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1,0 (-INTRODUCTION

!This report contains the summary. technical analysis of the Reactor

Containment 1 Building Integrated Leak Rate Test (C1LRT) conducted on

Sequoyah Nuclear Plant (SQN) Unit 2 April 27-29. As prescribed in SON

Unit 2 Technical Specification 4.6.1.2, the leakage of air from the

boundary forming the reactor primary Containment Building is limited to

0.2$ percent by weight of the containment air mess per day at a pressure

of 12.0 psig.. This test.was conducted in accordance with the

requirements"of Title 10, Code of Federal Regulations, Part 50,

Appendix'J, which is implemented by SON Jurveillance Instructions (SI)

2-SI-SLT-088-156.0; the American National Standard for Containment

Testing, ANSI 45.4-1972; the proposed American Nuclear Society for
,

Containment Testing, ANS 56.8; and the procedure outlined in Bechtel's
>

. Topical Report, " Testing. Criteria'for Integrated Leakage Rate Testing of

Primary _ Containment Structure for Nuclear Power Plants" (BN-TOP-1,

Revision 1),--provided guidance for the procedure implemented by the SI.

SON Unit 2 is a 3,411-megawatt thermal,cpressurized-water reactor

employing an ice condenser pressure suppression containment. The Final

Safety Analysis Report-defines the celculated peak accident pressure, Pa,

to-be_12.0 psig. The Reactor Building containment is divided into four

~ major compartments for the CILRT analysis--the lower ice condenser

: compartment which houses the energy-absorbing lae beds, the upper ice

condenser compartment which. encloses the support equipment for the ice

condenser system, _the lower compartment which contains the reactor'and~

~

the main piping systems, and the upper compartment which can accommodate

Ltne displaced air mass from the other compartments in the unlikely event

of-a loss-of-coolant accident (LOCA). These four compartments are

1904C
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connected by means of blowout panels located between the lower

compartment and lower ice condenser compartment and between the uppet

compartment and upper ice condenser compartment. In the eve et of a LOCA,

steam flows from the lower compartment through the ice condenser

compartments and into upper containment. The upper compartment is sealed

from the lower compartment to ensure that any steam released in an

accident will be forced through energy-absorbing ice beds. For the

performance of the CILRT, the lower and upper compartments were not

sealed from each other to promote the free flow of air in containment.
__

This report outlines the objectives, principal events, special equipment

used, and analysis of the test results for the CILRT completed on

April 29, 1992, on SON Unit 2. A summary of local leak rate tests
.

(LLRTs) conducted since the previous CILRT are included in Appendix L.

In addition, results of an incident investigation conducted to determine

the root cause and appropriate recurrence controls for excess leakage

through a locally tested leak, age path (penetration X-47A) are included in

Appendix M. -

.

2.0 SUMMARY

The SON Unit 2 CILRT was conducted from April 27 to 29, 1992, in

conjunction with the Cycle 5 refueling outage. The CILRT was

successfully completed in 9 hours and 10 minutes and included 56 data

samples.

The calculated total time leak rate (TTLR) for the CILRT was

0.06161 percent per day (%/ day). The associated reportable "as found"
|

95 percent upper confidence limit (UCL), which includes Type B and C |

1004C
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leakagea'from testable penetrations in service at the time of the CILRT,
~

O zthe difference between the:"as-found" minimum and "as left" minimum path

'- leakage' rates (Icakage savings) from tests performed in conjunction with

the Unit 2. Cycle _.5 refueling <mtage, and water level changes not

-accounted for_by the CILRT computer system, was 0.42122 %/ day.

,The."as left" 95 percent UCL value of 0.15154 %/ day includes Type B and C

leakage for testable. penetrations in service during the CILRT and
_ _

- compensation . for water. level changes not accounted for by the CILRT

computt.r system.

The calculated "as found" mass leak rate (MLR) for the CILRT was

04739 %/ day.- The associated reportable "as found" 95 percent UCL was

'O.32822.%/ day,~and the reportable "as left" 95 percent UCL was

.O.05854'%/ day. These values reflect the adjustment provisions as

described for the TTLR.

'3.0 TEST P1fRPOSE AND RESULTS ,

3.1 ' Test Purpose

The objective of the inservice CILRT was to demonstrate the

continuing' leak tight integrity of the Unit 2 Reactor Building-

containment for-return to power operations,

" For! Unit'2, the lesk tight integrity is defined in Technical

(Specification 4.6.1.'2-to be the leakage of air from containment is I

not to exceed 0.1875 %/ day at peak accident pressure, Pa.

.-1904C
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I
; .3.2' Test Pasults

,

/ Pressurisation to 12.,69373 psig was completed at 0647 on April 28, J

4

1492, and the pressurisation header was isolated from the air
I

comp Asors.

|
|

The criteria for temperature stabilisation phase was met at 1114 on !

April 28, 1992 (see Appendix A for stabilization graphs and tabular !

'o data). Although the pressurization rate had be** limited to

-minimize destabilising-the containment parameters and the rate of
:

*

chang' ' in containment temperature met the BN-TOP-1 requirement, the

data was undtable beyond the initial four hours.
,

f
The pressurization rate had been controlled to ach,leve test pressure ;

in about 10 hours. 'This was done to limit gross changes in fo,

.

containment vapor _ pressure and temperature which was experienced on
'

7 ,

the pres . Unit 1 CILRT when full test pressure was reached after

only 6 1/i nours using maximum flow. However, there was a

temperature inversion with-tu .1 crease in humidity in the 24 hours
, -

imm6diately preceding pressurization:for-the Unit 2 CILRT. This ,
i

inversion _was partially countered by limiting the pressurization -

rate; however, the stabilization-phase had to be extended so that

.the totax stabilisation time was 6 hours and 10 minutes,

i

The increase-in stabilization time allowed humidity and temperature

to' settle sufilciently so that equilibrium data could be realized.

TheLprincl.te parameter.which affected stability was the vapor
.

;

L1994CJ
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pressure-in compartments 1 and 2. The initial values (during the |

6 hour and 10 minute stabilisation phase) were on the order of |

double the magnitude experienced for stable test conditions. There

was also a temperature fluctuation in. compartment 1 at the start of 7

tae temperature stabilisation phase which served to destabilize

conditions, but it is not certain whether the temperature (

fluctuation was due to stabilisation or another influencing factor. '

,

When the test-related parameters became relatively stable (i.e., !

linear trend) the TTLR assumed an expected proffic.

At approximately four hours into the C1LRT, several test equipment
:
Y

hardware failures occurred. Initially, a Monsor pressure gauge

measuring lower ice condenser pressure spontaneously began to

oscillate (this type of pressure gauge uses a null and feedback

system to track pressure changes). This incident was fellowed by ,

the redundant pressure ga,ge in the lower ice compartment
,

overranging with a subsequent error displayed on the data logger.
'.

Ultimately, the overranging instrument was " failed" in the data base
,

,

which-removed all readings from-it in the calculations. During the

recovery.from the initial error condition, another alarm came in on
.t

?the data logger display panel.- In this case, the RS 232 serial port

to the primary com' uter had failed, thus data was being collected| - c

fand processed only on the backup computer system.- No further

failures occurred and the CILRT, as well as the verification test,
a

was completed with the backup computer and with one Mensor pressure
,

O gauge' removed from the' data base.

The following table presents the test results for the CILRT and ;

*

verification tests. Additional specific data on these tests are

Included in the appendices.

-19040
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Table of CILRT and Verification Test Results

Post Test ISG 1.48 percent of La (using repeatability)
17.31 percent La (using accuracy)

1
As round TTLR A3.,_fmtD1_MLB

1. Leakage savings. 0.26968 %/ day 0.2696f %/isy ;

2. Leakage for systems 0.00000 %/ day 0.00000 %/ day
in service during
test.

3. Calculated 95% UCL
during test.- 0.15073 %/ day 0.05773 %/ day

4. Leakage due to rump
level increase, a.00081 %/ day 0.00081 %/ day
Total 0.42122 %/ day 0.32822 %/ day

Notes Leakage from X-47A = 0.23404 %/ day. The total "as found" TTLR not
including leakage frota X47A is 0.18718 %/ day.

.

A3_Left TTLE
~

Aa_Lett._MLB
1. Leakage for systems

in service during
CILRT. 0.00000 %/ day 0.00000 %/ day

2. _ Calculated 95 % UCL 0.15073 %/ day 0.05773 %/ day
during test.

3. Leakage due to sump
level increase. 0.00081 %lday 2 00081 %/dny
Total 0.15154 4/ day 0.05854 %/ day

CILRT duration: 9 hours and 10 minuten ,

Number of samples - 56
Mean of' measured LR:- 0.04614 %/ day ,

Verification Test
.TTLR aqceements -13.15390 % La
MLR agreements. -1.95106 % La

Verification duration: 4 hours and 40 minutes
Number of samples: 29

Extended ANSI statistica1' analysis (satisf action of equations 1.1 or 1.2
and 2.1 is required)

CILRT
Equation 1.1' 6.012022 < 4.022343

1.2 0.1329388 < 0.205000
2.1 0.7553893 > 0.2284258 ,

EnIlfication
Equation 1.1 0.06829850 < 4.224230

1.2 0.02479189 < 0.250000
2.1 -0.9798009 > 0.9101551

.

. 9
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4.0 CONDELOLTET .

r
!

i
t

The following is a sumtnary .of chronological events associated with the ,

!
s

CILRT.

i
.

Daten adT,ltng Event
>

04/27/92 1800 Completed containment inspection. f
!

i

04/27/92- 2030 Started compressors. !

.

1

04/27/92 '2109 Started pret.uriaation.

.

04/28/92 0639 Stopped pressurization. |

T

_04/28/92 0646__ Pressurization header isolation valve shut.
.

04/28/92 0647 Containment pressure 12.69373 psig.

04/28/92 0913 Pressurization header isols',ed and removed from ,

compressor,
t

.04/28/92s,1114 Met stabilization ternperature criteria.
,

,

;

04/28/92 .1327 Start CILRT at sample-39.

04/28/92 1703_ ' railed Pb, Mensor pressure gauge for lower ice.
.

,
,

-: 1904 C =.
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:04/28/92 1731 Unfalled P8 and failed P7 due to overranging on P7.

'04/28/92 1740 Error 02 on AD 10/10 - CPU communication failure.
,

04/28/92 1807 Error 21 from AD 10/10 on RS232 failure on port 1A data

logger is no longer sending data to the primary computer.

04/28/92- 1919 Taking data on backup computer. P7 failed. P8 in

_ service.

~

04/28/92 2237 ' Test phase concluded with sample No. 94.

04/28/92 2310 Establish verification flow.

.

04/29/92 0027 Started verification with sample No. 105. ,

>

.f

'

.04/29/92 0507 End verification with sample No. 133.

J04/29/92 0510 ' Started depressurization.

,

04/29/92 0950 Containment' pressure 0.0 psig. |
i

;

I

,

.I

L 1904C-
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5.0 IEASUREMEEIR_AEP_.CALUIRATIONS

5.1 IgEL-Equipment

Appendix K lists the range, accuracy, and repeatability of the

special test equipment used in the Unit 2 Cycle 5 CILRT.

5.2 Sensor Location

Appendix J lists the final volumetric weighing factor for each .!
,

~

temperature and dewpoint sensor based on the 4-compartment model.

The associated figures indicate sensor locations. The pressure

sensors were divided so that initially two sensors measured each of

the four compartments through penetrations X-27C, X-87D, X-87A, and

X-98. Utilizing two pressure sensors per compartment allows the

'

removal of any one malfunctioning pressute gauge during the '.est
_ _

while continuing to accurately monitor containment pressure. An

-additional pressure gauge measured barometric pressure at the test

station.

5.3 Comp 1Ler-Based Data _ Acquisition and Data Reduction

The raw test data measured by the special test instrumentation

during the SON Unit 2 CILRT was scanned and collected by a-

microprocessor-based data acquisition system. This raw test data

~

was automatically presented to a portable minicomputer system for

I correction to calibration curves and reduction to containment. leak

|

r
'

1904C
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rate. The minicomputer produced immediate statistical and

graphical results of the containment test parameters, including

temperature, pressure, vapor pressure, mass, TTLR, and MLR plots.
.

These calculated results were reported automatically to the test

director as the data was collected. Appendix I depicts the

functional relationship between the special test instr rentation

and the data =tcquisition and analysis system.

All calculations performed by the minicomputer system were in

conformance with the procedure outlined in A!!S 56.8, A11SI 45.5, and

Dechtel Topical Report (Bli-TOP-1), Revision 1.

Source listings for all computer programs are on file with the Real

Timo Computer Systems Section of Information Systems in ,

Chattanooga, Tennessee.

5.4 Rtpits.t_Dn1141ng._CrnLainetat_lics111

An ice condenser pressure suppression containment presents special
, .

problems not normally encountered in the leak testing of dry
a

containment structures. The pressure suppression design feature

requires the Reactor Building containment to be divided into

distinct compartments, where vastly different temparatures and

vapor pressures may exist. While each compartment is vented to the

containment atmosphere during the performance of the CILRT, the

direct circulation of air is limited.

1904C
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Since an ice condenser containment typically exhibits a 40'F

tenperature differential between the ice compartments and others,

it la necessary to compensate by compartmentalization so the leak i

rate is accurately measured. For SQN linit 2 CILRT, a 4. compartment

containment model was used to measure the leak rate. The free air

mass is calculated individually for each compartment, and |
.

containment leak rate is calculated from the sum of the j

compartmental masses. Each sensor within a compartment is volume

iweighted for the_ calculation of compartment average temperature,

vapor pressure, and' absolute pressure.
.

6.0 AMMJSis OF TEST DATA

L

The previous sections of this report have discussed the general test

conduct and test equipment. In this section, events and problems that J

influenced the test results are discussed and are used to forrulate
,

conclusions on the performance of the SQN Unit 2 Cycle 5 CILRT.

!

6.1 Ingtrument Check

The instrument complement for SON Unit 2 was 49 RTDs (temperature

instruments), 13 Dewcells (measure vapor pressure), 1 flow meter .I

(for verification test),-and 9 Mensor quartz pressure gauges (8

containment pressure and one atmospheric prossure gauge). J

-- |

!

e
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|
Prior to the start of the test, 1 RTD was removed from the data

base. The mode of failure was the extension cable frem the signal

conditioner to the sensor. This RTD had to be removed from the
i

data base due to the unavailability of a replacement extension

. cable of sufficient length to reach the required RTD location.

During the test, one Monsor pressure gauge monitoring lower ice

condenser pressure was also removed from the data base. The

instrumentation analysis conducted in accordance with
'

ANSI 50.8 1987 demonstrated that the measurement system provided
"

excellent capability regarding determining the leak rate without

those instruments included the data base.

6.2 Discussions of Graphical and Tabular Results of the CILET

Upon conpletion of pressurization, the relevant parameters began to

achieve equilibrium conditions. The vapor pressure in the two

largest compartments, upper compartment and lower compartment

comprising 87 percent of the total volunie, was higher by a f actor

of approximately 1.8 over that which is normally expected when near

equilibrium conditions exist. The condition may be an inherent

tendency of an ice condenser containment following pressurizing to

elevated pressures but this condition was also intensified by the

temperature and humidity inversion which occurred prior to the test

(i.e., the temperature dropped approximately 15*F and it rained

24 hours before the test and remained cloudy throughout

pressurization). The ice condenser compartments are not as

i

1904C |
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susceptible to changes in vapor pressure and temperature due to

pressurization since the temperature is controlled and is near the

frost point most of the time.

