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Again during pressurization, air was heard coming from the drywell
dampers control solenoids exhaust ports. This ie the second major
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 scfm 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 isclation 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 the 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 solencids 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 eliminate 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 mainteaance shop for periodic maintenance

and testing. During this periodic maintenance, the valves were
disassembled, inspected, cleaned and adjusted. After testing and
adjustment, 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.

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

The primary contaimument lezk 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%Z/day superimposed onto the exiting pri-
mary containment akag f .24%/day. The drywell leakage monitor-
ing showed a total leak .418/day. The superimposed leak
rate data is a abl 3 m-Lam| <.25 La

238| <.25(.635)
.080 <.159




III.

1v.

CONTAINMENT INSPECTION

The zccessible interior and exterior surfaces of the drywell and
suppression chamber were inspected prior to the integrated leak rate
test. Particular attention was paid to all primary containment
penetrations. No sigrs of structural deterioration 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.

DATA ANALYSIS

The data was taken at twenty minute intervals throughout the test
period and was analyzed for each set of twenty minute readings and
hourly readings using the fellowing formula:

**CALCULATED LEAK _ [T, (&P,+Py)) 4Py + Py
RATE WT%/24-HR - 2400
h

T, ( P1-Py1) P, = Py

Tl = average absolute containment temperature at start
of test (°R)

Tz = average absolute containment temperature at later
time (°R)

APy = drywell-reference chamber dp at start of test (IN H,0)
AP, = drywell-reference chamber dp at later time (IN H,0)
vyl = containment vapor pressure at start of test (IN H,0 ABS)
v1* containment vapor pressure at later time (IN Hp0 ABS)

P; = absolute drywell pressure at start of test (IN nzo ABS)

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 crend 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'
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Make the following additional assumptions and definitions:

0? (T)) = 0% (T,) = 02 (T) (T = 80°F)

02 (P,) = o“ (P) (P, = 73 psia)

o? (P,,) = a? (Pvz) = 02 (Pv) (Pv = 80°F = 1.50 psia at 73 psia)
02 (4Py) = 0? (4P,) = 0?2 (4P) (AP = .5 psid = 13.837 inches water)
h=2s6 o0%h)=0

Ty =T,=T

LS SN

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

The partial derivatives are (h = 24):

SL sL | 100 100

§T,| = |6T,| = P,T (4P, + P,) = PT (AP +P)
fL | L L

6P1 - Pl = P

sL | SL 100 100

5491’ = |§4P,| = P, = P

8L 5L 100 100

epvl - |6P,,| =P, = P

The variance becomes:

02 (L) = 2 02 (T) [lo_om + ,,v)]z + 02 (P) (%\2
PT

+ 232 (AP)Q_O_Q)Z +202 () 100)2
P P



3. Estimated Variance of Each Measurement

3.1

3'2

3.3

3.4

Estimate of 02(T)

All temperature measurements are obtrined 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 0.3°F:

o(T) = .3°F

o?(T) = .09

Estimate of o2(P)

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

o(P) = (73 psia) (.00015) = 1.1 x 1072 psia

o?(P) = 1.2 x 104

Estimate of 02(AP)

The Texas Instrument Inc. pressure instrumentation used to
measure differential pressure has a certified accuracy of
.015% of reading:

o(aP) = (.5 psid) (.00015) = 7.5 x 1073

o2(aP) - 5.63 x 1077

Estimate of oz(Pv)

All vapor pressure measurements were obtained with Foxboro

dewcels connected to the plant computer through special RTD
processing boards. The dewcel accuracies are as follows:

Cell Weighting Factor (Wyji) Error °F
1 .100 .11
2 .150 .15
3 .150 .18
o .150 .22
5 . 225 .25
6 .225 .32

Pv > n}'-: wvi Pvi.

02 (Pv) = ¥Wyg 02 (Pyy) = .002698

0? (P,) = .0520F = .07] inches water at 73 psia
o (Py) = .00257 psia

02 (Py) = 6.605 x 10~6

s



SPECIAL

Following the regular primary containment integrated leak rate test
and the supgrimposed 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

theref > these lines should be vented to ensure no downstream leakage
barriers. This was done following the superimpcsed leak test. After
repositioning some of the downstream valves, per Attachment D of ILRT
Surv. ocedure, data was taken for an additional 5.67 hours and it

was fo that the leak rate did not change significantly. The
leakage found was .289%Z/day, and that found during the unmodified
valve line-up was .238%/day.

2D 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 menitor

was then isolated and the integrated leak test continued. The
plugs were found after completion of the integrated leak test

and the drywell radiation munitor 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.

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
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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.

La = ,00635 (89270)
= 566.9 1lb/dav
= 23.62 1b/hr

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

La = (23.62)53.3(530) _
TRTITTy 315.2 SCFH

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 im October of 1975, 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 penetration
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
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-A0-238 (outboard isolation valve).
During October, 1975 testing leakage was found to be 799.7 scfh.
The established limit was 2.0 scfh. PC-A0-238 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
adjusted. Therefore primary containment would have been maintained
by the inboard isolation valve PC-M0-232. The leaking valve
PC-A0-238 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 cperator 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-A0-244 was
repaired by replacing a flange gasket and tightening the rubber
seat by installing a 1/8" steel flange ring. After repair, leakage
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-A0-244 is an Allis-
Chalmers 20" butterfly valve.

=8



X-205-Suppression chamber vacuum relief PC-A0-243 (inboard isolation
valve) and PC-13(V (outboard isolation valve). October, 1975 leakage
tests showed that this penetration test area was leaking at a rate
greater than 1100 scfh since it would rot seal sufficiently to
pressurize. The established limit is 7.0 scfh. PC-A0-243 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-A0-243 is an Allis-Chalmers 20" butterfly valve.

X-26-Primary containment purge and vent exhaust from drywell, and ACAD
vent. PC-M0-231 (inboard isolation), PC-A0-246 (outboard isolation),
and ACAD-1308MV (outboard isolation). October, 1975 leak test showed
that this penetration was leaking at a rate of 3208 scth. The estab-
lished limit is 3.0 scfh. PC-A0-246 was repaired by replacement of
the rubber seat ring. After repair of PC-A0O-246 the leakage was
reduced to 5.0 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 was 5.0 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-M0-231 & AO-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.

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-MO-230 (inboard isolation valve) and PC-A0-245 (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-A0-245 was repaired by adjustment

of the valve stroke and replacement of the valve stem packing. After
repair of PC-A0-245 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-M0-230.
PC-A0-245 1s 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 {or 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
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-MO-21B and manual
valve RHR-189. Leakage tests showed a leak rate of 43.93 scfh. The

-16~




established limit is 1.5 scfh. RHR-MO-21B was disassembled for repair
and it was found that the seating surfaces were rough. The valve disc
and body seating surfaces were lapped. After repair of RHR-MO-21B the
leak rate was reduced to 0.046 scfh. RHR-MO-21B is an Anchor 4" 300 1b.
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 1b. check valve.

X-214-HPCI turbine exhaust drain valves HPCI-AO-70 (inboard isolatien
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 for repair
and it was found that seating surfaces were scratched and badly worn.
These are Lall 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 1b. Hills-
McCanna ball valves. '

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
of 3.39 scfh. 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 1b. 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-MO5A 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 .00l scfh. CS-MO-5A
is an Anchor 3"-300 1b. 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 1lb. gate valve.
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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-MO-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 1b. gate valve.

X-226-HPCI pump suction from the suppression chamber HPCI-MO-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 1b. gate valve.

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 1b. gate valve.

X-8-Main Steam Line Drains MS-MO-74 (inboard isolation) and MS-MO-77
(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 colliected 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-AO0-22, 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
volume is 13.0 scfh. The leak rate found is well within limits.

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 valves
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i local leak rate tests conducted in October,
penetration was found to be .985 scfh. The
cfh. HPCI-MO-16 is an Anchor 10" gate

tion valves RHR-MO-17 and RHR-MO-18,
in October, 19.5 and showed a leak rate

maximum for this penetration is 4.0 scfh.

Reactor RHR- MO and RHR-MO-27A. This
‘,toher, 1975. 'eakage rate fouud was

maximu leakage or this test volume is

Reac -MO-25B and RHR-MO-27k. This
o} C The leakage raie fcund was
ished maximum for these valves is 1.5 scfh.
maaimq: was exceeded neither valve was repaired because
gin between the total maximum and the allowable, ard also

tat

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.

(-16A-Core Spray to Reactor CS-MO-11A and CS-MO-12A. This penetra-
a” 1

tested 975. The leakage rate found was .61 scfh.

-hese valves is 1.0 scfh.

ray to React 11B and CS-MO-12B. This penetration
was tested in Octobe 75. e leak rate found was .08 scfh. The

established maximum fo > ralves is 1.0 scfh.

X-17-Reactor Heéad Spray 1 e RHR-MO-32 and RHR-MO-33. his penetration

was tested in October 1975 : leal te found was .87 scfh. The
o > ! ;‘
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leak rate of SLC-
s, and that of SLC- 3 .17 scfh The combined
max imum l
and Vent Supply to T S 33MV and PC-237MV. This
was leak test ' )etC 97! The leak rate found was
The established . I ) hese valves is 5.0 scfh.
as found leaka; was greater than the maximum neither valve
repaired due to the margin between maximum and allowable.




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-MO-21A. This penetration was tested in October
1975. The leak rate for this valve was .449 scfh. The established
maximum is 1.0 scfh.

X-210A-RHR Minimum Flow Line RHR-MO-16A RHR-10CV and RHR-12CV. This
penetration was tested in Oc.ober 1975. The leak rate was found tc be
.66 scfh. The established maximun 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 October 1975. The leak rate 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-11CV and RHR-13CV. This
penetration was tested in October 1975. The leak rate found was .033
scfh. The established maximum for these valves is .1 scfh.

X-210A & 211A-RHR Discharge to Torus RHR-MO-34A, RHR-MO-38A and RHR-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.

X~210B & 211B-RHR Discharge to Torus RHR-MO-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-1301MV 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 HFCI-16CV. This penetration was tested in
October 1975. The leak rate found was .303 scfh. The established
maximum for this valve is 1.0 scfh.

X-223A-Core Spray Test Line to Torus CS-M0O-26A. This penetration was
tested in October 1975. The leak rate found was .089 scfh. The estab-
lished maximum combincd 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 0 scfh. The estab-
lished maximum combined leakage of CS-MO-5B and CS-MO-26B is 1.0 scfh.

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

™



X-225A-RHR Suction from Torus RHR-MO-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-MO-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-MO-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 scfh, as mea-
sured on February 8, 1975. The maximum leakage seen was 0 scfh 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 scfh.
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 10
months. The highest leak rate seen was during the October 1975 test
with a leakage of .068, and the smallest leakage ssen was 0 scfh. The
established maximum leakage for this hatch is .1 scfh.
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- lves was 13.75 scfh. Further testing was
individual valve leakages, and it was seen that
rate of 6.21 scfh and MS-AO0-86D had a leak rate

both leakages were within limits no repairs were

ined leakage found during tl Jctober, 1975 local
s 900 scfh. The total leak rate of all Type B & C
epair and/or adjustment of 14 primary containment

C
1.74 scfh. The allowable limit of Type B & C tests
189 scfh.

yusly st i intent of the Nebraska Public Power District was
&

and test procedures for leak testing of Main Steam Isolation
the Design Basis Acci (DBA) pressure of 58 psig. Reasons
lure of the October, 19 st to produce valid test results

lso been previously

ducted

during the first refueling outage in September,
valid res:

ults due to the following apparent reasons:

decay effects he piping between the MSIV's,

e pressures of : st medium in that piping

Such pressure decreases are not distinguishable from
ure drops due to leakage, thus giving false indications of

leaKage.

