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1.0 INTRODUCTION

As prescribed in Sequoyah Nuclear Plant (SNP) unit 1 Technical
Specification 4.6.1.2, the leakage of air from the boundary forming the
reactor building primary containment is limited to 0.25 percent by weight
of the containment air mass per day at a pressure of P , 12.0 psig. In
conformance with Title 10, Code of Federal Regulations Part 50, Appendix
J, Sequoyah Technical Specifications require that a reactor building
CILRT be performed as part of the surveillance programs to demonstrate
the continuing leak-tight integrity of the reactor building primary
containment.

The second in-service reactor building CILRT was successfully completed
on Sequoyah unit 1 by personnel of Tennessee Valley Authority (TVA) on
December 3-5, 1985. This test was conducted in accordance with a plant
approved surveillance instruction, SNP SI-156, which is on file at the
plant site. This surveillance instruction implements the requirements of
Sequoyah unit I technical specifications and 10 CFR 50, Appendix J. 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 Becthel's topical report, " Testing Criteria
for Integrated Leakage Rate Testing of Primary Containment Structures for
Nuclear Power Plants" (BN-TOP-1, Revision 1) provided guidance for the
procedure implemented by the surveillance instruction.

Sequoyah unit 1 is a 3,411 megawatts thermal, pressurized-water reactor
employing an ice condenser pressure suppression containment. The Final
Safety Analysis Report defines the calculated peak accident pressure, P
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 ice 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 provides for a
large work area within containment and also can accommodate the displaced
air mass from the other compartments in the unlikely event of a
loss-of-coolant accident (LOCA). These four compartments are connected
by means of blowout panels located between the lower compartment and the
lower ice condenser compartment and between the upper and upper ice
condenser compartments. In the event of a LOCA, steam flows f rom 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 conducted on
December 3-5, 1985 on Sequoyah unit 1.

.

.
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2.0 SUMMARY

The Sequoyah Nuclear Plant unit 1 in-service reactor building Containment
Integrated Leak Rate Test (CILRT) was conducted on December 3-5, 1985 in
conjunction with the cycle 3 refueling outage. The CILRT was
successfully completed in 24 hours and 20 minutes and included 147 data
samples.

The calculated Total Time Leak Rate (TTLR) for the CILRT was 0.07239
percentage of containment air mass per day (% per day). The associated
reportable "as found" 95% upper confidence limit (UCL), which includes
the type B and C leakage for testable penetrations in service at the time
of the CILRT and the difference between the "as found" minimum and "as
left" minimum path leakage rates for tests performed in conjunction with
the unit 1, cycle 3 refueling outage, was 0.11032% per day. The "as
left" 95% UCL value of 0.09632% per day includes the type B and C leakage
for testable in-service penetrations only.

The mass leak rate (MLR) for the CILRT was 0.05150% per day. The
associated reportable "as found" 95% UCL was 0.06788% per day and the
reportable "as left" 95% UCL was 0.05388% per day.

NRC inspection item no. 50-327/85-44-01 occurred prior to the performance
of the CILRT and involved the calibration data used for the eight mensor
quartz manometer pressure gauges measuring containment pressure. This
follow-up item has been resolved, yielding no significant impact on the
success of the December 3-5 CILRT and subsequent verification test. A
detail description of inspection item no. 50-327/85-44-01 and its
resolution are contained in Section 5 and Appendix E of this report.

A second NRC inspection follow-up item (No. 50-327/85-44-02) originated
from a CILRT test procedure prerequisite problem. The problem resulted
from the omission of an earlier permanent instruction change to the CILRT
test procedure (SI-156). Test engineers reviewed the test procedure used
to conduct the CILRT on Sequoyah unit 1 and found no additional typo-
graphical errors or changes to the procedure that would affect the validity
of the test results. A discussion of inspection follow-up item
No. 50-327/85-44-02 is contained in Appendix E of this report.

3.0 TEST PURPOSE AND RESULTS

3.1 Test purpose

The objective of the in-service Containment Integrated Leak Rate
Test was to demonstrate the continuing leak-tight integrity of the
unit I reactor building containment for return-to power operation.

For Sequoyah unit 1, the lesk-tight integrity la defined in
Technical Specification 4.6.1.2 to be that the leakage of air from
containmeat is not to exceed 0.1875 percent per day (0.J078 percent
per hour) at peak accident pressure, P,.

.
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3.2 Test Results

The initial pressurization of primary containment to 12.75 psig was
completed at 1351 hours on December 2, and the pressurization
penetration (X-54) was isolated.

The initial stabilization period began at 1412 hours on the 2nd, but
| was aborted at 2212 hours due to the inadvertent disconnection of
; the cable providing communication between the data acquisition system
1 and the mini-computer. After the cable was reconnected, CILRT
| stabilization period was restarted at 2215 hours on December 2, 1985.

|, Significant decreases in temperature and pressure were experienced
in all compartments at 8.1 hours into final CILRT stabilization and;

| continued for approximately 20 minutes before the parameters
i normalized. The average temperature decreased by more thar. 0.39'F

over the 20 minute period and was accompanied by a 0.03 psi decrease
in average pressure shown graphically in figures 10 and 11 respec-
tively. Plant operations personnel were contacted to attempt to

| determine the cause of these transient conditions. A survey of plant
| equipment and environment indicators yielded no evidence that would

account for the changes in pressure and temperature profile.

The final stabilization period was completed at 0632 hours on
December 3rd af ter 8.3 hours of data was taken. TABLE 7 indicates
that the average containment temperature for the last 4 hours of
stabilization was stable, and met the temperature stabilization
criteria suggested in ANS/ ANSI 56.8.

During the initial stabilization period, the primary containment
boundary was tested for previously undetected leakage using a leakage
detection solution. No significant leakage was discovered other
than that found during the type B&C testing. The temperature and
pressure data taken during the stabilization period are shown
graphically in figures 10 and 11.

The CILRT sampling began immediately after stabilization was reached
at 0656 hours on the 3rd.

