-N Breaker 3BL./f/94approximatelyfamps. g,g Opoo ,1f

/. Modify the drywell fan units by decreasing the blower spee'd by5
approximately 1/2. .

'

Evacuate the reference chamber and refill with dry N, to a pressure
of 60 psig. Conduct a 48 hour lehk rate test using rhe absolu~ et
method to confirm zero leakage. Complete Data Sheet. (

. -
.

~

iRecove level switch floats from RW-LS-355F, RW-LS-355C, RW-LS 390F,
7 and RW-LS-390G (drywell equipment and floor drain sumps), and store
s#

n' tag TIP System drive mechanism /Myk AY N
. g'. , [ ,,,, [floats outside of drywell.

c
8. h. cr p r=.j c_- ::---*,

.J .4., for each of the four TIP drives. ,
,

9. Conduct a thorough examination of the drywell and pressure suppression
~

chamber to remove anything which may be damaged by the test pressure. .

and insure all personnel are out of the drywell and torus.

10. Establish normal operating level of the pressure suppression chamber
and reactor vessel, and limit all activities that could remove or
add water inventory to the vessel.

Vent the reactor pressure vessel to the drywell, and block open the.

vent line check valve.
,

2. Install RTD's and Dewcells in the drywell and torus at the following
locations. Apply the listed we,ighing f actors to all calculations.

Note: Do not mount sl!'nsors near fan discharges or any source of
heat. \

-) ;

\
-

.

|

|' .

!
'

.

|
'
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.

*
1

<
.

. . . .

SENSOR TYPE SENSOR NO. WEIGHING NO. ELEVATION AZIFMTIH

Dewee C1 1E-1 .150 903' O' j,

DC2 FE-2 .150 903' 24 0 '
.

'

DC3 FE-3 .100 958' (0 *

DC4- ME-4 .150 903' 1 240 '

DC5 MC-5 .225 Torus '180*
,

DC6 1E-6 .225 Torus C*
'

RTD's Tl 501-B .027 903' 9@*
,

T2 .501-C .027 903' 3 010 "

T3 501-D .027 903' 18t0*, ,

'

T4 500-A .027 903' 135*

TS 500-B .027 903' ( 9@*
.

T6 500-C .027 903' 3 010 'p.

v T7 500-D .027 903' 18@*

T8 ~502-A .075 888' - 6@*

T9 502-B .075 888' 24(D*
.

T10 505-A .030 931' c*
T11 505-C .030 931' 22'5'

T12 505-E .030 931' 135*.

T13 510-A .025 958' e'.

,

T14 510-B .025 958' 300*-

T15 510-C .025 958' 2 110 "
~

T16 510-D .025 958' 135*

T17 TE-1 .118 Torus g C*

T18 TE-2 .118 Torus 90*

T19 TE-3 '118 Torus 180*i .

_

TP TE-4 .118 Torus 270*,

1
.

,.

__. -48-
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.
'

.

.

13. Close the isolation valve and open the test connection valve in ordcr*

to isolate and vent the following containment pressure instruments.
Attach caution tags to each isolation valve and test valve.

Rack 25-5 and 6. . [r- bA'
'

[a. PC-PS-100A-D. /
'

I
d. PC-PS-101A-D.' 7d * P c - p/'r-std v-

~ ~

/c. PC-PS-119A-D. '
,

3V~ ~
'd. PC-PS-16. V

#
e. PC-PS-12C and D.

'

#
/ f. PC-PT-513.8'

.

g. Drywell 02 Analyzer. --
.

T
h. Drywell H2'A"81 **** i7 -

Remove PC-PS-12A and B pressure switches lines from 1Greir' sensing [~
lines. These sensing lines will be used for connecting the roto-
meter and drywell sensing instruments to the contai==nent' atmosphere.

15. Manually pump down the drywel1~ drain sumps and place pp switches
to off, and tag switches.

s

16. Close all primary containment boundary valves by thcIr normal means
(air or motor operators) with no preliminary exercishqs. The at-

,

tached valve lineup list should be completed - Attahnt C. All
vented systems shall be drained of water to assure e:x;psasure to air
test pressure.

Y/g9 h M 7. Tag the control switches in pull to lock for the co* sate and
6% condensate booster pumps.

'

.

18. Survey the drywell and suppression chamber and remove zas bottles
or any other items that could cause an increase in cuentainment air

' invento ry.

19. Shutoff the N Supply to the MSIV and relief valves. Train all N
2 y.

from the MSIV and FERV accumulators. .-

20. Verify all equipment and access hatches are secured mind have been

fTso l a f f -NM C S o y,. k ry ws-d [f
leak checked.7 8e'

a

Removedetecrorsfrompryw1 af. monitor and inst p ugs. Turn21.

9 7 m s A # , _ - _ . .. a -- e . .

P,ressurization and Da Recording. [gh ,B.
Z

1. Co=mence pressurization of the containment by use of service airp ~~/
and/or the pressurization skid connected to the recirculatOn system
flushing penetration. Do not exceed $ psi /hr. pressuurizatf or,s or
depressurization rate, f /f g/[de*

b',

.

.
- -49'
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'

.
,

.

2. tTnile pressurizing the containment, inspections should be nada of
the following areas for water or air leakage.

( a. Rx. Bldg. Quadrants.
w

b. RHR Hx Areas.

c. R'n'CU Area.

d. Torus Area.

c. Airlock Area,

f. Steam Tun'nel.

3. When test pressure (291 5 psig or 58 i .5 psig) is reached, dis-
connect the flex hose it: mediately upstream of the pressurization

-

isolation valve and blank the line. -

| 4. Allow at least 4 hours for the containment atmo' sphere to stabilize.
(Drywell atmosphere is stable when temperature changes < l'F/hr.)'

(Try to maintain drywell temperature stable at 90*P + 5'F.)

5. Af ter equilibrium conditions are reached place the manometer in
service. .

-

,

6. Record data on Data Sheet 6.3.1.3 each hour for a minimum of 24 hrs.
~

~

7. When all necessary data has been recorded establish a constaat bleed ,
off through a rotometer to verify the accuracy of the leak rate test. .

r This bleed off rate should be near the allowable leak rate either Le
Q or L . Take data for superimposed leakage every 30 minutes for 4a

hours, and record on Data Sheet 6.3.1.3.
~

8. Calculate leak rates per cal'culations 6.3.1.3.-
.

9. Af ter all data has been found acceptable, isolate the reference
ch:aber and vent the containment. Do not exceed / psi . depres- - ..

*

#
surization rate. '/d" !

h10. Perform a leak test of the reference chamber using the o te j

method to insure that it remains leak tight. l

n |
11. Perform an inspection of the drywell and torus interior and note |

any damage. |
. |

12. . Install dr>vell floor and equipment drain sump floats and verify
proper oper.ition. Place pumps in auto.

13. Install the TIP drive connectors J-4 for each of the TIP drives.

14. Remove RTD's and Dewcells from the containment.

15. Close the root valve at penetration X-100B for the reference chamber..
\16. Return instruments isolated is Step VIII.A.13 and 14 to notr.a}.

.

(
.

.

-50-
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.

17. Return contain=ent isolation valves to their normal configuration.

16. Re:ove blocks from drywell vacuum breakers.

C. CONTAIS'ENT LEAK RATE CALCULATIONS

1. Reference Vessel Method.
,

Primary containment leak rate is calculated each hour during tiee
test. Use data sheets 6.3.1.3. Calculations are summarized and
are performed per the following procedures:

a. Calculate containment absolute pressure hourly.

DRYWELL (PSIA) = "B + PPI-2 -.
*

PRESSURE
,

PB = Barometric Pressure (PSIA)

PI-2.[ Drywell Pressure (PSIG)P

DRYWELL (IN H O ABS) = 27.67 x (DRYWELL PRESS. PSIA)2
PRESSURE

, ,

s

b. Calculate weighted average absolute containment temperatu're ~

*
- -hourly. -

V
WEIGHTED AVERAGE (*R) i = 20
CONTAINMENT TEMP. => vi i + 459.'72t

1-1
,

-

'

vi = veighing ' factor for RTD from Table 1 of Appen' dix 3
,i

ti = reading of RTDi ('F)

c. Calculate weighted average absolute containment. vapor pressure
hourly.

WEIGHTED AVERAGE (IN H O ABS) i = 6'2
CONTAINMENT VAPOR =) Pwtgy
PRESSURE ~1 - 1 .

w i = veighing factor for DEWCEL iy

Pyi = vapor pressure computer reading (IN H O) from DERCEL2
1 as defined in Table 1 of Appendix B

d. Calculate drywell-reference chamber differential pressu 9 hourly. *

'

DRYWELL-REF CHAMB (IN H O) -

2. .

DIFFERENTIAL PRESS. =LRL ~ LLL
i

m

.

- -51--
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.

.

LRL = Right leg DPI-1 level (INCHES) (Connected to contain-
ment)<

-

Lgt = Lef t leg DPI-l level (INC7ES) (Connected to reference
chamber)

c. Calculate the test interval for each hourly leak rate determina-
tion. (Total time method) and (point t.o point method) .

TEST INTERVAL (HOURS) = ~ time since taking the first"
,_ set of acceptable test data _

f. Calculate the 24 HR containment leakage using the' Reference Vessel
Method data. .

CALCULATED LEAK _,
.. .

"

,_,

T1.(AP2+Pv2) AP1.+ Pyi 2400RATE WT%/24-HR =
,_

- hT (Pl-Pyi) Py - Pyt2
_|

'

Ty = . average absolute contain=ent temperature at. start of
test (*R)

.

T2 = average absolute containment temperature at Iater' time !

(*R) .

.. . .

[, API = drywell-reference chamber dp at start of test (IN H O)2v

AP2 = drywell-reference chamber dp at later H=* CIN H O)2

Pyy = containment vapor pressure at start of. test (IN H 0 ABS)2,

Pv2 = containment vapor pressure at later time (IE 0 ABS)
*

2

Py = absolute drywell pressure at start of test (IN H O ABS)2

h = time interval in hours since start of test
,

g. Plot the 24 hour leakage calculations hourly using the point to
point method. This allows early detection of. p.srameter changes..

*

(Use least square fit to data points.)

h. Superimposed leakage. .

1) Each 30 min. calculate the contain=ent leakage fate from the
combined measured rate as follows:

L'am " l -las s .,

.*

\
-

.

.

_ -52-
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*
. .

.

.

.

where:
Y

L'am = containment leak rate (wt%/24 hrs)

L = measured combined leak rate (wt%/24 hrs)as

L, = superimposed controlled leak. rate (wt%/24. hrs)

2) Calculate the average L'am from the hourly rate.
- .

3) Verification of the leakage measuring system a . curacy is
achieved if: '

- __-
,

|L'am-Lam! #. 0.25 L, ,

. .

-

j
4) Recor e following-summfry data.

Lam = . ') .18 measured leakage at 58 psig (Z/24. bears)

MO measured leakage at 29 psig (%/24 hours)L , =. '
s/ Sero fveu | <s k smN dsf *-

g

.."1707./, leakage measured by the . supplemental testL =
as " fat 58 psig (see Section VIII.B.7) . .

A

Les = h/4 leakage measured by the supplementa[2es,t-
r at 29 psig (see Section VIII.B.4).

Lam (max.) = .476%/ day = La x .75

x .75
'

L m (max.) = .337%/ day = Le .t

The supplemental leakage measured data must be withimi 25%
~

.

of the calculated supplemental leakage data.
c ow kt ned Aedeed = Lag : . afgey

II. ATTACEENTS (,, m . , q3 _ , g y o , . Ig Low . .2.28
.

A. Data Sheet 6.3.1.3, Rev. 2. | Ca - L%|:.18 .211 e.,eS
''

B. Error Analysis. //ne,// pq ,. ,
C. Valve Lineup. < /G*

Q. fr d de s 6 e, h 4. 3,s. .] Q
.

.

I
i

)\.
j.

|

4 I
*

.

.

. ,

~ -53-
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' CO3pIR UUCLEAR STATION OPERATIONS MANUAL ..

'

; ACF.5 5T "A" SURVEILLANCE PROCEDURE 6.3.1.3 PRIMARY CONTAlt."4ENT INTEGRATED LEAKAGE TE
~

|
|

|
I%

1

PROCEDURE DATA CipCK I
Preparations, h '" -

.

1. Obtain permission from Shif t Supervisor. 64)J:97- l

2. Inspect drywell.
.

(4.17 4/ i

3. Open and block vacuum breakers. 444M I

4. Install torus fans. 2. t A *f8 #** ##/#N# 6 8 8# N
5. Modify drywell f ans. ,gW #1FFN4-

*
.

6. Pressurize and leak check reference chamber. j' Z67W
7. Remove level switch floats. '( -c

.s'so,Yf' yk
g&)g-

8. L a TL" ;ln, a-W. fy 7'.19 .5fds*w D*~IVes / Mode 0M. M.

9. Remove anything that may be damaged from D.W. fyu
,

10. Establish normal operation level of torus and vessel. M ,7
11. Vant reactor vessel to drywell. Amp
12. Install RTD's and Dewcells.- /( 9 I

13. Isolate low pressure instruments. /AsE i

14. Remove sensing lines to PC-PS-12A and B. t,4l,Q/4
15. Pump down drywell sumps.'- h
16. Close boundary valves per Attachment "C"ISt.a. liw o 0 "'' d- -fI , 1.

17. Trg and pull to lock condensate and condensate booster pumps. M I

18. Survey drywell and remove gas bottles.
, Ks

19. Drain MSIV and MSRV accumulators. ' " W)-

. *"y V'. %L<.M7^ Access hatches secured and tested. .

7 [ [ ~wf^/
%~

ssd6TITa ,,iIn#. monitor Os L.. alka..I~se /*-
.,([,

D;ryw.el rad - ".

a'nTDftid!Nc6rdfnf ""
>

1. Ccomence pressurization. '",c'g' C /[ 'A
2. Inspect for air an.. water ic'kage. Mg,a

'3. Blank line when pressure is reached. /Ef.,pr,

4. Allow containment to stabilize. o J'/j,(/. -

5. Place manometer in service. C.[i/.f4/
6. Record data on data sheets. Jy f9p.-

s
7. Establish superimposed leakage and take data. ~Nhi[TA8. Calc;ulajt leakag# #e rates.
5.,) [sotafe M ."#cTiacber vent containment. (oA|

'

10.o. Leak check rc# ^-" r.3 (,q 7fe I

14./t. Inspect drywell and torus 'lfor damage. fj);gC I

/ h " ] p [~~ M e-/12.</. Instal,1 su=p floats. 5;% 1
.

? "5' ; *''~ W M 5 ' '4 w13., / Inn ? 1 TTP plc; 3,'.-
''

J,4.<. R: move RTD's and dewcel s from drywell. X.R ff. I
15 x.Close root valve to re chamber. t.,Cyrfe. 1

16.,/, Return instruments to ormal. 23 1

11.,y Raturn contain=ent is ation valves to normal. Q I

M.,cg Remove blocks from drywell vacuum breakers. M .T i

1.

'

4 ;*
,

P
|

~\ t e.

.

.

'
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CCo?ER 1:UCLEAR STATIO!! OPED.ATI0tTS ITUAL
.

'

6.3.1.3 PRIMARY CONTAllE!Et!T h"IEGRATED LEAL'aC
-

'.O.ZE:iT "A" SURVEILLA';CE PROCEDURE

1.

C

Reduced / Full Pressure Supplemental Test

Superi posed Leakage Flow, SCFH, Ls"
.

Contain=ent Pressure

Drywell-Ref. Chamber AP -

.

Containment Te=perature:
.

Til ,

T1 *

*

e . '

T12 e'
T2

\ T13 .
-

T3

N T14
T4 '

~

715
T5

i

T16 g _

T6 \ .

-
. - -- .

r T17
'( T7

\

T18
T8

T19
T9

-

T20 ,

T10 ,

/

Contain= ant Etc11dity:
.

DC4
DC1

C5 ~
DC2

/ DC.

DC3 / \
-

/
Anbie t Te=perature _ \

\
'

Ambient Pressure '

i

.

|

'

Date -T. .im. e
/ Verified By .

_

1

.

-
.

.
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PRIMARY CONTAIhWENT -INTEGRATED LEA't,07
~

Z:.CE'O:.7 "A" SURVEILLANCE PROCEDURE 6.3.1.3 TEST
.

m

Reduced / Full Pressure Test

Contain=ent Pressure
,

Dryvell-Ref. Chamber AP

Containment Temperattire:
.

T1 Til

.

T2 T12

\
.

T3 T13 / '
,

T4 T14 / |'

T5 \ T15

T6 6
'

+

.

'tT7 T17 . -

*
- -.

V T8 ,- T18 1

/.

1

T9 T19 .

..

T10 T20
,

|.

.

Containment Humidity: \/
,

,

/ \DC1 / DC4 x
>

DC2 / DC5
_

,DC3 / DC6

Ambient Tem e/
'

.

rature

Ambient Pressure
,.! .

/ '.

.4
Verified By Date Time}

.

o '

i

.

.

-

._
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_,

i.2:.] "A" SGVEILLANCE PROCEDURE 6.3.1.3 PRIMA?.Y CO';TAlmiENT 10TEGRATED LEAL: AGE T._r,

-s ,

f

Discrepancies:

,

.
-

.

%

,

-
,

1

\

.
-

.

O

i
'

.

.

S //dd f//dOperator g

Shift Supervisor [ heGW /// J.s APermission to Start

Shift Supervisor , fr // -//- 7/ Test Complete & Reviewed
Date

Shift Supervisor /' NCR Written if Required
Date

WR(s) Number if Required

Revieued By [t,E(f/f ,r.-- / //---/T;-?t;
"'

Date g
.~
~E

o, ,
'

|

r

l
!

.
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PRDIARY CONTAHD1ENT ' INTEGRATED*
'

.--- ~'-" s f oxFY'3 A':CF P?OCEDURE 6. 3.1. 3 LEAKAGE TEST _

pc o ' '- f
-

b " ' '/ -

1. Irror Analysis
t eus _

,

The ceasured leakage rate in weight percient per day for the absolute method
is given by the forcula:

L = 100 _23, (1 - T1P7') g

T?' 'h 2l
. . .

where

L = leakage rate in weight percent per day ,
,

h = tine between conditions 1 and 2 in hours
~

.

T1 = containment mean, temperature at beginning 'of test in degrees Rankine

2 = containment mean temperature at next point of test in degrees RankinsT

P'=P1 - Fy1 = containment pressure corrected for water vapor pressure1 at beginning of test in psia.

P'=P2-Pv2 = containment pressure corrected for water vapor huessure .2
at next point of test in psia .

.

,.

The error in "L" due to errors in the measured quanti. ties is given by'

(BP ' dP ' N + ( E '
+ (EdL = 2400 % dT ) +E dT2))

dP '),21) (BP21) (BT2h (BT1 1
.

In order to simplify the evalration of dL the following assumptions will be
made.

.

1. h = 24 hours
.

2. The contain=ent average tetnperature is nearly constant at 900F

,T=T1+T2 - 900F ,

dT = dT2 = dT

3. The containment pressure is nearly constant at 72 psia
'

P = Pi = Pi = 72.0 psia

dP=dPi=dPj
.\

'

4. The . containment average dewcell temperature is 750F
e

TDC = 750F

.

_

-- -58-
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.

_

.

<-

Using these assu ptions the equation for dL becomes:

'

dL = 100 2 (dP)2 + 2 (dT)2 y -

(P) (T)
- -

where ,

dP = total error in the pressure measurement

+ dP h= (dPT y
.

.

dPT = error in the total pressure measurement .

'

= ! .02 psia -

'

dPy = error in water vapor pressure determination
'

0.014 psia'''=
.

h.02)2+(.014)2]%
~

dP =
.

! g- = 0.0244 psi - -

,

'" dT = instru. error / / number of instruments for the temperature sensors

= 0.50 R/ 6
.

= 1 .112 F ..

.

Using these values the total error becomes
.

dL = !0.056% of the contained weight of air per day
1

-

(..

.

.

o

|

;\
~~'

. .

C
t

.
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e

Using these 'ssu ptions the equation for dL becomes:

-

dL = 100 2 (dP)2 + 2 (dT)2 g
(P) (T)

_ -.

where ,

dP = total error in the pressure measure =ent

+ dP 2)b= (dPT y
'

~

dPT = error in the total pressure measurement .

,

.02 psia=

dPy = error in water vapor pressure determination
.

0.014 psia ''-
.

h.02)2+(.014)2] ,dP =
s

.

- 0.0244 psi
-

-

dT = instru. error / / number of instruments for the temperature sensors'

= 0.50 R/ 6

1 .112 F= ,

.

Using these values the total error becomes

dL = 10.036% of the contained weight of air per day
~

*
.

.

.

;\
.. ,s

.
.

<

.

.
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COOPER UUCLEAR STATICU OPERATIOmi MA".M% f ~ l

|-

;,cr ST I'C" SURVEILIANCE PP.0CEDURE 6. 3.1. 3 PRIMARY CONTAINMENT INTEGRATED LEAKAGE TES

u
*

TEST POSI TESTVALVE
.d' S ' ~ NO. DESCRIPTION DWG. POSITION INITIAL POSITION INITIAL

PC 235-AV Torus Purge and Vent 2022 0 gu. Mi h&
241-AV Purge and Vent N2 SuPP y 0M B bkA_

*

l

236-AV Purge and Vent 0 _,4 4 % Ok ~

234-AV Drywell Purge and Vent O bht / 4 b O kt.

239-AV N DurSe SUPP y C b d' Il
2

Qb% / 6 . b '

230-MV Torus Exhaust C

C .h741. _ A'245-AV Torus Exhaust.

231-MV Drywell Exhaus C Ow / [ ,

O hm
246-AV Drywell Exhaust C ob74( 0 0 %

T* -87 Instrument Air to Drywell 2010 C 9g 0 M'
bT0b''

S -357 Service Air to Drywell C ,

C
RF 30-MV RF Pump B Discharge 2004 e '/hP, ///c/2 ( C ah

'/

29-MV RF Pump A Discharge O- M (L // 7/ C h'' '

32-MV 29MV Bypass O M9, ///c///, C A

k.b ' C h27-MV F.W. Bypass to Condensate

28-MV F.W. Bypass to Condensate C C hw
./

AR 150-MV Main Cond. Vac. Breaker 2009 0 ')# 6 .///5 /74 'k A' '
,

'

iGR MO-274B Testable Check Bypass 2040 C //,, 8 C @
-

|
..

MO-15A Shutdown Cooling Suction 0 [l[k f k (5bc)j

,- b, C S'MO-15B Shutdown Cooling Suction C
>

b/ C Mim. (sMMO-15C Shutdown Cooling Suction
h : r/ o

'

C C bIMO-15D Shutdown Cooling Suction
40h ~/

! J S All A y wc !! F /c c. ,- D s-c a n f'' V g J, 9
-

' o ,&
- yS pu n. y . co rie cs- p a a:n .g y-

# ' T' ,',', /< ; .1,#5 0.0c'I C
-. m '". 'fo c c o-

,
- m*1- n 2 e- gu ;

:= Nu :ber 6. 3.1. 3 Date C'- 3 3 - 7/- Revision 2 Page 1 of#7 Pages' '

. . .

..r_ - ..



@@0?ZR T@lCLM MTf071 @TMER&TX@2m Su!ME
- --

,

i
-

.. drINT "C" SURVEILLANCE PROCEDURE 6.3.1.3 PRIMARY CONTAINMENT INTEGRATED LEAIMGE TES1:

l

.

b

VALVE TEST POST TEST
TSTEM NO. DESCRIPTION DWG. POSITION INITIAL POSITION INITIAL

N,k ' k bh?.IR MO-27A Lool. A Injection 2040 0

[v 4ob (sMMD-25A Loop A Injection 0

M C kMO-27B Loop B Injection
"

O

MO-25B Loop B Injection 0 C &t
C 7)ff //[f/pfMO-36A 1A Ex Drain to RCIC 2043 C

/'

MO-36B 1B Ex Drain to RCIC C h , // b h T , C h
i<

MO-38A Torus Spray Line 2040 C 'Jn 8 ///S /i t C A
~. / '

MO-383 Torus Spray Line C ');f 6 //h/74 C k
.

js -

MO-34A Torus cooling Discharge C /lA C , A. {

MO-39A Torus Cooling Discharge Ch8
'

/S/2 c C k//

MD-34B Torus cooling Discharge ja' S // 4 C h'

Torus Cooling Discharge C ')/f C / /(/14 C b |

MD-16A Min. Flow Bypass lA C M O- b

3D-16B Min. Flow Bypass 1B C h

MO-13A Pump A Torus Suction 0 M hM (5b
MO-13B Pump B Torus Suction 0 k q A [3CC)

Mk % M (sbh.:MO-13C. Pump C Torus Suction O

I '

/)M hh ( 5bt].MO-13D Pump D Torus Suction 0

!MO-66A Ex 1A Bypass 0 [6 kk
|M0-663

'
b.

Ex 1B Bypass j 0 n t? % %.

-

| MO-65A Ex 1A Inlet b 0 [M , 0. M,j

f
'

MO-65B Hx 1B Inlet 0 . [ 'O M
/ /' 1g#:

. 76.006 tlecat(< S"' t if 'f''QI' ' + W C M C h fe'
. , p y. 4 s. n v 6 ~ - fi# ' C.- C

~

.

._-

Number 6. 3.1. 3 Date 9 - 3 L 7/,. Revision 2 Page 2 of 7 Pages
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COOPER IFJCLFAR STATION OPEPATIONS MAHUAL
~

i

! - 1

:;.:E)2NT "C" SURVEILLANCE PROCEDURE 6. 3.1. 3 PRIMARY CONTAINMENT INTEGRATED LEAKAGE m,

.

.

~~"
.

VALVE TEST POST TFST

SYSTEM S0. DESCRIPTION DUG. POSITION INITIAL POSITION INTIIAL

IER MO-12A Ex 1A Outlet 0 /1/A- O $/M
'

MD-12B Ex 1B Outlet . O d_ j - O A ,

1D-20 Crosstie Stop ( A / 8 2 M *A) b L,-frd 9- A

>D-21A Heat Ex. IA Drain Lines C [f,8 C &_
/, - -

'

MO-21B Heat Ex. IB Drain Lines C M - C A*

/ \
.

MO-18 S/D Cooling Supply 2040 C 8 A
O

MD-17 S/D Cooling Supply C hb
MO-274A 1A Injection Testable Check Bypass C j C OW'

s --

SD-26A 1A Drywell Spray C 2 C _C_

MO-31A 1A Drywell Spray C C h
" >D-26B 1B Drywell Spray C C b

MO-31B 1B Drywell Spray C C_ h

MO-32 Head Spray C / C A, *

1D-33 Head Spray C J C A

10-67 RER to Radwaste C C M

RCIC MO-15 Steam Supply 2041 C4O

[V /i C bFD-16 Steam Supply C,

>D-41 Pu=p Suction From Torus C[ C h
l/ '

MO-27 RCIC Min. Flow C / _ /J C M
P

BD-17 Testable Check Bypass C /A Ch
/

MO-21 RCIC To Rx Pressure Vessel C # v~ QA
'W:, O __n

>D-18 C.ondensate Storage Supply
'

. 1
>--

'J '
|

l

.

-

0 - ! U 7f- Revision 2 Page 3 of 7 Pages: .:: ure Nu.5er 6.3.1.3 Date
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I
COOPER I7) CLEAR STATION OPERATIONS MANUAL 1.

bce/ENT*"C" SURVEILLANCE PROCEDURE 6.3.1.3 PRIMARY CONTAINMENT IITEGRATED LEAKACE TES

.

.

(

VALVE TEST POST TEST
MSTEM NO. DESCRIPTION DWG. POSITION INITIAL POSITION INITIAL

C. ' - .s,

. L*CU MO-15 Supply Isolation /W$.i' 2042 C . f_ S 0 A
'I

MD-18 Supply Isolation C M 0 b
MO-68 Return to Rx Vessel O J - O b hA__

khCS MO-11B 1B Inj. Isolation 2045 0

*

MD-12B 1B Inj. Isolation 0 O C Am

bMO-llA 1A Inj. Isolation- O

MD-12A lA Inj. Isolation O ) C h
'

| MO-26A 1A Test Line Isolation C C b -

MO-26B 1B Test Line Isolation C CM
- MO-5A lA Min. Flow , -G- &

ID-5B 1B Min. Flow I- ) M
MO-7A Pump Suction lA 0 J O cJ)w

MO-7B Pump Suction 1B 0 0 M
ID-15A lA Testable Ck. Bypass C

_ C A

M0-153 13 Testable Ck. Bypass C j C cb

& ok (c0 '?4-d( .

PC 232-MV Drywell Purge and Vent 2022 C

238-AV Drywell Purge and Vent C 1!k b%t #

j243-AV Drywell Purge and Vent to Vac. Bkr. C C k '

244-AV Drywell Purge and Vent to Vac. Bkr. C C

240-AV Torus N Makeup Stop 0 ) Rk2
'Y

2 Makeup Stop 0M k |242-AV Drywell N

|233-MV ,To,rus Purge and Vent C Lk
i

_ /

--

~

._
.

. . < : .ber 6. 3.1. 3 Date 6 >'' -7:',- Revision 2 Page 4 of 7 Pages
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|COOPER !"JCLFJul STATION OPERATIONS MANUAL
-

.

.21s,CF.'5Nf ' C" SURVEILLANCE PROCEDURE 6.3.1.3 PRIMARY CONTAINMENT INTEGRATED LEAKAGE TES
.

-

V/sLVE TEST POST TEST

SYSTDI NO. DES CRIPTION DWG. POSITION INITIAL POSITION INITIAL
f .

bM CPC 237-AV' Torus Purge and Vent C

MS 786AV RHR Hx 1B Supply Drain 2041 0 0 6

787AV RHR Hx 1B Supply Drain 0 0 &

791AV RHR Hx 1B Supply Trap Bypass C #M C og$x

A0-80A MSIV Inboard C C k,

,
AO-86A MSIV Outboard C [7 C. A

_

A0-80B MSIV Inboard . C M cam
.u -'

A0-86B MSIV Outboard C C%
A0-80C MSIV Inboard C2r / C. ok

/ A0-86C MSIV Outboard C C A

A0-80D MSIV Inboard C C_ ,

x bmC M,
-_

A0-86D' MSIV' Outboard C

MO-74 Main Steam Line Drain C d CA -

M0-77 Main Steam Line Drain C 'C &

M0-79 M.S. Line Orifice Bypass C Ch
.J -

784AV RHR Hx 1A Steam Supply Drain O eO O A
'

785AV' RHR Ex 1A Steam Supply Drain 0 O h

790AV RHR Hx 1A Supply Drain Bypass C .M C h
</

HPCI .MO-17 Pump Suction Emergency Condensate OM O&%
MO-58 Pump Suction Torus C Chs
MO-25 Min. Flow Bypiss C __ M ). &

'|
*

-

I

~

._
..

.
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r.T.-115T ''C" SURVEILLA';CE PROCEDURE 6.3.1.3 PRIMARY CONTAIN'ENT I TEGRATED LEA;..
-- -

.

l

. VIC. E . TEST POST TES-
. l

i

I '

[ STEM 50. | DESCRIPTION D'JG. POSITION INITIAL POSITION DUTI.V

[[ b }I?CI FD-15 Steam Supply Isolation C

k bb.MO-16 Steam Supply Isolation C
- ,/

MO-14 Steam Supply Isolation- C d C JW

MO-21 Test to Condensate Storage C_ C Eb
c . I' c

M0-24 Test to Condensate Storage O- J 0- A
'

A0-70 Exhaust Drain 2044 C- J C A
A0-71 Exhaust Drain C C M i

,c
1D-57 Testable Check 'fypass CjM C gb

MO-19 Injection to Rx. Vessel C _M C
/

'

MD-20 Pump Discharge 0 'M 0

t. 920MV Steam to Radwaste 2041 C C b

92DIV Steam to Radwaste C C hvv

1485My 921MV Bypass . C C h

C ML -- ChLCAD 130DIV Torus Purge 2084

1302MV Torus Purge C C b
1303MV Torus Purge C C _ 4%.

1304MV Torus Purge C a C L

1305MV Drywell Purge C CA
1306MV Drywell Purge C O C A

1311MV Drywell Purge C Cb
[b1312MV Drywell Purge C

/ \. I
t .

~-
. .

,

C,

_

-
-
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COOFER %JCL M G N M YY00?C0% |

'_ PRIMARY CONTAINMENT Th6TEGRATEDZ:?i'. :j ~I "' 0" SURVEILL/.NCE PEOCED'.'RE 6. 3.1. 3

.

~~

VALVE TEST POS T " ' ''
_i'.3._ ._M NO . DESCRIPTION DWC. POSITION INITIAL FOSITION '. '.!_?. /

-

--

AT {1308MV ' Dryvell Vent C _ [-Jh C ,6,A
7/ _

1310MV Torus Vent C TJ CF
/

Air Penn. Outer Personnel Air Door Chained, N/A C _C 47
'. c .-i ,X-2 Locked, and Tagged Closed. / /

i
- ---- = - - .

_

2y be necessary to deviate from this list to place shutdown c,coling into service. Any fe-
ristions will be so noted on thi,s line-up sheet. .

A ,1:, Q |L. Q, /= c__ g, 6D' s
_

&1A& ' s ;o-

X W5 (. fg_ _ .6

7 49 f '

C' * * O W, 4;77' 7 ,, x
C.- d9 Q

'

Lo -
'

.

[ 6 2 f. j f f - -

- C_ "" Q Mj
4X 'o 5 J' _o /O. c

1 +7h,c, 4 e, F (-JA. . .& . ,p ow ) G
0C .- Q

y .-

|

'
.

.

.

1

,

'

.:n
i

-

,e.

t

.

-
-
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*
. . . .

( SENSOR TYPE SENSOR NO. WEIGIING NO. ELEVATION AZIMIUTR

DewcellbCl FE-1 .150 903' (0 *|
1 -

DC2 FE-2 .150 903' 24(0*
.

DC3 FE-3 .100 958' m'

DC4 FE-4 .150 903' 12(0*

DCS FE-5 .225 Torus ~ 8IO*1
,

t DC6 FE-6 .225 Torus (0 * {
.

-

RTD's T1 501-B .027 903' '

9(0 *
,

.
,

'

T2 501-C .027 903' 300*
'

T3 501-D .027 903' 180* [,

T4 500-A .027 903' 135* .

'

T5 500-B .027 903' 9f0" ,

T6 500-C .027 903' s 301D*( T7 500-D .027 903' 18(D*

T8' '502-A .075 88,8' - RO*
~

T9 502-B .075 888' - 2d(D*
, ,_

1

T10 505-A .030 931' (D*
' ~

Til 505-C .030 931' 225*
_ ,

.

T12 505-E .030 931' 135 *.,.

T13 510-A .025 958'
,

. ED*.

T14 - 510-B .025 958' 30t0*

T15 510-C .025 958' 21!0*
~

,

T16 510-D .025 958' 135*-

T17 TE-1 .118 Torus g & -

T18 TE-2 .118 Torue- 90*

( T19 TE-3 .118 Torus 180*

( T20 TE-4 .118 Torus 270'

.

en

... .#

D) C, bY O ( ft / O W| |k0 f1 $**
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!

COOPER I4UCLEAR STRT10tl
NOVEMBER 1976

It4TEGRATED PPIMARY C0tlTAINMEt4T LEAK RATE TEST
X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X:0: X X :O:X >. X X X X X X X X X X

_,

TOTAL TIME PT TO PT MASS PLOT 95%

LEAK RATE STAT ERROR LEAK RATE C0t4F LEVEL
(WT%/24 HRS) (+/- WT%) (UT%/24 HRS) (+/- WT%)
__________ __________ _________ __________

.

REF CHAMBER PRE TEST -0.016 0.428 0.001 0.025

*-24 HOUR IPCLRT
20 MIN IllTER'v:AL 0.238 1.040 0.253 0.006
60 MIN It4TERVAL 0.238 0.469 0.251- 0.010

,

24 HOUR LERK RATES
1100 TO 1100 0.228 -----------t10T APPLICABLE------------
1120 TO 1120._ 0.240 -----------NOT APPLICABLE------------

,

**-VERIFICATION TEST 0.418 1.204' O.450 0.064
,

.

***-POST TEST 0.289 1.360 0.449 0.087
-

REF CHAMB AFTER TEST -0.012 0.091 -0.016 0.028

.

*--ACCEPTANCE BASIS .

LA = MAX ALLOWABLE LEAK RATE = .635 WT%/24 HRS
.238 WT%/24 HRSLAM = MEASURED LEAK RATE =

-

TEST SATISFACTORY IF:
LAM <= .75*LA
.238 <= .75*(.635)
.238 <= .476

THEREFORE--TEST IS ACCEPTABLE

**--ACCEPTAt1CE BASIS
.260 WT%/24 HRSLS = SUPERIMPOSED LERK RATE =

.418 WT%/24HR$LAS = MEASURED COMBINED LEAK RATE =

LAM'= C0t1 TAIT 1 met 1T LERK RATE = LAS-LS = .158 WT%/24 HRS

TEST SATISFACTORY IF:
ABS (LAM'- LAM) <= .25*LA >

; ABS (.158 .238) <= .25*(.635)
' .080 <= .159

. THEREFORE--TEST IS ACCEPTABLE
.

- ***--POST TEST WAS C0t4 DUCTED WITH A MODIFIED VALVE ALIGNMENT
PER DISCUSSI0tl WITH t1RC REPRESENTATIVE

I
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COOPEP ti"I'- T ' - i n't NnV. 1976
'

REFEREricE VEi.' Et 'Ein0D
SINGLE It-ERyal. CA.f.Ul.ATION

~

THREE INDEPiHDEdT 24 HOUP SIllC'_E INTERVAL CALCULATIOh3

FROM 11- 6- 76 AT 1020 HOUPS-

TO 11/ 7 76 AT 1020 HOURS
t

.

INTERVAL DUR6tI0tl 24.00 HOURS
:

- INITIAL C0t1DITIONS fit 1AL CONDITIONS
--- ----------- -- ----------------

C 0t1T. PFES S . 73.232 -

TEMPERATURE 72.345 74.864 DEG.C
DEWPOINT 10.948 11.551 IN H2O
REF. VESSEL DP 0.144 0,.298 PSID

, ,

LEAK RATE = 0. 2370 WT%/24 HRS
.

.
.

.

FROM 11/ 6/ 76 AT 1100 HOURS +

TO 11/ 7/ 76 AT 1100 HOURS
t

.

s INTERVAL DURATION 24.00 HOURS,

INITIAL CONDITIONS FINAL C0tiDITIONS
_-_-----------_ -- _----_----------

CONT. PRESS. 73.253 -

TEMPERATURE 72.434 75.003 DEG.F
DEUPOIllT 10.945 11.597 IN H2O:

REF. VESSEL DP 0.149 0.296 PSID

!
! LEAK RATE = 0.2294 WT%/24 HRS

,

'

FROM 11/ 6/ 76 AT 1120 HOURS
TO 11/ 7/ 76 AT 1120 NOURS

i

! INTERVAL DURATION 24.00 HOURS

INITIAL CONDITIUNS FINAL CONDITIONS
------- ---------- ----------------

C0t1T . PFESS . 73.260
TEMPERHTURE 72.514 75.027 DEC..

DEUPOIt:T 10.849 11.601 IN H2O
i

,
REF. VESSEL DP 0.147 0.295 P?ID

.

_

LEAK PATE= 0.2399- WT''/24 HRL.
_,

c . -
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COOPER NUCLEAR STATION-NOV 1976i

$UMMARY OF IPCLRT CALCULATED DATA--ABSOLUTE METHODN-
_________________________________________________________

l

REFERENCE CHAMBER PRE TEST 1

FROM 10/ 31/ 76 AT 1600 HOURS
TO 11/ 2/ 76 AT 1600 HOURS

._

DATA HRS. CONT CONT AVG AVG INTER TOT
SET FROM MASS PRESS CONT DEWPOINT LEAK TIME
NO T=0 LBS PSIA DEG F IN H2O RATE LKRT

.

1 0.00 0.1595 74.780 70.46 0.00 0.000 'O.000
2 16.00 0.1594 74 674 69.94 0.00 0.066 0.066
3 18.00 0.1594 74.757 70.62 v.00' O.207 0.082
4 20.00 0.1594 74.'825 70.99 0.00 -0.254 'O.048
5 22.00 0.1595 74.911 71.48 0.00 -0.271 0.019
6 24.00 0.1595 74.960 71.80 0.00 -0.062 0.012
7 26.00 0.1595 74.989 72.01 0.00 0.010 0.012
8 28.00 0.1595 74.978 72.04 0.00 0.244 0.029
9 30.00 0.1594 74.968 72.03 0.00 0.137 0.036

10 32.00 0.1594 74.954 72.00 0.00 0.156 d.D43
11 34.00 0.1594 74.940 71.96 0.00 0.134 0.049,

'2 40.00 0.1595 74.922 71.63 0.00 -0.152 0.01942.00 0.1594 74.954 71.96 0.00 0.233 0.029
-

w, 44.00 0.1594 75.012 72.33 0.00 -0.093 0.023
15 48.00 0.1596 75.096 72.53 0.00 -0.446 -0.016,

0

-

%d
.

e

.__

-87-
, - _ _ _ ._. .___ _ _
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c4 HOUP iU:inAFY F0F 20 f11N DATA ,

FT Of1 1 1.' 6 76 AT 1020 HOUP5 .,

TO 11- 7, 76 AT 1120 HOURS

.

DATA HPF. PEF-CONT CONT. AVG. AVG. INTER TOT

SET FPOM D P:.E i 5. CONT. DEWPOINT LEAK TIME

NO. T=0 P3ID P5IA DEG.F IM.H2O RATE LKRT

10. . c. 5 0. 00.0 ' o. . n. G. A.
1 0. . A. G. G. 144 ~.s$ 'O' 'o.ocs*

. ,-

2 0.33 0.147 73'.241 72.42 10.83 -0.090 -0.090
3 0.67 0.129 73.253 72.43 10.95 0.615 0.262
4 1.00 0.147 73.260 72.51 10.85 -0.590 -0.022

L.le53.e, 16,s.v.o, 0 . -( m e-e o- - .e-
e. 1 . v, ,a 0.leess to.csr . c. sr

. ..

e 1. e- . U.1e. r.o. ,e4 <,.co 11.00 0. ,<18 U.,re... .

se -

? 2.00 0.157 73.273 72.66 10.88 -0.411 0.161
8 2.33 0.163 73.270 72.73 10.98 1.005 0.292

- , . * . 10.<r -0.ne0 U.003,. o . c o .-es.- - o- r U . l e- r
-

<c. ov .

10 3.00 0.165 73.281 72.80 10.90 0.235 0'.206 -

, 11 3.33 0.172 73.270 72.83 10.85 0.543 0.240
s o n ime ro opo ro ^2 in*Q9 0 797 0 'o4--

'*E5 k !iSbi 5 1F.! fs'155 fi.?4 15.9$ 0 380 0.292
.

14 4.33 0.178 73.304 73.02 11.02 0.047 0.273. *

15 4.67 0.186 73.289 73.05 11.04 0.824 0.313
16 5.00 0.191 73.288 73.10 11.00 0.357 0.316
17 5.33 0.194 73.291 73.14 11.02 0.414 0.322
10 5.67 0.193 73.300 73.19 11.09 0.138 0.311
19 6.00 0.196 73.309 73.24 11.10 0.303 0.311
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IPCLFT . '.9 ' M 4 ' 0F C ALCUL ATED ') ATA--REF VE5 5 NE THOD
s

.

.

D.M TA HF?. REF-CONT CONT. AVG. AVG. INTER TOT
SET FF0n DP ~ PRESS. CONT. DEWFOINT LEAK TI-HE
tio. T=0 Fi!D '.?SIA DEG.F IN.H2O RATE LKRT

,

.

4 ., 4e. .o. o.se.e . o . o c t, .4.3e 1,.e.i cJ . q 14 n.' . o a *.
. -

.-, .
se e . s .

* Q- . .. o . ,9 . Q . 9 . q.e j ..
. . ..7 <*e . _q, . , 11.oj (J . o" g 7 (9 . ,;. g;

. -,

43 14.00 0.242 73.377 74.22 11.33 0.505 .0.259
44 14.33 0.244 73.360 74.24 11.41 0.409 0.263
45 14.67 0.24? 73.377 74.23 11.'34 0.231 0.262
46 15.00 0.252 73:367 74.25 11.33 0.291 .0.263
47 15.33 0.256 73.364 74.25 11.32 0.355 . 0.'265
48 15.67 0.253 73.366 74.27 11.44 0.597 O.272

'

49 16.00 0.259 73.372 74.27 11.34 -0.368 0.258
50 16.33 0.261 73.366 74.28 11.39 0.547 0.264
51 16.67 0.264 73.366 74.29 11.28 -0.110 0.257
52 17.00 0.263 73.371 74.31 11.16 -0.547 0.241
53 17.33 0.270 73.363 74.30 11.17 0.753 0.'251
54 17.66 0.272 73.363 74.31 11.28 0.559 0.257

5 18.00 0.270 73.368 74.33 11.39 0.216 0.256
' "d6 18.33 0.271 73.376 74.39 11.23 -0.461 0.243
'57 18.66 0.277 73.360 74.38 11.44 1.279 0.261
58 19.00 0.279 73.361 74.37 11.39 0.058 0.258
59 19.33 0.281 73.369 74.43 11.41 0.250 0.258
60 19.66 0.253 73.371 74.48 11.66 1.131 .

0.264

'

0.273
61 20.00 0.285 73.380 74.57 11.55 -0.250
62 20.33 0.253 73.384 74.60 11.50 -0.341 0.254
63 20.66 0.282 73.395 74.65 11.31 -0.807 0.237
64 21.00 0.2?6 73.389 74.66 11.53 1.121 0.251
65 21.33 0.289 73.392 74.71 11.38 -0.240 0.243
66 21.66 0.285 73.389 74.70 11.42 0.070 0.241
67 22.00 0.290 73.381 74.68 11.49 0.518 0.245
6 ". . 3? 0.29? 73.383 74.68 11.58 0.158 'O.243

.- .. - ---

t. - 22.3e e.cro . o.. . . , . .. .or 14.wo e.l , 0.3.,., .. ..

.a or 42
70 23.00 0.3e1 73.570 T4.70 11.51 0.753 0.250
7' .' . 2 2 0.20 ? -73.250 74.74 11.50 -0.184 0.244
,-> c: .. . . : ~,. s . .m. . . o. c; 14.c- cJ.ce4, . q. . o s e._..m. .- so v . c.- ....

73 '4.A0 0.295 73.403 ~4.36 11.55 -0.495 0.238
L, . .:6 .. 2 -i 73.413 75.00 11.60 -0.070 0.'230.

~. . c-.ve ~..:-- .,..e. . c.. 02 s a . c.c) 0. . s - e'. : m .2
--. .- .. . .. - -
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. COOPER NUCLEAR STATION NOV 1976'

IPCLRT 3Ut1 MARY OF CALCULATED DATA--REF VESS METHOD -

----- ------- --- ----------- -------------------------

SUMMARY OF 24 HOUR IPCLRT TEST

FR0t1 11/ .6/ 76 AT i020 HOURS
TO 11/ -7/ 76 AT 1020 HOURS .

DATA HRS. REF-CONT CONT. AVG. AVG. INTER TOTAL

SET FROM DP PRESS. CONT. DEUPOINT LERK TIME
LKRTNO ., T=0 PSID PSIA DEG.F IN.H2O RATE -

'

1 0.00 0.144 73.232 72.35 10.95 0.000 0.000
2 1.00 0.147 73.260 72.51 10.85 -0.022 .0.022
3 2.00 0.157 73.273 72.68 10.88 0.344 0.161
4 3.00 0.165 ._ 73.281 72.80 10.90 0.296' O.206
5 4.00 0.179 ' 73.290 72.94 10.98 0.550 0.292

'

6 5.00 0.191 73.288 73.10~ 11.00 0.409 0.316
7 6.00 0.196 73.309 73.24 11.10 0.285 0.310

',0.2960.2808 7.00 0.205 73.313 73.35 10.93 0.096
9 8.00 0.207 73.329 73.53 11.24 0.411

10 9.00 0.206 73.352 73.66 11.12 -0.170 0.244
\ ;- 11 10.00 0.201 73.401 74.07 11.50 0.269 0.247

12 11.00 0.207 73.419 74.17 11.31 -0.037 0.221
13 12.00 0.224 73.393 74.17 11.47 0.760 0.266
14 13.00 0.224 73.405 74.24 11.45 -0.044 0.242
15 14.00 0.242 73.377 74.22 11.33 0.482 0.259
16 15.00 0.252 73.367 74.25 11.33 0.310 0.263
17 16.00 0.258 73.372 74.27 11.34 '0.195 0.258
18 17.00 0.263 73.371 74.31 .11.16 -0.037 0.241
19 18.00 0.270 73.368 74.33 11.39 0.509 0.256
20 19.00 0.279 73.361 74.37 11.39 0.292 0.258
21 20.00 0.285 73.380 74.57 11.55 0.377 0.264
22 21.00 0.286 73.389 74.66 11.53 -0.009 0.251
23 22.00 0.290 73.381 74.68 11.49 0.116 0.245
24 23.00 0.301 73.370 74.'70 11.51 0.366 0.250
25 24.00 0.298 73.403 74.87 11.55 -0.042 0.238

l-
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C00 PEP HUCLEAR STATION HOV 1976-

IPCLPT SUMMA?Y OF C ALCULATED DATA--REF VE:59 FETHOD_______________________________'__________________________

IFCLRT VERIFICATION TEST WITH SUPERIMPOSED LEAR OF .26 UT'./24HR3
.

:0M ~ 11/ 7/ 76 AT 1220 HOUR 5.

! ;. - 11/ ?/ 76 AT 1640 HOURS

7 FJ A W: i. REF-CONT CONT. AVG. AVG. INTER TOTAL
5ET F.; ?! DP FRE55. CONT. DEWPOINT LEAK TIME
HO. T=0 PSID P5IA DEG.F IN.H2O RATE LKRT

1 0.00 0.302
~ '

73.4220 75.06 11.51 0.000 O.000
2 0.33 0.304 73.4250 75.03 11.66 0.725 0.725
3 0.67 0.303 73.4340 75.13 11.60 -0.356 0.185
4 1.00 0.310 73.4290 75.18 11.67 0.973 0'.447
5 1.33 0.310 73.4300 75.21 11.55 -0.380 0.241
6 1.6' O.313 -74.4360 75.25 11.65 0.635 0.320
7 2.00 0.315 73.4380 75.30 11.72 0.403 0.333
5 2.33 0.336 73.4090 75.27 11.63 1.717 ~0.531
9 c.67 0.342 73.4050 75.26 11.64 0.690 i.0.551

10 3.00 0.342 73.4050 75.27 11.67 0.027 0'.493. ~
1 3.33 0.344 73.4090 75.30 11.61 0.029 0.'446

- '' 3.67 0.345 73.4150 75.37 11.69 0.330 0.436
\ - '.3 4.00 0.345 73.4190 75.43 11.63 -0.212 0.382

14 4.23 0.347 73.4210 75.46 11.80 0.856 0.418

.
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COOPEP HUCLEAR STATION HOV 1976
'

IPCLPT .:Uf1MAPY OF CA_CULATED DATA--PEF VESS METHOD
- - - - - - - - - - - - - - - - - . - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - -

RESULT 5 0F POST TEST WITH :0DIFIED VALVE ALIGNMENT

FROM 11/ 7/ 76 AT 1740 HOUR 5
TO '11/ 7/ 76 Al 2220 HOURS

.
-

DATA' HRS. REF-C 0r:* 30HT. AVG. AVG. INTER TOTAL
SET FROM DP ?RE55. CONT. DEUPOINT LEAK tit 1E
NO. T=0 PSID PSIA DEG.F IN.H2O RATE LKRT

1 0.00 0.339 73.447 75.58 11.70 0.000' O.000
2 0.33 0.339 73.460 75.62 11.74 0.127 0.127
3 0.67 0.335 73.475 75.74 11.74 -0.410 -0.141
4 1.00 0.338 73.481 75.81 11.76 0.388 0.035 1

5 1.33 0.335 73.490 75.86 11.87 0.076 ' O.045
6 1.67 0.332 ._ 73.480 75.88 11.76 -0.740- -0.112
7 2.00 0.345 '73.481 75.93 11.81 1.438 0.146
8 2.33 0.356 73.465 75.90 11.80 1.118 0.285
9 2.67 0.366 73.450 75.88 11.67 0.508 0.3134

10 3.00 0.381 73.429 75.80 11.72 1.615 .0.458
11 3.33 0.392 73.410 75.76 11.68 0.967 0.509
12 3.67 0.395 7"< 105 75.72 11.75 0.536 0.511

; 13 4.00 0.396 7. 405 75.70 11.73 0.045 0.472
14 4.33 0.793 73.396 75.64 11.78 0.397 0.466
15 4.67 0.395 73.395 75.64 11.70 -0.262 0.414
16 5.00 0.397 73.397 75.63 11.64 -0.364 0.363
17 5.33 0.394 73.402 75.62 11.69 -0.102 0.333
18 5.67 0.391 73.408 75.66 11.64 -0.427 0.289

.

e
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COOPER HUCLEAR STATION-HOV 1976
SUMMARY OF IPCLRT CALCULATED DATA--ABSOLUTE METHOD

-

-------------------. --------- ------------.--------------

.

REFERENCE CHAMBER F TER TEST

FROM 11/ S/ 76 AT 1900 HOURS
TO 11/ 11/ 76 AT 1600 HOURS

.

DATA HRS. CONT CONT AVG AVG INTER TOT
SET FROM MASS PRESS CONT DEuPOINT LEAK TIME
NO T=0 LBS PSIA DEG F IN H2O _ RATE LKRT

1 0.00 0.1561 73.046 69.61 0.00 0.000 ' O.000
2 21.00 0.1560 72.771 67.77 0.00 0.033 0.033
3 38.00 0.1561 73.089 69.79 0.00' -0.076 -0.016
4 62.00 0.1561 72.546 65.83 0.00 -0.005 -0.012
5 69.00 0.1561 72.601 66.20 0.00 -0.019 :-0.012

.

e
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COOPER NUCLEAR STATION HOV 1976
IPCLRT SUMMARY 3 MASS PLOT ANALYSES--RESOLUTE METHOD

-- -------------------------------------------------------

REFERENCE CHAMBER PRE TEST

'FROM 10/ 31/ 76 AT 1600 HOURS
TO 11/ 2/ 76 AT 1600 HOURS '

DATA HRS. . CONT. INTER. 95%
SET FROM MASS LEAK CONFIDENCE - --

NO. T=0 LBS. RATE ERROR

1 0.00 0.1595 0.0000 0.0000
2 16.00 0.1594 0.0000 0.0000
3 18.00 0.1594 0.0757 0.3188 -

4 20.00 0.1594 0.0623 0.1258
5 22.00 0.1595 0.0409 '0.0986
6 24.00 0.'1595 0.0246 0.1595
7 26.00 0.1595 0.0140 0.0556
8 28.00 0.1595 0.0147 0.0431
9 30.00 'O.1594 0.0190 0.0358

10 32.00 0.1594 0.0258 0.0316 -

11 34.00 0.1594 0.0333 0.0289
'12 40.00 0.1595 0.0245 0.0254 .

13 42.00 0.1594 0.0241 0.0215
e 14 44.00 0.1594 0.0216 0.0187

15 48.00 0.1596 0.0032 0.0246_ _ ,

.
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: .. .q n. n. . c. o .. p.. s e .: - i, $ T 5| n. a '4 .ci:
w . . . -.

- -

r |.. .. :

F20i1 11- 6, 76 AT 1020 HOURS
, . . . ..su .4- . . o- n. 11s0 H,U. U R. :. .

. , .

u.Tn. kn:. .u. , , ,..
.. n.. INTEn. . e ,..4e.,n.

.

! SET FROM t1A:s LERK CONFIDENCE
NO. T=0 LO3. RATE ERROR,

.

1 0.00 64545.00 0.0000 0.0000
u.43

. ... . ....
..-3 . ..

t45a5.0..0 U.0000 U.UUUU
. . ., . .

'

., u . e ,.- o * e..,. 0 . . E t 11. c,e.i( 4. ..< bW'.s .

4 1.00 64545.40 0.0491 0.9985
5 1.33 64538.80 0.1428 0.3526
.

o 1 . o. , ,4e .s32.Ju U . 3 e ,,3 v.930,s
.. . - .

er sce
7 2.00 64535.90 0.2219 0.1455 .

8 2.33 64526.80 0.2752 0.1175
9 2.67 64529.90 0.2586 0.0892 '

i 10 3.00 64527.70 0.2495 0.0701
'

i, 11 3.33 64522.80 0.2580 0.0570
| 12 3.67 64516.20 0.2813 0.0527s

13 4.00 64512.70 0.2990 0.0478
14 4.33 64512.20 0.3032 0.0409

. 15 4.67 64504.30 0.3189 0.0387
! 16 5.00 64501.60 0.3303 0.0357 .
I 17 5.33 64497.80 0.3400 0.0328
i 18 5.67 64496.50 0.3433 0.0293
1 19 6.00 64493.70 0.3453 0.0262
i 20 6.33 64496.00 0.3380 0.0246
i 21 6.67 64493.20 0.3324 0.0229

22 7.00 64491.00 0.3271 0.0214
oo . . o o. ..- * w e ; . . o.<. - ooU.e eo o3. p31 c. e-s-. v

; 24 7.67 64481.40 0.3260 0.0180
25 8.00 62479.70 0.?253 0.0165

; - e .e n eseo o nie3
--

5h b.'$f EI5hb.'!n 5."$1$3 5.'51560;

28 9.00 64424.10 0.303c u.0189
so o. . . ,
.. . . .v cJ . .t o. n. e.. . -

.-; . . e .: . .v. rJ . u o o n..ww
-

< d. . .d . c. . :,.,......;U U . , ,c o ,s u.L,,.4
. . .

. n
-

. c., . c . . e. ,. 2. . . . . . Sop.. < - . c., . 6. ..s. q. t. . . . . ..: 3. . : .- c. 2. 2 c . . > . A.. .e4 o. . n. e o c. .
:..

-sm . . - :- . . . . . , . c o. . . n.. c.o .o.. . . . . .-...z.. s . s.. ... .

14 11.03 i447'.iO 0.2531 0.0217
.- -~ . - ~~

.
. . . e r. : 3. . n. .o c.,;.. . . . . .. . s.~.

... ....-; J. ~. . . . : . o . c. 1 (J. >,t o. e. . ..
. _n . .. a
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.:. ' ...C0 U . : s ,. ,: U.ulbs.
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IP'CLPT SUnn9PV. rt.;i ? FLOT ANF LY5 ES--PEF '/Ess METHOD j
i
!

s

.

DATA HRS. CONT. INTER. 95%
SET FFON NAli LEAK CONFIDENCE'
NO. T=0 LES. RATt tRROR

.

41 13.?2 64455.20 0.2444 0.0156
42 13.67 64449.50 0.2455 0.0149
43 14.00. 64444.90 0.2473 0.0143
44 14.35 64441.20 0.2493 0.0137 .

45 14.67 64459.10 0.2511 0.0132
46 15.00 64'426.50 0.2527 0.0127
47 15.33 64433.30 0.2544 0.0123
48 15.67 64427.90 0.2568 0.0120
49 16.00 64431.10 0.2574 0.0115
50 16.33 ~64426.20 0.2586 0.0111
51 16.67 64427.10 0.2589 0.0107

'

52 17.00 64431.90 0.2574 0.0103
53 17.33 64425.10 0.2571 0.0100 <

54 17.66 64420.00 0.2575 0.0096 '

55 18.00 64418.00 0.2577 0.0092
i 56 18.33 64422.10 0.2566 0.0090.

57 18.66 64410.60 0.2575 0.0087'

58 19.00 64410.00 0.2580 0.0084
59 19.33 64407.70 0.2584 0.0081
60 19.66 64397.50 0.2602 0.0080
61 20.00 64399.70 0.2610 0.0078
62 20.33 64402.70 0.2609 0.0075.

4 63 20.66 64409.90 0.2591 0.0075
64 21.00 64399.80 0.2588 0.0072
65 21.33 64401.90 0.2578 0.0071
66 21.66 64401.20 0.2567 0.0069
67 22.00 64396.50 0.2560 0.0068
68 22.33 64395.00 0.2553 0.0066.

69 22.66 i439?.30 0.2545 0.0065
70 23.00 64386.50 0.2544 0.0063
71 23.33 64389.10 0.2538 0.0061 .

. . - - . .
.

- - --

s ,. . 2 . 1 U . _ c o ,, U.uu,o,. ca.ec 00 ., s .- s
~3 24.00 64337.50 0.2526 0.0059
72 24.66 64-383.70 0.2510 0.0059,

i

u
-- -.,- 10.0a c ,. - - -0eo..a u . c. ,. ,:- u. Uuc .ar
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COOPER NUCLEAR STATION NOV 1976
IPCLRT SUf1f1ARY.f1 ASS PLOT ANALYSES--REF VESS METHOD

---------------------------------------------------------

SUf1 MARY OF 24 HOUR IFCLRT TEST .

1

FROM 11/ - 6e 76 AT- 1020 HOURS
TO 11/ 7/ 76 AT 1020 HOURS

DATA H R S'. CONT. INTER. 95%
SET FROM f1 ASS LEAK CONFIDENCE
NO. T=0 LBS. RATE ERROR .

1 0.00 '64545.00 0.0000 0.0000
2 1.00 64545.50 0.0000 0.0000
3 2.00 64536.20 0.1636 2.4382
4 3.00 64528.20 0.2220 0.3687
5 4.00 64513.40 0.2993 0.1863s.
6 5.00 64502.30 0.3376 0.1050
7 6.00 64494.60 0.3458 0.0649
8 7.00 64492.00 0.3285 0.0490
9 S.00 64480.90 0.3260 0.0365 -

10 9.00 64485.40 0.2978 0.0413
11 10.00 64478.10 0.2812 0.0375''
12 11.00 64479.00 0.2596 0.0381
13 12.00 64458.50 0.2631 0.0322
14 13.00 64459.60 0.2566 0.0282
15 14.00 64446.60 0.2580 0.0243
16 15.00 64433.20 0.2602 0.0213 '

17 16.00 64432.90 0.2604 0.0187
18 17.00 64433.80 0.2554 0.0173
19 18.00 64420.10 0.2559 0.0155
20 19.00 64412.20 0.2568 0.0139
21 20.00 64402.00 0.2590 0.0127
22 21.00 64402.20 0.2575 0.0117
23 22.00 64399.00 0.2549 0.0109
24 23.00 64389.10 0.2540 0.0100
25 24.00 64390.20 0.2506 0.0098*

-. . . .
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COOPER NUCLEAR 3TATION NOV 1976 ,

IFCLRT $Uf1I1AR'Oi!AS$ PLOT Ar4ALY5ES--REF VES5 METHOD |-

-------------------- ---------.---------... --------------

:

IPCLRT '/ERIFICATION TEST WITH IUPERIf1 POSED LEAK OF .26 UT%/24 HRS

FFict1 11/ 7/ 76 AT 1220' HOUR $
TO 11/ 7/ 76 AT 1640 HOURS

DATA HES. CONT. INTER. 95%
SET FP0f1 t1A55 LEAK CONFIDENCE
NO. T=0 LBS. RATE ERROR

1 0.00 64366.60 0.0000 0.0000 -

2 0.33 64360.10 0.0000 0.0000
3 0.67 64363.20 0.1902 - 7.2058
4 1.00 64354.50 0.3714 1.1114
5 1.33 64357.80 0.2595 0.3986
6 1.67 64352.10 0.2816 0.1950
7 2.00 .'64348.50 0.3024 0.1217
8 2.33 64333.10 0.4295 0.1673 .

9 2.67 64326.90 0.5064 0.1500
10 3.00 64326.60 0.5198 0.1-176

'

'

'

11 3.33 64326.30 0.5049 0.0958
12 3.67 64323.30 0.4899 0.0803
13 4.00 64325.10 0.4580 0.0749,,

14 4.33 64317.40 0.4495 0.0643

.

.
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COCPEP HUCLEAR STATI0t1 t10V 1976
IFCLPT iUttiRPV.tM55 FLOT ANALY5ES--PEF VESS METHOD-

---------------.-----------------------------------------

RESULTS OF F GST TEir HITH T10DIFIED VAL'.'E ALIGt4:1EtiT

F R0t-1 11- 7/ 76 AT 1740 HOURS -

TO 11/ 7/ 76 AT 2320 HOURS

DATR HR3. 00 tit. It1TER. 95%
SET FROM T1A35 LEAK ~ C0t1FIDENCE
I40. T=0 LBS. RATE ERROR

1 0.00 64319.80 0.0000 0.0000
2- 0.33 64318.60 0.0000 0.0000 -

3 0.67 ,64322.20 -0.1343 3.5891
4 1.00 64318.70 -0.0034 0.6553-

5 1.33 64318.00 0.0392 0.2191
6 1.67 64324.60 -0.0598 0.1745
7 2.00 64311.cu u.0660 0.1876

' 64301.70 0.2062 0.20568 2.33 -

9 2.67 64297.10 0.2922 0.1794 .

10 3.00 64282.60 0.4086 0.1867
11 3.33 64273.90 0.4978 0.1767 '

'

12 3.67 64269.10 0.5508 0.1554
13 4.00 64268.60 0.5665 0.1313
14 4.33 64265.00 0.5717 0.1119,,

15 4.67 64267.30 0.5543 0.0980
16 5.00 64270.50 0.5226 0.0912
17 5.33 64271.40 0.4886 0.0872
18 5.67 64275.20 0.4487 0.0870 .

.
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COOPER NUCLEAR STATION 'HOV 1976
'' IPCLRT SUMMARY, MASS PLOT ANALYSES--ABSOLOTE METHOD

-------------------_------_ --_--_-_--_-__--_____-______

REFERENCE CHAMBER AFTER TEST
'

#FROM 11/ S/ 76 AT 1900 HOURS
TO 11/ 11/ 76 AT 1600 HOURS -

.

DATR HRS. CONT. INTER. 95*4
SET FROM MASS LEAK CONFIDENCE
NO. T=0 LBS. RATE ERROR

1 0.00 0.1561 0.0000 0.0000
'

2 21.00 0.1560 0.0000 0.0000
3 38.00 0.1561 -0.0131 0.7177
4 62.00 0.1561 -0.0157 'O.0831
5 69.00 0.1561 -0.0162 0.0283

n ~.

.

!
-

-

1

!

:
!

I
,

-

I

:
.