The reactor pressure was difficult to control, during the test
period,

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

relatively low pressures and ranges or pressure control;

variations in vapor pressures in the reactor system caused

by transient cooling effects of the RHR system.

intaining reactor system pressure control leak
seat because of a pressure differential
flow direction of the valve.




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 INSTRUMENTS

INCORPORATED

POST OFFICE BOX 1444 * HOUSTON. TEXAS 77001

Ingitat Systemns Division

CERTIFICATE OF CALIBRATION

Pressure Gage No.23%3 _ Model No._145-01 Bourdon Capsule No. 10420

Calibration Date: _October 7, 1676

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 National
Bureau of Standards at planned intervals. This standard is maintained and operated 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 file
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

Low Range Piston No. L-135
High Range Piston No. V-192

Ruska Weight Set 40093 6-04-70
Model 2460-91C/SPL, No. 13788

CEHMEEWAY o & e TIL0A4-5119 0 TELEX 7-31%3 ¢ TWY RIOJRT.ATOT ¢ CABLE: TEXINS
3"
-3 -




TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 1444 * HOUSTON TEXAS 770010

Digetal Systems Division

CERTIFICATE OF CALIBRATION

Pressure Gage No._ 2854 Model No. 1“2-01 Bourdon Capsule No. 10418
Octoter 13, 1976

Calibration Date:

This instrument has been calibrated to meet or exceedball published specifications. The
calibration has been performed with a pressure measuremeni svstem whose accuracy is
traceable to the National Bureau of Standards.

Traceability is achieved through a pressure standard which is certified by the National
Bureau of Standards at planned intervals. This standard is maintained and operated 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 file
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

Low Range Piston No. L-135
High Range Piston No. V- 192

Ruska Weight Set N 40093 60470
Model 2460-910/SPL, No. 13788

HWEST FREAWAY o MOUATIN o 715.4%4.8115 o TFLEX 7-3324 = TWX 910-867-4702 s CATLE. TEXINS
3P



TEXAS INSTHRUMENTS INCURPORATED, UIGITAL SYSTEMS OIVISIUN
PeOs 80X LGss, HUUSTUN, TeXAS 717001
TELEPHUNE: = Tl3=4994-511> - N~

coseaseess  PRECISION PRESSUKRE CALIOGRATION TASLE #vescssseax

CAVSULE S/N: 10418 INSTRe S/N: 2844 CAL'N DATE: L0/1l6/70
CAPSULE RATEU PKESSUKE: 100 PSIA  MAX PRESS: 200 PSIA

CAPSULE TYPE: ull INSTRUMENT MUDEL:S 1$2=0L .. .
CAPSULE TEMPERATURE AT CALIdRAIluu. 49e2 UEGs Lo
CALIBRATIUN STANDARD: PL6OL=-5T7067 CTR GEARING: 2.00:1
CALIBRATELD 8Y: C?'—)77 : :”. = SR SLp——
TRUE PRESSURE CUOUNTEK READING 5 e P P
( PSIA ) . ACOUUNTS) e OB . [V ENU e
0.0 O. o
5.000 +1997. -+ 3
10.000 TR L NI . <N et (R S s S
15.000 ek W T L SN - e, W et el S
20.00v o . 20000. s A .= =
25.000 . - TR AR N .. NN o Ay
30,000 29992 >Q
40.u00 PRPTIIPRTIINE . | . - e S Ll | ey N
454000 44994, NETRERN, . S -
50.000 . 49997 . . . i S L =
55.000 . 54999, WRNPLYCN RN § i n " N
60.000 6V0U00,. (L
05.000 65004. -
70.000 o 70000. e e B L
75.900 14999, ——t o
80.000 80004.
85.000 e . ..65006. At s
C,uul YU0lU.
95.000 95014.
100000 - rom. AOR0L S i il =

- A be

NJTES S S S S W T S
Lo IH1S CALIGFATION TRAZEAGLE .TU THE NBS TYPU_THE ABUVE STANLARDS

2. THIS SECONDARY STANUARU SHOULD BE RECALIBRATED PERIGGICALLY:
AT & = L2 MO. INTERVALS URy AS USE, HISTORYy OR POLICY DICTATES

. —— . . —————— oy -~ a1l

4. PRESSURE CALIBRATION STANDARDS.CORRECIED. TU.STANOARD . GRA!LIL.-- e
5000685 LM/SEC/SEC. UNLTS OE MERCURY CURRECTED TO.ZEKG. DEGMC. .

- o———

S e i Sv——— —— C ee—— v -

e ——

we COUNTER READING VS TRUE PRESSURE -APPLIES ONLY AT ABGVE spEtIFtEu
(AMSULE TEMPERATURE. FOR UTHER TEMPERATURE»-COUNTER READING VS -
PRESSURE. FOR FUSED- QUARLL SOURJON CAPSULE. MAY. ﬂi,nunszntco-px,,--.ﬁ_ A
. 40,0133 OF COUNTER REAUING. PER # DEG.C. DEVIATEUGN ERGM CALLBRATIUN: -wum
TP tREFER TG MANUAL. IF TEMPERATURE SETTING NEEDS.READJUSIMENLL) ~—

5. IRECT. READING CAPSULES (S/N'S_10000 =. 19999)57[5'2°§'&”T$&’3"
ASUVE CAL LGRATIUN OATA APPLIES UNLY IF OPR MODULE INSTALLED
conaING. ABUVE. CAPSJULE ANw INSTRUMENT S/N'Se. : - e =

-..---u‘.aul_k_--ualulﬁb;a.N.MLithm.ﬁ_hua_ s —

e - ——— 4 — * T— — s g —— - —— - A————— ————

wFlp



I:.(.l\,l\'r’\,".'.ft'dv VIGITAL OYSTEMS DIVISION
J A 1"911' H[.\,\)Iul" ir/;. //uul
TELEPHUNE: I13-4G4~5115

THEIS RSN PRECISION PRESS'IKE CALIBRATION TABLE PEEFRZEN S

APSULE S/N: 10420 INSTR. S/N: 2843 CAL'N VATE: 10/07/76
1D MAX PRESS: 20 PSID
CAPSULE TYPE: EO1 INSTRUMENT HMUUEL: 145-01
CAPSULE TEMPERATURE AT CALIBRATION: 49.8 DEG. Ce
CALIBRATION ’)"!’i‘nl);\!“.): P=1602-311¢8 CTR ULAKXF‘LD: 4:.00:1

LALIBRATED BY: Ay %
LALIDRATEUY DY o (~ /}“{J(“ L.'»/‘

¢

CADC £ AT ¢ PRES : 1 S
Aroul KAITLEU ¢ COOUKLE » v o rFo

— ——— . —

TRUE PRESSURE CUUNTER READING
{ PSID 3 (COUNTS)
V.0 Oe
0.5000 5000.
1.0000 9998,
1.5000 15002.
20000 20003.
25000 25004%.
3.0000 30002.
3.5000 35005.
4.0000 40002.
45000 45002
20000 20003,
55000 52007.
OC.ULUV ouUlUU% .
6.5000 65005.
7.0000 70002.
/.5000 14999,
6.0000 19991,
8.5000 84993,
9.0000 89553,
9.5000 95001.
10,0000 100008.
S

Lo THIS CALIBRATIUN TRACEABLE TO THE NBS THRU THE _ABOVE STANDARD.

- THIS SECONDARY STANDARD SHOULD BE RECALIBRATED PERIODICALLY:
AT 6 =~ 12 MG. INTERVALS OR, AS USE, HISTGRY, OR POLICY DICTATE.

PRESSURE. CALIBRATION STANDARDS CORRECTEU TO_STANDARD GRAVITY, S
900.665 CM/SEC/SEC. _UNITS. OF MERCURY CORRECTED TO ZERD DE6.C.

COUNTcR: READING VS TRUE PRESSURE APPLIES ONLY AT ABOVE SPECIFIEDL
CAPSULE _TEMPERATURE. FOR OTHER- TEMPERATURE; COUNTER READING™ VS
PRESSURE FOR FUSED LQUARTZ BQURDON CAPSULE MAY BE CORRECTED-BY :
*UsUias UF COUNTER REAUING PER + UEeLelLe DEVIATFION FRUM CALIBRATION
TEMPL(REEER_TO MANUAL _IF TEMPERATURE SETTING NEEDS READJUSTMENT.)

iReCT RcAUINU CAPSULES (S/N'S 10000 - 19999): w ARNING
WOUVe CALIBRATIOUN DATA APPLIES ONLY IF UPR MUDULE INSTALLED

AING ABOVE CAPSULE AND INSTRUMENT S/N®S,

vt d i30T 2dl1=91 LUSTOMER: GENZRAL E£LECTRIC
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HOMER R. DULIN GO.

722 EAST WILLOW STREET

LONG BEACH, CALIFORNIA 90806
424-8533 626-4096

CALIBRATION CERTIFICATION

SUBMITTED By:__ NEBRASKA PUBLIC POWER DISTRICT

FLOWMETER SERIAL NO — TUBE NO__ %~-21-(-10/83

MANUFACTURER F&P MFG. SERIAL NO._06908A 2640 Al
REMARKS :Percent tube scale, calibrated in SCFM Air @ 14.7 PSIA & 70°F.

S - - :
INDICATED ACTUAL <===jj
PERCENT SCEM
100 2,509
75 1.904 v
50 1,282
25 0,667
10 4 0.264
L
Flowmeter Certified with HOMER R. DULIN CO.
Sl 12400 avswrory 022X cutiow 2=77

NBS No. Cent. No. _2.4/146224

Our stondcrds ore certified by or are trocesbie to the Notionol Bureou of Stondords
ond comply with miL-C-45662A.

PO. No]'lJ'-QL—-3 Shipper No.

' 91376 3=13-77 R. Dulin

CALIBRATION DATE RECALIBRATION DATE CaL'® CHNICIAN







A o Fuolg 1O /(O
= o
=~ Customer NEBRASKA PUBLIC POWER DISTRICT Their Order No._ _ _ 109104 o
}f
Address Columus, Nebraska __ Our Order No. 763_3_2312_&_.
Instrument _ m./_ﬁ.'lQL&EL__ﬂs.m_«l _&Q.#Q_yn&_gm_ Rolk, A S — 1
|_Serial No. DS507 Serial No. _ _ Seriai No. L
|_Range 1°° - 140° P Range - Range . ]
Curve No. NR226 - | Curve No. | CurveNo. = _ . .
_Tut B ln_str. Error B Test o lmt_r. . VEmr _w_:r_cgt____lnsg;___ﬁyfor__-
100°F '99 89° | -.11° . | N A (et
12q_ 114.89 _-_,1_1°M______j___ IR A S . LT
|L39.39 -1 | STU SR -
R D - N
— a | |
Serial No - Serial No o _ Serial No.__
_Range . Range - Range e T
Curve No. | _Curve No ) o Curve No o
Test _ Insr. Error |  Test _ lnstr Error |  Test  lIrwtr.  Error
e __J | 3 ! - ! i
| | ! l I
| - - . ;
e T - - b AT e e R TR T .
| ] i L _‘__}_ R
, : ‘ .
P ! —s . ’ s il i B R——
i i
R R TR . i N ' BT
a | L |

Comments: This ¢Firese) Instrument (s) has (have) been calibrated and is tare) guaranteed to
be accurate within (

Certified Correct

ENGIN%

s@‘d M .