The Reactor Coolant System (RCS) Pressurizer water level was
continuously monitored by the CILRT data acquisition system
throughout the CILRT period so that adjustments could be accurately
made to the containment free air volume calculations. Other
component level changes in the RCS were taken into consideration by
recording the reactor coolant drain tank (RCDT) level at the
beginning and ending of the test. The RCDT level at the start of
the test was 30 percent and at the end of the test the RCDT was
recorded at the 25 percent level. This represents a slight increase
in the containment free air volume over the 24-hour CILRT period,

i,

- - _ . _ _ _ _ _ __ _ _ _ _ _ _ _ . ._ . . , ._. _ _ _ . . _ _ , _ _ _ _ _ _ _ . _. .. .-
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which would decrease trie actual CILRT leak rate by approximately
0.00011% per day. However, due to the insignificant magnitude of

,

I

the decrease in the actual leakage rate, a conservative route was
chosen and the test results were not adjusted for the amount of f ree
air volume added during the duration of the test. Test engineers

j requested that operations control the water level in the primary
system so that no abrupt level changes would occur.

The CILRT was conducted for 24.3 hours and 147 data samples were ;
i collected. The leak rate reported by the TOTAL TIME (TTLR) method

was 0.07239 percentage of containment air mass per day (0.0030%) per
hour), and is shown graphically in figure 12. The observed 95 percent

;

j
upper confidence limit for the total time leak rate was 0.09602% per

; day. The reportable "as found" 95% UCL which includes the type B and
C test for leakage testable penetrations that were in-service at the
time of the test and also includes the difference between the "as
found" minimum and "as lef t" minimum path leakage rates for type B and
C tests performed prior to the CILRT during the cycle 3 refueling
outage was 0.11032% per day. The reportable "as left" 95% UCL for the
Total Time method, composed of the observed 95% UCL and the leakage
from penetrations in-service during the test, was 0.09632% per day.

|
The measured mass leak rate (MLR) was 0.05150% per day and is shown "'

graphically in figure 14 with an observed 95% UCL of 0.05358% per day.
The reportable "as found" 95% UCL for the MLR method was 0.06788% per
day and the reportable "as left" 95% UCL was 0.05388% per day.,

,

After the completion of the CILRT, a supplemental imposed leakage
verification test was conducted to check the results of the CILRT.
The imposed leakage was measured using a mass flow meter technique,; utilizing a Hastings Mass Flowmeter. A leakage rate (L ) ofp0.09775 L was imposed on the containment building.3

The calculated containment total time leak rate (LRM) during the:

20.8 hour verification test was 0.31204 percentage of containment
air mass per day shown graphically in figure 34. Agreement, as4

i shown in Appendix B using TTLR between the CILRT and the
!

verification test was achieved and was found to be -0.0325 L which3is clearly within the 10.25 L required by 10 CFR 50, Appendix J.3 -

The calculated MLR during the verification test was 0.31074
|, percentage of containment air mass per day and is shown graphically

in figure 36. Agreement, using MLR, between CILRT and the
verification test was also achieved and was found to be +0.0449 L .,

1

'i The leak-tight integrity of Sequoyah Nuclear Plant unit I was
|accurately measured and recorded by computer-based instrumentation. ;

The computer-based data acquisition system provided reliable.
|immediate calculations of test data, which allowed test engineers to

more casily monitor important test parameters.!

t

IThe CILRT and subsequent verification test were completed at 0545
thours on December 5, 1985.

t

'
I

|i

: '

. _ _ _ _ . . . _ _ _ . _ - , _ _ _ _ _ _ _ _ . . , _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ , _ _ _ _ - . , _ _ , _ , _ _ _ _ , . _ _ _ _ _ _ _ . _ - _ , _
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4.0 CONDUCT OF TEST

In compliance with Surveillance Instruction SNP SI-157, local leak rate
tests were performed on containment closures (hatches and resilient
seals), bellows, and electrical penetrations. Two electrical penetrations,
X-143E and X-168E, were replaced during the cycle 3 outage and tested per
SNP SI-157 prior to the CILRT. Local leak rate tests were also performed

1'

on valves forming the boundary of the primary containment in accordance '

with surveillance instruction SNP SI-158.1. The above mentioned sur-
veillance instructions were performed prior to the CILRT. All valves and
penetrations satisfactorily met leakage requirements prior to the per-
formance of the CILRT except two ERCW in-board check valves 67-562A and
67-562B. These valves had excessive local leakage rates and were scheduled

i to be replaced prior to the performance of the CILRT. Ilowever, the
materials did not arrive in time for installation and a decision was madei

'

to perform the CILRT using a conservative valve line-up claiming only the |
out-board, motor-operated valves 67-83 and 67-99, respectively, as single
barriers. Valves, 67-562A and 67-562B, will be repaired or replaced andi

4

local leak rate tests performed prior to start-up of unit 1. '

Appendix D shows a complete summary of the LLRT performed on SNP unit I
since the CILRT performed in December 8-9, 1982.

, Figure 1 depicts the sequence of events for the CILRT and its
! verification conducted December 3-5, 1985. The following is an

accounting of significant events occurring during the test program.

Date and Time Event

11/29/85 1030 All CILRT instrumentation in place and calibrated. !
!

i 12/02/85 0345 Received administrative control of unit I reactor
building.

1

. 12/02/85 0400 Upper and lower air lock doors passed LLRT. All
| prerequisites completed. l

12/02/85 0410 Began containment pressurization.
;

12/02/85 0501 Average containment pressure = 2.11 psig.

12/02/85 0525 Average containment pressure = 2.62 psig. Noticed lower
ice compartment pressure readings lower than other
compartments.

12/02/85 0530 Entered U-l containment to replace lower ice compartment
pressure sensing hose.

12/02/85 0539 Average containment pressure = 3.47 psig. Lower ice
; compartment correctly tracking with other compartments,

12/02.85 0700 Average containment pressure = 6.06 psig. Shut
compressors down for first holding period.

i

-- ~ -, - - _ - . - . - - - - , _ - _ . _ _ _ - , _ - _ . , - - _ - , , _ . - - _ . , _ _ _ . - - , - _ _ . _ -. - - . - - . . - - . - - . - _ _ , , - ,-.
-
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Date and Time Event

12/02/85 0710 Resumed containment pressurization.

12/02/85 0729 Average containment pressure = 6.65 psig.

12/02/85 0744 Average containment pressure = 7.16 psig. Shut
compressors down for 2nd hold point.

12/02/85 0759 Resumed containment pressurization.

12/02/85 0839 Average containraent pressure = 8.46 psig. Shut
compressors down for 3rd hold point.

12/02/85 0851 Resumed containment pressurization.

12/02/85 0926 Average containment pressure = 9.61 psig. Shut
compressors down for 4th hold point.

12/02/85 0937 Resumed containment prescurization.

12/02/85 1017 Average containment pressure = 10.78 psig. Shut
compressors down for 5th hold point.