In addition, the upper compartment temperature early in the
,

stabilization phase (first 2 hours) did not follow the other three

compartment temperature patterns. There was a sharp decrease then

an increase with a delta in temperature of approximately 1*F

followed by a transition to a linear trend in temperature pattern.

With the exception of extending the stabilization period and

reverting to the backup system for data acquisitlon processing the

CILRT progresse_ satisfectorily to completion in accordance with (

the requirements of BH-TOP-1, Revision 1.

6.3 Discussion of Agreement (Verification Test)

Verification flow was allowed to stabilize far over an hour prior
_

to the official start of the verification test. The stabilization

of verification flow was performed in accordance with the

requirements of BH-TOP-1, Revision 1, and the subscraent

verification test was completed without significant trends or

events which affected test results.

6.4 Discussion of "As Found" Leak Rate Exceeding Technical

Specifications

Applications of " leakage savings" per IE Notice 85-71 resulted in a

technical failure of the CILRT before the test was performed. A

single penetration (X-47A), in the ice condenser glycol system was
1904C
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responsible for this failure. During performances of LLRTs on
iIsolation valves FCV 61-191 (the outboard containment barrior), and

'

FCV 61-192 and its associated thermal relief check valve CV 61-533

(the inboard containment barrier), it was discovered that both the i

Inboard and outboard air operated diaphragm valves (FCV 61-191,

FCV 61-192) talled to fully closo. The resulting minimum path leak !

rato'of 211.1943 SCFH was greator than the acceptanco critoria of

]160.75 SCFH for the CILRT. An Incident Investigation, II

No. 5-92-30, was conducted to.dotermine the cause and extent of the

,

problem, the. history of those and similar valves,;and appropriato
,

recurrence control. Results of IT Ho. S-92-30 are included in

Appendix M. As can be seen from this investigation, these type

valves have an excellent leakage history on both units at SQN.

Additionally, stroke timing is performed quarterly to ensure their ,

.

operability. Valvos FCV 61-191 and FCV 61-192 were stroke testod {

satisfactorily as recently as February _22, 1992, which was only

three weeks prior to the refueling outage (LLRTs were performed.

April 1, 1992). Howevo,r, since valvo-stem lubrication frequency
'

may have contributed-to tho failure of those-particular.valvos-to

closo, the proventive maintenance instructions for the Unit 1_and. i

Unit 2 glycol containment isolation valves have boen revised to I

!include monthly lubrication of the valve stems.

,

:7.0, CONCLUSIONS

-;

The SQN UnitT2_ Cycle.5 CILRT'was conducted with a total "as'found" leak I

-rato of 0.42122 %/ day (TTLR) ~ and a total "as-left" leak rate of

0.10154 %/ day (TTLR).- The "as found" failure was due to-the LLkT

failure of penetration-X-47A which had a'leakago savings of
,

'O.23404 %/ day. The MLR in comparison was 0.32822 %/ day for'the total
,

"ns'found" and 0.05854 \/ day for the total "as left."
;1904C
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t

!
!
l
'The TTLR "as found" was 0.18718 %/ day excluding the "3eakage savings"

from glycol penetration X.47A. This value is less than 75 percent La. [
!
-

,
. -

dhts on leakage through penetration X-47A and penetrationsHistorica) ,

,

ernploying like valves demonstr ates that f ailure of these isolation

valves to close was a random occurrence. Corrective action has been -

!

Implemented to reduce the chance of a recurrence. The SON Ur.it 2 !
!

containment demonstrated its leak-tight integrity during the CILRT. !
-

,

Corrective actions taken on the two previous CILkT failures on this unit

have been demonstrated to be effective and are unrelated to the leakage.
i

experienced through penetration X-47A during performance of the LLRTs.

Although this test represents the third failure nn this unit, the causes

are unrelated and have been fully addressed. Performlng future CILRTs .:
1

-on an accelerated schedule would serve no technical purpose. We

Itherefore propose to continue tho' norinal test schedule for SQN Unit 2.

The next regularly scheduled performance is during the Cycle 7 refueling (
outage currently scheduled for April 1995.

I

4

t-

t

!,-

,

l!
s

.

!

,

t

C

i

i
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!

s

APPE11 DIX A

Pre-CILRT

Graphs and Tabular Data
_

~

Contents: Temperature stabilization cr1teria - sample 1 to 38.

Tabular Data - Review Temperature Stabilization Criteria

Containment Temperature

Containment Vapor Pressure

Containment Pressure

Containment Mass

Upper Compartment (1) Temperature

Lower Compartment (2) Temperature

Upper Ice Compartment (3) Temperature

Lower Ice Compartment (4) Temperature

Upper Compartment Vapor Pressure

Lower Compartment Vapor Pressure

Upper Ice Compartment Vapor Pressure

Lower Ice Compartment Vapor Pressure

.

1904C
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}
i

APPENDIX A ,

'

Review Temperature Stab 111r.ation Criteria
i

!

Sample 'Elapped Average Rate of Change of ;

Jo ,_, . . Time Tggpg13 titre . Containment t empeintutg._1pigffJL1

1 000:00 65.41079 0.0000000
2 000:10 65.28622 0.7474365 .!

3 000:20 65.18288 0.6199951 j

4 000:3C 65.10654 0.4580841 i

~5 000:40 65.13988 0.2000885
'

6 000.50 65.36229 1.334427
'

7 '001:00 65.48733 0.7502289
-8 001:10 65.53026 0.2575836

9 001:20 65.56953 0.2356567#

10 001:30; 65.56909 0.2655029E-02
11 001:40 65.62239 0.3197937
12 001:50 65.62943 0.4225159E-01
13 002:00 65.62644 0.1794434E-01
14 002:10 65.64405- 0.1056519
15' 002:20 65.65356 0.5703735E-01
16 002:30 65.64249 0.6642151E-01
17 002:40- 65.64948 0.4197693E-01 ,

-18 002:50 65.647C6 0.1455688E-01
'19 003:00 65.65312 0.3639221E-01
20 003:10 65.65555 0.1455688E-01 ;

21' 003:20 '65.66160 0.3630066E-01
22 003:30 65.64295- 0.1118774'

23 003:40 65.64989 0.4161072E-01 |

24 003:50- 65.63742- 0.7479858E-01
25 004:00 65.64337 0.3570557E-01
26- 004:10 65.64607 0.1620483E-01

,

27 004 20 65.64600 0.4119873E-03
28. 004:30. 65.62705 0.1137085
29 004:40 65.63454 0.4490662E-01 ~5

'30 004:50 -65.63248 0.1235962E-01
31 005:00 65.64340 0.6555176E-01
32 005:10 65.64831 0.2943420E-01
33 005:20 65.63262 0.9411621E-01

-34 005:30 65.6290A 0.2169800E-01
35 005:40 65.62565- 0.2014160E-01'-
36 005:50. 65.61523 0.6253052E-01

*

37J 006:00- 65.62421 0.5387878E-01
38 006:10 65.61209 0.7269287E-01

The avg-rate of temp change for the last 4 hours = 0.5066212E-01 degT/hr. i

The avg rato of teiap. change _for the last hour = 0.5339813E-01 degT/hr. ;

The temp stabilisation check indicated a value of 0.2736017E-02 degF/hr, which
:p -is only- 0.5472034 % of the recommended 0.5.degr/hr.-

Stability checki ndicates conditions are favorable to proceed with CILRT.i

.

L
t

!
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APPE!IDIX B

CILRT Graphs

-Contents: Containment Temperature .
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' Containment Vapor Pressure
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Containment Pressure

-Containment Mass
.
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APPENDIX C

|
Total Time Leak Rate (TTLR) Summary

Results using 56 samples (samples T-039 - T-094' Elapsed time: 009:10

For the measured TTLR (%/ day)
8

M3cn = 0.46140E-01 Standard deviation = 0.43479E-01 Skew = 0.32508E-02
Extrapolated value = -0.15833E-01 (%/ day) which is '6.3332 % of LA
Extrapolation value must be less than 75 % of LA (LA = 0.25000 (%/dty))

Individual Sample TTLR Summary

Sample Elapsed Measured Calculated 95% UCL for Convergence

__Hp, Time TTLR (%/ day) TTLR (%/ day) T:'.LB (%/ day) (Ri%UCL-Calc)

39 000:00 0.0000000 -

40 000:10 -0.2175146E-01
41 000:20 -0.1998415
42 000:30 0.1087573E-01 -0.5392550E-01 1.483777 1.537702

43 000:40 -0.1461426E-01 -0.2151353E-01 0.5439252 0.5654387

44 000.50 0.1957631E-01 0.1242551E-01 0.3696558 0.3572302

45 001:00 0.4894078E-01 0.4430887E-01 0.3134656 0.2691567

46 001:10 0.1598344 0.1130409 0.3502651 0.2372242

47 001:20 0.8547643E-01 0.1234520 0.3352843 0.2118323

48 001:30 0.7190065E-01 0.1239575 0.3235289 0.1995714

49 001:40 0.1209925E-01 0.1026833 0.3114823 0.2087990
50 001:50 0.1606642E-01 0.8806782E-01 J.2936574 0.2055896
51 002:00 0.4826104E-01 0.863322SE-01 0.2802458 0.1939136

52 002:10 0.4235259E-01 0.8303196E-01 0.2677888 0.1847568

53 002:20 0.5991361E-01 0.8470854E-01 0.2598197 0.1751112

54 002:30 0.9108423E-01 0.9330627E-01 0.2591271 0.1658269
55 002:40 0.4154868E-01 0.8863668E-01 0.2500386 0.1614019

56 002:50 0.6621400E-01 0.8998644E-01 0.2450408 0.1550544
57 003:00 0.5981651E-01 0.8961150E-01 0.2395254 0.1499139
58 003:10 0.7727491E-01 0.9255254E-01 0.2370209 0.1444684

"

59 003:20 0.8238364E-01 0.9582341E-01 0.2353375 0.1395140
60 003:30 0.8260375E-01 0.9849463E-01 0,2336201 0.1351255
61 003:40 0.3139131E-01 0.9194496E-01 0.2270150 0.13507017
62 003:50 0.3298183E-01 0.8650307E-01 0.2206214 0.1341183
63 004:00 0.6185571E-01 0.8625893E-01 0.2171866 0.1309277
64 004:10 0.7335679E-01 0.8771051E-01 0.2153178 0.1276073
65 004:20 0.7346345E-01 0.8892579E-01 0.2134923 0.1245665
66 004:30 0,8977512E-01 0.9221684E-01 0.2137447 0.1215278
67 004:40 0.4661027E-01 0.8920058E-01 0.2095182 0.1203096
68 004:50 0.5569123E-01 0.8768654E-01 0.2061851 0.1184986
69 005:00 0.4033083E-01 0.8433982E-01 0.2019002 0.1175604
70 005:10 0.5797465E-01 0.8548587E-01 0.1991442 0.1156583
71 005:30 0.6635894E-01 0.8368590E-01 0.1972840 0.1135987
72 005:30 0.2854879E-01 0.7945102E-01 0.1928314 3.1133803
73 005:40 0.5649781E-01 0.7875465E-01 0.1904069 0.1116523
74 005:50 0.3872536E-01 0.7615272E-01 1.1868115 0.1106588
75 -006:00 0.3983991E-01 0.7389081E-01 3.1834446 0.1095538
76 006:10 0.5110858E-01 0.7298347E-01 1.1810364 0.1080509
77 006:20 0.6028159E-01 0.7307068E-01 0.1794859 0.1064152

1904C
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APPEND 1% C*

-Individual Sample TTLR Summary (continued)

Sample . Elapsed ~ Moasured~ Calculated 15% UCL for Convergence

No. Time TTLR (%/ day) TTLR_(%/dnyj___TJLR (%/ day) (95%UCL-Cale) 1

78 006:30 0'4643100E-01' '0.7176378E-01 0.1769274 0.1051637
.

79 006:40 0.4737740E-01 0.7064307E-01 0.1745511 0.1039080
80 . -006:50 0.6038019E-01 0.7082405E-01 0.1732667 0.1034426

,e

!81- 007:00 0.5502601E-01 0.7048470E-01 0.1716034 0.1011187
.81 .007:10 0.6563376E-01- 0.7111260E-01 -0.1708384 0.9972578E-01

83 007:20. 0.6398760E-01 0.7153513E-01 0.1699398 0.9840468E-01 J

.84 -007:30 0.5105550E-01 0.7080200E-01 6.1681298 0.9732783E-01
85 007:40 0.3661692E-01 0.6889688E-01 0.1655599 0.9666305E-01
86- 007:50 0.4888292E-01 0.6813148E-01 0.1637844 0.9565287E-01
87 008:00. 0.6499947E-01 0.6871349E-01 0.1631991 0.9448563E-01 "

88 008:10 0.4500110E-01- 0.6766285E-01 0.1612924 0.9362954E-01
89 003:20 0.3308941E-01 0.6575110E-01 0.1588489 0.9309780E-01
90 008:30 0.3198744E-01' O.6187638E-01 0.1564365 0.9256013E-01
91 008:40 0.4658785E-01 0.6321000E-01 1.1548744 0.9166437E-01
92 008:50- 0.4078398E-01.- 0.6215500E-01 0.1530447 0.9088966E-01~

-93- 009:00 0.4400642E-01 0.6139383E-01 J.1514582 0.9006439E-01
94 009:10 0.5717173E-01 0.6160707E-01 0.1507344 0.8912728E-01 ;

1

s

4

-1904C.
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Total Timo Leak Rato (TTLR) Summary

Results using 50 samples (samples T-039 - T-094) Elapsed times 009:10

For the measured TTLR (%/ day) '
M; n = 0.46140E-01 Standard deviation = 0.43479E-01 Skew = 0.32508E-02
-Extrapolated value = -0.15833E-01 (%/ day) which is -6.3332 % of LA
Extrapolation value must be less than 75 % of LA (LA = 0.25000 (%/ day))

Individual Sample TTLR Summary

Sample Elapsed Measured Mean Measured Calculated Delta Calc

,_,llo . Time TTLR ( % / day.) TILR ( % / day _) T*LE (%/dqy) TILR (%/ day 1

39 000:00 0.0000000 _

40 000:10 -0.2175146E-01
41 000.20 -0.1998415 -0.1107965
42 000:30 0.1087573E-01 -0.7023908E-01 -0.5392550E-01
43 000:40 -0.1461426E-01 -0.5633288E-01 -0.2151353E-01 0.3241197E-01
44 000:50 0.1957631E-01 -0.4115104E-01 0.1242551E-01 0.3393904E-01_

45 001:00 0.4894078E-01 -0.2613574E-01 9.4430887E-01 0.3188336E-01
46 001:10 0.1598244 0.4314190E-03 0.1130409 0.6873206E-01
47- 001:20 0.8547643E-01 0.1106205E-01 0.1234520 0.1041111E-01 '