Date

rons oin (1/eo) T

Q-

g IOﬂ

2-76

.5°F

XX XXX MK K XL XN XK Kt

THE FOXBORO COMPANY
Test Made By N:E. Provost

R. Roderick

Checked B+

Date_ ___8-31-76




Fle \07104

FOXEQRO

TEST CERTIFICATE
Customer___Nebraska Fublic Power District Their Order No. 109104 _ oy
Address_ _ Colusbus, Nebraska _____ Our Order No._76R-92072 1/2
Iostrument ___ M/2701RG Dewcel W/Dynatherm Bulb . ..
| SerialNo. DS485 | SerialNo. | Serial No. I
| Range 100 - 4P Range | Range . -
Curve No. NR226 B Curve No. | CurveNo. = _ _ . ..
Test ~ Instr.  Error Test Instr. ~ Error | Test Instr. Error
'1oor;9995'=_-1—5°_— ] _1
120 [119.82 |-.18 - T T
40 |139.93 =07 | | T e A
C o Bchuin SESGEE NN W PENRRTY JENRNTY PRI
. + - . oot i
I ) . .
‘ | I
Serial No. - Serial No. ~__|_Serial No. _ R
_Range == _Range . Range = _
Curve No. _Curve No. | CurveNo. __ _
_ Test _ Insv. _ Eeror  Test _ Instr. _ Error | Test _ [Instr. __ crvor
. | | l | J
Note 1: Do\;coi—?qst 7tcmp¢t~ ture po.ints 100, 20,‘ nnd.‘]] 0; !' -cortc'spon:l to !
‘-————ibewpohlt"'rcmpen es of 35.5, SO.S'.imd'64.2 > """ ’ ““" s, < Ay
| Note 2: 36.;..:::;2_;@ _f;d;onvcn Dcwcel Tcmporat;;;-— e T L
i : - ‘ — S — Y - - .._1
Mw:aui:n_m. istance .tests were made whose - ..
lcalibration is directly traceable to the Nati B of Standards.

Comments: This (Firese) Instrum:nt s} has thave) been calibrated and is 4»re) guaranteed to
be accurate within ( .5° F ) 450 -of-the total chars -oe-scale cange-

Certified Correct

ENGINEE PT.
R; et ot/

Signiea Doiron

Date _ 8/24/76
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THE FOXBORO COMPANY

Test Made By___N. E. Provost

Checked B__R. Roderick B

Date_ 8/20/76
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TEST CERTIFICATE

Customer hebzaska Public_?or_e_r‘_b_i_strict Their Order No._ 109104
Address_ _ Columbus, Nebraska ===~ Our Order No.___76R-92972 g
Instrument__ _H_/EZOIPG Dewcel W/Dynatherm Bulb - B S SO
| SerialNo. %% | serialNo. | SeialNo. . __
| Range 100-24F | Range Range
Curve No., NR226 - Curve No. | CurveNo. -
-_Tut__ Instr. Error ,T',"_- B lqs.t_r.'_ . AE:rorw__T_eft__ ___lns_ty:____EEOf___
10°F | 99.70° | -.3° '
120 | 119.68 | -.32 ]
; e i : - ——— i s ey PR
o N A ) e
‘ ¥ x I
Serial No. o - Serial No. | Serial No. _ " ke o i
_Range | Range - Range = S P
Curve No. _CurveNo. Curve No.
__Test _ Insx. _ Error _ ,__‘lfyt__-_l_m_tz;_l_ Error | Test _ lIrstr. Error |
: | | i
NIGRCEPEES, PR - N
Note 1: 'Dewcel test tempermture pointl 100, izo, and 44(?!' con:‘upond to’
|  Dewpoint- Tempera s of 35 5, 50.-5—de 4. 2% —1 o yaingon’ Vs
| |
hlét‘e" 27 Use DI-2 curve to ponvert Dcwcel 'rempontu.re o Dewpo T PTISAE FPes g T
| |
-..._' rv.—- — Ve — - — o —— ———— ——— 4w —— -—--.1
{Note 3: 4|'ren‘perature and sistance 1 Lnts vcu ;ndt using Mnt whose R
calibnti.on is di ctly traceable to the Natidnal Bureau of Standards.

Comments: This {Fhese) InstrumentLs} has (hase) been calibrated and is_(aze) guaranteed to
be accurate within ( .5°F ) F-of the-toral chart- er seate-range.

Certified Correct THE FOXBORO COMPANY

ENGINEERING, DEPT. Test Made By N. E, Provost

Signed_ M, Doixon _ Checked By____R. Roderick __
Date _8/24/26 Date__ _8/20/76
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TEST CERTTFTCATE

Nebraska

¥/2701RG Dewcel

Power District

109104

Their Order No.

Cur Order No..

W/Dynatherm Bulb

_Serial No.

_Range

Test
100°F
120

Curve No.
|_S-urve iNO.

DS447

100-140"F
NR 226

Instr. Error

99.85°
119.75

-.15@
-.25

139.89 -.11

~ Serial No. Serial No.
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Curve No.

Test
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Curve No.
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Instr.
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'NOIE 3:

—
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Dewpoint Tempera

Useé DI-2 Turve to
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Curve No.
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_ Test  Irwtr.

|

Instr.
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F.

ature points 100, 120, and 3
tures of 35.5, 50.5, and.64.2

i -

convert Dewcel Tempetature"fd Dewpoint,

istance tests were made using equipment whou
ctly trdaceable to the Ratiqnal'mxreau of Standards.”
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Comments:
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THE FOXBORO COMPANY

Test Made By___N. _E. Provost.
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TEST CERTIFICATE

o Cmtomer_-”'._bf.afka,??.kf]fm Poves quSr_{c_t Their Order No. 109104 . —
az 172
Address_  Columbus, Hebraska === Our Order No,__/6R=92972 " ===
Instrument_1V/2701RG Dewcel W/Dynatherm Buld S . .
| Serial No. DS 495 | SerialNo. | Serial No. .
| Range 100-14fr | Range | Range e il
Curve No. NR226 | CurveNo. | Curve No. I—
| Test  Instr.  Eeror | Test  Instr.  Error | Test !"‘.‘L____E'!°1_
100°F = 99.85° -.15° ‘ g |
. | V— ———— --____.____._.._.._,._-_.-, - MRS G— . i e § . ce— c—
120 | 119.86 | -.14 1 | | o
140 |1 139.89 | =-.11 i
Emamd santi, el St _A‘_-______l__ ST -
r_____l__. SIS IS | - R [ o - -
S R R R e ¥ -1 < 1
| ! I
Serial No. o o Serial No. | Serial No. ) -
~
_Range | Range R _Range =
Curve No. _Curve No. - Curve No.
_ Test _ Insx.  Eeror | Test  Instr.  Error | Test Instr. _ Error
, | | l l ;
Note 1: 'Dowcol test tempo\r;turo points 100, 120, and 1P r corxlupond to
Dcwpomt_'rempent es of 35;.5. 50.5,}md‘64.2"f.””‘ . AR o
g  yedoly e wyrlees’ o INOE KRNED N
Note 2: mu DI-2 curvc to ponvert Dewcel 'rom?eratuxo jo Dowpoiut ' "
| SR - — el e i S PRSI AN N, & aenae vou
F'"-“"———T_ T s | ;
Mw::tun and stance Tests were made m:lng.gqnipnhnt whose _ . _ __
| 'calibratfon is directly traceable to the Natignal Bureau of Standards.

Comments: This (Fireve) Instr iment t5)-has thave) been calibrated and is (ave} guaranteed to
be accurate within ( .59 F ) 14e-of-the total chart-orsoale vange~

Certified Correct THE FOXBORO COMPANY
ENGIN‘%?R Test Made By N.E. Provost
p Signed M Checked B/ __R. Roderick
Date 8/24/76 Date _ 8/20/76
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TEST CERTIFICATE

Customer_ Nebraska Public Power District Their Order No. _

Address  Columbus, Nebraska Our Order No. 76R-92972

Instrument M/2701RG Dewcel W/Dynatherm Bulb

| _Serial No, DS446 _SerialNo. _Serial No.

| Range » Range
Curve No. NR226 | CurveNo. - | Curve No.

_Ie.a‘t‘ - Imtr. Test Instr. . Test___ﬁ___lmg._ ~_Error
100°F | 99.82° | |

120 1119.78

[ 140 !139.99

e T — —
|

1

—_—

Serial No. Serial No.

_Range .. | Range
Curve No. _Curve No. ) Curve No.

— - ——

Test InsT. Error | Test  Instr.  Error |  Test  Irstr.

, 1« o 1
Note 1: Dewcel test ‘teinpefptuxe points 100, 120. and 14’ F corrpspond to'
Dewpoi.nt.-l'umperaturel of 35.5, 50.5, lamd 64.2°

l I
| L- |
._-..‘_.——.-_n_ -.-—. - - - — e e— -

|
Note 2: Use DI-2 cu.zve to_ "onvort Dewcol Temperature _t

' I | ‘
m—r—J‘lupe:at\;:t -an@ Repistancé tests were made using equl—'_f:' whose =~
calibration is direttly traceable to the Nagigm], Bureau of Standards, |

Comments: This (Firese) Instrument fs) has thave) been calibrated and is fzre) guaranteed to
be accurate within ( .o ) 35 of-thre- totel chart -or-scale range.

Certified Correct THE FOXBORO COMPANY

ENGINEERING DEPT. Test Made By_ N E. Provost
/(.xﬁi-m

Signed M. Doiron Checked By __R- Roderick
8/24/76 Date_8/20/76

Date
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The primary contafnment
containment
tainment

integrated leakage

leakage rate in weight percent

vessel to

> per

Y
X
58

REFERENCE MATERIAL

A.

I, Section I, Table
L ] »

I-7-4,
Section V.

Section VII, Subsection 3

I, Subsection 4.0.

Flow Diagrams.

1. 18 (N-03); Flow
Inerting System.

7 (N=01);

2027, Rev. 13 (N-02); Flow

-ht“‘
and Su
B & R Dug.
well Ec

2028, Rev. 17; Flow Diagram

juipment Drain System.

B & R Dwg. 2029, Rev. 13; Flow Diagram

R Dwg. 2031, Sht.
23 (N-01);

to
[ SVHEN

1, Rev. 16; Sht.

Flow Diagram - Reactor

-
Re /D \
By/ate

-
/l, y <o

tests

3.0

Reactor

Diagram -
uppression Chamber Vent System and Connectionms.

—————————————————————

Approved By/Date ‘ Rev.

AINME?

1 to assure that the
the allowable leakage

Cooper Nuclear Station.

will determine the primary
day by pressurizing the con-

psig and measuring pressure decay.

Diagrams, Primary Contaixment

sel Instrumentation.

Reactor Recircula-

Reactor Building and Dry-

’

Demineralized Water System.

2, Rev. 18 (N-02);'Sht. 3,
Building Closed Cooling Water

A\; lI. .'.;An:‘,[\'i‘:,'[; | '.