12/02/85 1018 Replaced suspected bad mensor calibration data (dated
10/21/85) with good calibration data from previous SNp
U-2 CILRT performed 11/84.

12/02/85 1301 Average containment pressure = 12.0823. Shut
compressors down for 6th hold point.

12/02/85 1311 Resumed containment pressurization.

12/02/85 1351 Average containment pressure = 12.74 psig. Shut
compressors down, test pressure reached.

12/02/85 1356 Closed manual isolation valve on CILRT pressurization
penetration (X-54). Compressor discharge line vented.

12/02/85 1411 Began stabilization period data sample no. 1.

12/02/85 1423 Removed DPE-5 from CILRT due to suspect readings.

12/02/85 1530 Began bubble testing of penetrations and leakage paths.

12/02/85 1730 Found two small leaks on valve packing on root valves en
panel 1-L-188.

12/02/85 2202 llad problem with stabilization data sample no. 44 when
RS232 interface cable from the mini-computer to the data
logger came loose. Repairs made immediately.
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Date and Time Event

12/02/85 2215 Rebased stabilization period start at sample no. 45
following data logger cable problem and repairs.

12/03/85 0622 The average contatnment pressure experienced a 0.03 psig
pressure drop, which was recorded in all four
compartments. Subsequent investigations by CTS test
engineers and the shift engineer did not reveal anything
out-of-order.

12/03/85 0632 Stabilization criteria completed with data sample no. 92.

12/03/85 0656 Began CILRT with base @ data sample no. 93.

12/04/85 0716 Concluded CILRT after 24 hours @ data sample no 239.
Reportable MLR value 0.05150% per day and a TTLR value of
0.07239% per day.

12/04/85 0800 Imposed leakage for verification test of approximitely
100% L .g

12/04/85 0854 Verification sampling began with sample no. 250.

12/04/85 2059 TTLR within .25 L , however continued to sample sinceg
TTLR slowly increa' sing.

12/04/85 2100 Continued verification data sampling following
significant increases in the leakage rates, which
continue to improve the agreement calculations.

12/05/85 0544 Verification completed with 20.8 hours of data, samples
250 through 500. Verification per 10 CFR 50, Appendix J
method was -3.25% for TTLR.

12/05/85 0825 Began containment depressurization.

12/05/85 1455 Began post test instrumentation in-place functional
checks.

12/05/85 0200 Completed post test in place functional checks of CILRT
instrumentation. Released administrative control of U-1
reactor building.

5.0 MEASUREMENTS AND CALIBRATIONS

5.1 Test-Equipment

Table I lists the range, accuracy, and repeatability of the special
test equipment used in the unit 1, cycle 3 CILRT. Prior to the
start of the CILRT, all test equipment was calibrated by the TVA
Central Laboratories or other facilities with standards traceable to
the national Bureau of Standards.

.
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NRC inspection follow-up item no. 50-327/85-44-01 occurred prior to
the start of the CILRT involving the calibration data entered for
the eight mensor quartz manometers measuring containment pressure.
Test engineers discovered, just prior to CILRT pressurization, that
the mensor quartz manometers were significantly varying from each
other by as much as 0.4 psi. A comparison was then made to a set of
previously confirmed calibration data for the eight mensor manometers
and the current calibration data was obviously incorrect. To minimize
the impact to the critical path refueling outage schedule, test
engineers made the decision to proceed with the CILRT using the
previously confirmed calibration data. Following the entry of the
previous mensor pressure calibration data, excellent agreement was
obtained among all compartments.

The TVA central laboratory was notified that a problem existed with
the calibration data for the mensor gauges. The lab later discovered
that during a recent revision to the computer program that generates
the mensor calibration reports, an error had been made causing a
mismatch between the instrument identification number and the actual
calibration data for that instrument. The central laboratory took
action to correctly match instrument I.D. and calibration reports
data. Following the CILRT, the laboratory, provided corrected calibra-
tion reports for the eight mensor quartz manometers. Test engineers
then re-entered the corrected calibration data and the comparison
indicated no significant change to the original CILRT and verification test
results. Appendix E, Closeout of NRC Inspection Follow-up Item No.
50-327/85-44-01, contains correspondence and details of the resolution
of the inspection follow-up item.

After installation of all special test equipment inside containment,
each sensor was checked for functional operation. The special test
instrumentation interfaces with a portable minicomputer which
produces highly accurate remote scanning of temperature, pressure,
and dewpoint sensors. Upon test completion and depressurization
each sensor was again functionally checked to ensure adherence to
calibration.

Pressurization for the CILRT was achieved using portable high-capacity
air compressors. The compressors were rated at 3,500 SCFM of dry,
oil-free air, and brought containment to test pressure in approximately
10 hours, including final " topping off" stages of pressurization.

5.2 Sensor Location

Table 2 lists the final volumetric weighing factor for each
temperature and dewpoint sensor based on the 4-compartment model.
Figures 3 through 8 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 pressure gauge during the test and continue
to accurately monitor containment pressure. An additional pressure
gauge measured barometric pressure at the test station.

.-
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5.3 Computer-Based Data Acquisition and Date Reduction

The raw test data measured by the special test instrumentation during
the Sequoyah Nuclear Plant unit 1 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
correction to calibration curves and reduction to containment leak
rate. The minicomputer produced immediate statistical and graphical
results of the containment test parameters, including temperature,
pressure, vapor pressure, mass, total time leak rate, and mass leak
rate plots.

These calculated resalts were reported automatically to the test
director as the data was collected. Figure 2 depicts the functional
relationship between the special test instrumentation and the data
acquisition and analysis system.

All calculations performed by the minicomputer system were in conformance
with the procedure outlined in ANS 56.8, ANSI 45.4 and Bechtel
Topical Report (9N-TOP-1), Revision 1).

Source listings for all computer programs are on file with the
Division of Nuclear Services, Mechanical Branch, in Chattanooga,
Tennessee. Table 3 identifies the principal function of each
computer program.

5.4 Reactor Building Containment Model

An ice condenser pressure suppression containment presents special
problems not normally encountered in the leak testing of dry containment
structures. The pressure suppression design feature requires the
reactor building containment to be divided into distinct compartments,
where vastly different temperatures 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.

Since an ice condenser containment typically exhibits a 40*F temperature
differential between the ice compartments and others, it is necessary
to compensate by compartmentalization so the leak rate is accurately
measured. For Sequoyah unit 1 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 compartmental masses. Each
sensor within a compartment is volume weighted for the calculation of
compartment average temperature and vapor pressure.