48 001:30 0.7190065E-01 0.17B2189E-01 9.1239575 0.5054921E-03
49 001:40 0.1209925E-01 0.1724963E-01 0.1026833 -0.2127426E-01
50 001:50 0.1606642E-01 0.1714206E-01 0.8806782E-01 -0.1461545E.-01
51 002:00 0.4826104E-01 0.1973531E-01 0.8633225E-01 -0.1735568E-02
52 002:10 0.4235259E-01 0.2147510E-01 0.8303196E-01 -0.3300294E-02
53 002:20 0.5991361E-01 0.2422071E-01 0.8470854E-01 0.1676502E-02
54 002:30 0.9108423E-01 0.2867828E-01 a 9330627E-01 0.8597724E-02
55 002:40 0.4154868E-01 0.294826BE-01 0.8863668E-01 -0.4669584E-02
56 002:50 0.6621400E-01 0.3164334E-01 0.e998644E-01 0.1349762E-02
57 003:00 0.5981651E-01 0.3320852E-01 0.8961150E-01 -0.3749430E-03
58 003:10 0.7727491E-01 0.3552780E-01 ).9255254E-01 0.2941042E-02 _

59 003 20 0.8238364E-01 0.3787060E-01 0.9582341E-01 0.3270864E-02
60 003:30 0.8260375E-01 0.4000074E-01 u.9849463E-01 0.2671219E-02
61 003:40 0.3139131E-01 0.3960941E-01 9.9194496E-01 -0.6549671E-02
62 003:50 0.3298183E-01 0.3932125E-01 0.8650307E-01 -05441889E-02
63 004:00 0.6185571E-01 0.4026019E-01 0.8625893E-03 -0.2441392E-03
64 004:10 0.7335679E-01 0.4158406E-01 0.8771051E-01 0.1451574E-02
65 004:20- 0.7346345E-01 0.4281019E-01 0.8892579E-01 0.1215287E-02
66 004:30 0.8977512E-01 0.4454963E-01 0.9221684E-01 0.3291048E-02
67 004:40 0.4661027E-01 0.4462322E-01 J.0920858E-01 -0.3008261E-02
68 004:50 0.5569123E-01 0.4500488E-01 0.8768654E-01 -0.1522042E-02
69 005:00 0.4033083E-01 0.448490BE-01 0.8433982E-01 -0.3346719E-02
70 005:10 0.5797465E-01 0.452724BE-01 0.8348587E-01 -0.8539483E-03
71 005:20 0.6635894E-01 0.4593144E-01 0.8368590E-01 0.2000332E-03
72 005:30 0.2854879E-01 0.4540469E-01 0.7945102E-01 -0.4234888E-02
73 005:40 0.5649781E-01 0.4573096E-01 0.7875465E-01 -0.6963685E-03
74 005:50 0.3872536E-01 0.4553080E-01 0.7615272E-01 -0.2601929E-02
75 006:00 0.3983991E-01 0.4537272E-01 0.7389081E-01 -0.2261914E-02
76 006:10 0.5110858E-01 0.4552775E-01 0.7298547E-01 -0.9053349E-03
77. 006:20 0.6028159E-01 0.4591600E-01 0.7307068E-01 0.8521229E-04
78 006:30 0.4543100E-01 0.4592921E-01 0.7176378E-01 -0.1306899E-02

1904C
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Individual Sample-TTLR Summary (continued)

Sample E apsed Measured Mean Measured Calculated Delta Calc
l

-No. Time TTLR (%/ day). TTLR (%/4py) TZLB (%/ day) TTLR (%/ day)

79- 006:40 -0.4737740E-01 0.4596541E-01 0.7064307E-01 -0.1120709E-02
80 006:50 0.6038019E-01 0.4631699E-01 0.7082405E-01 0.1809746E-03

81 007:00 0.5502601E-01 0.4652435E-01 0.7048470E-01 -0.3393516E-03
82 007:10 0.6563376E-01 0.4696875E-01 0.7111260E-01 0.6278977E-03 7

-83 007:20 0.6398760E-01 0.4735555E-01 0.7153513E-01 0.4225299E-03

84 '007:30 0.5105550E-01 0.4743777E-01 0.70B0200E-01 -0.7331222E-03
.85 007:40 0.3661692E-01 0.4720254E-01 0.6889688E-01 -0.1905121E-02
86 007:50 0.4888292E-01 0.4723829E-01 0.6813148E-01 -0 7653981E-03

87 008:00 0.6499947E-01 0.4760831E-01 0.6871349E-01 0.5820096E-03

88 008:10' 'O.4500110E-01 0.4755510E-01 0.6766285E-01 -01050644E-02
89 008:20 0.3308941E-01 0.4726579E-01 0.6575110E-01 -0.1911752E-02 -

90 008:30- 0.3198744E-01 0.4696621E-01 7.6387638E-01 -0.1874715E-02
91- 008:40 0.4658785E-01 0.4695894E-01 0.6321000E-01 -0.6663799E-03
92 -008:50. -0.4078398E-01- 0.4684243E-01 1.6215500E-01 -0.1054998E-02

- -

-93 009:00 0.4400642E-01 0.4678991E-01 0.6139383E-01 -0.7611737E-03-

94 009:10 0.5717173E-01 0.4697867E-01 0.6160707E-01 0.2132431E-03

_

M

.

A

_ _
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' APPENDIX C

Mass; LeeY Rate . (MLR) Summary

>b ,Results . using 56 samples -(samples T-039 T-094) Elapsed time 009:10

-Sample Elapsed Calculated 95 % ULL (MLR) 95 % UCL (MLR)'
^ C

No. Time MLR (%/dav) (%/ day) opprox (%/ day) Exact-

"^ 39' 000100 0.0000000
40; '000:10 -0.2243119E-01
41 000:20-- -0.2018816 0.6814920 0.6814510
42 000:30 -0.2773300E-01 0.2935728 0.2935630

=43- 000:40--- ' -0.6525404E-02 0.1447511 0.1447480
44 -000:50- 0.2330494E-01 0.1201149 0.1201128
45 001:00 0.5127071E-01 0.1242230 0.1242211 - I

46- 001:10- 0,1273986 0.22797P3 0.2279729 R
g,

- 47 001:20' O 1261557 0.2021357 0.2021315
-48 -001:30 0.1162691 0.1766935 0.1766902

- 49 001:40 0.8186357E-01 0.1427214 0.1427284
500 -001:50 0.6114696E-01 0.1158561 0.1158537
51 002:00: 0.5951727E-01" 0.1053953 0.1053933

-52 002:10 0.5621877E-01 0.9536350E-01 0.9536182E-01 ,

I

.53- 002:20 0.5066068E-01 0.9353905E-01 0.9353751E-01

.54 002:30 0.7216281E-01 0.1043030 0.1043021
:55 002:40 0.6525378E-01 0.942282nE-01 0.9422673E-01
56 002:50- 0.6788002E-01 0.9362371E-01 0.9362233E-01
57- 003:00 'O.6777228E-01 0.907291E-01 0.9071960E-01
58- 003:10 0.7222050E-01 0.9328534E-01 0.9328403E-01-
59 :003:20 0.7728718E-01- 0. 9 6 86 5W1E-01 0.9686460E-01
60 1003:30- 0.8076528E-01 0.9888986E-01 0.9888854E-01
61. 003:40- 0.7144371E-01 0.9043093E-01 0.9042969E-01

-62J 003:50 0.6400556E-01 0.8282077E-01 0.8281950E-01
631 004:00 0.6465153E-01- 0.8193643E-01- 0.8193526E-01
64L 004:10' O.6746235E-01 0. 8 3 617 5'J E-01 - 0.8361644E-01
65- 004:20 :0.6979513E-01 0.8489057E-01 0.8488919E-01
66 004:30 0.7586112E-01 0.8972763E-01 0.8972640E-01
67' -004:40- 0.7071821E-01 0.8512025E-01. .0.8311907E-01
68 -004:50 0.6898457E-01 0.825261)E-011 0.8252496E-01
69' 005:00' O.6462241E-01 0.7798003E-01 0.7797899E-01-

'70- 005:10' O.6410573E-01 0.7663082E-01 0.7662977E-01'
.

71 005j20 0.6525384E-01- 0.7703601E-01 0.7703505E-01-
72= 005:30' O. 5982041E-01 -- 0.7215443E-01 -0.7215341E-01
73- 005:40- 0.5936845E-01 0.709897tE-01 0.7098874E-31.
741 005:50 0.5643614E-01 0.677951oE-01 0.6779421E-01
-75' -006:003 0.6396098E-01 0.6496551E-01 0.6496460E-01
.

i. J76 4 006:10 0.53465948-01 0.63894SOE-01- 0.6369364E-01
77; 006:20 0.5452836E-01 0.6445494E-01 0.6445406E-01
78 006:30 0.5328093E-01 0.6277201E-01 0.6277122E-01
79' 006:40 =0,5256739E-01 0,616322LE-01 0.6163143C-01
80 006:50- 0.5346834E-01 0.6214832E-01 0.6214754E-01
81J - 007:00- 0.5344912E-01 0.617195/E-01= 0.6171884E-01

L j82 007:10 0.5503624E-01 0.6306851E-01 0.6306774E-01
E 83; x007:20 0.5612385E-01 0.638761sE-01 0.6387543E-01

18 4 : 007:30 0.5550340E-01 0.6293526E-01 0.6293452E-01
L 85 007:40 0.5336258E-01 0.6081361E-01 0.6081292E-01
l

L1904CI'
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- APPENDIX C

Mass 1,eak Rate (MLR) . Summary
4

Sample Elapsed . Calculated 95 % UCL (MLR) 95 % UCL (MLR)-

No. Tirne MLR (1/ day 1' (%/ day) Approx (%/ day) Exact

.

86 007:50 .0.5281561E-01 0.5991594E-01 0.5997524E-01

87 008:00 - 0.5422773E-01 0.6122012E-01 0.6121941E-01

88' 008:10 ~ 0.5314362E-01 0.5993091E-01 0.5993021E-01

89 -002:20 0.5083366E-01 0.5772590E-01 0.5772522E-01 ,

90. 008:30 - 0.4049124E-01 0.5545348E-01 0.5545282E-01

91- 008:40 0.4815453E-01 0.5486391E-01 0.5486323E-01

92 008:50 0.4696067E-01. 0.5349010E-01 0.5348949E-01

93 009100 0.4655419E-01 .0.5286600E-01 0.5286543E-01

94 --009:10- 0.4738673E-01 C.5352795E-01 0.5352730E-01

_

$
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i

APPEt3 DIX D

Verification Graphs

Contents: Containment Temperature

Contaitunent Vapor Pressufe

Containment Pressure

Containment Mass

TTLR Leak Rate

MLR Leak Rate

_.
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APPE!IDIX E

Total Time Leak Rate (TTLR) Summary

Results using 29 samples (samples V-105 - V-133) Elapsed time 004:40

For the measured TTLR (%/ day)

Mean = 0.30304 Standard deviation = 0.84000E-01 Skew = 0.20801E-01 %

Extrapolated value = 1.3735 (%/ day) which is 549.38 % of LA
Extrapolation value must be less than 75 % of LA (LA = 0.25000 (%/ day))

Individual Sample TTLR Summarj

Sample Elapsed Measured Calculated 95 % UCL for Convergence

J12 Ilme TTLR (%/dgy) TTLR (4/ day) TTLR (%/ day.) ( 9hECL _CAJnl

105 000:00 0.0000000 _

106 000:10 0.2583783
107 000:20 0.4297239
108 000:30 0.5090505 0.5243871 0.8883147 0.3639275
109 000:40 0.4657609 0.5209497 0.9028198 0.3818702
110 000:50 0.3108699 0.4229608 0.8868784 0.4639177
111 001:00 0.1355717 0.3844245 0.7526780 0.3682534
112 001:10 0.3693061 0.3772692 0.6789771 0.3017078 -

113 001:20 0.3119238 0.3489649 0.6140698 0.2651049
114 001:30 0.2494635 0.3069340 0.5533618 0.2464278 -

115 001:40 0 2330844 0.2727196 0.4998641 0.2271445
116 001:50 0.2986803 0.2696627 0.4799514 0.2102887
117 002:00 0.2912422 0.2656859 0.4620425 0.1963567
118 002:10 0.3073342 0.2675032 0.4543599 0.1868567
119 002:20 0.3102482 0.2699820 0.4489469 0.1789649
120 002:30 0.2882051 0.2668700 0.4371180 0.1702480
121 002:40 0.2775867 0.2622041 0.4245720 0.1623680
122 002:50 0.3005348 0.2635945 0.4207644 0.1571698
123 003:00 0.3074097 0.2663236 0.4793644 0.1530409 ,

124 003:10 0.3177122 0.270'<438 P.4207871 0.1500433
_

125- 003:20 0.2670816 0.2651639 0.4098261 0.1446522
126 003:30 0.2869359 0.2041065 0.4045119 0.1404054
127 003:40 0.2983713 0.2652627 0.4024483 0.1371857
128 003:50 0.3280281 0.2711857 0.4075943 0.1365086
129 004:00 0.2722605 0.2676333 0.4002940 0.132660'/
130 004:10 0.2941705 0.2679341 0.3976944 0.1297604
131 004:20 0.3012147 0.2692894 0.3966802 0.1273908
132 004:30 0.2798343 0.2675414 0.3919558 0.1244144
133 004:40 0.2872273 0.2670621 0.3889270 0.1218650

1904C
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APPENDIX E.

Total Time' Leak Rate (TTLR) Summary

Results using.29 samples _(samples V-105 - V-133) Elapsed time 7 004:40

For the measured TTLR (%/ day)
Mean = 0.30304- Standard deviatio'n = 0.84000E-01 Skew = 0.20801E-01
Extrapolated value = 1.3735 (%/da ) which is 549.38 % of LA
Extrapolation value must be less than 75 % of LA (LA = 0.25000 (%/ day))

Individual Sample TTLR-Summary

Sample Elapsed Measured Calculated Mean Measured Delta Calc

'Ho. Time TTLR (%/dsv) TTLR (%/ day) TTLR (%/ day) TTLR (%/ day 1

'105 000:00 0.0000000'

106' 000:10 0.2583783
:107 000:20 0.4297239 0.3440511
108 0C0:30 0.5090505 0.5243871 0.3990509
309 000:40 0.465760) 0.5209_497 0.4157284 -0.3437459E-02,

110 .000:50 0.3108699 0.4229608 0.3947567 -0.9798890E-01
111 001:00 0.3365717 0.3844245 0.3850592 -0.3853622E-01
112: .001:10 0.3693061 0.3772692 0.3828088 -0.7155299E-02
113: 001:20 0.3119238 0.3489649 0.3739482 -0.2830434E-01

114. 001:30= 0.2494535 0.3069340 0.3601165 -0.4203090E-01

115. .001:40 0.2330844 0. 727196 0.3474133 -0.3421438E-01
116 -001:50 0.2986803 0.2696627 0.3429830 -0.3056943E-02
117 ~002:00: 0.2912422 0.2656859 0.3386713 -0.3976792E-02
118 J002:10 0.3073342 0.2675032- 0.3362608 0.1817316E-02
119- 002:20 0.3102482- 0.2699820 0.3344027 0.2478749E-02

.

120- 002:30- 0.2882051 .0.2668700 0.3313229 -0.3111959E-02'

121 002:40' .0.2775867 0.2622041 0.3279644 -c.4665941E-02
1221 0A2:50- -0.3005348 0.2635945 0.3263509 0.1390457E-02-
.123- -003:00. 'O.3074097- 0.2663236 0.3252986 0.2729058E-02
124.- 003:10. 0.3177122 0.2707438 0.3248993 0.4420191E-02

-125 T003:20 0.2670816 0.2651639 0.3220084 -0.5579889E-02
126 --003:30- .0'2069359 0.2641065 0.3203383 -0.1057357E-02.