Procedure

2 6.3.1.3




3 & & R Deg. 2038, Rev. 11; Flow Dicgram - Reactor Bullding Floor and
Roof Drains.

§. 5 & R Dag. 2039, Rev. 11 (N-02); Flow Diagram - Control Rod Drive
Eydraulic Systen.

- $. B & R Deg. 2040, Rev. 13 (N-01); Flow Diagram - Residual Heat Removal
Svstea.
10. B & R Dwg. 2041, Rev., 22 (N-02); Flow Diagram - Reactor Building Main
Stean Systen.
11. B & R Dsg. 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 Dwg. 2043, Rev. (N-01); Flow Diagram - Reactor Core Isolation
Coolant and Reactor Feed System.
13. B & R Dwg. 2044, Rev. 16 (N-02); Flow Diagram - High Pressure Coolant
Injection and Reactor Feed System. i
14. B & R Dwg. 2045, Rev. 18 (N-01); Flow Diagram - Core Spray and Standby
Liquid Control System.
15. B & R Dwg. 2049, Sht. 1, Rev. 24; Sht.-2, Rev. 23 (N-05); Sht. 3, Rev.
21; Sht. 4, Rev. 23; Flow Diagram - Condensate Supply System.
16. B & R Dwg. 4259, Rev. 8; Containment Vessels, Sht. 1.
17. B & R D#g. 4260, Rev. 7; Containment Vessels, Sht. 2.
18. B & R Dwg. 4261, Rev. 5; Containment Vessels, Sht. 3. )
N 19. B & R Dwg. 4262, Rev. 8; Containment Vessels, Sht. 4, Penetratiom

Details.
C. Codes and Documents.
1. 10CFR50, Appendix J.
2. ANSI 45.4.
IV. PREREQUISITES |

A. Notify Shift Supervisor before starting the test.
B. Coordinate testing with control room operator.

C. Verify that penetration X-1lA, X-1B, X-4, X-6, X-2, X-200A, drywell head,
and X-2008 have been secured and leak testcd.

V. LIMITATIONS
A. Surveillance Requirements - Technical Sgecifications (Section 4.7). |
Maxinu= leakage is 0.476%/day at 58 psig or 0.337Z/day at 29 psig.
b

|
Test Frequency - Perform this test three times each 10 year per;}d during !
a refueling outage. |
|
|

kS~

L&)
f
1
(,
m

p Nuzber 6.3.1.3 | Date 4-2F- |Revision 2 Page 2 of _10 Pages
i |
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VI.

VII.

B’

Administrative Limits.

1. All discrepancies or repairs made to leakage paths shall be recorded
in the Shift 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 operator.

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 will be made by the test engineer._

PRECAUTIONS

A

c.

Barriers are to be established to limit access to the test area. Warning

signs shall be posted around the periphery of the test area. Access be—

yond these established barriers at uny time that the containment is pres—

surized shall be permitted o;é? to those persons authorized by the NPP

Test Engineer. (917399 Tovrar Crra, {&v
o Oecapdadds . A’J&.«\ ]g 1i-7-76

Prior to test pressurizing, the areas within the Drywell and Suppression

Chamber shall be examined for equipment which may be damaged from pres—
surizing to 58 psig.

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

TEST EQUIPMENT

Twenty resistance temperature detectors, range 40°F-180°F.

6 dewcells, resistance type, range 0°F-150°F. Complete with power
supplies. )

Well type water manometer - 36" scale range.

Sling psychrometer.

" Precision glass thermometers, range 30°F-120°F.

Two test pressure gauges 8 inch diamet~r, range 0 to 100 psig.
Two air blowers, heavy duty type, suitable for air at 58 psig.

Rotometer, maximum capacity 10.0 scf/min.

/ N\

b

.v¢ Number 6.3.1.3 [ Date Q- 5.0 (. Kevision 2 i Page 3 of 10 Pages




- b - -y -

Yeess TESTI PASEJVAR

A. Freparations.
Cotain permission from the Shift Supervisor before beginning work.

VZ/. Inspect accessible interior and exterior surfaces of the contaim—
cent structure to uncover any evidence of structural deterioratiom
which may affect 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 appraxi-
paterly 6" using wooden blocks.

Install two temporary fans in the suppression chamber to promote
air mixing. Connect to feeder switch for CRD ‘removal platform.
This circuit is fed from MCC-N Breaker 3BL. , Refuse feeder for

approximately f’amps. ;Zolm‘rﬁ 0500 11/7/74

V.
V.
‘{ Modify the drywell fan units by decreasing the blower speed by
approximately 1/2. .
b{ Evacuate the reference chamber and refill with dry N, to a pressure
of 60 psig. Conduct a 48 hour leak rate test using the absolute
vethod to confirm zero leakage. Complete Data Sheet. g
/. Remove level switch floats from RW-LS-355F, RW-LS-355G, RW-LS-390F,
and RW-1S-390C (drywell equipment and floor drain sumps), and store

il floats outside of drywell. &, f v
Pode Sw.teh —f

8. #emove—and tag TIP System drive mechanisn peiserp-power-eonnaclox., -
dmdiey for each of the four TIP drives.

9. Conduct a thorough examination of the drywell and pressure suppression
chaober to remove anything which may be damaged by the test pressure.
2nd insure 2ll 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.

l./ Vent the reacto~ pressure vessel to the drywell, and block open the
vent line check valve.

\/12. Install RTD's and Dewcz2lls in the drywell and torus at the following
locations. Apply the listed weighing factors to all calculatioms.

Note: Do not mount s€nsors near fan discharges or any source of
heat. N

-

)

bl
Jere Nunbar 6.3.1.3] Date Si-N2.70 ‘Revision 2 Page _4 of _10 Pages
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SENSOR TYPE SENSOR NO. WEIGHING NO. ELEVATION AZIMIUTH

Dewceﬁ)Cl {E-1 .150 903" 0*
DC2 ME-2 .150 903" 240°
DC3 ME-3 .100 958" @©*
DC4 ME-4 .150 903" 120°
DC5 ME-5 .225 Torus 180°
DC6 ME-6 .225 Torus Q*

RID's T1 501-B .027 903" 9m*
T2 501-C .027 903" 300°*
T3 501-D 027 903" 1810°
% | 500-a .027 903" 135°
5 500-B .027 903’ ‘ S0*
T6 500-C .027 203" 300°
y 500-D .027 903" 18m*
8 502-A .075 888" 60°
TS 502-B .075 888’ - 26@*°
T10 505-A .030 931* ©*
<y 505-C .030 931" 2257
T12 505-E .030 931' 135°
T13 510-A 025 958" o*
Tl4 | - 510-B .025 958" 30:0°
T15 510-C .025 958" 210°
T16 510-D .025 9;;' 135°
T17 TE-1 .118 Torus \ ©°°
T18 TE-2 .118 Torus ~ ‘90 |
T19 TE-3 .118 Torus 180*
27 TE-4 118 Torus 270*

" o=
¢ Number _6.3.1.3 ’T Date 2 -22-70. Revision ' Page _ 5 of _10 Pages



- to isolate and vent the following containment pressure instruments.
Attach caution tags to each isolation valve and test walve.
- Rack 25-5 and 6. . Ak
v a. PC-PS-100A-D.. v, Pc-PT—R9 /3{/ (/::{;'7'2;
vb. PC-PS-101A-D. 3 P PFr-a6 -
« c. PC-PS-119A-D. vK Pe-PI-R0"
4. PC-PS-16. ¥ i PE-PI-Sr3 .-

Close the isolation valve and open the test connectiom valve in order

v . PC-PS-12C and D.“ Mo

V4

16.

Tog% Rapionsdl 7,
e

18.

19.
20.

21.

g. Drywell 0p Analyzer. . =

h. Drywell HZ Analyzer.

Remove PC-PS-12A and B pressure switches lines from ¥heir sensing /
lines. These sensing lines will be used for connectimg the roto-
meter and drywell sensing instruments to the contaimssent atmosphere.

Manually pump down the drywell drain sumps and place yammp switches
to off, and tag switches.

Close all primary containment boundary valves by theix nonul means
(air or motor operators) with no preliminary exercisimg. The at-
tached valve lineup list should be completed — AttacEment C. All
vented systems shall be drained of water to assure emgpmsure to air
test pressure.

Tag the control switches in pull to lock for the comdemsate and
condensate booster pumps. '

Survey the drywell and suppression chamber and remowe gas bottles
or any other items that could cause an increase in cmmtainment air
inventory.

Shutoff the N, supply to the MSIV and relief valves. Drain all '2
from the MSIV and MSRV accumulators. e

Verify all equipment and access hatches are secured amd havc been

leak checkeds” S /a
/ ‘d*f'AMC r&'-(k. d"' WP,/ “ar‘:{

Renove detect’ors from %a m monitor and inst

pump off. N
P 3 6/ /-d’? %4‘44—«-4.1 m____\z,._?‘l X
B. Pressurization and Data Recording. %'
&

l.

Commence pressurization of the containment by use of service air
and/or the pressurization skid connected to the reciwculat. n system
flushing penetration. Do not exceed § psi/hr. ptess-rizatior or

depressurization rate. 15 f(,ooa—;m

f9-

e -e sumber 6.3.1.3 [ Date ™>-°-71L \Revision 2 g Page 6 of 10 Pagesj‘
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A 1 oks Ausa 2
Airlock Area.

Steam Tunnel.

When test pressure (29 + .5 psig or 58 + .5 psig) is reached, dis-
connect the flex hose immediately upstream of the pressurization

isolation valve and blank the line. ;

Allow at least 4 hours for the containment atmosphere to stabilize.
(Drywell atmosphere is stable when temperature changes < 1°F/hr.)
(Try to maintain drywell temperature stable at 90°F + 5°F.)

After equilibrium conditions are reached place the manometer in
service.

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

When all necessary data has been recorded establish a constant bleed
off through a rotometer to verify the accuracy of the leak rate test.
This bleed off rate should be near the allowable leak rate either Lg
or L,. Take data for superimposed leakage every 30 minutes for 4
hours, and record on Data Sheet 6.3.1.3.

Calculate leak rates per calculations 6.3.1.3.

After all data has been found acceptable, isolate the reference
chumber and vent the containment. Do not exceed,b’psiéhxs. depres-
surization rate. /5 u/(/’ ) R

Perform a leak test of the reference chamber using the absollte
method to insure that it remains leak tight.

'
Perform an inspection of the drywell and torus interior and note
any damage.

Install drywell flocr and equipment drain sump floats and verify
proper oper:tion. Place pumps in auto.

Install the TIP drive connectors J-4 for each of the TIP drives.
Remove RTD's and Dewcells from the containment.

Close the root valve at penetration X-100B for the reference chamber.

b ») $ \
Return instruments isoclated is Step VIII.A.13 and 14 to norral.

-50-
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17. Return containment isolation valves to their normal configuration.