6.0 ANALYSIS OF TEST DATA

The previous sections of this report have discusmed the general test
conduct, calibration methods, and test equipment. In this section events
and problems that influenced the test results are discussed and are used
to formulate conclusions on the performance of the Sequoyah unit 1,
cycle 3 CILRT.

.
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6.1 Instrument Check

! The data' presented in this section reflects the test results following
recalibration and deletion, if necessary, of the special' test equipment
used during the test.

One humidity sensor was deleted prior to the start of the CILRT due t

to erratic readings. DPE-5, as shown in Figure 6, was deleted and
its volume weight was set equal to zero, with the volume weights for
DPE's 4 and 6 adjusted accordingly. ;

1
i

Four of eight tiensor Quartz !!anometers measuring containment pressure
were found to be slightly non-conservatively out of tolerance in the j

range of pressure used during the CILRT when the gauges were recalibrated
following the CILRT. The calibration report provided by TVA's
Central Laboratory indicated that the manometers were producing

; readings slightly higher than the actual pressure. Test engineers
corrected each pressure reading taken by the manometers during the!

CILRT and subsequent verification test.

During the post-CILRT analysis of graphical and tabular results, a
problem was discovered with one of the two mensor quartz manometers
measuring the upper compartment pressure. At 11.17 hours and 16.5 ;

hours into the CILRT, significant changes in the slope of the leak '

rate were experienced as shown in figure 56. After close exami- |

nation of the compartment parameters, it was determined that the
changes in the leak rate slope were due to changes in the upper

, compartment pressure. Subsequently, the readings of the two quartz (
l manometers which combined to establish the upper compartment pressure, '

I were compared. Results showed that gauge r/2 did not experience
the above mentioned changes in pressure profile (see figure 18).
Therefore, the changes in upper compartment pressure profile were
induced by gauge #1 shown graphically in figure 9. Further inventi-
gation yielded no evidence to confirm the pressure profile changes;

( actually occurred. In each instance gauge #1 appeared to be sticking
just prior to the change in profile.

p

f The vendor was contacted in an attempt to determine the reason for |

| the behavior of gauge #1. The vendor, tiensor Corporation, suggested I

i

I
that a " flat spot" on one or more bearings in the "Nall" assembly
could produce the behavior pattern that was experienced with gauge
#1 during the test. The " Null" assembly is a critical interface of
the drive unit responsible for the output of the manometer, k' hen

,

jthe " Null" assembly bearing reached a position such that the " flat '

spot" portion of the bearing was supporting the drive shaft, the !

drive mechanism would experience a " binding effect" and would remain I

stationary until the change in pressure, i.e., the force exerted on !
the drive, was great enough to overcome the binding force, thereby [allowing the output of the quartz manometer to adjust to the true
pressure value.

'

t

|
1

1
i

I
-

h

I I
.
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'
Based on the review and analysis of all compartmental data compiled
during the Unit 1 CILRT, test engineers deleted gauge #1 from the
CILRT aad subsequent verification test, and then performed the final
data reduction analysis using the remaining quartz manometers.

1 The corrections made to the final CILRT and verification test data
. did not effect the success of the CILRT performed on unit 1. In'

addition, all final test results and reported data in this report
reflect the above mentioned corrections unless otherwise stated.i

' .

The instrumentation error analysis of Appendix A indicates that the
instrumentation used in the unit 1, cycle 3 CILRT was accurate to k

0.06655 L in determining the containment leak rate for unit 1, farg
i surpassing the recommendations of ANS 56.8 which states that the
; measuring system be capable of detecting 0.25 L .g

6.2 Discussion of Graphical and Tabular Results
J

) The December 3-5, 1985, CILRT that was performed on unit I at
; Sequoyah Nuclear Plant was concluded after 147 samples of data were
' taken in 24.33 hours of testing. Figure 12 is a graphical representa-

tion of the TTLR and figure 14 is a graphical representation of the
MLR, expressed as a percentage of containment air mass per day,
during the CILRT. Table 4 lists a summary of important measured

) parameters and corresponding results for each sample of the CILRT.
i Additional raw data measurements, such as RCS water levels, were

;
i accumulated throughout the test and are necessary to complete the

various leakage rate calculations.

The upper compartment pressure profile, a representation of mensor
| quartz manometer pressure gauge #2 (see section 6.1) shown graphically

in figure 20, suggests that six uncharacteristic pressure drops
occurred during 24-hour CILRT. In every instance, the pressure t

; quickly recovered to resume the original rate of declination. After
i examination of all compartment parameters, no evidence was found to ,
1 support that the drops in pressure actually occurred. In addition, |I there were no events recorded by plant operations personnel during

the test that would account for the behavior of the upper compartmenti

pressure profile. Test engineers contacted Hensor Corporation to,

i gain insight into possible explanations for the behavior of gauge #2.
' Although the vendor was able to provide several possible explanations

for the periodic pressure drops, the actual cause has yet to be
dete rmined. The periodic drops in pressure had no significant impact i

; on the results of the unit 1 CILRT and subsequent verific.ation test.
| Even though the upper compartment and average mass profiles pro- i
| portionately followed the pressure drops (see figures 21 and 17), the '

| slope of the leak rate curves virtually remained unaffected.
i

i

:
i

i.

1

i
.

.
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During the CILRT, the trends throughout all other compartments were
predictable. For instance, examining the upper ice compartment
temperature shown graphically in figure 26, the ice condenser air
handling unit defrost cycles can be monitored. Figures 18 through
33 depict compartmental temperatures, vapor pressures, absolute
pressures, and masses for the unit 1 CILRT.

Figures 15 through 17 show graphical representations of average
temperatures, pressures, and masses during the hour 24.33 CILRT.

Final results indicate a calculated TTLR of 0.07239 percent per day
and a ?!LR of 0.05150 percent per day. The "as found" 95% upper
confidence limit (UCL) for the total time method was 0.11032 per day
with an "as left" 95% UCL value of 0.09632 per day. The "as found"
and "as left" 95% UCL's for the mass leak rate method were 0.06788
and 0.05388 per day re:.pectively.

1

After instrumentation received post-test calibrations, the cali-
bration reports indicated that all instrumentation used in the unit 1
CILRT and subsequent verification test was in proper tolerance, with i

the exception of items already mentioned.