!
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|

f COOPER NUCLEAR STATION--ASSOLUTE METHOD
i

REFERENCE CHAMBER LEAK RATE TEST '

{, _________--__--_-____---__-__----_-_----____-_-_____-----

j DATA SET NUMBER 1
j

11/ S/ 76 1900 HOURS '

LAST INTERVAL. HOURS 0.00--

TEMPERATURE DEGREES F CHANGE DEG.F WT. FACTOR
_-------- -_------_ --___----_-- -------_-

| 1 69.61 0.00 0.027
2 0.00 0.00 0.027
3 0.00 0.00 0.027
4 0.00 0.00 0.027
5 0.00 0.00 0.027
6 0.00 0.00 0.027
7 0.00 0.00 0.027
9 0.00 0.00 0.075
9 0.00 0.00 0.075

'

10 O.00 0.00 0.030-

11 0.00 0.00 0.030,

12 0.00 - 0.00 .0.030
13 0.00 0.00 0.025
14 0.00 0.00 0.025
15 0.00 0.00 0.025

'
16 - 0.00 0.00 0.025
17 0.00 0.00 0.118
18 0.00 0.00 0.118
19 0.00 0.00 ', 0.118'

20 0.00 0.00 0.118
DEWPOINT IN. WATER CHANGE 1HCH. WT. FACTOR
--------- --------- --------_-- ---_-----

1 0.00 0.00 0.150
''

2 0.00 0.00 0.150
3 0.00 0.00 0.100
4 0.00 0.00 0.150
5 0.00 0.00 0.225
6 0.00 0.00 0.225

REF VESS PRESS 73.0460 ( 0.0000) PSIA=

RVG. DEWPOINT FFESS= 0.000 ( 0.0000) IN H2O
RVG. CONT. TEMP = 69.610 ( 0.0000) DEG.F
REF VESSEL TOTAL MASS (DRY AIR)= 0.1561 POUNDS

NO LEAKAGE RATE VALUE CALCULATED FOR DATA SET #1

'

(
-

e
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COOPER NUCLEAR STATION--ABSOLUTE METHOD
REFERENCE CHAMSER LEAK PATE TEST
__-___-__-_--_____-_-_-_--_-___-__-_---______-_-_-__-__-_

|
DATA SET NUMBER 2

.

'

L LAS INTEPVA HOUR 3 10 HOUR'S FROM,T=0 21.00
'

:

! TEMPERATURE DEGREES F CHANGE DEG.F WT. FACTOR '

---_-_-__ _-____-__ -----_____-_ . _________

; 1 67.77 -1.84 0.027
2 0.00 0.00 0.027
3 0.00 0.00 0.027<

4 . 0.00 0.00 0.027
5 0.00 0.00 0.027
6 0.00 0.00 0.027
7 0.00 0.00 0.027
8 0.00 0.00 0.075

i 9 0.00 0.00 0.075
10 0.00 0.00 O.030

'

11 0.00 0.00 0.030
12 0.00 0.00 0.030
13 0.00 0.00 0.025
14 0.00 0.00 0.025 ..

15 0.00 0.00 0.025
16 O.00 0.00 0.025

'

17 0.00 0.00 - 0.118
18 0.00 0.00 0.119,

19 0.00 0.00 '. 0.118
20 0.00 0.00 0.118

DEWPOINT IN. WATER CHANGE INCH. WT. FACTOR
________- -________ ______-_--__ _________,

1 0.00 0.00 0.150
2 0.00 0.00 0.150
3 0.00 0.00 0.100

.

4 0.00 0.00 0.150
5 0.00 0.00 0.225
6 0.00 0.00 0.225

REF VESS PRESS 72.7710 ( -0.2750) PSIA=

AVG. DEWPOINT PRESS = 0.000 ( 0.0000) IN H2O
AVG. CONT. TEMP = 67.770 ( -1.8400) DEG.F

INTERVAL 1 LEAK RATE = 0.033 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.033 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 0.000 WT%/24 HRS
TREND EQUATION NOT CALC.(LESS THAN 5 DATA SETS)

.

MASS PLOT CONTAINMENT LEAKAGE RATE ANALYSIS
-____________-_____--______---________-_-__

REF VESSEL TOTAL MASS (DRY AIR)=
_

0.1560 POUNDS
! LEAK RATE NOT CALC.(<3 DATA SETS)

'
.

|
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COOPER HUCLEAR STATZON--ABSOLUTE METHOD
REFERENCE CHAMBER LERK RATE TEST
--------------------------------------------------------- -

! DRTA SET NUMBER 3
11/ 10/ 76 0900 HOURS

LAST INTERVAL, HOURS 17.00 HOURS FROM T=0 38.00_,

TEMPERATURE DEGREES F CHANGE DEG.F WT. FACTOR
----- --- --------- ------------ ---------

1 69.79 2.02 0.027
2 0.00 0.00 0.027-

3 0.00 0.00 0.027
4 0.00 0.00 0.027
5 '

O.00 0.00 0.027
6 0.00 0.00 0.027
7 0.00 0.00- 0.027
8 0.00 0.00 0.075
9 0.00 0.00 0.075

10 0.00 0.00 0.030.

11 0.00 0.00 , 0.030
12 O.00 0.00 0.030

'

13 0.00 0.00 . 0.025
!'14 0.00 0.00 0.025.

15 0.00 0.00 0.025 |
.

16 . 0.00 0.00 0.025,

17 0.00 0.00 0.118
18 0.00 0.00 0.118
19 0.00 0.00 s 0.11S
20 0.00 0.00 O.118'

.

DEWPOINT IN. WATER CHANGE INCH. WT. FACTOR
-__--_-__ -_---_--_ -_---_------ -------__

1 0.60 0.00 0.150--

2 0.00 0.00 0.150
3 0.00 0.00 0.100
4 0.00 0.00 0.150
5 0.00 0.00 0.225
6 0.00 0.00 0.225

REF VESS PRESS 73.0890 < 0.3180) PSIR=

AVG. DEWPOINT PFESS= 0.000 ( 0.0000) IN H2O
AVG. CONT. TEMP = 69.790 ( 2.0200) DEG.F

INTERVAL 2 LEAK RATE = -0.076 WT%/24 HRS
TOTAL TIME LEAK RATE = -0.016 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 0.155 WT%/24 HRS
TREND EQUATION HOT CALC.(LESS THAN 5 DATA SETS)

MASS PLOT CONTAINMENT LEAKAGE RATE ANALYSIS
-------------------------------------------

REF VESSEL TOTAL MASS (DRY AIR >= 0.1561 POUNDS
LEAK RATE = -0.013 WT%/24 HRS
95% CONFIDENCE LEVEL = +/- 0.718 WT%/24 HRS

s

-
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COOPER NUCLEAR STAT 10N--ABSOLUTE METHOD
| REFEREt1CE CHAMBER LEAX RATE TEST -

_________________________________________________________

DATA SET NUMBER 4
11/ 11/ 76 0900 HOURS

LAST INTERVAL. HOURS 24.00 HOURS FROM T=0 62.00--

TEMPERATURE DEGREES F CHANGE DEG.F WT. FACTOR
_________ _________ ____________ _________

1 65.83 -3.96 0.027
2 0.00 0.00 O.027'

3 0.00 0.00 0.027
4 0.00 0.00 0.027
5 0.00 0.00 0.027
6 0.00 0.00 0.027
7 0.00 0.00 0.027
8 0.00 0.00 0.075
9 0.00 0.00 0.075

10 0.00 0.00 0.030-

11 0.00 0.00 0.030,

12 0.00 0.00 0.030
13 0.00 0.00 0.025
14 0.00 0.00 - 0.025
15 0.00 0.00 0.025

'
16 - 0.00 0.00 0.025
17 0.00 0.00 0.118
IS 0.00 0.00 0.118
19 B.00 0.00 '. 0.118
20 0.00 0.00 0.118

DEWPOIt1T IN. WATER CHANGE 1HCH. WT. FACTOR,.

. _________ _________ ____________ _________

1 0.00 0.00 0.150
2 0.00 0.00 0.150
3 0.00 0.00 0.100
4 0.00 0.00 0.150
5 0.00 0.00 0.225
6 0.00' O.00 0.225

REF VESS PRESS 72.5460 ( -0.5430) PSIR=

AVG.DEWPOIt1T PRESS = 0.000 ( 0.0000) It1 H2O
AVG. CONT. TEMP = 65.830 ( -3.9600) DEG.F

INTERVAL 3 LEAK RATE = -0.005 WT%/24 HRS
TOTAL TIME LEAK RATE = -0.012 WT%/24 HRS
POINT TO POIt1T STATISTICAL ERROR = +/- 0.111 WT%/24 HRS
TREND EQUATI0t1t10T CALC.(LESS THAN 5 LATA SETS)

MASS PLOT C0t1 TAIT 1 met 1T LEAKAGE RATE ANALYSIS
___________________________________________

REF VESSEL TOTAL MASS (DRY AIR)= 0.1561 POUllDS
LEAK RATE = -0.016 WT%/24 HRS
95% CONFIDEt1CE LEVEL = +/- 0.083 WT%/24 HRS !

'( ,
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COOPER t10 CLEAR STATION--ABSOLUTE METHOD
REFEREt1CE CHAMBER LEAK RATE TEST _

_________________________________________________________

DATA SET NUMBER 5v

11/ 11/ 76 1600 HOURS
-

LAST INTERVAL. HOURS 7.00 HOURS FROM T=0 69.00-
--

,

p TEMPERATURE DEGREES F CHANGE DEG.F WT. FACT 0P
: _________ _________ ____________ _________

1 66.20 0.37 0.027r

2 0.00 0.00 0.027
3 0.00 0.00 - 0.027
4
5

. 0.00 0.00 0.027
0.00 0.00 0.027

i 6 0.00 0.00 0.027
: 7 0.00 0.00 0.027

8 0.00 0.00 0.075
9 0.00 0.00 0.075

10 0.00 0.00 0.030
11 0.00 0.00 0.030,

12 0.00 0.00 0.030
13 0.00 0.00 0.025
14 0.00 0.00 0.025
15 0.00 0.00 0.025

''

16 - 0.00 0.00 0.025
17 0.00 0.00 . 0.118
18 0.00 0.00 0.118
19 0.00 0.00 '. 0.118
20 0.00 0.00 0.118

DEWPOINT IN. WATER CHANGE lilCH. WT.FACf0R
''

1 0.00 0.00 0.150
2 0.00 0.00 0.150
3 0.00 0.00 0.100
4 0.00 0.00 0.150
5 0.00 4.00 0.225
6 0.00 b.00 0.225

REF VESS PRESS 72.6010 ( 0.0550) PSIA=

RVG.DEWPOIt4T FRESS= 0.000 ( 0.0000) IN H2O
AVG. CONT. TEMP = 66.200 ( 0.3700) DEG.F

INTERVAL 4 LEAK RATE = -0.019 WT%/24 HRS
TOTAL TIME LEAK RATE = -0.012 WT%/24 HRS
POINT TO POIt1T STATISTICAL ERROR = +/- 0.091 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = -0.005 - 0.0019 X HRS

LEAK RATE TREtlD' sit 1CE T=0
LEAK RATE = 0.004 - 0.0004 X HR$

95% CONF. LIMIT FOR TREHD E0. SLOPE / LEAK RATE
-0.01 < SLOPE < 0.00
-0.35 < LEAK RATE < 0.30

MASS PLOT C0t4 TAIT 1 met 1T LEAKAGE RATE ANALYSIS
___________________________________________

REF VESSEL TOTAL MASS (DRY AIR)= 0.1561 POUNDS
, LEAK RATE = -0.016 WT%/24HRi

-

_
95% C0t1FIDEt1CE LEVEL = +/- 0.028 WT%/24 HRS
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COOPER NUCLEAP STAT 10H--ASSOLUTE METHOD |
REFERENCE CHAMBER LEAK RATE TEST ;

._____________________.____________________________________

DATA SET NUMBER 1

10/ 31' 76 1600 HOURS
LAST INTEFVAL, HOURS 0.00

TEMPERATURE DEGREES F CHANGE DEG.F WT. FACTOR
_________ _________ ____________ _________

1 70.46 0.00 0.027
2 0.00 0.00 0.027
3 0.00 0.00 0.027
4

' O.00 0.00 0.027
5 0.00 0.00 0.027
6 0.00 0.00- 0.027
7 0.00 0.00 0.027
8 0.00 0.00 0.075
9 0.00 0.00 0.075.

10 0.00 0.00 0.030
11 O.00 0.00 0.030'

12 0.00 0.00 0.030
13 0.00 0.00 0.025
14 0.00 0.00 0.025
15 . 0.00 0.00 0.025'

16 0.00 0.00 0.025
17 0.00 0.00

- 0.118
16 0.00 0.00 s 0.118

0.11819 0.00 0.00 -

20 0.00 0.00 0.118,

| DEWPOINT IN. WATER CHANGE 1NCH. WT. FACTOR
\ _- _________ _________ ____________ _________

1 0.00 0.00 0.150
2 0.00 0.00 0.150
3 0.00 0.00 0.100
4 0.00 0.00 0.150
5 0.00 0.00 0.225
6 0.00 0.00 0.225

74.7800 ( 0.0000) PSIAREF VESS PRESS =

AVG.DEUPOINT PRESS = 0.000 ( 0.0000) IN H2O
AVG. CONT. TEMP = 70.460 ( 0.0000) DEG.F
REF VESSEL TOTAL MASS (DRY RIR)= 0.1595 POUNDS

NO LEAKAGE RATE VALUE CALCULATED FOR DATA SET #1

.
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COOPER t4UCLEAR STATI0ti--ABSOLUTE METHOD
REFEREllCE CHAMEER LEAX RATE TEST
_________________________________________________________

DATA SET t1 UMBER 2
11/ 1/ 76 0800 HOURS |

LAST IllTERVAL. HOURS 16.00 HOURS FROM T=0 16.00 l
''

1

I

TEMPERATURE DEGREES F CHANGE DEG.F WT. FACTOR
!

_________
_________ _________ ____________

1 69.94 -0.52 0.027
2 0.00 0.00 0.027
3 0.00 0.00 0.027
4 - 0.00 0.00 0.027
5 0.00 0.00 0.027
6 0.00 0.00 0.027
7 0.00 0.00 0.027
8 0.00 0.00 0.075
9 0.00 0.00 0.075

10 0.00 0.00 0.030-

0.00 0.00 0.03011 -

12 0.00 0.00 0.030
13 0.00 0.00 0.025
14 0.00 0.00 0.025
15

'
0.00 0.00 0.025

16 O.00 0.00 0.025
17 0.00 0.00 . 0.118

0.11818 0.00 0.00 ' ,

19 0.00 0.00 '. 0.118
20 0.00 0.00 0.118 -

DEWPOIllT IN. WATER CHANGE lt4CH. WT. FACTOR
_________ _________ ____________ _________

,

1 0.00 0.00 0.150
2 0.00 0.00 0.150
3 0.00 0.00 0.100
4 0.00 0.00 0.150
5 0.00 0.00 0.225
6 0.00 0.00 0.225

74.6740 ( -0.1060) PSIAREF VESS PRESS =

AVG.DEUPOIrlT FRESS= 0.000 ( 0.0000) IN H2O
AVG. CONT. TEMP = 69.940 ( -0.5200) DEG.F

I!1TERVAL 1 LEAK RATE = 0.066 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.066 WT%/24 HRS
POINT TO POINT STATISTICAL ERROFw +/- 0.000 WT%/24 HRS
TREND EQUATI0t1t10T CALC.(LESS THAtt 5 DATA SETS)

MASS PLOT C0t1TAINMEt4T LEAKAGE RATE At1ALYSIS
___________________________________________

REF VESSEL TOTAL MASS (DPY AIR)= 0.1594 POUNDS
LEAK RATE t10T CALC.(<3 DATA SETS)

<,
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COOPER |1UCLEAR STAT 10tl--RE10 LUTE METHOD
REFEREt1CE CHAMEER LEAX PATE TEST
_________________________________________________________
DATA SET t1UMBEP 3

11/ 1/ 76 1000 HOURS
LAST It1TERVAL, HOURS 2.00 HOORS FR0f1 T=0 18.00.'

TEMPERATURE DEGREES F CHANGE DEG.F WT. FACTOR
______________________________ _________

1 70.62 0.68 0.027
0.0272 0.00 0.00 -

3 0.00 0.00 0.027
4 0.00 0.00 0.027
5 0.00 0.00 0.027
6 0.00 0.00 0.027
7 0.00 0.00- 0.027
8 0.00 0.00 0.075
9 0.00 0.00 0.075

10 0.00 0.00 0.030.

11 0.00 0.00 0.030
12 0.00 0.00 0.030,

13 0.00 0.00 0.025
14 0.00 0.00 . 0.025
15 0.00 0.00 0.025
16 - 0.00 0.00 0.025'

17 0.00 0.00 0.118
18 0.00 0.00 0.118
19 0.00 0.00 s 0.118
20 0.00 - 0.00 O.118'

DEWPOIlli IH. WATER CHANGE illCH. WT. FACTOR-
_________ _________ ____________ _________

q ~'
1 0.00 0.00 0.150
2 0.00 0.00 0.150
3 0.00 0.00 0.100
4 0.00 0.00 0.150
5 0.00 0.00 0.225
6 0.00 0.00 0.225

74.7570 ( 0.0830) PSIAREF VESS PRESS =

AVG.DEWPOIt1T PRESS = 0.000 ( 0.0000) Ill H2O
AVG.C0t1T. TEMP = 70.620 ( 0.6800) DEG.F

INTERVAL 2 LEAK RATE = 0.207 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.081 WT%/24 HRS
POIt1T TO POIt1T STATISTICAL ERROR = +/- 0.253 WT%/24 HRS

TREt1D EQUATI0tlt10T CALC.(LESS TH.AN 5 DATA SETS)

MASS PLOT C0tiTAIlll1Et1T LEAKAGE RATE AtlALYSIS
___________________________________________

REF VESSEL TOTAL MASS (DRY AIR)= 0.1594 POUNDS
LEAK RATE = 0.076 WT%/24 HRS

95% C0t1FIDEtlCE LEVEL = +/- 0.319 WT%/24HR$
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COOPER HUCLEAP STATI0tt--ABSOLUTE METHOD
REFEREt4CE CHAMEER LEAK RATE TEST
_________________________________________________________

DATA SET NUMBER 4
11/ 1/ 76 1200 HOURS,,

LAST INTERVAL, HOURS 2.00 HOURS FROM T=0 20.00

TEMPERATURE DEGREES F CHANGE DEG.F WT. FACTOR
_________ _________ ____________ _________

1 70.99 0.37 0.027
'

2 0.00 0.00 O.027
3 0.00 0.00 0.027
4 - 0.00 0.00 0.027
5 0.00 0.00 0.027
6 0.00 0.00. 0.027
7 0.00 0.00 0.027
8 0.00 0.00 0.075
9 0.00 0.00 0.075

10 0.00 0.00 O.030'

12 0.00
' 0.00 0.0300.0011 -

O.00 0.030
13 0.00 0.00 0.025
14 0.00 0.00 0.025
15 0.00 0.00 0.025s
16 0.00 0.00 0.025
17- 0.00 0.00 0.118
18 0.00 0.00 . 0.118
19 0.00 0.00 '. 0.118
20 0.00 0.00 0.118

'

DEWPOIt1T IN. WATER CHANGE INCH. WT. FACTOR
, .

1 0.00 0.00 0.150
2 0.00 0.00 0.150
3 0.00 0.00 0.100
4 0.00 0.00 0.150
5 0.00 0.00 0.225
6 0.00 0.00 0.225

74.8250 ( 0.0680) PSIAREF VESS PRESS =

AVG.DEWPOItiT PRESS = 0.000 ( 0.0000) It1 H2O
AVG. CONT. TEMP = 70.990 ( 0.3700) DEG.F

INTERVAL 3 LEAK RATE = -0.254 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.048 WT%/24 HRS
POIttT TO POINT STAT 15TICAL ERROR = +/- 0.483 WT%/24 HRS
TREND EQUATION 110T CALC.(LESS THAti 5 LATA SETS)

MASS PLOT CollTRINMEllT LEAKAGE RATE ANALYSIS
___________________________________________

REF VESSEL TOTAL MASS (DRY AIR)= 0.1594 POUNDS
LEAK RATE = 0.062 WT%/24HR$
95% C0t1FIDEtlCE LEVEL = +/- 0.126 WT%/24 HRS

-

.
e

m

-- 10 9-



COOPER HUCLEAR STATI0tl--ABSOLUTE METHOD i

REFERENCE CHAf1BER LEAK RATE TEST '

_________________________________________________________

DATA SET t4Ut18ER 5
11/ 1/ 76 1400 HOURS

LAST ItiTERVAL, HOURS 2.00 HOURS FR0ft T=0 22.00"

TEMPERATURE DEGREES F CHANGE DEG.F WT.FACTCR
_________ _________ ____________ _________

1 71.48 0.49 0.027
'

2 0.00 0.00 O.027
3 0.00 0.00 0.027
4 0.00 0.00 0.027
5 0.00 0.00 - 0.027
6 0.00 0.00. 0.027
7 0.00 0.00 --- 0. 02 7
8 0.00 0.00 0.075
9 0.00 0.00 0.075

'

10 0.00 0.00 O.030
0.00 0.00 0.03011 -

'

12 0.00 O.00 0.030
13 0.00 0.00 0.025
14 0.00 0.00 O.025'

15
'

0.00 0.00 0.025s

16 O.00 0.00 0.025
17 0.00 0.00 0.118
15 0.00 0.00 0.118,,

19 0.00 0.00 0.118.

20 0.00 0.00 0.118
DEWPOIt1T Iti. WATER CHANGE litCH. WT. FACTOR

_
_________ _________ ____________ _________

1 0.00 0.00 0.150
2 0.00 0.00 0.150
3 0.00 0.00 0.100
4 0.00 0.00 0.150
5 0.00 0.00 0.225
6 0.00 0.00 0.225

REF VESS PRESS 74.9110 < 0.0860) PSIA=

AVG.DEUPOINT PRESS = 0.000 ( 0.0000) IN H2O
AVG.C0 tit. TEMP = 71.480 < 0.4900) DEG.F

INTERVAL 4 LEAK RATE = -0.271 WT%/24HR$
TOTAL TIf1E LEAK RATE = 0.019 WT%/24 HRS
POIN1 TO POINT STATISTICAL ERROR = +/- 0.511 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.133 - 0.1194 X HRS
95% CONF. LIMIT FOR TREND EO. SLOPE

-0.53 < SLOPE < 0.29

LEAK RATE TREND SINCE T=0
LEAK RATE = 1.334 - 0.0735 X HRS

95% CONF. LIMIT FOR TREND EO. SLOPE / LEAK RATE
-0.20 < SLOPE < 0.06
-3.15 < LEAK RATE < 2.59

-

. NASS PLOT CONTAINMEt4T LEAKAGE RATE ANALYSIS
., ___________________________________________

.- REF VESSEL TOTAL MASS (DRY AIR)= 0.1595 POUNDS
LEAK RATE = 0.041 WT%/24 HRS
C5% CONFIDENCE LEVEL = +/- 0.099 WT%'24HR?



._ - .

COOPER tiUCLEAR STAT 10H--ABSOLUTE METHOD
REFEREtiCE CHAMEER LEAL RATE TEST
_________________________________________________________

DATA SET NUMBER 6
11/ 1/ 76 1600 HOURS

LAST INTERVAL.HOUPS 2.00 HOURS FPOM T=0 24.00 -
~_

TEMPERATURE DEGREES F CHAtlGE DEG.F WT. FACTOR
_________ _________ ____________ _________

1 71.80 0.32 0.027
2 0.00 0.00 0.027
3 0.00 0.00 0.027
4 0.00 0.00 0.027
5 0.00 0.00 0.027
6 0.00 0.00 0.027
7 0.00 0.00 0.027
8 0.00 0.00 0.075
9 0.00 0.00 0.075

0.03010 0.00 0.00 -

11 0.00 0.00 0.030.

12 0.00 0.00 0.030
13 0.00- 0.90 0.025
14 0.00 0.00 0.025
15 0.00 0.00 0.025

'
16 O.00 0.00 0.025'

17 0.00 0.00 0.118
19 0.00 0.00 0.118
19 0.00 0.00 , 0.118
20 0.00 0.00 0.118

DEWPOIt1T IH. WATER CHANGE lt1CH. WT. FACTOR
s _________ _________ ____________ _________

''
1 0.00 0.00 0.150
2 0.00 0.00 0.150
3 0.00 0.00 0.100
4 0.00 0.00 0.150
5 0.00 0.00 0.225
6 0.00 0.00 0.225

REF VESS PPESS 74.9600 < 0.0490) PSIA=

AVG.DEWPOItiT PRESS- 0.000 ( 0.0000) IN H2O
AVG.C0 tit. TEMP = 71.800 ( 0.3200) DEG.F

INTERVAL 5 LEAK RATE = -0.062 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.012 WT%/24 HRS
POIllT TO POINT STATISTICAL ERROR = +/- 0.444 WT%/24 HRS
LEAR RATE TREND FOR LAST 4 HOURS

LEAK RATE = -0.292 + 0.0480 X HRS
95% CONF. LIMIT FOR TREND EO. SLOPE

-0.16 < SLOPE < 0.26

LEAK RATE TREND sit 4CE T=0
LEAK RATE = 0.670 - 0.0366 X HRS

95% C0t4F. LIMIT FOR TREND EQ. SLOPE / LEAK RATE
-0.11 < SLOPE < 0.04
-2.04 < LEAK RATE < 1.62

\
.

-
NASS PLOT C0t1 TAIT 4 met 1T LEAKAGE RATE At1ALYSIS

_
___________________________________________

~

REF VESSEL TOTAL MASS (DRY AIR)= 0.1595 POUT 1DS_

LEAK RATE = 0.025 WT%/24 HRS
95% C0t4FIDENCE LEVEL = +/- 0.072 WT%/24HR3



COOPER t1UCLEAR STAT!Oti--ABSOLUTE METHOD
REFERENCE CHAMBER LEAK RATE TEST
_________________________________________________________

DATA SET NUMEER 7
11/ 1/ 76 1800 HOURS

LAST INTERVAL. HOURS 2.00 HOURS FROM T=0 26.00.

TEMPERATURE DEGREES F CHANGE DEG.F WT. FACTOR
_________ _____n___ ____________ _________

1 72.01 0.21 0.027
2 0.00 0.00 0.027
3 0.00 0.00 0.027
4 0.00 0.00 0.027
5

'

O.00 0.00 0.027
6 0.00 0.00 0.027
7 0.00 0.00 0.027
8 0.00 0.00 0.075
9 0.00 0.00 0.075

10 0.00 0.00 0.030,

0.03011 0.00 0.00
~~" 0.03012 O.00 0.00'

13 0.00 0.00 0.025.

14 0.00 0.00 0.025
15 0.00 0.00 0.025
16 - 0.00 0.00 0.025'

0.11817 0.00 0.00
'

O.11818 0.00 0.00
19 0.00 0.00 s 0.11S
20 0.00 0.00 O.118'

. DEWPOINT IN. WATER CHANGE INCH. WT.FACTOP
_________ _ _ _ _ _ _ _ _ . ____________ _________

'

1 0.00 0.00 0.150--

2 0.00 0.00 0.150
3 0.00 0.00 0.100
4 0.00 0.00 0.150
5 0.00 0.00 0.225
6 0.00 0.00 0.225

74.9890 ( 0.0290) PSIAREF VESS PRESS =

AVG.DEWPOIt1T PRESS = 0.000 ( 0.0000) IN H2O
AVG.C0t4T. TEMP = 72.010 ( 0.2100) DEG.F

INTERVAL 6 LEAK RATE = 0.010 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.012 WT%/24 HRS
POIt1T TO POINT STATISTICAL ERROR = +/- 0.397 WT%/24 HRS
LEAK RATE TREtID FOR LAST 4 HOURS'

LEAK RATE = -0.248 + 0.0702 X HRS
95% C0t1F. LIMIT FOR TREND EO. SLOPE

0.06 < SLOPE < 0.20

LEAK RATE TREtID. sit 1CE T=0
LEAK RATE = 0.279 - 0.0157 X HRS

95% CONF. LIMIT FOR TREND EO. SLOPE / LEAK RATE
-0.07 < SLOPE < 0.03
-1.43 < LEAK RATE < 1.17

~
\
' '

MASS PLOT CONTAltiMEllT LEAKAGE RATE ANALYSIS
. ___________________________________________

i REF VESSEL TOTAL MASS (DRY AIR)= 0.1595 POUNDS
~

LEAK RATE = 0.014 WT%/24 HRS
95% CONFIDEt4CE LEVEL = +/- 0.056 WT%/24 HRS

7
. !J

_ . -
-



COOPER t1UCLEAR STAT 10H--ABSOLUTE METHOD
REFERENCE CHAMEER LEAK RATE TEST _

---------------------------------------------------------

DATA SET NUMBER S
11/ 1/ 76 2000 HOURS

LAST INTERVALsHOURS 2.00 HOURS FROM T=0 28.00'

TEMPERATURE DEGREES F CH6t1GE DEG.F WT. FACTOR
---------

--------- --------- ------------

1 72.04 0.03 0.027
2 0.00 0.00 0.027
3 0.00 0.00 0.027
4 . 0.00 0.00 0.027
5 0.00 0.00 0.027
6 0.00 0.00 0.027
7 0.00 0.00 0.027
8 0.00 0.00 0.075
9 0.00 0.00 0.075

0.03010 0.00 0.00 -

11 0.00 0.00 0.030
,

12 0.00 0.00 0.030
0.02513 0.00 0.00 -

14 0.00 0.00 0.025
15 0.00 0.00 0.025-

.'
16 O.00 0.00 0.025
17 0.00 0.00 . 0.118
18 0.00 0.00 0.118
19 0.00 0.00 ', 0.118
20 0.00 0.00 0.118

DEWPOINT IN. WATER CHANGE 1HCH. WT. FACTOR
x _-_-_---_ -_-_---__ _---__---_-- --_-_----

''

1 0.00 0.00 .0.150
2 0.00 0.00 0.150
3 0.00 0.00 0.100
4 0.00 0.00 0.150
5 0.00 0.00 0.225
6 0.00 0.00 0.225

74.9780 ( -0.0110) PSIAREF VESS PRESS =

AVG. DEWPOINT FRESS= 0.000 ( 0.0000) IN H2O
AVG. CONT. TEMP = 72.040 < 0.0300) DEG.F

INTERVAL 7 LEAK RATE = 0.244 WT%/24HR$
TOTAL TIME LEAK RATE = 0.028 WT%/24 HRS
POINT TO POIt1T STATISTICAL ERROR = +/- 0.414 WT%/24 HRS

| LEAK RATE TREt1D FOR LAST 4 HOURS
LEAK RATE = . -0.089 + 0.0764 X HRS

95% C0t4F. LIMIT FOR TREND EG. SLOPE
~

-0.07 < SLCPE < 0.23

LEAK RATE TREND SINCE T=0
LEAK RATE = -0.140 + 0.0060 X HRS

95% CONF. LIMIT FOR TREND EO. SLOPE / LEAK RATE
-0.04 < SLOPE < 0.05
-1.12 < LEAK RATE < 1.18

-

MASS PLOT C0t1TAlt4 MENT LEAKAGE RATE At1ALYSIS
-

-------------------------------------------

_. REF VESSEL TOTAL MASS (DRY AIR)= 0.1595 POUT 1DS

LEAK RATE = 0.015 WT%/24HF.S
95*? CONFIDEllCE LEVEL = +'~ " " "'

-113-
.



. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -

COOPER t4UCLEAR STATX0tl--ABSOLUTE METHOD
REFEREt1CE CHAMBER LEAK R. ATE TEST
________________________________.________________________

DATA SET t4 UMBER 9
11/ 1/ 76 2200 HOURS

LAST INTERVAL, HOURS 2.00 HOURS FROM T=0- 30.00--

'

TEMPERATURE DEGREES F CHANGE DEG.F WT. FACTOR
_________ _________ ____________ _________

1 72.03 -0.01 0.027
2 0.00 0.00' O.027
3 0.00 0.00 0.027
4

. 0.00 0.00 0.027
5 0.00 0.00 0.027
6 0.00 0.00 0.027
7 0.00 0.00' O.027
8 0.00 0.00 0.075
9 0.00 0.00 0.075

10 0.00 0.00 0.030-

11 0.00 0.00 0.030,

12 0.00 0.00 0.030
13 0.00 0.00 0.025
14 0.00 0.00 0.025
15 0.00 0.00 0.025

''
16 0.00 0.00 0.025-

17 0.00 0.00
.

0.118
18 0.00 0.00 0.118
19 0.00 0.00 ' O.118

'

20 0.00 0.00 O.118
DEWPOIllT IN. HATER CHANGE lt1CH. WT. FACTOR
_________ _________ ____________ _________

''
1 0.00 0.00 0.150
2 0.00 0.00 0.150
3 0.00 0.00 0.100
4 0.00 0.00 0.150
5 0.00 0.00 0.225
6 0.00 0.00 0.225

REF VESS PRESS 74.9680 ( -0.0100) PSIA=

AVG.DEWPOIllT PRESS = 0.000 ( 0.0000) Ill H2O
AVG.C0HT. TEMP = 72.030 ( -0.0100) DEG.F

INTERVAL 8 LEAK RATE = 0.137 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.036 WT%/24 HRS
POItiT TO POIllT STATISTICAL ERROR = +/- 0.394 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.067 + 0.0319 X HRS
95% C0t1F. LIMIT FOR TREND EQ. SLOPE

-0.28 < SLOPE < 0.35
) LEAK RATE TREND SIllCE T=0

LEAK RATE = -0.222 + 0.0101 X HRS
95% CONF. LIMIT FOR TREND EQ. SLOPE / LEAK RATE

-0.02 < SLOPE < 0.04
-0.81 < LEAK RATE < 0.97

(
~

MASS PLOT CONTAIt1 met 1T LEAKAGE RATE At4ALYSIS
- ---________________________________________

_ ~f REF VESSEL TOTAL MASS (DRY AIR)= 0.1594 POUNDS
-

LEAK RATE = 0.019 WT%/24 HRS,

95% CONFIDENCE LEVEL = +/- 0.026 WT%/24 HRS
-

_



COOPER NUCLEAR STAT 10H--AESOLUTE METHOD
REFERENCE CHAMBER LEAK RATE TEST
----------------------------- ---------------------------

DATA SET NUMBER 10
11/ 1/ 76 2400 HOURS

LAST INTERVAL,HOUPS 2.00 HOURS FROM T=0 32.00--

TEMPERATURE DEGREES F CHANGE DEG.F WT. FACTOR
--------- --------- ------------ ---------

1 72.00 -0.03 0.027
2 0.00 0.00 0.027
3 0.00 0.00 0.027

5
. 0.00 0.00 0.0274

0.00 0.00 0.027
6 0.00 0.00~

0.027
0.027

7 0.00 0.00
8 0.00 0.00 0.075
9 0.00 0.00 0.075

10 0.00 0.00 0.030-

11 0.00 0.00 0.030.

12 0.00 - 0.00 0.030
13 0.00 0.00 0.025
14 0.00 0.00 0.025
15 0.00 0.00 0.025

'
16 ' O.00 0.00 0.025
17 0.00 0.00 . 0.118
18 0.00 0.00 0.118
19 0.00 0.00 '. 0.118
20 0.00 0.00 0.118

DEWPOINT IN. WATER CHANGE 1HCH. WT. FACTOR
--------- --------- ------------ ---------

''
1 0.00 0.00 0.150
2 0.00 0.00 0.150
3 0.00 0.00 0.100
4 0.00 0.00 0.150
5 0.00 0.00 0.225
6 0.00 0.00 0.225

REF VESS PRESS 74.9540 ( -0.0140) PSIA=

AVG. DEWPOINT PRESS = 0.000 ( 0.0000) IN H2O
AVG. CONT. TEMP = 72.000 ( -0.0300) DEG.F

INTERVAL 9 LEAK RATE = 0.156 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.043 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 0.380 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.223 - 0.0218 X HRS
95% CONF. LIMIT FOR TREND EQ. SLOPE

-0.14 < SLOPE < 0.09

LEAK RATE TREND SINCE T=0
LEAK RATE = -0.261 + 0.0119 X HRS

95% CONF. LIMIT FOR TREND EG. SLOPE / LEAK RATE ,

-0.01 < SLOPE < 0.03 '

-0.60 < LEAK RATE < 0.84 |
|

\ !

,
MASS PLOT CONTAINMENT LEAKAGE RATE ANALYSIS

, ---_-_---_-_-----_---_-_-_---__-__-__-_---_
-

REF VESSEL TOTAL MASS (DRY AIR)= 0.1594 POUNDS |.

LEAK RATE = 0.026 WT%/24 HRS
95% CONFIDENCE LEVEL = +/- 0.032 WT%/24 HRS

_n t



CQ,0PER NUCLEAR STATZOH--ABSOLUTE METHOD
RET <EREt1CE CHAT 1EER LEAK RATE TEST

,

---------------------------------------------------------

DATA SET NUMEER 11
11/ 2/ 76 0200 HOURS

LAST INTERVAL, HOURS 2.00 HOURS FROM T=0 34.00--

TEMPERATURE DEGREES F CHAT 4GE DEG.F WT. FACTOR
--------- --------- ------------ ---------

1 71.96 -0.04 0.027
2 0.00 0.00 0.027
3 0.00 0.00 0.027
4 0.00 0.00 0.027
5 0.00 0.00 0.027
6 0.00 0.00 0.027
7 0.00 0.00 0.027
8 0.00 0.00 0.075
9 0.00 0.00 0.075

,

10 0.00 0.00 0.030
11 O.00 0.00 0.030'

12 . 0.00 0.00 0.030
13 0.00 0.00

'

O.025
14 0.00 0.00 0.025
15 . 0.00 0.00 0.025
16 0.00 0.00 0.025
17 0.00 0.00 0.118
15 0.00 0.00 0.11St

0.11819 0.00 0.00 -

20 0.00 0.00 0.118
DEWPOINT IN. WATER CHANGE 1HCH. WT. FACTOR
-------_- __--_-_-- -_--_--_--__ -----__-_

''
1 0.00 0.00 0.150
2 0.00 0.00 0.150
3 0.00 0.00 0.100
4 0.00 0.00 0.150
5 0.00 0.00 0.225
6 0.00 0.00 0.225

74.9400 ( -0.0140) PSIAREF VESS PRESS =

AVG.LEWPOIt1T PRESS = 0.000 ( 0.0000) Ir1 H2O
AVG. C0t1T . T Et1P= 71.960 < -0.0400) DEG.F

INTERVAL 10 LEAK RATE = 0.134 WT%/24 HRS
TOTAL tit 1E LEAK RATE = 0.049 WT%/24 HRS
POINT TO POItIT STATISTICAL ERROR = +/- 0.364 WT%/24 HRS
LEAK RATE TREtID FOR LAST 4 HOURS

LEAK RATE = 0.144 - 0.0009 X HRS
95% C0t1F. LIMIT FOR TREND EQ. SLOPE

-0.04 < SLOPE < 0.04

LEAK RATE TREtID sit 1CE T=0
LEAK RATE = -0.254 + 0.0116 X HRS

95% C0t1F. LIMIT FOR TREtID EQ. SLOPE /LERK RATE
-0.01 < SLOPE < 0.03
-0.46 < LEAK RATE < 0.74.

.

. MASS PLOT CONTAIt1 met 1T LEAKAGE RATE At1ALYSIS
.

-------------------------------------------

- REF VESSEL TOTAL MASS (DRY AIR)= 0.1594 . POUNDS
LEAK RATE = 0.033 WT%/24 HRS
c5': CONFIDENCE LEVEL = +/- 0.029 WT%/24HPS



COOPER NUCLEAR STAT 10N--ABSOLUTE METHOD
REFERENCE CHAMEER LEAK RATE TEST
____-_____________________________________________-______

DATA SET NUMEER 12
11/ 2/ 76 0800 HOURS

LAST INTERVAL. HOURS 6.00 HOURS FROM T=0 40.00_

TEMPERATURE DEGREES F CHANGE DEG.F WT. FACTOR
__-___--- ___--__-_ -_______-__. _-____---

1 71.63 -0.33 0.027
2 0.00 0.00 0.027
3 0.00 0.00 0.027
4 0.00 0.00 0.027
5 0.00 0.00 0.027
6 0.00 0.00 0.027
7 0.00 0.00- 0.027
8 0.00 0.00 0.075
9 0.00 0.00 0.075

10 0.00 0.00 0.030.

11 0.00 0.00 0.030
'

12 O.00 0.00 0.030
13 0.00 0.00 0.025
14 0.00 0.00 0.025
15 0.00 0.00 0.025
16 - 0.00 0.00 0.025
17 0.00 0.00

~

0.118
0.118

18 0.00 0.00 -

0.'11S19 0.00 0.00 s

20 0.00 0.00 O.118'

DEWPOINT IN. WATER CHANGE INCH. WT. FACTOR
--__-__-_- __-_-_-__ ---________- --___--__

1 0.00 0.00 0.150*-

2 0.00 0.00 0.150
3 0.00 0.00 0.100
4 0.00 0.00 0.150
5 0.00 0.00 0.225
6 0.00 0.00 0.225

REF VESS PRESS 74.9220 ( -0.0180) PSIA=

AVG.DEUPOINT PRESS = 0.000 ( 0.0000) IN H2O
AVG. CONT. TEMP = 71.630 ( -0.3300) DEG.F

INTERVAL 11 LEAK RATE = -0.152 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.018 WT%/24 HRS
POIN.T TO POINT STATISTICAL ERROR = +/- 0.363 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

~

LEAK RATE = 0.134 - 0.0477 X HRS
95% CONF. LIMIT FOR TREND EQ. SLOPE

-0.05 < SLOPE < -0.03

LEAK RATE TREND SINCE T=0
LEAK RATE = -0.043 + 0.0024 X HRS

95% CONF. LIMIT FOR TREND EQ. SLOPE /LERK RATE
-0.01 < SLOPE < 0.02

,
-0.54 < LEAK RATE < 0.64

,

MASS PLOT CONTAINMENT LEAKAGE RATE ANALYSIS !
''

'
. _________________________________________-_

5
~

REF VE5SEL TOTAL MASS (DRY AIR)= 0.1595 POUNDS
LEAK RATE = 0.025 WT%/24HR$
95% CONFIDENCE LEVEL = +/- 0.025 WT%/24 HRS

-117- |



COOPER tlUCLEAR STAT 10ti--RESOLUTE METHOD
L REFEREt4CE CHAMBER LEAK RATE TEST

_________________________________________________________

DATA SET NUMBER 13
11/ 2/ 76 1000 HOURS

LAST IllTERVAL. HOURS 2.00 HOURS FROM T=0 42.00
| .

| TEMPERATURE DEGREES F CHAT 4GE DEG.F WT. FACTOR
_________ _________ ____________ _________

1 71.96 0'.33 0.027
2 0.00 0.00 O.027'

3 0.00 0.00 0.027
4 . 0.00 0.00 0.027

'

5 0.00 0.00 0.027.

6 0.00 0.00 0.027-

'

7 0.00 0.00 0.027
i 8 0.00 0.00 0.075
'

9 0.00 0.00 0.075.

10 0.00 0.00 0.030'
-

11 0.00 0.00 0.030; .

12 0.00 0.00 0.030'

13 0.00 0.00 0.025
14 0.00 0.00 0.025
15 0.00 0.00 0.025

'

16 ' O.00 0.00 0.025
17 0.00 0.00 - 0.118-

18 0.00 0.00 0.118
19 0.00 0.00 '. 0.118
20 0.00 0.00 0.118

DEWPOIt1T IN. WATER CHANGE lt4CH. WT. FACTOR
. _________ _________ ____________ _________

'"
1 0.00 0.00 0.150
2 0.00 0.00 0.150
3 0.00 0.00 0.100
4 0.00 0.00 0.150
5 0.00 0.00 0.225
6 0.00 0.00 0.22?

74.9540 ( 0.0320) PSIARE VESS PRESS =

AVG.DEWPOIt1T PRESS = 0.000 ( 0.0000) IN H2O
AVG. CONT. TEMP = 71.960 ( 0.3300) DEG.F

INTERVAL 12 LEAK RATE = 0.233 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.029 WT%/24 HRS
POINT TO FOIt1T STATISTICAL ERROR = +/- 0.367 WT%/24 HRS
LEAK RATE TREtID FOR LAST 4-HOURS

LEAK RATE = 0.078 - 0.0015 X HRS
95% CONF. LIMIT FOR TREllD EQ. SLOPE

-0.31 < SLOPE < 0.31
.

LEAK RATE TREt1D sit 1CE T=0
LEAK RATE = -0.120 + 0.0057 X HRS

95% CONF. LIMIT FOR TREND EG. SLOPE / LEAK RATE .

< 0.02-0.01 < SLOPE
-0.39 < LEAK RATE < 0.62

,

~

MASS PLOT C0t1TAINMEt1T LEAKAGE RATE AtlALYSIS
-

_
___________________________________________

~ _ . REF VESSEL TOTAL MASS (DRY AIR)= 0.1594 POUNDS
~

LEAK RATE = 0.024 WT%/24HPS
95% CONFIDENCE LEVEL = +/- 0.021 WT%/24HRE

' '*~
. - - __



.

.

COOPER t1UCLEAR STAT 10ti--ABSOLUTE METHOD
REFEREllCE CHAMEER LEAK RATE TEST
_________-__________-_-___-_-____--__________-__-___-____

DATA SET t1 UMBER 14
11/ 2/ 76 1200 HOURS

- LAST It1TERVAL. HOURS 2.00 HOURS FROM T=0 44.00

TEMPERATURE DEGREES F CHRt1GE DEG.F WT. FACTOR
-________ -_______- _-__________ -______--

1 72.33 0.37 0.027
2 0.00 0.00 0.027
3 0.00 0.00 0.027

0.0274 0.00 0.00 s

5 0.00 0.00 0.027
6 0.00 0.00 0.027
7 0.00 0.00 0.027
8 0.00 0.00 0.075
9 0.00 0.00 0.075

10 0.00 0.00 0.030
11 0.00 0.00 0.030

,

12 0.00 - 0.00 0.030
13 0.00 0.00 0.025
14 0.00 0.00 0.025
15 0.00 0.00 0.025
16 - 0.00 0.00 0.025'

17 0.00 0.00 .
0.118

18 0.00 0.00 0.118
19 0.00 0.00 0.118

'

20 0.00 0.00 O.118
DEWPOINT IN. WATER

.

CHANGE lt1CH. WT. FACTOR
_-__-_-__ -____--__ __________-- _____----

''
1 0.00 0.00 0.150
2 0.00 0 ~. 00 0.150
3 0.00 0.00 0.100
4 0.00 0.00 0.150
5 0.00 0.00 0.225
6 0.00 0.00 0.225

REF VESS PRESS 75.0120 ( 0.0580) PSIA=

AVG.DEWPOIt1T PRESS = 0.000 ( 0.0000) IN H2O
AVG.C0t1T. TEMP = 72.330 ( 0.3700) DEG.F

INTERVAL 13 LEAK RATE = -0.093 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.023 WT%/24 HRS
POIt1T TO POIlli STATISTICAL ERROR = +/- 0.359 WT%/24 HRS
LEAK RATE TREt1D FOR LAST 4 HOURS

LEAK RATE = -0.034 + 0.0147 X HRS
95% C0t1F. LIMIT FOR TREND EQ. SLOPE

-0.64 < SLOPE < 0.67

LEAK RATE TREND sit 1CE T=0
LEAK RATE = -0.040 + 0.0023 X HR$

95% C0t1F. LIMIT FOR TREND EG. SLOPE / LEAK RATE
-0.01 < SLOPE < 0.01
-0.39 < LEAK RATE < 0.52

MASS PLOT C0t1 TAIT 1 met 1T LEAKAGE RATE At1ALYSIS
-

, _
-____-_--_---_____-___________----________-

|
'

REF VESSEL TOTAL MASS (DRY RIR)= 0.1594 POUT 1DS_.

LEAK RATE = 0.022 WT%/24 HRS-
95% C0tiFIDEt1CE LEVEL = +/- 0.019 WT./24 HRS

i _ tin _



COOPER t1UCLEAR STAT!ON--ABSOLUTE METHOD
REFEREt1CE CHAT 1EER LEAK RATE TEST
___________-_____________________________________________
DATA SET nut 1BER 15

11/ 2/ 76 1600 HOURS''
LAST It1TERVAL, HOURS 4.00 HOURS FROM T=0 48.00

i
TEMPERATURE DEGREES F CHANGE DEG.F WT. FACTO.:
_______-_ _________ ___-________ ___-_____

1 72.53 0.20 0.027
2 0.00 0.00 0.027
3 0.00 0.00 0.027
4 0.00 0.00 0.027
5 0.00 0.00 0.027
6 0.00 0.00 0.027
7 0.00 0.00 0.027
8 0.00 0.00 0.075
9 0.00 0.00 0.075.

10 0.00 0.00 0.030
11 0.00 0.00 -- 0.030
12 0.00 0.00 0.030
13 0.00

.

0.00 0.025
14 0.00 0.00 0.025
15 -s 0.00 0.00 0.025
16 0.00 0.00 0.025
17 0.00 0.00 0.118
16 0.00 0.00 0.113
19 0.00 0.00 O.118

'

20 0.00 0.00 0.118
DEWPOIt1T IN. WATER CHANGE It1CH. WT. FACTOR

1 0.00 0.00 0.150
2 0.00 0.00 0.150
3 0.00 0.00 0.100
4 0.00 0.00 0.150

.

5 0.00 0.00 0.225
6 0.00 0.00 0.225

REF VESS PRESS 75.0960 < 0.0840) PSIA=

AVG.DEUPOIt1T PRESS = 0.000 ( 0.0000) It1 H2O
AVG.C0t1T.TEt1P= 72.530 ( 0.2000) DEG.F

INTERVAL 14 LEAK RATE = -0.446 WT%/24 HRS
TOTAL TIME LEAK RATE = -0.016 WT%/24 HRS
POIt1T TO POIt1T STATISTICAL ERROR = +/- 0.428 WT%/24 HRS
LEAK RATE TREtID FOR LAST 4 HOURS

LEAK RATE = -0.093 - 0.0832 X HRS
95% C0t1F. LIMIT FOP TREt1D EG. SLOPE

-0.09 < SLOPE < -0.09

LEAK RATE TREllD SINCE T=0
LEAK RATE = 0.130 - 0.0045 X HRS

95% C0t1F. LIMIT FOR TREtID EQ. SLOPE / LEAK RATE !

-0.01 < SLOPE < 0.01
-0.59 < LEAK RATE < 0.42

,

-
f1 ASS PLOT C0t1 TAIT 1 met 1T LEAKAGE RATE At1ALYSIS-

-__--_______-_____-__-__-_-______________--
REF VE5SEL TOTAL T1 ASS (DRY AIR)= 0.1596 POUNDS
LEAK RATE = 0.003 WT%/24HR$w*, :~4 :: FutE LEuEL= 4._ 0,025 uT; 2.:u:-_ , , , .
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. .

. c:::7 t.: c _F: .-'c : .pc rp NCE '/ ESSE! METHOD,

INTEGFn E- ;; b - :Ovi A rk.ENT LE ALAGE P ATE TE ?.T- C. .1976T

_--_____-___-_--_-.-___...--__________--______-_-___-____

DAT6 SET r.:.lGER 1
- 11 6- 6 1020 HOUFC.

< . . . . d, ,i c s n _ . . . ULho. . - - . . . --- - A .m . .eu.

.

TEM?ERATURE- DEGF.EES F CHANGE LEG.; W i . .;-C
2)--_---___ ______-__ ______-_____ _ _ _ - _ _ . _

l' 76.55 0.00 0.22:
2 75.09. 0.00 0.0~f-

3 72.00 0.00 0.027
4 71,,.49 0.00 0.027
e -

s .o. ..N U UU- . , . , - ,- -

..._

.6 71.14-' 0.00 0.027i

'? 71.49 0.00 0.027
8 72. 35 0.00 0.075
9 71.66 0.00 0.075

10 74.50 0.00 0.030-

11 70.89 0.00 0.0?O
'

12 71.92 0.00 0.030
13 75.95 0.00 0.025
14 75.09 L.00 0.025.

15 76.12 0.00 O.025
'

16 75.01 0.00 0.025'
-

17 71.92 0.00 0.118
18 71.57 0.00

.

0.119
19 71.75 0.00 0.118'

-

20 70.80 0.00 O.112
'

DEWPOINT IN. WATER CHANGE INCH. WT.FACTOS,
_________ _________ _--_________ _______-c

''
1 9.57 0.00 0.150
2 9.75 0.00 0.150
3 9.55 0.00 0.100
4 9.64 0.00 ,0.150
5 10.05 0.00 0.225
6 9.27 0.00 0.225

REF. VESSEL DP= 0.1438 ( 0.0000) PSID
DRYHELL PFE55URE= 73.2320 ( 0.0000) PSIA
AVG.DEUPOINT PRESS = 10.948 .( 0.0000) IN H2O
AVG. CONT.TEMF= 72.345 ( 0.0000) DEG.F
CONTAINMENT TOTAL NAs5(DRY AIR)= 64545.00 POUND 5

NO LEAKAGE PATE VALUE CALCULATED FOR DATA SET #1

i

\

|
|

Ce
e

.
. .,

.
_
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COOPER NUCLEAR STATION--PEFEPENCE VE5SEL METHOD
It4TEGRATED FRIMAFY CONTAItli1ENT LEAKAGE RATE TEST-NOV.1976
----- --- --- --- ----------- ----------- ---------------
DATA SET tlUt1EER 2 -

11/ 6/ 76 1040 HOURS
LAST IllTERVAL, HOURS 0.33 HOURS FROM T=0 0.33,,

TEMPERATURE DEGPEES F CHAltGE DEG.F WT.FAC~;E
----- ----------------------------- ---

1 76.72 0.17 0.027
2 75.27 0.18 O.027'

3 72.09 0.09 0.027
4 - 71.57 0.08 0.027
5 73.38 0.34 0.027
6 71.32 0.18 0.027
7 71.57 0.08 0.027
8 72.35 0.00 0.075
9 71.75 0.09 0.075

10 74.75 0.25 0.030-

70.97 0.08 0.050
11 -

12 72.09 0 .~ 17 0.030
t 0.02513 76.04 0.09

0.02514 75.18 0.09 -

15 76.21 0.09 O.025'

.

16 75.09 0.08 0.025
17 71.92 0.00 0.118
18 71.66 0.09 0.118
19 71.75 0.00 '. 0.118,'

20 70.80 0.00 0.118
DEWPOIt1T IN. WATER CHANGE 1HCH. WT. FACTOR

1 9.62 0.05 0.150
2 9.55 -0.20 0.150
3 9.58 0.03 0.100
4 9.62 -0.02 0.150
5 9.84 -0.21 0.225
6 9.07 -0.20 0.225

REF. VESSEL DP= 0.1471 ( 0.0033) PSID

DRYNELL PRESSURE = ~73.2410 ( 0.0090) PSIA
AVG.DEWPOIt1T PRESS = 10.834 ( -0.1146) IN H2O
AVG.C0t4T.TEr1P= 72.417 ( 0.0720) DEG.F

INTERVAL 1 LEAK RATE = -0.090 HT%/24HPS

TOTAL TIME LEAK RATE = -0.090 WT%/24 HRS

POIllT TO POIt1T STATISTICAL ERROR = +/- 0.000 UTP./24 HRS

TREtID EQUATI0t1 NOT CALC. (LESS THAtt 5 DATA SETS)

|

MASS PLOT C0tlTAIhMENT LEAKAGE RATE AffALYSIS
-------------------------------------------

C0tlTAIt1 MENT TOTAL MASS (DRY AIE)= 64545.80 POUNDS

LEAK EATE t10T CALC.(<S DATA SETS)
|

'

-

.

e

.

$ -- e



C00FER tiUCLEAR ?TATION--PEFEREt1CE VESSEL METHOD
It1TEGPATED FRI!1A;Y C0tiThitWEt1T LEM AGE RATE TES T-NOV0 ;' i
--------------------- -----------------------------------

DATA SET t1Ur1SER 3
11< 6/ 76 1100 HOUR?

L AST INTER'.'AL. HOUR 5 0.33 HOUcs FPOM T=0 0.67'

TEt1PERATURE DEGPEES F CHANGE DEG.F WT.FF'. CF
--- -------- ----- -- ,

--------- ---------

1 76.79 0.0< u.c27
2 75.33 0.06 0.027
3 72.24 . 0.15 0.027
4

'
71.-73 0.16 0.027

5 73.19 -0.19 0.027
6 71.29 -0.03 0.027
7 71.73 0.16 0.027

;

8 72.50 0.15 0.075
9 71.73 -0.02 0.075

10 74.82 0.07 0.030.

-

11 71.04 0.07 0.030
12 72.16 - 0.07 0.030'

13 76.02 -0.02 0.025
.

14 75.33 0.15 0.025,

15 76.36 0.15 0.025
75.25 0.16 0.025'16 -

0.11817 71.90 -0.02
^ 0.11818 71.55 -0.11

19 71.73 -0.02 s 0.11S
20 70.78 -0.02 0.118*

DEWPOItiT IN. WATER CHANGE INCH. WT.FACTCR
-

--_-_---- --___--_- ------------ ----- --_

1 9.70 0.08 0.150'

2 9.96 0.41 0.150
3 9.66 0.08 0.100
4 9.70 0.08 0.150
5 9.81 -0.03 'O.225
6 9.18 0.11 0.225

REF. VESSEL DP= 0.1493 ( 0.0022) PSID
DRYWELL PRES 5URE= 73.2530 ( 0.0120) PSIA
AVG. DEWPOINT PRESS = 10.945 ( 0.1118) Iti H2O
AVG. CONT.TEt1P= 72.434 ( 0.0170) DEG.F

IrlTERVAL 2 LEAK RATE = 0.615 WT%/24 HRS
TOTAL tit 1E LEAK RATE = 0.262 WT%/24HR5
POINT TO POINT STATISTICAL ERROR = +/- 0.998 WT%/24HR5
TREND EQUATION t10T CALC.(LESS THAt1 5 DATA SETS)

MASS PLOT C0tiTRIHt1EtiT LEAKAGE RATE ANALYSIS
-----------------------.-------------------

CONTAItiMEt1T TOTAL MAS $tDRY AIR)= 64540.20 POUtG5
LEAK RATE = 0.268 WT%/24Hei
95% CONFIDEtiCE LEVEL = +/- 4.765 WT%e24HF:

,

\ *

.

w

..
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COOPER HUCLEAR STATION- REFEREtiCE VESSEL NETHOD !

INTEGRATED FPIf1APY C0tiTAINMENT LEAtyGE PATE TE5T-N0Y.1976
-_____---_---..-_-.___---_---- __---___-_-----_--_--------

DATA SET t1Uf1EEP 4
11/ 6< 76 1120 HOURI .,,,

LAST It1TERVAL.h0VRS 0.33 HOURS FR0t1 T=0 1.00

TEf1PERATURE DEGREES F CHANGE DEG.F WT.FAC";.
_________ _________ ___------___ ____-_--

1 76.87 0.08 0.0;?
2 75.33 0.00 0.0;-.

3 72.33 0.09 0.02'
71.73 0.00 0.02-4 -

5 73.19 0.00 0.027
6 71.47 0.18 0.027
7 71.81 0.08 0.027
8 72.58 0.08 0.075
9 71.81 0.08 0.075

,

10 74.99 0.17 0.020
0.08 0.03011 71.12 .

0.25 0.030
-

12 72.41
13 76.27 0.25 0.025*

'

14 75.59 0.26 O.025
15 76.53 0.17 0.025.

16 75.42 0.17 0.025
17 71.90 0.00 0.118
18 71.64 0.09 0.119s

0.11819 71.73 0.00 -

20 70.86 0.08 0.118
r DEWPOINT IH.. WATER CHANGE litCH. WT.FACTOS
Qw __--__-_- ----_--_. __-_-_-__--- --_----_c

1 5148 -0.22 0.150
2 9.77 -0.19 0.150
3 9.66 0.00 0.100
4 9.66 -0.04 0.150
5 9.61 -0.20 0.225
6 9.25 0.07 0.225

REF. VESSEL DP= 0.1469 ( -0.0024) PSID
DRYWELL PRESSURE = 73.2600 ( 0.0070) PSIA
AVG. DEWPOINT PRESS = 10.849 ( -0.0966) Ill HIO
AVG. CONT.TEt1P= 72.514 ( 0.0800) DEG.F

It4TERVAL 3 LEAK RATE = -0.590 WT%/24H.:.5
TOTAL tit 1E LEAK PATE= -0.022 WT%/24 HRS
POIt1T TO POIt1T STATISTICAL ERROR = +/- 1.211 WT%/24 HRS
TREND EQUATI0t1110T CALC.(LESS THAtt 5 DATA SETS)

(1 ASS PLOT C0t1TAItit1ENT LEAKAGE RATE At1ALYSIS
__________-____________________-__,________

CONTAIttt1Et1T TOTAL MASS (. DRY AIR)= 64545.40 POUNDE
LEAK RATE = 0.049 W %/24.":?
95% CONFIDEl1CE LEVEL = +/- 0.999 WT%/24HF:

-

e

e

-
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COOPER NUCLEAF ITRTION--FEFERENCE VES2EL METHOD 4

__________________'_______________________________________|!NTEGF.ATED PRIU C0nTAINiiENT LEAKAGE RATE TEST-NOV.1976.

;

DATA SET $".: NEE:- 5 |
11/ -6< Ti 1140 HOURS

LAST INTERVAL, HOURS 0.33 HOURS FP0t1 T=0 1.33-

TEMPERATURE DEGREES F CHANGE DEG.F WT.;6(T0k
________J_________ _________ ____________

1 76.98 0.11 0.02
2 75.44 0.11 0.027-

3 72.35 0.02 0.027
4 71.83 0.10 0.027'

5 73.47 0.28 0.027
6 71.57 0.10 0.027
7 71.83 0.02 0.027
8 72.69 0.11 0.075
9 72.00 0.19 0.075

10 75.01 0.02 0.030-

11 71.23 0.11 0.020
'

12 72.35 -0.06 0.030
13 76.38 0.11 0.025-

14 75.61 0.02 0.025
'

15 76.55 0.02 O.025
16 - 75.44 0.02 0.025'

17 71.92 0.02 .

0.118
0.118

18 71.66 0.02
19 71.75 0.02 ' O.113

'20 70.89 0.03 O.118
DEWPOINT IN. WATER CHANGE 1HCH. WT. FACTOR7
_________ _________ ____________ _________

~'
1 9.44 -0.04 0.150
2 9.70 -0.07 0.150
3 9.44 -0.22 0.100

| 4 9.73 0.07 ,0.150
5 9.74 0.13 0.225
6 9.16 -0.09 0.225

REF. VESSEL DP= 0.1550 ( 0.0081) PSID
DRYWELL FRESSURE= 73.2570 ( -0.0030) PSIA
AVG.DEUPOINT PRESS = 10.830 ( -0.0191) IN H2O
AVG. CONT. TEMP = 72.573 ( 0.0590) DEG.F

INTERVAL 4 SEAK RATE = 0.726 WT%/24 HRS
TOTAL TIf1E LEAK RATE = 0.165 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 1.240 WT%/24HR$
LEAK RATE TRElD FOR LAST 4 HOURS

LEAK RATE = -0.022 + 0.3734 HRG"

95% CONF. LIMIT FOR TREND EG. SLOPE
-2.92 < SLOPE < ?.fi.

LEAK RATE TREND SINCE T=0
LEAK RATE = -0.146 + 0.3734 >: HRS

95*: CONF. LIMIT FOR TREND E0. SLOPE / LEAK RATE
! -2.92 s SLGPE s 1.if
| -4.04 < LEAK RATE < 4. c
| <

l
l MASS PLOT C0riTAINr*ENT LEAKAGE :: ATE ANALYSIS-

\ .

I
~

CONTAIUMENT TOTAL MAi?tDRY AIR)= 64538.80 POUNDS
LEAF RATE = 0.143 WT%/24hR$ ;
cc. ...n.:.. = ~ :.- _-_- . .,_ . , . . . q. r. n_ : _ : : ).

. .e
. , . .

_



.__ ____________________________ _
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COOPER ttUCLE6F i T;.! : 0N--REFERENCE VE5iEL METHOD

IllTEGRATED FF IM:7 CO TAIllMErli LEANE PATE TEST-t40V.1976
_________________________________._______________________ _

DATA SET HUMEd: i -

11/ 6/ Ti 1200 HOURS
LAST It4TEF. VAL HOOF i 0.33 HOURS FR0t1 T=0 1.67'

I
'

TEMPERATURE DEGPEES F CHAtiGE DEG.F WT. A: I4
________)_________ _________ ____________

1 77.08 0.10 0.02-
2 75.54 0.10 0.02-,

3 72.46 0.11 0.02'
4 72.03 0.20 0.027
5 - 73.40 -0.07 0.027
6 71.60 0.03 0.027
7 72.03 0.20 0.027
8 72.80 0.11 0.075
9 72.11 0.11 0.075

10 75.20 'O.19 0.020
'

11 71.34 0.11 O.030
12 72.46 0.11 0.0?0 '-

13 76.49
.

0.11 0.025
14 75.72 0.11 0.025
15 76.66 0.11 0.025
16 75.54 0.10 0.025.

17 72.03 0.11 0.118
18 71.60 0.02 0.118
19 71.85 0.10 0.118t

20 70.91 0.02 0.118.

DEWPOIt4T IN. WATER CHANGE illCH. WT. FACTO-
< _________ _________ ____________ _ _ _ _ _ _ , . _

k.s 1 9.77 0.33 0.150 l

2 9.89 0.19 0.150
3 9.73 0.29 0.100
4 9.75 0.02 0.150 i
5 10.07 0.33 0.225
6 9.11 -0.05 0.225

REF. VESSEL DP= 0.1561 ( 0.0011) PSID
DRYWELL PRESSURE = 73.2640 ( 0.0070) PSIA
AVG.DEMPOIt4T PRESS = 11.003 ( 0.1732) Iti H2O
AVG.C0tlT. TEMP = 72.660 ( 0.0870) DEG.F

INTERVAL 5 LERK RATE = 0.718 WT%/244R5
TOTAL TIf1E LEAK RATE = 0.276 WT%/24 HRS
POINT TO POIt1T STATISTICAL ERROR = +/- 1.182 WT%/24HR$
LEAK PATE TREtID FOR LAST 4 HOURS

LEAK RATE = -0.070 + 0.5186 X HR$
95% C0tlF. lit 1IT FOR TREllD EQ. SLOPE

-0.89 < SLOPE < 1.9?

LEAK RATE TREtID S]tlCE T=0
LEAK RATE = -0.243 + 0.5156 X HRS

95% C0tlF. LIMIT FOR TREttD EO. SLOPE / LEAK RATE
-0.89 < SLOPE 1.9?'