18, Reoove blocks from drywell vacuum breakers.
C. CONTAINMENT LEAK RATE CALCULATIONS
1. Reference Vessel Method.
Primary containment leak rate is calculated each hour during the
test. Use data sheets 6.3.1.3. Calculations are summarized amnd
are performed per the following procedures:
a. Calculate containment absolute pressure hourly.
DRYWELL (PSIA) = g + Ppr-2
PRESSURE
Pg = Barometric Pressure (PSIA)
PPI-Z = Drywell Pressure (PSIG)
DRYWELL (Ih 320 ABS) = 27.67 x (DRYWELL PRESS. PSIA)
PRESSURE
b. Calculate weighted average absolute containmt tenperature -
hourly.
WEIGHTED AVERAGE (°R) i =20
CONTAINMENT TEMP. = E wity + 459.72

i-1
wi = weighing factor for RTD; from Table 1 of Appendix B
ty = reading of RTD; (°F)

c. Calculate weighted average absolute containment vapor pressaure

hourly.

WEIGHTED AVERAGE (IN H,0 ABS) =6
CONTAINMENT VAPOR = wyiPos
PRESSURE -

wyq = weighing factor for DEWCEL 1

P, i = vapor pressure computer reading (IN 320) from DEWCEL
i as defined in Table 1 of Appendix B.

d. Calculate drywell-reference chamber differential pressu~e hourly.
DRYWELL~REF CHAMB (IN H,0) : -
DIFFERENTIAL PRESS. = Lgp = Lpg

oile

2ure Number 6.3.1.3 Date S-32-7( Revision 2 Page 8 of _10 Pages




Lgy = Right leg DPI-1 level (INCFEES) (Connected to contain-
ment)

= jeft leg DPI-1 level (INC'ES) (Connected to reference
chamber)

LiL

Calculate the test interval for each hourly leak rate determina-
tion. (Total time method) and (point to 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 s
RATE WTZ/24-HR = [Ty (8P + Pyp)  &P3 + Pﬂ} 2400

T, (P =Py -t . B
T, = average absolute containment temperature at start of

test (°R)

T, = average absolute containment temperature at later time

(°R)
APy = drywell-reference chamber dp at start of test (IN BZO)
AP, = drywell-reference chamber dp at later time (IN HIO)
P,1 = containment vapor pressure at st-u'rt of test .(m H,0 ABS)
Py2 = containment vapor ?reosure at later time (ll'ﬁzo ABS)
P, = absolute drywell pressure at start of test (IN H,0 ABS)
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 parameter changes.
(Use least square fit to data points.)

h. Superimposed leakage.

1) Each 30 min. calculate the containment leakage rate from the
combined measured rate as follows:

' = -
L am Las Ls k"

-$2~

cesaure Number 6.3.1.3 [ Date <-D3-7/ Revision _ 2 ‘ Page 9 of 10
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wvhere:

A L'am = containment leak rate (wt%4/74 hrs)
L, = measured combined leak rate (wt%Z/24 hrs)
Ly = superimposed controlled leak rate (wtZ/24 hxs)
2) Calculate the average E'am from the hourly rate.
3) Verification of the leakage measuring system a-curacy is
achieved 1f: =
/e = Lagl 20.25L, )
/ -
4) Rﬁ"‘fﬁe"fotm&-nml’ry data.
Lo = _o338 measured leakage at 58 psig (Z/24 beurs)
Leg * NA measured leskage at 29 psig (2/24 heoars)
\ “H5%, ;"Vcw\ leak rete dafon
—270Z<‘ leakage measured by the suppleémental test
at 58 psig (see Section VIII.B.7).
NA leakage measured by the snppleuental ‘test
at 29 psig (see Section VIII.B.4).
N
Lam (max.) = A476%/day = La x .75
Ltn (max.) = .3371/day - Lt x .75
The supplemental leakage measured data must be withim + 252
of the calculated supplemental leakage data.
Cowljned measuved = Lagt' = . ‘/57‘/
IX. ATTACINENTS ™ N oy
S~ .8 .z .28
A. Data Sheet 6.3.1.3, Rev. 2. | Cam = L,“’ T 1§- .28 = .05
B. Error Analysis. ; Zimit prag /6
C. Valve Lineup. ‘os £ ./¢

D. #Qdfhéut"l 7o (»3,/-3 u{#

=53~
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L;:ACENENf “"A" SURVEILLANCE PROCEDURE 6.3.1.3 PRIMARY CONTAINMENT INTEGRATED LEAKAGE TES

i PROCEDURE

r Preparations.
1. Obtain permission from Shift Supervisor.
2. Inspect drywell.

3. Open and block vacuum breakers.
4, 1Install torus fans. 2.2 awps on//f3))6 © o go°

5. Modify drywell fans. / /_(Z .

6. Pressurize and leak check reference chamber. Z

7. Remove level switch floats. - jé”/?/ -
8. Removeiidepieg—a=T. Tan TP Systems Drives Mode .«m.% oFF.
9. Remove anything that may be damaged from D.W.

10. Establish normal operation level of torus and vessel.

1l. Vent reactor vessel to drywell.
12. 1Install RTD's and Dewcells.

13. 1Isolate low pressure instruments.

14. Remove sensing lines to PC-PS-12A and B.

15. Pump down drywell sumps. - = -
16. Close boundary valves per Attachment "C": Sfw. [iwes Dveined,

17. Tag and pull to lock condensate and condensate booster pumps.

18. Survey drywell and remove gas bottles.

19. Drain MSIV and MSRV accumulators. — /‘;,z-‘:_ﬁ :

7"  Access hatches secured and tested. ; ‘ 2
Drywel] rad. monitor W"ﬁ. ’.Nj:,//‘c {%’,Ww'ly

»{essur za¥idn and Data Recording. ol i Pt

l. Commence pressurization. -

2 pa
2, Iunspect for air an  water leakage. g . k/
3. Blank line when pressure is reached.
4. Allow containment to stabilize.
5. Place manometer in service.

6. Record data on data sheets.
7. Establish superimposed leakage and take data. ﬁ 9
8.q %i%c;u{;a/t; leakage rates.

. " -« e
g, 1s6Tate ¥t “Rarhér b\vent containment.
10./. Leak check ref. chamber.

12.s7. Iunstall sump floats.
wow 7 Laseaed TLE plug Jedr

«She

w—
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OPERATIONS MANUAL .

~=ENT "A" SURVEILLANCE PROCEDURE 6.3.1

L

.3 [PRIMARY CONTAINMENT INTEGRATED LEAXAC

11 Pressure Supplemental Test

Reduced/Ful

Superi:posed Leakage Flow, SCFH, Lg =

Containzent Pressure

Drywell-Ref. Chamber AP

Containment Teoperature:

T1 1

T2 ' T12 : ‘ ’ 1
: |

3\ ‘ na/

T4 \ T14
TS5 \ T15
T6 \ T16

17 X | 117 g .

T8

9

T10 ;/_

7
/

Containzeat Bumidity:

DCl

. T19

T18

T20

DC4

o2/ Noes e

pC3_/

Anbiez,t/ Tecperature

Ambient Pressure
/

Verified By

Date “Yime




Ambient Temperature

Ambient Pressure .

“Verified By

«86

Revision 2
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ZwT "A" SURVEILLANCE PROCEDURE

6.3.1.3

Discrepancies:

Operator

10005 5/%

Date
| A/2 s ¢ Permission to Start

Shift Supervisor A q%w A
Shift Supervisor // A

" Date
Jp~/¢~ 7€ Test Complete & Reviewed

Shift Supervisor_

Reviewed By ¢ ,)

Date
/ NCR Written if Required

Date

MWR(s) Number if Required

| Hf-15=76G

Date \

-
«$Je

-

PRIMARY CONTALNMENT INTEGRATED LEAKAC: T Iy

ccedure Number ¢ .3.1.13 7 Date <-23-74

7 Revision 2

Page &4 of 4




PRIMARY CONTADMENT “INTEGRATED
et g RUETY A PR0CEDURE 6.3.1.3 LEAKACE TEST )

i ; rs -
_::_D

A -
~* 0T ADn2

The ceasurel leakage rate in weight percent per day for the absolute method
is given by the formula:

L =100 2% (1- T)P2")

h Tz?l'

where

L = leakage rate in weight percent per day

h = tire between conditions 1 and 2 in hours

T} = containrent mean temperature at begioning of test in degrees Rankine

T, = containment mean temperature at next point of test in degrees Ramkine

'eP1~-P = containment pressure corrected for water vapor pressure
at beginning of test in psia.

P' = Py - Pyy = containment pressure corrected for water vapor pressure -
at nert point of test in psia

The error in "L due to errors in the measured quantities is given by

2 2 L
dL = 2400 [3L 4702 + (AL 24+ (L g )2+ (L gp,e
b |on, Y Gt ) @Ry T1) Gry T2

In order to simplify the evalvation of dﬂ the following assumptions will be
made.

1. h = 24 hours
2. The containment average teomperature is nearly constant at 90°F
.T =Ty + Ty = 90°F
dT = dTp = 4T
3. The conteinment pressure is nearly constant at 72 psia
P=P] =P)=72.0 psia
dp = dP{ = 4P}
4. The containment average dewcell temperature is 75°F

TDC - 75°F

-58-
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A TANAD s S TMT
L AL NGRS Y AL Sl

)r in the pressure measurement

P 3)‘1
P

the total pressure measurement

+ .02 psia

dPy error in water vapor pressure determination

= +0.014 psia
= [¢.02)2 + (.010)2] ™

= 0.0244 psi

error/ Y number of instruments for the tenperature sensors
= 0.5° R/ V20
=2+ .112°F

ues the total error becomes

of the contained weight of air




. PRIMAR® CONTAINMENT "INTEGRATEDR
| cocT *at SURVEIII NI PROCEDURE 6.3.1.3 LEAKAG,, TEST : )
Using these =ssuzptions the equation for dL becomes:
dL = 100 2 \Ed_?ﬂ + 2 (g)’-] %
(®) (T
where
dP = total error in the pressure measureczent
= (app? + e D)
dPr = error in the total pressure measurement
= * .02 psia
dPy = error in water vapor pressure determination
= $0.014 psia :
ar = [(.02)2 + (.014)%] %
= = 0.0244 psi . :
&T = instru. error/ ¥ number of instruments for the temperature sensors
= 0.5° R/ V20
=2 .112°F
Using these values the total error becomes
dL = *0.056% of the contained weight of air per day
4 1
e
S~
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T "C" SURVEILLANCE PROCEDURE

6.3.1.3

PRIMARY CONTAINMENT INTEGRATED LEAKAGE TES

1
i
'

!
=

e
1 VALVE TEST POST TEST
05" NO. DESCRIPTION WG. | POSITION INITIAL| POSETION INITIAL
-
PC 235-AV |Torus Purge and Vent 202210 ___&h_:.{é‘_ &,_A.____
s E o .
241-AV |Purge and Vent N, Supply 0 4@2/5_ B &)Mf
) | @
236-AV |Purge and Vent 0 S/7¢ a Om.
234-AV |Drywell Purge and Vent
235-AV N, Durge Supply
230-MV |Torus Exhaust
245-AV [Torus Exhaust .
231-MV |Drywell Exhaust
246-AV |Drywell Exhaust c
E o
£ -87 |Instrument Air to Drywell 2010 |C @/ / 7 10 B&
o Voot /% .
SA -357 |Service Air to Drywell ¢ DA Lo Dy,
RF 30-MV |RF Pump B Discharge 2004 (o~ 72€, 4@( C __adwa
29-MV  |RF Pump A Discharge M‘,’J “42’2‘ c M
32-MV  |29MV Bypass o 70f. //(_;@ C _ R
27-MV  |F.W. Bypass to Condensate %Q c_Dm
28-MV |F.W. Bypass to Condensate Cﬁ C _Syw~
v
O
AR 150-MV Main Cond. Vac. Breaker 2009 |0 C s 1. &
&R MD-274B |Testable Check Bypass 2040 (C /_(,,-ﬂ Cc Qgﬂ'
| [
MO-15A |Shutdown Cooling Suction ‘E ‘&%
j¥0-15B [Shutdown Cooling Suction . c _&
i 0
'M0-15C [Shutdown Cooling Suction . ;/// )
;/ &’: , ";/' \
¥0-15D |[Shutdown Cooling Suction A '\; "
§ ﬂL !
" p 2 S‘J‘l v'.'o 7 we ’/ F /e o D‘-cu'n r’ J
Ve AV Ney wedd Freer  Pradw
so,pyfideync @ FEpr prain
733 AL ?‘o'yl\’/l L{'-"r D
i oo Numder 6.3.1.3 | Date _“*-33-7/ Revision