6.3 Discussion of Agreement (Verification Tes t )

Appendix J to 10 CFR 50 specifies the technique for the calculation
of agreement between the CILRT and its subsequent verification.
Appendix J requires the absolute value of the difference between the
measured containment leak rate with a superimposed leak and the sum
of the imposed leak and the measured containment leak rate be less
than 0.25 L *

A

The verification test was concluded at 0545 hours on December 5,1985.

Af ter collecting 251 samples in approximately 20.8 hours, agreement,
as prescribed by Appendix J of 10 CFR 50, between the CILRT (L

usingTTIN,g)andthe imposed leak rate (L ) was reached at -0.0325 Lg gwhich is well within the 1 0.25 L allowable Hmitg

Agreement was also reached using tfLR and was found to be +0.0449
L. Appendix B details the methods of agreement calculations.g

A summary of important data collected during the 20.8 hour verifi-
I cation test is shown in Table 5. i

|

Three distinct changes in temperature profile occurred during the
verification test in the " ICE-LokT.R" compartment (see figure 52)
and resulted in corresponding changes in the ice-lower compartment
mass profile and in slope of the leakage rate curves shown graphically
in figures 34, 35, 36, and 37. The first change occurred approxi-
mately 4 hours into the verification test when the ice-lower compart-
ment began a cooling trend. The cooling trend decreased the rate of
mass loss in the compartment and thereby decreased the leakage rate.

l

,
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The cooling trend was approximately 5 hours in duration and was
followed by a 7-hour warming trend which began at 9 hours into
verification. The warming trend increased the rate of compartmental
mass loss and resulted in an increase in leakage rate. Following the
warming trend, the compartment experienced a second cooling trend.
The cooling began at approximate;., ': hours into verification and
continued through the end of the 20.8 hour verification test. The
cooling trend again resulted in a decrease in the rate of compartment
and average mass loss and in leakage rate values. The changes in
ice-lower temperature profile appeared to be related to the ice
condenser air-handling unit defrost cycles.

Figures 40 through 55 depict the compartmental temperatures, vapor>

pressures, absolute pressures, and masses for the 20.8 hour verifi-
cation test. Figures 38 through 39 show graphical representations of
average temperature, and pressure.

7.0 CONCLUSIONS

The reactor building containment integrated leak rate test performed on
Sequoyah Nuclear Plant unit 1, cycle 3 Lecember 3-5, 1985, recorded a
calculated TTLR of 0.07239 percentage of containment air mass per day,
which clearly demonstrates the leaktight integrity of unit 1. The total
"as found" and "as left" leak rates of 0.11032 and 0.09632% per day res-
pectively were considerably less than the allcwable 0.1875 percent of
containment air mass per day as prescribed under Sequoyah Technical
Specifications.

The technique of multicompartment modeling coupled with a computer-based
data acquisition system yielded immediate results that accurately measured
and displayed the unit I containment leak rate.

.

p
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| Table 1

i
:

i Manufacturer
| Measured and Number ;

| Parameter Model No. Used Instrument Specification >

!
'

! Containment Leeds & Northrup 49 Range: 0-250*F'
! Temperature Model No. 178055 Accuracy: 10.1*F

,

j Repeatability: 10.00l*F
i

Containment Mensor Corporation 7 Range: 0-30 psia, 400,000 counts F.S.
Pressure Model No. 10100-001 Accuracy: 10.015 percent reading

j Repeatability: 10.0005 percent reading

1
j Containment Foxboro Corporation 12 Range: -50 to +142*F
} Dewpoint Model No. 2701 RG Accu racy: il*F dewpoint
j Repeatability 10.10 F
!
j Analog to Acurex Corporation 1 Accu racy: 10.001*F dewpoint t

|' Digital Autodata Ten /10 10.00l*F temperature
j Converter il count pressure
i
j Verification Teledyne-Hastings 1 Range: 0-5 SCFM |

? Flow Mass Flow Meter Model AHL 25 Accuracy: 12 percent of range
1with H-3M Transducer Repeatability: 1 /2% of rangei

} TVA No. 469936

] Mensor Princo 8 Range: 49% to 57%C
Chamber ASTM 19L Accuracy: *0.12*C4

Temperature
.

Atmospheric Mensor Corporation 1 Range: 0-30 psia
Pressure Model No. 10100-001 Accuracy: 10.015% reading

RCS Pressurizer Plant Process Transmitter 1 Range: 0-100 level ;
k'ater Level Model LT-68-321 Accuracy: 15 percent F.S.

<

:-

.,

t

'
1

O.
,



TABLE 2

VOLL?tETRIC WEIGIITING GROUPS

Volumetric Weight
Number of Segment Per Sensor byTemperature Transducers Volume Compartment (Percent)

I. Upper compartment 14 651,000- 7.1429
II. Lower compartment 25 383,720 4.0000

III. Ice-upper compartment 6 47,000 16.6667IV. Ice-lower compartment _4 110,500 25.0000
49

Dewpoint

I. Upper compartment 3 651,000 33.3333
II. Lower compartment 2 383,720 50.000

III. Ice-upper compartment 4 47,000 25.000IV. Ice-lower 9_3 110,500 33.333
21

.

e

.



TABLE 3

CONTAINMENT LEAKAGE MEASUREMENT
MINICOMPUTER ROUTINE SUMMARY

Routine Name

FORESQ _ a. Automatically acquires, stores, and
corrects raw data to calibration
Curves,

b. Calculates volumetric weighted con-
tainment air mass and leak rates as
defined by ANS 56.8 (draft).

| c. Prints for each sample a summary with
average parameters and containment
leak rate.

TABLE Provide a summary for all samples from
test start of average parameters,
including calculated containment leak rate.

TALLY a. Calculate statistical confidence
levels for the measured leak rate from
the test start.

b. Provide a summary comparison of
reportable leak rates as defined by
ANS 56.8 (draft).

BASE Allow test director to change the sample
considered the test base.

PLOTSQ Provides graphical display of test data.

VERIFY Calculates " induced-leakage" results
during verification test.

TTSUM Provides complete sample by sample summary
of total time leak rates, UCL, and data
convergence trends.