127- -003:40 0;2983713 0.2652627 0.3193398 0.11561?ME-02'
128 003:50' O.3280281- 0.2711857 0'.3197176 0.59230614-02
129 004:00 0.2722605 -0.2676333 0.3177402 .-0.3552437E-02
130 004:10s :0.2941705 0.2679341 0.3167974 0.3007650E-03
131- 004: 20 0.3012147 0.2692894 0.3161981 0.1355350E-02

~ 132 004:30. 0.2798343- 0.2675414 0.3148513 -0.1747996E-02
;133 004:40 0.2872273 0.2670621 0.3138647 -0.4793406E-03-

,

.

x
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APPEt! DIX E

Mass Leak Rate (MLR) Summary

-Results using 29 samples (samples V-105 - V-133) Elapsed times 004:40

S ample Elapsed Calculated 95 % UCL (MLR) 95 % UCL (MLR)
ilo . Time TTLR (%/da") (%/ day _1_ Appr2x (%/ day) Exar1_ <

105 000:00 0.0000.2P.
106 000:10 0.2590582
10'l 000:20 0.4283623 1.274946 1.274872
108 000:30 0.5172963 0.7160486 0.7160337
109 000.40 0.4993468 0.5944860 0.5944782
110 000:50 0.3795262 0.5386176 0.5386027
111 001:00 0.3450252 0.4584814 0.4584706
112 001:10 0.3489104 0.4305769 0.4305683
113 001:20 0.3220248 0.3905397 0.3905323

--

114 001:30 0.2761367 0.3483765 0.3483086
115 001:40 0.2433027 0.3112769 0.3112696
116 001:50 0.2515187 0.3080974 0.3080907
117 002:00 0.2546486 0.3021541 0.3021482
118 002:10 0.2645469 0.3060258 0.3060202
119 002:20 0.2722932 0.3089206 0.3089151
120 002:30 0.2714705 0.3033682 0.3033634
121 -002:43 0.2678231 0.2960472 0.2960428
122 002:50 0.2726896 0.2980707 0.2980663
123 003:00 0.2780513 0.3013572 0.3013529
124 003:10 0.2850524 0.30718b3 0.3071805
125 003 20 0.2777181 0.2989706 0.2989662
126 003:30 0.2771727 0.2964550 0.2964508
127 003:40 0.2794208 0.2971405 0.2971365
128 003:50 0.2883465 0.3067470 0.3067425
129 004:00 0.2831951 0.3008332 0.3008286
130 004:10 0.2838645 0.3001343 0.3001302
131 004:20 0.2856494 0.3008129 0.3008087

-

132 004:30' O.2832533 0.2975357 0.2975312
133 004:40 0.2824531 0.2957468 0.2957426

.

1904C
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Verification Test Analysis
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APPENDIX F

Verification Analysis Summary

TTLR Reported during verification (SCCM): 115991.7

MLR Reported During Verification (SCCM): 122676.4

_

TTLR Reported During CILRT (SCCM): 26770.86

MLR Reported During CILRT (SCCM): 20591.51

Average Flowmeter Reading (SCCM): 104478.4

Maximum Allowable Leak Rate (SCCM): 106405.3
t

TTLR Agreement by Appendix J Methods -14.33904 %

MLR Agreement by Appendix J Methods -2.249409 %

TTLR Agreement by BN1 Methods -13.15396 %

MLR Agreement by BN1 Methods -1.951060 %

,

e

1904C
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APPENDIX G . ,.

Penetrations In Service-During the CILRT
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APPENDIX G ~

[

Testablo Penetrations: Required;to be In Service During Test Performance-

.

~
Leakage Rate ,"

Added to
' EenitIDtion ' Description dustification 95%'UCL

X-27(C) Integrated Leak Rate System' Isolation valves. required to be 0.0000 SCFH
Pressure. Lopen to monitor containment

pressure.

X-47A Ice Condenser System Glyco 1' cooling supply to air 0.0000 SCFH
- handling units in ice. condenser

required to ensure ice condition
is maintained.

X-47B Ice Condenser System Same as.X-47A 0.0000 SCFH

'

X-54 Thimble' Renewal Used as pressurizationipoint 0.0000 SCFH
for air compressors.

,

X-98 Integrated Leak Rate System'..Same as X-47(C).- 0.0000 SCFH
Pressure

X-114 Ice Condenser System Glycol return from air handling 0.0000 SCFH
units required to ensure ice
condition is maintained.

X-115 ' Ice Condenser SystemL Same as X-114. 0.0000 SCFH
,

:y

X-118 Hatch Used as source for verification 0.0000 SCFH
flow and post-test
depressurization.

,

X-46 Waste' Disposal Used to provide' leak-off for 0.0000 SCFH
RCP seals. y-

S-
.X-87A Integrated Leak Rate System Same as X-27C. 0.0000 SCFH ,

-Pressure

~X-87D . Integrated Leak Rate System Same as X-27C O.0000 SCFH
Pressure

. , .: .-
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APPEtIDIX H

Leak Rate Calculations Due to Sump Level Increase

^
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o!d'
APPENDIX H :

}
,

_ Colculation of increase in leak rate due to increase in ARBFEDS, RBFEDS, and r

JgCDT level, f

Th3 arount of mass at Pa is P = 26.696 psia V = 1,191,500 ft3 T2 70*F !
3 2 '-3 (144tf 4Lt 1M = 26. 69 Ct_Itala (1,191. 500.00 f t )

(53.35) Ibf ft) (529.67 R) {
' ' lbm'd ;

= 162,071.2395 ite

:Ths combined increase in the sump levels was 2.7453 gallons / hour or !

9.4489'ft3 over 24 hours, j

Ivorage CILRT temperature 65.55702'T
_Avorage CILRT pressure 27.05206 psia -

_ Containment. Volume 1,191,500 f t3 ,

;

-19.4489 ft ) 27.0b206 pala) (144'~1n2 gg21 = 1.31343 lbm3 f
-(53.35) J3L lt) .(525.22702'R)

~ '
tom'R

Th3 increase in leak rate.is 1.31343 lbm/ day x 100 = 0.00081%/ day
^

162,071.2395

:ARBFEDS = Auxiliary Reactor Building Floor and Equipment Drain Sump
RBTEDS'n Reactor Building Floor:and Equipment Drain .9 ump
ECDT = Reactor Coolant Drain Tank

;

,

t

-t

i

e

'x
N;

r

:

,
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APPENDIX I

; Computer System Block Diagram''
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.

Temporary Test Instrumontntion Diagrarns

!

Main Computer System

a i

Two Mensor Two Monsor-> Ouartz --> 4 Quartz 4-
';

Manometers Manometers '

Data Acquisition Unit
Mass Flowmeter

(Auto Data Ton) < for Vetification Test
(if required)

Two Monsor Two Mensor
Cuartz > 4 Quartz

Manometers Manometers
A AAJk A A A n

RCS Pressurizer Level Atmospheric
2.LT 68 321 -

Pressure
_.

Test Station Mass Flow
Temperaturo Motor

Vessel Metal,,

Temperature

outh contahment_ _ __

insMe Contairvnent

Ulget ice
Sensing Une L%ger

'

Multiplex Unit A Multipiar Unit 8 Sensing Une

_

,

Setwhg Une La w
C*nsing Une1

-49 RTO Transducer Signa * 13 DewpointTemperature
Conditioning TransducersTransducers
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APPENDIX J

Compartment parameter and Instrument Location

Volumetric Weight
Number of Segment Per Senser by

'
Impe ratur.g Tranducn.g - Yolumg_ Cu partreat._(f.gIggnti

I.- Upper compartment 14 651,000 7.1429
I I '. Lower compartment 24 383,7'50 4.166

III. Ice-upper compartment 6 47,000 16.6667
IV. Ice-lower' compartment i 110,500 25.0000

48

. . .

Egyppint

I. . Upper compartment 3 651,000 33.3333
II. : Lower compartment 3- 383,720 33.3333-

111. Ice-upper comptrtinent 4 47,000 25.0000-
IV. Ice-lower. .1 110,S00 33.3333

13

,

|-i

1

-
1

_

o
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DPE Location Sketch
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Plant Lower Compartment Location Sketch
(Unit 1 shown, Unit 2 opposito hand)

,

=

N

/ \
4'''a*TE/m,

, L.;. _,$-
* "$ "', j (' , M

'

...
a \ .-

,

. . . . . . , ,

ns
.

nEn 0
h_, /

nwn

( "Q o'., *~~'
-

> no. ,

,.n g\ c) nto43

\....'j i avow j};( .

f ' ,,, )l _.
. .

"W //n: w - 4 -

s . _ _
a . .. n to n,..

\ M40 y
,

__ -

#

.
-

.

'1904C
.. . .- - - - - , , -



I P;ga 72

-.

APPENDIX E
Page 10 of 11

Upper ico Compartment Sketch
(Unit 1 shown, Unit 2 opposite hand)
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Lower . Compartment Sketch
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Measured Manufacturer Number !

Parameter 'and Model No. Used .lgstrument SMcification
,

Containment 1 ' Leads & Northrup' 49 Range: '0-2500F-
| Temperatur( Model No. 178055 Accuracy: 2 10F0

Repeatability: 10.000F
,

Containment' , Mensor' Corporation' 8 Range: 0-30 psia, 400,000 counts F.S.
i

i 'Pressure - Model No. 10100-001 Accuracy: 2 015% reading0
Repeatability: 10.0005% reading

Contain:nent Foxboro Corporatica 12 Range: -50 to +1420F
_.~

Dewpoint Model No.,2701 RO Accuracy: t10F dewpoint
~

--

20.100F jRepeatability:'
1

l'
2 0010F dewpoint jAnalog to Acurex Corporacion 1 Accuracy: 0a

Digital Autodata Ten /10 20.0010F temperature '

Converter 21 count pressure

1

Verification Teledyne-Hastings 1 Range: . 0-5 SCD4

i. Flow Mass Flow Meter Model Accuracy: 22% range

| AHL 25 with H-3M Repeatability: 11/2% of range
! Transducer TVA No. 469936
.,

Mensor Princo 8 'Rance: 49% to 57%
Chamber ASTM 19L Accuracy: 00.120C
Temperature

.

{ Atmospheric' Mensor Corporation l Range: 0-30 paia
'

Pressure Model No. 10100-001 Accuracy: ' 20.015% reading y
or
a

I RCS Pressurizer Plant Process Transmitter 1 Range: 0-100 level .

j; Water level Model LT-68-321- Accuracy: r5% F.S. e

|-

I

|T
..
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APPENDIX L'

!

)

Summary of Local Leak Rate Testa Conductad from Cycle 1 to Cycle $ ,

-)

' llote: '1.- All leak' rates are given in standard cubic feet per hour -f
.

2. IB = Inboard-

3. -08 = Outboard
I

'4. PS s' Pressure Switch

5. ,FCV = Flow Control Valve

!

6.-oFSV = Flow Solenold Valve

.g

,7. ;VLV'a lland Control Valve
, , - ,

,

)
.

|

> - _I-

1

!

+
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APPENDIX L
!

|
Penetration
_._ _llo a Typ.e . A512Mnd__ _ Dftte As_Left J2 ale _

X-1 equipment 0.0000 03/15/92 0.0000 04/26/92
hatch 0.0000 09/08/90 0.0000 10/31/90 -

X-3 fuel 0.0000 03/15/92 0.0000 05/04/92

hatch 0.0000 09/12/90 0.0000 04/26/92

0.0000 10/18/90

X-12A bellows 0.0000 04/07/02 0.0000 04/07/92

(IB&OB) 0.0000 10/02/90 0.0000 10/02/90

X-12D 0.0000 04/08/92 0.0000 04/08/92"

(IBLOD) 0.0000 10/01/90 0.0000 10/01/90
~

X-12C 0.0000 04/08/92 0.0000 04/08/92"

(IS&OB) 0.0000 10/01/90 0.0000 10/01/90

X-12D 0.0000 04/07/92 0.0000 04/07/90"

(IB&OD) 0.0000 10/01/90 0.0000 10/01/90

X-13A 0.0000 04/24/92 0.0000 04/24/92"

(OD) 0.0000 10/31/90 0.0000 10/31/90

X-13A 0.0000 04/16/92 0.0000 04/16/92"

(IB) 0.0000 10/02/90 0.0000 10/02/90

X-13B 0.0000 04/16/92 0.0000 04/16/92"

(IB) 0.0267 10/01/90 0.0267 10/01/90
a

X-13B 0.0000 04/16/92 0.0000 04/16/92"

(OB) 0.0000 10/01/90 0.0000 10/01/90
r

X-13C 0.0000 04/16/92 0.0000 04/16/92"

(ID&OB) 0.0000 10/01/90 0.0000 10/01/90 '

X-13D 0.0000 04/16/92 0.0000 04/16/92"

(IB) 0.0000 10/01/90 0.0000 10/01/90

X-13D 0.0000 04/24/92 0.0000 04/24/92"

(OB) 0.0000 10'31/92 0.0000 10/31/92

X-14A 0.0000 04/07/92 0.0000 04/07/92"

0.0000 10/01/90 0.0000 10/01/90

X-14B 0.0000 04/07/92 0.0000 04/07/92"

0.0000 10/10/90 0.0000 10/01/90

X-14C 0.0000 04/07/92 0.0000 04/07/92"

0.0000 10/01/90 0.0000 10/01/90

1904C
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'

Penetration
No; ' Type A3 Found DAte As Left Date'

'X-1sD bellows 0.0000' 04/07/92 0.0000 04/07/92 |
0.0000 10/01/90 0.0000 10/01/90 j

i

0 X-15 0.0000 04/07/92 0.0000 04/07/92"

0.0000 10/01/92 0.0000 10/01/92 ;

:

?

X-17 0.0000 04/09/92 0.0000 04/09/92"

0.0000 * 10/03/90 0.0000 10/03/90
>

X-20 0.0000 04/07/92- 0.0000 04/07/92"

0.0000 10/02/90 0.0000 10/02/90 {

X-20B 0.0000 04/09/92 0.0000 04/09/92"

0.0000 10/02/90 0.0000 10/02/90
i

X-21 0.0000 04/07/92 0.0000 04/07/92 i"

0.0000 10/62/92 0.0000 10/02/92 j

,

X-22 0.0000 04/07/92 0.0000 04/07/92"

0.0000 10/02/90 0 0000 10/02/90

X-24 0.0000 04/07/92 0.0000 04/07/92"

0.0000 10/02/90 0.0000 10/02/90

X-30 - 0.0000 04/03/92 0.0000 04/08/92"

0.0000 10/O'J/90 0.0000 10/03/90

-X-32 .0.0000 04/08/92 0.0000 04/08/92"

0.0000 10/03/90 0.0000 10/03/90
,

X-33 0,0000 04/08/92 0.0000 04/08/92"
i0.0000 10/03/90: 0.0000 10/03/90

X-40D resil' O.0000 04/06/92 0.0000 04/06/92
seal- 6.3706 10/10/90 0.0000 10/24/90

Is451 bellows 3.0000 04/08/92 0.0000 04/08/92
0.0000 10/03/90 0.0000 10/03/90

<X-46 0.0000 04/08/92 0.4000 04/08/92"

0.0000 10/03/90 0,0000 10/03/90 .