INTEGRATED LEAKAGE TES

TEST |  POST TEST
ITION INITIAL| POSITIOCN INITIAL

i,

g oy (sbc)
& e {50
,‘.ﬁ':i/f}’_ﬁ_ﬁ,,,,w. c_&.
Injection ) __,Z’:_:_/}___, c _&.&v___._______
¢ Drain to RCIC C 77’c /;/jf/jé {

- . /.
Drain to RCIC c,,m / 2£

c jz"hp 4}//5{7 .
Spray Line c Aﬂ ,';), /§<%ZZ§-

Cooling Discharge c lﬂf/Q
Cooling Discharge C 2hf' A/éjézﬁ_
Cooling Discharge ngﬁifg——;;é%25~

Cooling Discharge

Spray Line

Flow Bypass 1A

Flow Bypass 1B

Torus Suction

Torus Suction

Torus Suction

) Torus Suction

Bypass

i
|
1

| Revision




COOPER NUCLEAR STATION OPERATIONS MANUAL

—: = 2NY "C" SURVEIILLANCE PROCEDURE

l
6.3.1.3

PRIMARY CONTAINMENT INTEGRATED LEAKACE

[ VAT | TEST POST TEST
SYSTEM | NO. DESCRIPTION DWG. | POSITION INITIAL| POSITION INTIIAL
AR |MD-12a [dx 1A Outlet 0 MNA 0 /M
¥0-12B |Hx 1B Outlet 0 e 0 _Rp
MD-20 |Crosstie Stop (. en LFCX »7ad) 5 b‘,o & Ow.
MO-21A [Heat Ex. 1A Drain Lines c /7/ C_Saa
M0-21B (Heat Ex. 1B Drain Lines c . 4,11_/:’& c  Hre
%0-18 [S/D Cooling Supply 2040 [C -ﬁ,ﬂ o Een
MD-17 |S/D Cooling Supply c /VC:D 'B.i O
MO-274A |1A Injection Testable Check Bypass c Z _lZ C__ Bm
MO-26A |1A Drywell Spray c 7 A C_ B
MO-31A [1A Drywell Spray c N c._@u';l ]
-~ |1M0-268 (1B Drywell Spray c 7 7 e O wa
M0-31B |1B Drywell Spray c__ /A0 € _dwa
MO-32 |Head Spray c *ﬁ C__ O
M0-33 |Head Spray C }— . ey
[M0-67 |RHR to Radwaste C 4-—() C e
RCIC ([MO-15 |[Steam Supply 20411C Zq_ﬁ?— ‘&: [
¥M0-16 |Steam Supply c 7/'7 C_ &
20-41 |Pump Suction From Torus C/Zi:‘(;“ c ﬁé:
¥0-27 |RCIC Min. Flow c /(]{T; C o~
!.‘D-l? Testable Check Bypass C If) Cc A!k‘
E.‘ZO-ZI RCIC To Rx Pressure Vessel C j/J_L’ < A
10-18 [Condensate Storage Supply { - | ‘oﬂl
- Z L ha
i;:-..-:e Nucher 6.3.).3 Date *-23%.%7. Revision 2 Pag» 3 of 7 Pages




EGRATED LEAXACE TES

c

MO-68

MO-11B

¥0-12B

MO-11A

MD-12A

MO-26A

MO-26B

MO-5A

MO-5B

MO-7A

MO-7B

MD-15A

————————————————————

Return to Rx Vessel
Isolation
Isolation
Isolation
Isolation

1A Line Isolation

1B Test Line Isolation

1A Min. Flow

1B Min. Flow

}
i?u:p Suction 1A
|

Pump Suction 1B
1A Testable Ck. Bypass

13 Testable Ck. Bypass
Drywell Purge and Vent
Drywell Purge and Vent

Drywell Purge and Vent to Vac. Bkr.

Drywell Purge and Vent to Vac. Bkr.
JZ Makeup Stop
X2 Makeup Stop

Py ’ £ r
Purge and Vent

S e T
10N INITIAL|

|

bﬁfﬂt:ki:;

2042

" POST TEST
_POSITION INITIAL |

0 __Q.m___ —-




COOPER NJCLEAR STATION OPERATIONS MARUAL

6.3.1.3

PRIMARY CONTAINMENT INTEGRATED LEARAGE TES

-z ENT "C" SURVEILLANCE PROCEDURE

VALVE TEST POST TEST
SYSTe | NO. DESCRIPTION DWG. | POSITION INITIAL| POSITION INITIAL
_ —
PC 237-AV |Torus Purge and Vent - L/:f\é c &/L
xS 786AV |RHR Hx 1B Supply Drain 2041 {0 [Z 0o O
5= 7—,
787AV  |RHR Hx 1B Supply Drain 0 ‘/Z"VO 0 _ O
791AV |RHR Hx 1B Supply Trap Bypass c ;Lﬂ() C S
AO-80A [MSIV Inboard c @ c A
AO-86A |MSIV Outboard ¢c ¢/ C o
/
A0-80B [MSIV Inboard C/éjrﬁ e
k r:
AO-86B |MSIV Outboard e C AL
'—"J"‘.,
A0-80C [MSIV Inmboard P~ c._o8,
A0-86C |MSIV Oucboard fc ﬁ C @=
-
AO-80D [MSIV Imboard 5 ‘% c Do
AD-86D |MSIV Outboard o c A
iy A— .
MD-74 |Main Steam Line Drain e A0 C B
—
MO-77 Main Steam Line Drain C /7/\{ CQ&\
M0-79 |M.S. Line Orifice Bypass #C ﬁ C &\5
I
784AV  |RHR Hx 1A Steam Supply Drain 0 /(_(-0 0D 8.
785AV" |RHR Hx 1A Steam Supply Drain 0 /éz' 0 Bl
eaeem—
790AV | RHR Hx 1A Supply Drain Bypass JC :gl) cC S
4PCI '}10—17 Pump Suction Emergency Condensate 0 AL 0 &
¥0-58 |[Pump Suction Torus C ,\[) c &x
-7
¥0-25 |Min. Flow Bypass C AL AR . %t
- §.3:1:3 ﬁDate 4D 3> Tl | Revision 2 . Lo Page 5 of 7 Pages
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waMidLd ViainedVi

e S

- €" SURVEILLANCE PROCEDURE | 6.3.1.3 PRIMARY CONTAINMENT INTEGRATEID LEA ..
§ Yaes | TEST POST TEST
ESTEM | NO DESCRIPTION DWG.! POSITION INITIAL! POSITION IMTTIN®
j v c .
E2CY l.‘fO—l 5 :S:ea:a Supply Isolation C A LA b\___&__.___.-.. '
' ! —f/”;‘ e :
i.\:oqs Steam Supply Isolation C /L,/;,\..'/ 8 Owa _ !
'v0-14 ! Stean Supply Isolation C ,\,1:’ C D
vl !
].\13-21 Test to Condensate Storage C é_:f: C At i
! B o len = b
MO-24 | Test to Condensate Storage 9——'@ 0~ o
A0-70 |Exhaust Drain 2044|C - 7 0O C_ B
R
A0-71 | Exhaust Drain c Z/(? C_Bue )
-
MD-57 | Tes*able Check Eypass - M Cc M
;. —
M0-19 |Injection to Rx. Vessel c_A&l c_ D
MD-20 |Pump Discharge 0 2D 0 Npa
3 920MV Steam to Radwaste 2041|C 4{4\% {4 &w
921MV |Steam to Radwaste [ ﬁ C_b!u
1485MV | 921MV Bypass c jj é% C _ Do~
CAD {1301MV |Torus Purge 2084|C C o
13024V |Torus Purge C /@ Cc 0&"’
1303MV | Torus Purge C %,ﬂ cC_&
1304MV |Torus Purge ¢ Loy C_ @
('l_
1305MV |Drywell Purge Bt c O
1306MV |Drywell Purge c C B
1311MV | Drywell Purge c C S
1312MV |Drywell Purge c Aro e Ry
o o '
o~
i
Q.32.74 Revision 2 | Page 6 of 7 Pat:r:.-ﬁ
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Farwe o

SURVEILLANCE PROCEDURE 6.3.1.3 !PRI.‘L‘A.RY CONTAINMENT INTEGRATED =*
T T VALVE 1 1EST YO08: — .
e X0 . DESCRIPTION {DWG. | YOSITION INITIAL | POSITICY "
I _ : . ”-‘t:
ATID  {1308MV | Drywell Vent e _ ol e _Sraa |
| 4

‘ -
 1310MV |'l'orus Vent T -’—(jl/ C _&_‘r\/‘* .,

Alr 'Penn. |Outer Personnel Air Door Chained, N/A |C m c i~
oc: X~ Locked, and Tagged Closed. / ;

- Pr———
-

=2y be necessary to deviate from this list to place shutdown cooling into service. Any ¢ -
vizticns will be so noted on this line-up sheet.