-1.73 < LEAK RATE i 2..5
6

. t1 ASS PLOT C0t4TAItiMEt1T LEAKAGE RATE AHALYSIS
- . _______-___________________________________

- C0t4TAItiMEtiT TOTAL MASS (DRY AIR)= 64532.30 POUtCS
LEAK RATE = 0.253 UTE 24n:i
95% C0!iFIDENCE LEUEL= +/- 0.230 UT%'24":i

_ ; 3_



000 PEP NUCLEAP STATI0ri--PEFEFENCE VESSE'_ T1ETHOD
INTEGEATED FRIMAPY i.0hTAINf1EtiT LEAKAGE F ATE TEET-r40Y 1?T6
_________________________________________________________

DATA SET NUMEER 7 ~

11/ 6' 76 1220 HOURS
LAST INTERVAL, HOURS 0.33 HOURS FR0t1 T=0 2.00

.

TEf1PERATURE DEGREES F CHANGE LEG.F
w i . F A C "_. :_______ __________ _________ ____________

1 77.23 0.15 0.02-
2 75.61 0.07 0.02-

'

3 72.52 0.06 O.027
4 72.09 0.06 0.02-
5 - 73.55 0.15 0.02-
6 71.66 0.06 0.02-
7 72.00 -0.03 0.02-
8 72.86 0.06 0.075
9 72.09 .0.02 0.075

-10 75.35 0.15 0.030
'

11 71.40 0.06 O.020'

72.61 0.15 0.03012 -

13 76.55 0.06 0.025
14 75.78 0.06 0.025
15 76.72 0.06 0.025
16 75.61 0.07 0.025

,

17 72.00 -0.03 0.119
18 71.66 -0.02 - 0.118
19 71.83 -0.02 0.11?'

s

20 70.89 -0.02 0.118-

DEWPOIt4T IN. WATER CHANGE INCH. WT. FACTOR
/ _________ _________ ____________ _________

k 1 9.72 -0.05 0.150--

'2 9.79 -0.10 0.150
3 9.77 0.04 0.iOO
4 9.77 0.02 0.150
5 9.62 -0.45 0.225
6 9.07 -0.04 0.225

REF. VESSEL DP= 0.1565 ( 0.0004) PSID
DRYWELL FRESSURE= 73.2730 ( 0.0090) PSIA
AVG. DEWPOINT PRESS = 10.877 ( -0.1256) :N F20
AVG. CONT. TEMP = 72.684 ( 0.0240) LEG.F

INTERVAL 6 LEAK RATE = -0.411 WT%/24HFi
TOTAL TIME LEAK RATE = 0.161 WT%/24hF5
POINT TO POIt1T STATISTICAL ERROR = +/- 1.197 WT%/24HES
LEAK RATE TREt1D FOR LAST 4 HOURS

_.

LEAK RATE = 0.160 + 0.0018 -:
,

-

9~5% CONF. LIMIT FOR TREND EQ. SLOPE
-1.02 < SLOPE <. 1. ..

LEAK RATE TREND SINCE T=0
LEAK RATE = 0.159 + 0.0018 .: :~ 5

95': C0tiF. LIMIT FOR TREND EQ. SLOPE / LEAK RATE
-1.02 < SLOPE 1.02
-1.88 < LEAK RATE 'l . 3

r
-

. f1 ASS PLOT C0tlTAItiMENT LEAKAGE RATE ANALYSIS
._ ___________________________________________

- CONTAINMENT TOTAL IIAS5(DRY AIR)= 64555.90 F CUrC ?
LEAK RATE = 0.222 WT*. 22 :i
95'. CONF.DENCE LEVEL = +/- 0.146 WT *; .u : I

_3 g_
,_ _ -



COOPE:: NUCLEAR 9TATION--REFEPENCE VES5EL I1ETHOD
It4TEGRATED PRIf1ARY CONTAItif1Et4T LEAKAGE PATE TEE.T-NOV.1?76
______________________-____________________-_____________

DATA SET nut 1EER 8
11/ 6/ 76 1240 HOURS

LAST It4TERVAL, HOURS 0.33 HOURS FR0t1 T=0 2.33
-

TEt1PERATURE DEGREES F CHAtlGE DEG.F UT. FACT:?
_____-___ ____-____ -_-_____-___ ________n

1 77.23 0.00 0.02'
2 75.78 0.17 0.02T
3 72.61 0.09 0.027-

4 72.09 0.00 0.027
73.64 0.09 0.02'5 .

71.75 0.09 0.0276
7 72.09 0.09 0.027
8 72.95 0'.09 0.075
9 72.18 0.09 0.075

10 75.27 -0.08 0.020
0.03011 71.49 0.09 -

12 72.61 0.00 0.030,

13 76.72 0.17 0.025
0.02514 75.87 0.09 -

15 76.81 0.09 0.025
16 75.78 0.17 0.025

''17 72.00 0.00 0.119
i 18 71.66 0.00 0.118

19 71.83 0.00 0.113
20 70.89 0.00 ', 0.115

DEWPOINT IH. WATER CHANGE INCH. WT. FACTOR
__-______ _________ _______-____ __-_-____

- - 1 9.89 0.17 0.150
~'

2 9.95 0.16 0.150
3 9.62 -0.15 0.100
4 9.79 0.02 0.150
5 9.75 0.13 0.225
6 9.23 0.16 0.225

:

REF. VESSEL DP= 0.1630 ( 0.0065) PSID
DRYWELL PRESSURE = 73.2700 ( -0.0030) PSIA
AVG. DEWPOINT PRESS = 10.980 ( 0.1027) IN H2O
AVG. C0t1T. TEf1P= 72.725 ( 0.0410) DEG.F

INTERVAL 7 LEAK RATE = 1.005 WT%/24HR$
TOTAL TI:1E LEAK RATE = 0.282 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 1.265 WT%/24 HRS
LEAK RATE TREt1D FOR LAST 4 HOURS

LEAK RATE = 0.010 + 0.2722 X HR$
95% CONF. LIf1IT FOR TREND EQ. SLOPE

i -0.46 < SLOPE < 1.01

LEAK PATE TREt1D sit 1CE T=0i

LEAK RATE = -0.081 + 0.2722 X HR$
95% C0t1F. LIMIT FOR TREND EG. SLOPE / LEAK RATE

-0.46 < SLOPE < 1.01.

-1.16 < LEAK RATE < 2.27

f1 ASS FLOT C0tiTAINMEliT LEAKAGE RATE AtiALYSIS
-

_______-___-__--_____-___-__--____________-
.

CONTAIN:!ENT TOTAL f1 ASS (DRY ' AIR)= 64526.80 POUtIDS
'

_

LEAK RATE: 0.275 UT*:/24FC:,

'

95': CONFIDEt1CE LEVEL = +/- 0.117 WT%/24Hfi
.--

. . ...



____________ _ _____

COOFE; h0CLEAP iTATICN--FEFEFEtiCE VESSEL METHOD
INTEGRATED FP.nA?Y con ENT LEAKAGE PATE TEST-NOV.1976
_______________________'AIN.__________________________________

DATA SET t4Ut:liF 9
11/ 6- i 1300 HOURS

LAST li4T E P V A _ . HOURI 0.33 HOURS FROM T=0 2.67
-

TEMPERATURE DEGREES F CHANGE DEG.F UT. FACT::-
_________ _________ ____________ _________

1 77.23 0.00 0.02-
2 75.78 0.00 0.02;

3 72.61 0.00 0.027
4 72.09 0.00 0.02-
5 - 73.55 -0.09 0.027

: 6 71.75 0.00 0.027
7 72.00 -0.09 0.027
S 72.95 0.00 0.075
9 72.26 0.08 0.075

10 75.35 0.08 0.030
*

11 71.57 0.08 0.030
'

12 72.69 0.08 0.030'

,

'- 13 76.64 -0.08 0.025
14 75.78 -0.09 0.025 |

~

15 76.81 0.00 0.025
16 . 75.78 0.00 0.025
17 72.00 0.00 0.118
18 71.75 0.09 - 0.119
19 71.83 0.00 0.1191

'

20 70.89 0.00 0.118.

DEWPOINT IN. HATER CHRHGE 1NCH. WT. FACTOR
_________ _________ ____________ _________

' -- 1 9.72 -0.17 0.150
2 9.66 -0.29 0.150
3 9.59 -0.03 0.100
4 9.80 0.01 0.150
5 9.25 -0.50 0.225
6 9.13 -0.10 0.225

REF. VESSEL DP= 0.1669 ( 0.0039) PSID
DRYHELL PRESSURE = 73.2690 ( -0.0010) PSIA
AVG. DEWPOINT PRESS = 10.775 ( -0.2055) IN H2O
AVG. CONT. TEMP = 72.740 < 0.0150) DEG.F

INTERVAL 8 LEAK RATE = -0.350 NT%/24 HRS
TOTAL TIME LEAK RATE = 0.203 UT%/24HP9
POINT TO FOINT STATISTICAL ERROR = +/- 1.254 WT%/24 HRS
LEAK RATE TREt1D FOR LAST 4 HOURS

LEAK RATE = 0.175 + 0.0235 X HRS
95% CONF. LIMIT FOR TREND EO. SLOPE

-0.57 < SLOPE < 0.62

LEAK RATE TREND SINCE T=0
LEAK RATE = 0.167 + 0.0235 M HP5

95% C0tiF. LIMIT FOR TREND E0. SLOPE / LEAK RATE
-0.57 < SLOPE < 0.fi
-1.35 < LEAK RATE < ' 1 . :. .

'

-

- MASS PLOT C0t1TAItiMEtiT LEAKAGE RATE At1ALYSIS
. ___________________________________________

~ C0t1 TAIT 4 MENT TOTAL MAsstDRY AIP)= 64529.90 POUT!DI
LEAK RATE = 0.259 U T *; > 2 4 H ~ '.

95*. CONF::EN: E LE"EL= +/- 0.089 WT*./2Hi
-

- _ .. ~_
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COOPEP tiUCLEAR STATION--PEFEFENCE VESSEL METHOD
ItiTEGRATEL FE:MAF. CONTAINMENT LEAKAGE AATE TEST-NOV.1976_________________'________________________________________
DATA SET HUMEEF 10

11/ 6/ 76 1320 HOURS *
LAST iHTERVAL.h0VR5 0.33 HOURS FROM T=0 3.00

-

TEMFERATUPE DEGREES F CHAffGE DEG.F WT.FFCTOP
____________ _________

__________________

1 77.32 0.09 0.027
2- 75.78 0.00 0.027
3 72.69 0.08 0.027
4 72.26 0.17 0.027
5 - 73.72 0.17 0.027
6 71.33 0.08 0.027
7 72.18 0.18 0.027
8 73.04 0.09 0.075
9 72.26 0.00 0.075

10 75.44 0.09 0.030
0.03011 71.66 0.09 -

72.86 0.17 0.03012 -

13 . 76.72 0.08 0.025~

14 76.04 0.26 0.025
0.02515 76.89 0.08 -

-

16 75.87 0.09 0.025
..

17 72.00 0.00 0.118'

18 71.75 0.00 . 0.11S
19 71.83 0.00 0.118
20 70.97 0.08 '. 0.113

DEWPOINT IH. WATER CHANGE 1HCH. WT. FACTOR
____________ _________

_________ _________

\ 1 9.69 -0.03 0.150
--

2 9.80 0.14 0.150
3 9.69 0.10 0.100
4 9.72 -0.08 0.150
5 9.73 0.48 0.225
6 9.13 0.00 0.225

REF. VESSEL DP= 0.1649 ( -0.0020) PSID
DRYWELL PRESSURE = 73.2810 ( 0.0120) PSIA
AVG.DEUPOIt4T PRESS = 10.897 ( 0.1228) IN H2O
AVG. CONT. TEMP = 72.800 ( 0.0600) DEG.F

INTERVAL 9 LEAK RATE = 0.235 WT%/24HR$
TOTAL TIME LEAK RATE = 0.206 WT%/24 HRS

POINT TO POItiT STATISTICAL ERROR = +/- 1.173 WT%/24HPS

LEAK RATE TREtiD FOR LAST 4 HOURS
-

LEAK RATE = 0.176 + 0.0228 X HR5

95% CONF. LIMIT FOR TREND EG. SLOPE
-0.42 < SLOPE < 0.47

LEAK RATE TREtiD SINCE T=0
LEAK RATE = 0.168 + 0.0228 X HRS

95% CONF. LIMIT FOR TREt1D EG. SLOPE / LEAK RATE
-0.42 < SLOPE O.

''

-1.11 < LEAK RATE < . 55
t.

.

. MASS PLOT C0tiTAItiMEtiT LEAKAGE RATE ANALYSIS
___________________________________________

,

CONTAIHMEtiT TOTAL MASS: LRT AIR)= 64527.70 POUtiM
LEAK RATE = 0.249 WT%<2 4Hr :

95'.' C0tiF I DENC E LE*/EL= +/_ 0.070 WT%/24H5'
_ n n_



_. _______ -

C00 PEF NUC_E; 5TATICM--FEFEPEt1CE VE??EL METHOD
INTEG? ATE: :; IPA:7 C0: TAINT 1ENT LEAKAGE PRTE TEST-Nov.1976
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _

DATA SET hU"EEF ;1

11- 6- Ti 1040 HOUPS
LAST It4TE? dt. HOU; 5 O. ?3 HOUPS FR0tt T=0 3.33

-

TEr1PER ATUF E DEGREE 5 F CHANGE DEG.F WT. FACT:?
_________ _________ ____________ ________c

1 77.32 0.00 0.02-
2 75.78 0.00 0.027
3 72.69 0.00 0.027..

4 72.26 0.00 0.027
5 73.72 0.00 0.027
6 71.92 0.09 0.027
7 72.26 0.08 0.027
8 73.04 0.00 0.075
9 72.35 0.09 0.075

10 75.44 0.00 0.030
11 71.66 0.00 0.030
12 72.69 -0.17 0.030

. 13 76.81 - 0.09 0.025 .

'

l
14 76.04 0.00 0.025
15 76.98 0.09 0.025
16 75.87 0.00 : 0.025 '

17 72.09 0.09 0.118'
-

18 71.75 0.00 0.118
19 71.92 0.09 0.118
20 70.97 0.00 s 0.115

WT. FACT 0FDEWPOINT IN. WATER CHANGE 1HCH. *

_________ _________ ____________ _________

t'
1 9.84 0.15 0.150('
2 9.61 -0.19 0.150
3 9.58 -0.11 0.100
4 9.80 - 0.08 0.150 |

5 9.38 -0.35 0.225 |

6 9.31 0.18 0.225-

REF.VE55EL DP= 0.1720 ( 0.0071) PSID
DRYWELL PEE 55URE= 73.2700 ( -0.0110) PSIA
AVG.DEWPOIt4T PRESS = 10.854 ( -0.0435) IN H2O
AVG. CONT. TEMP = 72.831 ( 0.0310) DEG.?

INTERVAL 10 LEAK RATE = 0.543 WT%/24HR5
TOTAL tit 1E LEAK RATE = 0.240 UT%/24HR$
POINT TO P0lt4T STATISTICAL ERROR = +/- 1.126 UT%/24HF5
LEAK RATE TREtID FOR LAST 4 HOURS

LEAK RATE = 0.132 + 0.0717 X HR5
95% CONF. lit 1IT FOR TREllD EO. SLOPE

-0.28 < SLOPE / 0.43

LEAK RATE TREt1D SINCE T=0
LEAK RATE = 0.109 + 0.0717 M HF. i

95% CONF. LItIIT FOR TREND EO. SLOPE' LEAK RATE
-0.28 < SLOPE ' O.

-

-0.84 < LEAK RATE . ~ . ;3

(
~ -

t1A55 PLOT C0t4 TAINT!Et1T LEAKAGE RATE ANALYSIS
. ___________________________________________

C0tlTAINMENT TOTAL !!A55(DRY AIR)= 64522.80 P0urC5i
~

LEAR FATE = 0.258 WT*~/24; :i

95% CONFIDENC~ LEVEL = +/- 0.057 UT%/24HF:

-! H -
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



_.. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ -

COOPER tiUCLEAR BT? TION--REFEREtiCE VEiiEL METHOD
IrlTEGPATED FFINARY :0NTAinnENT LEALACE FATE TEiT-N0./
__________________..________________________________'__.196____

DATA SET N'.HEER 12
11/ 6/ 76 1400 HOOFS

LAST ItiTEF'/AL HOURS 0.33 HOURS FR0t1 T=0 3.67
''

| TEt1PERATURE DEGREES F CHANGE DEG.F UT.FA:':! _________ _________ ____________ _________
i 1 77.51 0.00 0.027'

2 75.97 0.00 0.0273 72.89 0.00 O.02-
'

4- 72.37 0.00 0.0275 73.74 0.00 0.0276
'

72.03 0.00 0.0277 72.37 0.00 0.0278 73.14 0.'00 0.0759 72.37 0.00 0.07510 75.54 0.00 0.03011 71.77 0.00 0.030-

12 72.89 0.00 0.03013 76.83 - 0.00 0.02514 76.06 -0.80 . 0.025-

15 77.08 0.00 - 0.02516 75.97 0.00 0.02517 - 72.11 0.00 0.118
'

18 71.77 0.00 . 0.118 |19 71.94 0.00 0.11820 70.99 0.00 '. 0.118DEWPOINT IN. WATER CHANGE 1NCH. WT. FACTOR_________ _________ ____________ _________

1 9.84 0.00 0.150w- 2 9.86 0.00 0.150
,

'

3 9.76 0.00 0.1004 9.87 0.00 0.1505 9.65 0.00 0.2256 9.29 0.00 0.225
REF. VESSEL DP= 0.1750 ( 0.0030) PSID
DRYWELL PRESSURE = 73.2800 ( 0.0100) PSIA
RVG.DEWPOIt1T PRESS = 10.976 ( .0.1225) It1 H2O
AVG . C0tlT . T Et1P = 72.893 ( 0.0620) DEG.F

INTERVAL 11 LEAK RATE = 0.727 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.284 . WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 1.108 WT%/24 HRS
LEAK RATE TREtID FOR LAST 4 HOURS

LERK RATE = 0.084 + 0.1202 X HRS
95% CONF. LIMIT FOR TREND EQ. SLOPE

-0.17 < SLOPE < 0.41

LERK RATE TREND SItlCE T=0
LEAK RATE = 0.044 + 0.1202 X HRS

95% CONF. LIMIT FOR TREtE EG. SLOPE / LEAK RATE
'

-0.17 < SLOPE O.'1'

-0.58 < LEAK RATE < 1.55

.
MASS PLOT CONTAINMENT LEAKAGE RATE ANALYSIS
___________________________________________

~

CONTAINMENT TOTAL MASS (DRY AIR)= 64516.20 POUrlDS
-

~~

LEAK RATE = 0.281 WT%/24HFi
95% C0t4 FILET 1CE LEVEL = +/- 0.053 UT%'24W: 5

.. v .,



_____ -

,-:- .v ..t--
:. Nt: UN--Fe ERENCE VE5SEL METHOD

.

litTEGFATEL F::UAR( CONTAINMENT LEAF
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ A C E R A T E T E S T - N 0'_./ . 1 9 7 6________________ _____DATA SET NUMEEP 13

11- i' Ti 1420 HOURS
LAST IllTERVAL. HOURS 0.33 HOURS FROM T=0 4.00

.

TEMFERATUFE DEGREEi F CHAtlGE DEG.F WT.FACTC:
_,

j _________
' _______,_

____________
1 77.58 0.07

_________

0.01-2 75.95 -0.02 0.0173 72.95 0.06 0.0174 72.43 0.06
,

0.0275 73.89 0.15 ~0.027
,

'

6 72.09 0.06' O.01?7 72.52 0.15 0.0278 73.29 0.15 0.0759 72.52 0.15 0.07510 75.78 0.24 0.03011 71.83 0.06 0.03012 73.04 0.15 0.000
,

13 76.89 0.06 0.025
,

14 76.1'2 0.06 0.02515 77.15 0.0716 76.04 0.07. ' 0.025
O.02517 72.09 -0.02 0.118

.

18 '' 71.75 -0.02 0.118i
19 71.92 -0.02 0.11820 70.97 -0.02 0.118DEWPOINT IN. WATER CHANGE 1NCH.

i,
,

WT. FACTOR-_________ _________ ____________
1 9.72 -0.12 0.150

_________
'

2 10.13 0.27 0.150;k-- 3 9.84 0.08 0.1004 9.84 -0.03 'O.150; 5 9.77 0.12 0.225 I
-

6 9.09 -0.20 0.225
REF. VESSEL DP=
DRYWELL PRES 5URE= 0.1786 ( 0.0036) PSIDi

73.2900 ( 0.0100) PSIRAVG.DEUPOINT PRESS = 10.985 ( 0.0082) IN H2OAVG. CONT. TEMP = 72.941 (- 0.0480) DEG.F
It4TERVAL 12 LEAK RATE = 0.380 WT%/24 HRSTOTAL TIME LEAK RATE = 0.292 WT%/24 HRSPOIttT TO POIllT STATISTICAL ERROR = +/- 1.058 WT%/24 HRSLERK RATE TREtlD FOR LAST 4 HOURS

LERK RATE = 0.102 + 0.1035 X HR595% C0ttF. LIMIT FOR TREtID EQ. SLOPE
-0.14 < SLOPE < 0. 34

LEAK RATE TREND SINCE T=0
LEAK RATE = 0.068 + 0.1035 M HRE

95% C0t1F. LIMIT FOR TREND EQ. SLOPE / LEAK RATE
-0.14 < SLOPE < 0.3;
-0.48 < LEAK RATE : 1.45

-

(
MASS PLOT CONTAINNENT LEALAGE RATE ANALYSIS--

___________________________________________ ~

- CONTAINMENT TOTAL MASS (DRY AIR)= 64512.70 FOUNDS
-

'

'-

LEAK RATE = 0.299 W T ". ' 2 4 n * i
~

95% CONFIDENCE LEVEL = +/- 0.048 WT*.'24h?. '

_

__,nu___-_---_------------
- - - - - - - - - - - - ---- --- ---- -^^^



C00 PEP tiUCLEA' ST TION--REFE:ENCE VEsiEL riETHOD
INTEGRATEL FF.' MAR CONTilNMENT LEALAGE FARE TEiT-NOV.1976
___---_____-__-_____-___________-____---____________--___
DATA SET tiUMEEF 14

11/ 6/ 76 1440 HOURS
LAST Ir1TERVAL3 HOUR 5 0.33 HOURS FROM T=0 4.33

~s

TEt1PERATURE DEGREES F CHA!!GE LEG.F WT. FF: T '. :
_-__-__-- ___---___ -_____-__-_- -________

1 77.75 -0.08 0.02-
2 76.21 -0.17 0.027.

3 73.12 0.00 0.027
4 72.52 -0.09 0.027
5 74.07 -0.08' O.027
6

.

72.26 -0.09 0.027
7 72.61 -0.08 0.027
8 73.38 -0.09 0.07-
9 72.61 -0.08 0.075

10 75.95 0.17 0.050
11 72.00 -0.09 0.020-

12 73.21 0.17 0.030,

13 77.06 -0.17 0.025-

14 76.38 -0.08 0.025
15 77.32 -0.09 0.'025,

16 76.21 -0.17 0.025'
17 72.09 0.00 0.118

'

18 71.75 0.00 0.118
19 71.92 0.00 0.118
20 70.97 0.00 ', 0.118

DEWPOINT IN. HATER CHANGE 1NCH. WT. FACTOR
--__-__-_ -_---_--- --_-_------- -_-------

t 1 9.95 0.00 0.150'' 2 10.08 0.26 0.150
3 9.76 -0.10 0.100
4 9.93 0.05 0.150
5 9.76 -0.13 0.225
6 9.11 -0.13 0.225

REF. VESSEL DP= 0.1779 ( -0.0007) PSID
DRYWELL PRESSURE = 73.3040 ( 0.0140) PSIA
AVG. DEWPOINT PRESS = 11.020 ( 0.0350) IN H2O
AVG. CONT. TEMP = 73.019 ( 0.0780) DEG.F

It4TERVAL 13 LEAK RATE = 0.047 WT%/24 HRS
TOTAL TIf1E LEAK RATE = 0.273 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 1.022 HT%/24HR$
LEAK RATE TREND FOR LAST 4 HOURS

| LEAK RATE = 0.159 + 0.0571 X HRS
95% CONF. LIMIT FOR TREND EQ. SLOPE

-0.15 < SLOPE < 0.If

| LEAK RATE TREND ?INCE T=0
LEAK RATE = 0.140 + 0.0571 X HR$

95% C0t4F. LIMIT FOR TREND EQ. SLOFE/ LEAK RATE
- -0.15 < SLOPE < 0. i

, . -0.51 < LEAK RATE 's 1.29
i

IIAS5 PLOT CONTAIt1 MENT LEAKAGE RATE ANALYSIS
-

___________--____-________---_--_-_--_--_--
-.

CONTAINMENT TOTAL MASS (DRY. AIR)= 64512.20 POUNDi
-

~

LEAL FATE = ~ - 0.303. WT*./2; :
95% CONFIDENCE LEVEL = +/- 0.041 WT%/24 :'i

, '- ,,, ___



____
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_

DATA SET v."E ' i5
11- :. Ti 1 5 0 0 H .'.U R S

~

LAST INTE 1AL dOURS 0.13 HOURS FROM T=0 4.67,

TEf1 PEP ATO: E DEGREE 5 F CHANGE DEG.F UT.FACTC:
_________ _________ ____________ _________

1 77.83 0.08 0.027
2 76.38 0.17 0.027

'

3 73.12 0.00 O.027
4 72.61 0.09 0.027
5 . 74.15 0.08 0.027
6 72.35 0.09 0.027
7 72.69 0.08 0.027
8 73.47 0.09 0.075
9 72.69 0.08 0.075

10 75.78 -0.'17 0.030
11 72.09 0.09 O.020'

13 77.23
'

-0.17 0.03012 73.04-

O.17 0.025
14 76.46 0.08 0.025
15 77.41 0.09 : 0.025
16 76.38 0.17 0.025..

17 72.09 0.00 0.118'

18 71.75 0.00 0.118
19 71.92 0.00 0.118

s
20 70.97 0.00 0.118.

DEWPOINT IN. WATER CHANGE 1HCH. WT. FACTOR
- _________ _________ ____________ _________

1 9.95 0.00 0.150,,

2 9.82 -0.26 0.150
3 9.86 0.10 0.100
4' 9.88 -0.05 0.150
5 9.89 0.13 0.225
6 9.24 0.13 0.225

REF.VEsiEL DP= 0.1855 ( 0.0076) PSID
DRYWELL PRE 59URE= 73.2890 ( -0.0150) PSIA
AVG. DEWPOINT PRESS = 11.041 ( 0.0217) IN H2O
AVG. CONT. TEMP = 73.053 ( 0.0340) DEG.F

INTERVAL 14 LEAK RATE = 0.824 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.313 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 1.025 WT%/24HRi
LEAK FATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.111 + 0.0929 X HRS
955. CONF. LIMIT FOR TREND E0. SLOPE

-0.09 < SLOPE ' O.27

LEAK FATE T.: END SINCE T=0
LEAK RATE = 0.080 + 0.0929 :: HR5

95% CONF. LIMIT FOR TREND EQ. SLOPE / LEAK RATE
-0.09 < SLOPE < 0.2- !
-0.33 < LEAK RATE < 1 ~.16

;

._

-
MASS PLOT CONTAINMENT LEAKAGE RATE ANALYSIS |

_ ___________________________________________
_

CONTAINnEST TOTAL MA55': DRY AIR)= 64504.80 POUND?. - -

LEAE FP~E= 0.319 WT%/24WF i
I95% CON !rEth:E LE'JEL= + ' - 0.039 WT%/24 : :
a

, . . -|



COOPER NUCLIAR 5 TAT!0Hi-PEFE9ENCE VEiSEL T1ETh00
It4TEGRATED FF IMAP; .0 A:m1EN T LEM AGE Pn 7E TES T-NO /.197 5
_________________-_.-__________-________-_____________-___

DATA SET NUi'EEF *6.

11/ 6/ Ti 1520 HOURS
LAST INTEF!AL.H})FI- 0.13 HOURS FR0rt T-0 5.001

%-

TEMPEPATUPE DEGPEES F CHANGE DEG.F WT.;AC';:
_________ _________ ____________ _________

1 77.77 -0.06' O.01'
2 76.40 0.02 0.027
3 73.23 0.11 0.027
4 ~2.71 0.10 0.027
5 - 74.26 0.11 0.027
6 72.37 0.02 0.02'
7 72.71 0.02 0.027
8 73.57 0.10 0.075
9 72.80 0.11 0.075

10 75.80 0.02 0.030
'

11 72.11 0.02 O.030
73.14 0.10 0.03012 -

13 77.08 -0.15 0.025
l'4 76.40 -0.06 0.025
15 77.26 -0.15 0'.025
16 76.23 -0.15 0.025.

'

17 72.11 0.02 0.11S
18 71.77 0.02 - 0.118
19 72.03 0.11 0.118

s
20 71.08 0.11 0.118.

DEWPOINT IN. WATER CHANGE 1HCH. WT. FACTOR
, _______-_ _________ -___________ _________

' 1 9.80 -0.15 0.150s,

2 9.98 0.16 0.150
3 9.95 0.09 0.100
4 9.95 0.07 0.150
5 9.78 -0.11 0.225
6 9.08 -0.16 0.225

REF. VESSEL DP= 0.1906 ( 0.0051) PSID
DRYWELL PEES 5URE= 73.2880 ( -0.0010) PSIA
AVG.DEUPOINT PRESS = 11.001 ( -0.0398) Iti H2O
AVG. CONT. TEMP = 73.099 ( 0.0460) DEG.F

INTERVAL 15 LEAK RATE = 0.357 WT%/24HR5
TOTAL TIME LEAK RATE = 0.316 WT%/24HR5
POINT TO POIt4T STATI5TICAL ERROR = +/- 0.988 WT%/24HR5
LEAK RATE TPEND FOR LAST 4 HOURS

LEAK RATE = 0.222 + 0.0568 X HRS
95% CONF. LIMIT.FOR TREND EG. SLOPE

-0 12 < SLOPE < 0.24

LEAK RATE TREND SIHCE T=0
LEAK RATE = 0.106 + 0.0788 X uo?

95% CONF. LIMIT FOR TREt1D EO. 5 LOPE / LEAK RATE
-0.08 < SLOPE t 0.23
-0.28 < LEAK RATE ( 1.25

I

,

. MA55 PL0T CONTAlt1 MENT LEAKAGE RATE At1ALYSI5
- _ ___________________________________________

- C0t1TAIhMENT TOTAL NA55' DRY AIR)= 64501.60 FOUND?
LEAK PATE= 0.330 W T *. 2 4. :' i
c5*. CONF: E"CE LE"EL= +. _ 0.036 UT*; 2a s: '

,

. _. . . - - -.



LUUFEP NUCLEAR 5TATION--FEFEP':r.CE VESSEL METHOD
INTEGRATED FRIt'AR'J CONTAINT!EtG eat:A
--------_-____-_-___-_----__________GE RATE TEST-NOU 1?.76

__-________________--DATA iET NUISEP 17
11< 6 76 1540 HOURS

LAST INTERVAL. HOUR 5 0.33 HOURS FR0ft T=0 5.53
TEMPERATUPE DEGREES F CHAttGE DEG.F WT. FACT::

--

---_-_-_.
-------__ --_----__---

1 77.85 0.08
_---_____

2 76.32 -0.03
0.0;7
0.02'3 73.32 0.09 0.02:

-

4 72.80 0.09 0.0275 74.17 -0.09 0.0276 - 72.46 0.09 0.0277 72.80 0.09 0.0278 73.66 0.09 0.0759 72.89 0.09 0.07510 75.80 0.00 0.03011 72.11 0.00 0.000-

12 73.23 0.09 0.03013 77.00-

-0.08 0.025-

14 76.32 -0.08 0.02515 77.26 0.00 0.025
.

16 76.23 0.00 0.02517 72.20 0.09 0.118
,

18 71.85 0.08 - 0.11819 72.03 0.00 0.11820 71.08 0.00 ', 0.116DEWPOINT IN. WATER CHANGE INCH. WT. FACTOR-----_-_-
-----_-_. -_---_----_.

1 9.87 0.07 0.150
--------_-

2 10.07 0.09 0.150
1

''
3 9.93 -0.02 0.1004 9.92 -0.03 0.1505 9.66 -0.12 0.2256 9.20 0.12 0.225

REF. VESSEL DP= 0.1942 ( 0.0036) PSIDDRYWELL PRES 3URE= 73.2910 ( 0.0030) PSIAAVG. DEWPOINT PRESS =
AVG. CONT. TEMP = 11.019 ( 0.0176) IN H2O

73.139 ( 0.0400) DEG.F
INTERVAL 16 LEAK RATE = 0.414 WT%/24 HRSTOTAL TIME LEAK RATE = 0.322 WT%/24HR$POINT TO POINT STATISTICAL ERROR = +/- 0.956 WT%/24HR$LEAK RATE TREtlD FOR LAST 4 HOURS

LEAK RATE = 0.136 + 0.0895 X HR$95% CONF. LIMIT FOR TREND EO. SLOPE
-0.08 < SLOPE < 0.26

LEAK RATE TREND SINCE T=0
LEAK RATE = 0.120 + 0.0714 X HRS

95% CONF. LIMIT FOR TREND EO. SLGPE/ LEAK RATE
-0.07 < SLOPE < 0.21
-0.23 < LEAK RATE < 1.23

:

f1 ASS PLOT CONTAINMENT LEAKAGE RATE At4ALYSIS
-

_-_----____-------__--_---__---_-- --_-----~

CONTAINMENT TOTAL MASS (DRY AIR)= 64497.80 POUNDS
_

-. LEAK FATE = 0.340 UT v24HR:95 ?. CONFIDENCE LEVEL = +/- 0.033 WTS 24HRi
_- -__ _ _--_-_ ___-_____________-__-____-_ _--_-____ _ _- -__1 3 7 _ - _ _ -_ - -__-_- ______-_ _- _ _ _ _ - - _ _ __--



COOPE: FJC' E A:' 5 ? ATION - :EFERENCE VE:.iEL METHOD-

ZNTEGPATED :FI'9:J. CCr;TAIH!1EtiT LEAF AEE PATE TEST-NO\'.197{.
--------------_-_-------_---_-----------_-------------_--
DATA SET *.MEE: i;i

11/ 6. 76 1600 HOURS
1LAST INTEEVAL,n0URE O.11 HOURS FROM T=0 5.67s

TEMPEPATU:E DEGFEES F CHANGE DEG.F UT.FAC?!?
--------- --------- ------------ ---------

1 78.02 0.17 0.027
2 76.49 0.17 0.027
3 73.40 0.08 O.017

'

4 72.89 0.09 0.e17
5 . 74.43- 0.26 0.0176- 72.46 0.00 0.027'

7 72.80 0.00 0.027
8 73.74 0.08 0.075
9 72.97 0.08 0.075

10 75.97 0.17 0.030
11 72.20 0.09 O.030

'

12 73.-32 0.09 0.030,

s 13 77.08 0.08 0.02514 76.32 0.00 0.025
15 77.26 0.00 0.025
16 76.32 0.09 0.025.'17 72.20 0.00 0.11818 71.85 0.00 0.118-

19 72.03 0.00 . 0.11820 71.08 0.00
s

0.118.

DEWPOINT IN. WATER CHANGE INCH. WT. FACTOR
,

;, 1 9.84 -0.03- 0.1502 10.22 0.15 0.1503 9.98 0.05 0.1004 9.97 0.05 0.1505 9.77 0.11 0.2256 9.23 0.03 0.225
REF. VESSEL DP= 0.1934 ( -0.0008) PSID
DRYWELL PEESSURE= 73.3P00 ( 0.0090) PSIA
AVG.DEUPOINT PRESS = 11.081 ( 0.0622) IN H2O
AVG. CONT. TEMP = 73.187 ( 0.0480) DEG.F

INTERVAL 17 LEAK RATE = 0.138 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.311 WT%/24 HRS
POINT TO F0 INT STATISTICAL ERROR = +/- 0.930 WT%/24HR$

. LEAK FATE TREriD FOR LAST 4 HOURS
LEAK RATE = 0.421 - 0.0181 X HRS

95% CONF. LIMIT FOR TREND EO. SLOPE
-0.17 < SLOPE < 0.14

LEAK PATE T END SINCE T=0
LERF RATE = 0.165 + 0.0437 X HRS

95% CONF. LIMIT FOR TEEND EU. SLOPE /LERK RATE
-0.07 < ELOPE < 0.17
-0.25 < LEAK RATE < 1.12

(
-

- NASS PLOT C 0:1TAINnENT LEAKAGE RATE ANALYSIS
_ -------------------------------------------

!
. _ . CONTAINMEhT TOTAL MAi-i. DRY AIR)= 64496.50 . POUNDS[ LEAK RATE = 0.343 UT%/24HES! 95% CONFI:.ENCE LE' EL= +/- 0.029 UTN/24H: 5( -138-



C00FEF t40 CLEAR i.7nTIOr; -3 EFENCE CI!ML I:ETHOD
INTEGFATED F:IDAR. C 0tJnI:. :ENi LEAiME RATE TEST-t40Vo 1975__________________'_______________________________________
DATA IET HUMBEF 19

11 6 76 1 6 2 0 H Q:.'F S
LAST INTERVil. HOURS 0.33 HOURS FPOM T=0 6.00

TEMPEFATURE LEGREE! F CHANGE DEG.F UT. FACTOR''

_________ _________ ____________ _________

1 75.11 0.09 0.027
2 76.43 0.00 0.027
3 72.40 0.00 0.027
4 72.97 0.08 0.027
5 74.43 0.00 0.027
6 72.54 0.08 0.027-

7 72.97 0.17 0.027
8 73.74 0.00 0.075
9 73.06 0.09 0.075

10 76.23 0.26 0.030
11 72.37 0.17 0.030

*

12 73.49 0.17 0.030
13 77.26 0.18 0.025'

0.02514 76.49
~

0.17 -
'

O.02515 77.43 0.17
16 76.40 0.08 0.025
17 , 72.20 0.00 0.118
18 71.85 0.00 0.118
19 72.03 0.00 - 0.118
20 71.08 0.00 ( 0.118

WT. FACTORDEWPOINT IH. WATER CHANGE 1HCH. -

_________ _________ ____________ _________

1 9.89 0.05 0.150
's- 2 10.14 -0.08 0.150

3 9.98 0.00 0.100
4 10.02 0.05 0.150
5 9.72 --0.05 0.225
6 9.33 0.10 0.225

REF. VESSEL DP= 0.1960 < 0.0026) PSID
DRYWELL PRESSURE = 73.3090 ( 0.0090) PSIA
AVG.DEUPOINT PRESS = 11.096 ( 0.0144) IN H2O
AVG. CONT. TEMP = 73.238 ( 0.0510) DEG.F

INTERVAL 18 LEAK RATE = 0.303 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.310 WT%/24HR$
POINT TO POINT STATISTICAL ERPOR= +/- 0.902 WT%/24 HRS
LEAK PATE TREND FOP LAST 4 HOURS

LEAK RATE = 0.332 + 0.0091 X HRS
95% CCHF. LIMIT FOR TREND EO. SLOPE

-0.14 < SLOPE < 0.16

LEAK RATE TREND SINCE T=0
LEAK RATE = 0.182 + 0.0405 X HRS

95% CONF. LIMIT FOR TREND EG. GLOPE/ LEAK RATE
-0.07 < SLOPE < 0 . ". ~
-0.23 < LEAK RATE < 1.

|

(

HASS PLOT CONTAIHMEt4T LEAKAGE. RATE ANALYSIS*

. ___________________________________________

- :OtiTRIHMENT' TOTAL MASS., DRY AIR)= G4493.70 POUT 1DS-

' LEAK RATE = 0.345 WT%/24HR
95% C0t1FIDEt1CE LEVEL = +/- 0.026 WT%/24FRi

1., ,



C00 PEP NUCLEM iTATI N- : E E: WCE VELIEL METHOD
INTEGRATED PFInARY CONTAInnENT LEAF;.GE FFTE TEST-NOV.:976
-____-___-____-______-___________---_-_-----_____________

DATA SET NUM5EP 20
1 1.' 6' Ti 1640 HOURS

LAST I N TE F V A L . h 00;"? 0.33 HOURS FROM T=0 6.35
_

TEMPEPATURE DECREES F CHANGE DEC.F WT. ;.:' ::
--_-----_ --__--_-_ ______---_-- _________

1 78.05 -0.06 0.027
2 76.63 0.19 0.027,

3 73.51 0.11 0.027
4 72.91 -0.06 0.02-
5 - 74.45 0.02 0.02'
6 72.65 0.11 0.027
7 72.99 0.02 0.027
8 73.85 0.11 0.075
9 73.08 0.02 0.075

10 76.17 -0.06 0.020
,

11 72.39 0.02 0.030
73.42 -0.07 0.03012 -

13 77.28 0.02 0.025
14 76.59 0.10 0.025
15 77.62 0.19 0.025
16 76.51 0.11 0.025s.
17 72.22 0.02 0.118
18 71.88 0.03 - 0.118
19 72.05 0.02 0.118s

0.11820 71.10 0.02 -

DEWPOINT Ill. WATER CHANGE 1HCH. WT.FACTG.:.
--__----_ ____--___ _-------_-__ ------___

1 10.01 0.12 0.150_-

2 10.08 -0.06 0.150
3 9.92 -0.06 0.100
4 10.01 -0.01 0.150
5 9.28 -0.44 0.225
6 9.25 -0.08 0.225

REF. VESSEL DP= 0.1976 ( 0.0016) PSID
DRYWELL PRE 55URE= 73.3040 ( -0.0050) PSIA
AVG. DEWPOINT PRESS = 10.980 ( -0.1156) IN H2O
AVG.C0tlT. TEMP = r3.274 ( 0.0360) DES.F

IllTERVAL 19 LEAK RATE = -0.259 UT%/24HFE
TOTAL TIME LEAK RATE = 0.281 W T %/24.":. 5
POIt1T TO POIt1T STATISTICAL ERROR = +/- 0.915 WT%/24hR5
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.297 - 0.0070 D: HR5
95% CONF. LIMIT FOR TREND EQ. SLOPE

-0.16 < SLOPE < 0.15

LEAK RATE TREND SINCE T=0
LEAK RATE =- 0.256 + 0.0075 ': FR3

95% C0tiF. LIMIT FOR TREND EG. SLOPE / LEAK RATE
-0.09 ( SLOPE 0.''
-0.35 < LEAK RATE 0.if

. MASS PLOT C0tiTAItlMEt1T LEAKAGE RATE ANALYSIS
~__ --__-_-__-_______--__----_-_--_-__-_-__-_-_

- CONTAIHMENT TOTAL MASS (DRY AIR)= 64496.00 POUtiD5

tr..-
. .

UT%/24-Ri0.338LEAK RATE =...._ L ..,= . . . . . . . .
. w. . , - . . S. t tc:_ +/- U . .u,Lc .

.

. : --:..

- u n.



COOPEP NUi. LEAF 5TATION--PEFEPENCE '.'EICEL METHOD *

It1TEG.; ATED cPinAPY CONTAINNEriT LEM AGE PATE TE5T-r40V.1976
---------_---_-_---------_------_-----------__-_------_--

DATA SLT NUMEEP 21
11/ i 76 1700 HOURS

LAST ItiTEPv6L.HOUPS 0.33 HOURS FROM T=0 6.67

TEMPERATURE DEGREES F CHAtlGE LEG.F WT.FACTCr
--------- --------- ------- ---- ---------

1 78.22 0.17 0.027
2 76.68 0.00 0.027

,

3 73.59 0.08 0.027
4 73.08 0.17 0.027
5 - 74.45 0.00 0.027
6 72.74 0.09 0.027
7 73.08 0.09 0.027
8 73.94 0.09 0.075
9 73.17 0.09 0.075

10 76.17 0.00 0.030'

'

11 72.48 0.09 O.030
73.51 0.09 0.03012 -

13 77.36 0.08 0.025
14 76.68 0.09 0.025
15 77.62 0.00 0.025
16 76.51 0.00 0.025

.

17 72.31 0.09 0.118
18 71.96 0.08 - 0.118
19 72.13 0.08 0.118s

0.11520 71.19 0.09 .

WT. FACTORDEWPOINT IN. WATER CHANGE 1HCH. -

r- --------- --------- ------_----- ---------

1 9.82 -0.19 0.150--

2 10.17 0.09 0.150
3 9.84 -0.08 0.100

- 4 10.07 0.06 0.150
5 9.55 0.27 0.225
6 9.07 -0.18 0.225

REF. VESSEL DP= 0.2006 ( 0.0030) PSID
DRYWELL PRESSURE = 73.3070 < 0.0030) PSIA
RVG.DEUPOINT PRESS = 10.986 ( 0.0064) IN H2O
AVG. CONT. TEMP = 73.353 ( 0.0790) DEG.F

INTERVAL 20 LEAK RATE = 0.310 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.282 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 0.890 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.492 - 0.0732 X HRS
95% CONF. LIMIT FOR TREt1D EQ. SLOPE

-0.21 < SLOPE < 0.06

LERE RATE TPEND SINCE T=0
LEAK RATE = 0.255 + 0.0077 X HR$

95?: CONF. LIMIT FOR TREND E9. 5 LOPE / LEAK RATE
-0.08 < SLOPE < 0.10
-0.31 < LEAK RATE < 0. 9'

(

_ MASE PLOT CONTAINNENT LEAKAGE RATE ANALYSIS
.

----------------------------- -------------

- CONTAINMEN.T TOTAL MASS (DRY AID = 64493.20 POUNDS
'

LEAL RALE O.322 WT%/24HRI
v*. CCNF:: Ee:E LE"EL= v- 0.021 WT!:e2mF:-m-



C00 PEP NUCLEAR STATION--FEFEPENCE VESSEL f:ETHOD
It4TEGRATED P?IMARY C0tlTAINNENT LEARAGE FATE TEST-NOV.1976
____-____________________________________________________

DATA SET NUNEER 22
11 6 76 1720 HOURS

LAST INTEPVAL.HOUPi 0.33 HOURS FR0t1 T=0 7.00
_,

TEMPERATUFE DEGREES F CHANGE DEG.F WT. FACTO?
___-___________________-__-____________

1 78.20 -0.02 0.017
2 76.66 -0.02 0.02?

'

3 73.57 -0.02 0.017
73.06 -0.02 0.0274 -

74.60 0.15 0.0275 .-

6 72.80 0.06 0.027

7 73.14 0.05 0.027
8 73.92 -0.02 0.075
9 73.14 -0.03 0.075

10 76.23 0.06 0.030
11 72.46 -0.02 0.030*

73.57 0.06 0.05012 -

13 77.34
^

-0.02 0.025
14 76.66 -0.02 0.02'5
15 77.60 -0.02

' O.~025
0.06 0.02576.5716 s, -

17 72.28 -0.03 0.118
18 71.94 -0.02 - 0.118
19 72.11 -0.02 0.118y

20 71.17 -0.02 0.118.

DEWPOIt1T IN. WATER CHANGE 1HCH. WT. FACTOR
---__----

-_------- -_-----_- --____---_--

1 9.82 0.00 0.150--

2- 9.86 -0.31 0.150
3 10.03 0.19 0.100
4 9.95 -0.12 0.150
5 9.35 -0.20 0.225
6 9.20 0.13 0.225

REF. VESSEL DP= 0.2052 ( 0.0046) PSID
DRYWELL PRESSUPE= 73.3130 ( 0.0060) PSIA
AVG. DEWPOINT PRESS = '10.925 ( -0.0612) IN H2O
AVG. CONT. TEMP = 73.347 ( -0.0060) DEG.F

INTERVAL 21 LEAK RATE = 0.237 WT%/24 HRS

TOTAL TIME LEAK RATE = 0.280 WT%/24 HRS

POIt1T TO POINT STATISTICAL ERROR = +/- 0.868 WT%/24HR$
LEAK RATE TPEtiD FOR LAST 4 HOURS

LEAK RATE = 0.312 - 0.0152 X HRE

95% CONF. LIMIT.FOR TREND EO. SLOPE
-0.13 < SLGPE < 0.*0

LEAK RATE TREND SIHCE T=0
LEAK RATE = 0.262 + 0.0049 HRS"

95% C0t1F. LIMIT FOR TREND EO. SLOPE / LEAK RATE-
,

O.??-0.03 : SLOPE '

-0.29 < LEAK RATE < 0.55 |

l
'

>_

- *1 Tris PLOT CONTAINMENT LEAKAGE RATE At1ALYSIS
;

.
______-__--___--__--_-__--______________-_.

- C '-1T Alt 1 met |T TOT AL f1ASi tDRY AIR >= 64491.00 ?OU:C ~ I

LdAK ;.AiE- 0.327 U T5.e 2 4.-? . !

"' : N:'_ _E JD -
- 0.021 WT*U2*':: |,

e.-
. - U?- - - ,



C00 PEP ttUCLEAP STATI0rl--REFEF NCE VEiiEL METHOD
::ITECRATED PS TAPY CONTAIN :EHi LEAEACE RATE Tit!-
_________________________________________________NOV.1976________

LATA SET tiUMEEE - 23
11- 6, 76 1740 HOUPA l

'

LAST INTERVAL.HOUPS 0.33 HOURS FROM T=0 7.33 '

'

TEMPERATURE DEGREE? F CHANGE DEC.F UT. FACTOR i_________ _________ ____________ _________
1 78.28 0.05 0.0172 76.83 0.17 0.0273 73.74 0.17 O.027

'

4 73.14 0.08 0.0275 74.52 -0.08 0.0276 - 72.80 0.00 0.0277 73.14 0.00 0.0278 73.92 0.00 0.0759 73.23 0.09 0.07510 76.49 0.26 0.03011 72.63 0.17 0.030-

12 73.66 0.09 0.03013 77.51 - 0.17 0.025
'

14 76.83 0.17 0.02515 77.68 0.08 0.025-

16 76.66 0.09 0.02517 . 72.28 0.00 0.11818 71.85 -0.09 . 0.11819 72.03 -0.08 0.11820 71.17 0.00 '. 0.118DEWPOIllT IH. WATER CHANGE 1HCH. WT. FACTOR_________ _ _ _ _ _ _ _ _ _ . ____________ ______-__

' . 1 - 9.98 0.16 0.150
<

_/ 2 10.09 0.23 0.1503 9.90 -0.13 0.1004 9.96 0.01 0.1505 9.77 0.42 0.2256 9.23 0.03 0.225
REF. VESSEL DP= 0.'2051 ( -0.0001) PSIDDRYWELL' PRESSURE = 73.3210 ( 0.0080) PSIARVG.DEUPOINT PRESS = 11.074 ( 0.1485) IN H2OAVG.C0 tit. TEMP = 73.373 ( 0.0260) DEG.F

INTERVAL 22 LEAK RATE = 0.517 WT%/24 HRSTOTAL TIME LEAK RATE = 0.291 WT%/24 HRS
POINT TO FOINT STATISTICAL ERROR = +/- 0.853 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.464 - 0.0570 X HRS
95:. CONF. LIMIT FOR TREHL E0. SLOPE

-0.15 < SLOPE < 0.04
Lear RATE TREND SINCE T=0

LEAK PATE= 0.242 + 0.0127 X HRS
9 51 CONF. LIMIT FOP TPEtID EQ. SLOPE /LERK RATE

-0.06 < SLOPE ' O.09
-0.22 < LEAK RATE ( 0.89

s
'

MASS PLOT CONTAIMMENT LEAKAGE RATE ANALYSIS
~ ___________________________________________

-

CONTAihMENT TOTAL HAlb: DRY AIR)= 64486.?O POUNDS
-

- LEAE F ATE = 0.325 WT%/24HFS
95% CONFIDEt1CE LEVEL = +/- 0.020 UT%/24HFi

_ t p_



C00FEP tlUC' E9 ? TH ION--FEFEF NE 'JE5iEL METHOD -

INTEGRATED PR! MARY CONTAIMMElir LEALAGE RHTE TEST-t40V.197-:
- _ _ - _ _ _ - _ _ . - - _ - - _ - - - - _ _ _ _ _ _ _ _ _ . . _ _ _ - _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ - _ - - -

DATA SET NUT 7:' N
11/ s- Ti 1800 HOUPS

L AST INTE?"/AL. r:0URS 0.33 HOURS FROM T=0 7.67
-

TEMPEFATUFE DEGREES F CHANGE DEG.F WT. FACTOR
_-_______ _________ ____________ _________

1 78.39 0.11 0.02-
2 76.85 0.02 0.027
3 73.77 0.03 0.027
4 73.25 0.11 0.027
5 74.71 0.19 0.027
6

'

72.91 0.11 0.027
7 73.25 0.11 0.027
8 74.11 0.19' O.075
9 73.34 0.11 0.075

10 76.68 0.19 0.030
11 72.65 0.02 0.030-

12 73.85 0.19 0.030
'

13 77.62 - 0.11 0.025 -

14 76.94 0.11 0.025
15 77.87 0.19 0.025
16 76.76 0.10 0.025
17 72.31 0.03 0.118'

-

18 71.96 0.11 . 0.118
19 72.13 0.10 0.118
20 71.19 0.02 i 0.118

'

DEWPOINT IN. WATER CHANGE 1HCH. WT. FACTOR
____-_-._ .-________ ____________ _________

1 10.09 0.11 0.150( .,
2 10.40 0.31 0.150
3 10.55 0.65 0.100
4 10.17 0.21 0.150
5 10.23 0.46 0.225
6 9.05 -0.18 0.225

REF. VESSEL DP= 0.2026 ( -0.0025) PSID
DRYUELL PRESiURE= 73.3320 ( 0.0110) PSIA
AVG.DEUPOINT PRESS = 11.296 ( 0.2227) IN H2O
AVG.C0 TIT. TEMP = 73.470 ( 0.0970) DEG.F

'

INTERVAL 23 LEAK RATE = 0.537 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.301 WT%/24 HRS
Polt.lT TO POIt1T STATISTICAL ERROR = +/- 0.840 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.472 - 0.0507 X HPS
95'. CONF. LIMIT FOR TREND EO. SLOPE

.

-0.15 < SLOPE < 0.05

LEAK PATE TEEriD sit 4CE T=0
LEAK RATE = 0.225 + 0.0191 X HRS

9 5 '. C 0t4F . LIMIT FOR TREND EO. SLOPE / LEAK RATE
-0.05 < SLOPE 0.09<

-0.16 < LERK RATE s 0.90
,

>

JAiS FLOT CONTAIMMEt4T LEAEAGE RATE ANALYSIS
. ___________________________________________

~

CCNTAINME;;T TOTAL MA35(DPY AIR)= 64481.40 POUNDS i
~

LEAK ?ATie 0.326 WTi'24HFi |

05*. C0t1F:IENCE LEVEL = "- 0.019 WT'/24HPS i
-144- ;

__
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It4TEGPATE F .: : ;1 A F '. CONT I:mE:n i E.;:~ AGE F ATE TECT-r10V.1976
- ----------- --------------- ---------------------------

D:tTA SET NJi EER 25 ,

,1 te
.

A 0 4 h u. ' . . ,. .i. ;" ?. . ..
. .

LAST INTER;AL.HOUAi 0. 13 HOURS FR0h T=0 8.00
-

TEMPEF: ATU: E DEGPEE'i F CHANGE DEG.F WT.FATO?
--------- --------- ------- ---- - -------

1 78.47 0.08 0.017
O "7 11 O 9" iJ.f.1_'.5

<> o-

3 73.77 0.00 0.017
4 73.25 0.00 0.027
5 . 74.79 0.08 0.027
6 72.99 0.08 0.027
7 73.34 0.09 0.027
8 74.20 0. 0'9 0.075
9 73.51 0.17 0.075

10 76.68 0.00 0.030
0.03011 72.74 0.09 -

12 73.85 0.00 0.030
,

13 77.79 0.17 0.025
14 77.11 0.17. 0.025
15 78.05 0.18 0.025
16 76.94 0.18 0.025
17 72.31 0.00 0.118.'

18 71.96 0.00 . 0.118
19 72.13 0.00 0.118
20 71.19 0.00 ', 0.118

DEWPOINT IN. WATER CHANGE 1NCH. WT. FACTOR
---------

--------- --------- ------------

1 9.88 -0.21 0.150_,

2 10.30 -0.10 0.150
3 10.08 -0.72 0.100
4 10.12 -0.05 0.150
5 10.13 -0.10 0.225
6 9.35 0.30 0.225

REF. VESSEL DP= 0.2065 ( 0.0039) PSID
DRYWELL FRESSURE= 73.3290 ( -0.0030) PSIA
AVG.DEUPOIr1T FRESS= 11.240 ( -0.0561) IN H2O
AVG. CONT. TEMP = 73.525 ( 0.0550) DEG.F

'

ItiTERVAL 24 LEAK RATE = O.179 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.296 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 0.823 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.442 - 0.0486 X HRS

95% CONF. LIMIT FOR TREND EO. 5 LOPE
-0.15 < SLOPE < 0.05

LEAK RATE TFEND SINCE T=0
LEAV PATE= 0.241 + 0.0132 X HRS

95'. CONF. LIMIT FOR TREND EO. SLOPE / LEAK RATE
-0.05 < SLOPE O.''

-0.16 < LEAK RATE < 0. I:

.,

MASS PLOT CGHTAINMENT LEALAGE RATE ANALYSIS
-

-------------------------------------------
.

_. CONTAIrmEni IviAL MAES(D.:.7 AIR): 64479.70 POUNDS
LEML EATE- 0.325 WT%/24HF'

'

: :. +i- 9. 91 :.. WT''*.n.n-c.= . .
,v.- - .a , : - r_ u c. t._ t. 1. ..
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t. u w:.i-: w a. d .- F. TAT CON--F EF;f ENCE VEiiE'._ METPOD
Ii,TEGRATED FE !MAV,' C0hTAIrihEN - LE% AGE RA
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - T E T E S T - H O '! . 1 9 7 6--------_---_--
DATA SET r4UMEEP 26

11 i T r.' 1940 HOUR 3
1

tA5T :iiTEF''AL HOUR 5 0. ? HOURS FROM T=0 8.33
<

TEMPEF ATUF E DEGREES F CHANGE DEG.F WT. FACTO---------
--------- -----------_

1 75.47 0.00 0.02-
-----_---

2 77.02 -0.09 0.0273 73.85 0.08 0.0274 73.34 0.09 0.027
,

5 74.97 0.18 0.0276
. 72.99 0.00 0.027? 73.25 -0.09 0.0278 74.20 0.00 0.0759 73.51 0.00 0.07510 76.59 -0.09 0.03011 72.74 0.00 0.03012 73.85 0.00 0.030

,

1 13 77.87 0.08 0.025.

14 77.11 ~

0.00 0.02515 78.05 0.00 0.025
.

16 76.94 0.00 0.02517 72.31 0.00 0.118''
18 - 71.96 0.0019 72.13 0.00 -

0.118
0.11820 71.19 0.00 ( 0.118DEWPOINT IH. WATER CHANGE 1HCH. WT. FACTOR-

--------- --------- ------------ ---------
1 10.09 0.21 0.150'

2 10.36 0.06 0.150
.,

3 9.88 -0.20 0.1004 10.09 -0.03 0.1505 9.65 -0.48 0.2256 9.24 -0.11 0.225
REF. VESSEL DP= 0.2128 ( 0.0063) PSIDDRYuELL PRES $URE= 73.3310 ( 0.0020) PSIAAVG.DEWPOIllT PRESS = 11.124 ( -0.1167) IN H2ORVG. CONT. TEMP = 73.529 ( 0.0040) DEG.F
INTERVAL 25 LEAK RATE = 0.205 WT%/24 HRSTOTAL TIME LEAK RATE = 0.293 WT%/24 HRS
POINT TO FOINT STATISTICAL ERROR = +/- 0.806 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.345 - 0.0212 X HRS
95% CONF. LIMIT FOR TREND EQ. SLOPE

-0.11 < SLOPE < 0.07
LERK PATE TREMD SINCE T=0

LEAK RATE = 0.253 + 0.0091 X HRS
95*. CONF. LIMIT FOR TREND EO. SLOPE < LEAK RATE

-0.05 < SLOPE < 0.07
.

-0.16 ( LEAK RnTE 0. 32,

t

!l
MASS PLOT CONTAINNENT LEAKAGE RATE ANALYSIS

-

i
-

CONTAIMMENT TOTAL MASS (DRY AIR)= 64477.30 POUNDS
~~

-

LEAL PhiE= 0.324 UT%/2aHPc~

95!. CONF 12EHCE LEVEL = t/- 0.015 UT%e24nR:
-146-
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.r,MTM' 42-- ..-t.''..
-

+..

11- f. 76 1900 HOUPS
LAST INTE:vsLin0URS 0.31 HOUPd FEOM 1=0 9.67

-

TEMPEFATUFE DEGREES F CHANGE DEC.F WT.FACTOP
--------- --------- ------------ - -------

1 78.56 0.09 0.027
2 77.02 0.00 0.027
3 73.94 0.09 0.027
4 73.42 0.08 0.027
5 74.88 -0.09 0.027
6

'

73.08 0.09 0.027
< <3.51 0.26 0.027
8 74.28 0.08 0.075
9 73.51 0.00 0.075

10 76.76 0.17 0.030
11 72.82 0.08 0.030-

12 74.02 0.17 0.030
'

13 77.87 - 0.00 0.025
14 77.28 0.17 0.025
15 78.13 0.08 0.025
16 77.11 0.17 0.025
17 '' 72.39 s~ 0.08 0.118-

18 72.05 0.09 . 0.118
19 72.13 0.00 0.118
20 71.19 0.00 ' O.118

'

DEWPOINT IN. WATER CHANGE INCH. WT. FACTOR
--------- --------- ------------ ---------

1 10.03 -0.06
'

O.150'
2 10.28 -0.08 0.150
3 9.84 -0.04 0.100
4 10.23 0.14 0.150
5 9.16 -0.49 0.225
6 9.24 0.00 0.225

REF. VESSEL DP= 0.2082 ( -0.0046) PSID
DRYWELL FRE55URE= 73.3390 ( 0.0080) PSIA
AVC. DEWPOINT PRESS = 11.010 ( -0.1140) IN H2O
AVG. CONT. TEM?= 73.592 ( 0.0630) DEG.F

INTERVAL 26 LEAK RATE = -0.868 WT%/24 HRS
TOTAL tit'E LEAM RATE = 0.248 WT%/24HR$
POINT TO FOIt4T STATISTICAL ERROR = +/- 0.912 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.456 - 0.1133 X HRS
9 57: CONF. LIMIT FOR TREND EQ. SLOPE

-0.25 < SLOPE < 0.02
- LEAK RATE TREND SINCE T=0

LEAt PATE= 0.345 - 0.0217 X HR9
95% CONF. LIMIT FOR TREND EG. SLOPE / LEAK RATE .

-0.08 s' 5 LOPE 0.04-

-0.38 < LEAK RATE s 0.~

-

7155 FLOT CONTAINMENT LEAVAGE RATE ANAL'i5IS'

1

. -------------------------------------------
i .:0N TH ;:!::D " T I' T AL *1R55 t DR'l A I P ': = 64485.50 POUOi~

_E AL . :5 0.313 WT%/24H?'
;5*: CON : rNCr LE'!EL= +<- 0.018 WT*./24HFi

-- 14 7-
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C00 PES r!'.'CLEAP i TATIC ?l--REFEPENCE VEiSEL ME THOD I

INTEGPATE? PRI:tM" ?! TAIM'Er LEnUAGE PATE T75T-M0V.1976 I
___________________-____-________________________________

Do_Tn , :: . _ .3
___ . . _ _ - ...

,

11e 6 76 1920 HOUR 5
LAST INTE:'AL.H0UE5 0.33 HOURS FR0t1 T=0 9.00 )

'

TEt!PEFATO: E DEGREE 5 F CHAhCE DEC.F WT. FACTOR
_____--_-_--_-_-__ --_-_____ __--___---_.

1 78.64 0.08 0.027
2 77.11 0.09 0.027 i

3 74.11 0.17 0.027
4 73.59 0.17 0.027'

5 75.05 0.17 0.027
6 - 73.25 0.17 0.027
7 73.68 0.17 0.027
8 74.37 0.09 0.075
9 73.59 0.08 0.075

10 76.94 0.18 0.030
11 72.99 0.17 0.030
12 74.20 0.18 0.030*

! 13 77.96 0.09 0.025-

14 77.36
^ 0.08 0.025

15 78.30 0.17 0.025
16 77.'11 0.00 0.~025
17 72.39 0.00 0.118..

18 72.05 0.00 0.116'

19 72.13 0.00 - 0.118
20 71.19 0.00 ~0.118

,

DEWPOIllT IH. WATER CHANGE litCH. '. WT. FACTOR
-----_ u-----_---_ ------_-- ---_-----__-

1 9.92 -0.11 0.150
.

2 10.29 0.01 0.150'""

3 10.11 0.27 0.100
4 10.17 -0.06 0.150
5 9.48 0.32 0.225
6 9.40 0.16 0.225

REF.VE5SEL DF= 0.2058 ( -0.0024) PSID
LRYWELL PRESSURE = 73.3520 ( 0.0130) PSIA
AVG.DEWPOIt1T PRESS = 11.121 ( 0.1113) IN H2O
AVG.C0t1T. TEMP = 73.657 ( 0.0650) DEG.F

INTERVAL 27 LEAK RATE = 0.153 WT%/24HR5
TOTAL TIME LEAK RATE = 0.244 WT%/24 HRS '

POIllT TO POIt1T STATISTICAL ERROR = +/- 0.895 WT%e24 HRS
LEAK RATE TREND FOR LA5T 4 HOURS

LEAK RATE = 0.509 - 0.1343 X HR$
95% CONF. LIMIT FOR TREND EO. SLOPE

-0.26 < SLOPE < -0.01

LEAK RATE TPEND SINCE T=0
LEAK RATE = 0.345 - 0.0216 X HFS

9 53 CONF. LIMIT FOR TREtID EO. SLOPE / LEAK RATE
-0.08 < SLOPE < 0.04
-0.37 < LEAK RATE 0.i:,

t .

MASS PLOT CQtlTAltC1EMT LEAKAGE RATE AtlALYSIS
__________________________________-________

~

_ Cnt4TAlut;ENT TOTAL tiASM DPY AIP)= 64484.10 POUT 1DS
LCAF FATE: 0.304 WT% 24Hz
39. C0hFIDEllCE LEVEL = +/- 0.019 WT%/24hR~

- - -_ i .< o _ , .-. . -,



e. n. n. .: .:. :. . ;p , i . ::,. :. . : . n T I n. d - .._: " :r _ C : t.' .' V. :. : :_ !_ M~TH.n.D..- t. . . . .. .s_ .. . .