X-47A 0.0000- 04/09/92' O.0000 04/09/92"

_(IB&OB) 0,0000 10/03/90 0.0000 .10/03/90

-X-47B- 0.0000 -04/09/92 0.0000. 04/09/92"

(IB&OB). 0.0000 10/03/90- 0.0000 10/03/90

;X-54- resil 0.0000 03/15/92- 0.0000- 03/15/92
seal- 0.0000 09/09/90 0.0000 10/16/90

I
,

|-

'

--' M 1904C
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Penetration
No Type As Found pate As_kg 1 Datg_

! X-79A resil 0.0000 03/14/92 0.0000 04/25/92
seal 0.0000 09/09/90 0.0000 10/24/90

.

X-79D 0.0000 03/14/92 0.0000 04/25/92"

0.0000 09/09/9s 0.0000 10/24/90 '

X-81 0.0000 04/08/92 0.0000 04/08/92"
*

0.0000 10/03/90 0.0000 10/03/90

X-88 0.0000 03/15/92 0.0000 04/24/92"

0.0042 09/00/90 0.0000 10/23/90

X-107 0.0000 04/08/92 0.0000 04/08/92"

0.0000 10/03/90 0.0000 10/03/90

X-108 0.0000 04/09/92 0.0000 04/09/92"

0.0000 10/21/90 0.0000 10/21/90

X-109 0.0000 04/09/92 0.0000 08/09/92"

0.0000 10/21/90 0.0000 10/21/90

X-111 U.0000 04/06/92 0.0000 04/06/92"

0.0000 09/17/90 0.0000 09/17/90

X-112 0.0000 04/06/92 0.0000 04/06/92"

0.0000 09/17/90 0.0000 09/17/90

X-113 0.0000 04/06/92 0.0000 04/06/92"

0.0000 09/17/90 0.0000 09/27/90

X 117 0.0000 03/14/92 0.0000 04/25/92"

0.0015 09/09/90 0.0000 10 / 2'< / 90

X-118 0.0000 03/14/92 0.0000 04/30/92"

0.00~0 07/09/90 0.0000 10/29/90

X-120E clect 0.0000 04/04/92 0.0000 04/04/92
pent 0.0000 09/21/90 0.0000 09/21/90

X-121E 0.0000 03/31/92 0.0000 03/31/92"

0.0000 09/12/90 0.0000 09/22/90

X-122E 0.0000 03/31/92 0.0000 03/31/92"

0.0000 09/22/90 0.0000 09/22/90

X-124E 0.0000 04/04/92 0.0000 04/04/92"

0.0000 09/21/90 0.0000 09/21/90

X-126-E 0.0000 04/03/92 0.0000 04/03/92"

0.0000 09/21/90 0.0000 09/21/90

1904C
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Penetration
th 'tyr n__ As F9End Date A3 Left DtLLL

X-127-E elect 030000 03/26/92 0.0000 04/16/92
pent 0.0000 09/21/90 0.0000 09/21/90

X-128-E 0.0000 03/26/92 0.0000 04/16/92"

0.0000 09/23/90 0.0000 09/21/90

X-129-E 0.0000 04/03/92 0.0000 04/03/92"

0.0000 09/21/90 0.0000 69/21/90

X-131-E 0.0000 04/03/92 . 0000 04/17/92"

0.0000 09/22/90 0.0533 09/22/90

X-132-E 0.0000 03/27/92 0.0000 03/27/92"

0.0000 09/21/90 0.0000 09/21/90

X-133-E 0.0799 03/28/92 0.0799 03/28/92"

0.0000 09/21/90 0.0000 09/21/C0

Y-134-E 0.0000 03/31/92 0.0000 03/31/92"

0.0000 09/21/90 0.0000 09/21/90

0.0009 03/31/92 0.0000 04/16/92"X-135-E
O.0000 09/21/90 0.0000 09/21/90'

X-136-E 0.0000 03/31/92 0.0000 03/31/92"

0.0000 09/22/92 0.0000 09/22/92

k-137-E 0.0000 03/31/92 0.0000 03/31/92"

0.0000 09/22/90 0.0000 09/22/90

X-138-E 0.0900 03/31/92 0.0C00 03/31/92"

0.0000 09/21/90 0.0000 09/21/90

X-139-E 0.0000 04/03/92 0.0000 04/36/92"

0.0000 09/21/90 0.0000 00/7.'/90

X-140-E 0.0000 03/31/90 0.00b. 03/31/92"

0.0000 09/22/90 0.0000 09/22/90

X-141-E 0.0000 04/03/02 0.0000 04/03/92"

0.0000 09/21/90 0.0000 09/21/90

%-142-E 0.0000 03/31/92 0.0000 03/31/92"

0.0000 09/22/90 0.0000 09/22/90

X-143-E U.0000 03/27/92 0.0000 03/27/92"

0.0085 09/09/90 0.0000 09/16/a0

'
X-144-E 0.0000 03/27/92 0.0000 03/27/92"

0.0000 09/21/90 0.0000 09/21/td

a

1904C
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Penetration
. Jh _______ Type Aa_lo9.nd _ Jatta Jd lalt Pai e_

X-145-E elect 0.0000 04/09/92 L.0000 04/03/92
pont 0.0000 09/22/90 0.0000 09/27/90

X-146-E 0.0000 04/03/92 0.0000 04/03/92"

0.0000 09/21/90 0.0000 09/21/90

X-147-E 0.0000 04/03/92 0.0000 04/03/92"

0.0000 00/21/90 0.0000 09J21/90

X-140-E 0.0000 04/03/92 0.0000 04/16/92"

0.0000 09/21/90 0.0000 09/21/90

X-149-E 0.0000 04/03/92 0.0000 04/03/92"

0.0000 09/21/90 0.0000 09/21/90

X-150-E 0.0000 04/01/92 0.0000 04/02/92"

0.0000 09/21/90 0.0000 09/21/90
,

X-151-E 0.0000 C4/03/92 0.0000 04/03/92"

0.0424 09/09/90 0.0000 10/09/90

X-152-E 0.0000 04/03/92 0.0000 04/03/92
"

0.0000 09/21/90 0.0000 09/21/90

X-153-E 0.0000 03/26/92 0.0000 04/18/92
"

0.0000 07/21/90 0.0000 09/21/90

>~.-15 4 - E 0.0000 03/26/92 0.0000 03/28/92"

0.0000 09/21/90 0.0000 09/21/90
6

X-156-E 0.0000 03/26/92 0.0000 04/16/92
"

0.0000 09/21/90 0.0000 09/21/90
_

X-157-E 0.0000 03/26/92 0.0000 03/26/92
"

0.0000 09/21/92 0.0000 09/21/92

X-158-E 0.0000 03/26/92 0.0000 13/26/9?"

0.0000 09/21/90 0.0000 09/21/90

X ' '. 3 - E 0.0000 03/25/92 0.0000 03/25/92
"

0.0000 09/21/90 0.0000 09/21/90

X-100-E 0.0000 03/27/92 0.0000 04/10/92
"

0.0000 09/21/90 0.0000 09/21/90

X-161-h 0.0000 03/27/92 0.0000 03/27/92
"

0.0000 09/21/90 0.0000 09/il/90

X-163-E 0.1946 03/27/92 0.1359 04/16/92
"

0.1660 09/21/90 3.1660 09/21/90

.
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Penetration
lig . Typt AS_fDMad Date AS..I,c it Dat e_

X-164-E elect 0.0000 03/27/92 6.0000 03/27/92

pont 0.0000 09/21/92 0.0000 09/21/92

X-165-E 0.0000 03/25/92 0.0^00 03/25/92"

0.0000 09/21/92 6.0000 09/21/92

X-166-C 0.0000 03/26/92 0.0000 03/26/92"

0.0000 09/21/90 0.0000 09/21/90

0.0000 ' 04/J3/92 0.0000 04/16/92"X-167-E
0.0000 09/21/90 0.0000 09/21/90

X-168-E 0.0000 04/03/92 0.0000 14/03/92"

3.814 09/09/90 0.0000 10/01/90
__

X-169-E 0.0000 04/03/92 0.0000 04/16/92"

0.0000 09/21/90 0.0000 09/21/90

X-170-E 9.0000 04/03/92 0.0000 04/03/92"

0.0000 09/21/90 0.0000 09/21/90

X-108 resil 0.0000 03/17/92 0.0000 03/17/92

scal 0.0000 10/03/90 0.0000 10/03/90

X-109 0.0000 03/17/92 0.0000 03/17/92"

0.0085 10/03/90 0.0085 10/03/90

X-2A 690 Airlock 20.0080 01/21/02 1.8589 04/26/92

6.5792 .2/13/91 6.5792 12/13/91

4.4795 07/30/91 4.4795 07/30/91

9.2399 03/04/92 9.2399 03/04/91

9.1933 09/29/90 9.1933 09/29/90
4.2482 06/05/90 4.2482 06/05/90
9.8442 01/11/90 9.8442 01/11/90

34.7979 08/15/89 2.4645 08/15/89

X-28 734 Airlock 0.2878 03/17/92
4.6086 12/12/91 4.6086 12/12/91
1.1291 07/25/91 1.1291 07/25/91

16,2183 03/01/91 4.004 03/01/91
0 4.9178 09/27/90 4.9178 09/27/90

5.1164 06/07/90 5.1164 06/07/90
0.1649 01/09/90 0.1649 01/09/90
0.6969 08/08/89 0.6969 08/08/89

1904C -
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CQPJ_0RLl1 "AE_IDUlik" QAIE "AS LEFT" DAIK

A Train 0.0000 03/24/92 0.0000 03/27/92
H2 Analyzer 5.6291 09/28/90 0.0000 10/30/90

B Train 0.0520 03/27/92 0.0000 04/06/92
H1 Analyzer 0.1224 09/28/90 0.0000 10/33/90

PS-30-46A 0.0000 04/22/92 0.0000 04/22/92

0.0000, 10/18/90 0.0000 10/18/90

PS-30-46B 0.0000 04/22/92 0.0000 04/22/92

0.0000 10/18/90 0.0000 10/18/90

0.0000 04/22/92 0.0000 04/22/92
PS-30-4fA 0.0000 10/19/90 0.0000 10/19/90

PS-30-47B 0.0000 04/22/90 0.0000 04/22/92

0.0000 10/19/90 0.0000 10/19/90
PS-30-48A 0.0000 04/27/92 0.0000 04/22/92

0.0000 10/19/90 0.0000 10/19/90
-

- PS-30-48B 0.0000 04/22/92 0.0000 04/22/92
0.0000 10/19/90 0.0000 10/19/90

PS-30-30L 0.0000 04/23/92 0.0000 04/23/92
0.0000 10/20/90 0.0000 10/20/90

PS-30-310 0.0000 04/23/92 0.0000 04/23/92

0.0000 10/20/90 0.0000 10/20/00

PS-30-311 0.0000 04/23/92 0.0000 04/23/92
0.0000 10/20/90 0.0000 1C/20/90

PS-30-42 0.0000 04/23/92 0.0000 04/23/92
0.0000 10/28/90 0.0000 10/28/90

PS-30-43 0.0000 04/23/92 0.0000 04/23/92
0.0000 10/28/ 0.0000 10/28/90

PS-30-44 0.0000 04/23/92 0.0000 04/23/92
0.0000 10/28/90 0.0000 10/28/90

PS-30-45 0.0000 04/23/92 0.0000 04/23/92
0.0000 10/28/92 0.0000 10/28/90

MAWEIS.1 "hS._fDUllD" ' LTE _"AS LEFT" DATE

FCV 30-56/57 0.0000 04/03/92 0.0000 04/03/92
0.0000 01/08/92 0.0000 01/08/92
0.0000 10/02/91 0.0000 10/02/91
0.0000 07/10/91 0.0000 -07/10/91

0.0000 04/17/91 0.0000 04/17/91
0.0000 01/30/91 0.0000 01/30/91
0.0000 10/17/90 0.0000 10/17/90

'1904C
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YALYIISl "AS ZQWD" DATE "AS LEFT" DAIK

FCV 30-56/57 0.0000 06/13/90 0.0000 06/13/90
0.0000 03/21/90 0.0000 03/21/90
0.0000 01/03/90 0.0000 01/03/90
0.0000 10/11/89 0.0000 10/11/89
0.0000 09/13/89 0.0000 09/13/89
0.0000 09/11/89 0.0000 09/11/89
0.0000 09/08/89 0.0000 09/08/89
0.0000 09/06/89 0.0000 09/06/89
0.0000 09/04/89 0.0000 09/04/89*

0.0000 09/01/89 0,0000 09/01/89
0.0000 08/30/89 0.0000 08/30/89
0.0000 08/25/89 0.0000 08/ 2 b '89
0.0000 08/23/89 0.0000 08/23/89

0.0000 08/21/89 0.0000 08/21/89 $
0.0000 08/18/8, 0.0000 08/18/89

0.0000 08/16/89 0.0000 08/16/89 -

0.0000 08/14/89 0.0000 08/14/89

0.0000 08/11/89 0.0000 08/11/89
0.0000 08/07/89 0.0000 08/07/89

0.0000 08/04/89 0.0000 08/04/89

0.0000 08/02/89 0.0000 08/02/89

0.0000 07/31/89 0.0000 07/31/89
0.0000 07/28/89 0.0000 07/28/89

0.0000 07/26/89 0.0000 07/26/89
0.0000 07/24/89 0.0000 07/24/d9

0.0000 07/21/89 0.0000- 07/21/89

0.0000 07/19/89 0.0000 07/19/89

0.0000 07/17/89 0.0000 07/17/89

0.0000 G1/14/09 0 0000 07/14/89
0.0000 07/12/89 0.0000 07/12/89
0.0000 07/10/89 0.0000 07/10/89

0.0000 07/07/89 0.0000 07/07/89

0.0000 07/05/89 0.0000 07/05/89

0.0000 07/03/89 0.0000 07/03/89

0.0000 06/30/89 0.0000 06/30/89 -

0.0000 06/28/89 0.0000 06/28/89

0.0000 06/26/89 0.0000 06/26/89

0.0000 06/23/84 0.0000 06/23/89

0.0V00 06/21/89 0.0000 06/21/89

0.0000 06/19/89 0.0000 06/19/89

0.0000 06/16/89 0.0000 06/1&/89
0.0000 06/14/89 0.0000 06/14/89

0.0000 06/12/89 0.0000 Ob/12/89
0.0000 06/09/89 0.0000 06/09/89

0.0000 06/07/89 0.0000 06/07/8f

0.0000 06/05/89 0.0000 06/05/89

0.0000 06/02/89 0.0000 06/02/89

0.0000 05/31/89 0.0000 05/31/89
0.0000 05/29/89 0.0000 05/29/89

0.0002 05/26/89 0.0000 05/26/89

0.0000 05/24/89 0.0000 05/24/89

0.0000 05/22/89- 0.0000 05/22/89

'

1904C
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YALYIIE1 "ASl0mm" DATE "ASl EET." DATE

FCV 30 -06/57 0.0000 05/19/89 0.0000 05/19/89'