P | L , |
> A e A4, C, 0 L - O

A 4') /"]‘/ c_ Z O‘_ﬂ-*

Y 27 £
i G
'), q-zj _/: C__zé_ Q_.#L
2 c <o ;
52€,F | e i

X

X o0 & . = ’F?Q -
¢ ; i f.c«.... L '

)( MA)C) ,ej f (% MUU) C -’jo

cedure Number 6.3.1.3 Date .y 2-7L Revision 2 ! Page 7 of 7 Focon
-66-






/Wb /5 o
LLlpo PO

2) ATl ¢ —CJ

CJH/V&Z’\J m

S St s Z

V Rweu - /6 Ak can -

‘/)/:)’/vvv{ -

U—"v(«-t.o
CRh /5

o)
o (Céexaef )
"4-1-1; 20/ (Ctoped )

(Clered e

17/
L“V“f

A

ZUC,A

/'7 ewa 23y RuiCu-2y

T T -LAU—?"Z- e~ FL /7y .

i Xl

-68=~

o
27

Crd r o@b\/Cq
C—'B?;——lafﬁj-

S lize, yatats S

_£&

(Pacx 25+2 )
ced
‘F




/

g P_L-zz_7 (/{,w

27 A P L o T
Fhcel 6.3 13 it e
\/Z—&./L.Av)x( /Loﬁ i ‘/6'( SM«.&%,LJJ}__ -

%) W ;7/}7; $A :g/c@zz;M

BRI
b |

/"V, ) zz )
AN A g 117~ 2

7% B










COOFPEFR HMUCLERF ?TETIQH
HOYEMEER 1378

IhTEL,FHTEI CF" AR tm..HInnEru LERA ‘A

WL N AN
TOTAL TIME PT TO FT MASS FLOT as:
LERK FATE 3TAT ERFOR LERK RATE  CONF L:”E-
CWT%  24HRES ies= WTH) CHT%/24HRS D L= WT%
REF CHAMEER FRE TEST -0.0816 9.428 9.0801 9. 025
£-24 HOUR IPCLRT
20 MIN INTEFVAL  @.233 1.040 9.252 9.0
60 MIN INTEFYAL  @.238 2. 453 @.251 3.010
24 HOUR LERK ERTES
1108 TO 1180 W7 T —— NOT APPLICABLE---=========
1120 TO 1120 . 8.248 ===—==-=--e- NOT APPLICAELE--=---=======
+*-VERIFICATION TEST  9.413 {204 8.450 2. 854
s*#=POST TEST 9.259 1,360 0. 449 3,087
REF CHAME RFTER TEST -9.912 9.091 -9, 016 9,022
%--ACCEPTANCE EBRSIS
LA = MAY ALLOMAELE LEAK RATE = .635 WT% 24HRS

LAM= MEAZURED LERK RRTE

TEST SATISFACTORY IF:

LAM .7 9*LH

0238 (= ,75#{,835

238 <= ,497%
THEREFORE--TE:ZT IS ARCCEPTRBLE

++=-=HCLEFTANCE ERZIZ
LS = SUPERIMFOZED LERK RATE
LAS = MEASUFED COMEINED LERK ERTE
LAM*= COMTAINMENT LERK REATE = LRS-LS

TEST SATISFRCTORY IF:

ABSCLAM'- LAM . = ,25+LH
ABS(,15&8~-,238) = ,295+(,635
920 = .14°

THEFEFOFE--TE T I3 ARCCEPTHRELE

#+#--FOST TEST WAS COMDUCTED WITH A MODIFIED
PER DISCUSSION WITH HREC REPRESENTRTIVE

238 WT%-29HRS

. 260 WT% 24HES
<418 WT%/24HFS
198 WT%-24HRS

YALYE RALIGHMENT



COIRER Mt
REFERENCT oot
SINGLE It &F . -l
HPEE IHDEScHDIHT 24

FRoM 11
T 11

=1

£ H
& A

INTERY AL DURFSTINDH

INITIA

——————

]w-'-»-
'l S I B«

Tt”rLFHTLFE
DEWUFDINT
REF.VEZSEL LDF

LERE RATE= 8.2370

FROM 11/ &7 76 A
TG 11/ 77 76 H

INTERYAL DURATION

ps
4T 129 HOURs

L - T3P
L AT DO
riu..: R ':1;_-E

T %) O

A'-\--

o3, 00 HOURS

L CONDITIONS

e -tin

Te. 345
19, 48
g. 144

WT%- 24 HES

24,98 HOURS

INITIAL CONDITIONS

CONT.FRESS,
TEMFEFRATURE
DEWFOINT
REF.YESSEL DF

LERK RRTE= 2.2294

FRan 11 8. 7¢ H
i 11 R

73.253
T2.434
13,3435

0,143

HT%- 24 HES

T 1128 HOURS
T 1128 HOURS

73,250
72.514
13,349
d. 147

WT% 24 HE!

v -

INTERYAL CRLOULATIONS

FINARL COHDITIONS

- ———

v4.504 DEG.F
11.551 IN HZ3
0.258 FSID

FINAL COMDITIONS

- —————————— -

a3 DEG.F
a7 IN H2%
36 PSID

FINRL COMDITIGONS

- ———— - ———

o027 JES.F
11.c01 IN =422
8. 232 PFELD
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COOPER MUCLEAR STATION-NOVY 187€
~ SUMMAR"Y OF IFCLRT CALCULATED DRTR--RESOLUTE METHOD
REFERENCE CHAMEER FFE TEZT
FROM 18- 317 76 AT 1508 HOURS
TO 11 27 76 AT 1509 HOURS
DATA KRS, CONT CONT AYG RYG INTER TOT
3ET FROM MASS PRESS CONT DEWPOINT LERK TIME
NO T=4a LBS PSIA DEG F IN K20 RATE LERT
1 0.80 0,15%%S 74,730 78,48 2,99 @.800 9,009
2 16.98 0,15%4 74,67 9. 94 a,08 @.066 3, 06
3 18.80 9.15%4 74,757 78,862 e @8’ 9.207 3,832
4 20.00 9.19%4 74,825 78.99 a,00 -0.254 0,948
S 22.80 0.1%9%% 74,911 71.48 2,89 -9.271 3.91%
& 24.00 0.193% 74,360 71.30 Q.80 -8.0€2 a.a12
7 26.00 0.1%3% 74,989 7e.91 Q.09 2.918 ag.812
8 28.00 0.153% 74,978 72.04 2.89 d.244 @,n829
2 30.00 ©.1%24 4,968 v2.03 9.30 9.137 Q.8328
16 232.00 @,15%4 74,954 72.00 2,28 @.156 4,843
11 34.00 0.15%4 74,330 71.38 a.,e9 0.124 9,849
‘2 40.80 8,159% 4,922 71.83 3.908 -0.1%52 2.919
C42.00 09,1934 74,354 71.98 3,08 8.233 8,829
s 944.00 9,19%3 79.0812 72.33 g.09 -0.093 @.0823
15 48.80 0.15%¢ 7S.096 72.33 9,089 -9.44¢ -@.016
¢
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PER LULLERR TATION s 197
2 i S o TEATEY DSTh= <! '€SE METHIOL
a4 MOUR SEY OFGR 29 MIN DHTH
Fron 11 = T8 BT 1aZd HOURS
i1 T4 T8 AT 1109 HOURS
HE, FEF-CONT TONT, AV, AYG., INTEFR TAT
Froh s FSEZS. SONT.  DEWPOINT LER} TIME
T=a Fald PSIn JEG.F IH.HZO RATE LERT
3, 90 3. 1449 T3.232 T 18,95 9,008 sl
2,23 2,147 el S | ot 16,82 -3, 2%0 -3,8%
d,e7 d.14 o Tae 18,35 8.515 s 26
s 2.14 73,560 . 19,895 -3.5%9 e
ek H.1S ¥ . 18.8 . 728 .16
JET 39 . o A 11.9 9.718 27
o 3 .19 ot . 16.8 -3.411 .16
3 3 v 18.9 1.90S .28
? g ’
3 S
7 ]
> Q

SO I S U SN I

PO N T OO 00 T
|
)
-
L]
o
@D

-
WS T e T e X N N T Ny L T Y
T

1 3.2 35 @, a0a

1 See 42 g 5]

X 143 Ted 72.43 0,262
1 147 - I 72.51 -0, 822
1 3.155 T3.2 T2.57 A, 165
1 a.15¢ 3.2 TI2.E8 3,276
ke 0. 157 73.2 TI.E8 3.161
z 9,163 73.2 22.73 a,282
2. 9,187 73.2% T2.74 1@, : 3.203
3 3,169 T, EE 72.30 14, 9,235 8,205
3.23 8,172 73.27 72.23 14, 2.543 @, 249
3.87 0.17% 73.280 TI.E% 19, ¢ 0.727 0,264
4,80 0.1T% 72,290 72.94 1a, 9.380 a,2%82
4,33 B.1738 73.204 73.02 11.02 9.047 3,273
4,567 @,18¢ T3, 28% 73.0% 11.04 B.224 9,213
€. 9.1%1 73,238 73.10 11,08 9.357 a,316
€,33 9,1%4 73,291 2,14 11.82 0.414 a,322
.67 0,132 73,220 73.13 11,82 @.128 8,311
.00 A,1%8 73,305 73,24 11.1@ 2,303 a, 311
£.33 9,123 T3, 304 T3.27 14,98 -3,254 2,221
m.ET 0,281 73,287 73.32% 13, %4 a.,318 a.282
.00 2,205 72,313 73.35 19, 33 @, 237 A, 280
T.23 0,265 73.321 73.37 11.87 B.517 a,291
Tebl. - 9203 73,232 72.47 11,30 0.537 a, 301
2, @, 2e7 T, IS T3.53 11,24 8,179 0,228
W R 73.33 I 11.12 8,209 3,253
BT B ek 73,339 T2.53 11,61 -3, 363 3,258
2,06 8,208 T2, 282 TI.28 14:12 2,153 a,244
- i3 B 13 TI. 1% =i.3A 11.22 -0,545 a,21¢€
<« ¥, 178 =3.412 Ta, 0 $1.26 -3, 038 3,208

S, Vil b g PV ik 71 11,59 1.427 9,237

. o Ti.d04 T4G% 11.21 -3, 464 3,224

q By S Ti.nis ¥ 11.23 Q.220 e 224

L. - T, 419 Lo b 11,21 @.122 G2l
. Ty, TaL i $ 437 a,7et 8,227

. s 3.03% o g & B, 370 Bu 294
: =t 1R %, ¢ 15,47 1.131 3, IrE

. e el d $5.37 -9, 328 .24
. sa T3, 105 4,23 11, ! -3,197 b, 2z4
: e 3. 405 78,23 O 8.%48 G, 242
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- COOFER HNUCLERR STRTION HOY 1%
IFCLET SUNMMRFY OF CALCULATED DATHR--FEF VES

. D S S P T A WSS G AR TR G D Y S R D G G A S G U .-

SUMMARY OF 24 HOUR IFCLRY TEST

FROM 11 £
TO 11‘ ' C-'

I

O

=
A
i

AVG. AVG. INTEFR TOTHL

-
*odt

-
A
m
m
!

P

CONT

IATH HE: CONT,
SET Fro DF PFESS. CONT, DEWPQINT LERK TIME
ND . T=i PSID FSIR DEG.F INJHIO RRTE LERT
1 2,98 . 144 73.232 72.35 19,25 @, 000 g.800
2 1.99 0.147 73.260 72,51 18,85 -9,822 -g.822
3 2.00 0.157 v3.273 72.68 10,38 0,234 9.161
é 3,20 0.1 73.281 T2.20 19, 39 8,23 g. 206
S 4,00 8.179 73.2%0 T2.94 10,98 R,550 8.292
£ 5.00 g.151 73.282 T3.10 11.00 8,403 0.31¢
7 £, 00 T 73,269 rc P- | 11.18@ 0.255 2.210
] 7.00 0.20% 73,313 Tnde 18,23 g, 0% 8,250
- g.00 @.207 73,22% 73,93 11.24 0.411 9.296
e .00 ©.208 73.352 T3.88 11.12 -3.170 @.2494
o 41 19,00 0.281 73,401 74,07 11.56 0,29 8.247
12 11.00 Q.297 T2.41% 74.17 11.31 -0,0837 9.221
13 12.00 8.224 T3.393 T4.17 11.47 8,7ED 9.26¢€
14 13.00 0.224 73,405 74,24 11.45 -@,844 D.242
1S 14,58 g.242 73.377 74,22 11.33 B.452 8.259
18 15.00 8.252 73:367 74,25 11.33 B.318 0.263
1?7 16,08 9.258 73.372 74.27 11.34 9.195 8.258
18 17.99 8.2€3 73.371 74.31 .11.16 -8,037 241
19 12.00 8,270 73,368 T4.33 11.39 8,509 8.25¢
2 19,00 0.279 73,361 74,37 11.39 @,2%2 8.258
21 2. 30 4,225 73.320 74.57 11.55 0.377 0.264
22 21.64 @.256 73.389 T4.EE 11.53 -3, 00% 8.251
23 22,849 @a.2% 73,381 74,68 11.49 @.11¢ 0.24%5
s 23.00 9. 201 73,3760 T4.78 11.51 0,368 B.250
s 24,08 8.295 T3.9483 74.87 11.5% -3,042 0.258

<00~
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COOPER NUCLERR STATION-NOY 1978

i S ——

REFERENCE CHAMBER *

'ER TEST

FROM 117 2/ 76 AT 1399 HOURS

T0 117 117 76 AT 1680 HOURS

" CONT CONT RYG RVG INTER
M MRS PRESS CONT DEWFOQINT LERK

LBS PSIR DEG F IN H2O RATE

9 9.1581 73.048 s3.51 .00 9.9000
0 9.1(%9 72.771 $0.77 .80 2.833
8@ 08.155t T3.029 53,78 9.00 -9.87¢€
39 ©.1581 T2.54¢ 85.33 a.08 -9.00S
@ ©8.15¢1 72.€081 £6.20 9.0 -2.019
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TOT
TIN
LEKR

9.

o,
-1
-E'.
-2.