' : ~ ." n. V. . '. :. ?. .:
__________ ____"___"________'r.1

'4i L 4.. s"n F : P. A i _. c ..i Ra i.:A.N'in.a
_i

;~ tt T r i_- . . ~. r .~. i . .n.r . a.. _ .

___ ____________________________

DATA SET 14UMEER 29
11/ 6/ 76 1940 HOURS

LAST INTERVAL, HOURS 0.33 HOURS FROM T=0 9.33-

~ n .: :. .c. r1 6 n. :, :_ [,=c.e.r_:s: : .e. H r-[1. :. e _ _ri t .2 . : L', ,, . r .u. . . :a. . .
-

_ ,

__-______ _________ ________-___ ___--_--.

. .a . 1 o. L. 4 .. , ;, : -
-

.

i . ..._

: . c . a r. c.3. ~ n. ..t3-- e -

..
-

. ,
. -.*.e,, U..,t. ... . :

, .: .i .

.*.00 g1. *. 3 0.-.Vc.-.-. . . .
- .

,e~. d.,1 v . . , . ;, -.,c .

s t, ._v

.
, . , , * ,J . ** L (1. . s .i. '.., ,

. ..

.e . . > -.e:---- - .,- m ,. ..-,

r c .

8 74.60 0.23 e. v. :
q. . c .:. n. . c.' - =.c. -.3. . c. _e 6 v i

'O 7.3* 0.40 0.0$.
-

r v . e .:. o..e_4 v . n. o -e
-

4.1 o.

74.52 0.32 0.03012 -

13 78.45 0.49 0.025
14 77.85 0.49 0.025
15 78.88 0.58 0.025
16 77.60 0.49 0.025..

'

17 72.37 -0.02 0.113
18 72.03 -0.02 . 0.119
.c -e t _g n> n , $ :.

$b 71.2b 0.U5 ', U.![$
DEWPOINT I tl . WATER CHANGE INCH. WT. FACTOR
_________ _________ ____________ _________,

( ,, 1 10.30 0.38 0.150e
'

2 10.50 0.21 0.150
3 10.27 0.16 0.100
4 10.34 0.17 0.150
5 9.66 0.18 0. 225
6 9.07 -0.33 0.225

EEF. VESSEL DP= 0.1970 ( -0.0082) PSID
DRYWELL PRESSURE = 73.3900 ( 0.0390) PSIA
AVG.DEWFOINT PRE 3S= 11.218 ( 0.0970) IN H2O
AVG. CONT.TEMF= . 73.862 ( 0.2050) DEG.F

Ir4TERVAL 28 LERK RATE = -0.545 WT%/24HR$
TOTAL TIME LEAK RATE = 0.216 JT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 0.928 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.422 - 0.1397 X HRS
95% CONF. LIMIT FOR TPEND EQ. SLOPE-

-0.27 < SLOPE : -0.01.

LEAK RATE TREND sit 4CE T=0
LEAK RATE = 0.395 - 0.0369 P HR$

95% C0t1F. LIMIT FOR TREND EQ. SLOPE / LEAK RATE
-0.09 < SLOPE < 0.32

i -0.47 < LEAK RATE < 0.57

(
MASS PLOT CONTAINMENT LEAKAGE RATE ANALYSIS'

___________________________________________

-

. CONTAINMENT TOTAL MAS $(DRY AIR)= 64488.90 POUNDS
. LEAK PATE= 0.290 WT%/24 HRS

95% CONFIDENCE LEVEL = +/- 0.022 WT%/24nRt

-149-
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c .;
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.

* "
7 . _ '_ _- .- -

. _m
. Hi.: . n i: i:: .

___________________'__________________________.___________.. . ...

DATA SET tlUMBEP 20
11' 6.' 76 2000 HOURS

L AST IllTEP','AL. HOURS 0.25 n0bR5 FPOM T=0 9.67

TEMPEPATURE DEGREES F CHANGE DEG.F WT.FACTC;
_________ _________ ____________ _________

1 79.30 0.17 0.02'
2 ??.60 0.09 0.027

0.0273 74.77 0.25 -

.. , , .s .
- .

* < * . c e. 0. ,6_- U . o c.. ,.
. -

, e . e. , o.1< u.ud,---,es r .. ...

e r3.83 0.09 0.027
7 74.34 0.17 0.027
8 74.95 0.35 0.075
9 74.17 0.25 0.075

10 77.77 0.43 0.030
11 73.49 0.26 0.030-

12 74.95 0.43 0.030
,

13 78.79 0.34 0.025
14 78.20 0.35 0.025.

15 79.13 0.25 . 0.025
16 77.85 0.25 0.025

72.37 0.00 0.118'
17 -

0.11818 72.03 0.00 .

0.11819 72.20 . 0.09
20 71.25- 0.00 - 0.118'

'

DEWPOIllT Ill. WATER CHAT 4GE 1NCH. WT. FACTOR
_________ _________ ____________ _________

- 1 10.38 0.08 0.150
~

2 10.64 0.14 0.150
3 10.41 0.14 0.100
4 10.44 0.10 0.150
5 9.54 -0.12 0.225
6 9.11 0.04 0.225

REF. VESSEL DP= 0.1947 ( -0.0023) PSID
DRYUELL PRESSURE = 73.4120 ( 0.0220) PSIA
AVG.DEUPOIt4T PRESS = 11.262 ( 0.0445) IN H2O
AVG. CONT. TEMP = 74.014 ( 0.1520) DEG.F

INTERVAL 29 LEAK RATE = -0.085 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.206 WT%/24 HRS
POIt1T TO POIr1T STATISTICAL EPROR= +/- 0.918 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS .

LEAK RATE = 0.378 - 0.1339 X HRS
95% CONF. LIMIT FOR TREllD EG. SLOPE

-0.26 < SLOPE s -0.00

LEAK PATE TREtiD SIriCE T=0
LEAK RATE = 0.403 - 0.0394 X HRS i

95% C0t1F. LIr1IT FOP TREt1D E0. SLOPE / LEAK RATt .

-0.09 < SLOPE O.C
'

.

-0.48 < LEAK RATE 0.5:s

<

ilAis PLOT C0t1 TAI:4 MENT LEAKAGE PATE AtiAL'' SIS
-

___________________________________________
_

CGNTAINMEiiT TOTAL MASS (DR'. AIt)= 64499.60 POUrGS
~

_c m. . .. _
\

.
;n-~=_ cJ . _o ,. ~. ,J T . n. - . -

o!". CONFIDEH:E LE''EL = +/- 0.024 UTN-22-F
.



:.i e_ r , ,- ,. . . :. :. : c. i m. . u, . - _ :: :.. :. . r e. " - r .,. c : :. : .,
, l.._t. . .. . . o.-

inTEG.i- TEL P . re , C 0hi AInr1En i Lent.e-Gii ; ATE iiii-NO . . 476
---. --.. ---------____---_.----------__----_-___-- ---

. . . r :. .:r
... .-. . m ..

. . ,. . - = .
..

11' 6 'i 2020 HOUPS
LAST ..t TE:'J AL n0VR': 0.33 HOUFS FROM T=0 10.00

TEi1FEPATUPE DEGREE 5 F CHAT 4GE DEG.F 'UT.FA'''
- ------- ----__--_ ---___------ --------

1 79.39 0.09 0.e .
2 77.77 0.17 0.027
2 74.86 0.09 0.027
4 74.34 0.0S 0. .: 1 -
e -e ., n na 3 . :. -
d kb'92 5.59 U.'U3b.

7 74.34 0.00 0.027
8 75.12 0.17 0. 0 ~5
9 74.43 0.26 0.075

10 77.60 -0.17 0.030
11 73.57 0.08 0.030.

---

,4.<r - 0 . l .o. d. . c o.-1- <

13 78.96 0.17 0.025.

14 78.28 0.08 0.025
15 79.30 0.17 0.025
16 78.02 0.17 0.025
17 - 72.37 0.00 0.118
18 72.03 0.00 0.118
19 72.20 0.00 0.118
20 71.25 0.00 0.118

DEWPOIt4T Ill . WATER CHAtlGE INCH. WT.FACTGR'

_________ _________ ____________ _________

1 10.38 0.00 0.150
.

2 10.54 -0.10 0.150
3 10.42 0.01 0.100
4 10.34 -0.10 0.150
5 10.52 0.98 0.225
6 9.31 0.20 0.'225

REF. VESSEL DP= 0.2008 ( 0.0061) PSID
DRYWELL PEESSURE= 73.4010 ( -0.0110) PSIA
AVG. DEWPOINT PRESS = 11.499 ( 0.2362) It1 H2O
AVG. C 0tlT . T EMP= 74.069 ( 0.0550) DEG.F

It1TERVAL 30 LEAK PATE= 1.437 WT%/24 HRS
TOTAL TIi1E LEAK PATE= 0.247 WT%/24HR$
POIt!T TO P0: tit STATISTICAL ERROR = +/- 1.008 WT%/24 HRS
LEAK RATE TRE!1D FOR LAST 4 HOURS

LERK RATE = 0.131 + 0.0140 X HRS
93*. C OriF. LIMIT FOR TREtiD EG. SLOPE

-0.18 < SLOPE ( 0.cl

.

.rd.. rnTc-u-
..

. _, y t u. . t i t - T=u_ir_ :. i . t

LEAK RATE = 0.308 - 0.0118 X HRS
. 5:. C0tiF. LIMIT FOR TREt1D EO. SLOPE / LEAK RATE

0-0.07 < SLOPE <

-0.36 < LEAK nni- a.

\

I' ASS FLOT C0tiTAltiMEriT LEAVAGE PATE At1ALYSIS
_ -----_--------______-____-_____-____-______

'

C . T :~. ! M:' E N " TOTAL f1 ASS (DRV AIR)= 64476.70 0WD3 !- : y. ;,.:= 0.273 WT:.. HF :.
5 E,* , CON ~I I"CE LEVEL = +/- 0.02? MI% 94H#6 I

, -131__ . _. _. - .



. T Q ' f s,.'q M - - Q ~. 7 *. C L* .N. :. O l.J 2..; L. t. . g:.' T. H e'. D
"

a. e.7*,7 " r" .! .* * ' U .~

t - .

-.6 . . ..

- . : a. 7. ** T :' ', *! - G ,.'|. ' . '. C. '. ' i.
- . .-

| |~a . ....r? :. ~ . ~g'. (s.7.1~ n~ i s' ".: s'?.1 ~~ ~ "; 1 ;a : 'i. It a ;;. ; , T C .T,
*

. ..t. ii -- ..
- m .-

- --- --. . ---- ----------- --------------- -----------
'ti r;UiE s ?DATH :.

11- 6 76 2040 HCURi
-

~-

-. . c T .i ' ; T r .r4..' .a. ' . u. .' ' .o e. t.1. . .- J.i.0.8 : c.; F :.'i. M T = 0 i n. . .: .- -

- - .. .
e -

D ta -_.r t t ., F i. H H H L E . rte . - .1 i . .-- .-e -
- -

ur r
- -.-._.1 . ..,n- iU. t: r c. - -_ .--.---- -_------_______---_-_-_---

1 79.37 -0.02 0.027
e r, , . ,. . c . 6.r-

- - . , . .
. - . . .

3 74.S4 -0.05 a . e.~ 2 7
-

4 74.41 0.07 0.017
5 75.95 0.23 0.027
6 73.98 0,06 0.027
7 74.41 0.07. 0.027
9 75.09 -0.03 0.075
9 74.50 0.07 0.075

10 77.66 0.06 0.030
11 73.64 0.07 O.030'

12 74.84 0.07 0.030
13 78.86 -0.10 0.025
14 78.17 -0.11 0.025
15 79.11 -0.19 0.025
16 . 77.92 -0.10 0.025
17 72.35 -0.02 0.118
18 72.00 -0.03 0.118
19 72.09 -0.11 0.118

s

20 71.23 -0.02 0.118.

DEWPOINT IH. WATER CHANGE 1HCH. WT. FACTOR
------------------------------- -------

1 10.23 -0.15 0.150.'

2 10.44 -0.10 0.150
3 10.13 -0.29 0.100
4 10.48 0.14 0.150
5 9.59 -0.93 0.225
6 9.16 -0.15 0.225

,

PEF.VES5EL DP= 0.2065 ( 0.0057) PSID

| DRYWELL PRESSURE = 73.4040 ( 0.0030) PSIA
4 AVG. DEWPOINT PRESS = 11.210 ( -0.2883) IN H2O

AVG. CONT. TEMP = 74.054 ( -0.0150) DEG.F
4

INTERVAL 31 LEAK RATE = -0.464 WT%/24HR$
i

TOTAL TIME LEAK RATE = 0.224 WT%/24 HRS

POINT TO POINT STATI5TICAL ERROR = +/- 1.023 WT%/24 HRS
,

LEAK RATE TREND FOR LAST 4 HOURS
LEAK PATE= 0.209.- 0.0419 X HRS

95'. CONF. LIMIT F0;' TREND EO. $ LOPE
-0.25 ( SLOPE < 0.'5

. .. l, . vr.H i c .e- tw,- t,id. - T_o.utm
. .: -

0. eU - U . U d i t. A d. R.r
. .. . ....

:, n.y c:n- = sss=e .

i5'. CONF. LIMIT FUE TREND EG. ELOPE /LEAE RATE
-0.0S SLOPE 0 . '. I

'

-0.44 < LEAK PRTE 0.

o.I;M .x t e-
ie. r r. -.c. .. : : : r r.,r. c.v. gi MIIn...r.y - i g m. .4. O- r 4 c.s: .. .- .. .. ,.

-- --- -------------.
*--------------------6.

. ~r f.j . O (.j { {t j t . 7. !.;'* .Q . .

,

. , J .:. * * ,' !. 7 .e * ** 7. ,.*, ". A. . ^ '. t. ?. *. C. i. 7., p ' * .~3 ' O. ', =
'

, .. . .. . .

0.265 .;T*. 24rftfm' cATEe
- - . .

9 e A

. c, . . r:-.

_- -= .



1

i

y c. c. : . m.: THf 0 |..,:- . . _ _..c. : T ;;;c.,u.._ _ _::_ c_: c,p._::
. . . . m. t . . . ,.J <. . .

. ,:c T C ; T - 10. ' ' . ' *. '. ' .;'. 1..p.....-.., c .^ , n. ( n .: .y,: , , _ : y. . ,:. ~. c :
_ __ . . ;: :

. -. _ .. . , - : ,a
-

. . .. -
,.-_-_____-__-____-_____-__-________-_-______ ________-__

. , o .. : r ..:--2.,n i ;. .:. ...

.1 ? Ti 2100 HOURS .

AiT I N T E: ' ? A L , '-003 9 0. 33 HOURS FF.0M T=0 10.67
'

TEMPERA ;:E DEGREE 5 F CHAi4GE DEC.F ui :ACTC.~
_________

_________ _________ ____________

1 79.56 0.19 0.027
n. . . . .-.. .

_- ., < . 2 4.w U . i ., ._,
.

3 74.86 0.02 1.027
- . . . '0.~274.23 0.02-

e . <se.-, U . u.3 J; m _.-

6 74.00 0.02 0.027
7 74.43 0.02. 0.0!7

J . .. , es- e . _.3 u- U.11.. <se
9 74.32 0.02 0.075

10 77.77 0.11 0.030
'

11 73.74 0.10 C.030
12 75.03 0.19 0.030'

13 78.88 0.02 0.025
14 78.28 0.11 0.025
15 79.22 0.11

' O.025
16 s 78.02 0.10 0.025

0.02 0.11817 72.37
~ 0.03 - 0.11818 72.03

19 72.11 0.02 0.115'

s

20 71.25 0.02 0.118.

DEWPOINT IH. WATER CHANGE 1HCH. WT. FACTOR
_________ _________ ____________ _________

1 10.41 0.18 0.150'

-

2 10.64 0.20 0.150
3 10.30 0.17 0.100
4 10.46 -0.02 0.150
5 9.64 0.05 0.225
6 9.31 0.15 0.225

REF. VESSEL DP= 0.2046 ( -0.0019) PSID
DRYWELL FRE55URE= 73.4100 ( 0.0060) P5IA
AVG. DEWPOINT FRES3= 11.326 ( 0.1160) IN H2O
AVG. CONT. TEMP = 74.108 ( 0.0540) DEG..:

I NT E R'.' A L 32 LEAK RATE = 0.220 WT%/24HR5
TOTAL TIME LEAK RATE = 0.224 WT%/24HR5
. Oltti TO .:0Ir;T STATISTICAL ERROR = +/- 1.006 UT%/24hR5:

LEAK FATE TREriD FOR LAST 4 HOURS
LEAK RATE = 0.145 - 0.0150 M hRE,

.5% CONF. LIMIT FOR TREND EQ. SLOPE s; .

-0.22 < SLOPE < . 1"'
.

t

- se on E '':r D' StHCE T=Aie - - - ,:.. _ . . ., ,
a

U . . ,, - U.u_31er__-
t e n e. c.M i c __

.

ow s <. .:
. i p. i ; ,'i r". T.:.' O t $' n_ C.i i. . CLn.PE<'L:.H'Vx R,ATt".'4. . . c. . . . : : . ._ -

.
-.i.. s .

SLOPE
-

-0.07 s

- -0.41 < LEAK RATE 0.

. A l i P L .~. 7 :0& Alt 4 merit LEALAGE RATE ANALYSIS |
\. -_________--_-_____________________________

l
t.. c.c.s _ c. tq.c. . c. r o -) = . 4 4 . . , c n. o n_ g_ m. 2c--- r .c, . . .. : - - pr i. . .

- .. . . .

I
.s . . . -

UT'. 24'.::_ r n t . HIE- 0.259 .

0.022 WT% ' 2'i~~ ~ - '

_E*'t,= '-
|

_t"_ !



___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

a r4 . c u c H T c. ; -
. .. : : ' ' t q . _ c.c e c c. .i.~ c-' : . ' - - - : . * ' : ' ,' O ;r,- - . ... ..

. ' :;:. :. g. . s : m " .- ^ vecc . nc -v - -
- :. - . '.i.U:,. '.p. H; L:Henut v.n : : ic:.-s....--u - ...- . .. :c.

- - - - - - - - - - - _ - - - - - - . - - . . - - - - - - - - - - - . . - - - - - - - - - - - - - - - - - - - - - -,, ,
n..

.-- . .. .

.- : U; . . ,

11- f. Ti 2110 '.;5

-?T INTE: AL.n00Pi 0. 2 : HOURS FROM T:0 11.0.

EMPEPATUFE DEGFEEi. F CHANGE DEG..: .: T . .; A . . . -
- ----...----- .-- --------- ------------

1 79.5i 0.00 0.027
...

3 ,, .. . ..

U.U.( r . rw U.UU-

I 74.95 0.09 0. 0. 7.
4 74.52 0.09 0.027
5 75.89 -0.08 C.027
6

' 74.09 0.09 0.? '
7 74.52 0.09 0.0.
S 75.29 0.09 0.0 .
9 74.60 0.05 0.075

10 77.94 0.17 0.030
11 73.83 0.09 0.030

,

12 75.12 0.09 0.030
13 78.96 0.08 0.025'

.

14 78.45 0. t7 0.025
15 79.30 0.08 0.025
16 78.02 0.00 0.025
17 - 72.37 0.00 0.113
18 72.03 0.00 0.115
19 72.20 0.09 - 0.119

0.11S20 71.34 0.09 s

WT.FRCTORDEUPOINT IN. WATER CHANGE 1NCH. -

--------- --------- ------------ ---------

. 1 10.52 0.11 0.150
s~ ~" 2 10.24 -0.40 0.'50

3 10.48 0.18 0.106
4 10.37 -0.09 0.150
5 9.93 0.29 0.225
6 9.12 -0.19 0.225

REF. VESSEL DP= 0.2066 ( 0.0020) PSID
DRYWELL PRESSURE = 73.4190 ( 0.0090) PSIA
AVG.DEUPOINT PRESS = 11.310 ( -0.0163) IN H2O
AVG. CONT. TEMP = 74.168 ( 0.0600) DEG.F

INTERVAL 33 LEAK RATE = 0.132 UT%/24 HRS
TOTAL TIME LEAi~ RATE = 0.221 WT%/24HR5
POIt1T TO POIllT STATISTICAL ERROR = +/- 0.991 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LERK RATE = 0.249 - 0.0499 X FRS
95% C0tlF. LIMIT FOR TREND EQ. SLOPE

-0.25 < SLOPE < 0.15

LEAK RATE TREND sit 1CE T=0
LEAK RATE = 0.340 - 0.0211 X H:' E

9 5'. C 0t1F . LIMIT FOR TREND EQ. 5 LOPE' LEAK RATE
- -3 ..-0.07 < SLOPE / -

-0.40 ( LEAP RATE i .;

MASS PLOT CONTAIHMENT LEAMAGE RATE ANALYSIS
. ---------_--_--_--_-_---_----_----_-_------

'

CONTAINr1ENT TOT;:- MASSvD;" AIE.'a= 64477.60 POUNDS-

~

LEAR P A TE- 0.253 UT'. ?4Hr-
35". C0r1F I DcNC E LEVEL = +/- 0.022 WT'. 4h:.

-154-
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.

.__

'' 0.,c ''''. ' r. ~. ' ;;*j 9**- . T 7. ,* . . _ _ 0 :* 7 .* ! -. ' . ' :' :74...O._. ..__ : .c- .- .. .. . ..

- - :: . . :. _ - - - _ : 1. o. .. ..c-: .

. f 1 I .=. . -. :: r ..: : ...4. .:. n.:. .... . . . . . . . . . .. .. .

_________._______________________________________________

..__.a '. c'*:
.. . ' .k ...

"

. , , : : -n.a;, p n.w e.

.. .- . . . .

LI I . !!I E E ' 1. L ' H O JN :. 0.j: HOURS FPOM T-0 11.

-

".O r t.: **..: :_ rigi r .e c e. r F H A h r E .n c_ r . r- U.. . A. ^. " '. ;n
.. . a a a1_

_________ _________ ____________ _________

U . :~n$2'-
4 ce- g on

$ ?i|05 0.55
? 75.03 0.08 0.017

.

4 74.52 0.00 0.527
5 76.14 0,25 0.017
6

- 74.09 0.00 0.027
7 74.52 0.00 0.027
5 75.29 0.00 0.07!

9 74.60 0.00 0.075
10 77.94 0.00 0.0?0 |
11 73.83 0.00 0.030

*

12 75.03 -0.09 0.030
13 79.13 . 0.17 0.025'

14 78.54 0.09 0.025
15 79.47 0.17 O.025'

16 78.20 0.18 O.025'

1

17 . 72.37 0.00 0.118 '

18 72.03 0.00 0.113
19 72.20 0.00 0.118
20 71.34 0.00 0.1121

WT. FACTORDEWPOINT IH, WATER CHANGE 1HCH. -

_________ _________ ____________ _________

F*

1 10.47 -0.05 . 0.150'

'

2 10.55 0.31 0.15?'

3 10.29 -0.19 0.100
4 10.48 0.11 0.150 -

5 9.98 0.05 0.225
6 9.16 0.04 0.225

REF. VESSEL DP= 0.2123 ( 0.0057) PSIL
DRYWELL PRESSURE = 73.4030 ( -0.0160) PSIA
AVG. DEWPOINT PRESS = 11.367 ( 0.0565) IN H2O
AVG. CONT. TEMP = 74.192 ( 0.0240) DEG.F

INTERVAL 34 LEAK RATE = 0.761 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.237 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 0.993 WT%/24 HRS
LEAfL ? ATE TREND FOR LAST.4 HOURS

LEAK RATE = 0.129 + 0.0201 M PRS

9 5 *. :'O N F . LIMIT FOR TREND EG. SLOPE
-0.19 < SLOPE i 0. 3

-

. .. L, _ n. ,. _ .. _ - o. ,J ::. . N U E T = 0. . - '

utn .: . r. : :-

LEAi RATE = 0.302 - 0.0111 : HFS
_ Eh,D su. ._.Lur. ,,Lcak, TE

'

,. _ _ _ .... .. .- _ n. I _i r u. .. . . . . r.rti r. :. e -i.

-0.06 < SLOPE,

-0.33 < LEAK RATE :.:s

J

t

:_ c h e.n u t r.n i t ni .
., .... __ . ,. _.,in_t .2.. .1 :.._..__....._h,_.,.... .n.:.: .m i n m y t_>;

. ...__-___--_______._________________________

_n :
_

g4,j.,c.,.7n. . ,; , ... . cc g . , . . . . < - _ . . p. . . . p. e. . c. t., ps .. , :._.

.

,
._ .. . .. .....

..a1 W.. .,,_,

.- a :. ~
** ""r!.'E":F LEVEL = +/- 0.011 W T.. iaH?

.

-- 15 5-



. : .:. .: r L . ! .= ~ 1.. . ar:.rvo.r;- c.:;.: ri.c.L . . .-
r, . - ..-. ::- .C. - . ...

.s r .. I . . - N. O. ' - 4 '.s...t... . . . .. . . c. c . .+ T n .: . , < . : .e .- . c. w.... -. . . 4 -. . _. .

...... . ---------------------- ---- .----------..- ---

:: .. ;-

.. . . .. . . . . . . ..

-

-
- :.:. p -0.:-

O: ,9 ?: at.wog [ ~g~
-

0, j' HOURS : PON T=0 11.67L .:1

. H H t 4 c r. c c2 . .c . ..----. - . - -i t . - - '. . . . . .:. c I,Etacuc c..:. c- .e ti --
--

. . . .

------- ---- --
--------- ---------

1 79.56 - .00 *: . . .
t. . .

-

. t, . 1 o., .
<

2 c c . c...
'

3 75.05 0.00 O . O .'

4 74.43 -0.09 t..? '

5 - 76.06 -0.03 0.0 .

6 74.17 0.08 0.0I

< c4.60 0.08 ? . ~' '

9 75.37 0.09 0.:

9- 74.69 0.09 0.0'
...

10 7,c . e. .d -U..co L..6

11 73.83 0.00 O.e -'

12 74.95 -0.08 0. .; ; .

13 78.96 -0.17 0. 0' 5c
14 78.37 -0.17 C.025'

15 79.30 -0.17 0.32i

16 78.20 0.00 0.025
17 72.37 0.00 6. . ; 1 ?'

18 72.11 0.08 0.1:.

19 72.20 0.00 0.1: 2
s

20 71.34 0.00 0 . . ". 9.

DEWPOINT IN. MATER CHANGE 1NCH. UT. FACTOR
---------< --------- --------- ------------

1 10.25 -0.22 0.150
2 10.33 -0.22 0.150
3 10.45 0.16 0.100
4 10.45 -0.03 0.150
5 9.83 -0.15 0.225
6 9.13 -0.03 0.225

REF.YESSEL DP= 0.2197 ( 0.0074) :SID
DRYWELL FRE55URE= 73.3950 ( -0.0090) I'E:P
AVG.LEWPO: NT PRESS = 11.271 ( -0.0952) 2

AVG. CONT. TEMP = 74.196 ( 0.0040) 2E-
-

INTERVAL 35 LEAK RATE = 0.390 WT%/E-nF3
TOTAL TIME LEAL RATE = 0.241 WT%/2*;RC

POINT TO POINT STATISTICLL ERROR = +/- 0.980 WT%/1 ::

LEAK RATE TPEND FOR LR5T 4 HOUR 5
LEAK RATE = 0.086 + 0.0451 M - si

95% CONF. LIMIT.FOR TREND EQ. SLOPE
-0.16 < SLOPE i c._.

LLAL PATE TFEND EINCE T=0
LEA.: R.?TE= 0.289 - 0.0030 X . 0S

.: t t :.e , . H L -c,.M r. t
. 3-

-- -

cr. r. o. t. .: . i. ".. ri i r. :.s T. pptLri cc- - -
..o . - .. .

-0.03 ( SLOPE < C

-0.30 < LEAR PATF i C.
\

.

|
|

. MA5: PLOT .:NTAINr!ENT LE9 AGE .: ATE ANF YSIS I
-

.. .------------------------------- --- -----

.. . c. . ;, . . T ,.. T. u. - .e p. . .:. e. r .ri: v. : I .:. '. = g 4 n o c . w.3. p0. .. :
.

. .. . .

t r.: r..-i:- 0.249 W I's 24h' .'

. .- . ic...;= + . - p . n. : n. uT. n a. -
;

. --- -

- I $ r.-



- _ _ _ _ _ _ _ _ - _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ ..

g.
.

* = , = :_ - = = = * . . . _ _ n e g r. g . - * . t ., . ; ._ y ;_ 3 g , , r,**~:7= *
. . .s i' E . .-_ - _. ., , .._C

< c .c. .w. : - .~:. ,.. : r q. .v . . -c.-. . . ~ . . : . c. . : -. _ _ _ _ _ _ _ _ _ _ ' _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . .- . :.t.....~: ::- . , -.: i rt . . n r . . . . . .

__ _____ _____.

._. . . . - . ._

_ r- M -- *a.i-:
-

f.:t:
11 4' TJ 2120 HO'.iR$

L - i. T IraE m A -C ?: O . i. ? HOURS TR0!1 T=0 12....

7En:EPAri.::E DEGPEES F CHANGE KG.F ....F ':~
_________ _________ ____________ _ _ _ . . . ..

1 79.64 0.08 0.0^
| 2 78.02 -0.18 0.~.

3 74.95 -0.08 0.:17
4 74.43 0.00 0'. ; i7

_e...< - 0 . 1 .- . . . . . . -.e ..
.s :. . . . . .v

6 . 74.17 0.00 0. 0E
7 74.51 -0.08 0.027
8 75.29 -0.08 0.075
9 74.60 -0.09 0.07?

10 77.77 0.09 0. 0 ~:.0
11 73.83 0.00 0.050
12 74.95 0.00 0.03.-

13 78.96 0.00 0.025
14 78.20 .' -0.17 0.025 |

'

15 79.13 -0.17 0.025
16 78.02 -0.18 : 0.025
17 72.46 0.09 O.1.I

'

.,

18 72.11 0.00 0.:;5'

19 72.20 0.00 0.118
20 71.34 0.00 0.111

i

DEWPOINT IH. WATER CHANGE 1HCH. .'. HT. FACTO:
_________ _________ _ _ _ _ _ _ _ _ _ _ _ _ . _________

1 10.33 0.08 0.150
2 10.79 0.46 0.150
3 10.23 -0.22 0.100
4 10.41 -0.04 0.150
5 10.27 0.44 0.225
6 9.32 0.19 0.225

REF.YESSEL DP= 0.2241 ( 0.0044) PSID
DRYWELL PRESSURE = 73.3930 ( -0.0020) PSIA
AVG.DEUPOINT PRE 55= 11.466 ( 0.1947) IN H2O
AVG. CONT. TEMP = 74.172 ( -0.0240) DEG.F

INTERVAL 36 LEAK PATE= 1.131 WT%/24HR$
TOTAL TIME LEAK RATE = 0.266 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 1.010 WT%/24HR5
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = -0.118 + 0.1593 X HRS
95% CONF. LIMIT FOR TREND EO. SLOPE

-0.05 < SLOPE < 0.37

LEAK RATE TREND 5INCE T=0
LEAK RATE = 0.237 + 0.0047 X HR5

95*. CONF. LIMIT FOR TREND EO. 5 LOPE / LEAK RATE
-0.04 < SLOPE < 0.35
-0.21 ( LEAK RATE 'c . ~ -,

t

NASS PLOT CONTAINMENT LEAKAGE RATE ANALYSIS
__________________________________-________

~

CONTA:t!nENT TOTAL t'A'ii(DRV AIR)= 64457.00 POUNLi.
.

-- _EAK FGTb 0.252 W T.%< !- n f i
S5% CONFIDFHCE LE'/EL= +/- 0.019 WT% 24H; :

-.157-



~ ~. A : STATION--F~rEFENCE '/ ESSE METh0D.? EF -

(. e., g T. ! , * . ; l ' ~ ! ~ ?,; ' p o r ,, T. E T E <..T - N C'.'. 1 4. i s. i*e. , 4 . ;. . * . - .

T :. . . . ;.. ... .t --. - -i.. . .. .

.-----------.,------ ------- -------------------..-..-_--

. _ . -:m .S:.
.

_....M.n ::.._,

-

11' - ~i 2240 HOUPS
851 Idi-- e . -0 V F.i 0.2i HOURS FPCM T=0 12.31-

~ 1

T r " r c e .c r. . - -.i.. .rErPsCE.: F P.4H'Nu'~ W.. 1i i . e r .' T u-
~ -~

_n. a . t t. 2

---__---- _---_---_ ----_------- ___---- .

! 79.64 0.00 0.077
2 77.94 -0.08 0.027
: 74.95 0.00 0.02;

,

4 74.43 0.00 0.027
5 75.97 0.08 0.027
6 - 74.17 0.00 0.027
7 74.52' O.00 0.027
8 75.29 0.00 0.075
9 74.60 0.00 0.075

10 77.85 0.08 0.030
11 73.83 0.00 0.030

'

12 75.03 0.08 O.030
13 78.88 -0.08 0.025-

14 78.20 0.00 0.025.
'

15 79.13 0.00 O.025
'

16 78.02 0.00 O.025
17 , 72.46 0.00 0.11!
18 72.11 0.00 0.11:
19 72.28 0.08 0.119

0.1: S20 71.34 0.00 .s

DEHPOINT IN. HATER CHANGE INCH. HT . r nc l u.<-

--------- --------- ------------ ---------

1 10.41 0.08 0.150
2 10.53 -0.26 0.150'

3 10.37 0.14 0.100
4 10.52 0.11 0.150
5 9.57 -0.70 6.225.

6 9.14 -0.18 0.225

REF. VESSEL DP= 0.2218 ('-0.0023) P3ID
DRYWELL PRESSUPE= 73.3970 ( 0.0040) PSIA
AVG.DEUPOINT PRESS = 11.272 ( -0.1944) IN H2O
AVG. CONT. TEMP = 74.184 ( 0.0120) DEG.F

INTERVAL 37 LEAK RATE = -0.921 WT%/24 HRS
TOTAL TIME LEAh RATE = 0.234 HT%/24HT:9
POINT TO FOINT STATIS~ICAL ERROR = +/- 1.070 UT%/24HR$
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = -0.075 + 0.0914 X HRS
95% CONF. LIMIT FOR TREND EO. SLOPE

-0.15 < SLOPE < 0.14

LEAK RATE TPEND SINCE T=0
LEAK RATE = 0.303 - 0.0109 X F.

95% CONF. LIMIT FOR TREND EQ. SLOPE / LEAK RATE
'

. -0.05 < SLOPE s C
'

-0.35 < LEAK RATE .

MA!.S PLOT CONTAINMENT LEAKAGE RATE ANALYSIS
. ----- ---.. --------------------------------

-

.'CNT A I N n ~ F 7 '3TAL " ASS (DRY AIR)= 64465.20 POU :-

- uEAK PATL- 0.249 WT% .-:'
G5% CONFI?EUCC L E'~' E L = +s- 0.018 WT:. e .--e

-158-
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.. .. ..

g i . . g - r.er c g..,. ... g n, . . . 3 . u. . rg.J
. r

.e - - , v. :. u... .. . - .-. ,y.g r. - .. - . ,-
i m ., . i." ., : . : r1 . : L ., -i t : r.t tc: ! iv..1 c:,_,,

,

. nit _- .ic - . .

------.----. .------------------------------- -----------
I . $

*"

u n' 7. n* "a. . ...'a-e ag
.

11-
' ~ 2300 H00?5

_th T u;.- . - O t.; i 0. 32 nCUR5 FROM T-0 12. {.7

. :. 'EP A T:. : E LECREES F CHANGE DEG.: WT.-
-------_---_ _ _ . . . . .-- ---_--- _--------

1 79.73 0.09 0.C .
2 78.11 .0.17 0 . ~~ 2 T

0 .2 75.03 0.08 -

d 74.60 0.17 0 . '. : ~.

76.06 0.09 0.025 .

74.17 0.00 0. 026
7 74.60 0.08 0.02?
S 75.37 0.08 0.075
9 74.60 0.00 0.075

10 77.94 0.09 0.030
11 73.92- 0.09 0.03C-

12 75.20 0.17 0. 01 '-
.

0.08 0.025 |13 78.96 -

14 78.37 0.17 0.025 l*

15 79.30 0.17 - 0.C25
16 78.11 0.09 0.025
17 72.46 0.00 0.118'

'

18 72.11 0.00 0.118
19 72.28 0.00 0.118
20 71.34 0.00 's 0.118 i

| DEHPOINT IH. HATER CHANGE 1HCH. HT. FACTOR |
'

|--------- --------- ------------ ---------

i 10.27 -0.14 0.150'

2 10.21 -0.32 0.150
3 10.43 0.06 0.100
4 10.49 -0.03 0.150
5 9.30 -0.27 0.225
6 9.25 0.11 0.'225

t REF. VESSEL DP= 0.2240 ( 0.0022) PS!D
DRYHELL PRESSURE = 73.4050 ( 0.0080) PSIA
AVG. DEWPOINT PPESS= 11.168 ( -0.1033) IN H2O
AVG. CONT. TEMP = 74.231 ( 0.0470) DEG.F

INTERVAL 38 LEAK PATE= -0.157 HT%/24 HRS
TOTAL TIME LEAU RATE = 0.224 HT%/24 HRS
P0!hT TO POINT STATISTICAL ERROR = +/- 1.063 HT%/24E;5

LEAK RATE TREtiD FOR LAST 4 HOURS
LEAK RATE = -0.059 + 0.0729 X HRS

95% CONF. LIMIT FOR TREtID EG. SLOPE
-0.18 < SLOPE < 0.12

LEAU PATE TREND SINCE T=0
LEAK RATE = 0.320 - 0.0148 X HRS

957. CONF. LIM:T FOR TREND EO. SLOPE / LEAK RATE
-0.05 < SLOFE :.
-0.38 < LEAK RATE 0.-

\ -

-
MASS FLOT CONTAIHMENT LEAKAGE RATE ANALYS!$.
-------------------------------------------

.
~

CONTAltinENT TOTAL MASS (DRY AIR)= 64166.6u POUN:25.

0.2:$ HT.c4.;iLEAL PATE:
.n.g r..:rn. irv:L= + . - .~. . 0. ' - ' Fi . " : t ~ ~*

2 ., . r - -- - . ,

-159-



_ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

... . - ..: -. n c . .g. .a,
.

. r e c.. s.. c i .-- : n. . .. . . T .m. i . a. _ _ r. . : : ,: m. . . e.i.: .

--. . . . . .

. . ! . r, e Tc.:v...... . . . . . . . .p- .:. --
..,Iva.It6:.s..-:w... e-. .-

.8ar:.. a .. L6. - -. .. . . . .

-.-----------..------- ------- ------------------- --..---

:hTA EET ..~ E : 40
n

-

. . d. . n. i \
.-

i.. :- . :- c c.
-

..

L A5T DiTE?'.' AL . h00R i. 0.33 HOURS FRCn T=0 13.00

r.c p..c : .A.: u. .r - Ii t u- tc F CHnN. Der.r t.4 . . .r " - :r te - _ . . n.- -

- ------- --------- ------------ ------

1 79.64 -0.09 C.'
2 78.11 0.00 0.0;"
q -c. O.n.o. . . P. .. <. -

4 74.52 -0.03 .3:~
5 76.14 0.08 C..
6 - 74.17 0.00 0. 0 .
? 74.60 0.00 0.02I
8 75.37 0.00 0.0":'

9 74.60 0.00 0.0 ~
10 78.02 0.08 0. : : .*

'
11 74.00 0.08 . t.

'

12 75.20 0.00 S . : .b.
13 79.13 0.17 0. 02:.-

14 78.45 0.08 J ~~--

15 79.39 0.09 0.~25..

16 78.20 0.09 0."~
17 s. 72.46 0.00 T- 1J ,

18 72.11 0.00 0.115
19 72.20 -0.08 - 0.118 ,

20 71.34 0.00 0.1 ; i:
t

WT.FAC~'-DEWPOINT IN. WATER CHANGE INCH. -

1
t--------- --------- ------------ ---------

1 10.44 0.17 0.150~,

2 10.53 0.32 0.150
3 10.43 0.00 0.100
4 10.48 -0.01 0.1 F
5 10.09 0.79 0. 22:.
6 9.37 0.12 0.225

1
,

REF. VESSEL DP= 0.2236 ( -0.0004) PEID
DRYWELL PRES?URE= 73.4050 ( 0.0000) PSIA
AVG. DEWPOINT PRESS = 11.445 ( 0.2767) IN H2O
AVG. CONT. TEMP = 74.237 ( 0.0060) DEG..:

INTERVAL 39 LEAK RATE = 0.946 WT%/24 HRS
TOTAL TIf1E LEAL RATE = 0.242 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = + ' ' - 1.074 WT%/24HRi
LEAK RATE TREND .00R LAST 4 HOURS

LEAK RATE = -0.186 + 0.1560 X HRS
95% CONF. LIMIT FOR TREND EG. SLOPE

-0.10 < SLOPE < 0 c.

LEAK RATE TPEND S.'.CE T=0
LEAK RATE = 0.278 - 0.0054 X H.Ri

95% CONF. LI!1IT FOR TREND EQ. SLOPE / LEAK RATE
-0.04 < SLOPE .E-

-0.30 < LEAK RATE ( .

f1 ASS PLO' CONTAINi1ENT LERFAGE RATE ANALYS;i
. ----- -------------------------------------

. . U N T . , r k, ..tr.,. ....L .ih: sD... .r. = o .... c; .1,.! P0
......

i u i .1 r r. r n . r: > 4
-

_ .

~ LE~K rit tg; .:..245 WT. .-
- -

= + ,e - .. . p A t" WT'.v 'd - ~. 5 ; '. ;. n. .i:" ' :.. . .. ; L e 1- L'
*

. -
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'C00 PEP NUCL AP STATION--REFEPENCE VESSEL METHOD

_________'__'______________________________________________-R. MARY CONTAINUENT LEAKAGE FATE TEST-HOV.1976
INTEGRATE.

DATA SET :iUMEE.: 41
11/ 6- 76 2340- HOURS

LAST INTERVAL, HOURS 0.33 HOURS FROM T=0 13.33
%-

TEMPERATUPE DEGREES F CHANGE DEG.F WT. FACTOR
__-______ _________ ________-___. _________

1 79.67 0.03 0.027
2 78.05 -0.06 0.027
3 75.05 -0.07 0.027
4 74.54 0.02 0.027
5 . 75.99 -0.15 0.027
6 74.20 0.03 0.027
7 74.54 -0.06 0.027
8 75.48 0.1f 0.075
9 74.79 0.19 0.075

10 77.79 -0.23 0.030
11 73.94 -0.06 0.030-

12 74.97 -0.23 0.030-

13 79.07 -0.06 0.025
14 78.39 -0.06 0.025
15 79.33 -0.06 0.025
16 78.22 0.02 0.025.,

17 72.39 -0.07 0.118'

18 72.13 0.02 . 0.118
19 72.22 0.02 0.118
20 71.36 0.02 ' ' , 0.118

DEWPOINT IN. WATER CHANGE 1HCH. HT. FACTOR
_________ _________ ____________ _________

' 1 10.23 -0.21 0.150''.
2 10.53 0.00 0.150
3 10.41 -0.02 0.100
4 10.53 0.05 0.150
5 9.35 -0.74 0.225
6 9.18 -0.19 0.225

REF. VESSEL DP= 0.2353 ( 0.0117) PSID
DRYWELL PRESSURE = 73.3800 ( -0.0250) PSIA
AVG. DEWPOINT PRESS = 11.209 ( -0.2358) IN H2O
AVG. CONT. TEMP = 74.232 ( -0.0050) DEG.F

INTERVAL 40 LEAK RATE = 0.314 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.244 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 1.061 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.087 + 0.0690 X HRS
95% CONF. LIMIT FOR TREHD EQ. SLOPE

-0.17 < SLOPE < 0.31

LEAK RATE TREND SINCE T=0
LEAK RATE =. 0.272 - 0.0042 X'' HRS

95% CONF. LIMIT FOR TREND EO. SLOPE / LEAK RATE
-0.04 < SLOPE < 0.03
-0.28 < LEAK RATE. < 0. 7.1

'.
.

'

_s ,

-
MASS PLOT CONTAINMENT LEAKAGE RATE ANALYSIS
___________________________________________,

.

I
,

CONTAIHMIMT TOTAL MAS $(DRY AIR)= 64455.20 POUNDS_

LEAK RATE = 0.244 UT%/24 HRS
951 CONFIDEHCE LEVEL = +/- 0.016 HT%/24 HRS

'
4

|.,
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C00 PEP NUCL N STATf0tt--FEFEPENCE VESOEL METHOD

_________'cF-R: MARY CONTAIllMENT LEAKAGE PATE , TEST-NOV.1976INTEGRATE
________________________________________________

DATA SET SUMEEP 41
11/ 6' 76 2340 HOURS -

< ,

LAST INTERVAL.h0VRS 0.33 HOURS FRan T-O 13.33
-

TEMPERATUPE DEGREES F CHANGE DEG.F HT. FACTOR
_________ _________ _ _ _ _ _ _ _ _ _ _ _ _ . _-_______

1 79.67 - 0.03~ 0.027
2 78.05 -0.06 0.027'

3 75.05 -0.07 0. 0_'7-

4 74.54 0.02 0.027
-0.15 0.0275 . 75.99

'

O.03 0.0276 74.20
7 74.54 -0.06 0.027

'

8 75.48 - 0.11 O.075
9 74.79 0.19 0. 0i 5

10 77.79 - -0.23 0.030
0.03011 73.94 -0.06 -

12 74.97 x -0:23 0.030
.

13 79.07 -0.06 0.025-

14 78.39 -0.06 0.025
15 79.33 -0.06 0.025'

16 78.22 0.02 0.025
''17 72.39 -0.07 0.118-

18 72.13 - .0.02 0.118..

19 72.22 0.02- ', 0.118
20 71.36' O.02 V 0.118

'

DEWPOIllT IN. WATER / CHANGE 1HCH.
~

WT. FACTOR
-_________ _________ ____________ _________

t 1 10.23 -0.21 0.150
''

2 10.53 0.00 0.150

4 10.53 # 0. 0 5, ,
~

0.1003 10.41 -0.02
0.150

5 9.35 -O '. 74 - 0.225;

6 9.18 ' -0.19 0.225-

REF. VESSEL DP= 0','2353 ( 0.0117)- PSID
'

DRYUELL PRESSURE = 73.3800 ( -0.0250) PSIAf
11.209 -( -0.2358) IN H2O; AVG.DEWPOItiT PRESS = -

! AVG. CONT. TEMP = 74.232 -( -0.0050) DEG.F

INTERVAL 40 LEAK RATE = 0.314 WT%/24 HRS
TOTAL TIl1E LEAK RATE = 0.244 WT%/24 HRS
POIllT TO POIllT STATISTICAL ERROR = +/- 1.061 WT%/24 HRS
LEAK RATE TREllD FOR LAST 4 HOURS

LEAK RATE = 0.087 + 0.0690 X~ HRS
95% CutlF. LIMIT FOR TREHD EO. SLOPE

-0.17' < SLOPE < 0.31

LEAK RATE TREtlD SINCE T=0
LEAK RATE =. 0.272 - 0.0042 X- HRS

95% CONF. LIMIT FOR TREllD EO. SLOPE / LEAK RATE ~

-0.04 < SLOPE < 0.03
-0.28 < LEAK RATE < 0.71

s -

MASS PLOT C0tlTAIllMENT LEAKAGE RATE AtlALYSIS
- -

___________________________________________
,

*
. C0tITAIllMEllT TOTAL MASS (DRY AIR)= 64455.20 POUtiDS

LEAK RATE = ~0.244 WT%/24HPS
95% C0tlFIDEHCE LEVEL = +/- 0.016 WT%/24HR$

..,
__



- _ _ _ _ _

CG0FER N . .:_E A.: i". TION--REFEREt1CE VESSEL t1ETHOD
INTEGP AiY; FS W. C0t1TAIN!!ENT LEAVAGE RATE TEST-r10% 1976
_______________________________-_-_______________________

DAT A iET :F.y;E E: 42
11/ 6- 76 2400 HO:.'RS

LAST I N T E.:: . Y .. H O U R S 0.13 HOURS FP0M'T=0 13.67
%-

TEr1PEEATU:E DEGREES F CHAl1GE DEG.F WT. FACTOR
_____--__ _________ ___________. _________

1 79.67 0.00 0.027
2 78.05 0.00 0.027

'

3 75.05 0.00 O.027
4 74.54 0.00 0.027
5 - 76.08- 0.09 0.027

; 6 74.20 0.00 0.027
7 74.54 0.00 0.027
8 75.48 0.00 0.075
9 74.71 -0.08 0.075

10 77.70 -0.09 0.030
'

11 73.94 0.00 O.030

13 78.90 -0.17
. 0.03075.05 0.0812 -

'

0.025'

14 78.22 -0.17 0.025
15 79.07 -0.26

' O.025
.

16 78.05 -0.17 0.025
,

17 72.48 0.09 0.118
18 72.13 0.00 - 0.118
19 72.31 0.09 0.118s
20 71.36 0.00 0.118.

DEWPOINT IN. WATER CHANGE 1NCH. WT. FACTOR
- _________ _________ ____________ _________

' s- 1 10.27 0.04 0.150
2 10.37 -0.16 0.150
3 10.55 0.14 0.100
4~ 10.45 -0.08 0.150
5 9.48 0.13 0.225
6 9.25 0.07 0.225

REF. VESSEL DP= 0.2406 ( 0.0053) PSID
DRYWELL PRESSURE = 73.3770 ( -0.0030) PSIA
AVG.DEWPOIrlT PRESS = 11.238 ( 0.0290) IN H2O
AVG.C0tlT.TEt1P= 74.230 ( -0.0020) DEG.F

INTERVAL 41 LEAK RATE = 0.627 WT%/24 HRS
TOTAL TIf1E LEAK RATE = 0.253 UT%/24 HRS
POIt4T TO POINT STATISTICAL ERROR = +/- 1.054 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.066 + 0.0942 X HRS.

955. CONF. LIMIT FOR TREtID EQ. SLOPE
-0.15 < . SLOPE < 0.33

.

LEAK PATE TPEND SINCE T=0
LEAK RATE = 0.252 + 0.0001 X HRS

95% C0tlF. LIMIT FOR TREND EQ. SLOPE / LEAK RATE
-0.04 < SLOPE < 0.04
-0.23 < LEAK RATE < 0.'74

(- -

. MASS PLOT CONTAIN!1ENT LEAKAGE RATE ANALYSIS
. ___________________________________________
.

- CONTAltmENT TOTAL (1AS$(DRY AIfd= 64449.50 POUT 1DS
! LEAK RATE = 0.246 WT%/24HFS
, 55". CONFIIENCE LE'/EL= +/- 0.015 WT%'24HP9
i _,c,



COOPER i:U' LEAR STAT 10N--PEFEPENCE VESSEL f1ETHOD
INTEGRATE.S PR!!!AFY C0ttTAItillErli LEAKAGE PATE ' DST-NOVO 1976

-
---------------------------------------------------------

DATA SET tlUMEEP 43
11/ 7/ 76 0020 HOUPS

LAST It1TEFVAL,h0URS 0.33 HOURS FP0f1 T=0 14.00
s

TEMPERATURE DEGREE? F CHANGE DEG.F WT. FACT 0F
--------- --------- ------------ ---------

1 79.67 0.00 0.027
2 78.05 0.00 0.027 1

'

0.0273 75.05 0.00 -

4 74.54 0.00 0.027

6
'

75.91 -0.17 0.0275
74.20 0.00 0.027

7 74.54 0.00 0.027
8 75.39' -0.09 0.075
9 74.71 0.00 0.075

10 77.79 0.09 0.030
11 74.02 0.08 0.030.

12 74.97 -0.08 0.030
,

13 78.81 -0.09 0.025
14 78.13 -0.09 0.025
15 79.07 0.00 0.025
16 77.96 -0.09 0.025

72.48 0.00 0.118'"

17 -

18 72.13 0.00 0.118
19 72.31 0.00 0.118
20 71.36 0.00 s 0.118

'

DEWPOINT IN. WATER CHANGE It1CH. WT. FACTOR
--------- --------- ------------ ---------

|. 1 10.49 0.22 0.150''
2 10.53 0.16 0.150
3 10.34 -0.21 0.100
4 10.49 0.04 0.150
5 9.79 0.31 0.225
6 9.16 -0.09 0.225

REF. VESSEL DP= 0.2424 ( 0.0018) PSID
DRYUELL PRESSURE = 73.3770 < 0.0000) PSIA
AVG. DEWPOINT PRESS =. 11.330 ( 0.0914) IN H2O

; AVG. CONT. TEMP = 74.215 ( -0.0150) DEG.F

INTERVAL 42 LEAK RATE = 0.505 WT%)24 HRS
TOTAL TIME LEAK RATE = 0.259 WT%/24 HRS
POINT TO POIt1T STATISTICAL ERROR = +/- 1.044 WT%/24 HRS
LEAK RATE TREtID FOR LAST 4 HOURS

LEAK RATE = 0.273 + 0.0336 X HRS
95% CONF. lit 1IT FOR TREND EQ. SLOPE

-0.20 < SLOPE < 0.26

LEAK RATE TREND sit 1CE T=0
LEAK RATE = 0.240 + 0.0026 X HRS

95% C0t1F. LIMIT FOR TREND E0. SLOPE / LEAK RATE
-0.03 < SLOPE < 0.04
-0.20 < LEAK RATE < 0.75

i' s
MASS PLOT CONTAINMENT LEAKAGE RATE At1ALYSIS

-

-------------------------------------------
-

C0t1TAIlli1ENT TOTAL MASS (DRY AIR)= 64444.90 POUNDS
_

LEAF RATE- 0.247 WT%/24 HRS
95': C0t1FIDEt1CE LE'/EL= +/- 0.014 WT%/24HR$

_ _ 'c?- -

.
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COOPER NU.' LEAP STATf0ti--REFERENCE VESSEL METHOD .

r1TEGRATEL FRI::A: Y C0tiTAXNMENT LEAKAGE RATE TEST-t10V.1976
_________________________________________________________

LATA SET NUttEE:: 44
11/ 7/ 76~ 0040 HOURS

LA5T INTEF. VAL. HOURS 0.33 HOURS FROM T=0 14.33
-

TEMPEFATUPE DEGREES F CHANGE DEG.F WT. FACTOR
_________ _________ ____________ _________

1 79.67 0.00 0.027
2 78.13 0.08 0.027
3 75.05 0.00 0.027
4 74.54 0.00 0.027
5 75.91 0.00 0.027-

6 74.20 0.00 0.027
7 74.54 0.00 0.027
8 75.48 0.09 0.075
9 74.71 0.00 0.075

10 77.87 0.08 0.030
11 74.02 0.00 O.030'

12 75.14 0.17 0.030-

13 78.81 0.00 0.025~

14 78.22 0.09 0.025
15 79.15 0.08 ' O.025
16 78.05 0.09 0.025-

..
'

17 72.48 0.00 0.118
18 72.13 0.00 - 0.118
19 72.31 0.00 0.118,

20 71.36 0.00 ". 0.118
! DEWPOIllT IN. WATER CHANGE INCH. WT. FACTOR

_________ _________ ____________ _________

k. 1 10.31 -0.18 0.150s

2 10.34 -0.19 0.150
3 10.25 -0.09 0.100
4 10.48 -0.01 0.150
5 10.41 0.62 0,225
6 9.21 0.05 0.225

REF. VESSEL DP= 0.2435 ( 0.0011) PSID
DRYWELL PRESSURE = 73.3800 < 0.0030) PSIA
AVG.DEWPOIt1T PRESS = 11.415 ( 0.0849) Ill H2O
AVG.C0t1T. TEMP = 74.238 ( 0.0230) DEG.F

INTERVAL 43 LEAK RATE = 0.409 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.263 UT%/24 HRS
POINT TO FOINT STATISTICAL ERROR = +/- 1.032 UT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.389 - 0.0036 X HRS
95% CONF. LIMIT FOR TREND EQ. SLOPE

-0.23 < SLOPE < 0.22

LEAK RATE TREtID sit 1CE T=0
LEAK RATE =. 0.234 + 0.0039 X HRS

95% C0t1F. LIMIT FOR TREND EO. SLOPE / LEAK RATE
-0.03 < SLOPE < 0.04
-0.17 < LEAK RATE < 0.75

l
-

-
fiASS PLOT C0t1 TAIT 4 met 1T LEAKAGE RATE AttALYSIS
___________________________________________

.,

- LONTAINMErli TOTAL MASS (DRY AIR)= 64441.20 POUT 1DS

LEAK RHTE: 0.249 WT%/24HR3
95'; CGNFII:EtiCE LEVEL = +/- 0.014 WT%/24HPS

,<c . _ _ _ _ _



C00FEF i:cCLEAF 5TATION--REFERENCE VESSEL.t1ETHOD
INTEGFAIED FFInARY CONTAINi1ENT LEAKAGE RATE TEST-t10Y.1976
___----_----_____--___--_____ ___-__----__-----_---______

DATA iET N> AMER 45
11 7 76 0100 HOURS

LAST IrlTERVAL, HOURS. 0.33 HOURS FR0rl T=0 14.67
v

TEMFE:iTf.PE DEGREES F CHAT 1GE DEC.F WT.FAC 0:
__-----__ ___-----_ __------_-__ ----.--_.

1 79.67 0.00 0.027
2 78.05 -0.0S 0.0?'
3 75.05 0.00 O.027'

4 74.45 -0.09 0.027
5 75.99 0.0? 0.027.

6 74.20 0.00 0.027
7 74.54 0.00 0.027
8 75.39 -0.09 0.075
9 74.71 0.00 0.075

10 77.87 0.00- 0.000
11 74.02 0.00 0.030*

j 12 75.05 -0.09 0.030-

13 78.98 0.17 0.025
14 78.30 0.08 0.025,

-
.

15 79.24 0.09 0.025
16 78.05 0.00 0.025

..

17 72.48 0.00 0.118'

18 72.13 0.00 . 0.118
19 72.31 0.00 0.118
20 71.36 0.00 '. 0.118

DEWPOINT IH. WATER CHANGE lt1CH. WT. FACTOR
_-______- ______-_. _-__________ --__--_-_

\ 1 10.37 0.06 0.150_ _ ,

2 10.71 0.37 0.150
3 10.37 0.12 0.100
4 10.47 -0.01 0.150
5 9.52 -0.89 0.225
6 9.44 0.23 0.225

REF. VESSEL DP= 0.2485 ( 0.0050) PSID
DRYUELL PRESSUPE= 73.3770 ( -0.0030) PSIA
AVG.DEUPOINT PRESS = 11.341 ( -0.0736) IN.H2O
AVG. CONT. TEMP = 74.234 ( -0.0040) DEG.F

It1TERVAL 44 LEAK RATE = 0.231 WT%/24HR$
TOTAL TIi1E LEAK RATE = 0.262 WT%/24HF.S
POINT TO FOINT STATISTICAL ERROR = +/. 1.020 WT%/24HR$
LEAK RATE TREtID FOR LAST 4 HOURS

LEAK RATE = 0.104 + 0.09S1 X HRS
95% CONF. LIi1IT.FOR TREND EO. SLOPE

-0.10 < SLOPE < 0.25

LEAK RATE TREND sit 1CE T=0
LEAK RATE =. 0.237 + 0.0033 X HR$

95% C011F. LIMIT FOR TREtID EO. SLOPE / LEAK RATE
-0.0? < SLOPE < 0.01
-0.17 < LEAK RATE < 0.74

-

. f1 ASS FLOT CONTAIHi1Et1T LEAKAGE RATE At1ALYSIS
_ -_-__-_-- _-__-___-_-__-_--_______-__-_-_-_

_

- C0hlA!tindhT TOTAL NASS(DRY AIR)= 64439.10 POUNLS
LEAL F. ATE = 0.251 WT%/24h?S
W. C 7 NFII E"c r LEVEL = +/- 0.013 UT':/2tH i

_

-
_ . __. _



i
C20PER Nf.'_iE ii ATION--di.ME . E 'vEiSEL 11ETHODI!i!EGPATED FEINAF
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _'IC G H i A I S i N .EAtRG PqTE TEST-NOV.1976

_________________ . __________________
LATA SET nU:1BEP 46

11' 7 .76 0120 10VR5
LAST INTEFVAL. HOUR 5 0.33 HOURS FP0t1 T=0 15.00 -

,

-- TEMPERATUPE DIC:;.EES F CHANGF DEG.F WT. FACTOR______-__ _________ _____..______
1 79.67 0.00 0.027

_________

2 78.15 0.08 0.0273 75.14 0.09 0.027-

4 74.54 0.09 0.0275 76.09 0.09 0.0276 74.28 0.08 0.027
-

-7 74.54 0.00 0.0278 75.48 0.09 0.0759' 74.71 0.00 0.0?510 77.87 0.00 0.03011 74.11 0.09 0.030-

12 75.05 0.00 0.03013 78.90 . -0.08 0.025
-

14 78.22 -0.08 0.02515 79.24 0.00 0.025
.

16 78.13 0.08 0.02517 72.48 0.00 0.118s
'

18 72.13 0.0019 72.31 0.00
. 0.118

0.11820 71.36 0.00 5 0.118DEWPOINT IH. WATER CHANGE litCH. WT. FACTOR
'

_________ _________ ____________
1 10.25 -0.12 0.150

_________

2 10.78 0.07 0.150''
3 10.16 -0.21 0.100.

4 4 10.48 0.01 0.1505 9.86 0.34 0.2256 9.18 -0.26 0.225
PEF. VESSEL DP= 0.2518 ( 0.0033) PSIDDRYWELL PRESSURE = 73.3670 ( -0.0100) PSIAAVG. DEWPOINT PRESS = 11.332 ( -0.0092) IN H2OAVG.C0t4T. TEMP = 74.253 ( 0.0190) DEG.F
INTERVAL 45 LEAK RATE = 0.291 WT%/24 HRSTOTAL TIME LEAK RATE = 0.263 WT%/24 HRS
POIllT TO POIllT STATISTICAL ERROR = +/- 1.009 WT%/24 HRS
LEAK RATE TPEt1D FOR LAST 4 HOURS

LEAK RATE = 0.321 + 0.0127 X HRS95% CONF, LIMIT FOR TREND E0. SLOPE
-

-0.17 < SLOPE < 0.19
.

LEAK RATE TREllD SItlCE T=0
LEAK RATE = 0.237 + 0.0034 X HRS #

95% C0t1F. LIf1IT FOR TREllD EQ. SLOPE / LEAK RATE
-0.03 < SLOPE < 0.03
-0.15 < LEAK RATE < 0.73

#

f1 ASS PLOT CONTAltif1ENT LEAKAGE RATE ANALYSIS
-

___________________________________________
~

C0ttTAlt1 MENT TOTAL (1 ASS /. DRY AIR)= 64436.50 POUT 1DS
.
~

LEAK RATE = 0.253 WT%/24 HRS
_

95% CONFIDENCE LEt'EL= +/- 0.013 WT%/24 HRS
_ v 6_

=-- - .
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COOPER liUILFF.F STATIGH--REFERENCE VESSEL METHOD
INTEGRATED F:.1 iARY C0r1TAIHMENT LEAi'. AGE RATE TEST-HOV.1976-

______--__--__________--__________-______-__--_-______-__
DATA SET NUr1EE~ 4 ''

11/ 7' 76 . 0140 HOURS
LAST INTERVAL HOUFS 0.33 HOURS FROM T=0 15.33

> ~s .

TEMPEPATV3E DEGREES F CHANGE DEG.F HT. FACTOR-_-_-_--- _____-___ -_-- -______ ..___-___

1 79.67 0.00 0.027
2 78.22 0.09 0.027
3 75.05 -0.09 O.027

'

4 74.62 0.08 0.027
5 75.99 -0.09 0.027
6

'

74.28 0.00 0.027
7 74.54 0.00 0.027
8 75.48 0.00 0.075
9 74.79 0.08 0.075

10 77.79 -0.08 0.030
11 74.02 -0.~09 0.030-

12 75.05 0.00 0.030"
13 78.90 0.00 0.025-

14 78.13 -0.09 0.025- -
.

15 79.07 -0.17 0.025
16 78.05 -0.08 0.025

.

17 72.48 0.00 0.118
'

-

18 72.13 0.00 0.118.

19 72.31 0.00 0.118
20 71.36 0.00 N 0.118

DEWPOINT IH. WATER CHANGE 1HCH. WT. FACTOR
,

_________ _________ ____________ ________-

1 10.29 0.04 0.150.' " 2 10.59 -0.19 0.150
3 10.17 0.01 0.100
4 10.47 -0.01 0.150
5 9.68 -0.18 0.225
6 9.40 0.22 0.225

REF. VESSEL DP= 0.2559 ( 0.0041) PSID
DRYMELL PRESSURE = 73.3640 ( -0.0030) PSIA
AVG.DEUPOINT PRESS = 11.318 ( -0.0141) IN H2O
AVG. CONT. TEMP = 74.245 ( -0.0080) DEG.F

INTERVAL 46 LEAK RATE = 0.355 HT%/24 HRS
TOTAL TIME LERK RATE = 0.265 WT%/24 HRS
POI.HT TO POINT STATISTICAL ERROR = +/- 0.998 HT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.357 + 0.0006 X HRS
: 95% CONF. LIMIT FOR TREND EQ. SLOPE

-0.18 < SLOPE < 0.18

LEAK RATE TREND SINCE T=0
LEAK RATE = 0.234 + 0.0039 X HRS

-

95% CONF. LIMIT FOR TREND EO. SLOPE / LEAK RATE
-0.02 < SLOPE < 0.03.

-0.14 < LEAK RATE < 0.73

'

MASS PLOT CONTRIllMENT LEAKAGE RATE RHALYSIS
_______--__________________________-_______

.
-

CONTAINMENT TOTAL MASS (DRY AIR)= 64433.30 POUNDS
-

LEAK RATE- 0.254 HT%/24 HRS
95>. CONFIDENCE LEVEL = +/- 0.012 HT%/24 HRS

.u- . ., .. -.
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COOCER HUCLEAr STATIGH--PECE:ENCE VESSEL f1ETHOD !

IrJEGRATED ?F .i:ARY C0HTAIhMEhr LEAKAGE RATE TEST-HOV.1976 |

|, ---__--_--_-_-_-__----______----____--_____----_---_--__-
'

DATA EET NUMEE: 48 |

11/ T/ 76 0200 HOURS I

LAST INTEFVAL.HOUP5 0.33 HOURS FP0f1 T=0 15.67
--

TEMPEFATUPE DEGREES F CHANGE DEG.F HT.FACTOP
_-------- --------- ------------ --_------

1 79.75 0.08 0.027
2 78.22 0.00 0.027.

3 75.05 0.00 0.027-

.