0.0000 05/17/d9 0.0000 05/17/89
0.0000 05/15/89 0.0000 05/15/69

0.0000 05/12/89 0.0000 05/12/89

0.000Q 05/10/6) 0.0000 05/10/89

0.0000 05/08/89 0.0000 05/10/89

0.0000 05/05/89 0.0000 05/05/89

0.0000 05/03/89 0.0000 05/03/89

0.0000 05/01/89 0.0000 05/01/89

0.0000 04/28/89 0.0000 04/28/89

0.0000 04/26/89 0.0000 04/26/89

C.0000 04/24/89 0.0000 04/24/89

0.0000 04/21/89 0.0000 04/21/89

0.0000 04/19/89 0.0000 04/19/89

0.0000 04/17/89 0.0000 04/17/89

0.0000 04/14/89 0.0000 04/14/89

0.0000 04/12/89 0.0000 04/12/89

0.0000 04/10/80 0.0000 04/10/89

0.0000 04/07/89 0.0000 04/07/89

0.0000 04/05/89 0.0000 0*/05/B9

{0.0000 04/03/89 0.0000 04/03/89

0.0000 03/31/89 0.0000 03/31/89
0.0000 03/29/89 0.0000 03/29/89

0.0000 03/26/89 0.0000 03/26/89

0.0000 08/28/89 0.0000 08/28/89

0.0000 08/09/89 0.0000 08/09/89

FCV 30-58/59 0.0000 04/03/92 0.0000 04/03/92

0.0000 01/08/92 0.0000 01/08/92

0.0000 10/02/91 0.0000 1d/02/91
0.0000 07/'0/91 0.0000 07/10/91

0.0000 04/17/91 0.0000 04/17/91

0.0000 01/30/91 0.0000 01/30/91

0.0000 10/15/90 0.0000 10/15/90
0.0515 06/13/90 0.0545 06/13/90

0.0000 03/21/90 0.0000 03/21/90

0.0000 01/03/90 0.0000 01/03/90

0.0000 10/11/89 0.0000 10/11/89

0.0000 07/19/R9 0.0000 07/19/89

0.0000 04/16/t- 0.0000 04/26/89

0.0000 03/26/89 0.0000 03/26/89

1904C
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I

YAWEJ S1 "ALIDWD" DAIK "AS_llf_T". DATE

FCV 39-50/51 0.0000 04'03/92 0.0000 04/03/92
0.0000 01/08/92 0.0000 01/08/92
0.0000 10/02/91 0.0000 10/02/91
0.0000 07/10/91 0.0000 07/10/91

0.0000 04/17/91 0.0000 04/17/91
0.0000 01/30/91 0.0900 01/30/91
0.0000 10/17/90 0.0000 10/17/90
0.0000 06/13/90 0.0000 06/13/90
0.0000 03/21/90 0 0000 03/21/90
0.0000 01/03/90 0.0000 01/03/90
0.0000 06/05/89 0.0000 06/05/89

0.0000 05/21/89 0.0000 05/26/89

FCV 30-52/53 0.0000 04/02/92 0.0000 04/02/92
0.0000 01/08/92 0.0000 01/08/92
0.0000 10/02/92 0.0000 10/02/92
0.0000 07/10/91 0.0000 07/10/91
0.0000 04/17/91 0.0000 04/17/91
0.0000 01/30/91 0.0000 01/30/91

0.0000 10/15/90 0.0000 10/15/90
0.0000 06/13/90 0.0000 06/13/90
0.0000 03/21/90 0.0000 03/21'00

0.0000 01/03/90 0.0000 01/03/90

0.0000 10/11/89 0.0000 10/11/89
0.0000 07/19/89 0.0000 07/19/89

0.0000 04/26/89 0.0000 04/26/89
0.0000 03/26/89 0.0000 03/20/89

FCV 30-7/8 0.0000 04/03/92 0.0000 04/03/92
0.0000 01/08/92 0.0000 Os/08/92
0.0000 10/02/92 0.0000 10/02/92
0.0000 07/10/91 0.0000 07/10/91
0.0000 04/17/91 0.0000 04/17/91
0.0000 01/30/91 0.0000 01/30/91
0.0000 10/17/90 0.0000 10/17/90

0.0000 06/13/90 0.0000 06/13/90

0.0000 03/21/90 0.0000 03/21/90

0.0000 01/03/90 0.0000 01/03/90

0.0000 10/11/89 Q.0000 10/11/89

0.0000 09/08/89 0.0000 09/08/89
0.0000 08/02/89 0.0000 06/02/89
0.0000 07/19/89 0.0000 07/19/89
0.0000 07/02/89 0.0000 07/02/09
0.0000 06/05/89 0.0000 06/05/89
0.0000 05/26/89 0.0000 05/26/89
0.0000 04/26/89 0.0000 04/26/89
0.0000 03/26/89 0.0000 03/26/89

1904C
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YAL_VILS1 ''AS_l0211D" DATI "AS._LETI" DATI

1
FCV 30-9/10 0.0000 04/02/92 0.0000 04/02/92

0.0000 01/08/92 0.0000 01/08/92
0.0000 10/02/92 0.0000 10/02/92
0.0000 07/10/91 0.0000 07/10/91

0.0000 04/17/91 0.0000 04/17/91
0.0000 01/30/91 0.0000 01/30/91
0.0000 10/15/90 0.0000 10/15/90
0.0000 06/13/90 0.0000 06/13/90
0.0000 03/21/90 0.0000 03/21/90

0 0000 01/03/90 0.0000 01/03/90

0.0000 10/11/89 0.0000 10/11/89
0.0000 07/19/89 0.0000 07/19/89
0.0000 04/26/89 0.0000 04/26/89

0.0000 03/26/89 0.0000 03/26/89

FCV 30-14/15 0.0000 04/03/92 0.0000 04/03/92

0.0000 01/08/92 0.0000 01/08/92

0.0000 10/02/91 0.0000 10/02/91
0.0000 07/10/91 0.0000 07/10/91
0.0000 04/17/91 0.0000 04/17/91

0.0000 01/30/91 0.0000 01/30/91

1 0.0000 10/17/90 0.0000 10/17/90

0.0000 06/13/90 0.0000 06/13/90

0.0000 03/21/90 0.0000 03/21/90

. 0.0000 01/03/90 0.0000 01/03/90

0.0000 10/11/89 0.0000 10/11/80

0.0000 09/15/89 0.0000 09/15/89

0.0000 09/13/89 0.0000 09/13/89

0.0000 09/11/89 0.0000 09/11/89

0.0000 09/08/89 0.0000 09/08/89

0.0000 09/06/89 0.0000 09/06/99

0.0000 09/04/89 0.0000 09/04/89

0.0000 09/01/89 0.0000 09/01/89

0.0000 08/30/89 0.0000 08/30/89
0.0000 08/28/89 0.0000 08/28/89

0.0000 08/25/89 0.0000 08/25/89

0.0000 08/23/89 0.0000 08/23/89
0.0000 08/21/89 0.0000 08/21/89

0.0000 08/18/89 0.0000 08/18/89

0.0000 08/16/89 0.0000 08/16/89

0.0000 08/14/89 0.0000 08/14/89

0.0000 08/11/89 0.0000 08/11/89

0.0000 08/09/89 0.0000 08/09/89

0.0000 08/07/89 0.0000 08/07/89

0.0000 08/04/89 0.0000 C9/04/89

0.0000 08/02/89 0.0000 08/02/89

0.0000 07/31/89 0.0000 07/31/89

0.0000 07/28/89 0.0000 07/28/89
0.0000 07/26/89 0.0000 07/06/89

0.0000 07/24/89 0.0000 07/24/89

0.0000 07/21/89 0.0000 07/21/89
0.0000 07/19/89 0.0000 07/19/89

1904C
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YALVlIEl "A lf_QUED" DAR "ALLTII" DAH

FCV 30-14/15 0.0000 07/17/89 0.0000 07/17/89
0.0000 07/14/89 0.0000 07/14/89
0.0000 07/12/89 0.0000 07/12/89
0.0000 07/10/89 0.0000 07/10/89
0.0000 07/07/89 0.0000 07/07/89

0.0000 07/05/89 0.0000 07/05/89 ;

0.0000 07/03/89 0.0000 07/03/89
0.0000 06/30/89 0.0000 06/30/89
0.0000 06/28/89 0.0000 06/28/89
0.0000 06/26/89 0.0000 06/26/89
0.0000 06/23/89 0.0000 06/23/89
0.0000 06/21/89 0.0000 06/21/89
0.0000 06/19/89 0.0000 06/10/89
0.0000 06/16/89 0.0000 06/lu/89

0.0000 06/14/89 0.0000 06/14/89
0.0000 06/12/89 0.0000 06/12/89
0.0000 06/09/89 0.0000 06/09/89
0.0000 06/07/89 0.0000 06/07/89
0.0000 06/05/89 0.0000 06/05/89

0.0000 06/02/89 0.0000 06/02/09
0.0000 05/31/89 0.0000 05/31/89
0.0000 05/29/89 0.0000 05/29/89
0.0000 05/26/89 0.nnoO 05/26/89
0.0000 05/24/89 0.0000 05/24/89
0.0000 05/22/89 0.0000 05/22/89
0.0000 05/19/89 0.0000 05/19/89
0.0000 05/17/89 0 6000 05/17/89

0.0000 05/15/89 0.0000 05/15/89

0.0000 05/12/89 0.0000 05/12/89

0.0000 05/10/89 0.0000 05/10/09

$ 0.0000 05/08/89 0.0000 05/08/89
0.0000 05/05/89 0.0000 05/05/89
0.0000 05/03/89 0.0000 05/03/89

0.0000 05/01/89 0.0000 05/01/89
0.0000 04/28/89 0.0000 04/28/89

0.0000 04/26/89 0.0000 04/26/89
0.0000 04/24/89 0.0000 04/24/89

0.0000 04/21/89 0.0000 04/21/89

0.0000 04/19/89 0.0000 04/19/89

0.0000 04/17/89 0.0000 04/17/89
0.0000 04/14/89 0.0000 04/14/89

0.0000 04/12/89 0.0000 04/12/89

0.0000 04/10/89 0.0000 04/10/89
0.0000 04/17/89 0.0000 04/17/89

0.0000 04/05/89 0.0000 04/05/89

0.0000 04/03/89 0.0000 04/03/89

0.0000 03/31/89 0.0000 03/31/89
0.0000 03/29/89 0.0000 03/29/89

0.0000 03/.'6/89 0.0000 03/26/89

1904C
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YALYLill "JJLLOUllD" DAIE "AS LEFT" DAE

FCV 30-16/17 62.5502 04/02/92 0.0000 04/03/92'

0.0000 01/08/92 0.0000 01/08/92
0.0000 10/02/91 0.0000 10/02/91
0.0000 07/10/91 0.0000 07/10/91
0.0000 04/17/91 0.0000 04/17/91

'
0.0000 ^01/30/91 0.0000 C '30/91
O.0000 10/15/90 0.0000 10/15/90
0.0000 06/13/90 0.0000 06/13/90
0.0000 03/21/90 0.0000 03/21/90
0.0000 01/03/90 0.0000 01/03/90
0.0000 10/11/09 0.0000 10/11/89
0.0000 07/19/89 0.,000 07/19/89
0.0000 04/26/89 0.0000 04/26/89 j

0.0000 03/26/89 0.0000 03/26/89

FCV 30-19/20 0.0000 04/03/92 0.0000 04/03/92
0.0000 01/08/92 0.0000 01/08/9?
0.0000 10/02/91 0.0000 10/02/V1
0.0000 07/10/91 0.0000 07/10/r1

0.0000 04/17/91 0.0000 04/17e/1
0.0000 01/30/91 0.0000 01/30/91

0.0000 10/15/90 0.0000 10/15/90
0.0000 06/13/90 0.0000 06/13/90
0.0000 03/21/90 0.0000 03/21/90

0.0000 01/03/90 n.0000 01/03/90
0.0000 10/11/89 0.0000 10/11/89

0.0000 07/19/89 0.0000 07/19/89

0.0000 04/26/89 0.0000 04/26/89
0.0000 03/26/89 0.0000 03/26/80

FCV 30-37/40 0.0000 04/03/92 0.0000 04/03/92
0.0000 01/08/92 0.0000 01/08/92

0.0000 10/02/91 0.0000 10/03/91
0.0000 07/10/91 0.0000 07/10/91
0.0000 04/17/91 0.0000 04/17/91

0.0000 01/30/91 0.0000 01/30/91

0.0000 10/15/90 0.0000 10/15/90

0.0000 03/21/90 0.0000 03/21/90
0.0000 01/03/90 0.0000 01/03/90

0.0000 10/11/89 0.0000 10/11/89

0.0000 07/10/89 0.0000 07/19/B9

0.0000 06/13/90 0.0000 06/13/90

0.0000 05/19/89 0.0000 05/19/89

0.0000 04/26/90 0.0000 04/26/90

0.0000 03/26/89 0.0000 03/26/89

FCV 77-128 0.0000 03/27/92 0.0000 03/27/92

0.0000 01/03/92 0.0000 01/03/92

TSV 30-134 0.0000 03/20/92 0.0000 03/20/92

0.0000 11/18/90 0.0000 11/19/90a

1904C
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YALYllfd MS_IDUED" DAls 3SEIl" DAIL

FCV 61-96 0.0000 04/01/92 0.0000 04/01/92

0.0000 12/13/90 0.0000 12/11/90

0.0000 09/28/90 0.0000 09/28/90

FCV 01-97/692 0.6786 04/01/92 0.0000 04/02/92

0.0370 12/13/90 0.0370 12/13/90
0.3558 09/28/90 0.3558 09/28/90

FSV 43-23 0.0000 03/24/92 0.0000 03/24/92

0.0000 01/04/91 0.0000 01/04/91
0.0000 09/16/90 0.0000 09/16/90

FCV 90-117 0.0000 03/31/92 0.0000 03/31/92
,

0.0000 09/29/90 0.0000 09/29/90

FSV 43-309 0.0000 03/18/92 0.0000 03/18/92

1.8093 09/15/90 0.0000 10/05/90

FSV 43-310 0.0000 03/1_8/92 0.0000 03/18/92

0.0000 09/15/90 0.0000 09/15/90

FSV 43-250 0.9272 03/17/92 0.0000 03/17/92

0.0000 09/15/90 0.0000 09/15/90

FSV 42-251 0.0000 03/17/92 0.0000 03/17/92

0.0000 09/15/92 0.0000 09/15/92
,

FSV 43-318 0.0000 03/18/92 0.0000 03/18/92

0.0544 09/15/90 0.0544 09/15/90

FSV 43-319 0.0389 03/18/92 0.0389 03/18/92
0.0544 09/15/90 0.0544 09/15/90

FSV 43-317/341 0.0000 03/18/92 0.0000 03/18/92

0.0000 09/15/90 0.0000 09/15/90

VLV 43-461 0.0000 03/18/92 0.0000 03/18/92
0.0000 09/14/90 0.0000 0C/14/90

FSV 43-288 0.0000 03/20/92 0.0000 03/20/92

0.0000 09/15/90 0.0000 09/15/90

FSV 43-287 0.0000 03/20/92 0.0000 03/20/92

0.0000 09/1S/90 0.0000 09/15/90

VLV 43-460 0.0000 03/18/92 0.0000 03/18/92

0.0000 09/14/90 0.0000 09/14/90

FSV 43-325/307 0.0000 03/15/92 C.0000 03/15/92

0.0000 09/14/90 0.0000 09/14/90

'
.