E
T
208
833

.31e

212
12



COOPER NUCLERR STRTION HOY 197€
IPCLRT SUMMARYsMRSS FLOT ANRLYSES--RESOLUTE METHOD

REFERENCE CHAMBER PFE TEST

FROM 18- 317 7% AT 1500 HOURS
TO 11/ 27 76 AT 1500 HJURS
DATR KRS, CONT. INTER, 95%
SET FROM MASS LERK CONFIDENCE
NO. T=0 LES. RATE ERROR
1 9.8 09,1395 3,008 d, 2008
2 1€.90 3,1594 g, 0000 g, 0008
3 18.00 9,135%4 23,0757 29,3188
4 20.00 a,1%94 3,9623 2,12%8
S 22.00 3, 1595 g, 04873 3,8926
6 24.00 2.1593 9,8245 @,1599
7?7 26.9 2.1995 g,0140 3.8556
8 28.00 98,1598 a,9147 2,843
9 398.00 2,1594 3,0198 23,0358
18 32.90 2,15%4 @.8258 23,8316
i 34.00 0.1%9%4 29,0333 3,.8229
12 40.0@ 9.159% 9,0824%5 3.8254
13  42.90 3,159 9.8241 3,082195
14 44,08 Q,15%4 g.8216 23,8187
1S 48.080 9.15%¢ @.0032 29,0246

Q4=
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B SitMEs EOf 2 MIs DSTS
11 5 T8 RT 1030 HOURS
i1 ve AT 1120 HOURS
a HES, CONT. INTER. IS
ET FROM REEE: LER} CONFIDENCE
¢ T=y LES. FATE ERROF
Y 43+7.93 9, 8003 9, 0000
B, 23 4525, 38 3. o 9. 3808
.67 540,20 a, 4.764%
. B 4545, 48 3. 3,9935
. $3532.80 e 9.392¢8
. 4332, 30 3. B.230%
. 433%5.50 9. J. 1433
. 4526.20 g, 9.1179
. 4529. 90 d. 9,8892
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COOFEF NUCLERF STARTION iy 197
IPCLET SUMDARRYMSIS FLOT ANALYVEES=--FEF YESS METHOD

T ———————————————————————————————————————— - —— -~

FROM 11 &4 Te AT 1820 HOURS

T0 11 v Te AT 1820 HOURS

TH HE: CONT. INTER, as%

T FEOI MR33 LERK COMF IDENCE
. T=4 LES. ERTE ERROR

1 9.99 £4545, 00 g, 8009 8, 0808
2 1.09 £4545,59 3, 3800 0. 0000
3 2.90 4532, 29 8, 162e 2.4382
- 3.09 £45223.20 B,2220 3. 3657
S 4.99 - £4513.49 B,2923 0.1863
€ S.00 4502, 20 8,337¢ 0.1858
I4 6.08 £3434, 50 Q. 3458 3, 0649
g Ve 0¥ L TS I 0. 3285 g, d420
S &.00 £4420, 29 8, 3268 9,036 .
18 9.09 £4435, 382 a,29738 8,0413
11 13,80 £4472, 18 80,2212 Q2,837
12 11.08 24475, 00 Q,25% Q,8381
13 12,89 54455, 50 8.2631 a,8322
14 13.08 =4352.£0 0,256¢ 0.0282
15 14,08 4445 .60 8,2550 09,0242
ie 15.00 £44332, 29 3,2602 0.8213
1?7 15,89 £4422. %0 g, 2604 8,81357
18 17.086 £4432, 20 3.2954 B.a173
g 18.88 o4323,10 a8,2559 8.815%
2k 19,00 £4412.20 a8, 2568 8.9139
21 29, 80 £4402, 00 a,25%a B.8127
22 21.08 e4402. 20 80,2575 2.8117
23 22,08 £429%,00 86,2549 b.8139
4 23.08 £4322,10 a,2540 B,93100
o9 24,00 e4293,. 20 a,250e a,0092
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COOPER HUCLERRE ZTRTION HOY 1978
IF‘:«:- Rsials) . a FL - ::—~Fr_: ’EE‘: ;ETH-&[

- —————————— . — - - —— - ———— . ———————————————— .~ ——

IPCLRT “ERIFICATION TEST WITH SUPERIMPOSED LERK OF .Z€ WTY

FrROM 11 TS ve RT O 1228 HOURS
TO 11 T AT 1549 ROUES
HTH HE S, LONT. INTEES. S%
ET Feon MASE LERK CONFIDENLCE
0. T=3 LES. FRTE ERFOR
.8 4355, 60 0, 8300 a, 000
. : L:’ . L.' E‘ . . B
- : : . - L:’ . . 5
o 354,50 g, «111
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£ WITH NMODIFIED YRLVE ALIGHMENT

" . —

T IT-‘»_ L{\"_F':,

=T 2320 HOURS

-

T. INTEF. Q5%
s LEFR? CONFIDENCE
. FRTE ERROF

RN

19,28 o, Bo0ag 0, Baag
12.60 g, 8008 3, 0000
e2. 20 -3, 13432 3.9891
18.70 -9, 8024 0.65%:
12.020 9,83332 2.2131
24.50 -3, 83993 89,1745
11.70 3, 8ce8 0.187¢
@1.79 a, 282 g, 2085
aT. 10 B,2%922 90,1753
2. 50 0,402 2,1887
7390 89,4372 3.,1787 .
£2.10 a,5562 @,1554
&S.60 8,5ceS 0.1313
eS .08 8.35717 9.111%3
€7, 30 0,.5543 a,8%20
78.50 8.3228 8,0912
71,48 B,428¢6 9,8872
To.20 a,4427 0.8270

=00
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COOPER NUCLEAR STARTION NQY 1978

REFERENCE CHAMEER AFTER TEST

FROM 11 27 78 AT 1390 HOURS

T0 117 11/ 76 AT 15080 HOURS
DRTA HRS, CONT. INTER. 95%
SET FROM MRSS LERK CONFIDENCE
NO., T=0 LBS. RATE ERROR

1 8.08 2.1551 a3, 9889 23,0308

e 21.08 a.1550 A, 00082 3.0008

3 38.08 8.1581 -3,0131 8.7177

- £2, 08¢ Q.15e! -3.,8157 2.8831

S €9.08 9.1561 -3,01¢€2 28,0283

- 10N~






CCOPER MNUCLERR STRTION--RBSOLUTE METHOD

REFERENCE CHRMEER LER}

DATA SET MNUMEER

RATE TEST

11 8- 76 1380 HOURS
LAST INTERVALHOURS 3.949
TEMPERRTU9> DEGREES F CHANGE DEG.F WT.FRCTOR
{ 69.61 @.049 @.927
2 8.080 @.98 0.827
3 9.80 2.00 9.027
4 2.00 9.09 @.927
S Q.08 2.08 @.027
6 2.90 9.08 8.027
? 2.80 @.08e 8.e27
8 2.08 2.08 0.07%
S 9.8 8.0@ 9.9735
1@ 2.080 2.00 2.e30
11 2.08 9.00 9.038
12 2.80 2.00 8.935
13 2.99 2.09 9.02%
14 9.39 2.0¢ @.029
1 9.80 @.08 @.025%5
16 2.908 @.080 9.0825
17 2,89 d.008 8.118
18 3,89 2.00 @8.11%
19 2.00 8.00 g.113
20 2.00 8.09 8.118
DEWPOINT IN., WARTEFR CHANGE 1HNCH, WT.FRCTOR
1 2.08 @.02 2.158
2 2.280 2.02a 2.154
3 2.88 2.0802 8.100
4 2,08 @.00 0.150
S 2,28e 0.08 8.22%
) 8.08 0.00 0.22%
REF VESS PFESS = 73,0450 ¢ @9.2080> PtZIA
RYG. LttFuan FFESS= 2,800 ¢ B.,9008) [N H29
AVG.CONT. TEMP= 69.618 ¢ ®©,0000> DEG.F
REF /E-.EL TOGTAL MASS <DRY RIR)= 9.15¢1 POUNDS

NO LERKAGE RRTE VALUE

LCULATED FOR DARTA SET#!
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COOPER NUCLERR STATION--RESOLUTE METHOD

REFERENCE CHRMEER LERK FRTE TEST

DATR SET NUMEEFR 2

11~ 9, T8 1609 HOURS

LAST INTERYVAL«HOURSZ 21.00 HOURS FFOM T=8 21.00

TEMPERATURE DEGREES F CHANGE DEG.F WT.FRCTOR
1 l.?? -1034 0002?
2 2,00 9.08 0.027
3 2.98 2.00 8.027
4 3.08 g.0ua 8.e27
S 2.928 Q.08 8.027
6 @.20 9.08 e.e2v
7 d.08 9.006 8.027
8 2.00 8.00 8.87%5
9 a.00 .08 8.07%
1e 2,080 2.00 @.830
11 8.090 g.08 @.834
12 2.00 2.00 8.939
13 9.98 9.00 0.025
14 2.00 2.00 0.025
1S 3.08 2.08 8.925
16 2.00 2.00 0.02%
17 2.ae 2.00 0.112
13 '3-‘:16 . ecee 9011?
19 9.00 8.08 8.118
20 2.098 9.08@ 0.118

DEWPOINT IN. WARTER CHANGE (HCH, WT.FRCTOR
| a.00 2.00 0.158
2 2.50 9.008 8.158
3 2.98 9.00 8.180
- 2.29 2.00 0.159
S 2.20 2.00 0.229%
€ 2.90 2.09 9.225

REF YESS PRESS = 72.771@ ( =-9,2750> PSIA

AVG.DEWFOINT PRESS= @, 0800 ¢ 8.920yv> IN R2O

AVG.CONT.TEMF= 67.770 ( -1.24899> [DEG.F

INTERVAL ! LERK PATE= 8.033 WT%/24HRS

TOTAL TIME LERK PRTE= 8.833 WT%~24HRS

POINT TO POINT STRTIS TIfﬁL EFROR= 3,000

+ -
TREND ECQURTION NuT CRLC.CLESS THAN S<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>