4 74.54 -0.08 0.027
5 76.0i- 0.09 0.027,

6 74.23 0.00 0.027
7 74.62 0.08 0.027
8 75.48 0.00 0.075
9 74.79 0.00 0.075

10 77.87 0.08 0.030
11 74.11 0.09 0.030-

12 75.14 0.09 0.030,

13 78.81 -0.09 0.025-

14 78.13 0.00 0.025-

15
'

79.15 0.08 0.025,

16 78.05 0.00 0.025
"'

17 72.48 0.00 0.118-

18 72.13 0.00 0.118
19 72.31 0.00 0.118
20 71.45 0.09 ' O.118

'

DEWPOINT IH. WATER CHANGE INCH. WT. FACTOR
--------- --------- ------------ ---------

[ 1 10.35 0.06 0.150
2 10.69 0.10 0.150''

3 10.44 0.27 0.100
4 10.55 0.08 0.150
5 10.02 0.34 0. 2 2 5
6 9.33 -0.07 0.225

~

REF. VESSEL DP= 0.2575 ( 0.0016) PSID
DRYWELL PRESSURE = 73.3660 ( 0.0020) PSIA
AVG. DEWPOINT PRESS = 11.441 ( 0.1238) IN H2O
AVG. CONT. TEMP = 74.268 ( 0.0230) DEG.F

,

INTERVAL 47 LEAK RATE = 0.597 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.272 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 0.992 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.394 - 0.0013 X HRS
95% CONF. LIMIT FOR TREND EQ. SLOPE

-0.18 < SLOPE < 0.18

LEAK RATE TREND SINCE T=0
LEAK RATE = 0.221 + 0.0063 X HRS

95% CONF. LIMIT FOR TREND EO. SLOPE / LEAK RATE
-0.02 < SLOPE < 0.03
-0.10 < LEAK RATE < 0.74

( -

s
(1 ASS PLOT CONTAIHMENT LEAKAGE RATE ANALYSIS-

- --------_----------------------------------
''-

COHTAIHMENT TOTAL MASS (DRY RIR)= 64427.90 POUNDS
~

LEAK EATE: 0.257 WT%/24HR9
95% CONFIDEHCE LEVEL = +/- 0.012 WT%/24 HRS

-169- _ _ _ _ _



..

COOPER HUCLEAF STATI0ft--REFEREffCE. VESSEL METHOD
INTEGRATED FRIMARY CONTAIHMENT LEAKAGE RATE TEST-HOV.1976
_________________________________________________________

DATA SET HUMEER 49
11/ 7/ 76 0220 HOURS

LAST INTER'!AL. HOURS 0.33 HOURS FROM T=0 16.00
s

TEMPERATUR ' DEGREES F CHANGE DEG.F UT. FACTOR
_________ _________ ____________ _________

1 79.75 0.00 0.027
2 78.22 0.00 0.027
3 75.14 0.09 0.027.

4 74.71 0.17 .0.027
5 76.08 0.00 0.027
6

' 74.28 0.00 0.027
7 74.71 0.09 0.02?
8 75.48 0.00 0.075
9 74.79 0.00 0.075

10 77.96 H0.09 0.030
11 74.11 0.00 0.030.

12 75.14 0.00 0.030
13 78.81 0.00 0.025'

14 78.22 0.09 0.025
15 79.15 0.00 0.025
16 78.05 0.00 0.025
17 . 72.48 0.00 0.118
18 72.13 0.00 0.11S-

19 72.31 0.00
' O.118

20 71.36 -0.09 s 0.118
NT. FACTORDEWPOINT IH. WATER CHANGE INCH. *

_________ _________ ____________ _________

1 10.35 0.00 0.150'

.

2 10.70 0.01 0.150"

3 10.55 0.11 0.10.0
4 10.48 -0.07 0.150
5 9.74 -0.28 0.225
6 9.13 -0.20 0.225

REF. VESSEL DP= 0.2576 ( 0.0001) PSID
DRYMELL PRESSURE = 73.3720 ( 0.0060) PSIA
AVG. DEWPOINT PRESS = 11.336 ( -0.1059) IN H2O
AVG. CONT. TEMP = 74.272 ( 0.0040) DEG.F

INTERVAL 48 LEAK RATE = -0.368 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.258 WT%/24 HRS
POIhT TO POINT STATISTICAL ERROR = +/- 0.998 WT%/24 HRS
LERK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.375 - 0.0299 X HRS
95% CONF. LIMIT FOR TREHD EQ. SLOPE -

-0.22 .< SLOPE < 0.16

LEAK RATE TREND SINCE T=0
LEAK RATE = 0.250 + 0.0010 X HRS

95% CONF. LIMIT FOR TREND EO. SLOPE / LEAK RATE
-0.03 < SLOPE < 0.03
-0.16 < LEAK RATE < 0.69

( f.
MASS PLOT C0t1TAIHMENT LEAKAGE RATE ANALYSIS

_ ___________________________________________
~-

CONTAIHMENT TOTAL MASS (DRY AIR)= 64431.10 POUNDS.-

-

LEAK RATE = 0.257 WT%/24 HRS
95% CONFIDEHCE LEVEL = +/- 0.012 WT%/24HR$

u. o -



C00FFF NUCLE;F 5TATION--REFEPENCE ' E5SEL METHOD .

INTEC.ATED P: DARY CONTAINMENT LEAKAGE RATE TEST-NOV.1976
---------------------------------------------------------

DATA iET NUMEE: 50
11/ 7e 76 0240 HOURS

LAIT INTERYAL HOURS 0.33 HOURS FPOM T=0 16.33,
a

TEMPERATUPE DEGREES F CHANGE DEG.F WT. FACTOR
--------- __------_ _-_----_-_ - ___-_----

1 79.75 0.00 0.027
2 78.22 0.00 0.027
3 75.14 - 0.00 0.027--

4 74.62 -0.09 0.027
5 76.03 0.00 0.027
6 74.20 -0.08 6.027
7 74.62 -0.09 0.027
8 75.48 0.00 0.075
9 74.79 '0.00 0.075

10 77.87 -0.09 0.030
11 74.11 0.00 0.030-

12 75.14 0.00 0.030
13 78.98 0.17 0.025
14 78.30 0.08 0.025
15 79.33 0.18 0.025
16 78.22 0.17 0.025
17 72.48 0.00 0.118'

-
,

18 72.13 0.00 0.118
19 72.31 0.00 0.118
20 71.36 0.00 s 0.118

DEWPOINT IN. WATER CHANGE 1NCH. WT. FACTOR
'

--------- --------- ------------ ---------
,

1 10.55 0.20 0.150x ''
2 10.69 -0.01 0.150
3 10.48 -0.07 0.100
4 10.49 0.01 0.150
5 9.70 -0.04 0.225
6 9.32 0.19 0'.225

REF. VESSEL DP= 0.2611 ( 0.0035) PSID
DRYWELL PRESSURE = 73.3660 ( -0.0060) PSIA
AVG. DEWPOINT PRESS = 11.392 ( 0.0567) IN H2O
AVG. CONT. TEMP = 74.277' ( 0.0050) DEG.F

INTER'/ AL 49 LEAK RATE = 0.547 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.264 RT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 0.991 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.326 - 0.0017 X HRS
95% CONF. LIMIT FOR TREND EO. SLOPE -

-0.19 < SLOPE < 0.19

LEAK RATE TREND SINCE T=0
LEAK RATE = 0.239 + 0.0031 X HR$

95% CONF. LIMIT FOR TREND EQ. SLOPE / LEAK RATE
-0.02 < SLOPE < 0.03
-0.13 < LEAK RATE < 0.70

,(
,

MASS PLOT CONTAINMENT LEAKAGE RATE ANALYSIS |

. -------------------------------------------

|
-

CONTAINMENT TOTAL MASS (DRY AIR)= 64426.20 POUNDS
~

LEAN RATE: 0.259 WT%/24 HRS
95% CONFIDENCE LEVEL = +/- 0.011 WT%/24 HRS

[ -170-
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COOPER tiU' LEAR STATICti--REFERENCE VE?SEL METHCD
INTEGRATED FOIi!ARY CONTAIriMENT LEAKAGE PATE TEST-NOV.1976
______________________________________________-__________

DATA SET NUMEER 51
11/ 7' 76 0300 HOURS

LAST IHIEPVAL, HOURS 0.33 HOURS FR0f1 T=0 16.67
s

TEf1PERATUPE DEGREES F CHANGE DEG.F WT. FACTO:
_________ _________ ____________ _________

1 79.84 0.09 0.027
2 78.22 0.00 0.027
3 '75.14 0.00 0.027
4 74.62 0.00 0.027
5 76.17 0.09 0.027
6' '

T 4 .' 3 7 - 'O.17 0.027
7 74'.62 0.00 0.027
8 75i48 0.00 0.075
9 74.79 0.00 0.075

10 77.96 0.09 0.030
11 74.11 0.00 0.030-

.

12 75.22 0.08 0.030
'

13 78.98 0.00 0.025
14 78.30 0.00 0.025
15 79.24 -0.09 0.025
16 78.22 0.00 0.025
17 72.48 0.00 0.118'

-

18 72.13 0.00 0.113
19 72.31 0.00 0.119
20 71.36 0.00 s 0.118

DEWPOINT IN. WATER CHANGE INCH. WT. FACTOR
*

_________ _________ ____________ _________

. 1 10.37 -0.18 0.150
-' 2 10.62 -0.07 0.150

3 10.29 -0.19 0.100
4 10.47 -0.02 0.150
5 9.45 -0.25 0.225
6 9.33 0.01 0.225

REF. VESSEL DP= 0.2641 ( 0.0030) PSID
DRYWELL PRESSURE = 73.3660 ( 0.0000) PSIA
AVG. DEWPOINT PRESS = 11.279 ( -0.1135) IN H2O
AVG. CONT. TEMP- 74.290 ( 0.0130) DEG.F

INTERVAL 50 LEAK RATE = -0.110 WT%/24 HRS
TOTAL TINE LEAK RATE = 0.257 WT%/24 HRS
POIt1T TO POINT STATISTICAL ERROR = +/- 0.987 WT%/24 HRS
LEAK RATE TREtID FOR LAST 4 HOURS

LEAK RATE = 0.144 + 0.0412 X HRS
95% C0tlF. LIMIT FOR TREND EQ. SLOPE

-0.13 < SLOPE < 0.21

LEAK RATE TREND SINCE T=0
LEAK RATE = 0.255 + 0.0003 X HRS

95% C0t4F. LIMIT FOR TREllD EQ. SLOPE / LEAK RATE
-0.02 < SLOPE < 0.02
-0.15 < LEAK RATE < 0.67

/

MASS PLOT C0t1TAIHMEt1T LEAKAGE RATE ANALYSIS
. ___________________________________________

-

C0tlTAItir1EttT TOTAL MASS (DRY AIR)= 6d427.10 POUT 1DS
-

~

LEAK RATE- 0.259 WT%/24HPS ,

95% C0tlFIDENCE LEVEL = +/- 0.011 WT%/24HPS |
_!71-



C00FEF r.':CLEA~ STATION--REFEPENCE VESSEL METHOD 1

IilTEGP M ED F F iMARY CONTAINf1ENT LEAKAGE RATE TEST-NOV.1976 |
----------------- --------------- -----------------------

D A T A S E T N'.'f:E'ER 52
11- 7 76 0320 HOURS

'

LAST INTEFVAL. HOURS 0.33 HOURS FROM T=0 17.00
s

TEf1FERATURE DEGREES F CHANGE DEG.F UT. FACTOR
_-------- --_-----_ ___-------_. ---__---_

1 79.84 ' O.00 0.027
2 78.30 0.08 0.027
S- 75.14 0.00 O.027'

4 74.71 0.09 0.027
5 - 76.17 0.00 0.027

0.0276 74.45 0.08 :
'

7 74.62 0.00 O.027
8 75.57 0.09' O.075
9 74.79 0.00 0.075

10 78.05 0.09 0.030'
11 74.20 0.09 0.030*

12 75.22 0.00 0.030-

13 78.98 0.00 i 0.025*

14 78.30 0.00 0.025
15 79.33 0.09 0.025.

16 78.22 0.00 0.025
.,

17 72.48 0.00 0.118-'

18 72.13 0.00 - 0.118
19 72.31 0.00 0.118
20 71.36 0.00 '. 0.118

DEWPOINT IH. WATER CHANGE 1NCH. WT. FACTOR
, --------- --------- ------------ ---------

- 1 10.48 0.11 0.150
2 10.53 -0.09 0.150
3 10.35 0.06 0.100
4 10.37 -0.10 0.150
5 9.09 -0.36 0.225
6 9.21 -0.12 0.225

REF. VESSEL DP= 0.2627 ( -0.0014) PSID
DRYHELL PRESSURE = 73.3710 ( 0.0050) PSIA
AVG. DEWPOINT PRESS = 11.165 ( -0.1139) IN H2O
AVG. CONT. TEMP = 74.311 < 0.0210) DEG.F

INTERVAL 51 LEAK RATE = -0.547 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.241 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 1.003 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.563 - 0.1399 X HRS
95% CONF. LIMIT FOR TREND E0. SLOPE

-0.27 < SLOPE < -0.01

LEAK RATE TREND SINCE T=0
LEAK RATE = 0.286 - 0.0052 M HRS

95% CONF. LIMIT FOR TREND EG. SLOPE / LEAK RATE
-0.03 < SLOPE < 0.02
-0.21 < LEAK RATE < 0.61

( ;,

-
MASS FLOT CONTAINMENT LEAKAGE RATE ANALYSIS
-------------------------------------------

. . _
- CONTAINMENT TOTAL MASS (DRY AIR)= 64431.90 POUNDS

l EE' RATE = 0.257 WT%/24HPS |
% *. CO N : EENCE LEML= -172- +/- 0.010 UT%/24 HRS |

1
- ~ - +



COOPER HUCLEAF STATION--REFEPEHCE VESSEL METHOD
It1TEGRATED PF IMARY C0t1T AltiMENT LEAKAGE PATE TES T-tiOV.1976
----------------------------------------- ---------------

DATA SET t1U"5EP 53
11/ 7 76 0340 HOURS .

LAST INTERVAL 3 HOURS 0.33 HOURS FROM T=0 17.39
.

-

TEMPERATURE DEGREES F CHAT 1GE DEC.F WT . F AC T 0;.
--- -------- ------ ---------------- ---

' 0.03 0.0271 79.81 -

2 78.20 . -0.10 0.017
3 75.20 0.06 0.027
4 74.69 -0.~02 0.027
5 . 76.14 -0.03 0.027
6 74.43 -0.02 0.027
7 74.69 0.07 0.027
8 75.54 -0.03' O.075
9 74.77 -0.02 0.075

10 77.94 -0.11 0.030
0.03011 74.17 -0.03 -

12 75.12 -0.10 0.030
.

13 79.05
- 0.0? 0.025

14 78.45- 0.15 0.025
15 79.47 0.14 0.025
16 78.20 -0.02 0.025-
17 72.46 -0.02 0.118''

18 72.11 -0.02 0.118
19 72.28 -0.03 0.118.

' O.11820 71.34 -0.02 '

DEWPOINT IN. WATER CHANGE litCH. HT. FACTOR
_-_-____. _-_____-- _____-_--_-- _-__--_-_

,

(
'

1 10.27 -0.21 0.150
2 10.52 -0.01 0.150^'

3 10.19 -0.16 0.100
.4 10.41 0.04 0'.150
5 9.32 0.23 0.225
6 9.21 0.00 0.225

REF. VESSEL DP= 0.2700 ( 0.0073) PSID
DRYWELL PRESSURE = 73.3630 ( -0.0080) PSIA
AVG. DEWPOINT PRESS = 11.173 ( 0.0085) It1 H2O
AVG. CONT. TEMP = 74.296 ( -0.0150) DEG.F

_

INTERVAL 52 LEAK RATE = 0.753 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.251 WT%/24 HRS
POIt1T TO POINT STATISTICAL ERROR = +/- 1.003 HT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.626 - 0.1388 X HRS

95% C0t1F. LIMIT FOR TREND EQ. SLOPE
-0.27 < SLOPE < -0.00

LEAK RATE TFEtID SIHCE T=0
LEAK RATE = 0.265 - 0.0016 X HRS

95% C0t1F. LIMIT FOR TREt1D EQ. SLOPE / LEAK RATE
-0.02 < SLOPE < 0.02-

-0.17 < LEAK RATE < 0 64

,i -

MASS PLOT CONTAINMENT LEAKAGE RATE ANALYSIS!
-

--------- ---------------_ ---------_------

CONTAIHMEt|T TOTAL MASSCDRY AIR)= 64425.10 POUNDS
LEAK RATE- 0.257 UT%/24HR5

f 95% CONFIDEt:CE LEVEL = +/- 0.010 WT%/24HFS
,

L - 1 p-



COOPEP t' 'LE P STATION--REFEREilCE VESOEL METHOD
IllTEGFAT_D ?;: NARY C0tiTAltiMErlT LEAKAGE RATE TEST-tiOV.1976
_________________________________________________________

DATA SET . .U:G E P 54
11, 7 76 0400 HOURS

LAST It;TE4'AL. HOURS 0.23 HOURS FROM T=0 17.66
~<

TEMFERAT 'RE DEGREES F CHANGE DEG.F WT.FACTOP
____________ ____________________ _________

1 79.90 0.09 0.027
2 78.28 0.08 0.027

0.0273 75.20 0.00 -

4 74.69 0.00 '0.027
5 . 76.23 0.09 0.027
6 74.34 -0.09 0.027
7 74.69 0.00 0.027
8 75.54 0.00 0.075
9 74.86 0.09 0.075

10 77.94 0.00 0.030
0.03011 74.17 0.00 -

12 75.20 0.08 0.030
,

13 79.13 0.08 0.025
14 78.37 -0.08 0.025
15 79.30 -0.17 - 0.025
16 78.20 0.00 0.025
17 72.46 0.00 0.118'

'

0.11818 72.11 0.00 .

0.11819 72.28 0.00
20 71.34 0.00 ' O.118

'

DEWPOItiT IN. WATER CHANGE 1NCH. WT. FACTOR
___________ _________ ____________ _________

1 10.44 0.17 0.150
''

2 10.80 0.28 0.150
3 10.27 0.08 0.100
4 10.48 0.07 0.150
5 9.48 0.16 0.225
6 9.12 -0.09 0.'225

REF. VESSEL DP= 0.2720 ( 0.0020) PSID
DRYWELL PRESSURE = 73.3630 ( 0.0000) PSIA
AVG.DEWPOItiT PRESS = 11.275 ( 0.1018) Iti H2O
AVG. CONT. TEMP = 74.305 ( 0.0090) DEG.F

INTERVAL 53 LEAK RATE = 0.559 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.257 WT%/24 HRS
COINT TO POItiT STATISTICAL ERROR = +/- 0.997 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.421 - 0.0573 X HRS
95% CONF. LIMIT FOR TREND EG. SLOPE -

-0.19 < SLOPE < 0.08

LEAK RATE TREtiD SItlCE T=0
LEAK RATE = 0.253 + 0.0005 X HRS

95% CONF. LIMIT FOR TREt1D EQ. SLOPE / LEAK RATE
l

-0.02 < SLOPE < 0.02
-0.14 < LEAK RATE < 0.66

t

l' --
,

MASS PLOT C0iiTAIHMENT LEAKAGE PATE At4ALYSIS:

| _
___________________________________________

-

|
~

C0liTAI!iME;T TOTAL MASS (DRV AIR)= 64420.00 POUT 1DS

!

.

0.257 WT%/24HR$LEAK EATE
'

l 95*: CONFIDENCE LEVEL = +/- 0.010 WT%/24 HRS
!

_ _ -174_



______ ___________________

C .'OPEF 'W . EM STATI0ti--PEFERE!1CE VE3fEL f1ETHOD
D;TEGFiTD 'RIMARY CONTAlic1ENT LEA! AG C ATE TEST-HOV.1976

| _ _________-___________________________-_________________

IATn : . i v. . ~ 5 :: P 55
11/ 76 0420 HOUPS'

LAST INTEP'ML WOUPS 0,33 HOURS FPOM T=0 18.00,

TEMPERATURE DEGREES F CHANGE DEG.F UT.FACTOF
___________ _________ ____________ _________

1 79.90 0,00 0.027
2 78.25 0.00 0.0?7
3 75.29 0.09 0.027
4 74.69 0.00 0.027
5 76.23 0.00 0.027
6 74.43 0.09 0.027
7- 74.77 0.0.8 0.027
8 75.63 0.09 0.075
9 74.86 0.00 0.075

10 78.11 0.17 0.030 ,

11 74.26 0.09 O.030 {
'

12 75.29 0.09 0.030 '-

13 79.13 0.00 0.025
14 78.45 0.08 0.025
15 79.30 0.00 0.'025
16
17

'
78.20 0.00 0.025
72.46 0.00 0.118

18 72.11 0.00 0.118
19 72.28 0.00 0.118
20 71.34 0.00 0.118.

DEWPOIt1T IH. WATER CHRNGE INCH. HT. FACTOR
___________ _________ ____________ _________

1 10.55 0.11 0.150_-

2 10.53 -0.27 0.150
3 10.34 0.07 0.100
4 10.57 0.09 0.150
5 9.83 0.35 0.225
6 9.28 0.16 0.225

REF. VESSEL DP= 0.2702 < -0.0018) PSID
DRYWELL PEESSURE= 73.3680 < 0.0050) PSIA
AVG. DEWPOINT PRESS = 11.386 ( 0.1113) IN H2O
AVG. CONT. TEMP = 74.332 ( 0.0270) DEG.F

INTERVAL 54 LEAK RATE = 0.216 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.256 WT%/2<'.dRS
POIlli TO POINT STATISTICAL ERROR = +/- 0.987 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.426 - 0.0626 X HRS
950 CONF. LIMIT.FOR TREND EO. SLOPE

-0.20 < SLOPE < 0.07

LEAK RATE TREND SINCE T=0
LEAK RATE = 0. 2S 1 + 0.0002 X HRS

95% CONF. LIMIT FOP TREND'EQ. SLOPE / LEAK RATE
-0.02 < SLOPE < 0.02'

-0.13 < LEAK RATE < 0.65
''

-

. NASS PLOT ':0HTAINMENT LEAKAGE RATE At1ALYSIS
. ___________________________________________

CONTAINNErT TOTAL MASS (DRY AI'R)= 64418.00 POUNDS
LEAK' RATE = 0.258 WT%/24HR$
?5. CON: : E N.: E L E'.,'E L = + . . - 0.009 UT%/24 HRS

- mu



.:00FER |10 CLEAR STRT10ti--REFERENCE VES?EL !!ETHOD
*tiTEGRATED F:IMARY C0t1TAlHr1Et1T LEAKAGE RATE TEST-110V.1976
---__-_-_----_--_--_--__----_---_-_----_------.--___--__-

SATA SET NUMEEE 56
11/ 7, 76 0440 HOURS

, LAST IllTERVAL.HOUPS 0.33 HOURS FR0t1 T=0 18.33

TEMPERATURE DEGREES F CHAT 4GE DEG.F WT. FACTOR
-__-_-_---- ___-_-_-_ -____-______ __-___-__

1 79.99 0.09 0.027
2 78.37 0.09 0.027

''

3 75.37 0.08 O.027
4 74.86 0.17 0.027
5 - 76.40 0.17 0.027
6 74.52- a.09 0.027
7 74.86 0.09 0.027
8 75.72 0.09 0.075
9 74.95 0.09 0.075

10 78.28 0.17- 0.030
11 74.34 0.08 O.030'

75.46 0.17 0.03012 -

13 79.22 0.09 0.025
14 78.54- 0.09 0.025*

15 79.56 0.26 0.025
16

'
78.37 0.17 0.025~

17 72.46 0.00 0.118,
18 72.11 0.00 0.118
19 72.28 0.00 0.118

s

20 71.34 0.00 0.118.

DEWPOIt1T IN. WATER . CHAT 4GE 1HCH. WT. FACTOR
_____--____ _________ ___ -_---___ -_-______

\ 1 10.47 -0.08 0.150
I

s-
2 10.41 -0.12

~ 0.100
0. 50

3 10.41 0.07
4' 10.53 -0.04 0.150
5 9.53 -0.30 0.225
6 9.02 -0.26 0.225

REF. VESSEL DP= 0.2712 ( 0.0010) PSID
DRYWELL PRESSURE = 73.3760 < 0.0080) PSIA
AVG.DEWPOIt1T PRESS = 11.232 ( -0.1548) Ill H2O
AVG. CONT. TEMP = 74.394 ( 0.0620) DEG.F

INTERVAL 55 LEAK RATE = -0.461 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.243 WT%/24 HRS
POIt1T TO POIt1T STATISTICAL ERROR = +/- 0.997 WT%/24 HRS
LEAK RATE TREt1D FOR LAST 4 HOURS

LEAK RATE = 0.416 - 0.'0937 X HRS
95% C0t1F. LIMIT FOR TREND EQ. SLOPE

-0.24 < SLOPE < 0.05

LEAK RATE TREt1D sit 1CE T=0
LEAK RATE = 0.280 - 0.0040 ); HRS

95% CONF. LIMIT FOR TREt1D E0. SLCPE/ LEAK RATE
| -0.03 < SLOPE < 0.02
! -0.18 < LEAK RATE < 0.~ 60
|1
.

1
. MASS PLOT C0t1 TAIT 1 met 1T LEAKAGE RATE ANALYSIS

\ .. -_----__-__------_-_-_--__----_____________

- CONTAlt1 met 1T TOTAL MASS (DRV AIR)= 64422.10 POUT 1DS

, LEAK RATE = 0.257 WT%/24 HRS i

95% C0t1FIDEt1CE LE'/EL= +/- 0.009 WT%/24HPS |
!

. c .c _ _

4



-.

CC0 FIR t10 CLEAR STATI0H--REFEREt1CE VESSEL METHOD |

ZhTEGRATED FRIMARY CONTAINMEtlT LEAKAGE RATE TEST-t10Vo1976
_-------_--___-----_-----_--___-_---_-----_-__--_----_-__

DATA SET NUMBEF 57
11/ 7, 76 0500 HOURS

LAST IllTEFVAL, HOURS 0.33 HOURS FROM T=0 18.66
-

TEMPERATU$E DEGREES F CHANGE DEG.F WT.FACTOP
_-____--___ _-_____-- ------_-___- ---_----_

,

1 79.99 0.00 0.027
2 73.45 0.08 0.027
3 75.29 -0.08 O.027'

4 74.77 -0.09 0.027
5 . 76.40 0.00 0.027
6 74.43 -0.09 0.027

'

7 74.77 -0.09 0.027
8 75.72 0.00 0.075
9 75.03 0.08 0.075

10 78.02 -0.26 0.030
11 74.34 0.00 O.030'

12 75.29 -0.17 - 0.030.

13 79.22 0.00 0.025
0.0250.0814 78.62 - -

15 79.56 0.00 0.025
16 78.28 -0.09 0.025. , .

17 r2.46 0.00 0.118
18 72.11 0.00 - 0.118
19 72.28 0.00 0.118
20 71.34 0.00 ', 0.118

DEWPOIllT IN. WATER CHANGE 1HCH. WT. FACTOR
-_--_-_---- -_-_--_-- --_--__--___ _-_----__

1 10.34 -0.13 0.150
,,

2 10.66 0.25 0.150
3 10.33 -0.08 O.100'

4 10.51 -0.02 0.150
5 10.19.. 0.66 0.225
6 9.27 0.25 0.225

REF. VESSEL DP=
~ 0.2765 ( 0.0053) PSID

DRYWELL PRESSURE = 73.3600 ( -0.0160) PSIA
AVG.DEWPOIt1T PRESS = 11.443 ( 0.2114) Ill H2O
AVG. CONT. TEMP = 74.380 ( -0.0140) DEG.F

INTERVAL 56 LEAK RATE = 1.279 WT%/24 HRS
TOTAL TIME LERK RATE = 0.261 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 1.026 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.210 + 0.0266 X HRS
95% C0t1F. LIMIT FOR TREllD EQ. SLOPE

-0.16 < SLOPE < 0.21

LEAK RATE TREt1D SIllCE T=0
LEAK RATE = 0.242 + 0.0020 X HRS

95% CONF. LIMIT FOR TREND EQ. SLOPE / LEAK RATE
-0.02 < SLOPE < 0.02
-0.12 < LEAK RATE < 0.68

<

d

-
MASS PLOT C0t1 TRIT 1 met 1T LEAKAGE RATE AtlALYSIS
-----__--_-------_--_-_-----____-----------

C0t1TAINMEtli TOTAL MASS (DRY AIR)= 64410.60 POUNDS '

0.258 UT%/24 HRSLEAK RATE =
'+/- 0.009 WT%'24HRi

,

95% CONFID:HCE LEVEL = |

_.-- ;



,

COOPER HUCLEAR STATI0H--REFERENCE VESSEL HETHOD
INTEGRATED PRIMARY CONTAIHMENT LEAKAGE PATE TEST-HOV.1976 ;

____________________________________________________ ____

DATA SET HUNSEP 58
11/ 7/ 76 0520 HOURS

LAST INTERVAL, HOURS 0.33 HOURS FROH T=0 19.00
/

TEMPERATURE DEGREES F CHANGE DEG.F HT. FACTOR
___________ _________ ____________ _________

1 79.99 0.00 0.027
2 78.45 0.00 0.027

0.0273 75.29 0.00 -

4 74.77 0.00 0.027
5 76.23. -0.17 0.027
6 74.52 0.09 0.027
7 74.86 0.09 0.027.

8 75.72 0.00 0.075
9 74.95 -0.08 0.075

10 78.11' O.09 0.030>-

0.03011 74.34 0.00 -

12 75.29 0.00 0.030
,

13 79.13 -0.09 0.025
14 78.45 -0.17 0.025. -

15 79.39 -0.17 0.025
16 78.28 0.00 0.025

* 72.46 0.00 0.118'
17 -

18 72.11 0.00 0.118
19 72.28 0.00 0.118
20 71.34 0.00 ' O.118

'

DEWPOINT IH. WATER CHANGE INCH. WT. FACTOR
___________ _________ ____________ _________

1 10.49 0.15 0.150_,
2 10.59 -0.07 0.150
3 10.37 0.04 0.100
4 10.59 0.00 0.150
S 9.86 -0.33 0.225

.

6 9.25 -0.02 0.225

REF. VESSEL DP= 0.2789 ( 0.0024) PSID
DRYWELL PRESSURE = 73.3610 ( 0.0010) PSIA
AV.G. DEWPOINT PRESS = 11.392 ( -0.0507) IN H2O
AVG. CONT. TEMP = 74.366 ( -0.0140) DEG.F

INTERVAL 57 LEAK RATE = 0.058 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.258 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 1.018 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.194 + 0.0225 X HRS
95% CONF. LIMIT FOR TREND EQ. SLOPE

-0.16 < SLOPE < 0.21

LEAK RATE TREND SINCE T=0
'

LEAK RATE = 0.250 + 0.0008 X HRS
95% CONF. LIMIT FOR TREND EG SLOPE / LEAK RATE

-0.02 < SLOPE < 0.02
'

| -0.13 < LEAK RATE < 0.66
i

/

| MASS PLOT CONTAIHMENT LEAKAGE RATE ANALYSIS
,

___________________________________________

| '. CONTAIHMENT TOTAL MASS (DRY AIR)= 64410.00 POUNDS
'

LEAK RATE = 0.258 WT%/24 HRS
95% CONFIDENCE LEVEL = +/- 0'.008 WT%/24 HRS

-178-
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COOPER NUCLEAR STATf0H--REFEREHCE VESSEL METHOD
INTEGRATED FRZMARY CONTAltinEtiT LEAKAGE RATE TEST-NOVc 1976
_________________________________________________________

DATA SET tiUMEER 59-.

11/ 7/ 76 0540 HOURS
LAST INTERVAL, HOURS 0.33 HOURS FROM T=0 19.33,j

TEMPERATURE DEGREES F CHAtlGE DEG.F WT. FACTOR-
___________ _________ ____________ _________

1 80.07 0.08 0.027
2 78.45 0.00 0.027
3 75.46 0.17 0.027
4 74.95 0.18 0.027'

5 76.40 0.17 0.027|

| -6 74.60, 0.08; 0.027
7 74.95 0.09 0.027
8 75.72 0.00 0.075

| 9 75.03 0.08 0.075
| 10 78.28 0.17 0.030

11 74.43 0.09 O.030
'

12 75.46 0.17 0.030-

13 79.22 0.09 0.025
14 78.62 0.17 0.025

,

15 79.56 0.17 0.025
16 78.28 0.00 0.025..

'

17 72.46 0.00 0.118
18 72.11 0.00 0.118
19 72.28 0.00 . 0.118s
20 71.42 0.08 0.118.

DEWPOINT IH. WATER CHANGE 1HCH. WT. FACTOR
___________ ________. ____________ _________

a/ 1 10.55 0.06 0.150 |

2 10.48 -0.11 0.150 |

3 10.30 -0.07 0.100
4 10.63 - 0.04 0.150
5 9.73 -0.13 0.225 -

6 9.48 0.23 0.225

REF. VESSEL DP= 0.2810 ( 0.0021) PSID..

DRYWELL PRESSURE = ' 73.3690 ( 0.0080) PSIA
RVG. DEWPOINT PRESS = 11.406 ( 0.0141) IN H2O
AVG. CONT. TEMP = 74.426 ( 0.0600) DEG.F

INTERVAL 58 LEAK RATE = 0.250 WT%/24 HRS <

TOTAL TIME LEAK RATE = 0.257 WT%/24HR$
POIllT TO POItiT STATISTICAL ERROR = +/- 1.009 WT%/24 HRS
LERK RATE TREtlD FOR LAST 4 HOURS

LEAK RATE = 0.196 + 0.0220 X HRS
95% CONF. LIMIT FOR TREND EQ. SLOPE

-0.16 < SLOPE < 0.21

LEAK RATE TREND sit 1CE T=0
LEAK RATE = 0.251 + 0.0007~ X HRS

95% CONF. LIMIT FOR TREllD EQ. SLOPE / LEAK RATE
-0.02 < SLOPE < 0.02
-0.12 < LEAK RATE < 0.65

'
,

. MASS PLOT C0t1TRIHMENT LEAKAGE RATE ANALYSIS
_ ___________________________________________

_

CONTAltlMENT TOTAL MASS (DRY A.IR)= 64407.70 POUNDS
LERK RATE = 0.258 WT%e24 HRS
95% C0tiFIDENCE LEVEL =' +/- 0.008 WT%/24 HRS

,,c



COOPER HUCLEAP STATION--REFERENCE VESSEL METHOD
INTEGRATED PRIMARY CONTAItiMEi1T LEAKAGE RATE TEST-NOV.1976
_________________________________________________________

DATA SET NUMBER 60 ,

11/ 7/ 76 0600 HOURS
LAST. INTERVAL, HOURS 0.33 HOURS FROM T=0 19.66.s

TEMPERATURE DEGREES F CHANGE DEG.F WT.' FACTOR
'

___________. _________ ____________ _________

1 80.16 0.09 0.027
2 78.62 0.17 0.027

.
,

3 75.54- 0.08 0.027
4 75.03 O.08 0.027 ''

5 76.49 0.09 0.027-

~6 74.77 0.17 0.027'

7 75.12 0.17- 0.027
8 75.89 0.17 0.075.

9 75.12 0.09 0.075
10 78.37 0.09 0.030

,

11 74.52 0.09 0.030
12 75.54 0.08 0.030'

13 79.39 0.17 0.025
14 78.71 0.09 0.025
15 79.73 0.17 0.025
16. s 78.45 0.17 0.025

L

17 72.46 0.00 0.118
18 72.11 0.00 - 0.118
19 72.28 0.00 0.118s

0.11820 71.34 -0.08 -

DEWPOINT IN. WATER CHANGE 1NCH. WT. FACTOR
___________ _________ ____________ _________

/ 1 10.48' -0.07 0.150
2 10.84 0.36 0.150
3 10.62 0.32 0.100
4 10.63 0.00 0.150
5 10.55 0.82 0.225
6 9.46 -0.02 0.225

REF. VESSEL DP= 0.2833 ( 0.0023) PSID
DRYWELL PRESSURE = 73.3710 ( 0.0020) PSIR
AVG. DEWPOINT FRESS= 11.662 ( 0.2556) IN H2O
RVG. CONT. TEMP = 74.481 ( 0.0550) DEG.F

INTERVAL 59 LEAK RATE = 1.131 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.272 WT%/24 HRS

,

POINT TO POINT STATISTICAL ERROR = +/- 1.026 WT%/24 HRS
LERK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.082 + 0.1027 X HRS
95% CONF. LIMIT FOR. TREND EQ. SLOPE

-0.09 < SLOPE < 0.30

LEAK RATE TREND SINCE T=0
LEAK RATE = 0.221 + 0.0051 X HRS

95% CONF. LIMIT FOR TREND EQ. SLOPE / LEAK RATE
-0.01 < SLOPE < 0.02
-0.06 < LERK RATE < 0.71

-

- MASS PLOT CONTAINMENT LEAKAGE RATE ANALYSIS
-

___________________________________________

-

CONTAINMENT TOTAL MASS (DRY AIR)= 64397.50 POUNDS
| LEAK RATE = 0.260 WT%/24 HRS

95% CONFIDENCE LEVEL = 130_ +/- 0.008 WT%/24 HRS,
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7. u... n* ::' . : _~ ; .1.

-

._ .

, . ..
i,- i: .. . U , . U. , , . :.Voc .

.

n vr.

LAIT INTEF.?L.- JF i. 0.23 HOURE Ft103 T=0 20.00
=/

: n..: :_ :. ,- i. : :_ r. . . . . . : c .: : r.n.,;; g mr.- s. . ~i . r1,'. r ?..-a 2 r .. __ . _ .

-------___. ----___-- ____________ ______--_

.
. .

. , U..22 0 .1 U.U2
..,

; i4

.s. . o. . o.. c. n_ . _,; a. 5 1,. . - ..

;

- e, | .m , U.'1h
. n . . - --

c3

b5b5 b.6_5b3
5 76.66 0.17 0.02T
6, 74.86 0.09 0.027

. . U , v. .-=. ,o. cJ . , ,r Ur. .i -

? 76.06 0.17 0.075
9 75.29 0.17 0.075'

10 78.3? 0.00 0.030
11 74.60 0.08 0.030*

12 75.63 0.09 0.030.

13 79.56 . 0.17 0.025
14 78.88 0.17 0.025
15 79.81 0.08 0.025
16 78.62 0.17 0.025..

17 72.46 0.00 0.118'
-

i

18 72.11 0.00 0.118
19 72.28 0.00 0.118

,

20 71.42 0.08 '. 0.118
DEWPOINT IN. WATER CHANGE 1NCH. WT. FACTOR

___________ _________ ____________ _________

;, 1 10.53 0.05 0.150*

2 10.84 0.00 0.150
3 10.53 -0.09 0.100
4 10.66 0.03 0.150
5 9.96 -0.59 0.225
6 9.53 0.07 0.225

REF. VESSEL DP= 0.2850 (- 0.0017) PSID
DRYWELL PRESEURE= 73.3800 ( 0.0090) PSIA
AVG. DEWPOINT PRESS = 11.548 ( -0.1138) IN H2O
AVG. CONT. TEMP = 74.571 ( 0. 0900) - DEG. F

INTERVAL 60 LEAK PATE= -0.250 HT%/24 HRS
TOTAL T!nE LEAK RATE = 0.264 UT%/24 HRS
FOINT TO F0D27 STATISTICAL EPROR= */- 1.026 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAR R&TE= 0.130 + 0.0603 X HRS
95. CONF. LIn'T FOR TREND EQ. ?LOFE

O.27-0.15 < SLOPE '
-

> c pL. .r., . . r. _ . .:. .: .p .;. : . .r.y r. _ T. = n.: :- ..

FOPTREIIIEE.5.yrc=' 5 LOPE /LEN: i.ATd
:pe e. n o 4 c. + n'ngog yee,

' ~ " " ''~

95*. C0or. LInIT
-0.02 ; SLOPC <: 0.02
-0.10 : LEAK RATE 0.67

-

... .g e. . . . .s. .,
. . . ; . s . . . .. h. , c., g. , c., c p a.T e rt N e. ,t.ce.

. ...

_t...a... .....nic
.

.. . _ . . . -.

, _____-_____________________________________
.. -.. .

.
'. U N 4 n I !, . :. - _ _ . , . . . . . . .. . . . . . _ r , .. . c. P.J.L,HJe ,..

.. .
7iuin- ' . -r:. . e r. n 1:. e _. ..

1

E Hr. -H .= ' .).261 'If"./24HPi !.

.-. .- .;*- t:--
_-
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. _ . . . . _ . .....___.--_-__________________________

| . , e.. ;
. . . .-, . . -

' ..+,

. . .:- . , .. c, e ,, . r p :
..t- . .

..:.r. T : .g , . . -L-- . .

.

-

. . . b. . .

i= c0...-.. -:. r nN . o.
. .-

. a..

w

W T . c~ n~ '_'. 'e ..' :___i.r n. : t .n . - . . . _ ._..._.c_... c. H n' r t C C_ a r.. >~; . r~- :
.

. .
- .

_____. _______. ___.______ ____________

1 : 9 . 5 .' O.00 0.027, .

! 2 ??.71 -0.17 0.027
i ~5.10 0.00 0.027
4 75.10 0.00 0.027
5 76.23 0.17 0.027
6 74.95 0.09 0.027
7 75.29 0.00 0.027

! 6 76.14 0.08 0.075
~

| 9 75.37 0.08 0.075
4 10 73.54 0.17 0.030

11 74.69 0.09 0.030.

12 75.72 0.09 0.030
'

-0.09 0.02513 79.47 .

14 78.8G 0.00 0.025
15 79.90 0.09 0.025
16 78.62 0.00 0.025
17 - 72.46 0.00 0.118
18 72.11 0.00 0.119
19 72.28 0.00 0.118

0.11820 71.42 0.00 '
.

DEWPOINT IH. WATER CHANGE 1HCH. WT. FACTOR
*

.. ____________________ _________ ____________

1 10.63 0.10 0.150
,

| 2 10.82 -0.02 0.150''

3 10.53 0.00 0.100
4 10.67 0.01 0.150 '

5 10.02 0.06 0.225
6 9.21 -0.32 0'.225

4

! REF. VESSEL DP= 0.2832 ( -0.0018) PSID
DRYNELL PPESSURE= 73.3840 ( 0.0040) PSIA
AVG.DENPOINT PEESS= 11.503 ( -0.0449) IN H2O
AVG. CONT. TEMP = 74.596 ( 0.0250) DEG.F

INTERVAL 61 LEAK RATE = -0.341 WT%/24 HRS
TOTAL tin 2 LEAV RATE = 0.254 HT%/24 HRS
FUINT f 0 F91r4 f STAilsiiCAL ERROP- +<- 1.029 WT%/24HR$
LEAK RATE T' REND FUk LMST 4 HOURS

LERK PATE= 0.1 r13 + 0.0419 M HRS
95*. C ONF. LIMIT FCP TPEND EQ. SLOPE

-0.17 < SLOPE s 0.26

LEE MTE ~REr4D 3 hCE T=0
LEF,: RATE =- 0.261 - 0.0007 L: HRS

95'. CONF. LIi:iT FGk TREND EG. ? LOPE /LEfiL RATE
-0.02 < SLOPE < 0.02
-0.13 { LEAR RATE 0.ii'

,

s
'4 12. , -gefe.. 4. ej l. . f 1 1. * * t h. i t e L L ri t . e e. dI r. AHa.l.f e I e

.
.

.- _, ,.... . . . . - _ r

..______.-.____--_______rlb, r. .ss.

. _________________

-

. . .h.; ., r, ;. . g y g, y _ , , 4 ,f ., .. f . _r fg pgg.gp....a. . .a. - y . r 3. ..v,- e ...,.t . . , .
4 . ...4 ...... - . .

Hu 6:: Cs 0.261 HT*v24HP>
~

v- cartpENCr LEyFL= +/- 0.008 dTL 24hdi
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11 e d .~ v 0 n 0i.4 5'

.

c-mit . : . . . . - ._ .. g , n. . . .. q ,.. , n.:. e w,iM T d. ' n . >.. e-.- . . . . . . . .. . . .

*
2 ? PF E'. W ! . i : f ~E EEE. F CH.;NGE E ..'.

2 WT. FACTOR,

, -__________ _______ _ _..._____.. . _________
.

-
.. . . . .._

1 09.,s2 *.i . 1 d U.v_..

.
. . . .. .a L. u.12 Li . p. .- .

- - -

- .. .

r< : n. . n. o 5J . n. o ., _ . . . _ .

, . . . .

. .OY U.13 U . V 3_t* s .

: . ;.. . c.. e, o. . n. .o n. 4.i t 'i
-

s .

6 74.97 0.02 0.027-

7 75.39 0.10 0.027
9 76.17 0.03 0.075 -;
9 75.48 0.11 0.075

10 78.73 0.19 0.030
11 74.79 0.10 0.030.

12 75.82 0.10 0.030
13 79.58 0.11 0.025

'

.

14 78.98 0.10 0.025
15 79.92 0.02 O.025

'

16 78.64 0.02 0.025
17 . 72.48 0.02 0.118
18 72.13 0.02 0.118
19 72.31 0.03 0.118
20 71.36 -0.06 s 0.118

DEWPOINT IN. WATER CHANGE INCH. NT.FRCTOR'

___________ _________ ____________ _________

1 10.55 -0.08 0.150
-- 2 10.49 -0.33 0'.150

3 10.51 -0.02 0.100
4 10.59 -0.08 0.150
5 9.39 -0.63 0.225
6 9.30 0.09 0.'225

REF. VESSEL DF= 0.2822 ( -0.0010) PSID
DRYWELL PRESSURE = 73.3950 ( 0.0110) PSIA
AVG.DEuPOINT PFES$= 11.307 ( -0.1968) IN H2O
AVG. CONT. TEMP = 74.645 -( 0.0490) DEGsF

INTERVAL f2 LEAK PATE= -0.807 WT%/24 HRS
TOTAL TI:! 0.237 UT%/24 HRS
r u i r h_ . E L E A F R A T E = _ , (, . .. . . . ...;._ . . . . . .

... .s.4; 3 niac...n c .c ,y, e _ +.,- 1 . L. ,. . W T '.' d 4 H '.'o. et r
. . . .. __ _ ,. _u. , . ..,_ . HU.

s4.-. . .-

L e_ n t U r.,2nnic i n ctw r n trio i ,

LEAK PATE= 0.378 - 0.0995 X HRS
LP. CONF. LIMIT F0P TPEND EQ. SLOPE

-0.32 < SLOPE < 0.13

, . e. ; :. r :- r..,.. . : . n. . . c . = ,. - .
r . . - _ .. . .

LEA 0.29 0.0055 X HRS
_ . .. . . L E fi T E =L,e, Le_iik, H.5 -.. .. . . . . _ . . .;; . . nr. . ::u r. it ch cv. o

_. . .
.r ,. n_

-0.02 < SLOPE < 0.01
_.o1 e, i r.;.; e.n-i; < ..i.... . - - _ . . . _ .

t

* m - P. i.cr . Jn f h!rm.4 f LEA * 6GE PATE HNHL'i 5IS. '

_

. . ._.._....__..___ __-________________ ____
. . ,u; A ; ::n .?;T T: :;,L nris::. R , A g ) = 34409,90 pognps.

-

~
t '. -; 32'E' O.259 WT%/24HPS
4."..*. C0riF ! EriCE LE*/EL= +/. O.00T HT.*;.'24 HRS

. _. -
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. . - . _. .-_.



_ _ _

-. , - - - x ; . :. : - .- - - . ; ; _ ;; : c c .: . e ". E c * ' '* E T o.o b-
. . . - .-- . .

pirg_: ,.; .. . . . - c .: : .. . ;.7 eg;A2 PIGE TE T-HO/.1.4.-
__.._...__________________.___________________'_____'6

.

.____ _

..r. ._, . . . _ _ . ..m.n .:. . 4.: :- ~~
. -

_- a. .s n. g n. i.p :s. . ....
,

Ln: T INTER 4_.+.' -l 0, ii HOURS FPON T=0 21.00,

4 - %-

r. e p w_ r.g m. .p e : ,- e_ c_ . c . g. s. u. . g 1 T . F A r. ~ a. P,Lt., , . -s _v . . .. . r s_.

___________-, _________ ____________ _________
,

1 sU. y_. 0.v.. 0.04,,.
..

e.
'

78.96 0.06 O.02T.

3 75.53 0.07 0.027-

_5.37 -0.02 0
. .

. , . . .. U.U . d 027
* .
e, .. - -

. .. ..n. i

.

.

_ e. . U .,.s 0 .Ub U. . U 3,<
.

O .
~- ,< e. . z , 0.U, u . cJ o l-

-

. ..

8 76.23- 0.06' O.075
9 75.54 0.06 0.075

10 78.62 -0.11 0.030
11 74.77 -0.02 0.030-

12 75.89 0.07 O.030'
.

13 79.81 0.23 0.025-

14 79.13 0.1.5 0.025-

15 80.07 0.15 0.025.

16 78.79 0.15 0.025-

'
17 72.46 -0.02 0.118-

18 72.11 -0.02 0.118
19 72.28 -0.03 0.118
20 71.34 -0.02 ', 0.118

DEWPOINT IN. HATER CHANGE 1NCH. HT. FACTOR
___________ _________ ____________ _________

'

1 10.53 -0.02 0.150'' 2 10.88 0.39 0.150
*

3 10.74 0.23 0.100
4 10.70 0.11 0.150
5 9.91 0.52 0.225
6 9.34 0.04 0.225

REF.YESSEL DP= 0.2856 ( 0.0034) PSID
DRYMELL PRESSURE = 73.3890 ( -0.0060) PSIA
AVG.DEUPOINT PRESS = 11.527 ( 0.2209) IN H2O
AVG. CONT. TEMP = 74.664 ( 0.0190) DEG.F

INTERVAL 63 LEAR RATE = 1.121 WT%/24 HRS-
TOTAL TIME LEAK PRTE= 0.251 HT%/24 HRS,

POINT TO 901ni STAil5fiCAL EERGR= r/- 1.071 UT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.159 + 0.0206 X HRS
95*. CONF. LIMIT FOP TREND EO. SLOPE

-0.23 < SLOPE < 0.27
|.n: t.: :. i.. : r .t c e 1 _ o.-rL c M r. - ..- '.s - . -

t.E A r PATE= 0.265 - 0.0013 X HRS i
r.- r. * "r . t_ T . 'i e . #" T o.eh.n. c ri . .:. L n. .o :, L Hr.~ c.n i ;.

-- - '

.,.i.. n .. . . .. _ - ..

-0.02 ' SLOPE < 0.02
-0.15 < LEAN .? ATE 0.:e

-'
..... _, ._ ...........e."s'e I. F. 9 ". t r e. .o.AT.-

. 7 6 ns .5le .' "s.cle -s ti s : . vi e . .. s e .......s a. s a
\.

=____R.._h.________g_g__________________ _____
*

1* '[ * I [[J, *'
f h' I = *d S 6 . 3 63 POUtID'3

'''
,,,i *j I f_ [lM .f f

. . . . ' .
.

.

" v;
. .s.v. n. . _T c. O. N T *.' v_' ,* H. *~-

. .
-

* ' - *. r nN ! Din. ; L ' !.= +/- 0.007 UT*./24H :.

1R$_
.. _-. , , , _. .

-
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i. . . E C .- - - - .- ".. ._ L_; ;c.. . : : : 6_ { _ *i ;. . ;*

. . . _ ..- . . . . _ . ..

f. ;i _ l .: : r _ 1. , . .. . . -. ._-_ : .. ?
-

. .
.. . l .7 : -

. ._ ..av. . . .. . . . . . . .

. __ _.-.--. __ ... .. .. .. .. . __ ___- _ ______

.... . . ., . . . . . . .-.r. s - . - . -
a ..

..

'. t. . ......C.W . ; : :".e
* .

.n.s

* C* i N { ;" ' .: ;*. _ . .. ', .'
. :

.. . . .;. i .i. T. r (, _{...:: <
*

t. n ., i _. . . . . . . . . . L. . . '. ; I .C.. -
. .i .

w'

'e, :: r_ c ;;, t . ;': : .r.: E.: : p. T. . ; r- - .. :
. i . . ._& _ . . . e. ,. e. ,. t .r. c , . .:- ,

. _ _.

. ___' ___
.

___________ _________ ___________

1 90.60 it . 0 2 0.027
. . L, S n. . n. .. .. e.. . . , .o. d -

.

.. .

. .e. .:' :' O . . ..1 .1 V . c., .f. ... . . .,
.

.

4 75.40 0.I1 0.027
=,

'
- :e on-

o$nN-I' . s.b . I .i 5. . I 1 b b_6
, e. . e , u . _o n. cJ . n. .o ., ,

i 76.34 0.11 0.075
. , U ,< e...-

. ....
:. , e. . e. , u. u.. . . .

10 78.73 0.11 0.030
11 74.79 0.02 0.030 --

12 75.91 0.02 0.030
1,:. <.,a. ,< _s - U . u t, u . U .s e:. s-

. .. ..

14 79.15 0.02 0.025
15 50.09 0.02 0.025
16 78.81 0.02 0.025

..

1r .:,3 . 4 o 0 . u. , pJ .1 1....

v.- v _

18 72.13 0.02 0.118
19 72.31 0.03 0.118
20 71.36 0.02 .', 0.118

DEUPOIt1T Ill . HATER CHANGE li1CH. WT. FACTOR
___________ _________ ____________ _________

1 10.55 0.02 0.150,,,,

2 10.59 -0.29 0.150
3 10.63 -0.11 0.100
4 10.73 0.03 . 0.150
5 9.40 -0.51 0.225
6 9.41 0.07 0.225

PEF.VE55EL DP= 0.2885 ( 0.0029) PSID
DRYWELL PRE 55Ui:E= 73.3920 < 0.0030) PSIA
AVG.DEUPOIrli PFE55= 11.381 ( -0.1460) It1 H2O
AVC.C0t1T. TEMP = 74.705 ( 0.0410) DEG.F

It1TEPYAL 64 LEAK PATE= -0.240 WT*v24HPS
-

i T. u.1 r_ ' e..c. c . t. r_ _ n. . o *. . t1T,.<.o4b.per. i., T H - i .. . . - - _ ....

POINT TO .:0 INT iTAT!5TICAL EPROP= +/- 1.069 WT'v24HPE
.

en : t r ai vL Ht ...T- .__.... Fu,r. L n....,T ,. H U. Ura:.

LEAK RATE = 0.299 - 0.0484 X HP'i
. . . . c. ; . i r .>- i- .t .o. .- i :v.: r. .:. _r e. un.'' C. L i.' ' _

-

. . . . . . .

-0.30 's SLOPE 0.20

L..M.r . M ri i t i r.tre
._ ._ _ ..N_:_ _t = .*

.

::

' EP!. RPTE 2.2B0 - 0.0034 .M HES.

- . ri .' T :.;; : ' n. - e L e v. f: pit* , - . .. q n : n.. .. ., . . . , t p. . r> .u r- _n . -... ._..

- . i . 01- CLOFE C . 0 '.
. _ .

L _g . t ,. . _ _n . , . n i t. V . : :--0.10
.

s

".i : . ' ' L '.' i - ON!tnNErlT LEM GE : ATE ANALYSII
________. _________________________ ________

t' d.'.g 11' .-
- ..

. . . .. .16 4 e r t : .,. . .. ., 17 . .... ,. -
..i ! i i *1. t . ;;i t_,.7.. - . . . . . .

d..J= -t r '.' , . :' u :-r.: a. ' . ..

.. .
6g. . _;,2.: :*,._.e.. . 4..; r..,;.-;..

-

- ...

n.067 W T . 3 4 G :.v- . :.;v ': p:t Lc' L- + .-
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, -. - . .- - - _ . - - .

....:-- . . .. : :* - .:: .: . u g g . ~ yt .q- . - ..r;- _ ;: : 7 :.. v..,. :. c a
ir i

. . .. : . L. . .2_ . r. ._ e . . v. - - -- , c_ - _; ; e r.n . . g. 7.-
. .. . . . ..

.. : : -- :.. .. 2:
e.. - . _. .

~.---_-_- ------_--__-_____-_-__-_____.-__-________--_-__

--r .: ._- . . . . . = . .w ..:: . . ..

.

. : . .-t
-e. .- . c., . , y a. u. c. :.. r . .. . .

, e. : T H o. r .%. F;nei ,2A e 1. e ,.:.r ::._. ..*_. ..a ..- c :'
t sr- . . ... .. -.,

.w
_n e_ u . e c . c . gnyt a: ., c c . : UT.;A.T.V....7.:- r .:. p

. _ _- .. . . . __

----------- _________ __-_________ _____-._-

1 50.52 -0.05 0.el-
< . .

- . ....

,0.yd 0.00 u. u_.4
a..c -: . e . c. 1 _ n. . n. .:..

.
.i ..

. .. . ...

- e . *.o U.00.

.. . .. U.'.*._.* rs
. .es .e.,e... s u.eu e.c_.

'

6 75.05 -0.09 0.0 ':

7 75.39 -0.18 0.027'

8 76.25 -0.09 0.0 5
9 75.57 0.00 0.0 f

10 78.90 0.17 0.030
11 74.88 0.09 0.050.

12 75.99 0.08 0.050
'

0.00 0.02513 79.75 -

14 ' d 79.15 0.00 0.025
15 80.01 -0.08 0.025,

'

16 78.81 0.00 O.025
72.48 0.00 0.11917 '

-

18 72.13 0.00 0.118
19 72.31 0.00 0.1 8
20 71.36 0.00 s 0.118

DEWPOINT IN. WATER CHANGE 1NCH. WT. FACTOR
*

___________ _________ ____________ _________

1 10.70 0.15 0.150
2 10.84 0.25 0.150''

3 10.59 -0.04 0.100
4 10.73 0.00 0.150
5 9.44 0.04 0.225
6 9.28 -0.13 0.225

;

1

| REF. VESSEL DP= 0.2879 ( -0.0006) PSID
DRYWELL FF.E55UPE= 73.3890 ( -0.0030) PSIA

l AVG. DEUP'.1 INT F RESS= 11.417 ( 0.0358) It1 H2O
: - --

,4..eo.e ( -0.U10os> rieb.c| n V G . u. . N _s . _i t r1 =
. _

< sr .-

i

I It4TE:. VAL 65 LEAK RATE = 0.070 ST%/24 HRS
| TOTAL T~.*tE LE;U PATE= 0.240 UT%/24 HRS

e0!NT TO JOINT iT6TI5i! CAL ERROR =. t/- 1.062 WTb 24HR5
LEAV PATE TREttD FOP LHST 4 HOUR 5

rJ.1394 .Y. Hc..e. : r. v. c H T _c - n. . c .o. eL. w
-

s -

c.,o T.o. t t u'"i E n... ': L O P c.......: - s' ". n .r*: . . .

* .. m
. w . -

| -0.36 ( SLOPE O.09'

:
- - - -

. . F. , .:,,u : . . c.- c 1_U
. . , . - _ .

:r.. .- r . -, .> . .

L .. . .e b.' -H _= H . d o. 4 - 0. u 0-i 0 h. :. :.
... . . . . . ,,

..

. u . . e s i g a. t -n. _. . .r. .:,7 c- --
. .c _e.r g c t., . .

. r- - .- -.i : . _ .r .r . . :vp i . . -. _.7
. . h _D r C L e.lF C ' .'.3.'.. . .

;. .

L n.. . .,bo-_ s . . . . .- 0 . 1 c.. e t, ..-

l
P
' s

. L c_ r. . . . _ _ r rt i t A,1HL. . .4c;.. . . - .

, . ~ - - /.
..

. ........ .,,
.

w Hi c. r s . .. .ci s 2 .
,

: -

-.--_-_---__._.._a..-._.g-_.-_p_._,_q_.,;,_.,________,;,3,g,.,j
__

. .....-_ .. .. . . ....7,.. . . ... . g g.qt .,. , . ,..
,

. . . - . . _

~ C. - I. ' T ' . J _' .[. <, ._

... h {1h {j T.*,. ls h,4 :* C f T. q n tq Co:L= 4. / -.u'

t o r. -er



____ ____ ________ _-_________ - -

I

. e ,, ;. _ , '. ,., p. . . . . . . . . 7.. ., . g ., . . p. g. i,sr .,
. .. 1. w . . . . s._. ,.

* . . ,
. . . - . . u.. . . . . . . .

... . . . _ _ . . . . .,v.. . _,,, , , ; . ,.

. - _ . . . -- - . .......__-_...._-____.. .-__-___---_ -__.--
. . , . --

. -
_ _

.

"

. . . . '
..,';* . f ; ; ; .i*

. ..

7
.

.e, ej (i ,, , , .a p, .. t ;.1,. i j , . ,j ; , t,t y
.

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

..4 ..

\

w

__".__'_'r'-_ _ _ _ _ -!L >: - - .1:CEE ' AKE ' L EG. : uT.FA.**.h--

__._____. _..__-___-___ ____---__
,

,

I ..s0.;; d.JU V.V c
. _. .

!

' 2 T A . 953 -0.03 0.027
| '. '5.62 -U.09 0. 0.i. T-

4 m...:1 _a.3 ,. n. . >.u_ .. .

.
.

. .

V.
.

3
.

,e.UC d.UU O.U4:
.

5. :D O.VO
._ . .. . .c,.

O .v
"

' e . o. c. rJ . A. n. n. . n. ? '.i ..
':

l
. . . . _o m, n. 2.,n. cJ . c . =
.~ _ e. . e , U. .eu 0 . U _, D

.. . __

.. .n

le 78.64 -0.26 U.0?0
11 74.79 -0.09 0.030.

12 75.91 -0.03 0.030
'

13 79.75 0.00 - 0.025-

14 79.15 0.00 0.025
15 90.09 0.08 0.025
16 78.81 0.00 0.025
17 '' 72.48 0.00 0.118-

18 72.13 0.00 0.118
19 72.31 0.00 0.113
20 71.36 0.00 \ 0.118

DEWPOINT IH. WATER CHANGE 1HCH. WT. FACTOR
'

___________ _________ ____________ _________

1 10.49 -0.21 0.150,

2 10.90 0.06 - 0.150''

3 10.37 -0.22 0.100
4 10.66 -0.07 0.150
5 10.04 0.60 0.225

.-

_o 0. _o _s eb o. . o c _ ._c s

REF. VESSEL DP= 0.2904 ( 0.0025) PSID
DRYUELL PRE 550FE= 73.2810 ( -0.0090) PSIA
AVG. DEWPOINT PRESS = 11.493 ( 0.0755) IN H2O
AVG. CONT. TEMP = 74.675 ( -0.0200) DEG.F

INTERVAL 66 LEAK RATE = 0.518 UT%/24 HRS
TOTAL TI"E LEAK FA7E= 0.244
. .. , .... . . . . . . . . . . - WT.'/24HR$

W T *.
r u ., n. l t u r u i n,_i :. i n . : :. . : t n t t r. r.V M = +/- 1. u. e .so . .v ,,,n , c: ,., n.
LEAK FMTE lF.END FOA LAST 1 HOURS

LEAi RATE = 0.346 - 0.0576 X HRS
: = . . . , . . g. . _I.n..ry .e . . c. Tc c6L0 c re .

. : :
_. n. .o :.. - . . _ . _

-0.29 ( SLOPE O.17'

, : .4. . . :,. _= : : . . 7. ...i.= r. = a.
:,.

-_. . . . .. ._
_. . . . , - ..eu ,- ...:nr r. m. , _ _ +. . .

. , . . . .
.- ...4 n - :. l. . * . .. ...t . . y . ., )t.....q c., .;; /.,..;.; ,, g g g. ;, y g._ (

i

. . . .. ,.. . _..ta. . . .. _ . . . w_ _ _ . . . . ..

-9.02 iLOPE d.d*'

O... une s 2, . - . . ~ ,. - . . e. :.s< r..

(
-

. O l .,. . . . .,..s.ii . . . .-t . . .w , .
.._._...,c. ..e 3.,.,,.,,.c.-- .. : ;_ . . . _ . ;... . ,

. -.-.----__.__-_-_..____.____________.-___

. .. .. . . m._ . . s .. . t.
. m 3,0 oont.:. - . =. . ..

-
,.

5.
,m . ;W m.i ,1 .. .

's- c . # i.gc. m = : 35; #:. .-
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. _ __ ... .... ..._______ __________... ___ _ __.._ _..____

....: .- :.- . . , , -
. . . ..
.. . . .

. . a c., - . . . .:. _ -.

. . . .- .

.

:i f h fi _ . .- i 0. ' i H01;.: i R.1 T=0 22.0?.. .,

1
V

- .c ...| . ._ .. c. _c : . c . . . . c. t. g :i . ;- 93.ypc.-.-. . . 2
..... ._- _ _________ _ _ _____ __ , _________

.. . . .. . . . ,

1 00.._ o.Uv o.v2.

> , . n. :. a. . c _:. -..- . .:. .. :. .

.

.. . ,

. . c; . I 63. f c.. a. . n. .:. -. . .
. -

4 75.31 0.00 U.027
. .e.o.. O.00 0.027

6
~ 75.05 0.00 0.027i

7 75.31 -0.08 0.027
8 76.25 0.00 0.075'

OG'b"
.- -e 4 ., _n'no.

lb 7h.73 6.6h 0.6k
11 74.79 0.00 0.030.

! 12 75.91 0.00 0.030
13 79.67 - -0.08 0.025'

}
14 79.15 0.00 0.025
15 80.01 -0.08 0.025 -

3 ,
'

16 78.81 0.00 0.025
17 . 72.48 0.00 0.I18
18 72.13 0.00 0.118
19 72.31 0.00 0.118'
20 71.45 0.09 s 0.118

DEWPOIt1T IN. WATER CHANGE INCH. WT. FACTOR .
'

___________ _________ ____________ _________
,.

1 10.70 0.21 0.150"'

2 10.83 -0.07 0.150 -

3 10.67 0.30 0.100 -

4 10.69 0.03 0.150
ea Q.QFd _0 . 0 s" fJ.ooe-a.

o- o. 4o 0.oo 0.ooesv -

REF.VES:EL DF= 0.2887 ( -0.0017) PSID
'

DRYWELL PRES 5URE= 73.3830 ( 0.0020) PSIA
AVG.DEUPOINT PRESS = 11.584 ( 0.0915) IN H2O
AVG. CONT. TEMP = 74.680 ( 0.0050) DEG..:

INTERVAL 67 LEAK PATE= 0.158 ~MT*v24 HRS=

TOTAL TIME LEfd :fTE=. .s.. '

1.04o..
0.243 .WT%/24 HRS

v i .,4 T . . .tu rami. : T n _t I :. . . n t. c r. n v..r.- t .< -
.. . . . ..

, T v. . . . H n,., c,d ..w..

mc -. -- - .c. r c ., i c ., L, , .c c. . M . . . 2 s.c , p c.c.iLc ... .. . : . ...