1904C
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I-' VALVEfSl; *'AS FOUEQ". DAH "AS LEFT" DAG

iFCV.67-138 -0.0000 103/21/92- 0.0000 03/21/92
''

~

10/03/90 0.0000 10/03/90O.0000

'VLV 67-580B -0.0000 03/21/92 0.0000 03/21/92
10/03/90 0.0000 .10/03/90~0.0000 -

FCV'67-141 -0.0000 03/21/92 -0.0000 03/21/92 ,

0.0000- 10/03/90 0.0000 10/03/90
.

VLV 67-580D 0.0000 03/02/92: 0.0000 03/02/92

374.3522 10/03/90 0.0000 10/24/90

" 'CV 67-87/ 57 5A 84.0349 03/23/92= 0.0000 94/10/92.

533.75' 13/18/90 0.0000 10/25/90 -

.FCV 67-88 0.0000 03/23/92 -0.0000 -03/23/92

'0.0000 10/18/90 0.0000 10/18/90

L
FCV 67-95/575C- '0.6743 03/25/92 0.0000 04/10/92'

0.0000- 10/1~8/90 0.0000 10/18/90
s

;FCV 67-96'' O.0000. 03/25/92 0.0000 03/25/92
0.0000' 10/18/92 0.0000 10/18/92

.
FCV 67-103/5753- .0.0000 03/31/92 0.0000 03/31/92

0.00001 09/24/90' O.0000 09/24/90
,

s

I FCV'67i104 0.0000- 03)31/92' O.0000 03/31/92

-0.0000:- 09/24/90- 0.0000 09/24/90

FCV 67-111/575D .0'0000 03/31/92 0.0000 03/31/92.

-0.0000 09/24/90 0.0000 09/24/90

FCV'67-112' '0.0000 03<31/92 0.0000' 03/31/92

'O.0000 09/2 390 0.0000- 09/24/90

LFCV 67-131 -0.0000- 07 19/92 0.0000 03/19/92

'O.0000 09/13/90 0.0000 09/27/90

FCV 67-295/585Ai 0 0000 03/19/92 4.0000 03/19/92.

~0.0000 09/13/90 0.0000 09/27/90

'

FCV 67-134 0.0000 03/19/92 0.0000 03/19/92
.-0.0000. 09/13/90 0.0000 09/27/90

FCV|67-296/585C 5.0000 03/19/92 0.0000 03/19/92
b.0000- 09/1J/90- 0.0000 09/27/90

FCV 67-139 .0.0000 03/21/92 0.0000 03/21/92
'

0.0000- J.0/ 03 / 90 0.0000 10/03/90

,

L1904C.
-- J6ii , _.
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'
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vALvr(si "As roUND" QAH "AS LEFT" DAH'

-

f -FCV 67-297'/585B 0.000'0 - 03/31/92 0.0000 03/31/92

N4 ' O.0000 10/03/90 0.0000 10/03/90'

' FCV 67-142 0.0000 03/21/92 0.0000 03/21/92
,

0.0000 . 10/03/90 0.0000 10/03/90
,

~ 'FCV 67-298'/585D 0.0000 03/21/92 0.0000 03/21/92
. 0.2644- . 10/03/90 0.2644 10/03/90-

FCV 68-305- 0.0000 03/20/92 0.0000 03/20/92

0.0000 09/12/90 0.0000 09/12/90-

VLV-77-849- 486.4200 03/20/02 0.0000 04/02/92

0.0000 09/12/90 0.0000 09/12/90

'FCV 68-307= 'O.0000 03/20/92 7 0000 03/20/92

0.0000 09/12/90 000 09/12/90'

t

FCV 68-308- 0.0000- e- 10/92 0.0000 03/20/92

0.0000 09/12/90 0.0000 09/12/90 ;

FCV 70-85/143/703 0.3545 03/19/92 0.3545 03/19/92

'O.0000 09/17/90 0.0000 10/15/90

FCV 70-87/687 - 131.95. 09/14/90

FCV 61-194/680 0.0000 04/01/92 0.0000 -04/01/92.

-0.0000 09/17/90 0.0000 09/17/90

FCV 62-61/639- 0.0000 03/21/92 0.0000 03/21/92

0.0000 09/18/90 0.1456 10/12/90

=FCV-62-63- 0.0000 03/21/92 0.0000 03/21/92
~

0.0000 09/18/90 0.0000' 10/12/90

-FCV-62-72/73/74 0.0000 03/20/92 0.0000 03/20/92

43.9243 09/28/90 0.0000 10/23/90

FCV 62-77/662- 'O.5103 03/20/92 0.6152 03/27/9.
0.0000 09/28/90- 0.0000 1C/23/90

FCV 63-64 =0.0000- 03/20/92 0.0000 03/. . 92-

0.0000 09/12/90 0.0000 09/12/90

' VLV 77-868- 0.0000L 03/20/92 0.0000 03/20/92 !
J0.0000. ' 09/12/90 0.0000 -09/12/90

~ -

,
. .. .

0.0000 03/27/92 0.0000 03/27/92?FCV 63-71-
'

4.8009 09/26/90 0.0000 10/26/90

FCV:63-84/23/344E- 1.6760 03/27/92 0.0000 04/16/92'

0.3148 09/26/90 0.0000 10/26/90

|:
l

:

:1904C.
|
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Page 93

YALVII11 "As Founn" DAH "AS LEFT" DAU

FCV 67-107 0.0000 03/24/92 0.0000 03/24/92

0.0000 10/18/90 0.0000 10/18/90

FCV 67-106/1523A 0.3985 03/25/92 0.0000 04/06/92
0.0000 10/18/92 0.0000 10/18/92

FCV 67-99 0.0000 03/24/92 0.0000 03/24/92
0.0000 10/18/90 0.0000 10/18/90

FCV 67-105/1523C 0.0390 03/24/92 0.0000 04/06/92
533.7500 10/18/90 0.0000 10/24/90

FCV 67-91- L. 100 L3/31/92 0.0000 03/31/92
0.0000 09/24/90 0.0000 09/24/90

FCV 67m90/1523B 0.0000 03/31/92 0.0000 03/31/92
0.0000 09/24/90 0.0000 09/24/90

FCV 67-83- 0.0000- 03/31/92 0.0000 03/31/92

0.0000 09/24/90 0.0000 09/24/90

FCV 67-89/1523D 0.0000 03/31/92 0.0000 03/31/92
0.0000 09/24/90 0.0000 09/24/90

FCV 67-130 0.0000 03/12/92 0.0000 03/19/92
0.0000 09/13/90 0.0000 09/27/90 ,

VLV 67-580A 0.0000 03/19/92 0.0000 03/19/92
0.0000 09/13/90 0.0000 09/26/?0

FCV 67 '33 0.0000 03/19/V2 0.0000 03/19/92
0.0000 09/13/90 0.0000 09/26/90

VLV 67-580C 0.0000 03/19/92 0.0000 03/19/92 _

0.0000 09/13/90 0.0000 09/26/90

FCV 43-34 0.0000 03/24/92 0.0000 03/24/92

0.0000 09/16/92 0.0000 10/27/90

FCV 43-35 0.0000 03/24/92 0.0000 03/24/92
0.0000 09/16/90 0.0000 09/16/90

t

FCV 43-75 0.0000 03/24/92 0.0000 03/24/92
0.0000 09/16/90 0.0000 10/27/90

,

FCV 43-77 0.0000 03/24/92 0.0000 03/24/92

f0.0000 07/16/90 0.0000 09/16/90

FSV 43-201 0.0000 03/25/92 0.0000 03/25/90

0.0000 09/2',/90 0.0000 09/27/90

1904C j
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|

l

VALVE (J.1 / "AS_FOUND" DATE "AS LEFT" PAT.E _ -|

1

IFSV 43-202~ 0.0000 03/25/922 0.0000 03/25/92- q
.

0.0000 - 09/27/90 0.0000 09/27/90
i

JFSV 43-207- -0.0390- .03/25/92 .0.0390 .03/25/92
0.0000 09/27/90 0.0000 09/27/90

|

FSV 43-208- 0.0390 03/25/92 0.0390 03/25/92-
0.0000. 09/27/90 0.0000 09/27/90- |

|

FSV 43-200A 0.0000 03/24/92 0.0000 03/24/92 ,

- 0.0000 09/27/90 0.0000 11/02/90 :1

FSV 43-200I 0.0000 03/24/92 0.0000 03/24/92
0.0000 09/27/90 0.0000 09/27/90'

FSV 43-210A' u.0000 03/25/92 0.0000 03/25/92 i

0.0000- 09/26/90 0.0000 '11/02/90

FSV:43-210I - 0.0000 03/25/92 0.0000 08/25/92

0.0000 09/2"6/90 0.0000 09/26/90

VLV'52-504' - 0.0000 03/17/92- 0.0000 03/17/92

0.0000 C9/11/90 0.0000 09/11/90

VLV 52a505 0.0000 03/17/92 0.0000 03/17/92 i

0.0000 09/11/90 0.0000 OCJ11/90

VLV 52-506= - 0.0000 03/17/92 0.0000 03/17/92

0.0000 09/11/90 0.0000 09/11/90

VLV:52-507- 0.0000 . 03/17/92- 0.0000 03/17/92

0.0000 - 09/11/90 040000 09/11/90

=VLV 52-500 0.0000 - 03/16/92 0.0000 03/16/92

- 0.0000 09/11/90 -0.0000 09/11/90

VLV 52-5011 0;CJ00- 03/16/02 0.0000 03/16/92

0.0000 09/11/90 0.0000 09/11/90
'

. .

VLV $2-502' : 0.0000. ' 03/16/92 0.0000 03/16/92

- 0.0000^ :09/11/90 0.0000 09/11/90

'

VLV 52-503' - 0.0000 03/16/92 0.0000 03/16/92

0.0000. 09/11/90 0.0000 -09/11/90

VLV 59'-521/5291 - 0.0000 03/15/92- 0.0000 03/15/92

0.0000 09/10/90- 0.0000 09/10/90

? VLV= 59-633 0.0000 03/15/92 0.0000 03/15/92

0.~0000 09/10/92. 0.0000 09/10/92

1904C'
g f w - , - .
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y_ALVE f S) "AS FOU11P" DAIE "AS L E7". DAII

FCV 61-110 0.0000 04/01/92 0.0000 04/01/92

0.0000 09/28/90 0.0000 09/28/90

-FCV 61-122/745 0.0000 0' 01/92 0.0000 04/01/92
0.0000 09/28/90 0.0000 09/28/90

FCV 61-191 526.6563 04/01/92 0.0000 04/02/92
0.0000 09/17/90 0.0000 09/17/90

FCV 61-192/533 211.1993 04/01/92 0.0000 04/02/92
0.0000 09/17/90 0.0000 09/17/90

FCV 61-193 0.0000 04/01/92 0.0000 04/C, '92

0.0000 09/17/90 0.0000 09/17/90
_

VLV 30-48AY 0.0000 03/17/92 0.0000 03/17/92
0.0000 09/17/90 0.0000 09/19/90

VLV 30-4 BAY 0.0000 03/17/92 0.0000 03/17/92
0.0000 09/17/90 0.0000 09/17/90

,

VLV-30-30CY 0.0000 03/16/01 0.0000 03/16/92
0.1449 09/13/90 0.1447 09/13/90

VLV 30-30CY 0.0003 03/16/92 0.0000 03/16/92
0.0971 09/13/90 0.0971 09/13/90

VLV 30-310Y 0.0000 03/16/92 0.0000 03/16/92

0.0000 09/13/90 0.0000 09/13/90

VLV 30-310X 0.0000 03/16/92 0.0000 03/16/92
0.0000 09/13/90 0.0000 09/13/90

VLV 30-311Y 0.0000 03/16/92 0.0000 03/16/92
0.1817 09/13/90 0.1817 09/13/90

VLV 30-311X 0.0000 03/16/92 0.0000 03/18/92
*

0.0772 09/13/90 0.0772 09/13/90

FCV 31C-222 0.0856 03/21/92 0.0000 04/02/92

0.0000 09/19/90 0.0000 09/19/90

FCV 31C 223/752 0.0000 03/21/92 0.0000 13/21/92

0.0000 09/19/90 0.0000 01/19/90

FCV 31C-224 0.0000 03/21/92 0.0000 05/21/92

0.0000 09/19/90 0.0000 09/19/90

FCV 31C-225/734 0.0000 03/21/92 0.0000 03/21/92
0.0000 09/19/90 0.0000 09/19!90

1904C
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'j(ALWJJ.). " AS FOUND'.'- p1TE _AS LEFT" DATI"

L
R* FCV 31C-229 'O.0000- 03/26/92 0.0000 03/26/92

0.00001 09/13/93 0.0000- 09/13/90

.FCV 31C-230/715 '0.0/00 03/26/92 0.0000 03/26/92-1

09/13/90 0.0000 09/13/90'O.0000 +

-FCV 31C-231 -0.0000 03/26/92 0.0000 03/26/~2v

-3.0000 00/13/90 0.0000 09/13/90

-FCV'31C-232/697 0.0000' 03/26/92 0.0000 03/26/92

-0.0000 09/13/90 0.0000 09/13/90

FCV 32-81/35's 'O.0000 03/25/92 0.0000 03/25/92'

0.054' 09/18/90 0.0547 09/18/90

1VLV 32-358. 0.0000 03/25/92 0.0000 03/25/92

0.0000 09/18/90 0.0000 09/18/90

FCV.32-103/341 0.0000' 03/23/92 0.0000- 03/23/92
'

0.0000 03/18/90 0.0000 09/18/90

_VLV.32-348 0.0000: 03/23/92 0.0000 03/23/92
,

0.0000 09/18/90. 0.0000. 09/18/90

FCV-32.111/385 0.0000 04/08/92 0.00v0 04/08/92
0.0000 10/19/90 0.0000 10/19/90

VLV 32-387~ 0.0000 04/08/92 0.0000 04/08/92
0.0000 10/19/90 0.0000 10/19/90

.VLV . 3 3-7 2 2 - 0.0000 03/15/92 0.0000 03/15/92

0.0000- 09/10/90 0.0000 09/10/90
_

VLV-33-739 0.0993- 03/15/92 0.0993 03/15/92-
0.0000 09/10/90 .C.0000 09/10/90

FCV 43-2 0.0000 03/24/92 0.0000 03/24/92

0.0000 -09/16/90 0.0000 10/27/90'

FCV43kl.
.

0.0000 03/24/92 0.0000 03/24/92'.
O.0000 09/16/90 0.0000 09/16/90

- -FCV'43-11 'O.0000 03/24/92- 0.'0000 03/24/92
-C.0000- 09/16/90 0.0000 10/27/90-

,

FCV 43-12 0.0000- 03/24/92 0.0000' 03/24/92
.0.0000 09/16/90 -0.0000- 09/16/90

-FCV-43-22. 0.0000 03/24/92 0.0000 03/24/92

O.0000' -09/16/90 0.0000 10/27/90'

1904C
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Pags 97

. VALVE ( S ). ."AS FOUllD" DATfi "AS LEFT" |
~'

| FCV 26-240 0.1877 03/27/92 0.1877 03/27/92

7.7436 09/16/90 0.3004 10/31/90

VLV 26-1260 0.0392 03/27/92 0.1600 04/17/92

0.0000 09/16/90 0.0000 09/16/90.

,

FCV 26-243 0.0000 03/26/92 0.0000 03/26/92

0.0000 09/16/90 0.0000 09/16'90

VLV~26-1296 0.0392 03/26/92 0.0392 03/26/92
1.8127 09/16/90 0.2933 10/15/90

FCV 30-46/571 0.0000 03/17/92 0.0000 03/17/92

0.0000 09/17/90 0.0000 09/17/90
-.