ISG Performs ISG calculations recommended by
ANS 56.8 (draft).
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TENNESSEF VALLFY AUTHORITY
CONTAINMENT LFAKAGE MEASUEEMENT

TEST SUMnARY
VERIFICATION TEST
ALL COMPARIMFNIS

HOURS AVERAGE CORRECTED TOTAL MASS P-T-P TOTAL TIME MASS
SAMFLE SINCE TEMFEEATURE PEESSURE OF AIR tFAA EATF LFAA RATF tFAK EATE

STAET (DEG F.) (FSIA) (t6MB (2 FFR DAV)- (% FFR DAf) (% FER DAY)
....................._....____ __=-- .=-_______. _= _____. .._____.._...... ...._. _....... __..._..... ...._......... .._._

250 0.000 65.8598 26.5331 162761.09 0.0000000 0.0000000 0.0000000
255 0.083 65.8511 26.5324 162761.91 0.2101438 0.2toI438 0.2115489
252 0 167 65.8485 26.5325 160762.91 -0.1769402 0.0165892 0.0365398
251 0.250 65.8523 26.5318 162757.67 0.9261655 0.3197948 0.2687389
254 0.333 65.8371 26.5310 162757.09 0.1022962 0.2654t74 0.2853198
255 0.417 65.8274 26.5312 16??61.36 -0.7548864 0.0413791 0.1421902
256 0.500 65.8392 26.5300 162750.48 1.9242111 0.3718652 0.2796385
257 0.583 65.8446 26.5300 1a2748.91 0.2792533 0.3586313 0.3180904
058 0.667 e5.8295 26.5287 162744.34 0.4534455 0.3704785 0.3726855
259 0.750 65.8270 26.5282 162741.92 0.4285680 0.3769282 0.3924874
260 0.833 65.8229 26.5278 162742.89 0.1825148 0.3574864 0.3945003
261 0.917 65.8120 26.5281 162747.58 -0.8295041 0.2495R17 0.3489368
242 1.000 65.7937 26.5274 162749.27 -0.2986108 0.2039014 0.3018740
243 1.083 65.7884 26.5268 162747.23 0.3594377 0.2158638 0.2729994
2a4 1.167 65.7920 26.5269 162746.86 0.0661677 0.2051861 0.2474077
265 1.250 65.7887 26.5265 162747.75 -0.1576019 0.1810004 0.?217034
266 1.333 65.7736 26.5261 162747.97 -0.0387090 0.3672683 0.1990654
267 1.417 65.7902 26.5261 162743.06 0.8681871 0.2084954 0.3955728
268 1 500 65.7807 26.5252 162740.09 0.5251520 0.2260955 0.1974350

8269 1.583 65.7731 26.5248 162739.97 0.0223235 0.2153610 0.1963710
270 1.667 65.7765 24.5233 162730.39 1 6949836 0.0893327 0.2157822
271 1.750 65.7754 26.5231 162729.02 0 2433399 0.2871401 0.2301980
272 1.833 65.7695 26.5220 162723.78 0.9263585 0.3161876 0.2491558
273 1.917 65.7550 26.5223 162730.25 -1.1450073 0.2506759 0.2492611
274 2.000 65.7610 24.5216 162724.28 1.0561171 0.2861532 0.2572498
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279 2.417 65.7193 26.5192 162723.84 -0.0719993 0.2437757 0.2522491
220 2.500 65.7230 26.5193 162722.14 0 1769823 0.2415478 0.2500055
283 2.593 65.7267 26.5185 162716.41 1.0149892 0.2664868 0.2525737
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TENNFSSEE VAILFY AUTHORITV
| CONTAINMENT LFAAAGE MEASURENFNi
! 1EST Simm AR Y i
1 VERIFICATION TESI
! Att ConPAkinFNTS
} '

4 i

k-
'
|

1

i
hours AVERAGE CnRRECTED TOTAL MASS P-T-P total TINF MA$S

; SAMFtE SINCE TEMFFRATURE FRESSURE CF AIR LEAA RATE LF %A RATE LFAN FATE [
| START (DFG F.) (PSIA) (LBM) (2 FF R LAY) (2 F ER DAV) (2 F ER DAV ) ;

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

i
314 5.333 45.5981 26.5038 142464.67 -0.3484070 0.2a ASR3 5 0.2743230 *

315 5.417 65.5988 26.5035 162664.36 0.4453758 0.2693299 0.??4?71?
316 5.500 45.5855 26.5032 162444.50 -0.4149528 0.2587455 0 27 55u 4
317 5.583 65.5R73 26.5023 142660.73 1.O?07A91 0.2703270 0.?7.84687 .

!j 318 5.467 45.5836 24.5018 162659.77 0.3434155 0.2714750 0.273estsa
j 319 5.750 65.5829 26.5009 362A53.44 0.9433572 0.2892039 0.2746842

300 5.R33 45.5897 - 26.5008 162650.72 0.4811769 0.2340590 0.275 f 3 7',

j 328 5.917 65.5742 26.5002 te2A52.17 -0.2572920 0.2764167 0.27AtI43
1 322 a.000 65.5534 24.4997 162654.17 -0.354tt91 0.2674820 0.2159200 i

j 323 6.083 65.5529 26.4998 te?e56.75 -0.45453RR O.2577e44 0.275 050 |
'324 6.ta7 45.5453 26.5003 162654.30 0.0002279 0.2553464 0.2735259

}
_ 325 6.250 65.5542 26.4999 162657.44 -0.2019535 0.2492704 0.2723560
] 326 4.333 45.54SO 24.4993 162655.06 0.4205000 0.2515200 0.2703434
j 327 4.417 45.5555 26.4992 162452.55 0.4454687 0.2540347 0.2697951
1 328 4.500 45.5560 26.4989 162a50.42 0.3762507 0.2555983 0.2687750
| 329 6.583 65.5326 26.4971 t&?a4A.aA 0.6307835 0.2A03423 0.?AR3770
j 330 6.667 65.5337 26.4944 I42642.30 0.8073407 0.2A7t791 0.249552?

333 6.750 65.5349 26.4958 162637.39 0.86R7512 0.27459R2 0.2e89942
|' 332 4.833 d5.5248 26.4954 142638.53 -0.2020046 0.2497884 0.2698922
} 333 4.917 e5.5239 26.4948 162435.64 0.5090889 0.2786790 0.2493722

334 7.000 e5.5271 26.4942 142431.42 0.7494127 0.2773443 0.2/00589
l 335 7.083 65.5344 26.4945 162631.01 0.0691727 0.2749142 0.2704757
| 336 7.167 65.5106 24.4941 162636.08 -0.8937836 0.2413136 0.2699619
! 337 7.250 65.5074 26.4934 142633.22 0.5063993 0.2641456 0.2698tA8 i
j 333 7.333 65.5G09 26.4935 162435.78 -0.4537680 0.2559933 0.26922a? !