LEAK RATE = 0.257 - 0.0297 M HRS
. .- .ir . ....r,- .e . . . T c .' ri..

~ D. . :.L t.i.c E
-, c. ... . . _ . .. .

-0.26 SLOFE -' O.20s

. . c. .:. ,_:s .::. : . _ a.. e., ,. .- . _ . . . . -
~ . . . . _ o.. ,. c , c. -

.. ... .. .. ,.

e.Uucs .m . :.. :- .- c.a.c- .. ;

i.n e . . . :. -.; i. r.s c. g Jr
--

_c . . . b n. .: : . I_ c_. . c o..c. T . I
r

. .. . .a. . . . .-. . .

. ; p .r. :- . :. 3. 1 )_ n. . p. ...- ...
.

-0.16 LE6K C."I TE 2 . '. ".s

.

x - 1
. . .

' 1.. '.. r .-
. - - * , -

' 2. f i i . D e- -
-- -

n -e sIe ,c. s I'H L i . . .r -e $ - -

. '*'.'_!. __. .-. _- -___--....___ . . _ _ _ _ _ _ _ _ _ _ . _

*~tiaa9 J. t * . - :
-

.

. ..:- + . .. -

c.. .....w .; , : .- 4 , . ::; . ;., a. r.g|.|g p c-

r. .. . . . . . .

~

e '$; s.t. f. ?. $ h f . . | _. .N *. .

*. * = * (*s'g& j C T ii C e g.* C (, , O '. . p 2 +/- it . iti_17 WT /24h.;:

-188-



. . . , _ i . ..i_ _ ; u g . :: .. g ;g ; p... 3:7 99
.

.

' - ! f. ~. - '- 7,7 ! ni-+ i ti 9.2 t .e . E rii t- iO./. : : ~i
. - _ . . . . . . . .- . ._ __.~.. _.._____..____ ..___ _____ _

D t i I '- [EI
~

* .i[-' -)' *

t .? .' O H i. ?.' t;. t
.

,. 1.: 4-- 6...-
- :s, . .. w : 6 ;.c c.cpe y .... . - - ..y:

.. . . ., ..s..s .s v .v

~#

.iF...._ _.._e'.
.:-" . c: . -_ . t u m '.i t m.-- . _

'
.. . . .

, T . r_ n. . .. . -W
. .

-
.

-_______-__ .________ .___________ _______ -

1 30.dU ~ 0.08 0.02-
2 79.90 -0.03 0.027
. ,!_ '.. .

1
. ._

__.i' -0. .7 U. .dc.e ..

.. .. . . ..,

, . :, . : .- u. U.:: U . ec ,,
5 6.85 0.00 0.02-
d * 74.97 -0.08 - 0.0*7
7 75.31 0.00 0.027
8 76.25 0.00 1.075
9 75.48 0.00 0.075

10 78.73 0.00 0.030
11 74.88 0.09 0.020.

12 75.91 0.00 0.030
13 79.75 . 0.08 0.025
14 79.15 0.00 0.025.

15 80.09 0.08 0.025,

16 78.81 0.00 0.025
17 . 72.48 0.00- 0.113
18 72.13 0.00 O.119*

19 72.31 0.00 '

O.118
20 71.36 -0.09 s 0.118

DEWPOINT IN. WATER CHANGE 1NCH. WT. FACTOR'

___________ _________ ____________ _________

1 10.71 'O.01 0.150
2 10.59 -0.24 0.150-

3 10.53 -0.14 ' O.100
4 10.63 -0.'06 0.150
5 10.02 0.04 0.225
6 9.14 -0.34 0.'225

REF. VESSEL DP= 0.2951 ( 0.0064) PSID
DR''WELL PRE 5il'RE= 73.3790 ( -0.0040) PSIA
AVG. DEWPOINT PRE 55= 11.459 ( -0.1250) IN H2O

,' AVG. CONT. TEMP = 74.673 _ ( -0.0070) DEG.F

INTERVAL ?? LERU PATE= 0.107 WT%/24 HRS
TOTf.L TIME LEM P:LTE= 0.242 WT%/24kRS
r u t h. . it .-
__ , .. . . . . _ . . . _ . . . . _,.. , . . ,W T v.. . g n_ .. . U n. u.c . . .n . .,: = r - .

i .,_.....toi..n. e,...
_ . . _ . -

L e_ n.r. rnit i r.crw r . .e. u n :. .
..,

..ot .i r .:.
.

n.

*
A. t. o.A~i;_= n 0. " 1 - 0.O_S'.o. .Y HP,c__. . . e

. . , . ..
... 4.' .F. mitt., _, ..h.D. _9.. ..ii -vr ir..

.

..Lo,E.. :. r

_ o. . :q e. t n. e. _c <. c.i . : c.4
,

. ~ .

'O..~'' ' p. '." I.. ? ?. C ;;' ,. =, 5 ( T- .. C,=

...r. .

*

- . " . " . . ' . ..O ; i C 2 .s.~._;". 7, y1. . p . . : . ' . ' h a' C
,

. 4 .. . <. w

.a 4 *. . s. . j 7 .. . . ** 0 ,* , ~ ~ J. l j Ti. . T f.l . ..,6. 52.*EF.U ;~ N 'i -
*

L_ ',i
'

... .. . . -

'.'.7..'. I. L '. .0 2 <. . . H.
~'

.
- - -

. .:- _ c .m. . a. 7 ,;
. . . .

..
s. ... , - _

i
-

t

#
.. 8 .~r.. . .. . j y. r i t w i_ ' ' ' ' ;_ _. , v ;, g c. 4. T C_

;, ..J.. - . .. _. . . .. . .. .__ .

_
-- - . . . _ . . . . ;___-__...-__________. --

. r . - ,.
* * - -

L' * : qir'- v*...d>.. Jd Pl |.l9.D7- - -

r... . . . _. ... . , . .-

L
0. -.- . .

[. :. c , : , 4 | . . s . . J. : , .., . .

' C * t; .' ' s th - L b '[ ,( ~. t/- i*.005 W I ' < 2 '. H A .
~

' .. .
.

-189-



, _
< ^ n . _ . : :: q : c q :, : q c : ._ ;,5TH,D. . .e. . .

:.O.wn .1?E TeiT-NO....!.76'

i ..: . .
< 9. ' :

- - _ - . . . . . . . _ . . . ._ .,.-. ._...'_ - _..__-_----------_.

.
. . .

. . . , . .-. , .. _..
. . . . .

.- t.j o. r. 6 ..n. n. o e.* * -

. . . . . . . .

n . _ ~.
-

.s. = . . .ni . r , :, - . . n n.~ . .'

t. . . . . . . ,
. . . . . .

s

v
. t. n.p e r.g .n c i. c g r. . .: :. . c. r :: : : . - .c n. :.. : c :- .

--

r , . . _ ... . . . - -

..... --- .- .-_- . ..----- ---- ---- ----

' 'i0.60 0.00 . 0.027

'. .o. ?Q . n. . n. 1r n. . A. .. -'

,. . = . , . . , , n. . ;., o. n. .._ _- -..

: 4 75. 18 0.09 0.O_-
. , ,. 3, u.09 U.e-..._, .s ,e..

. .. .
'

0.02'- 6 75.05 0.08 .

0.0277 75.39 0.08.

: .., .-
1.

-
,. -) . . .. ... .. OU:. < o . .: ;i

g

! 9 75.48 0.00 0.075
! 10 78.56 -0.17 0.030

0.030i 11 74.88 0.00 -

| 0 0'N
Oeo -0'04-e,'f5 O.Ob

5o

h'9. U. U.l 13
'

'

0.02514 79.07 -0.08 -
.

15 80.01 -0.08 0.025
.

16 78.90 0.09 0.025
[ 17 72.56 0.08 0.118'

'

18 72.13 0.00 0.118
; 19 72.31 0.00 0.118

'20 71.45 0.09 O.118
.

L DEWPOINT IN. WATER CHANGE 1NCH. WT. FACTOR
----------- --------- ------------ ---------

1 10.77 0.06 0.150
m

2 10.80 0.21 0.150
~

3 10.62 0.09 0.100
4 10.71 0.08 0.150

L -
0.2255 9.83 -0.19

r 6 9.30 0.16 0.225
, ,

.

{ REF.VE5SEL DP= 0.3008 ( 0.0057) PSID
DRYWELL PPE53URE= 73.3700 ( -0.0090) PSIAr

i RVG. DEWPOINT PRE 55= 11.514 ( 0.0545) IN H2O
AVG. CONT. TEMP = 74.700 ( 0.0270) DEG.F*

<

!. INTERVAL 69 LEAK RATE = 0.753 WTV24 HRS
T . T .m. "t . . t : e e.w. ca r e = n. . 2. e n. W T *.v. ' 4 W. . P. c.,.

.> . -. . -- .-

.- - 1.040 W TW24riR5.' '0iHT TO c0:HT ITAi!5~ICAL E.PROE=
g * = . . . < + =q. p. *e.a=g.P e,*,.

t.% y.: i . H l*., g g F. *tnt, .r.r i e c. ci w rur L r,a .

. . . 2.

.U . o., ,<o - u..u4.,, h. :. e
. . . .

L h;.,e . .- .

c. n : c . .. E
- . ..

.

t-. i. 0 h. . t.Ih.!. :- i. -: i -:tNL :.

r
-. . - _, '_

_ .' r
b.

:...

U..te..- . -- 0 . d ,r 4 dLOPt -.
-

.
.

. c. a ... c ,, r : 7.: .m . r. o c :- .=a.

a . .. . -

uER- :; 0. :?61 - 0.000? M HR5(
.''He. 82.l _ ru- I : .th.u c !..

-
n:E= ,- .trn, . .. . -.. -_ _. - . .. . .

: : U r. tL s . h t .c.
.-

( '.. . .

5
. . n.. . . cLrc .s . . ... .
..

.s . ..

-0.14 ( LEHL. ..r.H i c .'. -..'3

)t-

emor

r'tt.. . ,'w: 't :..s p . T. -....e.,. . - 4. 7 L :;, . , :,a C .*-

N' T : **Ms.... . ,

t.. . a:.. -

.

--- .e -w

- ---.- .
e -- ---m..---e-- ----

. , , . , . .- - . .

:: :. i ._ Is. ....1 6
- . 4,.y o. t. . e. I.,. g,; g pp ,.-. .. .. - , . .

.

_ - . . .- % . . . . .
,

4.
. f 17. '. . * * LE. I. **=* i*. *

4 . . . i. - . . . , . =>.--r
, 4 , .- g - * *. * e **r". **4."?*-.*i-<* . .*. ,

1 O ft
--



_ _

. ..-. . . ... . - . , - . . . , _ 7 - .- y 7 , . e......., . r. ~ u. ,.. .,
. .t . . - . s . . -

. . - : ,- ...-. - --_. 31 ." *i s :. *.: .*.*. . ...'a.- ..
.. .

... . ,. s

- - - - - - . . . . . . .--.... _---.-----_____-_--___---.--_-._--

. . . , ._ . . -- .

. ... ..; ..

. - -
. e. . , t . - ... ....

.
.

, . :.
. . m b, . :. . .. . . .. .

r. r r .1 T = ...'
*- - - --

.. " _...-.
t

w

- . . c . .- . r. c r - r , e c. :. t. u ,: . : U T . r .m i. ". '
-

. - _ . .

. - - - - . . .-_-- ______--- ---_________ - _ _ _ _ _ _ _ .

1 30.60 0.00 0.0_7
- . . a. - a. . o. n. o. . n. .: 7:

.

. ^ 5 . 9 .4 3.03 0.0_~
a 75.46 0.00 0.02I
-

,, ,1 v.1- ;..,.

<,.. ..

.-
-

-e. -... d.. . 1. , , . . .. ..<v --
~ 75.48 0.09 0.027
. . e. . 3 - c . e .a e . o ,. ., . . . . . . .

.' 75.57 0.09 0.075
. _ .:. , . U. . 1 ,,

.

0 0. . .2..4. . . . . . - ..

0.03011 74.97 0.09 . .
12 75.99 0.17 0.030

'

11 ~4 '5 0 00 0 025-

Id 7(3. k b 0$05 0.555
"

~

15 80.09 0.08
'

O.025
. 0.025

16 78.90 0.00
'

17 72.48 -0.08 0.118'
-

18 72.13 0.00 .

0.118
0.118-

19 72.31 0.00
20 71.45 0.00 s 0.118

DEWPOINT IN. WATER CHANGE INCH. WT. FACTOR
'

___________ _________ ____________ _________

1 10.73 -0.04 0.150''
2 11.09 0.29 0.150
3 10.48 -0.14 0.100
4 10.70 -0.01 0.150
5 9.71 -0.12 0.225

.

6 9.27 -0.03 0.225

REF.VE5SEL LP= 0.2994 ( -0.0014) PSID

LRVUELL .:-E55UFE= =
73.3800 ( 0.0100) PSIA

H. , ,6 . . _ , , r = , , - c' r. 5.:.
-

v v t .. - --- .

1 1. 0-, s, -U.011ess>0
. .N H.0A.

M/G.CCNT. ten?= 74.735 ( 0.0350) DEG.F

1. H T e_ r . .L -3
. -. ----,_ t n r. enie= - 0 . 1 c.s. ,. W T . . ,., . H .: e.-

.< cw -:
p tT. :. - -.: ...; c. a.r. = 0. . e 4 4 s.l T *'./ * 4 H. ; c.:

. - .=+n,.-...i 5 i i ..rs i. tryur= te-

. -
.r v ., ,s i . - . .r. t .

.. ..
. 1...; 3 .- el .,. . / c, , n, . . ,:.,.<. w

. .c. y - . . _: . : . p .c ,.. . ..,i_H.7 .: 7,. n. t i .;._ -

. -

LE9' R6TE= 0.140 + 0.0152 X H::S
.-.

e . :e: - . .- e.- v r. os kn c..- r
i .;.-.

. ., e
. s.-- .s .

,J . A' Q.
* ' Cfv f_j P" /. f.j . _$ _$t

. .' Ar. = :. = &.-

. .- : _.
-

, ... ,. . . . - d.. 9 0. .. _ n:
. . . .,,. . - - - * * . . .: . s, 0. ..

-~. - .- - . .; ,...r.. ,.,,.g- 7 .; .,,}g-
r.

. . . . . s. _sh L a. . .w.. s. . u, .. -,. -

4 , ) . 9. . C. e ; c C.
- -
..

. . w. ..
. . ,e..-U..,'+ - L t .% T n,ea0 .e ..

. .. ;-

*

.. - . . . - , .... -
- - - -. - . . , - . n,c -.i. ,$. 5 ., r , , . . , s,.r,.:.;.. c. t ..rs,.,c .

.

. - . . . . . .. . -. - - . - - - _ _ _ _ _ _ _ _ _ _ _ - _ . . . _

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

. .. .. . .v . c.,= g ,; ;. . e. 3 c, p g;;g .;. c. . , ,,
. . . . . . .

d | f# . g^

_ . : ._ = /_ {, Q$ ;l T .*| .A .- F -
. . - .- .: :. r- :

_w,-
_ _ _



- ..

. f c_ . . . c i. . - . , .; T. u. n. .ti
.. .

( ,", ?. : : - :-* -- --i ..,:;--g _.; r.c e ps.e_
. . - . .. . .rr- .

. . .

:..: _ r. : .- ;; . .:- .-...s,..- . e.. . . . , ~ . . - , . r. c .:. rs ,. r . . . a .. :
. . .. .: .- . . . . e . ..--

-.----.---....---_---_--__-__--------_.._---- __- -----..

r,.. r. M . : :. . . .-: :: _-
-

... _ . __

- _. . . . .

1, 5 1000 nuUk :. -
4

:
.. . .- .. . . .. . . .

'

.a. t : . . n '. U g ...s F.~< t n T = U .; ; . e :.. . .- . .
L M : ,: c.: .- -

w

_. -. .- ... . . 9 3 . .: .: - . .:y. nc.=c a.T. .: - ., c. . : :: .: : , . . , g g ., g ,a . ;:
, ,

: .
.

--__------- --_____-_ __._________ - ------_

.. .. .. . ...

1 S U . o .* .' . U .? U.U;;
. . ..-

.." .. 3~. U . 1 ,c e.01
... . ..

'

. ..._..
U . U .. .i .:.U6 U . U 't

- ..
- = . o. c .1.1 r . u.... ..

4 rv v
'

.

-. r . 1.3 0.06, . . . . . -
--

e. . . - ..

A:nQ 5:53r"
fi Ot' - *e 19

? is:35 5 if
;I' 7 .~.4.o . i . n :''' n. . l.'1 '. #
. .. ., .

-e..,. U. . ., .- U . L, . .o. r. -

10 78.98 0.25 0.030
11 75.05 0.08 0.030-

0.03012 76.08 0.09
-

o. . n. o e
.

le t. o. . e ,. U . n. o. ve -

v

14 79.24 0.09 0.025
15 80.18 0.09 ~ 0.025

'

.

16 78.98 0.08 0.025
72.56 0.08 0.118'

17 '

18 72.13 0.00 0.118
19 72.31 0.00 0.118'

20 71.36 -0.09 A 0.118
'

DEWPOINT IH. WATER CHANGE 1HCH. WT.FACTOP.
_

___________ _________ ____________ ________-
,

,

1 10.62 -0.11 - 0.150
2 10.95 -0.14 0.150''

3 10.73 0.25 0.100
4 10.70 0.00 0.150

0.ooes o.o9 _0.0.o -a. --

G..oorg o. . e 4 0. . o o -a. a v.

REF. VESSEL DP= 0.3031 ( 0.0037) PSID
DRYWELL PEE 55URE= 73.3910 ( 0.0110) PSIA
AVG. DEWPOINT PEESS= 11.557 ( 0.0552) IN H2O

,4 r a, t. U.UeUU.3 D c ,a . -, . . . .an,.,6.LU,.iT._itr1F,=. .. _.
.- r.

W T . . ,,4 H e.U.ee4.N,e evn.L 1
,

1 t . -tnrs nnic,=.. +- r:sv
,. WT../,4h.2. . , , _ , . . l. , n, _t= U . _y4 S.. U T H ,_i

..

si..c .. : n n. . .

4. .
-

J. T . ,o. 4 H r.tc r.. . = -

i . e :. m. -.
:.i n s i s e .r n._

- --

..m r-"U t d T . O Jtni- ._ . . . . -. . . .., c- v

: LEhK PnIE TEEND FOR LMET 4 H).lF5
LEAi. RATE = 0.130 + 0.0?65 X HPS

* n c hr D p ,*, .t,,r**.P. ....7- ..:**r*a ..
i t. -...r .i. r s. _.. . . . .. .

C.L^.o_r < C' . _t a.-0.l'r : -,

a . f. r ~ .at u.n, u a. . .: :-: . -
- ::

s *.s ..:- -
.. , . . . .. . . . . . ..-

:P FPt-= U.ati - d . V'.11 ) M*!.

;. r. . ~ ;-_- . L ,., ;. , ,_ .;. y ,.1. .;.. 7 . , , - c . . . ., .; L, .. . . . Is,, ,, h .!, .1i
. .

.

1 _A... a ... . ..

-- U . U r :. t . F _c U . ; .,. .. . ..

. . . !..iIr* . .
*

_ m . .i .. .G st ". . .. .;. 1 . m.

. .

-,

. m. .. . .:. _ n . .a. . . . . , e_: y
,... . . . - . . . . . : . . o. . .;. . .

...,....-.
-

- - . . . . . . . . . . _ _ _ _ _ _ - - _ _ _ _ . . _ _ . . . - _ . . - _ _ ...

= . u. ,_ .. .c. : .:. : . . : . .o. ;; ps . i o.
. ogugp..

-
. . .i .2 .

. . .

. T .. .: -. -
.

.

. . - . * .,....t .
:c

. . ..:
-3, gg ,g , . j : r.c.-- .- ; - : . . ,7 . c . . : i e , . , _

. .

.l. o p--
-. . .,



- - *-

-- * ! .1.6 . . . .r gr .;r ;_ .
. .

iJt-^_; . ;a u n h..-... ... . . . . . .. .. .

* ~ - - *. , 7 0_ -
. a .. .

. ... * 4. .? . q_r* ;..; ***

- .f; } g.. O. ^. . [ .;; . [ _ . :*. .,. ..., .C:
. . _ .. .. n.

. ...._-. ... ... . _ _____ __ . . . . . . _ _ . . .

,. T A jJ- g .]. . -{
*

.* -

. J. t. n. ~? ; . H i. l.lP C.A . . s
-., .... . . , . . , . . . , . . ,, . . ;.cnL 7-*g./; .

. . , .
tb . . a r .-s .s r . ; .... r._. _ = . . . l .1

.4 .. .-
L t* * 6 1 .- . _ s.

%.=*

. I ~ 2 *. n 7. . ". .I. * I .- ~* 7 7 '.' - * '. j *. I ' g* C T.| .7 * . 7 i .' '.' . .C *t. . .!
**

; .

^*
F- . ... .sa- a . e

- . . .__ . _. . __ . _ _ _ . _

c. n. . p . c. 1 e, n. . ;., - s,
. .r .6

_- ,
.. _ n. . ;., 3 n. . n. -. .

-

.__
e .- 3 :. n i c,

' n 6i

I N.55 5.'1- 5:5_6:-
-

,

. . , . 4 :. n. . >. > n. . n. _: ..
-

.

i 6 75.46 0.15 0.027
,. , . . .:. n. . n. c n. . n. : ,. , .

.

? 76.49 0.07 0.075
'-

..

o
. . _

: . _ c.. d u d. U. . U . U ,. :. . .

10 79.13 0.15 0.030'

i 11 75.12 0.07 0.030*

1 12 76.23 0.15 0.030
*

13 79.99 *

0.15 0.025
f- 15 80.33 0.15 0.025

14 79.39 0.15 0.025
,

l o. _ ,2. . U c 0. p1 r g. . c.,c, _r. s ..,

1r <2.54 -0.02 0.118
I 18 72.11 -0.02 0.118
[ 19 72.37 0.06

.'. 0.118
O.118

.
20 71.42* 0.06

L DEWPCINT IH. WATER CHANGE 1HCH. WT. FACTOR
L ___________ _________ ____________ _________

"
1 10.76 0.14 0.150,

2 10.98 0.03 0.150
3 10.56 -0.17 0.100'
4- 10.81 0.11 0.150
5

' 9.84 0.15 0.225
6 9.30 -0.29 0.225

PEF.VE9SEL DP= 0.2984 ( -0.0047) PSID
DRYWELL FRE55URE= 73.4030 < 0.0120) FSIA
AVG.DEUPOINT PFESS= 11.551 ( -0.0062) IN H2O
AVG. CON T . T Et1P = 74.864 ( 0.0690) DEG.F

INTERVAL 72 LEAi: RATE = -0.495 WTV24HR$
int AL T I"E :.E AF' P ATE = 0.238 WTV24HR5
FAINT TO POINT 5T;TISTICAL ER?.OR= + . ' - 1.040 WTV24HR$
, _.
- .'. n f s. . hit

.__

.;. R. _ ,l .. _ _ R . - _ 4 h. U .u. r :c. v r U uns:r. .

LEAL RATE = 0.198 - 0.0198 X HRS
~,e. . ,..a :. r u n. _ c e , h L, . - ' n. _c

. _.- -..;. . .. i.-. ru - . ..s. , -

; -0.24 < SLOPE
' O.20

:: . . .c. n. _ r. = = . .r, :w= =c
. _ . . . . . . . .. ..v- i, .

7.
. .F . c e _ . , e ,.1 _ - - .... :ci., . 1., . :. c. v. r.nr . - .-

W. LIMIT F0; r?dND EO. iLOPE.'LEAi! FATE"* '

. I o. r. r.: 1 . c.c. c.i :- :
. . s .- .

. -0.16 s LEAt: FATE 0.Ti

(
. , , -

eq.
.

, .e.n. . l .r y r .s 0s3. . ,1 T L c.; t 4.. c &.M i p h t J. .i ! y c. 1 ..( ,.r - * * - * *

. . . . ..- . .. .. . ...a- .

.

.
.--_---_-. ..__--_-________________---_ ___-

- . . . . . . . . . . . , . _ . . . . . _
,

. . . , ,.

.itIML''..- ' .EL + . M ;< c . _' r. e n 1.~ / - o + .s c . .. s .I . c.I I., .g . . ...
. .. .

'... *

s* { ?. .c .*. .; ., ! *.. s . ; .' . ,.g . .> c ;.... .. J >

- . -..--..t..-_ . _. ._ . g , ,. F. 4. T * / .~ .*. G O .
.. 4 , . _ g.,

.
. ... __ . . -

_ LOO _



. .- 1. . ' .
' '

.. ; ..-*r. . . -* '.' t. :. . s j.' : ;; : ; L* L .ri:T L; ::,. .. . . . . _ - .

.
r-- - : . .: . * :. - . __ .. _.. . . . .

. . . . , : ; .1. ;- t _. :y. _ w. ., .' . A* *, yir
-

. _ . .

-_- _ __ -______. _ _ ______ __ ....._____._.. __ _ _

r. .:. 7 :- - g 3: ;
. _. . ... ... -..:.

.r.'..,.... : . . . . .

t. 4 , c. T .~ ; I ~22' ;
. . . ~ . . . -. _ * ~ ~ . . ' ' ' ' '.'l ' i'.' C' 2 0 c. ' t* '& - 'v''n s" s _ r . 's' !';.' * *

'

.i . Ia

v

:::::_.?.- . . : .- . _: :
-

.~ t i n- . :- . . c. ;; . .c n. .' T . c .:, .- ' .- -
-

.

w. . .ia_ .

... _.-____ ______ _ __ _ ____ .______.

1 :1.02 0.19 0.03.
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C. 6 75.65 - 0.19 0.02T
?. r .s. . o. m. e. . * r. n. 0. - >.
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7 14 -o. . c o 0 . e .s. o. . n. o m.< s.

I.
15 80.77 0.44 0.025
16 79.41 0.36 0.025

' '
17 72.48 -0.06 0.113'

18 72.13 0.02 - 0.118
19 72.39 0.02 0.118
20 71.45 0.03 '. 0.118

DEWPOIt4T Ill . WATER C H A t1 G E I llc H . WT. FACTOR
_

___________ _________ ____________ _________

- 1 10.80 0.04 0.150-
2 11.06 0.08 0.150
3 10.68 0.12 0.100
4 10.81 0.00 0.150
5 9.76 .-0.08 0.225
6 9.45 0.15 0.225

REF.VE55EL DP= 0.2955 ( -0.0029) PSID
DRYWELL F.: E5 5.URE= 73.4180 < 0.0150) PSIA
AVG.DEWFOINT PESS= 11.597 ( 0.0460) IN H2O
AVG. CONT.TEh?= 75.003 ( 0.1390) DEG.F

INTER'!# L ~3 LEAF FATE = -0.070 WTiv24HR5
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- -------. --------- --------- ------------

1 S1.18 0.15 0.02T
2 79.47 0.06 0.027

. .. .
a. . c e ,e. r. g . e,- cJ . cie- .

. .-

4 75.9" 0.06 0.027
5 77.43 -0.10 0.027

- e.. o e _ n. . n. o o. . n. o r-
io r . -

7 76.06 0.07 0.027
.: .....:.,- n. . n. . i.1. 61 '. =.>

- -

. v:
co.06 0.07 0.075

10 79.47 0.06 0.030
0.03011' 75.37 -0.02 .

12 76.57 0.06 0.030
13 80.41 0.06 0.025
14 79.90 -0.02 0.025-

15 80.84 0.07 0.025
16 79.47 0.06 0.025
17 72.54 0.06 0.118'

'

18 72.11 -0.02 . 0.118
19 72.37 -0.02 0.118

0.11820 71.42 -0.03 -

'

DEWPOINT IN. WATER CHANGE 1NCH. WT. FACTOR
- --------- --------- ------------ ---------

1 10.84 0.04 0.150
~-

2 11.10 0.04 0.150
3 10.66 -0.02 0.100
4 10.81 0.00 0.150
5 9.88 0.12 0.225

.

6 9.30 -0.15 0.225

PEF. VESSEL DP= 0.2976 ( 0.0021) PSID
DRYWELL PRESSUFE= 73.4250 ( 0.0070) PSIA
AVG.DEUFOINT PRESS = 11.601 ( 0.0035) IN H2O
AVG. CONT. TEMP = 75.027 ( 0.0240) DEG.F

INTERVAL 74 LEAK RATE = 0.216 WT%/24 HRS
TOTAL TIME LEAE RATE = 0.229 WT%/24 HRS
FOINT TO POINT STATISTICAL EF.ROR= +/- 1.028 WT%/24 HRS
LEAK RATE TREND FOR LA5T 4 HOURS

. n . it
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1

1

.:00 PEP WCL.4 0 T A TION --F/EF t.RENC E VESSEL METHOD
INTECF nTED ! ?!i1AT:V CONTAINMENT LEAURCE RATE TEST-NOV.1976
---------- .---------------------------------------------

DATA :'IT NUl1DEP 1
11, / Te; 1020 HOURS1

LAST. INTERVAL n0URS 0.00--

TEMPERATURE DEGREES F CHANGE DEG.F WT.FACTCn
----- --- ------- - ------------ --------

'

1 76.55 0.00 0.027
2 75.09 0.00 0.027
3 '72.00 0.00 0.027
'4

' -71.49 0.00 0.027
5 73.04 0.00 0.027
6 .71.14 0.00 0.027
7 71.49 0.00 0.027
8 72.35 0.00 0.075
9 71.66 0.00 0.075

10 74.50 0.00 0.030-

11 70.89 0.00 0.030,

12 71.92 - 0.00 0.030
13 75.95 0.00 0.'025
14 75.09 O.00 'O.025

'

,

15 76.12 0.00 0.025'16 - 75.01 0.00 0.025
17 71.92 0.00 0.118
18 71.57 0.00 0.118
19 71.75 0.00 ', 0.115
20 70.80 0.00 0.118

DEWPOINT IN. WATER CHANGE 1HCH. WT. FACTOR
------- J--------- ---------- ------------'

1 9.57 0.00 0.150
2 9.75 0.00 - 0.150
3 9.55 0.00 0.100
4 9.64 0.00 0.150
5 10.05 0.00 0.225
6 9.27 0.00 0.225

REF. VESSEL DP= 0.1438 ( 0.0000) PSID
DRYWELL PRESSURE = 73.2320 ( 0.0000) PSIA
AVG. DEWPOINT PRESS = 10.948 ( 0.0000) IN H2O
AVG. CONT. TEMP = 72.345 ( 0.0000) DEG.F
CONTAINMENT TOTAL MASS (DRY AIR)= 64545.00 POUNDS

NO LEAKAGE RATE VALUE CALCULATED FOR DATA SET #1

s

e

-

.

e
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COOPEP tiUCLr t' cit:nti--REFER ?!K E VE5SEL DETHOD
It1TEGF A1ED Rir-- / .0t1TAIrE ' LEAF AGE F ATE TEST-t109.1976
_ _ _ _ _ _ _ _ _ . . . _ . . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

DATA SET t10t4EF 2
lie 6' 76 1120 HOUPs

! L AST I t1TEF '.'A'_ . H _ 2? 1.00 HOUTS FP:.'M T=0 1.00-- .

TEMPEFiATURE DEGREES F CHAT 1GE DEG.F UT.FRC~C
_________ -________ ____________ _ _ _ _ _ . _ ,

1 "76.87 0.32 0.02-
2 75'.33 0.24 0.027'
3 72.33 -0.33 0.027
4 71.73 0.24 0.027
5 - 73.19 0.15 0.02-
6 71.47 0.33 0. 0.

'

T 71.81 0.32 0.027
8 72.58 0.23 0.075

*

9 71.81 0.15 0.075
10 74.99 0.49 0.050.

11 71.12 0.23 0.030
12 72.41 0.49 0.030'

.

13 76.27 0.32 0.025~

14 75.59 0.50 ,

0.025
0.025

15 76.53 0.41
16 s 75.42 0.41 0.025-
17 71.90 -0.02 0.113
18 71.64 0.07 0.119
19 71.73 -0.02 -s 0.11?
20 70.86 0.06 0.119-

.
DEWPOINT IH. HATER CHAtlGE 1NCH. HT. FACT 4

\
.

1 9.48 -0.09 0.150-'

2 9.77 0.02 0.150
3 9.66 0.11 0.100 ,

4 9.66 0.02 0.150
5

'

9.61 -0.44 0.225
6 9.25 -0.02 0.225

REF. VESSEL DP= 0.1469 ( 0.0031) PSID
DRYHELL PRESSURE = 73.2600 ( 0.0280) PSIA
AVG.DEWPCIt1T PRESS = 10.849 ( -0.0994) IN H2O
AVG. CONT. TEMP = 72.514 ( 0.1690) DEG.F

INTERVAL 1 LEAK RATE = -0.022 HT%/24 HRS
TOTAL TIME LEAK RATE = -0.022 WT%/24 HRS
POINT TO POIt1T STATISTICAL ERROR = +/- 0.000 HT%/24 HRS
TREt1D EQUATIGti110T CALC.<LESS THAN 5 DATA SETS)

HASS PLOT C0tiTAINMEt1T LERKAGE RATE ANALYSIS
___________________________________________

C0t1TAIHt1ENT TOTAL NASS(DRY AIR)= 64545.50 POUtIDS |
LEAK RATE 110T CALC. (<3 DATA SETS) '

:-
.'
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C O O P'E R N U i.'L E A F ' iv Mh--PEFFRENCE'VE55EL NETH0li
INTEGEH1C?s FEI: C 0rt T A l HNEh.T LE.< AGE PATE TEST-t10V.1?76 :
______.________.-______________________-__-_-----_--_---_

DATA SET NUi1BE 3
11/ 76 ll.10 HOUPi-

LAST IhTER'. AL . HOUPS 1.00 HOURS FPOM T=0' 2.00
%-

_ h bb bbb__ b _ b_ 1 1_I
'l 77.23 0.36 0.02-
2 75.61 0.28 0.02T,

3 72.52' O.19 0.02?
4 72.09 0.36 0.027
5 73.55 0.36 0.027
6 71.66 0.19 0. 02 T'
7' 72.00 0.19 0.027
6 72.86- 0.28 0.'075
9 72.09 0.28 0.075

10 75.35 0.36 0.030
'

11 71.40 0.28 O.030
12 72.61 0.20 0.030-

.

13 76.55- 0.28 0.025-

14 75.78 0.19 0.025'
'

15 76.72 0.19 0.025
16 - s, 75.61 0.19 0.025
17 72.00 0.10 0.118
18 71.66 0.02 0.118
19 71.83 0.10 0.119s

20 70.89 0.03 0.118-

DEHPOIt1T .IN. HATER CHANGE li1CH. HT. FACTOR
_________ _________ ____________ ________c

1 9.72 0.24 0.150--

2 9.79 0.02 0.150
3 9.77 0.11 0.100
4 9.77 0.11 0.150
5 9.62 0.01 0.225
6 9.07 -0.18 0.225

REF. VESSEL DP= 0.1565 ( 0.0096) PSID
DRYWELL PRESSURE = 73.2730 ( 0.0130) PSIA
AVG.DEUPOIllT PRESS = 10.877 ( 0.0285) Iti n20
AVG. CONT. TEMP = 72.684 ( 0.1700) DEG.F

INTERVAL 2 LEAK RATE = 0.344 HT%/24 HRS-
TOTAL TIf1E LEAK RATE = 0.161 HT%/24 HRS
POIt1T TO POINT STATISTICAL ERROR = +/- 0.518 HT%/24HR5
TREt1D EQUATION t10T CALC.(LESS THAtt 5 DATA SETS)

MASS PLOT CONTAlt1 met 1T LEAKAGE RATE ANALYSIS
___________________________________________

C0t1 TAIT 1 met 1T TOTAL MASS (DRY AIR)= 64536.20 POUNDS
LEAK RATE = 0.164 UT%/24HR$
95% CONFIDEt1CE LEVEL = +/- 2.438 HT%/24H;:S

~

e
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Cr.00ER ' ' EAP STA i f 0H--REFEFi40't VES9EL IiETHOD'.
Iti rECF . . < , J r:as , -.0 tit AINHEh ' LEHK AGE RATE TEST-tidV.1.U6
_ _ _ _ _ _ - - . . _ - _ . - _ . . _ - _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

DATA SE' _ EER 4
1 1. ' i Tv I?20 HOURS

LAST INTEF *iL.HOUM 1.00 HOURS FPOM T=0 3.00

WT.F71C70?)
TEt1 PEE E Ti..RE DEGPEES F CHANGE LEG.F
_________ _________ ____________ . ________

1 77.32 0.09 0.027
: <5.78 0.17 0.027,

5 72.69 0.17 0.~027. ,

4 72.26 0.17 0.027
5 . '73.72 0.17 0.027
6 71.83 0.17 0.027
7 72.18 ~0.18 0.027
6 73.04 0.18 0.075
9 72.26 0.17 0.075

10 75.44 0.09 0.030
11 71.66 0.26 - 0.030*

12 72.86 0.25 0.030,

13 76.72
~

0.17 0.025.

14 76.04 0.26 0.025
15 76.89 0:17 " 0.025
16 75.87 0.26 0.025__

'

17 72.00 0.00 0.118
18 71.75 0.09 - 0.119
19 71.83 0.00 0.119,

20 70.97 0.08 '. 0.11S
DEWPOINT IN. WATER CHANGE 1NCH. WT. FACTO.:

- _________ _________ _ _ _ _ _ _ _ _ _ _ _ _ . ________c

1 9.69 -0.03 0.150' -

2 9.80 0.01 0.150
3 9.69 -0.08 0.100
4 9.72 -0.05 0.150
5 9.73 0.11 0.225
6 9.13 0.06 0.225

REF. VESSEL DP= 0.1649 ( 0.0084) PSID
DRYWELL PRESSURE = 73.2810 ( 0.0080) PSIA
AVG.DEWPOIt1T PRE 3S= 10.897 ( 0.0200) IN H2O
AVG. CONT. TEMP = 72.800 ( 0.1160) DEG.F

INTERVAL 3 LEAK RATE = 0.296 WT%/24 HRS
TOTAL TIr1E LEAK RATE = 0.206 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 0.398 WT%/24 HRS
TREND EQUATION t10T CALC.(LESS TH6tl 5 DATA SETS)

f1 ASS PLOT CONTAIt1 MENT LEAKAGE RATE ANALYSIS
___________________________________________

CONTAIhr1ENT TOTAL MASS (DRY AIR)= 64528.20 POUNDS
LEAK RATE = 0.222 UT%/24 HRS
95% CONFIDENCE LEVEL = +/- 0.369 WT%./24hR$

t
a
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i

COOPFF r: :CL;- 4:TATION--REFEPENCE VESSEL METHOD '

INTECFA.ED r'. ..T:V LG|lT AINNENT LEAKAGE PR TE TEST-N0Y.1976
~

1---_-__-----_ ... - - - _ - - _ - - - - - - _ _ - - - - - _ - - --.. - - - - - - - _ - - - - - - _
DATA SET erJnr 5u-

11/ i- - :420 40URS
( LAST IN1dFW HUUP9 1.00 HOURS FRGFT=0 4.00,

TEMPERATURE DEGREES F CHANGE DEG.F WT.FAC :--------_ ----_---_ ____.-__---- --_---_.

1 77.50 0.18 0.02:2 75.95 0.17
, 0.0273 72.95 0.26 0.0274 72.43 0.17 0.0275 . 73.89- 0.17 'O.01-6 72.09 0.26 0.0?-7 72.52 0.34 0.02?8 73.'29 0.25 0.0759 72.52 0.26 0.07510 75.78 0.34 0.030

11 71.82 0.17 0.020
,

12 73.04 0.18 - 0.0?0.

13 76.39 0.17 0.025
~

14 76.12 0.08 .0.025-

15 77.15 0.26 O.025
'

16 76.04 0.17 0.025''17 72.09 0.09 0.11'i18 71.75 0.00 0.115-19 71.92 0.09 - 0.11!20 70.97- 0.00
s

0,115-

DEWPOINT IN. WATER CHANGE INCH. WT.FAC :. --------- --------_ _-----------( ;.- 1 9.72 0.03 0.15C
-_-----_;

2 10.13 0.33 0.1503 9.84 0.15 0.1004 9.84 0.12 0.1505 9.77 0.04 0.2256 9.09 -0.04 0.225
REF. VESSEL DP= 0.1786 ( 0.0137) PSIDDRYNELL PRESSURE = 73.2900 ( 0.0090) PSIAAVC.DENPOINT PRESS = 10.985 ( 0.0872) IN H2OAVG. CONT. TEMP = 72.938 ( 0.1380) DEG.F

INTERVAL 4 LEAK RATE = 0.550 WT%/24 HRSTOTPL TINE LEAK RATE = 0.292 WT%/24HPS
POINT TO POINT STATISTICAL ERROR = +/- 0.473 WT%/24HR$
LEAK RATE TREND FOR LAST 4' HOURS

LEAK RATE = 0.042 + 0.1667 X HR$
95% CONF. LINIT FOR TREND EQ. SLOPE

-0.01 < SLOPE < 0.15
LEAK RATE TREND SINCE T=0

LEAK RATE = -0.125 + 0.1667 X HR$
95*. CONF. LIMIT FOR TREND EQ. SLOPE / LEAK RATE

-0.01 < SLOPE < 0.25
.

-0.18 < LEAK RATE < 1.li
! .

- MASS PLOT CONTAINMENT LEAKAGE PATE ANALYSIS
_ ----_----------_----------------_----------

CONTAINNENT TOTAL MASS (DRY AIR)= 64513.40 POUNDS..

LEAK PATE= 0.299 WT%/24HFicT, . C O:iF ! DWT LP/F: = +/- 0.196 NT'v2 M :-200-



j COOPER .;E9. STATIGH--REFERENCE VESSEL i ETHOD
'

..'iTECF
I . .: N DIARY C0t1TAllti!ENT LEAKAGE FATE TEST-HOV.1976
- - - - - . . .. . . .. -.-------------- ---------------------------

DATA CE! " Ji. cP 6
11/ 6' 1520 H0JPS

LAST Ir!EF HOURS 1.00 HOUPS FC M T=0 5.00
-

TEMPERATUPE -LEGREES F CHANGE DEG.F WT.FA:^::
--------- --------- -----------_ ------.--

1 7" 7" (j ~7'

i 7h: Sh 5:3s 5: u .-5E
gj

:. 13, . c .

-U.... U. va.---
s * -

.:. co
4 72.71 0.28 0.02-
5 74.26 0.37 0.02"
6

' 72.37 .
0.19 0.027
0.28 0.01'

7- 72.71
G 73.57 0.28 0.075.

9 72.80 0.28 0.0 5
10 75.80 - 0.02 0. 0':. C
11 72.11 0.28 0. 0':- 0.

12 73.14 0.10 0.03C
'

13 77.08 0.19 0.01?-

14 76.40 0.28 0.025
15 77.26 0.11 0.025,

16 76.23 0.19 0.025
17 s 72.11 0.02 0.1 ; .L

18 71.77 0.02
19 72.03 0.11

~
0.11i
0.11E

20 71.08 0.11 s 0.1.5
DEWPOIllT IH. WATER CHANGE 1HCH. WT. F A.: T0 :

'

-_-__---- ___------ --__---_---_ ---------

1 9.80 0.08 0.150
2 9.98 -0.15 0.150''

3 9.95 0.11 0.100
.4 9.95 0.11 0.150
5 9.78 0.01 0.225
6 9.08 -0.01 'O.225

REF. VESSEL DP= 0.1906 ( 0.0120) PSIL
DRYWELL PRESSURE = 73.2880 ( -0.0020) PSIA
AVG.DEWPOIt1T PRESS = 11.001 ( 0.0169) IN H20.
AVG.COHT. TEMP = 73.099 ( 0.1610y DEG.F

INTERVAL 5 LEAK PATE= 0.409 WT%/24HFS
TOTAL TINE LEAK RATE = 0.316 WT%/24HRi
POINT TO PO!!1T STATISTICAL ERROR = +/- 0.423 WT%/24HES
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.102 + 0.1068 X HRS
95% CONF. LIMIT FOR TREtID.EQ. SLOPE

-0.01 < SLOPE < 0.22

LEAR EATE TEEtID SINCE T=0 -

LEAK RATE = -0.005 + 0.1068 X HR3
-

,

95*. C0iiF. LITIIT FOR TREND EO. SLOPE / LEAK RATE i
-0.01 < SLOPE < 0.21
-0.04 C LEAK RATE < -1.;0

-

r1ASE PLOT C0t1TAlliMENT LEAKAGE RATE RHALYSIS
. --------_------- ..-------------------------

-

CONTAIlli1EtiT TOT AL HAS$(DRV AIR)= 64502.30 POUtIDS
-

~

LEAR RATE = 0.338 WT%/244:'
95*. CONFIDENCE LEVEL = +/- 0.105 WT%/24HRi

__ -201-



. _ _ _ _ _ _ _ _ -

COOPER li:'CLFri iinT 'G --REFERENCE VE55EL METHOD
INTEGRd _J .r?i J. .H F4T LEAEiiGE RATE TEST-NOV.1.476-

- - - - - - - - . . _ , - - - - - _ - - - - _ . . - - - - - - - - - _ - - _ - _ - - - - - - - - _ - - - - - - -

DATH t.c t NOMEh -

11- e.- 76 :%- +>.--
LAST l u i ?.ML , i .be . 0C HOUP5 FP0f1 T=0 s.00

-

TEMPERATURE DEGEEEi F CHANGE DEG.F WT.FACTC
_-_-_--_- -_------- ----_------- -_------

1 75.11 0.34 0.02-
2 76.49 0.09 0.02'
3 73.40 0.17 0.027
4 72.97 0.26 0.027
5 74.43 0.17 0.027.

6 72.54 0.17 0.027
7 ~72.97 0.26 0.027
8 73.74 0.17 0.075
9 73.06 0.26 0.075

10 76.23 0.43 0.030.

1-1 72.37 0.26 0.030-

12 73.49 0.35 0.030,

13 77.26 - 0.18 0.025
14 76.49 0.09 0.025.

15 77.43 0.'17 0.025.

16 76.40 0.17 0.025'
17 72.20 0.09 0.113 |'

18 71.85 0.08 . 0.118 |
19 72.03 0.00 0.11S

! 20 71.08 0.00 ', 0.118
DEWPOINT IN. WATER CHANGE INCH.

WT. F ACTO)-_-_______ --_---_-_ _____---____ _____-_-

1 9.89 0.09 0.1502,

2 10.14 0.16 0.150
3 9.98 0.03 0.100
4 10.02 0.07 0.150
5 9.72 -0.06 0.225 |6 9.33 0.25 0.225

REF.VE5SEL DP= 0.196c ( 0.0054) PSID
DRYWELL PRESSURE = 73.3090 ( 0.0210) PSIA
AVG. DEWPOINT PRESS = 11.096 ( 0.0942) Irl H2O
AVG. CONT. TEMP = 73.238 (, 0.1390) DEG.F |

INTERVAL 6 LEAK RATE = 0.285 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.310 HT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 0.379 HT%/24hR5
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.378 - 0.0006 X HR5
95% CONF. LINIT FOR TREND EQ. SLOPE

-0.10 < SLOPE t 0.10

LEAK RATE TREND SINCE J=0
LEAK RATE = 0.112 + 0.0566 X HRS

95% CONF. LINIT FOR TR2ND EG. 5 LOPE / LEAK RATE
-0.03 < SLOPE < 0.15
-0.08 < LEAK RATE < 0.99

/

-
f1 ASS PLOT CONTAIHilENT LEAKAGE PATE ANALYSIS

_ _------------------_--_--_-_--------_-_----
~

CONTAltiMENT TOTAL MASStDRY' AIR)= 64494.60 FOUNDS_

LEAK RATE = 0.346 UT%.'2 0i?.
45*. C 0;iF IDFN:.' I EVEL: 7202- +/- 0.065 U T*: 24' C .

. . _. .
.

_ - _ _ _ _ _ _ _ _ .



C00 PEP NU LEAR S' YJIC.c--PEFEF EHCE "E55E. i1ETHOD
Ih riuR IIE. ? Pine i . HhtiENT LEAt AGE iTE TE3T-NOV.1976.-
_________. .________.._..__________________________________

DATA SET i:. lEP i
11- 6 76 ;720 HOURS

LA5 T IllTE.; VAL, HOUR; 1.00 HOUR 5 rPCM T=0 7.00
%-

TEMPUATURE DEGREES F CHANGE DEC.F HT. FACT 7.1
_______J_________ _________ ____________

1 78.20 0.09 0.027
2 76.66 0.17 0.027
3 72.57 0.17 O.027

'

4 73.06 'O.09 0.027
5 . 74.60 0.17 0.027
6 72.80 0.26 0.027
7 73.14 0. 17 0.027
8 73.92 0.18 0.0?2
9 73.14 0.08 0.07C

10 76.23 0.00 0.0?O
11 72.46 0.09 0.030*

19 73.57 0.08 0.030
13 77.34 0.08 0.025
14 76.66 0.17 0.025-

15 77.60 0.17 0.025
16 76.57 0.17 0.025.,

17 72.28 0.08 0.118
'

18 71.94 0.09 - 0.118
19 72.11 0.08 . 0.119
20 71.17 0.09 '. 0.118

DEWPOINT IH. WATER CHANGE 1HCH. WT. FACTO $
________J_________ _________ ____________

1 9.82 -0.07 0.150''
2 9.86 -0.28 0.150
3 10.03 0.05 0.100
4 9.95 -0.07 0.150
5 9.35 -0.37 0.225
6 9.20 -0.13 0.225

REF. VESSEL DP= 0.2052 ( 0.0092) PSID
DRYWELL PRESSURE = 73.3100 ( 0.0040) PSIA
AVG. DEWPOINT PRESS = 10.925 ( -0.1704) Iti H2O
AVG. CONT. TEMP = 73.347 ( 0.1090) DEG.F

INTERVAL 7 LEAK RATE = 0.096 WT%/24 HRS
TOTAL TIl1E LEAK RATE = 0.280 WT%/24 HRS
POINT TO POItlT STATISTICAL ERROR = +/- 0.382 WT%/24HR$
LEAK RATE TREND FOR LAST 4 HOURS'

LEAK RATE = 0.460 - 0.0666 X HRS
95% CONF. LIMIT FOR TREND EO. SLOPE

-0.18 < SLOPE < 0.05

LEAK RATE TREND SIllCE T=0
LEAK RATE = 0.230 + 0.0124 X HRS

95% CONF. LIMIT FOR TREND EQ. SLOPE / LEAK RATE
-0.06 < SLOPE < 0.09
-0.22 s ' LEAK RATE < 'O.86

_

-

.
MASS PLOT C0t1TAINHEHT LEAKAGE RATE ANALYSIS
____________________________ ______________

._
- CONTAIMMENT TOTAL MASS (DRY AIR)= 64492.00 POUNDS

LEAK RATE = 0.328 WT%/24HP'
95' CONFIDENCF LEVEL = +/- 0.049 UT*./24HR5

m



cuuetk nm:LL -n t 1.-; 151- , cF EkU4.i /t-tet naINov
ItlTEGRATED F,-:IMAF:Y C0tiTAblMEh f LEAKAGE RATE TEST-t40V.1976
-_--- --- -...--- ...-------. ------- --- ------- _----_.

DATA SET NUMBER 9

11/ 6- 76 .520 HOL.Ri.
LAST INTEPVAL,H00R 1.00 HOURS FROM T=0' S.00

TEMPEFRTUPE DEGREES F CH,r4GE DEC. F U T . F A .' ' : :--4

--------- -----_-_- --_---_-__-- ---------

1 78.47 0.27 0.02~
2 77.11 0.45 0.02T
3 73.77 0.20 0.02T
4 73.25 0.19 0.02~-

5 74.79 0.19 0.027
6 72.99 0.19 O.02-

'

,

7
'

73.34 0.20 0.02-.

8 74.20 0.28 0.075
9 73.51 0.37 0.075

10 76.68 0.45 0.030
11 72.74 0.28 0.030
12 73.85 0.28 0.030-

13 77.79 0.45 0.025'

14 77.11 - 0.45 0.025
15 78.05 0.45 0.025.

16 76.94 0.37 0.025
; 17 72.31 0.03 0.115

18 ' 71.96 0.02 0.115-

19 72.13 0.02 . 0.115
20 71.19 0.02 0.11:

DEWPOIllT IN. WATER CHAtlGE litCH. ', W T . r H L . <.. n
___-_---_ _--__-__- -_________-- --_-_-___

1 9.88 0.06 0.150
2 10.30 0.44 0.150."
3 10.08 -0.04 0.100
4 10.12 -0.01 0.15:
5 . 10.13 0.78- 0.225
6 9.35 0.15 0.225

PEF. VESSEL DP= 0.2065 ( 0.0013) PSID
DRYWELL PRESSURE = 73.3290 ( 0.0160) PSIA
AVG.DEWPOIllT PRESS = 11.240 ( 0.3151) IN H2O
AVG. CONT. TEMP = 73.525 ( 0.1780) DEG.F

ItlTERVAL 8 LEAK RATE = 0.411 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.296 WT%/24 HRS
POINT TO POIt1T STATISTICAL ERROR = +/- 0.366 WT%/24 HRS
LEAK' RATE TREllD FOR LAST 4 HOURS

LEAK RATE = 0.469 - 0.0591 X HRS
95% C0tlF. LIMIT FOR TREND EQ. SLOPE

-0.19 < SLOPE < 0.07

LEAK RATE TREND sit 1CE T=0
LEAK RATE = 0.210 + 0.0192 S HR$

95% C0t1F. LIMIT FOR TREllD EO. SLOPE / LEAK RATE
-0.04 < SLOPE < 0.07 :
-0.08 < LEAK RATE < 0.51 |.

,

MASS PLOT C0tlTRIt1MEtiT LEAKAGE RATE AllALYSIS-

.-------_--_----_-_-_.------_-_------__------
-

C0t1TAlttMEtiT TOTAL MASS (DRY AIR)= 64480.90 POUT 4DS~-

~
LEAK RATE = 0.326 UT%/2cHFi
95% C0tiFIDEllCE LEVEL = +/- 0.037 WT%e24HRi

._ -?m



-i er : .Fe,r :TA: 7p_-pEFF;ENCE' f5SLL r1ET40'- -

. Et ._; FF1 +Y .:iTAlhilE iT LErd AGE R A TE TE'i.T-r40'/o 1976
.-_. ._.-___ -- - ._______-______-__ .-______--__-______

mTA .. n ' :n E- 10
11 . 7t 1920 h00FS

LAST INTER /AL.HOUFS 1.00 HOURS Fk0rl f=0 9.00
-

TEllPEPA 1. E DEGREES F
C '_aulE KG. F ____

WT.F
_______-- _____-__- _ __________

1 78.64 0.17 0.
2 77.11 0.00 0.
3 74.11 0.34 0.
4 73.59 0.34 0..
5 75.05 0.26 0.i

6 73.25 0.26 0.i

7 72. 68' O.34 0.i

8 74.37 0.17 0.i

9 73.59 0.08 0.1
10 76.94 0.26 0.t
11 72.99 0.25 0.1-

12 74.20 0.35 0.1
13 77.96 0.17 0.8
14 77.36 0.25 0.1
15 78.30 0.25 0.i

16 _ 77.11 0.17 0.1
17

_' 72.39 0.08 0.
18 72.05 0.09 0.
19 72.13 0.00 0.
20 71.19 0.00 '', O.

DEWPOINT IN. WATER CHANGE INCH. HT. FI
_________ _________ ____________ _ _ _ _ .

.1 9.92 0.04 0.--

2 10.29 -0.01 0.
3 10.11 0.03 0.

'4 10.17 0.05 0.
5 9.48 -0.65 0.:

6 9.40 0.05 0..

REF. VESSEL DP= 0.2058 ( -0.0007) PSI:
DRYWELL PRESSURE = 73.3520 ( 0.0230) PSIl
AVG.DEUPOINT PRESS = 11.121 ( -0.1194) IN I

AVG. CONT.TEt1P= 73.657 ( 0.1320) DEG
.

INTERVAL 9 LEAK RATE = -0.170 WT%/24 HRS
TOTAL TIl1E LERK RATE = 0.244 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 0.462 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.413 - 0.1033 X HRS
95% CONF. LIMIT FOR TREND EG. SLOPE

-0.27 < SLOPE < 5

LEAt: RATE TREND SINCE T=0
LERK RATE = 0.333 - 0.0176 :: HRS

95*. C ONF . LIMIT FOR TREND EQ. SLOPE / LEAK RATE
-0.08 SLOPE
-0.34 LERK RATE

.< is

< t

.

.
[1 ASS PLOT CONTAINMENT LEAKAGE RATE HNALYSIS

.

CONTAIhMENT TOTAL I'iASS(DRY AIP)= 64485.40 POUNDS-

LEAL F..!E= 0.293 nth /24H'
n, .: c t .c g y. r; Lc9= +- 6.041 UT'. 2.:R_

-z05-
,



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CO.JEP GUCLEAT T ATI0il---RLcFPENC E VESSEL METhuD-

I!S T EGF i:TFr :P ' W' L0tt TAIinENT LOttAGE PATE TEST-t10V.1976.

------------- . - - - - - - - - - - . . . . - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

DATA ??T N';ME: 11
11/ & . 2020 H0 ?Rr

!.AST INTERVA. P. 4? 1. i HOURS FRot1 T=0 10.00
i

TEMPEPi4TURE DEGREES F CHAT 1GE DEG.F U T . F r : T F '-
-____---_ _-_______ --- ___-__-- ____.----

1 79.39 0.75 0. 01.'
, , , , U . . :. t..- U . t. .w<,<<

- -.

m
.,..,e. ,,.t yo .-.., . . , o- ,--

- . . u
-.

..

4 74.34 0.75 0.027
5 75.72 0.67 U.us.
6 75.92

,
0.67 0.027-

< <4.34 0.66 0.027
S 75.12 0.75 0.075
9 74.43 0.84 0.075

10 77.60 0.66 0.030
11 73.57 0.58 0.030,

12 74.77 0.57 0.030
13 78.96 1.00 0.025'

14 78.28 0.92 0.025
15 79.30 1.00 .0.025
16 78.02 0.91 0.025
17 . 72.37 -0.02 0.11S
18 72.03 -0.02 0.119
19 72.20 0.07 0.118
20 71.25 0.06 s 0.119

DEWPOItti Ill. WATER CHANGE lt1CH. WT.FACTGP-

--------- --------- ------------ ---------

#
1 10.38 0.46 0.150' "" 2 10.54 0.25 0.150
3 10.42 0.31 0.100
4 10.34 0.17 0.150

,

5 10.52 1.04 0.225 '

6 9.31 -0.09 0.225

REF. VESSEL DP= 0.2008 ( -0.0050) PSID
DRYWELL PRESSURE = 73.4010 ( 0.0490) PSIA
AVG. DEWPOINT PRESS = 11.499 ( 0.3777) IN H2O ,

AVG.C0t1T. TEMP = 74.069 ( 0.4120) DEG.F |

INTERVAL 10 LEAK RATE = 0.269 WT%/24 HRS
TOTAL TIf1E LEAK RATE = 0.247 WT%/24HRE
POINT TO POIt1T STATISTICAL ERROR = +/- 0.436 WT%/24 HRS
L'ERK RATE TREtID FOR LAST 4 HOURS

LEAK RATE = 0.238 - 0.0298 X HRS
95% C0t1F. lit 1IT~FOR TREtID EQ. SLOPE

-0.23 < SLOPE < 0.17

LEAK PATE TREND SINCE T=0 -

LEAK PATE= 0.310 - 0.0115 X HR$
95>. C0t1F. LIMIT FOR TREtiD EG. SLOPE / LEAK RATE

-0.06 < SLOPE ( 0.03
-0.26 < LEAK RATE s 0. 6 -

.

-

11AS5 PLOT 00t1TAIHMEt1T LEAKAGE RATE At1ALYSIS
. ------ ------------------------------------

~

C0t1TAltmEt1T TOTHL MASS (DRY. AIR)= 64478.10 POUNDS-

~

LEAK FATE = 0.281 WT%/24HPS
95': CONCIDEliCE LEVEL = +/- 0.037 WT%/24H.C5
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30 PEP .. C3 STATION--REFEREHCE VESSEL METHOD
1 . NTEGTc 'L I' .:APY C0tlTAINh :!T LERKAGE RATE TEST-HOV.1976______..._____'_____________...____________________________

DATA 5- *'qF 12 |.

J 2120 HOURS |11/ o
LA5T I h '. 9 f.'a . HOURS 1.00 HOURS FROM T=0 11.00

-
TEMPEFnTU'E DEGREES F CHANGE DEG.F LT.FACTOS
___--_-__ _________ ____________ ______-_,

1 79.56 0.17 0.027
2 77.94 0.17 0.027
3 74.95 0.09 0.027
4 74.52 0.18 0.r27
5 75.89 0.17 0.02?
6 - 74.09 0.17 O.027'

7 74.52 0.18 0.027
8 75.29 0. 17 0.075
9 74.60 0.17 0.075

10 ,77.94 0.34 0.020
11 73.83 0.26 0.030

'

12 75.12 0.35 O.030
78.96 0.00 0.02513 -

'

14 78.45 O.17 0.025
15 79.30 ' O.00 0.025
16 78.02 0.00 0.025
17 72.37 0.00 0.113.s
18 72.03 0.00 0.118
19 72.20 0.00 0.118

0.11820 71.34 . 0.09 .s

DEWPOIllT IH. WATER CHANGE li1CH. WT. FACTOR.

_________ _________ ____________ ________m

1 10.52 0.14 0.150-

2 10.24 -0.30 0.150t --

3 10.48 0.06 0.100
4 10.37 0.03 0.150 i

'

~5 9.93 -0.59 0.225
6 9.12 -0.19 0.225

REF. VESSEL DP= 0.2066 ( 0.0058) PSID
DRYHELL PRESSURE = 73.4190 ( 0.0180) PSIA
AVG.DEUPOINT PRESS = 11.310 ( -0.1886) IN H2O
AVG. CONT. TEMP = 74.168 ( 0.0990) DEG.F

INTERVAL 11 LEAK RATE = -0.037 NT%/24 HRS
TOTAL TIME LEAK RATE = 0.221 HT%/24HR$
POIt1T TO POIrli STATISTICAL ERROR = +/- 0.448 HT%/24 HRS
LEAK RATE TREtiD FOR LAST 4 HOURS

LEAK RATE = 0.195 - 0.0408 X HRS
95% CONF. LIMIT FOR TREtID EQ. SLOPE

-0.24 < SLOPE < 0.16

LEAU RATE TFEt1D SIHCE T=0
LEAK RATE = 0.350 - 0.0215 X HRS

95% CONF. lit 11T FOR TREtID EO. SLOPE / LEAK RATE
-0.06 < SLOPE < 0.02
-0.31 < LEAK RATE < 0.52

!
'

'
MAOS PLOT CONTAItit1ENT LEAKdGE RATE At1ALYSIS
___________________________________________

~

POUT 1DS. C0i1TAINNENT TOTAL MASS (DRV AIR)= 64479.00 -

- LEAK RATE, 0.260 'HT*u24HPS
95% C0t1FIDEt1CE LEVEL = +/- 0.038 WT%'24Hhs

-207-



C00 pef .10CLEAP STATI0tl--PEFEPENCE VESSEL M THOD
INTEG- iED FPI ARY FONTAINNENT LEAKAGE FATE TEST-NOV.1976
______..___________ ____,___________ ____________________

LnlH a..NUNDER '3
11- 6/ 76 2220 HOURS

LAST INTERVAL. HOOPS 1.00 HOURS FROM T=0 12.00
-- ,

_bb b !__ b__ _[1Ib1b'

1 79.64 0.08 0.027
2 .78.02 0.08 0 . 13 2 ;

3 ?4.95 0.00 0.027
4 74.43 -0.09 0.027
5 75.89 0.00 0.027
6 74.17- 0.08 0.027
7 74.52 0.00 'O.027
8 75.29 0.00 0.075
9 74.60 0.00 0.075

10' 77.77 -0.17 0.030
11 73.83 0.00 0.030.

12 74.95 -0.17 0.030
13 78'.96 0.00 0.025'

14 78.20 -0.25 0.025-

*

15 79.13 -0.17 0.025
16 78.02 0.00 0.025
17 , 72.46 0.09 0.118
18 72.11 0.08

'
0.118

19 72.20 0.00 O.118
20 71.34 0.00 s 0.118

DEWPOINT IN. WATER CHANGE INCH. WT. FACTOR'
'

_________ _________ ____________ _________
'

1 10.33 -0.19 0.150''-
2 10.79 0.55 0.150
3 10.23 -0.25 0.100

~

4 10.41 0.04 0.150
5 10.27 0.34 0.225
6 9.32 0.20 0.225

REF. VESSEL DP= 0.2241 ( 0.0175) PSID
DRYWELL PRESSURE = 73.3930 ( -0.0260) PSIA
AVG.DENPOINT PRESS = 11.466 ( 0.1560) Ill H2O
AVG. CONT. TEMP = 74.172 ( 0.0040) DEG.F

INTERVAL 12 LEAK RATE = 0.760 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.266 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 0.528 HT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.080 + 0.0832 X HRS
95% CONF. LIMIT FOR TREND EG. SLOPE

-0.23 < SLOPE < 0.29

LEAK RATE TREND SINCE T=0
LEAK RATE = 0.239 + 0.0042 HRS

"

95% CONF. LIMIT FOR TREND EO. SLOPE / LEAK RATE -
.

-0.04 < SLOPE < 0.05
-0.21 < LEAK RATE < 0.7? '

|
, ,

MASS PLOT C0tiTAlt1 met 1T LEAKAGE PATE ANALYSIS ;
,

___________________________________________ !.

~
- C0tiTAlt|MEtiT TOTAL MAIS(DRY . AIR)= 64458.50 POUtiD? |'

LEAK PA E= 0.263 WT'.'24 HRS |
95% C0t1FIDENCE LEVEL = +/- 0.032 UT% '24HP4

-208-



'

COOPER f40CLEAF STATI0tl--FECEPENCE VES?EL METHOD
IHTEGRATEv .F.D!AFV CONTAIt1 MENT LEAKAGE R6TE TEST-NOV.;??6
----------------.--.. -------- --------- ------------..----

DATA SET NUMEE? 14
11, 6/ 76 .3320 HOUR.

LAST It1TER V AL . HOUPS 1.00 HOURS FROM T=0 13.00
-

TEMPERATURE DEGREES F CHANGE DEG.F WT.F3CTC:
----- --- ----_--_- -_-------___ _---_ -_,

1 79.64 0.00 0.02~
2 78.11 0.09 0.027
3 75.12 0.17 O.027

'

4 74.52 0.09 0.027
5 76.14 0.25 0.027
6 74.17 0.00 0.027
7 74.60 0.08 0.027
8 75.37 0.08 0.075
9 74.60 0.00 0.075

10 78.02 0.25 0.020
11 74.00 0.17 0.020*

12 75.20 0.25 0.030.