FCV 30-47/572 0.0000 03/17/92 0.0000 03/17/92

0.0000 09/12/90 0.0000 09/12/90

FCV 30-48/573 0.0000 03/16/92 0.0000 03/16/92

0.0000 07/I7/90 0.0000 07/17/90

FCV 30-134 0.0000 e3/20/92 0.0000 03/20/92

0.0000 09/12/90 0.0000 11/02/90

FCV 30-135 0.0000 03/20/92 0.0000 03/20/92

0.0000 09/12/90 0.0550 11/01/90

VLV 30-42X 0.0000 03/16/92 0.0000- 03/16/92

0.0625 09/13/90 0.0625 09/13/90

VLV-30 42Y 0.0000 03/16/92 0.0000 03/16/92

0.0625 09/13/90 0.0625 09/13/90

VLV 30-43Y 0.0000 03/16/92 0.0000 03/16/92 _

.0.0000 09/13/90 0.0000 09/13/90

VLV 30-43X 0.0000 03/16/92 0.0000 03/16/92

0.1501 09/13/90 0.1501 09/13/90

VLV 30-44Y 0.0000 03/16/92 0.0000 03/16/92

0.4040 09/1J/90 0.4040 09/13/90

.VLV 30-44X 0.0000 03/16/92 0.0000 03/16/92 s

50.0000 09/13/90 0.0000 09/13/90

VLV 30-45Y 0.0000 03/17/92 0.0000 03/17/92

0.0625 09/13/90 0.0625 09/13/90

VLV 30-45X 0.0000 03/17/92 0.0000 03/17/92

0.1501 09/13/90 0.0000 09/13/90

1904C
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,

1' *

-VALVE (S) ''AS FOUND" QATK "AS LEFT" QAIK ;

VLV 30-46AY .0.0000 03/17/97 0.0000 03/17/92
0.0000 09/17/90 0.0000 09/17/90 ,

L VLV 30-46AX 'O.0000 03/17/92 0.0000 03/17/92 y

0.0000' 09/17/90 0.0000 -09/17/90
,

. LV 30-47AY. 0.0000 03/17/92 0.0000 03/17/92V
0.0000 09/17/90- 0.0000- 09/17/90

. VLV. 30-s7 AX 0.0000: 03/17/92 0.0000 03/17/92 :

0.0000 09.17/>0 0.0000 09/17/90

2

-FCV 77-18 0.0856 03/25/92 0.0856 03/25/92
'0.0000 10/06/89 0.0000 10/06/89

L70-89/698 0.0000 09/14/90 0.0000 09/14/90 ,

0.0000 03/19/92 0.0000 03/19/92

70-92.- 0.0000 09/14/90 0.0000 09/14/90
0.0000 03/19/92 0.0000 03/19/92

77-127 -0.0000 09/26/90 - 0.0000 09/26/90

0.0000 03/27/92 0.0000 -03/27/92

81-12- 0.0000- 09/25/90 0.0000 09/25/90

0.0000 03/19/92 0.0000 03/19/92

!81-502 0.0000 09/25/90 0.0000 09/25/90-
0.0000 03/19/92 0.0000 03/19/92

. '/ 7 -19 / 20 0.0000 09/18/92 0.0000 09/08/92

-0.0748 03/25/92 0.1072 04/21/92

7.7-9 0.0000 ; 09/19/90 0.0000 09/19/90

~0.0000 03/27/92 0.0000' 04/21/92

_77_-10/84-511- 0.0000 09/19/901 0.0000 09/09/90

0.0000-- 03/27/92- ;0.0000: -03/27/92

61-194/680 0.0000 09/17/90 0.0000 09/17/90

0.0000-- 04/01/92 - 0.0000 04/01/92

70-90~ 0.0000 09/14/90 0.0000 09/14/90

0.0000- - 03/19/92 0.0000 03/19/92-

.70-136 'O 0000 09/14/90 0.0000 10/20/90

0.00GO 03/19/92 0.0000' 03/19/92

'70-679 .0.0000' 09/14/90 0.0000 09/14/90

0.00001 03/19/92 0.0000 03/19/92

,

1904C-'
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' 778-557-- .0.0000 '09/11/90 0.0000 09/11/90.
0.-0000, iO3/16/92 J0.0000 03/16/92

_;70-558! 30.0000? -09/11/90' ~0.0000 09/11/90-
0.0000.. :03/16/92L 0.0000 03/16/92- '

78-560- 0.0000~ '09/11/90- 0.0000- 09/11/90
0.0000 03/16/92 0.0000 03/16/92

~

,,

178-501- ,0.0000 09/11/90- 'O.0000. 09/11/90
'

'O.0000 03/16/92 0.0000 03/16/92

t
'

00-107 0.0000 10/04/90 0.0000 10/04/90
10.0000: =03/30/92 0.00^7 03/30/92-

'

400-108; 0.0000 10/04/90 0.0000 10/04/90,

O.0000: 03/30/92 0.0000. 03/30/92

:90-109 0.0000 10/04/90 - 0.0000 10/04/90
0.0000 03/30/92 - 0.0000 03/30/92

~90-110- 0.0000 '10/04/90: 0.0000 10/04/90
'

0.0000 03/30/92 0.0000 03/30/92
,

,

90-111 J0.0000' 10/04/90 0.0000 10/04/90
.0.0000 --03/30/92 0.0000 03/30/92

j |00-114: 0.0000 09/29/90 0.0000 09/29/90
|0.0000 - .03/31/92 0.0000 ~ 03/31/92

90;115: 0.00001 09/29/90 0.0000 '09/29/90
70.0000 03/31/92 0.0000- 03/31/92

<90-113z 0.0000~ 09/29/90 0.0000 09/29/90-
,[.0 10.0000_ 03/31/92 0.0000 03/31/02

[ 190-116 0.0000 .09/29/90 :0.0000: .09/29/90-
-0.0000< 03/31/92' O.0000 ' 03/31/92-

w70-140 10.00001 09/14/90 0.0000' 09/14/901'

O.0000 _03/19/92 ~0.0000' 03/19/92
.

-70-141/791s 0.0000 09/14/90. 0.0000 09/14/90
' O.0000- :03/19/92- -0.0000- 03/19/921,g

[72-39[ r18.1376 109/12/90- 18.~ 27 511 - 10/06/90,

'i 9.1376: ~03/18/92 7.13"6: -04/20/92,

' '

i 7_2 -21- J18127511 09/12/90- -18.2751 10/16/90
.9.1376 03/18/92_ 9.1376 03/18/92-
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72-40/215F/216F-
s "9 J215E/216E- 8.1678 09/26/90 8.1678 10/09/90

9.8013 03/26/92 15.6348 04/04/92

72-41/217F/218F'
217E/2183 61.8384- 09/26/90 27.1857 10/04/90

56.0629 03/30/92 8.1678 04/09/92
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-810 92051-9.802j
_,_

INCIDENT INVESTIGATION EVENT
REPORT

4 .

H No. 8- O W]. QARh($(d' ,

'

CATEGORY 3 N
,

,

h|qc..| A ld e s bjic s ,y e [,e lb c;- Problem Title: )
J

Cause Cc.f es _ _// A)

LER No. /V//[

- Event Manager Signature y -(x $_ IT[ln Date 5//V/'7A
.y

Responsible Organization pdIn r.u v
y|iff)(]

.

'Ple a ra#a _4[ 4[8 k !N'(lfth') N-.

DateMhlanager Signature
MDateSite-_VP Signature DA __

'

(C1tegory 1 & 2 cuentst

d;;ge 'W5pf ~ ]!gihej^h QC/5! PRO 5RAMh5NAdERMS $tif3 [
#' @(jiy-

' Problem Resolution Sheet Closecut:

Investie dec ,eport distribution listing cornpleted.~

Open Corrective Action entered into tracking system.

M Causes enteied into tracking systent
I

' Q Report review and approval complete.'

' O Open items listing issaed to actionees.

(h

\ % Cate # '

CAF hianager e /'V
pAGE - / _ OF., Y

.
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INCIDENT INVESTIGATION FoltNI il No. _ M 'r d' - G 3 O
la a au un F*cni line _ - ,

Disancry lime(Plam Unitt) g; va,r p (Daar/ lime) y ., . y t (Daic/ lime n_
, , y _f . ., 7 ,33,t'

,

inenauw\

Nanc: df>R./d_l'I Ndue Organvaoon Af ( & (Nennon: _7 fL GI Descnpnon ut Praikm. 7~14 f vtJr r' ? _ _h fouMO 'N
~

L x M121LddLi_.[ k[ LELL1 M 7"NfI ]$&% LL n t w a Cacdhle'Mt " F
EMdtEPC' fl%dsbALE I ''"'' Yh-i.- ? 9 YiM *~ '-1[dh % E .I5 L 4:1.040 '*G WAe. =
,9 I- S #A A AL AYs50LL- Di(QJLrl f~?Oh

A

'

HH19ffdfdkg._itf'a.Z.,2fi._7.k fB , M M L fMW.1L LirJJ1gLfEL M % 4 Mdd A>' An'Q
1)WeL21.ti!LBLk'thL LCd &lHLd. E l!st h 0S*& 1 ' O'N O AV I'=y [rR a in<>~' M-4Z4 mf2 Soms.

Activitics in Progte,u: _

6orn c.-9 A,

-

Propwed Cau. gory? O i O 2 E/J 3 a Dciiver io sos a N/A
initiator's Supctmor l,w w ~1 *t a cR Organsiation M 6 (rc

Extensaon 7stG
S Cau.se (if known). , us)(HiTW m r> @ dr Gh $ r~t f Y- v'> s )U
P

. _ _

3 _

v
i
5 CC''''U ** ^* 5** YI* *: V * V [L * '5") ''d'*"50 #"2 MAAE' - Au r*' '"'d'' * ' ' d ' A '* * ''' %| V%f,is. Cw>> r% 5= 0 LrygwLg]Lg,,._itf rW warn n SSfy,

-

jya 8-
Plant Condinon at Discovery AM d 2 coAf G Fry Docurncnts inaiated

i Dammnauen Cpc abiluy Affected O'Yes O No
Cenments- _ . fM [. Ae $N u

:? E n A & T t a N m g(M 4L > ra>a wrW dQJq 42 Okea el is Gn- Af3
c/ do b -1

f e

<p er,l. a co v!POLf-o - .x %
s,ue Lyu ueb:e '

l
. Yr +

si .

Shift Operanons Supervisor H, C & -)rio.4 Date/lirne 4 't 9L a _'? / ~13-~

&corahih yArerenannn Ut
-

[BIoulicanon Not Required

0 Corporare Nonficauon Required Date/ lime call made
,P Q NRC Nou0 cation Required per 10 Cft 50 72 Daiefilmet n

'

C NRC Nonficanon Requued per 10 Cl R $0 D
Date/ lime _

.

O Olher Notificanon Required (sprafy) _
'

O Tech spec. Acunn Emered
___

M _ Date/ lime
o invesuganon Respmwbibty Category 0 i O 2 EJ

-

": Invcsogation Required 44 , .t I. S /Y M fISem Manager dbk.F M J k! * , Repxt Duc Date ObO 4- i}
'icam Mernbers

O PrtM90 Ng Val [ Resum to Gurecove Acuon Program Manager

_

Plana Mbn}ger ' \. W i -m Dase. d - H-1 L^

w s g;
-^-

'I Idenufy Appropnate immediate Aanmi
V

!3
t

(F Auhm CnNDpkle -
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1. DESGIETlON OtiTHil. PE0HIEN

On April 1, 1992 ouring the performance of Surveillance Instruction (SI)
158.1, local leak rate testing of containment isolation valves, the
valves in path X-47A were found to have excessive as-tound leakage
rates. 2-FCV-61-191 (outboard) nad a leakage rate of S26.6563 Standard
Cubic Feet per flou r ( SCFil) and 2-FCV-61-192/2-CV-61-533 (inboard) had a
leakage rate of 211.1943 SCFil. The minimum path leakage may Le used for
Labulating the as-tound leakages when figuring the margin of improvement
that must be added on to the final containment integrated leak rate as
required by I.E. Bulletin 85-71. Since the acceptance criteria for SI-

156, the Containment Integrated Leak Rate Test (CILRT), is less than _

168.75 SCfd, the minimum path leakage of X-47A (211.1943 SC Flf ) caused
the leakage to exceed the allowable thus failing the CII.RT befvre it was
actually performed.

II. }[O_OT_Eb us e
f

)

Personnel statements irdicate that a smali nut (approximately 1/4 *) was
found under the valve utem nut on 2-FCV-61-191 that prevented the valve
from going fully closed. '1 h i s a ppea r s to have come troc unrelated work
in the immediute vicinity of the valve. There was not a subsequent test
on the valvt atter the nut was ren.oved and prior to maintenance. 4

Maintenance was perfotmed using Work order (WG) 92-08413-00, as planned
for Work Request ( WR ) C04 6 t$ 15. The only maintenance performed was the

lubrication of the stem on each of the FCVs. It cannot to ascertained ~

if the leakage on 2-FCV-61-191 was cauued unialy by the smail nut or if
the stem was also a problem. In any case the-stem was lubricated. Both

FCVu were utroked a number of times and were then retested and had 0.0
leakage tateu. Uased on these observations, there are two posuible
causes; the first would be foreign material that prevented t. 5 e out bo srd
value from clouing alI the way and the second would be hardware related .

(e.g. valve utems uticking).

III. SIMILAR PPOHLt:MS

t

A WH hintory ut the glycol FCVs for unatu 1 and 2 revealo thteo

documented occurrences, since 1979, of the valve utemu requiriny
lubrication. liewever, this io not neceucarily indicative et the n u n.b e r

of fimes the valve stems were lubrteated since the utems would have been
lubricated as a matter of course during most of the maintenanca

Il
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' i - activities en the valven (e.g. diaphram replacement, stroke adjustment,

etc.),
t

The leakage hist c.ry o f the valveo is chawn in the following tables

s-

_ _ _ , _ _ _ . _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _______.,m_,._.____.__,__

f

VAEVE HUllBE't 32Cl 2AKAGE U2C4 LEAKAGE U2C5 LEAKAGE
(2-FCV-61-) SCFH S C Fil SCFil

191 0.0000 0.0000 526.6563 a

192]S33 0.0000 0.0000 21.5.1943 *

193 0.0000 0.0000 0.0000

194/680 0.0000 0.0000 0.0000

110 0.0000 0.0000 0.0000

* 0.0000 1.0000122/745 l.9733
,_

96 0.0000 0_.0000 0.0000

0.3558 0 678697/692 7.3075 *a

w _ , - . - . . . .

- The as-left leakageu were 0.0000 after maintenance.*

Based on the valve leakage history (unit i valves show a similar leakage

history) these particular valves do not seem to be " problem" valves.

llowe ve r , to ensuco the smooth operation of the valves and the l ea' Light.

integrity of containment, a corrective action wiil be taken to precludu

further problems with the valve stem sticking.

IV. EfCURRESCE CONTRO{J

Actions llev i se the PM for the periodic visual intpection of the

unito 1 and 2 glycol containment toolation valves to include

lubrication of toe valve steira monthly.

Ilespons il ' e Person /Section; John Klein/ MEG
aue Date. 6-30-92

Thio action has buen coordinated with the responsible person. >
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