4 339 7.417 45.5079 26.4931 162631.45 0.7664131 0.261739A c.2AP7426
I 340 7.500 e5.5057 26.4927 142429.81 0.2905253 0.2620373 0.2665049
f 34: 7.583 45.5070 26.4926 162428.92 0.1577370 0.2408899 0.?480865
1* 342 7.457 e5.4998 24.4986 142424.3a 0.8051828 c.2667990 0.2680210 i

4 343 7.750 45.4993 26.4915 162624.!! 0.0470395 0.2444356 0.26790?3 ;
I 344 7.833 45.4874 26.4907 162622.36 0.3099077 0.2449165 0.2677333 ;

} 345 7.917 65.4903 26.4911 142624.09 -0.3071440 0.25sa974 0.2473725

i

| - _.---.-- - _ ==.- __ _ -- - ---------------.------------------------------------------.---------- - - - - - - - . - _ -
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TENNFSSFE VAILFV AUTHORITV i

l CONTAINnFNT IFAt. AGE HEASUEFMENT

} TEST SUMMARY
i VERIFICATION TFST
I * ALL f0MIAkinFNIS

.

HouES AVERAGE COERFCTED TOTAI. MAS 5 P-T-P TOTAL TIME NASS |
SAMFLE SINCE TEMFFEATUEF FEESSDAF 0F AIR LTAA EATF LFAA EATF LFAA FATE

STARI (DFG F.) EPSIA) titM) it FFE DAV) 42 TER DAT) 42 FER DAfs
---===ee......ee. ...-..... .- . e==.= _-_e-..=_ _.e ..... --... .....--......... ....e-o =-- .. . . . . . . - - = = - . - - . . . . . . . . . . . . .

344 8.000 45.4884 26.4905 *162621.05 0.5394456 0.2618167 0.2669234
347 8.083 65.4831 26.4901 142418.94 0.3735565 0.2429654 0.2668490
348 8.te7 e5.4922 26.4902 162617.95 0.1743206 0.2420*J93 0.2665124

i 349 8.250 45.4872 26.4895 1e2415.33 0.4648792 0.2441039 0.2sA4448
350 8.333 45.4907 24.4893 342415.89 -0.099%322 0.2A04678 0..'441270
351 8.417 e5.4666 24.4882 162633.93 0.3514380 0.2At3653 0.2650673
352 8.500 45.4757 24.4802 142610.72 0.5445308 0.2643324 0.2458474
353 8.583 e5.4744 26.4872 162605.46 0.8965924 0.0704A28 0.04e2008
334 8.467 45.45Se 26.4871 162409.81 -0.7343143 0.2407907 0.2a59113
355 8.750 e5.4722 26.4868 142403.41 1 1347392 0.2493030 0.2661581

'
356 8.833 e5.4645 26.4843 162A02.00 0.2490447 0.2689137 0.2644194 )
357 8.917 65.4598 24.48e4 162604.83 -0.4981317 0.2417474 0.0660457 |

358 9.0J0 65.4502 24.4854 142601.75 0.5424028 0.2643413 0.0660310
359 9.093 45.4548 26.4853 162599.95 0.3182963 0.244R111 0.?45RR44
360 9.367 e5.4416 24.4847 162599.94 0.0027674 0.2624508 0.2557702j
368 9.250 45.4502 24.4648 te2598.34 0.3154886 0.2429258 0.2655342;

| 362 9.333 e5.4474 24.4843 142594.03 0.3743744 0.2A39354 0.2654591
; 353 9.417 45.4599 26.4836 1625ER.13 1.4001405 0.0739798 0.0459740
1 344 9.5c0 e5.4394 24.4832 142591.47 -0.5921574 0.2661867 0.2eaOS53
i 365 f.583 65.4450 26.4817 1625AO.50 1.9426470 0.2809473 0.2 EAR 177

Joe 9.647 e5.4338 26.4808 te2578.44 0.3451463 0.2816713 0.0675435
3e7 9.750 e5.4311 24.4803 162574.47 0.3327426 0.2819341 0.0681649j
343 9.833 65.4333 26.4794 162570.55 1.0853425 0.2837297 0.24939S4
369 9.937 45.4310 26.4796 162572.44 -0.3149213 0.2E349?! 0. 2 7 0 t '.2 0
370 10.000 45.4232 26.4799 362577.28 -0.8500528 0.0739473 0.2704t30
371 10.083 65.4002 26.4795 162575.47 0.3?106A3 0.2743734 0.2704654

| 372 to.te? e5.4095 26.4797 162580.36 -0.0443405 0.2650112 0.2704703
i 373 10.250 65.4124 24.4798 162579.80 0.0996537 0.2A3eR59 0.2702076
d 374 10.333 45.4101 24.4791 162574.30 0.4t99843 0.2A45537 0.2701146

375 10.417 45.3987 26.4782 162574.30 0.3542844 0.2472523 0.0701541 |
j 376 10.500 e5.4085 26.4773 142565.47 1.527a703 0.2772435 0.270AHDD I

377 10.583 65.4013 26.4762 !a2541.47 0.7447037 o.2809347 0.?711977 ;

*
i

i
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TENNFSSEE VAttFY AUTHORITY
EONTAINMEN T L EAAAr.E ME ASUEEMENT

| TEST SurnAkV
' UEktFICA310N TEST

ALL ConFARTnENTS

,

| |
|

|

|HatfES AVERAGE COEErcTED TOTAL MASS F-T-P TOTAL Tine MASS i

SAnPLE SINCF TE 9F EE A f t:EE FEFSSURE OF A l k. IFAA EATE LEAK EAIF LEAA EAIE |
START (fEG F.) (FSIA) (L5n) (2 FER DAV) (% FER DAVI (% FEk DAVI '

_ I--_ - - - - - - , - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

378 10.447 e5.3982 26.4754 162557.72 0.4443438 0.2819059 0.2719441
379 30.750 45.3842 24.4745 142556.38 0.23R04?0 0.?R354R2 0.272"330
330 10.833 45.3928 24.4740 162550.73 0.9991151 0.2850445 0.?/52799
391 10.917 65.3807 26.4727 162546.4R 0.7529727 0.2925785 0.2741815
332 11.000 45.3773 24.4731 162550.20 -0.6599588 0.28i1773 0.274930J
353 11.083 65.3691 24.4722 162547.27 0.5204327 0.2R73397 a.2755980
384 11.167 e5.3672 26.4723 342549 33 -0.1832472 0.2815937 t. . * '41 15 *

- 385 11.250 e5.3934 26.4723 162543.39 0.874790s 0.2079646 0.276A255
386 11.333 65.3494 26.4718 162544.43 -0.3799712 0.2845260 0.27750/9 |

337 11.417 65.3745 26.4758 162542.31 0.4049533 0.2854356 0.?7 7H IS2
383 11.500 45.3700 26.4711 162517.92 0.3875 Rot 0.2941522 0.22:4 t P.9.