13 79.13 0.17 0.025
14 78.45 0.25 0.025.

15 79.39 0.26 0.025
16 78.20 0.18 O.025

'

.,

17 72.46 0.00 0.113
'

18 72.11 0.00 0.118
19 72.20 0.00 0.1*?
20 71.34 0.00 ', 0.115

DEWPOIllT IN. WATER CHANGE INCH. WT.FACTOP
--------- --------- ------------ ---------

1 10.44 0.11 0.150-

2 10.53 -0.26 0.150
3 10.43 0.20 0.100
4 10.48 0.07 0.150
5 10.09 -0.18 0.225
6 9.37 0.05 0.225

REF.VE5SEL DP= 0.2236 ( -0.0005) P?ID
DRYWELL PRESSURE = 73.4050 ( 0.0120) PSIA
AVG.DEWPOIt1T PRESS = 11.445 ( -0.0210) IN H2O
AVG.C0t1T. TEMP = 74.237 ( 0.0650) DEG.F

INTERVAL 13 LEAK RATE = -0.044 WT%/24HR5
TOTAL TIME LEAK RATE = 0.242 WT'./24 HRS/

POIllT TO POIt1T STATISTICAL ERROR = +/- 0.534 WT%/24 HRS
LEAK RATE TREtID FOR LAST 4 HOURS

LEAK RATE = 0.007 + 0.0744 X HFS
95% C0tlF. LIMIT FOR TREt4D EO. SLOPE

-0.25 < SLOPE i 0. 3 ?

LEAK RATE TPEND sit 1CE T=0
LEAK RATE = 0.291 - 0.0069 :: HR5

95*. C0t1F.-LIMIT FOP TREND EO. SLOPE / LEA'K RATE
-0.04 ( SLGPE < 0.0
-0.27 < LEAK RATE < '0.67

,

.
MASS PLOT C0tiTAIrlMEtlT LEAKAGE PATE ANALYSIS
-------------------------------------------..
CONTAlt|HE!1T TOTAL NASS' DRY 91R)= 64459.60 POUtiDS..

LERK FRIE= 0.257 UT%/24H;.
M . CenF r r Ei/ r i.E >O_= . 0.02e uT*. NH: 5+-

-2no.



- C00 PEP I4UCLEAR STAT!0t!--REFEP!:n:E- VEsiEL hETHOD
INTEGFATED PPInARY C0tiTRINilENT LERAGE RATE TEST-tiO".12?f
-_--_-..----_-----_-----_---_- _-_-------- ---------_-----

DATA SET.tiUtlBER 15
11./ 7/ 76 0020 HOURS

LAST IliTERVAL. HOURS 1.00 HOURS FROM T=0 14.00 ;
,

|s-

TEMPERATURE DEGREES F CHANGE DEG.F UT.FAC 0d
|

--------- - --- -- ------------ ----- --

1 79.67 0.03 0.02~
2 78.05 -0.06 0.02-
3 75.05- -0.07 0.0'27
4 74.54 0.02 0.02-
5 . 75.91 -0.23 0.02'
6 74.20 0.03 0.027
7 74.54 -0.06 0.027
8 75.39 0.02 0.075
9 74.71 0.11 0.075

10 77.79 -0.23 0.020
0.03011 74.02 0.02 -

12 74.97 -0.23 0.030
13 78.81 -0.32 0.025-

14 78.13 -0.'32 0.025
15 79.07 - -0.32 0.025,

16 77.96 -0.24 0.025
'

17 - 72.48 0.02 0.118
18 72.13 0.02 0.118
19 72.31 0.11 0.118
20 71.36 0.02 ' O.113

_bf-_ ._ - _ b b- -

**
-

'
-

1 10.49 0.05 .0.150s

'' 2 10.53 0.00 0.150
3 10.34 -0.09 0.100
4 10.49 0.01 0.150
5 9.79 -0.30 0.225
6 9.16 -0.21 0.225

REF. VESSEL DP= 0.2424 ( 0.0188) PSID
DRYWELL PRESSURE = 73.3770 ( -0.0250) PSIA
AVG.DEUPOINT PRESS = 11.330 ( -0.1154) It1 H2O
AVG. CONT. TEMP = 74.215 ( -0.0220) DEG.F

INTERVAL 14 LEAK RATE = 0.482 WT%/24 HRS
TOTAL TIi1E LEAK RATE = 0.259 WT%/24 HRS
POIIIT TO POIIIT STATISTICAL ERROR = +/- 0.529 WT%/24 HRS
LEAK RATE TREt1D FOR.LAST 4 HOURS .

LEAK RATE = 0.202 + 0.0419 X HRS
95% C0t1F. LIMIT FOR TREt1D EQ. SLOPE

-0.26 < SLOPE < 0.25

LEAK RATE TREt1D sit 1CE T=0
LEAK RATE = 0.250 + 0.0013 :: HPS

95% C0t1F. LIf1IT FOR TREt1D EO. SLOPE / LEAK RATE
-0.03 < SLOPE < 0.01
-0.18 < LEAK Rnit s u.72

-

MASS PLOT C0t1TAIllMEt1T LEAKAGE RATE RHALYSIS
-

-------------------------------------------

C0t4TAIllMEt1T TOTAL MASS (DRY AIR)= 64446.60 POUT 1DS

LEAK RATE = 0.258 UT%/2'HR5
95% C0hFIDEtlCE LEVEL = +/- 0.024 UT%/24H i

_

_ain_



C00 PEP NUCLERP STA!!0H- REFEPEt1CE VESSEL f1ETHOD
It1TEGRATED FPI,W.Y '.M 4;tiMENT LEALAGE PATE TEST-N0Y.1976
- ---------_-__--------_--_------------_--__-------------

DATA SET NUMBER 16
11/ 7/ 76 0120 HOURS |

LAST INTERVAL. HOURS ~1.00 HOUFi FROM T=0 15.00
<

TEMPERATURE DEGREES F CHANGE DEG.F WT.FACTC$
------- s--------- --------- ------------

1 79.67 0.00 0.027
2 78.13 0.08 0.027

'

3 75.14 0.09 O.027
4 74.54 0.00 0.027-
5 76.08 0.17 0.027
6 74.28 0.08 0.027.

7 74.54 0.00 0.027
8 75.48 0.09 0.075
9 74.71 0.00 0.075

10 77.87 0.08 0.030
11 74.11 0.09 O.030'

12 75.~05 0.08 0.030
13 78.90 0.09 0.025
14 78.22 0.09 O.025'

15 79.24 0.17 - 0.025
16 78.13 0.17 0.025.,

17 72.48 .0.00 0.118'

18 72.13 0.00 0.118
19 72.31 0.00 . 0.118
20 71.36 0.00 '. 0.118

b--- b 1 b
* *

._- _ -

- 1 10.25 -0.'24 0.150
2 10.78 0.25 0.150
3 10.16 -0.18 0.100
4 10.48 -0.01 0.150
5 9.86 0.07 0.225
6 9.18 0.02 0.225

REF. VESSEL DP= 0.2518 ( 0.0094) PSID
DRYWELL PRESSURE = 73.3670 ( -0.0100) PSIA
AVG. DEWPOINT PRESS = 11.332 ( 0.0021) It1 H2O
AVG. CONT. TEMP = 74.253 ( 0.0380) DEG.F

It1TERVAL 15 LEAK RATE = 0.310 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.262 WT%/24HR3
POIt1T TO POItiT STATISTICAL ERROR = +/- 0.511 WT%/24 HRS
LEAK RATE TREt1D FOR LAST 4 HOURS

LEAK RATE = 0.211 + 0.0416 X HRS
95% C0t1F. LIMIT FOR TREt1D EQ. SLOPE

-0.26 (. SLOPE 0.35

LEAK RATE TREND SINCE T=0
LEAK RATE = 0.244 + 0.0023 X HRS

95% C0t1F. LIMIT FOR TREtID EO. SLOPE / LEAK RATE
-0.03 < SLOPE < 0.03
-0.14 < LEAR RATE < '0.70

'
,

-
MASS PLOT CONTAINMEt1T LEAMAGE RATE At1ALYSIS
----------------------------- -------------.

~

C0t1TAlt1MEtlT TOTAL MASS (DRY AIR)= 64438.20 POUT 1DS_

LEAK RATE = 0.260 WT%/24H5i
45% CONFIDEHCF LEVEL = +'~ 0*021 NI '24H=<-211-

_ _ . _



COOPET liUCLEAR STATION--PEFEPEHCE VESSEL METHOD
f t1TEGi:ATED PPIMAPY CONTAIhMENT LEAKAGE PATE TEST-HOV.1976
_________________________________________________________

DATA SFT NUMBER 17
lie 7/ 76 0220 HOUR 3

LA5T INTEPVAL HOURS 1.00 HOURS FROM T=0 16.00
-

TEMPERATUPE DECREE 5 F CHANGE DEG.F - WT.Fa:~C:
_________ _________ ____________ _________

1 79.75 0.08 0.027
2 78.22 0.09 0.027
3 75.-14 0.00~ 0.027

,

4 74.71 0.17. 0.02-
0.00- 0.027~5 76.08 .

0.00 0.02'6 - 74.28
~

0.17 0.0277 74.71
28 75.48 0.00 0.075
9 74.79~ 0.08 0.075

10 77.96 0.09 0.030
11 74.11' O.00 0.030

'

12 75.14 0.09 O.030
13 78.81 -0.09 0.025'

14 78.22 0.00 0.025
15 79.15 -0.09 0.025
16 78.05 -0.08 0.025

72.48 0.00 0.11817 .

18 72.13 0.00 0.118
19 72.31 0.00 0.118
20 71.36 0.00 0.11?s

WT.FACTOP~DEWPOINT IN. WATER CHANGE 1HCH. .

_________ _________ ____________ _________

1 10.35 0.10 0.150
'' 2 10.70 -0.08 0.150

3 10.55 0.39 0.100
4 10.48 0.00 0.150
5 9.74 -0.12 0.225
6 9.13 -0.05 0.225

REF. VESSEL DP= 0.2576 ( 0.0058) PSID
DRYWELL PRESSURE = 73.3720 ( 0.0050) PSIA
AVG.DEUPOIt1T PRESS = 11.336 ( 0.0038) Iti H2O
RVG. CONT. TEMP = 74.272 ( 0.0190) DEG.F

INTERVAL 16 LEAK RATE = 0.195 WT%/24HR$
TOTAL TIME LEAK RATE = 0.258 WT%/24HR?
POINT TO POIrlT STATISTICAL ERROR = +/- 0.494 WT%/24HRi
LEAK RATE TREtID FOR LAST 4 HOURS

LEAK RATE = 0.496 - 0.0778 X HRS
95% CONF. LIMIT FOR TREND EQ. SLOPE

-0.33 < SLOPE < 0.17

LEAK RATE' TREND SINCE T=0
LEAK PATE= 0.255 + 0.0004 ): HRS

95% CONF. LIMIT FOR TREllD EQ. SLOPE / LEAK RATE
-0.02 < SLOPE < 0.02

O.65-0.13 < LEAK RATE '

,

11 ASS PLOT CONTAIHMEllT LEAKAGE RATE At1ALYSIS
'

___________________________________________

- C0tlTAIHMENT TOTAL MASS (DRY AIR)= 64432.90 POUNDS
- LEAK RATE = J.260 WT%/2ai;S

95% CONFIDEllCE LEVEL = +/- 0.019 WT%/24HR5
-212-



COOPEF NI:CLEAF STATI0ll--REFEPENCE VE9?EL f1ETHOD
:H IECt: - f" D -F.' CCNTAINNENT LEAiRCE RATE TEIT-t10V.1776.

-----_----_---_-__-_-_-_---_-_------_--_--_--_--_------__

DAiA $Ei NUMeER 10
11

-

Tr 0220 HOURS
LAST INTEP/AL.HUUR9 1.00 h0URS FROM T=0 17.001

w

_ -- - - 1 1
" *

1 79.84 0.09 0.027
2 78.30 0.08 0.02T
3 75.14 0.00 0.027
4 74.71 0.00 0.02T
5
6

. 76.17 0.09 0.027
74.45 0.17 0.027

< <4.62 -0.09
.

0.027
8 75.57 0.09 0.075
9 74.79 0,00 0.075

10 78.05 0.09 0.030
11 74.20 0.09 0.030-

12 75.22 0.08 0.030.

13 78.98 0.17 0.025
14 78.30 0.08 - 0.025
15 79.33 0.18 0.025
16 78.22 0.17 0.025'
17 72.48 0.00 0.119'

18 72.13 0.00 - 0.118
19 72.31 0.00
20 71.36 0.00

. 0.118'. 0.118
DEWPOINT IN. HATER CHANGE li1CH. HT. FACT 05

-_______3_______-_ _________ -__________-
,

1 10.48 0.13 0.150_,

2 10.53 -0.17 0.150
3 10.35 -0.20 0.100'
4 10.37 -0.11 0.150
5 9.09 -0.65 0.225.

6 9.21 0.08 0.225

REF. VESSEL DP= 0.2627 ( 0.0051) PSID
DRYUELL PRESSURE = 73.3710 ( -0.0010) PSIR
AVG. DEWPOINT PRESS = 11.165 ( -0.1707) IN H2O
RVG.C0t1T. TEMP = 74.311 ( 0.0390) DEG.F

It1TERVAL 17 LEAK PATE= -0.037 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.241 WT%/24 HRS
POINT TO POIt1T STATISTICAL ERROR = +/- 0.500 WT%/24HR$
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.236 - 0.0273 X HR5
95% CONF. LIMIT FOR TREt1D EG. SLOPE

-0.23 < SLOPE < 0.17

LEAK RATE TREllD SINCE T=0
LEAK RATE = 0.290 - 0.0054 X HR9

95!. CCHF. LIr1IT FOR TREllD EO. SLOPE / LEAK RATE l

O.02 |-0.03 ( SLOPE. '

-0.18 < LEAK RATE < 'O.57
,

-
NASS PLOT CONTAIt1HEt1T LEAKAGE RATE At1ALYSI5

_
- -__------__-_--------__-------__------___

~

CrIHTAINNENT TOTAL f1AS$/ DRY AIR'>= 64433.80 POUhDi.,

LERE.' F n f L- 0.255 WT'./24'F:
M'.COHr!pryg iEycL= +/- 0.017 W T '. 2 4 K

-?i %



_ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ .

COOPER HUCLEAR STATIOH--PEFERD:'E VESEL HETHOD
IriTEGRHTED PRIllAEY .'0H f A I NHE!i T uEAKAJE PATE TEST-NOV.19'6
------------------------------------------------- -------

DATA SET HUf1BER 19
11/ 7/ 76 0420 HOUPS

.i LAST. INTERVAL, HOURS 1.00 HOUPS FROM T=0 18.00v

[bI bb b- -- -- 1. 1_
1 79.90 0.06 0.02T
2 78.28 -0.03 0.027
3 75.29 0.15 0.027
4 74.69 -0.02 0.027
5 - 76.23 0.06 0.02T
6. 74.43 -0.02 0.037
7 74.77 0.15 0.027
8 75.63 0.06 0.075
-9 74.86 0.07 0.075

10 78.11 0.06 0.030,

11 74.26 0.06 0.030
i12 75.29 0.07 0.030'

13 79.13 0.15 i 0.025,

14 78.45 0.15 .0.025,

15 79.30 -0.03 .0.025 |
-

16 , 78.20- -0.02 0.025 i
17 72.46 -0.02 0.118 l
18 72.11 -0.02

~

0.118 l
19 72.28 -0.03 s 0.118 |20 71.34 -0.02 0.118 |

-

DEWPOINT IH. WATER CHANGE 1HCH. HT. FACTO @
; --------- --------g--------- ------------
'

1 10.55 0.07 0.150--

2 10.53 0.00 0.150
3 10.34 -0.01 0.100
4 10.57 0.20 0.150
5 9.83 0.74 0.225
6 9.28 0.07 0.225

REF. VESSEL DP= 0.2702 ( 0.0075) PSID
DRYWELL PRESSURE = 73.3680 ( -0.0030) PSIA
AVG.DEHPOINT PRESS = 11.386 ( 0.2216) IN H2O
AVG. CONT. TEMP = 74.332 ( 0.0210) DEG.F

INTERVAL 18 LEAK RATE = 0.509 WT%/24 HRS
TOTAL TIr1E LEAK RATE = 0.256 WT%/24HR$
POINT TO POINT STATISTICAL ERROR = +/- 0.501 WT%e24HR$
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.350 - 0.0292 N HRS
95% CONF. LIllIT FOR TREND EO. SLOPE

-0.23 < SLOPE < 0.17

LEAK PATE TREND SINCE T=0
LEAK RATE = 0.255 + 0.0001 X HRS

95% CONF. LIMIT F0F TREND EO. SLOPE / LEAK RATE
'

-0.02 SLOPE < 0.02,

-0.11 ( LEAK RATE < 0.62
(

-
,

. MASS PLOT CONTAIHMENT LEAKAGE RATE AtlALYSIS
_ -----_--_ ------_---_--_-_--__---__--------

-

CONTAIHf1ENT TOTAL MASS (DPY AIR)= 64420.10 POUNDi
LEAK RATE: 0.256 WT%/24 HRS
9 e. *; r n':'I D"K E LEWL = 0.01r HTW4@c+

,,,,.
__ _ _ _ _ _ _ _ _ _ -



.

( (g.,p C F .q . . c s. . P. g . . . ! A T I r H -- * , . : . i . - . : '~ . . ! - ~ . m. . ;r- ~ :
.. * s 16 . r. s .. . . . . . -.

INTECF fiTEL ' ?IM,'tW CONT A!;c e ii ..E.t . ;E i . 7 :E r-g ..: 5.

---_------_--_------__--_ -.. ----_--... . - - - - - - - - - - - - - - . -

Di1TA .N *-. ....,_ n N.t' ":

11 7 "i AE20 Hu '-
LAST Irc E .' .nbur 1. e.; H0'.R$ FF sii T 20 9.0e

w

TErnpr w om .c r. H Ft4m E . t r... F H r . m. .. r.-

_ -- _ r%. . T. o. r :_ ._v.--, - -

----- _ __---- _----_-_-_-- -_---.--

1 ~79. 9 7 0.09 0.C:7
2 78.45 0.1' ? 0.027
? 75.29 0 ~. 0 0 0.02?
4 74.77 0.02 0.027

c ,,,. ,, ...e - . . ,

h 7.'b$ b,$ b.i b. h,b
7 74.96 ~

0.09 0.027
S 75.72 0.09 0.075
9 74.95 0.09 0.075

10 78.11 'O.00 0.030
11 74.24 0.08 O.030'

0.00 0.03012 75.29.
~ 0.00 0.02513 79.13 s

14 78.45 0.00 0.025
15 79.39 0.09 0.025

0.02516 78.28 0.08
'_

O.118
'

17 72.46 0.00
18 72.11 0.00 - 0.118
19 72.28 0.00 . 0.118
20 71.34 0.00 '. 0.118

DEWPOINT IN. WATER CHANGE 1NCH. WT. FACTO
_______-_ _________ ____________ ________

1 10.49 -0.06 0.150-

2 10.59 0.06 0.150*

3 10.37 0.03 0.100
4 10.59 0.02 0.150
5 9.86 0.03 0.225-

6 9.25 -0.03 0.225

REF. VESSEL DP= 0.2789 ( 0.0087) PSID
DRYWELL PRESSURE = 73.3610 ( -0.0070) PSIA
AVC.DEUPOINT PRESS = 11.392 ( 0.0059) IN H2O
AVG. CONT. TEMP = 74.366 ( 0.0340) DEG.F

'

INTERVAL 19 LEAK RATE = 0.292 WT%/24 HRS
TOTAL TlHE LEAK PATE= 0.258 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 0.487 WT%/24HR3
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.198 + 0.0278 X HRS
95% CONF. lit 1IT FOR TREND EG. SLOPE

--0.15 < SLOPE < 0.20

LEAV FATE TREND SINCE T=0
LEAK RATE = 0.251 + 0.0007 |i NPS

9 57. C C N.: . LIMIT FOR TREND EQ. GLOPE/ LEAK PATE
' 'i ^ ?ILCFE-0.02 .'

-0.08 < LEAV RATE < 0.61
-

* Mets':. P! OT 'ONTAINNENT LEAVAGE RATE ANALYSIS
: _ ---__-.----_-_-_-_--___-_--..---------_---_.

_

CONT AINnEM T TOT AL HAS$'. DPY M10 = 64412.20 POUND 5. - -

LEAi ~ ATE: 0.257 M D.<14r -:
V.*. r C :.: : i e n F ! E u r 1. = -215- + . ' - O.014 lj T'. ~ 2 'l V '

'

-

.



COOPER NUCLEAR STATION--REFERENCE VE5SEL t1ETHOD
INTEGRATED FPit1ARY CONTAINMENT LEAKAGE PATE TEST-tiO
___________________________________________________'d.1976______

DATA SET t10t'EER 21
11/ 7/ 76 0620 HOURS

LAST INTERVAL 3 HOURS 1.00 HOURS FROM T=0 20.00
-

_ b _b !_ _b_ 1 1Ibb
1 80.33 'O.34 0.02-
2 78.89 0.44 0.02?
3 75.80 0.51 0.02'-

4 75.20 0.43 0.027
5 76.66 0.43 0.'027
6

' 74.86 0.34 0.02'
7 75.29 0.43 0.027
8 76.06 0.34 0.075
9 75.29 0.34 'O.075

10 78.37 0.26 0.050
11 74.60' O.26 0.030-

-12 75.63 0.34 0.030
13 79.56 0.43 0.025

'

s

14 '78.88 0.43 0.025
15 79.81 0.42 0.025

'
,

16 78.62 0.34 0.025
'17 - 72.46 O.00 0.113

18 72.11 0.00 0.118
19 72.28 0.00 0.119
20 71.42 0.08 - - 0.11S'

_1__I b __1 _1_ __

1 10.53 0.04 0.150, ,'
2 10.84 0.25 0.150,

3 10.53 O.16 0.100''

4 10.66 0.07 0.150
5 9.96 0.10 0.225
6 9.53 0.28 0.225

REF. VESSEL DP= 0.2850 ( 0.0061) PSID
DRYWELL PRESSURE = 73.3800 ( 0.0190) P?IA-

AVG.DEMPOINT PRESS = e 11.548 ( 0.1559) Ill H2O
AVG. CONT. TEMP = 74.571 ( 0.2050) DEG.F-

INTERVAL 20 LEAK RATE = 0.377 WT%/24 HRS
TOTAL TIr1E LEAK RATE = O.264 WT%/24 HRS

'

POINT TO POINT STATISTICAL ERROR = +/- 0.477 WT%/24HR$-

LEAK RATE TREtiD FOR LAST 4 HOURS '

LEAK RATE = - O!128 +' O.0694 X HRS
95% C0t1F. LIMIT FOR TREND EO. SLOPE

-0.09 < SLOPE < 0.25
'

-

LEAK RATE TREND SINCE T=0
LEAK RATE = 0.240 + 0.0023 X HRS

95 ?. CONF. LIMIT FOR TREttD EG. SLOPE / LEAK RATE
20.01 < SLOPE < 0.02,

-0.04 < LEAK RATE < 0.61
*

,

MAS 3 PLOT CONTAINMENT LEAKAGE RATE ANALYSIS
' ___________________________________________

CONTAINMENT TOTAL HASS(DRY. AIR)= 64402.00 POUNDS
1

-

LEAK FATE = 0.259 WT%.'22F:i
95% CONFIDEtlCE LEVEL = +/ ' O.013 WT%/24HFi

_2ya. --



COOPER HUCLEAR STATICH--REFERENCE VEiSEL t1ETHOD
INTEGPATED PPIt'F W CCHTAINMENT LEAKAGE PATE TEST-t10V.1976

: ______________--___________.________________-____________

DATA SET :UNEEF 22
11/ 7 76 0720 HOUF5 ,

LAST INTE *AL.H0VRS 1.00 HOURS FPOM T=0 21.'00
-

TEt1PERATURE DEGREES F CHANGE DEG.F HT. FACTOR
_________ ________ ____________ ________c

1 80.58 0.25 0.027
2 78.96 0.07 0.027.

3 75.89 .0.09 0.027.

4 75.37 0.17 0.027
5 76.83 0.17 0.027
6

' 75.03 0.17 0.027
7 75.37 0.08 0.027
8 76.23 0.17 0.075

10 78.62 0.25.
0.0759 75.54 0.25
0.030

11 74.77 0.17 0.030.

12 75.89 0.26 0.030
13 79.81 0.25 0.025'

.

14 79.13 0.25 0.025
15 80.07 0.26 , O.025'

16 78.79 0.17 0.025.

17 - 72.46 0.00 0.118
18 72.11 0.00 0.118
19 72.28 0.00 0.118

0.11820 71.34 -0.08 '
.

DEWPOINT IN. WATER CHANGE illCH. WT. FACTOR'

_________ _________ ____________ _________

1 10.53 0.00 0.150
2 10.88 0.04 0.150''

3 - 10.74 0.21 0.100
.4 10.70 0.04 0.150
5 9.91 -0.05 0.225

'

6 9.34 -0.19 O.225
|

: REF. VESSEL DP= 0.2856 ( 0.0006) PSID
| DRYWELL PRES 3URE= 73.3890 ( 0.0090) PSIA
i AVG.DEWPOIrlT PRESS = 11.527 ( -0.0208) Iti H2O |

| AVG. CONT.TEMPr 74.664 ( 0.0930) DEG.F
\

INTERVAL 21 LEAK RATE = -0.009 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.251 UT%/24HR$

j POIt1T TO POINT STATISTICAL ERROR = +/- 0.480 WT%/24 HRS
LEAK RATE TREt1D FOR LAST 4 HOURS

LEAK RATE = 0.242 - 0.0077 X HR$
95% COH7. LIMIT FOR TREND EG. SLOPE

-0.22 < SLOPE < 0.21

| LEAK PATE TREllD SINCE T=0
LEAK RATE = 0.268 - 0.0016 M HRS

95% CONF. LIMIT FOR TREND EG. SLOPE / LEAK RATE
-0.02 ( SLOPE < 0.01
-0.09 < LEAK RATE < 0.56 :

1

j -
! MASS PLOT C0tiTAltiHEt1T LEAKAGE RATE At1ALYSIS
i . ___________________________________________

i i CONTAlt1 net 1T TOTAL MASS (DRY AIR)= 64402.20 POUT 1DS
'

LERK PATE= 0.258 UT*u24 HRS
95% CONFIDEtlCE LEVEL = +/- 0.012 WT%/24HR$ i_7,17_

.
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C00FER NUCLEAR STAfl0t4---PEFCPuCE VE5SEL flETHOD
IllTEGP6Ti:D PRIt!APY COM"4'M*1ENT LEAPhGE RATE TEST-NOV.1976 |._-_._____._--____-_ .___....--_-_-__:_- ___----__-_--.__-- 1

DATA SET NUf1BER 23
11/ 7/ T F. 0500 HOUPS

.

L AST In iER'.W . HOURC. 1.00 HOURS FRON T=0 22.00
*

TEMPEFATURE DEGREES F CHANGi DEC.F UT.FAITC
'

.--__-__-- ---_-__-- _--- --_-__. ------__

1 20.52 -0.06 0.02T
2 ??.90 -0.06 0.03-
3 75.82 -0.07 0.027.

4- 75.31 -0.'06 0.02'
5 Ti.85 - 0.02 0.02T
6 - 75,05 0.02 0.027
7 75.39 0.02 0.027
8 76.25 0.02 0.075
9 75.57 0.03 0.075

10 78.64 0.02 0.030
11 74.79 0.02 0.030 '.

12 75.91 0.02 0.050
13 79.75 -0.06 0.025-

.

14 79.15 0.02 0.025
15 80.09 0.02 0.025,

16 78.81 0.02 0.025
17 . 72.48 0.02 0.118
18 72.13 0.02 0.113
19 72.31 0.03 0.118
20 71.36 0.02 s 0.119

! DEWPOINT IN. WATER CHANGE 1NCH.
HT. FACTO)R

'

_-____-__ _________ _______-____ _--___-_

1 10.49 -0.04 0.150
R 2 10.90 0.02 ~ 0.150

3 10.37 -0.37 0.100
4 10.66 -0.04 0.150
5 10.04 0.13 0.225
6 9.26 -0.08 0.225

REF. VESSEL DP= 0.2904 ( 0.0048) PSID
DRYWELL PRESSURE = 73.3810 ( -0.0080) PSIA
AVG. DEWPOINT PRESS = 11.493 ( -0.0349) IN H2O
AVG. CONT. TEMP = 74.675 ( 0.0110) DEG.F

INTERVAL 22 LEAK RATE = 0.116 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.244 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 0.472 UT%/24HR9
LEAK FATE TREND FOR LAST 4 HOURS

LEAK RATE =- 0.474 - 0.1087 X HR$
95% CONF. LIMIT FOR TREND EO. SLOPE

-0.21 < SLOPE < -0.01

LEAK RATE TREND SINCE T=0
LEAK RATE = 0.279 - 0.0030 X HFS

95% CONF. LIMIT FOR TREND EO. SLOPE /LESK RATE
-0.02 < SLOPE < 0.01
-0.09 < LEAK RATE < 0.52

'

Masc: PLOT CONTAIN!1ENT LEAKAGE RATE ANALYSIS
-----_--_-_-----__---_-_-__------__----___-

CONTAIHhENT TOTAL MASS (DRY. AIR)= 64399.00 POUNDS
-

- LEAK EATE= 0.255 WT%'24-Fi
95% CONFIDENCE LEVEL = +/- 0.011 WT%/24HFi

_s p.
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COOPER NUCLEAR STATION--REFEFEti:E VEi.2EL nETHOD !
!ri f ECR ATED f DIiniPY C0hT AI!4!1EHT LE ALACE FATE TE E T-t40Y.1976 1

-

1- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - _ - - - _ - - _ .

EATA LET NUNCEP 24
11/ 7/ 76 0920 HOUPS

LAST IllTERVAL, HOURS 1.00 HOURS FR0t1 T=0 2?.00
-

TENPERATURE DEGREES F CHAtlGE DEG,F UT.FFC ::
----.---- -- ____-- ----.-_..--- ---------

1 80.60 0.08 0.02T-

2 79.0? 0.17 0.027
3 75.91 0.09 0.027-

4 75.48 0.17 0.02'
5 76.94 0.09 0.02-
6 75.05 0.00 0.02'
7 75.39 0.00 0.027'

;

6 76.25 O'00 0.075.

9 75.48 -0.09 0.075
10 78.56 -0.08 0.030

0.0J011 74.8S 0.09 -

12 75.82 -0.09 0.050
0.00 0.02513 79.75 -

14 79.07 -0.08 0.025
15 ~80.01 -0.08 0.025
16 78.90 0.09 0.025
17 ' 72.56 0.08 0.113-

18 72.1'3 0.00 0.115
19 72.31 0.00 0.116
20 71.45 0.09 5 0.115

'

DEWPOINT IH. WATER CHANGE 1HCH. WT.FACTOP
--_--___- -____--_. -----__--_-_ -_-__--_-

1 10.77 0.28 0.150
-' 2 10.80 -0.10 0.150

3 10.62 0.25 0.100
4 10.71 0.05 0.150
5 9.83 -0.21 0.225
6 9.30 0.04 0.225

REF. VESSEL DP= 0.300S ( 0.0104) PSID
j DRYWELL PRESSURE = 73.3700 ( -0.0110) PSIA

AVG.DEWPOIt1T PRESS = 11.514 ( 0.0210) Ill H2O
AVG. C0tlT . TEt1P= 74.700 ( 0.0250) DEG.F

INTERVAL 23 LEAK RATE = 0.366 WT%/24 HRS
TOTAL TIr1E LEAK RATE = 0.250 WT%/24 HRS
POIt1T TO POIllT STATISTICAL ERROR = +/- 0.464 WT%<24HRE
LEAK RATE TREtID FOR LAST 4 HOURS

LEAK RATE = 0.251 - 0.0113 X HPS
95% CONF. LIf1IT FOR TREt1D EG. SLOPE

-0.16 < SLOPE < 0.14

LEAK RATE TREllD sit 1CE T=0
LERK RATE = 0.265 - 0.0013 X HRS

9 55 C0t1F. LIMIT FOR TREt1D EO. SLOPE / LEAK RATE
-0.01 <' SLOPE < 0.0:
-0.06 < LEAK RATE < 0. 5 :-

-
MASS PLOT C0tiTAIHMEt1T LEAKAGE RATE ANALYSIS

- -_-----_--_-- _---------_-------__--_-----_

'
CONTAItinENT TOTAL 11 ASS (DRY AIR)= 64389.10 POUNDS

,

LEAR RATE = 0.254 UT%/24?::
957 C0liFIDEttCE LEVEL = +/- 0.010 WT%/24F:s

-210-
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C00 PEP MU7. ERR VA'' N--REFEREllCE '-!ESSEL METH0li
ItiTEGFATED PP!T:ARY chTAINhENT LEAKAGE kATE TEST-NOV.1976
--__.------------.-...------------_---------_-_----__ ----
DAT A CET t!JNDFF: 25

11/ 7- 76 1020 H0.Mi
LAST IrlTEEVAL.HOUPS 1.00 HOURS FRUM T=0 24.00'

''
TErlPERATUF. DEGREES F CHANGE DEG.F WT.FACTCl*

------..;--------- -_------- ------------

1 80.84 0.24 0.02-
2 79.22 0.15 0.027
3 76.23 0.32 0.027'

4 75.80 - 0.32 0.027-

5 77.43 0.49 0.027
6 75.46 0.41 0.02'
7 75.72 0.33 0.027.

8 76.49 0.24 0.075 |
9 75.80 0.32 0.075

10 79.13 0.57 0.030
11 75.12 0.24 0.030. ,

12 76.23 0.41 0.030
13 79.99 0.24 0.025
14 79.39 0.32 0.025
15 80.38 0.37 0.025
16 79.05 0.15 O.025'

,

17 72.54 -0.02 0.11?s
18 72.11 -0.02 0.11?
19 72.37 0.06 0.118
20 71.42 -0.03 s 0.11?

DEWPOIf1T Ill. WATER CHAtlGE illCH. WT.FACTOP*

_-----_-_ __---_-__ _-__--_-_--_ ______--c

i 1 10.76 -0.01 0.150e 2 10.98 0.18 0.1501

3 10.56 -0.06 0.100
4 10.81 0.10 0.150
5 9.84 0.01 0.225
6 9.30 0.00 0.225

REF. VESSEL DP= 0.2984 ( -0.0024) PSID
DRYWELL PRESSURE = 73.4030 ( 0.0330) PSIA
AVG.DEWPOIt4T PRESS = 11.551 ( 0.0375) Ill H2O
AVG.C0t1T.TEt1P= 74.865 ( 0.1650) DEG.F

i ItlTERVAL 24 LEAK RATE = -0.042 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.238 WT%/24HR$
POIt1T TO POIllT STATISTICAL ERROR = +/- 0.469 WT%/24 HRS
LEAK RATE TREt1D FOR LAST 4 HOURS

LEAK RATE = 0.254 - 0.0463 X HRS
95% C0tlF. LIMIT FOR TREt1D EQ. SLOPE

-0.21 < SLOPE < 0.12

LEAK RATE TREllD sit 1CE T=0
LEAK RATE = 0.288 - 0.0040 X HR$

95% C0tiF. LIMIT FOR TREtID EO. SLOPE / LEAK RATE
-0.02 < SLOPE s 0.01

h -0.10 < LEAK RATE s 0.43

'

11 ASS PLOT C0t1 TAIT 1 merit LEAKAGE RATE AtlALYSIS
----.-----_--_--------------__-------_ ----

'

C0tiTAItit1EllT TOTAL t1 ASS (DRY . AIR)= 64390.20 POUtiD5.

LEAR RSTE: 0.251 WT%/24 HRS
95% C0ilFIDEtiCE LEVEL: +/- 0.010 WT%/24HRi

~220-
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COOPER HUCLEAP E.TATION REFEFENCE VESiEL METHOD
INTEGPA T ED F ?innEY CONTA:hi~.ENT LEAF ACE RATE TEST -H0V.1976
----------------- ------------------- ---..---------------

DATA SET NUNEER 1

11/ 7- 76 1220 HOUPS
LAST INTERVAL. HOURS 0.00

s-

TEMPEFATURE DEGREES F CHANGE DEG.F WT. FACTO:'
---_-_--- ------_-- __----_----- -----_---

1 'St.18 0.00 0.027
2 7 F. 47 0.00 0.027
3 76.49 0.00 0.027
4 76.06 0.00- 0.027
5 - 77.51 0.00- 0.027
6- '75.72 0.00 0.027
7 75.97 0.00 -0.027
8 76.83 0.'00 0.075

76.14 0.00 0.0759 -

10 79.47 0.00 0.030
'

11 75.46 0.00 O.030
12 76.66 0.00 0.030

.

13 80.67 0.00 0.025
'

14 79.99 0~.00 O.025
15 81.09 0.00 0.025
16 79.73 0.00 0.025,

17 72.54 0.00 0.118
18 72.11 . 0.00 0.118
19 72.37 0.00 0.118s

0.11820 71.42 0.00 .

DEHPOINT IN. WATER CHANGE INCH. WT. FACTOR
-.- --------- --------- ------------ ---------

'
1 ~10.87 0.00 0.150--
2 10.95 0.00 0.150
3 10.56 0.00 0.100
'4 10.86 0.00 0.150
5 9.64 0.00 0.225
6 9.25 0.00 0.225

REF. VESSEL DP= 0.3018 ( 0.0000) PSID
DRYMELL PRESSURE = 73.4220 ( 0.0000) PSIA
AVG. DEWPOINT PRESS = 11.515 ( 0.0000) IN H2O
RVG. CONT. TEMP = 75.062 ( 0.0000) DEG.F
CONTAINMENT TOTAL MASS (DRY AIR)= 64366.60 POUNDS

HO LEAKAGE RATE VALUE CALCULATED FOR DATA SET #1
.

-

V
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C00 PEF 4'C.Fe :. T *nti PEFEDENCE vee?El.ItETHOP
INT EGF.h f E3 F 21.iBi . . Orii A INi1Et1T LEAKALE N!E TEST-MOV.1976.

----------------....--------- ---------------------------

DATA SET t10t1BEP 2
lie Te 76 1240 HOURS

LAST It!TEF.!AL. H00F 3 0.33 H OUR 5 F P OT1 T=0 , 0.33
y

TEMPEFATUPE LEGREES F CHAT 1GE DEG.F WT.FACTCS
--------- --------- --- -------- - --- ---

1 81.18 0.00 0.027
2 79.47 0.00 0.027.

3 76.57 -0.08 0.027
4 75.97 -0.09 0.027
5 - 77.60 0.09 0.027

:

6 75.63 -0.09 0.027,

7 76.06 0.09 0.027
S 76.91 0.0S 0.075
9 76.14 0.00 0.075

10 79.64 0.17 0.030,

11 75.46 0.00 0.030
12 76.83 . 0.17 0.030

O.02513 S0.67 0.00 '
'

14 80.07 0.08 O.025
15 81.01 -0.08 0.025
16 . 79.64 -0.09 0.025
17 72.54 0.00 0.118
18 72.11 0.00 0.11S

0.11519 72.37 0.00 -s

0.11820 71.42 0.00 -

DEWPOIllT IN. WATER CHANGE lt1CH. WT. FACTOR
, - ------- -_------- ----__----_. ---------

1 10.78 -0.09 0.150--

2 11.21 0.26 0.150
3 10.78 0.22 0.100
4 10.99 0.13 0.150
5 9.66 0.02 0.225
6 9.58 0.33 0.225

,

REF.YESSEL DP= 0.3039 ( 0.0021) FSID
DRYWELL PRESSURE = 73.4250 ( 0.0030) PSIA
AVG.DEWF:0It1T PRESS = 11.661 ( 0.145?) It1 H2O
AVG.C0t1T. TEMP = 75.078 ( 0.0160) DEG.F

It1TERVAL 1 LEAK RATE = 0.725 WT%/24 HRS
TOTAL TIf1E LEAK RATE = 0.725 WT%/24 HRS
POIllT TO POIllT STATISTICAL ERROR = +/- 0.000 WT%/24 HRS

TREt1D EQUATI0t1t10T CALC.(LESS THAt1 5 DATA SETS)

MASS PLOT C0t1TAIHMEt1T LEAKAGE RATE At1ALYSIS
-------------------------------------------

CollTAltiMENT TOTAL MASS (DRY AIR)= 64360.10 POUMDS
LEAKAGE RATE 140T CALC. (LESS THAti-3 DATA SETS)-

.

e

_
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|C00 PEP HUCLEFP S~ATION PEFEF~T F 'J F C '; F ; MFTHOD
It4TEGRATLD t PIrWi CONTA! time:li LE:il ME .n T E T E';.T-HO'ia 1976
- -------------------------------------------------------

DATA SET HUMEER 3
11/ 7,' 76 1300 HOURS

LAST INTER';L. HOURS
-s- - 0.33 HOURS FR0t1 T=0 0,67

TEMPERATURE DEGREES F CHAT 1GE LEG.F HT.FACTC4
--------- --------- ------------ ---------

1 81.26 0.08 0.027
2 79.64 0.17 0.027.

3 76.57 .0.00 0.027
4 76.14 0.17 0.027
5 77.60 0.00 0.027
6 75.72 0.09 'O.027
7 76.14 0.08 0.027
8 76.91 0.00 0.075
9 76.14 0.00 0.075

10 79.90 0.26 0.030.

11 75.54 0.08 0.030
12 76.91 0.08 0.030
13 80.75 0.08 0.025
14 80.24 0.17 0.025,

15 . 81.18 0.17 0.025
16 . 79.73 0.09 0.025
17 72.54 0.00 0.118
18 72.20 0.09 0.118
19 72.37 0.00 t 0.118"

20 71.42 0.00 O.118'

DEWPOIt1T IN. WATER CHANGE 1HCH. WT. FACTORr --------- --------- ------------ ---------

k,-
1 10.84 0.06 0.150

'

2 10.95 -0.26 0.150
3 10.84 0.06 O.100'

4 10.95 -0.04 0.150
5 9.66 0.00 '0.225
6 9.45 -0.13 0.225

,

REF. VESSEL JP= 0.3025 ( -0.0014) PSID
DRYWELL PRESSURE = 73.4340 ( 0.0090) PSIA
AVG. DEWPOINT PRESS = 11.601 ( -0.0591) It1 H2O
AVG.COHT. TEMP = 75.130 ( 0.0520) DEG.F

.

INTERVAL 2 LEAK RATE = -0.356 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.185 WT*/24 HRS4
POINT TO POIllT STATISTICAL ERROR = +/- 1.528 WT%/24 HRS

TREllD EQUATI0t1110T CALC;(LESS THAtt 5 DATA SETS)
1

MASS PLOT C0llTAINMENT LEAKAGE RATE-_ ANALYSIS
-__--__--___-------____---__-_-_----------_

. C0tiTAINMEtiT TOTAL t1 ASS': DRY AIR)= 64363.20 POUT 1DS
( LEAK RATE = 0.190 WT%/24 HRS~'

95% CONFIDENCE LEVEL = +/- 7.206 WT%/24HPS
.

...
\
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COOPEP N!ICLFPP :TATION PEFEPENCE /ESSEl. M2' HOD |
INTEGRA I6. I-F . ,nr3 C0t1T AItiNENT LE Ai: AGE F A'E TEGT-N0''.1976 '

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

'DATA SET NUi1EER 4
11/ 7/ 76 1320 HOURS

'
LAST INTEPVAL. HOURS 0.33 HOURS FRON T=0 1.00-

,,

TEf1FEPATURE DEGREES F CHnNGE DEG.F HT.FAC~CT
----_---_ --_------ --_--------- ---------

1 81.35 0.09 0.02T
2 79.64 0.00 0.02T
3 76.66 0.09 0.027
4 76.14 0.00 0.02T.
5 - 77.68 0.08 0.027
6 75.80 - 0.08 0.027
7 ~76.23 0.09 0 027
8 77.00 0.09 0.075
9 76.23 0.09 0.075

10 79.90 0.00 0.030,

11 75.63 0.09 0.0?0
12 76.91 0.00 0.030-

.

13 80.92 0.17 0.025
'

14 80.41 0.17 0.025
15 81.35 0.17 0.025
16 79.90 0.17 0.025,

17 72.54 0.00 0.118
18 72.20 0.00 0.118
19 72.37 0.00 0.113.

20 71.42 0.00 0.118-

DEWPOINT IN. WATER CHANGE 1NCH. WT. FACTOR
--------- --------- ------------ ---------

E ;- 1 10.84- 0.00 0.150
2 10.87 -0.08 0.150
3 10.68 -0.16 0.100
4 10.97 0.02 0.150|

5 10.27 0.61 0.225
6 9.25 -0.20 0.225

.

REF. VESSEL DP= 0.3100 ( 0.0075) PSID
i DRYWELL PRES $URE= 73.4290 ( -0.0050) PSIA

AVG.DEWPOIrlT PRESS = 11.669 ( 0.0672) IN H2O -

AVG. CONT.TEi1P= 75.175 ( 0.0450) DEG.F

INTERVAL 3 LEAK RATE = 0.973 WT%/24HR$
TOTAL TIME LEAK RATE = 0.447 WT%/24 HRS
POINT TO PCIllT STATISTICAL ERROR = +/- 1.413 WT%/2'4 HRS

TREND EOUATI0t1 NOT CALC.(LESS THAtt 5 DATA SETS)
- .

MASS PLOT C0t1TAlt1 MENT LEAKAGE RATE At1ALYSIS
. -------------- ----------------------------

CONTAIN:'EhT TOTAL MASS (DRY AIR)= 64354.50 POUND E:
LEAK R3TE= 0.371 WT%/24HP9'
96% C0fiFIDENCE LEVEL = +/- 1.111 WT%/24 HRS

.

e

.
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COOPER NUCLEAR iTA11011 FEFE W iM E

INTEGRATED PRIf1ARY CONTAINMEtlT LEAFAGE FATE TEST-NOV.1976
---------------------------------------------------------

DATA SET NUMBEP 5
11/ 7/ 76 1340 HOUES

LAST It1TERVAL. HOURS 0.33 HOURS FP0M T=0 1.3?
'"

TEMPERATUPE DEGREES.F CHANGE IEG.F WT.FACTOP
-----_--- -_--_-_-- -_---------- __--_----

1 81.37 0.02 0.027
2 79.75 0.11 0.027
3 76.68 0.02 0.027
4 '76.25 0.11 0.027
5 77.79 0.11 0.027
6 - 75.91 0.11 0.027'
7 .76.25 0.02 0.027
8 77.11 0.11 0.075
9 76.34 0.11 .0.075-

10 79.92 0.02 0.030
11 75.65 0.02 0.030.

12 76.94 0.03 0.030
13 80.94 0.02 0.025.

'

14 80.52 0.11 0.025 {
15 81.37 0.02 0.025

216 79.92 0.02 0.025
17 s. 72.56 0.02 0.118
18 72.13 -0.07 0.118
19 72.39 0.02 0.118

| 20 71.45 0.03 i. 0.118
| DEWPOINT IN. WATER CHANGE 1NCH. WT. FACTOR*

--------- --------- ------------ ---------

1 10.80 -0.04 0.150
2 11.14 0.27 0.150--

3 10.56 -0.12 0.100
4 10.99 0.02 0.150
5 9.41 -0.86 0.225
6 9.48 0.23 0.225

REF. VESSEL DP= 0.3104 ( 0.0004) 'PSID
DRYWELL PRESSURE = 73.4300 ( 0.0010) PSIA
AVG.DEUPOINT PRESS = 11.552 ( -0.1163) Ill H2O
AVG.C0t1T. TEMP = 75.211 ( 0.0360) DEG.F

INTERVAL 4 LEAK RATE = -0.380 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.241 WT%/24 HRS
POIllT TO POIf1T STATISTICAL ERROR = +/- 1.420 WT%/24 HRS

LEAK RATE TREllD FOR LAST 4 HOURS
LEAK RATE =. 0.539 - 0.5958 X HRS

95% C0t1F. LIMIT FOR TREND EO. SLOPE
-4.23. < SLOPE < 3.04

LEAK RATE TREND SINCE T=0
LEAK RATE = 0.737 - 0.5958 X HFiS

95% CONF. LIMIT FOR TREF 1D EO. SLOPE SINCE T=0
-4.23 < SLOPE < 3.04
-4.91 < LEAK PATE < 4.79

.
"

MASS PLOT C0tlTAIt1 met 1T LERKAGE RATE AllALYSIS
-

----------------------------- -------------
-

C0t1TAIMMEtiT TOTAL MASS (DRY AIR)= 64357.80 P00t1DS- <

- LEAK RATE = 0.260 WT%/24HPS c

95% CONFIDENCE LEVEL = +/- 0.399 WT%/24HPi /
.. . . ._ _ _ . ._

_ _ _ _ _ _

-2??-



' COOPER t1UCLEAR STATIGH REFERENCE "ESSEL ETHOD
INTEGRATED PPIMAPY C0tlTAIHME:ir LEAKAGE E MTE TEST-HOV.1976
_______________________________________._________________

DATA SET NUMBER 6
11/- 7/ 76 1400 HOURS-

LAST IllTERVAL. HOURS 0.33 HOURS FP0f1 T=0 1.67
''

TEMPERATURE DEGREES F CHAT 1GE DEC.F UT.FACTC
_________ _________ ____________ _________

1 S1.35 -0.02 0.02
2 79.81 0.06 0.027
3 .76.83 0.15 0.027

,

4 76.23 -0.02 0.027
5 77.85 0.06 0.027'

' 0.02 0.0276 - 75.89 -

7 76.32 0.07 0.027
8 77.17 0.06 0.075
9 76.40 0.06 0.075

10 80.07 0.15 0.030
11 75.80 0.15 0.030

'

12 77.08 0.14 O.030
13 81.01 0.07 0.025-

.

14 80.58 0.06 0.025. .

15 81.43 0.06 0.025
16 79.'99 0.07 0.025
17 . 72.54 -0.02 0.118
18 72.20 0.07 0.118
19 72.37 -0.02 .0.118

0.11820 71.42 -0.03 .s

WT. FACTORDEWPOINT IN.-WATER CHANGE li1CH. -

_________ _________ ____________ _________

'
1 10.81 0.01 0.150

' a- 2 11.09 -0.05 0.150
3 10.66 0.10 0.100
4 10.95 -0.04 0.150
5 9.89 0.48 0.225
6 9.45 -0.03 0.225

REF. VESSEL DP= 0.3133 ( 0.0029) PSID
DRYWELL PRESSURE = 73.4360 ( 0.0060) PSIA
AVG. DEWPOINT PRESS = 11.652 ( 0.0994) IN H2O
AVG. CONT. TEMP = 75.247 ( 0.0360) DEG.F

INTERVAL 5 LEAK RATE = 0.635 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.320 WT%/24HR$
POINT TO POIt1T STATISTICAL ERROR = +/- 1.279 WT%/24 HRS

LEAK RATE TREND FOR LAST 4 HOURS
- LEAK RATE = 0.360 - 0.0610 X HRS

95% CONF. LIMIT FOR TREND EQ. SLOPE
-1.78 < SLOPE < 1.66

LEAK RATE TREtID sit 4CE T=0
LEAK RATE = 0.381 - 0.0610 X HR$

95% CCHF. LIMIT FOR TREND EG. SLOPE SINCE T=0
-1.78 < SLOPE < 1.66.

-2.59 < LEAK RATE < 3.15
"

MASS PLOT C0t1 TAIT 1 met 1T LEAKAGE RATE At1ALYSIS
. ___________________________________________

- CONTAIllMEllT TOTAL MASS (DRY AIR)= 64352.10 POUNDS-
;

~~ LEAK PATE= 0.282 WT%/24HES l

45% C0t1FIDENCE LEVEL = +/- 0.195 WT%/24 HRS
-226-
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COOPER tiUCLEAR STATION REFERENCE VESSEL .1ETHOD |
_________________________________________._--_______'_____INTEGF. ATE; PPIt!ARY C0!!TAltH1ENT LEAKAGE PATE TEST-H0t. 1976|

DATA SET NUf1EER 7
11/ 7/ 76 1420 HOURS -

LAST INTERVAL, HOURS 0.33 HOURI FP0M T .: 2.00
-

TEMPERATURE DEGREES F CHANGE DEG.F UT. FACTOR
i_________ _________ ____________ _________

2
~ 81.52 0.17 0.0271

79.90 0.09 0.027 I

3 76.91 0.08 0.027-

4 76.49 0.26 0.027
5 77.85 0.00 0.027
6 76.06 0.17 0.027
7 76.40 0.08 0.027
8 77.26 0.09 0.075'
9 76.40 0.00 0.075

10 80.16 0.09- 0.030
11 75.89 0.09 0.030.

12 77.'26 0.18 0.030
13 81.18 0.17 0.025

-

14 80.67 0.09 0.025
15 81.60 0.17 0.025
16 S0.07 0.08 0.025
17 72.54 0.00 0.11S'

-

18 72.20 0.00
'

0.118
19 72.37 0.00 O.11S
20 71.42 0.00 i 0.118

DEWPOIt1T IH. WATER CHANGE li1CH. WT. FACTOR
'

_______ _ _________ ____________ __________

1 10.90 0.09 0.150~'
2 11.08 -0.01 0.150
3 10.7C 0.13 0.100
4- 11.03 0.08 0.150
5 9.94 0.05 0.225
6 9.55 0.10 0'.225 .

REF. VESSEL-DP= 0.3149 ( 0.0016) ~ PSID
DRYWELL PRESSURE = 73.4380 ( 0.0020) PSIR
AVG. DEWPOINT PRESS = 11.723 ( 0.0708) IN H2O
AVG. CONT. TEMP = 75.301 ( 0.0540) DEG.F

INTERVAL 6 LEAK RATE = 0.403 MT%/24 HRS
TOTAL TIME LEAK RATE = 0.333 WT%/24 HRS
POINT TO POIt1T STATISTICAL ERROR = +/- 1.146 WT%/24 HRS

LEAK RATE TREtID FOR LAST 4 HOURS
LEAK RATE = 0.333 + 0.0008 X HRS

95% CONF. LIMIT FOR TREND EQ. SLOPE
-0.98 <._ SLOPE < 0.98

LEAK RATE TREND SINCE T=0
LEAK RATE- 0.333 + 0.000S X HRS

95% C0t4F. LIf1IT FOR TREND E0. SLOPE sit 1CE T=0
-0.98 < SLOPE < 0.93
-1.62 < LEAK RATE ' 2.29

9

f1 ASS PLOT C0t4TAItiNENT LEAKAGE RATE ANALYSIS
. ___________________________________________

'
~

CONTAItiMEtiT TOTAL f1 ASS (DRY AIR)= 64348.50 POUT 1DS
LEAK RATE = 0.302 WT%/24H.;5
95% CONFIDEtICE LEVEL = +/- 0.122 UTE'24 HRS
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COOPER-;iUCLEF SfATIDH REFERENCE VESSLL MEIHOD
ENTEGRATED FT ! MARY CollTAINMEt1T LEAKHGE RATE TEST-fl0Vc 1976
_____________.--__________________--_________________-____

DATA SET NUMBER 3
11/ 7/ 76 1440 HOURS

LAST INTERVAL. HOURS 0.33 HOURS FROM T=0 2.23

TEMPERATURE DEGREES F CHAT 4GE LEG.F WT.FACTOP.''

_________ _ ___--__ ____________ _________

1 81.52 e.00 0.027
'

2 79.90 O.00 0.027
3 76.83 -0.08 0.027
4' '76.32 -0.17 0.027
5 77.94 0.09 0.027
6 . 75.97 0.09 0.027-

7 76.49 0.09 0.027
8 77.26 0.00 0.075
9 76.49 0.09 0.075

10 79.73 -0.43 0.0S0
11 75.80 -0.09 0.030
12 76.S3 -0.43 O.030'

13 81.18 0.00 0.025
14 80.58 -0.09 0.025
15 81.52 -0.08 0.025
16 80.16 0.09 0.'025

- 17 72.54 0.00 0.118
'

18 72.20 0.00 0.118
19 72.37 0.00 0.118
20 71.42 0.00 0.118

DEWPOINT I tJ. WATER CHANGE litCH. WT. FACTOR.

_-_______ ____---__ --_____-___- ---____-_

-

1 10.76 -0.14' O.150
~ 0 10.91 -0.17 0.150

3 10.58 -0.21 0.100
4 10.99 -0.04 0.150
5 10.05 0.11 0.225
6 9.36 -0.19 0.225

REF. VESSEL DP= 0.3356 ( 0.0207) PSID
DRYWELL PRESSURE = 73.4090 ( -0.0290) PSIA
AVG.DEWPOIt1T PRESS = 11.630 ( -0.0922) IN H2O
AVG. CONT. TEMP = 75.273 ( -0.0280) DEG.F

INTERVAL 7 LEAK RATE = 1.717 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.531 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 1.479 WT%/24 HRS

LEAK RATE TREND FOR LAST 4 HOURS
LEAK RATE = 0.086 + 0.4452 -S HRS

95% CONF. LIMIT FOR TREllD EO. SLOPE
-0.37 < SLOPE < 1.26

LEAK RATE TREF 1D SINCE T=0
LEAK RATE = -0.062 + 0.4452 X HRS

95% CONF. LIMIT FOR TREt1D EG. SLOPE sit 1CE T=0
-0.37 < SLOPE < 1.26
-0.93 < LEAK PATE < 0.85

t
MASS PLOT C0t1TAINMEt1T LEAKAGE RATE At1ALYSIS-

____---______---____________-_____________-
,

C0t4 TAIT 1 MENT TOTAL MASS (DRV AIR)= 64333.10 POUNDS.

- LEAK PATE= 0.430 WT%/24HFE
95% CONFIDEt1CE LEVEL = +/- 0.167 WT%/24h85
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C00 PEP tlVCLEAR STAT 10H PEFERENCE VESSEL r1ETHOD
ZHTEGRATED ~PP1 MARY CONTAIrli1ENT LEAKAGE PATE TEST-r10% 1976
._______________-_____________--__-___-_-----_-___--____-

DATA SET NUMEEP 9 i
'

11/. 7/ 7'6 1500 HOURS
LAST It1TERVAL, HOURS 0.33 HOURS FROM T=0 2.67

TEMPERATURE DEGREES F CHANGE DEG.F WT. FACTOR |''
_________j_________ _____________________

1 81.52- 0.00 0.027 l
'

2 .79.90 0.00 0.027
3 .76.91 0.08 0.027
4. 76.40 0.08 0.027
5 77.94 0.00 0.027
6 - 75.97 0.00 0.027
7 - 76.40 -0.09 0.027
8 77.26 0.00 0.075
9 76.49 0.00 0.075

10 79.81 0.08 0.030
11 75.80 0.00 0.030

'

12 76.91 0.08 O.030
13 81.01 -0.17 0.025 |.

14 80.33' -0.25 0.025 |

15 81.26 -0.26' O.025 |
*

16 79.99 -0.17 0.025
72.54 0.00 0.11817 ,

18 72.20 0.00 0.118
19 72.37 0.00 0.118

0.11820 71.42 0.00 . .,

DEWPOINT IN. WATER CHANGE 1HCH. WT. FACTOR.

_________ _________ ____________ _________

1 10.91 0.15 0.150
2 10.99 0.08 0.150

%-

3 10.69 0.11 0.100
4 10.95 -0.04 0.150
5 9.77 -0.28 0.225
6 9.51 0.15 0.225

REF. VESSEL DP= 0.3422 ( 0.0066) PSID
DRYWELL PRESSURE = 73.4050 ( -0.0040) PSIA
AVG.DEUPOINT PRESS = 11.641 ( 0.0102) IN H2O
AVG. CONT. TEMP = 75.258 ( -0.0150) DEG.F

.

INTERVAL 8 LEAK RATE = 0.690 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.551 WT%/24 HRS
POINT TO POIt1T STATISTICAL ERROR = +/- 1.374 WT%/24 HRS

LEAK RATE TREND FOR LAST 4 HOURS
LEAK RATE = 0.158 + 0.3364 X HRS

95% CONF. LIMIT FOR TREND EQ. SLOPE
-0.26 < SLOPE < O'.93

LEAK RATE TREND sit 1CE T=0
LEAK RATE = 0.046 + 0.3364 X HRS

95% CONF. LIMIT FOR TREND EO. SLOPE SIHCE T=0
-0.26 < SLOPE < 0.93
-0.64 < LEAK RATE < 2.53

MASS PLOT C0t1TAItlMEt1T LEAKAGE RATE AtlALYSIS"

~
______________________________________ ____

-

CONTAIHMEt1T TOTAL (1 ASS (DRY AIR)=' 64326.90 POUtlDS-

~ LERK PATE= O.506 WT%/24 HRS

95% C0t1FIDEt1CE LEVEL = +/- 0.150 WT%/24 HRS
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C00 PEP HUCLEAR <TATION TEFEF r!CE '.'515EL t:ETHOD.

_ _ _ _ _ _ . _ _ - - - _ _ _ _ _ _ _ . _ _ _ _ _ - _ _ - _ _ _ - - - . _ _ . . - _ _ _ _ _ _ - _ _ _ _ ' . .ItlTEGE AidD FPIWGY C0rii AIriLT LEAi AGE RHTE TES T-i10 /. .? 76...

DATA SET NUMBER 10
11/ T/ 76 1520 HOUP9 .

LAST INTERVAL. HOURS 0.33 HOURS FP0t1 T=0 3.00s,

TEMPERATURE DEGREES F CHANGE DEG.F WT. FACTOR
_________ _________ ____________, _________

1 G1.54 0.02 0.027
2 79.92 0.02 0.027.

3 76.94 0.03 0.027
4 76.42 0.02 0.027
5

'

77487 -0.07 0.027
6 75.99 0.02 0.027
7 76.42 0.02 0.027
8 77.28 0.02 0.075
9 76.51 0.02 0.075

10 79.84 0.03 0.030.

11 75.82 0.02 0.030
12 77.02 0.11 0.030
13 80.94 -0.07 0.025
14 80.35 0.02 0.025
15 81.20 -0.06 0.025
16 79.92 -0.07 0.025'

-

17 72.56 '0.02 0.118
18 72.22 0.02 0.118
19 72.39 0.02 s 0.118
20 71.45 0.03 O.119'

DEWPOINT IN. WATER CHANGE 1NCH. WT. FACTOR
_________ _________ ____________ _________

1 10.90 -O'01 0.150--
.

2 10.83 -0.16 0.150
3 10.92 0.23 0.100
4 11.00 0.05 0.150
5 10.04 0.27 0.225
6 9.34 -0.17 0.225

REF. VESSEL DP= 0.3415 ( -0.0007) PSID
DRYWELL PRESSURE = 73.4050 ( 0.0000) PSIA
AVG. DEWPOINT PRESS = 11.668 ( 0.0275) IN H2O
AVG.C0t1T.TENP= 75.274 ( 0.0160) DEG.F

INTERVAL 9 LEAK RATE = 0.027 UT%/24 HRS
TO.TAL TIr1E LEAK RATE = 0.493 WT%/24HR$
POIt1T TO POINT STATISTICAL ERROR = +/- 1.332 WT%/24HR$

e.
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RRTE= 0.318 + 0.1306 X HRS
95% C0tlF. LINIT FOR TREND EO. SLOPE

-0.37 < SLOPE < 0.63

LEAK RATE TREND SINCE T=0
LEAK RATE = 0.275 + 0.1306 X HRS,

957. C0t1F. LIMIT FOR TREND EO. SLOPE SINCE T=0
-0.37 < SLOPE < 0.63
-0.83 ( LEAK RATE < 2.17,

..
MASS PLOT CONTAINilEtiT LEAKAGE RATE ANALYSIS-

'

CONTAINMENT TOTAL MASS (DRY AIR)= 64326.60 POUtiDS
LEAU RATE = 0.520 UT%/24 HRS

r
, .i;,,;... Le , . .is u .u-e -



COOPER tiUCLE;P 'TATION PEFEPFHCE VESSEL f1ETMD
Xt1TEGEATED PPIrinRY C0t4TAIrit1EtiT LEAKAGE RATE TETT-HOV.1M 6
----------------------------------------- -------------.-

DATA SET HUNSEP 10
11 7' 33 1520 HOURS

LAST INTERVAL, HOURI 0.33 HOURS FR0ft T=0 3.00,,

TEMPERATURE DEGREES F CHAT 1GE LEG.F UT.FACTOP
--------- --------- ------------ ---------

1 81.54 0.02 0.027
2 79.92 0.02 0.027
3 76.94 0.03 0.027
4 76.42 0.02 0.0?7

.5 77.87 -0.07 0.027
6 75.99 0.02 0.027
7 76.42 0.02 0.027
8 77.28 0.02 0.075
9 76.51 0.02 0.075

10 79.84 0.03 0.030.

11 75.82 0.02 0.030
12 77.02 0.11 0.030-

13 80.94 -0.07 0.025
'

14 80.35 0.02 O.025
15 81.20 -0.06 0.025
16 79.92 -0.07 0.025'

-

17 72.56 0.02 0.118
18 72.22 0.02 0.118
19 72.39 0.02 0.118
20 71.45 0.03 O.118'

DEWPOINT Ill. WATER C H A t1G E l t1C H . HT. FACTOR
---_----- -----_--- -----_------ --------.

'

1 10.90 -0.01 0.150--

2 10.83 -0.16 0.150
3 10.92 0.23 0.100
4 11.00 0.05 0.150
5 10.04 0.27 0.225
6 9.34 -0.17 0.225

REF. VESSEL DP= 0.3415 ( -0.0007) PSID
DRYWELL PRESSURE = 73.4050 ( 0.0000) PSIA
AVG. DEWPOINT PRESS = 11.668 ( 0.0275) It1 H2O
AVG.C0t1T. TEMP = 75.274 ( 0.0160) DEG.F

It1TERVAL 9 LEAK RATE = 0.027 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.493 WT%/24 HRS
POIllT TO POINT STATISTICAL ERROR = +/- 1.332 WT%/24 HRS

LEAK RATE TREt1D FOR l.GST 4 HOURS
LEAK RATE = 0.318 + 0.1306 X HRS

95% CONF. LIMIT FOR TREND EQ. SLOPE
-0.37 < SLOPE < 0.63

LEAK PATE TREt1D SINCE T=0
LEAK RATE = 0.275 + 0.1306 X HR$

95% C0t1F. LIMIT FOR TREND EO. SLOPE SIllCE T=0
-0.37 < SLOPE < 0.63

'
, -0.83 < LEAK PATE < 2.17

- MASS PLOT CONTAItir1ENT LEAKAGE RATE ANALYSIS
. -------------------------------------------

CONTAltir'ENT TOTAL MASS (DRY HIR)= 64326.60 POUllDS
LEAL' PATE- 0.520 HT%/24HF.:
Fe.'. C W I PPiC C '. E'EL = _,,,_ 4- O.1Ic U ". .W :: :



C OOPEP 1:'.: CLEAR STATI0t2 REFEFE!1CE VEs5EL METHOD
:hTECFA!ED TOIMHRY C0 F RItiMENT LEAF.60E RATE TEST-HOV.1976
----------------------------------------- -.-------------

DATA SET t4UMBEP 11
11' 7< 76 1540 HOURS ,

Lnsi It1TEF"AL, HOURS 0.33 HOURS FPOM T=0 3.23
v

TEt1PERATUF- DEGREES F CH6t4GE DEG.F WT. FACTO:
--------- --------- ------------ ---------

1
~ $1.62 0.08 0.027

2 79.92 0.00 0.027
3 76.94 0.00 O.027'

4 76.51 0.09 0.027
5 77.87 0.00 0.027
6. 76.08 0.09 0.027
7 76.42 0.00 0.027
8 77.28 ~ 0.00 0.075 >

9 76.51 0.00 0.075
10 80.01 0.17 0.030
11 75.91 0.09 O.030'

12 77.11 0.09 0.030
13 80.94 0.00 0.025
14 80.43 0.08 0.025
15 81.28 0.08 0.025
16 80.01 0.09 0.025'
17 72.56 0.00 0.118'

18 72.22 0.00 0.118
19 72.39 0.00 0.118
20 71.45 0.00 '. 0.118

DEWPOINT Ill . WATER CHANGE litCH. WT. FACTOR
--------- --------- ------------ ---------

1 11.06 0.16 0.150''
2 11.20 0.37 0.150
3 10.74 -0.18 0.100
4 11.01 0.01 0.150
5 9.49 -0.55 0.225

~

6 9.33 -0.01 0.225

REF. VESSEL DP= 0.3441 ( 0.0026) PSID,

DRYWELL PRESSURE = 73.4090 ( 0.0040) PSIA
AVG.DEUPOIt4T PRESS = 11.605 ( -0.0629) IN H2O
AVG . C0!1T . T E!1P= 75.297 ( 0.0230) DEG.F

INTERVAL 10 LEAK RATE = 0.029 WT%/24 HRS
TOTAL TI!1E LEAK RATE = 0.446 WT%/24 HRS
POINT TO POItiT STATISTICAL ERROR = +/- 1.290 WT%/24 HRS

LEAK RATE TREND FOR LAST 4 HOURS
LEAK RATE = 0.418 + 0.0191 X HRS

95% cot 1F. LIMIT FOR TREND EQ. SLOPE
-0.39 < SLOPE ( 0.43

LEAK RATE TPEtlD SIllCE T=0
LEAK RATE = 0.411 + 0.0191 M HRS

95*: C0t1F. LIMIl FOR TREtiD EQ. SLOPE SIllCE T=0
-0.39 < SLOPE < 0.43
-0.89 < LEAK RATE 1.34

-

.
MASS PLUT C0t1TAlt4MEtiT LEALAGE RATE AtlALYSIS
-----_----__---_-_-____---_--------_-------

C0t1TAIHMEllT TOTAL HASS(DR'' AIR)= 64326.30 POUT 4DS
LEAR RiilE: 0.505 U";' 21 K; :

9 5 *. C 01:F I D ENCE t.EV~.L - e- 0.097 4". < 2 F N
,v-
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C00FCF NUCLEAR STATION REFERENCE VES5FL METHOD
I NTEG! i;1 CD ~Pi. ARY CrhT !:;4NT LEAt:AGZ %TE TECl-HOV 19 'd
_ _ _ _ _ _ _ _ _ ,_ _ _ _ '_ _ _ _ .. _ _ _ _'_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _._ _ _ _ _ _ _ _ _ _ _ _ _ _ .
DATA .dT riuliBL; 12 .

11' 7' 76 1600 HOUPS
LAST INTEFVAL.uc05.S 0.35 HOURS Ft0M T=0 S.67

-

TEt1 PEP ATUF E DEGREES F CHANGE DEG.F WT.FACTCF
____________ _________

_________ _________

1 81.62 0.00 0.027
2 80.01 0.09 0.027-

3 77.02 0.05 0'.027'

.4 76.'51' O.00 0.027
77.87 0.00 0.0275 .

'

6 76.08 0.00 0.027
7 76.59 0.17' O.027
8 77.36 0.08 0.075
9 76.59 0.08 0.075-

10 80.09 0.08 0.030
0.03011 75.99 0.08 -

12 77.28 0.17 0.030
13 81.20 - 0.26 0.025
14 80.60 0.17 0.025
15 81.45 0.17 0.025
16 80.09 0.08 0.025

'

17 72.56 0.00 0.118'

18 72.31 0.09 . 0.118
19 72.39 0.00 0.118
20 71.53 0.08 ', 0.118

DEWPOINT IN. WATER CHANGE litCH. HT. FACTOR
_________ _________ ____________ _________

1 11.02 -0.04 0.150
_,

2 11.20 0.00 0.150
3 10.56 -0.18 0.100
4 10.89 -0.12 0.150
5 9.93 0.44 .0.225
6 9.45 0.12 0.225

REF. VESSEL DP= 0.3445 ( 0.0004) PSID
DRYWELL PRESSURE = 73.4150 ( 0.0060) PSIA
AVG. DEWPOINT PPESS= 11.689 ( 0.0842) IN H2O
AVG. CONT. TEMP = 75.365 ( 0.0680) DEG.F

INTERVAL 11 LEAK RATE = 0.330 HT%/24 HRS
TOTAL TIME LEAK RATE =

~ 0.436 HT%/24 HRS
POINT TO POIllT STATISTICAL ERROR = +/- 1.225 NT%/24 HRS

LEAK RATE TREt1D FOR LAST 4 HOURS
LEAK RATE = 0.438 - 0.0015 X HRS

95% CONF. LIMIT FOR TREtID E0. SLOPE
-0.33 < SLOPE < 0.33

LEAK RATE TREllD SINCE T=0
LEAK RATE = 0.439 - 0.0015 X HRS

95% CONF. LIMIT FOR TREND EQ. SLOPE sit 1CE T=0
-0.33 < SLOPE < 0.33
-0.78 < LEAK RATE < 1.65

-

Mads PLOT CONTAINMENT LEAKAGE RATE ANALYSIS |
-

_
______________-____________________________

_

C0i1TAINilEt1T TOTHL MHSS(DRY AIR)= 64323.30 POUT 1LS_

LEtiK RATE = 0.4y0 WT%'24HFS
os'. 7MFI DEtlU L E'''EL= * ~ ~ ""
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C00 PEF NUCLEAR STAT! W REFEt NCE VES?EL NETHGD
ItiT E l' A i ;. D P R I M A R Y ,y i s . N : ! LEAK AGE c ;TE TEil-tiOV.1976
---_---_--------__ --------....__-_-_-_- - --- -----------

LATA ii! NUM2ER 13
'

11- - 7/ 76 1620 HOU.-i
LAST INfEFVAL.HuuPS 0..D HOURS FROM T=0 4.00

.- -

TEf7ERATURI DEGREES F . CHANGE DEG.F WT.FAC-~
______-__ -___-____ ---_-_____-- ________.

1 81.71 0.09 0.027
2 80.09 0.08 0.027
3 77.11 0.09 0.02-
4 76.59 0.08 0.027
5 78.13 0.26 0.02T-

{ 6 76.17 0.09 0.027
T 76.59 0.00 0.027-

; 8 77.45 0.09 0.075
[ ~9

^ 76.59 0.00 0.07-
10 80.26 0.17 0.030.

11 76.08 0.09 O.030'

12 77.28 0.00 0.030
13 81.28 O.08 0.025'

'

14 80.77 0.17 0.025
15 81.71 0.26 0.025

,
16 80.26 0.17 0.025.,

17
' 72.65 0.09 0.113

18 72.31 0.00 0.118
19 72.39 0.00 0.118
20 71.53 0.00 '. 0.118

DEWPOINT IN. WATER CHANGE INCH. WT. FACTOR
_---_---- --------_ -------_---- -_---_---

1

;- 1 10.91 -0.11 0.150
2 11'01 -0.19 0.150.

3 10.77 0.21 0.100
4 10.97 0.08 0.150
5 9.80 -0.13 0.225
6 9.38 -0.07 0.225

REF. VESSEL-DP= 0.3445 ( 0.0000) PSID
DRYWELL PRESSURE = 73.4190 ( 0.0040) PSIA
AVG.DEUPOINT PRESS = 11.632 ( -0.0570) IN H2O
AVG. CONT. TEMP = 75.426 ( 0.0610) DEG.F

INTERVAL 12 LEAK RATE = -0.212 WT%/24HPS
TOTAL TIi1E LEAK RATE = 0.382 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 1.227 WT%/24 HRS

LEAK RATE TREND FOR LAST 4 HOURS
. LEAK RATE = 0.521 - 0.0759 X HPS

95% CONF. LIMIT FOR TREND EO. SLOPE
-0.36 < SLOF E < 0.21 l

t
1

L.EAK PATE TREND sit 1CE T=0 i

'

LEAK PATE= 0.546 - 0.0759 X HRi
95'; C0riF . LIMIT FOP TREND EG. SLOPE SINCE T=0-

-0.36 < SLOPE < 0.21
-0.89 < LEAK RATE < 1.;5

|'

, MASS FLOT CONTAINMENT LEAKAGE RATE ANALYSIS |
, _____ _---_-___-_-_-______--______---______

,

CONTAINMENT TOTAL MASS (DPY AIR)= 64325.10 POUNDS
LEAK FATE = 0.453 WT%/24HFS
M*, C "r::Em r LEeri:

_
+f- c.075 n y , es.; u:. :



- - - .

COOTER HUC. LEAP -T. Jn C/EF.,1CE YEsiEL M TMOS
filtiCriiTED PF T 7 N.;EN ' LEAt:PCE T. ATE !T. I-tiGV.1976-

_ - _ _ - _ - _ . . _ _ _ _ _ . - - - . - _ _ - - _ _ _ _ _ _ _ _ _ - _ - _ . _ _ _ - _ _ - . _ _ _ _ _ - _ _ -

DATH S?T HOMEi; 14
lie 7/ 76 1-:40 HOUR'

LAST IriiERVAL3 V ,2 5 0.31 HOURI FC'C.M T=0 4.33
-

TEMPERATUFE DEGREES F CHANGE DEG.F UT. F?C T::
_________ _____-___ _ _ - . _ _ _ _ - _ _ _ _ _____----

1 91.71 0.00 0.027
2 50.09 0.00 0.027
3 77.11 0.00. 0.027-

4 . :. . c. . o- c1. ,. e, . 0 2- - .-
-

e ., c.UU4
-

.. e:-..- .,a r o . s .:.
6

^

76.25 0 ~. 0 8 0.027
~

-

7 76.63 0.09 0.027
8 77.45 0.00 0.075
9 76.68 0.09 0.075

10 80.35 0.09 0.030
11 76.08 0.00 0.030-

12 77.36 0.08 0.030
'

13 81.37 0.09 0.025-

14 80.94 0.17 0.025
15 81.71 0.00 0.025
16 80.35 0.09 O.025

'

17 - 72.65 0.00 0.11S
18 72.31 0.00 0.119
19 72.39 0.00 0.118
20 71.53 0.00 s 0.118

DEWPOINT IN. WATER CHANGE 1HCH. HT. FACTOR
'

_________ _________ ____________ _________

1 10.91 0.00 0.150
2 11.09 0.08 0.150-"

3 10.91 0.14 0.100
4 11.09 0.12 0.150;

5 10.45 0.65 0.225"

6 9.30 -0.08 0.225

REF. VESSEL DP= 0.3470 ( 0.0025) PSID
DRYWELL PRESSURE = 73.4210 ( 0.0020) PSIA
AVG.DEWPOIllT PRESS = 11.805 ( 0.1723) IN H2O
AVG. CONT. TEMP = 75.459 ( 0.0330) DEG.F

INTERVAL 13 LEAK RATE = 0.856 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.418 WT%/24 HRS3

P0.!NT TO POINT STATISTICAL ERROR = +/- 1.204 UT%/24 HRS
<

LEAK RATE TREND FOR LAST 4 HOURS
LEAK RATE = 0.444 - 0.0127 :: HR9

95% CONF. LIMIT FOR TREND E0. SLOPE
-0.26 < SLOPE < 0.23

LEAK RATE TREilL SINCE T=0
LEAK PATE= 0.448 - 0.0127 'i HR$

95% C0liF. lit 1IT FOR TREUD EO, SLOPE SINCE T=A
-0.26 < SLOPE 0.25s

-0.69 LEAK RATE 1.46'
,

i
-

MASS PLOT CONTAIMMEt4T LEAKAGE RATE ANAL'.' SIS
- ______,____-______________________-________

' CONTAIHMEili TOTAL NASS(DRY RIR:'= 64317,40 POOOi-

L EAK PAlt r 0.449 U ~O. 22 H F .- 1

$5*. CONFIDENCE LEVCL= -235- +'- 0.064 UTC 2;H5': ;



COOPER NU'.1.EAF iiH: 10N--P5FEPENCE VESSEL HETHOD
IPCLRT P05T TL.T ... iH Vi; VhLVE ALIGNMENT
-----------------..-- --------------- -------------------

DATH $ET NUMEcR -

11/ 7/ 76 1740 "OUF3
LAST INTERVAL.H00Fi 0.00

v

1 O1bbbbbb bbb_'b b- - --

1 81.94 0.00 0.02-
2 80.24 0.00 0.02-
3 77.26 0.00 0.027-

4 76.33 0.00' O.02-
5 78.28 0.00 0.027.

6 - 76.32 0.00 0.027
7 76.74 0.00 0.02-
5 77.60 0~. 0 0 0.075
9' 76.83 0.00 0.075

10 80.75 0.00 0.030
0.03011 76.23 0.00 -

12 77.77 0.00 0.030
13 81.77 0.00 0.025*

14 81.35 0.00 0.025
15 82.20 0.00 0.025.

16 80.75 0.00 0.025
''

17 72.63 0.00 0.115
18 72.28 0.00 0.118
19 72.46 0.00 0.119
20 71.60 0.00 ', 0.112

DEUPOINT IH, WATER CHANGE 1HCH. WT. FACT:s
----- --- --------- ------------ --------c

'

s, 1 11.08 0.00 0.150.

2 11.16 0.00 0.150
3 11.04 0.00 0.100
4 11.00 0.00 0.150
5 9.77 0.00 . 0.225
6 9.37 0.00 0.225

REF. VESSEL DP= 0.3391 ( 0.0000) P?ID
DRYWELL PRESSURE = 73.4470 ( 0.0000) PSIA
AVG.DEUPOINT PRESS = 11.704 ( 0.0000) IN HIO
AVG. CONT. TEMP = 75.584 ( 0.0000) DEG.:
CONTAIHMENT TOTAL NASS(DRY AIR)= 64319.80 POUNDS

NO LEAKAGE RATE VALUE CALCULATED FOR DATA SET #1

-

e

(. --
.

e

--

-236-
-



C 00 pef hi'.:LCit; TATION--0EFEPCilCE VEISEL METHOD
IFCLPT FOST SET llITH riEh /Al ''E fiLIGNi1E!!T
-- ---_.___-._--------.._-___-------_-_----..-___ __-_-----

D A T A M.' h O! .ES: 2
11 1 74 1800 HOURS

LA?T Ir;iEP e AL. H0t:R9 0.'33 HOUFE. FP0t1 T=0 0.33
~

TEi!PEPH ! UPE DEGFEEE F CHAhdE DEG.F LT.FACD.P
- -

.-____--- -_-______ ------- _--_ ____-_-..

1 81.94 0.00 0.017
2 80.24 . 0.00 0.027
3 77.34 O.0S 0.027'

-

4 76.91 0.03 0.0_-
5 78.37 0.09 ~ 0.027
6

' 76.49
'

O.17 0.027
0.17 0.027

7 76.91
8 77.63 0.08 0.075-

,

9 76.83 0.00 0.075
10 80.92 0.17 0.030
11 76.40 0.17 0.030.

12 78.02 -

0.25 0.030
'

13 81.94 0.17 0.025.

14 81.52 0.17 0.025.

15 82.37 0.17 O.025
'

,

16 80.92 0.17 O.025'

17 . 72.63 0.00 0.119
18 72.28 0.00 0.118
19 72.37 -0.09 0.118
20 71.51 -0.09 s 0.119

DEHPOINT I tl . HATER CHANGE 1NCH. HT! FACTOR
*

_________ _-_______ ____________ _________

1 11.08 0.00 0.150
2 11.02 -0.14 0.150-

3 10.87 -0.17 0.100
4 11.21 0.21 0.150
5 9.76 -0.01 0.225
6 9.56 0.19 0.225

PEF. VESSEL DP= 0.3392 ( 0.0001) PSID
DRYHELL PRESSURE = 73.4600 ( 0 0130) PSIA.

AVG.DENPOINT PRESS = 11.738 ( 0.0343) IN H2O
AVG. CONT.TEf1P= 75.619 ( 0.0350) DEG.F

IllTERVAL 1 LEAK RATE = 0.127 HT%/24 HRS
TOTAL TIllE LEAK RATE = 0.127 HT%/24HR5
POIrlT TO POINT STATISTICAL ERROR = +/- 0.000 HT%.'24HR5
TREND EOUATIOri NOT CALC.(LESS THAN 5 DATA SETS)

HAss FLOT C0tiTAihMENT LEAKAGE RATE AHALYSI5
------------_------_----_--_---__ __---___-

C0i4TAiunENT TOTAL ttR$$< DRY AIR)= 64318.60 POUNDS
LEAK RiifE tt0T CALC. ,;3 DATA SETS)

.

*
'

l,

!
.

_ i
I

.

'

-?'7- j



___

.'00FEP NUCLEM 57ATION--REcEFENCE VESdEL T1ETHOD
IPCL RT F05T L iT HiTH i Etl ''At 'E ALIGritiDi'
------------..---------------.-----------..---------------

LATA SET flUt1PI:- 3
11 7/ W 1820 H000c.

LAS! !NTERVAL,HOUF~. 0.33 HOURE FR0t1 T=0 0.67
w

TEt:F E R A D.'9 E DEGREES F CHAT 1GE DEG.F UT.FACTC;
--------. --------- -------- ,-- --------n

1 82.13 0.19 0.027
2 80.52 0.28 0.027
3 77.45 0.11 0.027-

4 76.94 0.0? 0.027
5 - 78.64 0.27 0.027
6' 76.51 0.02 0.027

'

.

7 77.02 0.11 0.027
8 77.79 0.11 0.075
9 76.94 0.11 0.075

10 81.28 0.36 0.030
11 76.51 0.11 0.030-

12 78.22 0.20 0.030
13 82.22 0.28 0.025-

14 81.96 0.44 0.025.

15 82.64 0.27 - 0.025
16 81.11 0.19 0.025
17 ' 72.65 0.02 0.118-

18 72.31 0.03 0.118
19 72.48 0.11 0.118
20 71.62 0.11 ' O.118

'DEWPOIllT IN. HATER CHANGE 1NCH. WT. FACTOR
--------- --------- ------------ ---------

1 10.99 -0.09 0.150s~ '' 2 11.02 0.00 0.150
3 11.05 0.18 0.100
4 11.14 -0.07 0.150
5 9.98 0.22 ,0.225
6 9.38 -0.18 0.225

REF. VESSEL DP= 0.3351 ( -0.0041) PSID
DRYWELL PRESiURE= 73.4750 < 0.0150) PSIA
AVG.DEMPOINT PRESS = 11.741 ( 0.0033) It1 H2O

4

AVG.C0 tit. TEMP = 75.744 ( 0.1250) DEG.F

: INTERVAL 2 LEAK RATE = -0.410 WT%/24 HRS
TOTAL TIME LEAK RATE = -0.141 WT%/24 HRS
POItiT TO POIt1T STATISTICAL ERROR = +/- 0.760 WT%/24 HRS
TREND EQUATI0tt NOT CALC. <LESS thall 5 DATA SETS)

.

d

: 11 ASS FLOT C0tiTAltiMEhT LERKAGE RATE AtlALYSIS
_--_--_-_-_--_--------------_--__----_---_-

CONTAINMENT TOTAL MASS (DR7 AIR)= 64322.20 POUtlDS
LEAK FATE = -0.134 .WT%/24 HRS

;

9 55 C0tlFIDENCE LEVEL = +/- 3.589 HT%/24H.:S

i
s

-

W

-
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_ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _

C00 PEP liitCLEA~ ?.T AT mh--PEFEPEtlCE VESSEL r ETHOD
IPCLRT TOST : .r H:iH riE;l VALVE ALIGliMDil
____________. ..__________________________________________

LAT A SE1 tit:Cd 4
11/ 7/ 76 1(40 HOURS

LAST INTEP.VAi.. HOURS 0.33 HOURS FR0f1 T=0 1.00
v

TEMPERATUPE DEGREES F CHANGE LEG.F WT.FAC N
_________ _________ ____________ ________<

1 32.30 0.17 0.01~
2 80.52 0.00 0.02 '*

..

3 77.62 0.17 0.027
4 77.11 0.17 0.027
5 - 78.64 0.00 0.017
6 76.59 0.08 0.027
7 77.11 0.09 0.027
8 77.87 0.08 0.075
9 77.11 0.17 0.075

*

10 81.37 0.89 0.030,

11 76.59 0.08 0.030
12 78.22 0.00 0.030-

.

13 82.39 0.17 0.025
14 82.13 0.17 0.025
15 82.90 0.26 0.025
16 , 81.37 0.26 0.025
17 72.74 0.09 0.118
18 72.31 'O.00 ~ 0.118
19 72.48 0.00 0.118i,

20 71.53 -0.09 0.118.

DEWPOItlT IH. WATER CHANGE lilCH. NT. FACTOR
--_-----__ _-_____-- ---_--__---_ -_----_-o

1 11.23 0.24 0.150s,

2 11.18 0.16 0.150
3 10.98 -0.07 0.100
4 11.16 0.02 0.150
5 9.84 -0.14 0.225
6 9.36 -0.02 0.225

REF. VESSEL DP= 0.3384 ( 0.0033) PSID
DRYWELL PRESSURE = 73.4810 ( 0.0060) PSIA
AVG.DEWPOIllT PRESS = 11.761 ( 0.0201) Iti H2O
AVG.COHT. TEMP = 75.808 ( 0.0640) DEG.F

It1TERVAL 3 LEAK RATE = 0.388 WT%/24HR$
TOTAL TIllE LEAK RATE = 0.035 WT%/24 HRS
POIllT TO POIt1T STATISTICAL ERROR = +/- 0.814 WT%/24 HRS
TREt1D EQUATI0tt HOT CALC.(LESS Thall 5 DATA SETS)

f1 ASS PLOT C011TAltiMEt1T LEAKAGE RATE ANALYSIS
l___________________________________________
|

CONTAIt1NENT 10TAL MASS (DRY AIR)= 64318.70 POUT 1DS
'

LEAK RATE = -0.003 WT%/24HF:
95*. CONFIDENCE LEVEL = +/- 0.655 WT%/24HR$

i

d

.

e

-

-



. . - . ___ _ _ _ _ -

COOPER t4UCLEnF - i ATION-- PEr. * rK E '/ESSEL i1ETHOD.

IPCLRT POST Ti r HITH NEW 'd.A. VE ALIGunEni
-------.-------------------------------------------------

DATA SE T tlUNEF:' 5
. . - . t, 1.00 HOUPC11-

LAST IllTERVAL. HOURS 0.?3 HOUR 5 FR0t1 T=0 1.33
l '' TEftPERATURE DEGREES F CHANGE DEG.F HT.FAC':

---- ---- -...------ ------------ ---------

1 62.22 -0.08 0.027
* 00.60 0.08 0.02'
3 77.C2 0.00 0.027
4 77.19 0.08 0.027
5 78.73 0.09 0.027

76.68 0.09 0.0276 -
.

7 77.19 0.08 0.027
8 77.96 0.09 0.075
9 77.11 0.00 .0.075

10 81.54 0.17 0.030
11 76.68 0.09 0.020

,

12 78.47 0.25 0.030
13 82.64 0.25 0.025-

,

14 82.30 0.17 0.025
'

15 83.07 0.17 0.025-

16 81.45 0.08 : 0.025
17 72.65 -0.09 0.118s.
18 72.31 0.00 0.118
19 72.48 0.00 - 0.118-

20 71.62 0.09 0.11?s

DEHPOItlT IN. WATER CHANGE litCH. HT. FACT 0F-

--------- --------- ------------ ---------

1 11.30 0.07 0.150
2 11.60 0.42 0.150'

.

3 11.10 0.12 0.100 >

4 11.06 -0.10 0.150
'5 9.77 -0.07 0.225

6 9.60 0.24 0.225

REF. VESSEL DP= 0.3353 ( -0.0031) PSID
DRYHELL PRESSURE = 73.4900 ( 0.0090) PSIA
AVG.DEUPOIt1T PRESS = 11.870 ( 0.1089) IH H2O
AVG. C0tlT. TEMP = 75.856 ( 0.0480) DEG.F

INTERVAL 4 LEAK RATE = 0.076 WT%/24HR$
TOTAL TIME LEAK RATE = .0.045 WT%/24 HRS
POIllT TO POINT STATISTICAL EPROR= +/- 0.666 WT%/24 HRS
LEAK RATE TREttD FOR LAST 4 HOURS

LEAK RATE = -0.051 + 0.1929 X HRS
95% CONF. L1MIT FOR TREND EO. SLOPE

-1.58 < SLOPE < 1.96

LEAK RATE TPEND SItlCE T=0
LEAK RATE = -0.116 + 0.1929 X HRS

95% C0tiF. LIMIT FOR TREtID EO. SLOPE./ LEAK RATE
-1.58 < SLOPE < 1.96

| -2.22 < LEAK RATE < .2.50
<

MASS PLOT CONTAINHENT LEAKAGE RATE ANALYSIS"

~
----------.--------------- .---------------

| . C0tiTA!HMENT TOTAL HASS(DRY AIR)= 64318.00 POUNDS
! - LEAK RAFE= 0.039 kT%a :HM

G5% C0i1FIDENCE LEVEL = +/- 0.219 WT%/24HRi l
r 1

| . -240- . - -



C OOPEF: tiUCLERA GTA' .:ri--REFERENCE .EE :2L t1ETHOL
!2CLPT POST TEI.T Wi.rt HEU VAL'!E AL '. 31Gi..h ~

,

------------------------..-------------.. . .--------------- 1

DHTA SET tlV!:Etf 6
11/ .7/ 76 1920 HOUPS

LAST INTERVAL, HOURS 0. 3 :; . HOURS FROM Tr0 1.67
-

b_ _ b?bb!- Ib'- bl--
1 32.39 0.1. u.02?
' +0.69 0.09 0.027

0.0273 77.70 0.05 -

4 77.19 0.00 0.027

6
'

78.90 0.17 0.0275.

76.85 0.17 0.02?
7 77.28 0.09 0.027
8 78.05 0.09 0.075
9 77.19 0.08 0.075

10 81.37 -0.17 0.030
11 76.76 0.08 0.030.

12 78.22 -0.25 0.030
'

0.09 0.02513 82.73 -

14 82.39 0.09 0.025
15 83.15 0.08 0.025
16 81.62 0.17 0.025

72.65 0.00 0.11817 '
-

18 72.31 0.00 0.118
19 72.48 0.00 0.118
20 71.53 -0.09 s 0.118

'

DEWPOINT IN. HATER CHANGE 1HCH. WT. FACTO
--------- --------- ------------ --------

1 11.22 -0.08 0.150.

2 11.52 -0.08 0.150-

3 11.21 0.11 0.100
4 11.25 0.19 0.150
5 9.42 -0.35 0.225
6 9.38 -0.22 0.225

REF. VESSEL DP= 0.3319 ( -0.0034) PSID
DRYHELL PRESSURE = 73.4800 ( -0.0100) PSIA
AVG.DEHP0ltiT PRESS = 11.757 ( -0.1129) IN H2O
AVG.C0t4T.TErlP= 75.879 ( 0.0230) DEG.F

INTERVAL 5 LEAK RATE = -0.740 HT%/24 HRS
TOTAL TIME LEAK RATE = -0.112 WT%/24 HRS
POINT TO POINT STATISTICAL ERROR = +/- 0.909 HT%/24 HRS
LEAK RATE TREt1D FOR LAST 4 HOURS

LEAK RATE = 0.138 - 0.3?49 X HRS
95% CONF. LIMIT FOR TREND E0. SLOPE

-1.43 < SLOPE < 0.73

LEAK RATE TREND SINCE T=0
LEAK RATE = 0.263 - 0.3749 X HRS

95% CONF. LIMIT FOR TREND EG.' SLOPE / LEAK RATE
-1.48 < SLOPE < 0.73.

-2.20 ( LEAK RATE 1.45s

-

NASS PLOT C0t4TAiriMENT LEAVAGE RATE ANALYSIS
. - --- --------------------..-- -------------

'
~

CONTAIHNENT TOTAL MASS (DPY AiP)= 64324.60 POUT 4Ii?
LEAK P6iE -0.060 WT% /2-:H7!
95'. C0!!FI!!FNC F ! EVEL= +/- O.175 WT%/2 2HP:
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(06.M P o%.EW in iUr -- F frEh ENCE .d .T.ii THO C
IPCLPT POST TRST TTH NFL '.' ALVE AL I. CHM HT-

------ ------ -- --.-----------.-----------------------

11, 7, ;6 1940 HOURS
LA5T lhTER'!ALcHOUF.4 0.33 HOURS FP0ri T=0 2.00

b-- b_ bl Sb'Ib[bh-

1 82.39 0.00 0.0;?
2 90.69 0.00 0.0:~
3 77.?? 0.09 0.02"
4 77.28 0.09 0.027

,

5 78.81 -0.09 0.02
6 76.85 0.00 0.02--

< .c.36 0.09 0. 02.-.
.

8 78.13 0.08 0.075
9 77.28 0.09 0.975

10 81.45 0.'08 0.030
11 76.85 0.09 0.030

, 12 78.39 0.17 O.030
'

13 82.73 0.00 0.025,

14 82.39 0.00 0.025
15 83.15 0.00 O.025-

'

16 81.62 0.00 0.025.,
17 72.74 0.09 0.118.,

'

18' 72.31 0.00 0.118 ->

19 72.48 0.00 - ' O.118
20 71.62 0.'09 0.119,

DEWPOIt1T IN. WATER CHANGE INCH. ' WT.FA'CTOR-

--------- --------- . ------------ --------e

1 11.17 -0.05 0.150
2 11.22 -0.30 0.150-

3 11.03 -0.18 -0.100
4 11.22 -0.03 0.150~ ~ , ;'5 9.97 0.55 0.225 |

'

6 9.38 0.00 '

'O.225
'

.

REF. VESSEL DP= 0.3448 ( b.0129) PSID
DRYWELL PRESSURE = 73.4810 (. ~0.0010) PSIA
AVG. DEWPOINT PRESS = 11.806 If( '0.0487V IN H20,
AVG.C0t1T.TEl1P= 75.928 / (' 0:0490) DEG.F

/
It1TERVAL 6 LEAK RATE = 1.438 WT%/24HPS
TOTAL TIME LEAK RATE = 0.146 WT%/24 HRS
POIt1T TO POINT STATISTICAL ERROR = +/- 1.504 WT%/24 HRS

-

LEAK RATE TREtiD FOR LAST 4 HOURS
LEAK RATE = -0.229 + 0.4501 X HRS

95% C0:4F. LIflIT FOR TREND EQ. SLOPE
-0.74 <- SLOPE < 1.64

-c . .
LEAK RATE TREND SINCE T=0

LEAK RATE = -0.379 +- 0.4501 % HRS
957. CONF. LIMIT FOR TREND EG. SLOPE / LEAK RATE r

-0.74 X SLOPE ( 1.64
-1.86 : LEAK RATE < 2.9G

I

MAS? PLOT CONTAlhha4T LEAL! AGE RATE ANALYSIS
'

,-------------------------------------------
~

CONTHIHi1ENT TOTAL t!ASE DRY AIR:= 64311.7079., POUNDE.

_ LEAK PiOE, 0.066 t.j W T!. 24HP'i
95!. C0tiF1DEtKE LEVEL = +/- O.188 WT'. '2mir?;*
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- _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ - ..

C00FER HUCLEAR :. TAT l']li- -REFEJl N. E '!EE itL MEl HOD.

TPC!.oT POST TE T U: rH NEM 'PL'.'F A !GNMENT
- --.-----_. -------_-..-----.--.- ....----...--- .-----.--.

DAiF iET liUME:EP 8
11- 7/ 77 2000 HOUF3

LAST I NT ERV AL . uGUR:: 0 . ..:. 2 HOUPS FROM T=0 2. .I S
.

&

T EMFEF -4 iUR E DEGREE $ F CHANGE DEG.F WT. FACI /F
- _ _ - - - - - - ---_--- - - - - - - - - - - . - _ - - - - . . . . . .

1 82.45 ' O.06 0.027
2 80. . '5 0.06 0.02 -

- -o , . , - ~ . -n..n p. . t. : .ts .a

-. o. t. e...;.-. .. ..

4 ,o . a U.. U. ,
ri u..ie -

. .::
..'.v co sa

6
' 76.83 -0.02 0.027

7 77.34 -0.02 0.02T
8 78.11 -0.02 0.0'5
9 77.34 0.06 0.:75

10 81.35 -0.10 0.0?O.

11 76.83 -0.02 0.030.

12 78.28 -0.11 0.030
13 82.62 -0.11 0.025.

14 82.28 -0.11 0.025
i

.

15 83.13 -0.02 .0.025
|16 81.52 -0.10 0.025 i

17 '. 72.63 -0.11 0.118 '

18 72.28 -0.03 0.115
| 19 72.46 -0.02 0.118

20 71.60 -0.02 s 0.:'?
.

UT.FACTOPDEWPOINT IM. WATER CHAtlGE 1HCH. -

__-____ J-__--____ _____-___ ____________

1 11.12 -0.05 0.150
f 2 11.41 -0.19 0.150--

3 11.12 1 .09 0.1000, ,

4 11.21 -0.01 0.150
5 9.89 -0.08 0.225

L. 6 9.31 -0.07 0.225
(

REF. VESSEL DP= 0.3563 ( 0.0115) PSID i

DRYMELL PRESSURE = 73.4650 ( -0.0160) PSIA |' / AVG.DEUPOINT PRESS = 11.800 ( -0.0055) IN H2O
AVG. C0f tT. TEMP = '75.900 ( -0.0280) DEG.F-

>

INTERVAL 7 LERK RATE = 1.118 WT%/24 HRS
. TOTAL TIME LEAK RATE = 0.285 WT%/24 HRS
FO:HT TO POINT STATISTICAL ERROR = +/- 1.557 HT%/24HR$

[F LEAK RATE TREllD FOR LAST 4 HOURS
' LEAK RATE = -0.308 + 0.5936 .M HRS

95% C0t1F. LIMIT FOR TREND EQ. SLOPE,

-0.20 < SLOPE < 1.:39

LEAK RATE TREtlD SlHCE T=0
LEAK RATE = -0.506 + 0.5936 ': HRi

95% C0t4F. LIMIT FOR TREND EO. ~5 LOPE / LEAK RATE
-0.20 SLOPE ; 1.:;.

-0.98 < LEAK RATE 1.74
,

~

MHI.S P_GT CONTAIt1 MENT LEAKHGE RATE ANALYSIS
. - _--------_--____-------_--- __-_-___---_-

~

C0!1TA1NMEt1T TOTAL MASS (DF AIR)= 649.01.70 POutD:
-

LEAL PATE: 0.206 ul t. 24 :
; 95'. CONFIDEHCE LEVEL = t/- 0.206 WT% 2:9' '
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C 0 0 P E P it'. . t. 6 : iTHTIOH- M FEREt4CE VE?SEL flETHOD
XPCLPT PCIT Tt .T WITH HEd VALVE ALIGrinEHT
____-_--.__----.__--_ -____________________________--___.

DATA SET MUTT.r" 9
11/ 7 T6 .3010 riOURS

LAST IllT R ^1RL . h0URS 0.33 HOLRS FR0t1 T=0 2.67
''

TEtIPEinTURE DEGEEES F CHAllGE DEG.F U T . .; ;< ' ~ 2
_ _ _ _ _ . . - _ _ _____-___ ___.-_______ _ _ _ . ._.3

l' S2.39 -0.06 0 . 2 . ''
2 80.69 -0.06 0.C:
3 77.79 0.00 0.02~
4 77.28 -0.06 0.0~~
5 78.90 0.02 0.s_
6 - 76.85 'O.02 0.02-
7 77.28 ~-0.06 0.027-

8 78.13 0.02 0.075
- 9 77.36 0.02 0.075

10 81.20 -0.;? 0.010
11 76.76 -0.07 0.020.

12 78.13 -0.15 0.030
13 82.56 -0.06 0.025.

14 82.13 -0.15 0.025
15 82.98 -0.15 0.025
16 81.45 -0.07 0.025
17 . 72.65 0.02 0.118
18 72.31 0.03 0.11?
19 72.48 0.02 0.118
20 71.53 -;.07 s 0.115

WT. FACTORDEWPOINT IH. WATER CHANGE 1HCH. -

_________ _________ ____________ ________c

' -
1 10.95 -0.17 0.150

' 2 11.36 -0.05 0.150 '--

3 11.16 0.04 0.100
4 11.21 0.00 0.150
5 9.61 -0.28 0.225
6 9.12 -0.19 'O.225

PEF. VESSEL DP= 0.3663 ( 0.0100) PSID
DRYWELL PRESSURE = 73.4500 ( -0.0150) PSIA
AVG.DEUPOINT PRESS = 11.665 ( -0.1352) IN H2O
AVG. CONT. TEMP = 75.876 ( -0.0240) 'DEG.F

INTERVAL 8 LEAL RATE = 0.508 WT%/24HR5
TOTAL TIr1E LEAR RATE = 0.313 WT%/24HPS
POIllT TO POItF ^' 'QT13TICAL ERROR = +/- 1.450 WT%/24 HRS,

LEAK PATE T T D 'iR LAST 4 HOURS
LEAK RATE = -0.214 + 0.4514 X HR:

95% CONF. . iin I <;R TREND EG. SLOPE'

.

-0.14 < SLOPE < 1.04

LEAK FATE TREND SINCE T=0 .
LEAK RATE = -0.364 + 0.4514 X HRi

95?. CONF. LIMIT FOR TREND EO.~5LOPEeLEAK RATE
-0.14 < SLGPE < 1.04
-0.73 < L EAK RATE < .2.41

,

t1 ASS PLOT CONTAIUMEllT LEAKAGE RATE ANALYSIS
___________..__--___________________________

i CONTAIMMENT TOTnt_ nAss<:DRV AIR)= 64297.10 POUNDE
- LEAK RATE = 0.292 U T'./ 2 4 ' '; <

95% CONFIDEtiCE LEVEt = +/- 0.179 WT%/24n:i
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COOPL'R HUCLEAR STATI0tt--FEFEREr1CE VEsiEL.hETHOD
! F'C L R T P0 i. i EST " % NEh 'nt /E ALIClir1ENT
- .--- ---------- .----------.------- -------------------

DATA 2.EI HUr.6 R 10
11' 7/ 76 2040 HOURS

LAST IllTERVAL / HOUR: 0.'33 HOUR::; FF 0M T=0 3.00
-

TEMPERATURE D'EGREES F CHAT 1GE DEG.F W T . F A ': - ' '.

--------- ------- ---- -----.---_.---- ---

1 82.37 -0.02 0.03'
.2 80.67 -0.02 0.02 -
3 77.7' -0.0' O.0 '
4 77.17 -0.11 0.02'

|' 5 78.71 -0.19 0.J:'
6 - 76.74 -0.11 0 . . .: '
7 '77.17 -0.11 0.0i'
8 78.11 -0.02- 0.075
9 77.34 -0.02 0.075

'

10 80.92 -0.28 0.050
11 76.74 -0.02 0.0S0,

12 77.85 -0.28 0.030

14 81.86
_

. -0.19 0.02513 82.37
-0,27 0.025

15 82.71 -0.27 0.025
16 81.26 -0.19 0.025
17 . 72.63 -0.02 0.118
18 72.28 -0.03 0.118
19 72.37 -0.11 0.118
20 71.51 -0.02 s 0.115

WT.FACTOPDEWPOIllT IH. WATER CHANGE 1HCH. -

- ------- --------- --- -------- ---------

1 11.03 0.08 0.150
> 2 11.32 -0.04 0.150

3 10.74 -0.42 0.100
4 11.24 0.03 0.150
5 9.62 0.01 0.225
6 9.48 0.36 0.225

REF. VESSEL DP= 0.3807 ( 0.0144) PSID
DRYWELL PPESSURE= 73.4290 ( -0.0210) PSIA
AVG.DEWFOIt1T PRESS = 11.717 ( 0.0514) IN H2O
AVG. CONT. TEMP = 75.796 ( -0.0800) DEG.F

INTERVAL 9 LEAK RATEa 1.615 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.457 WT%/24 HRS
P0lt1T TO POIllT STATISTICAL ERROR = +/- 1.610 WT%/24 HRS
L'EAK RATE TREtID FOR LAST 4 HOURS

LEAK RATE = -0.311 + 0.5764 X HR$
95% CONF. LIMIT FOR TREHD EO. SLOPE

0.11 < SLOPE 1.04'

LEAK RATE TREND SINCE T=0
LEAK RATE = -0.503 + 0.5764 X HFS

955. CONF. lit 1IT FOR TREND EQ. SLOPE / LEAK RATE
0.11 < SLOPE : .02'

~

-0.17 < LEAK RATE < l.62

J

f1859 PLOT COHTAIttt1E!1T LEAKAGE RATE ANALYSIS
. .-------------------------------------------

1 CONTAltlMENT TOTAL t18SS DRY .A!R)= 64282.60 POUNDO
- LEAL RATE = 0.409 !!T ';. , - r .

07. C0'iFIDEt1CE LEVEL = ^'' '''

-245-
_ _ _ _ __ -_



C O O P E k tu.': LE.6E 57,710N--REFERENCE VES5EL METH0I.
IPCLRT POST TEST MITH NEW ''ALVE ALIGt1 MENT
___ __--_-__-- - --. ._.. - __ .______- -__- _ _______..__ _-_____

DATA SET HUnDE: 11
11/ 1 T6 2:00 H00.03

LAIT ltiTEF ~!AL HOUF : 0. 3 :- HOURS FR0t1 T=0 3.33

TEMPERATURE DEGREES F CHAT 4GE DEC.F WT.FACTOP''

_________ ________. ____________ ________.

1 S2.28 -0.09 0.027
2 S0.67 0.00 0.02T
3 77.60' -0.17 0.027

'

4 77.17 0.00 O.02?
5 78.71 0.00 0.027
6 . 76.74 0.00 0.027

.

7 77.05 -0.09 0.027
8 '73.02 -0.09 0.075
9 77.~26 -0.08 0.07~

10' S0.67 -0.25 0.030
11 76.66 -0.08 0.030

*

12 77.68 -0.17 0.030
13 62.03 -0.~34 0.025

~

14 81.52 -0.34 0.025
15 82.37 -0.34 0.025*

16 81.09 -0.17 . ~0.025
17

'
72.71 0.08 0.118._

18 72.28 0.00 0.118

20 71,60 0.09
. 0.11819 72.46 0.09

0.118
DEWPOIt1T Ill. WATER C H A t1 G E l t1 C H . '. WT. FACTOR
_________ _________ __________ _ _________

1 11.15 0.12 0.150
2 11.09 -0.23 0.150_,

3 10.77 0.03 0.100
4 11.22 -0.02 0.150

'5 9.66 0.04 0.225
6 9.35 -0.13 0.225

REF. VESSEL DP= 0.3918 ( 0.0111) PSID
DRYWELL PRESSURE = 73.4100 ( -0.0190) PSIA
AVG.DEWP0ltlT PRESS = 11.679 ( -0.0373) IN H2O
AVG. CONT.TEf1P= 75.759 ( -0.0370) DEG.F

INTERVAL 10 LEAK RATE = 0.967 WT%/24 HRS
TOTAL TIl1E LEAK RATE = 0.508 WT%/24 HRS
POINT TO POItiT STATISTICAL ERROR = +/- 1.552 WT%/24HPS
LEAK RATE TREllD FOR LAST 4 HOURS

LEAK RATE = -0.245 + 0.5026 X HRS
95% C0t1F. LIMIT FOR TREtID EQ. SLOPE

0.13 < SLOPE < 0.88

LEAK RATE TREND sit 1CE T=0
LEAK RATE = -0.413 + 0.5026 X HRS

957. C0!iF. LIMIT FOR TREtID EO. SLOPE / LEAK RATE a

0.13 < SLOPE 0.S?<

0.02 < LEAK RATE : 2.51

MASS PLDT C0tlTAINMEt1T LEAKAGE RATE At1ALYSIS-

___________________________________________
-

.. Cot 1 TAINT 1Etli TOTAL MASS (DRY AIR)= 64273.90 POUNDS
- LEAK RATE = 0.498 WT%<24H;i

957. C0t1Fil:EtiCE LEVEL = +/- 0.177 W T . 24 H: . :.
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COOPER tiUCLne STATION--FEFEREllCE YES5EL f!Litl0D
IPULPT F0s.1 'T Th H~H VAL"E ALIGNMFil?'

- - - - - - - - - - . - - - - - . . ' - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - . . - - - - -
D A T A SE T :PJ":. U 12

11/ 7- 76 2120 HOURS
L AST IrlTERVAL 31100P';. O.32 HOURS FR0f1 l'0 3.67

,

TEt1PERAT.URE DEGRELi F CHANGE LEG.F H T . F A C N. P
--------- --------- ------------ ---------

1 82.28 0.00 0.017s

2 80.67 0.00 0.'027
3 77.60 0.00 0.027
4 77.08 -0.09 0.027
5

'
78.71 0.00 0. 0 17

6 76.74 0.00 0.C.
7 77.08 0.00 0.027
8 75.02 0.- 0 0 - 0.075
9 77.26 0.00 0.075

10 80.67 0.00 0.030
11 76.57 -0.09 0.030.

12 77. 68 0.00 0.030
'

-0.17 0.02513 81.86 -

14 81.26 -0.26 0.025
15 82.11 -0.26 0.025
16 80.92 -0.17 0.025

72.63 -0.08 0.11817 '
-

18 72.28 0.00 0.118
19 72.46 0.00 0.118
20 71.60 0.00 s 0.118

'

DEHPOIllT Ill . HATER CHANGE lilCH. HT. FACTOR
--------- --------- ------------ ---------

1 11.31 0.16 0.150
2 11.03 -0.06 0.150-'

3 11.11 0.34 0.100
4 11.22 0.00 0.150
5 9.77 0.11 0.225
6 9.34 -0.01 0.225

PEF. VESSEL DP= 0.3946 ( 0.002S) PSID
3RYWELL PRESSURE = 73.4050 ( -0.0050) PSIA
AVG.DEHPOINT PRESS = 11.751 ( 0.0714) IN H2O
AVC. C0 tit . T Ef1P= 75.723 ( -0.0360) DEG.F

INTERVAL 11 LEAK RATE = 0.536 HT%/24 HRS
TOTAL TIriE LEAK RATE = 0.511 HT%/24 HRS
POINT TO POIt1T GTATISTICAL ERROR = +/- 1.473 HT%/24 HRS
LEAK RATE TRErlD FOR LAST 4 HOURS

LEAK RATE = -0.123 + 0.3807 X HRS
951. CONF. LIMIT FOR TREND EG. SLOPE

0.05 < SLOPE < 0.71

LEAK RATE TFEND SINCE T=0
LEAK RATE = -0.250 + 0.3807 X HRS

95% C0tiF. LIMIT FOR TRErID EO. SLOPE / LEAK RATE
0.05 < SLOPE < 0.71

-0.05 < LEAK RATE' < 2.34
,

-

MH9S PLOT C0hTAlllMENT LEAKAGE RATE AllALYSIS
. --.-------------------------- -------------

COttTAIrinENT TO f AL NASS(DRY AIR >= 64269.10 'P00HDS'
,

lIAll FATE = 0.551 HT%/24hFT
95'. CONFIDEHCE LEVEL = +/- 0.155 WT%/24HF-
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' C00 PEP HUPLEAf ST AT IOH--REFERENC E LTS." METHOD
TPCL P' P' .':T TEST WITH HEW .'ALVE ALIGN!Edi
- _ . . . . . . . . - - - - - - - . . . - _ _ _ _ . . . . . _ _ - _ - . . - - _ _ _ _ _ _ _ _ _ - - ..-

DATA :.' T i.:MC EP 13.
.

lie ,' 76 c140 HOUPS
LAST IdTERVAL. HOURI. 0.S3 HOURS FPOM T 0 4.00,

I
_ _ - 1 __1_

1 82.20 -0.00 0.02T
2 80.58 -0.09 0. 02 .'
3 77.60 0.00 0.027.

4 77.08 0.00 0.02?
5 78.54 -0.17 0.02'
6 - 76.66 -0.08- 0.027
7 77.08 0.00 0.02:
8 77.94 -0.08 0.075
9 77.17 -0.09 0.075.

10 80.67 0.00 0.030
11 76.57 0.00 0.030.

12 77.68 0.00 0.030
13 81.86 0.00 0.025
14 81.26 0.00 0.025
15 82.11 0.00 0.025*

16 80.75 -0.17 0.025
,

17 72.63 0.00 0.118,

18 72.28 0.00 0.118
19 72.46 0.00 0.118
20 71.60 0.00 s 0.118

DEWPOIt1T IN. WATER CHANGE 1HCH. WT. FACTOR*

_-_______ _________ ____________ _________

1 11.09 -0.22 0.150
2 11.54 0.51 0.150-

3 11.00 -0.11 0.100
4 11.09 -0.13 0.150
'5 9.70 -0.07 0.225
6 9.28 -0.06 'O.225

REF. VESSEL DP= 0.3956 ( 0.0010) PSID
DRYWELL PPESSURE= 73.4050 ( 0.0000) PSIA
AVG.DEWPOIt4T PRESS = 11.735 ( -0.0162) IN H2O
AVG. CONT. TEMP = 75.695 ( -0.0280) DEG.F

INTERVAL 12 LEAK RATE = 0.045 WT%/24 HRS
TOTAL TIME LEAK RATE = 0.472 WT%/24 HRS
FOIitT TO POIr1T STATISTICAL ERROR = +/- 1.430 WT%/24 HRS
LEAK RATE TREND FOR LAST.4' HOURS

LEAK PATE= 0.034 + 0.2391 d HP3
'

95% CONF. LIMIT FOR TREND EO. SLOPE
,

I

-0.07 < SLOPE < 0.55 ,

LEAK RATE TREi!D SINCE T=0
LEAK RATE = -0.046 + 0.2391 :: HR$

95% CONF. LIMIT FOR TREt1D EQ. SLOPE / LEAK RATE
-0.07 ( SLOPE < 0.55.

-0.32 < LEAK Raid : -2.14
!

| MASS PLOT C0t1 TAIT 1 MENT L EAKACE RATE At1ALYSIS
----_-_--____-------___-_-__--___-__-_______

COHTAIHNENT TOTAL MASS (DRY AIR)= 64268.60 POUNDS
r

.

l
- LEAI: R:l T E = 0.566 UT".'2 MF#957; CONFIDEHCE LEVEL = +/' O.131 UT*.'24H5-
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Coui1iF t..C CAP. STAliCfi--FEFERENCE VESSEL METHOD
9"1!T ' 7 TE..T !;ITh NEd VALVE ALIGHNENT
-------------------.-------------------------------------

M rH :- E . tu!9ER 14
11' 7/ 76 2200 HOURS

LHST litfERVHL. HOURS 0.33 HOURS FR0f1 T=0 4.3? -

-

T Et!PEEH T I.'P E DEGREES F CHAtlGE DEG.F UT.FACJ:S
--------- -- ------ --- -------- - -------

1 82.11 -0.09 0.027
* o0.41 -0.17 0.027
5 77.34 -0.26 0.027
4 76.91 -0.1< 0.02~..

*

5 78.54 0.00 0.027
6

'

76.49 -0.17 0.027
7 76.91 -0.17 0.027
8 77.85 -0.09 0.075
9 77.08 -0 09 0.075.

10 80.67 0.00 0.030
11 76.49 -0.08- 0.030.

12 7.7.68 0.00 0.030
13 81.69 -0.17 0.025
14 81.18 -0.08 0.025
15 81.94 -0.17 0.025
16 80.75 0.00 O.025

'

17 - 72.71 0.08 0.118'

18 72.28 0.00 0.118
19 72.46 0.00 0.118
20 71.51 -0.09 0.118'

-

DEWPOIllT Ill. WATER CHANGE INCH. WT. FACTOR
' '

--------- --------- ------------ ---------

1 11.26 0.17 0.150
2 11.37 -0.17 0.150--

3 10.88 -0.12 0.100
4 11.17 0.08 0.150
5 9.77 0.0c 0.225
6 9.40 0.12 0.225

REF. VESSEL DP= 0.3980 ( 0.0024) PSID
DRYUELL PRESSURE = 73.3960 ( -0.0090) PSIA
AVG.DEUFOINT PRESS = 11.777 ( 0.0425) IN H2O
AVG. CONT. TEMP = 75.640 ( -0.0550) DEG.F

IttTERVAL 13 LEAK RATE = 0.397 WT%/24 HRS
T'1TAL TIi1E LEAK RATE = 0.466 WT%/24 HRS
POINT TO P0ft4T STATISTICAL ERROR = +/- 1.369 WT%/24HR$
LEAK RATE TREt1D FOR LAGT 4 HOUR 5

LEAK RATE = 0.106 + 0.1004 X HRS
9 59 C 0tiF . LIMIT FOR TREtiD EQ. SLOPE

-0.08 < SLOPE : 0.44

LEGL RATE TPE!!D SINCE T=0
LEAK RATE = 0.046 + 0.1804 :. HR$

"*.. C0hF. LIMIf FOR TREND EO. SLOPE / LEAK RATE
-0.08 < SLOPE < 0.24
-0.32 < LEAK Rhl: % 1."~

' '

~7 7 NFAINMEtiT LEAKAGE RATE ANALYSIS
. -- - . . - - - - _ - - - _ _ - - _ - _ - - - .. - _ - - _

' '

' i 'it NHSS(DRY AIR)= 64265.00 PCI.'ilD 7
6 r *.* < 0. = L. ~ ;L. c " :. a.....>-2g-

+/- 0.112 UT% 24h;;. ..



_

C00 PEP HUCLEAR STATI0H -REFEREtiCE VESSEL [1ETHOD
IPCLRT POST TF4.T WITH ti:EW VALVE ALIGNMENT
__-,____.-___ .___ _______-_____-_-___----___.._ ___...____

Dfi f A SET NUTIE ER 15
11- ?. 76 2220 HOURS

LAST IrlTEMAL.HOUP:2 0.33 HOURS FROM T=0 4.67
*

TENPERATURE UEGREES F CHAT 4GE DEC.'F W T . F A .:T 5 R
__-_-____ ____-__-- ___________, _____._ -

1 81.96 -0.15 0. C: 7
2 80.60 0.19 0.0_.
3 77.28 -0.06 0.0 27.

4 76.65 -0.06 0.0??
5 78.39 -0.15 0.0??-

6 : 76.42 -0.07 0.027
7 - 76.76 -0.15 0.027
8 77.79 -0 06 0.075.

9 - 76.94
10 80.69

~
-0.14 0.075
0.02 0.030

11 76.51 0.09 0.030
12 77.70 0.02 0.030
13 81.71 0.02 0.025
14 81.28 0.10 0.025
15 82.05 0.11 0.025
16 80.69 -0.06 0.025
17 72.74 0.03 0.118' -

18 72.31 0.03 0.118
19 72.48 0.02 0.118
20 71.62 0.11 . 0.110*

DEWPOINT I l-l . WATER CHANGE 111CH. WT. FACTOR
'

_________ _________ ____________ _________

1 11.08 -0.18 0.150
2 11.16 -0.21 0.150-

3 11.05 0.17 0.100
.4 11.16 -0.01 0.150
5 9.92 0.15 0.225
6 9.09 -0.31 'O.225

REF. VESSEL' DP= 0.3982 ( 0.0002) PSID
DRYWELL PRESSURE = 73.5950 ( -0.0010) PSIA
AVG. DEWPOINT PRESS = 11.698 ( -0.0790) Ill H2O
AVG. CONT.TEt1P= 75.641 ( 0.0010) DEG.F

ItlTERVAL 14 LEAK RATE = -0.262 WT%/24 HRS
TOTAL TIf1E LEAK RATE = 0.414 WT%/24 HRS
POIllT TO POIt1T STATISTICAL ERROR = +/-' 1.372 WT%/24 HRS
LEAK PATE TEEt1D FOR LAST 4 HOURS

LEAK RATE = 0.237 + 0.0818 X HRS
95% C0t1F. LIf1IT FOR TREt1D EG. SLOPE

-0.16 < SLOPE <' O.33

LEAK RATE TREllD SIllCE T=0
LEAK RATE = 0.210 + 0.0818 5 HRS

95% C0tlF. LIMIT FOR TREtlD EG. SLOPE / LEAK RATE
-0.16 < SLOPE . < 0. 33 |
-0.56 <- LEAK RATE < 1.74 |

i
! '

"

' t1 ASS PLOT CCt1TAltiMElli LEAKAGE RATE AtlALYSiS
. ___________________________________________

~
- CANTAItiMEllT TOTAL MASS (DRY AIR)= 64267.30 POUNDS

-

LEA!! PATE= 0.554 W T). 24kP- |95% C0tFILEllCE LEVEL = +/- 0.099 WT% 24HN: |
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(Of5EFlen :- TAT ;0N--FEF EPEt4C E .ed .L P i HOU
~

.

iPt: LPT F0iT TE5T WiTH HEU VALVE ALIGHiiENT
. . . . . . . .. . -- ---.. --- -.--- .....--. -- --- -- .--

DA TA 9E r i4- tp is
11 I- .~ t 4240 FiOVE":.

LMT INTEPVHL,HOUF.:- 0.33 HOURS FFa: T=0 5.00

TENFERATURE DEGREES F CH AiME I:EG. F UT.FRCl:'''--

--------- - - - - - - - . ---- ----.-- - - - - - - - - . .

1 81.96 0.00 0.027
:- 80.:5 -0.25 0.027

; 3 77.28 0.00 0.027
' 4 76.85 0.00 0.027-

5 78.47 0.08 0.027
6 . 76.24 -0.08 0. 027'
7 76.76 0.00. 0.027
5 77 70 -0.09 0.075
9 76.05 -0.09 0.075

10 80.69 0.00 0.030
11 76.51 0.00 0.030

0.03012 77.70 0.00 -

13 81.79 0.08 0.025
,

14 81.28 - 0.00 0.025
15 82.13 0.08 0.025
16 80.77 0.08 - 0.025
17 72.74 0.00 0.118
18 72.31 0.00 0.118''

19 72.48 0.00 0.118
20 71.62 0.00 0.118

*

DEUPOINT IH. WATER CHAT 1GE lt1CH. ,
HT. FACTOR

--------- --------- ------------ ---------

1 11.16 0.08 0.150
2 11.08 -0.08 0.150n.
3 10.92 -0.13 0.100
4 11.07 -0.09 0.150
5 9.62 -0.30 0.225
6 9.26 0.17 0.225

REF. VESSEL DP= 0.3965 ( -0.0017) PSID
DRYWELL PRESSURE = 73.3970 ( 0.0020) PSIA
AVG.DEHPOINT PRESS = 11.642 ( -0.0556) IN H2O
AVG.C0t1T. TEMP = 75.627 ( -0.0140) DEG.F

i It1TERVAL 15 LEAK RATE = -0.364 WT%/24HR$
TOTAL TIME LEAK RATE = 0.362 WT%/24 HRS
POIllT TO POINT STATISTICAL ERROR = +/- 1.382 WT%/24 HRS
LEAK RATE TREND FOR LAST 4 HOURS

LEAK RATE = 0.408 - 0.0133 X HRS
95% C0tlF. LIMIT FOR TREtID EQ. SLOPE

-0.27 < SLOPE < 0.25

LEAK PATE TREND SINCE T=0
LEAK RATE = 0.341 + 0.0081 X HRS

95'. CONF. LIMIT FOR TREt13 EQ. SLOPE / LEAK RATE
-0.22 < SLOPE < 0.23
-0.75 < LEAK PATE < :.61-

i

MA':.S FLOT C0riTAIrlNEHT LEAKAGE RATE ANALYSIS\ -

--------- ..----_---_-----_-_-----__-_--_-_.

CONTA!!hlEi> T TOTAL MASS' DRY AIR)= 64270.50 POUT 1DC
~

._
. LE AK F 11C= 0.523 WT%/24r./.

SS. CONFlDENCE LEVEL 2 +/- 0.091 . WT % / 2 4 tii..

-251-
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C00FEP |100LEAh . . ri r ; .W--F. - $ENCE YE15EL METHOD
J t.''E f>' ICNMENTIPCLRT F05T TEi W- NEW_ _ - _ _ _ _ _ _ _ _ _ - _ _ "- _ _.._ _ _ _ _ _ _ _ _ - _ _ _ _ - - - - _ . . _ - _ _ _ - _ _ _ _ _ . - - - -i

Duin ET sUtTEF 17
,11 7/ 76 2300 H0pi.

LAST IllTER V AL, FOURS 0 . 3 .' HOURS FP0n T=0 5.33
s

TEMPEPATURE DEGREES F ClAiGE DEG.F WT.F ~~OR
. _________ _________ __ _________ ___-. . _ _ _ .

1 81.94 -0.02 0. /- 17
2 80.33 -0.02 0.? .

. - c. - _ ;, 63-- 1, ,u-- -

) 76|5b -6.~52 5.!!''

5 78.54 0.07 0...-
6 76.32 -0.02 0. e i

7 76.66 -0.10 0.027
8 77.60 -0.10 0.075
9 76.83 -0.02 0.075

10 80.84 0.15 0.000
11 76.49 -0.02 0.030

,

12 77.77 0.07 0.030
13 81.94 0.15 0.025

,

14 81.43 0.15 0.025'

15 82.28 0.15 0.025
16 80.84 0.07 0.025
17 . 72.71 -0.03 0.118'

18 72.28 -0.03 0.118
19 72.46 -0.02 0.118
20 71.60 -0.02 0.118

HT. FACTORDEUPOINT IH. HATER CHANGE 1HCH. -

_________ _________ ____________ _________

1 11.09 -0.07 0.150
- 2 11.09 0.01 0.150

3 10.64 -0.28 0.100
.4 11.16 0.09 0.150
5 9.86 C.24 - 0.225
6 9.34 0.0e 0.225

REF. VESSEL DP= 0.3937 ( -0.0029) PSID
DRYWELL PRESSURE = 73.4020 ( 0.0050) PSIA
AVG. DEWPOINT PRESS = 11.691 ( 0.0486) IN H2O
AVG.C0t1T. TEMP = 75.622 ( -0.0050) DEG.F

INTERVAL 16 LEAK RATE = -0.102 HT%/24 HRS
TOTAL TIME LEAK RATE =- 0.'333 WT%e24 HRS
POINT TO POIt1T STATISTICAL ERROR = +/- 1.355 WT%/24HR$
LEAK RATE TREt|D FOR LAST 4 HOURS

LEAK RATE = 0.689 - 0.1327 X HRS
9 5 ;. C 0 tlF . LIMIT FOR TREND EO. SLOPE

-0.38 ( SLOPE < 0.11

LEAF RATE TREND SIllCE T=0
LEAK RATE = 0.402 - 0.0241 :. HPS

95*: CONF. LIMIT FOR TFEND EO. SLOPE / LEAK RATE
-0.22 ( SLOPE " 3.1?

.. 2-0.79 LE AK - P A!ti s

'

NA% PLOT C0tiTAIHMEt1T LEAKAGE RATE AllALYSIS
. .. _---____---____-_____-__________-_-..____

'-

1: 0HT6liiMEhT TOTAL NASS(DRY AIR)= 64271.40 POUND?-

~ t.EAF F ATi- O.429 UT%<2N 4
95* C0tFI DEIKE LE'F! : +/- 0.0?? WT.2x~

_
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C D '.P E r-; r : - P. ST AT ION-- REF EP[ tiCE VE MI.L iiETh0Ii.

c rs*o . . mr : i v.
-

..c. ., . -
- .u. . . e. . i,s -.- .-

____. . _ . - . . . - _ ...-___-- _-__.-___-_..-.-----___-_-_ ___
*'

?. .'"1. r . .; .. r . . e c'.-T4

1,' . . . .'...p..-.
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9 76.83 0.00 0.075

10 80.92 0.08 0.030
;

11 76.57 0.08 0.030-

12 77.94 0.17 0.030'
,

13 82.03 0.09 0.025
14 81.60 0.17 0.025
15 82.37 0.09 0.025
16 80.92 0.08 0.025

72.71 0.00 0.1'18'
17 -

18 72.37 0.09 0.118
19 72.46 0.00 0.118

0.11820 71.60 0.00 '-

'

DEUPOIt4T IH. WATER CHANGE 1HCH. WT. FACT 0F;
,,

________- _________ ____________ _________

1 11.02 -0.07 0.150
'

2 11.31 0.22 0.150''

3 10.84 0.20 0.100
4 10.94 -0.22 0.150
5 9.80 -0.06 0.225
6 9.14 -0.20 0.225

REF.YESSEL DP= 0.3912 ( -0.0025) P5ID
DRYNELL PRES 5URE= 73.4080 ( 0.0060) P51A
AVG.DEUPOINT PRE 55= 11.642 ( -0.0489) IN H2O,

AVG. CONT. TEMP = 75.661 (' O.0390) DEG.F

INTERVAL 17 LEAK RATE = -0.427 WT%/24HP5
; TOTAL TI:1E LEAK RATE = -0.289 WT%/24HR5
i ROIhT TO POINT STATISTICAL ERROR = +/- 1.363 WT%'24HR5

l.E Ai F.RIE TREHD FOR LAST 4 HOURS
LEAK PATE= 0.787 - 0.2050 X HR3r

| 95'. CGHF. LIMIT FOR TREND EO. SLOPE
-0.45 < SLOPE ' O.04

LEAt: FATE TEEND SINCE T=0
LEAK PATER 0.48? - 0.0648 ': HP5

! 95*. CONF. L1!1IT FDP TREND EO. 5 LOPE ' LEAK RATE
-0.24 ; SLOPE < 0.11
-0.90 s LEAK FATE - < . 1. !S

I
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