389 11.583 e5.3e94 26.4696 162531.28 1.5109419 0.2950929 0.2792479
390 11.447 e5.3522 24.4694 142535.52 -0.7502941 0.2874132 0.2/93927
391 !!.750 45.3343 26.4484 162534.63 0.1405974 0.2867337 0.2RO?t44

,

392 11.833 65.3398 26.4675 162527.84 1.1987R51 0.2931420 0.28092W/ |
393 11.917 45.3373 26.4481 162532.80 -0.8776490 0.2849631 0.2nt?e06
394 12.000 e5.3336 24.4677 162511.17 0.2879331 0.2849809 0.2817662
395 12.083 e5.3320 26.4468 142526.26 0.8288476 0.2891364 0.2825727
394 12.167 es.3409 26.4471 162525.48 0.1190541 0.2879700 0.2827415 . j
397 12.250 45.3338 24.4447 1425?4.92 0.0996736 C.286ac8? 0.284cR53
393 12.333 45.3104 24.4644 162524.41 0.09:1478 0.2853475 0. 2:15 5.iS V
399 12.417 65.3166 24.4441 142526.41 -0.3903930 0.2904359 0.2835078
400 12.500 65.3589 26.4657 14:511 17 2.7358444 0.2971745 0.2843040

*

403 32.583 e5.3327 26.4446 162512.52 -0.2188302 0.2934317 0.2848839
402 12.667 65.3220 24.4438 1425tt.44 0.1910564 0.29?9549 0.2851668
403 12.750 45.3200 26.4635 162510.16 0.2270540 0.2925219 0.28598?7
404 12.833 45.3022 26.4630 162512.61 -0.4347895 0.2R7R039 0 2861753
435 12.917 e5.3178 26.4628 162506.53 1.0775843 0.29?P858 0.2866336
406 13.000 65.3042 24.4628 16 510.73 -0.7449704 0.2642400 0.2868408
407 13.083 45.3077 24.4623 162507.03 0.4562443 0.2895933 0.2R72356
40s 13.147 45.2934 24.4414 te2005.44 0.2444434 0.2833219 0.2375293
409 13.250 e5.3053 26.4614 162502.28 0.5954274 0.2902472 0.2878447 j

---= _ _ . _ - - _ . .-- __
_ __--------------------------------------------------------------
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TENNESSFE VAttFT AUTHORITY
CONTAIMMENT LfARAGE MEASUREMENT

| TEST SunMARV ,
I VEEtFICAftnN TEST
j ALL ConPAETMENTS -

!

l

|
|

HalTE S AVERAGE COREFCTED TOTAL MASS F-T-P TOTAL IIME MASS
SAMFLE SthCE TEeFEEATUSE FEFSSURE OF AIR tFAh SAIF LEAA SATE LFAL FATE

START ttFG F.) (FSIA) (LDn) 4% FFR DAY) (1 FER CAfD 4% FER DATA
._- =- _- ..___= -

_ _ ____. ..__.___._... __...____... .__ _ _ _ _ . _ _ _ _ _ _ . . _ _ _ . . . . . . _ _ . _ _ _ _ _ _ .

410 13.333 45.2929 24.4610 162*,03.78 -0.2658343 0.2847743 0.2880025
413 13.417 45.3030 26.4411 162501.09 0.4762823 0.2879467 0.2892460
412 13.500 45.3053 26.4406 162497.27 0.6734563 0.2903504 0.;*387152
413 13.583 d5.3051 26.4594 162490.09 1 2732343 0.2963547 0.2892803
414 13.447 e5.3070 26.4583 162442.52 1.3431377 0.3027239 0.2399583
435 13.750 45.3027 26.4591 1424R8.23 -1.0136147 0.2947544 0.??O3644
416 13.833 e5.3190 24.4579 162475.94 2.1794760 0.3040884 0.291213J
417 13.917 65.3049 26.4564 362473.78 0.3828999 0.306*,400 0.2920671
418 14.000 65.2944 24.4569 142474.86 -0.5454443 0.301471e 0.2925786
419 14.083 e5 28te 26.4567 1424R0.00 -0.*544777 0.2944034 0.2929931
400 14.167 45.2864 24.4543 142474.75 0.5760533 0.2930406 0.2V34316*

421 14.250 e5.2872 *e.4555 162473.59 0.9339491 0.3034333 0.2940333
422 14.333 45.2788 26.4551 162473 53 0.08t0900 0.2999439 0.2945586
423 14.417 45.2778 26.4543 142447.50 0.7145449 0.3023333 0.2950737
424 14.500 45.2839 26.454e 162447.22 0.0478544 0.3003317 0.27559 6
425 14.583 65.2669 26.4540 342447.93 -0.3218670 0.2934473 0.2959703
426 14.e47 45.2707 26.4531 1424A2.20 1.0309380 0.3025050 0.2944954
407 14.750 65.2702 26.4527 162430.04 0.3795134 c.3029360 0.2948751
428 14.833 e5.2572 24.4534 162457.56 0.4451723 0.3037193 0.2974002
429 14.917 45.2553 24.45te 162453.34 -0.3440332 0.3012393 0.2977834
430 15.000 45.2543 24.4514 142454.59 -0.0337780 0.2991107 0.29uG995
431 15.083 65.2401 24.4502 162448.03 1 8724772 0.3080030 0.29R7573
432 15.147 e5.2854 26.4470 142427.44 3.6509020 0.3?a1123 0.299.i??5

- 433 15.250 45.2662 24.4503 162444.47 -3.3743269 0.3041475 0.3004408
434 15.333 65.2476 24.4503 te2444.c8 0.0692515 0.3049593 0.300938u
435 15.417 45.2725 26.4504 142445.20 0 1551450 0.3040485 0.3032423
43e 15.500 e5.2785 24.4506 162444.80 0.0720221 0.3028002 0.301673/
437 15.583 45.2542 24.4494 te?444.17 0.1108035 0.3017723 0.3419753
438 15.467 65.2545 24.4478 162434.42 1.7285433 0.3C93438 0.3025206
439 15.750 e5.2562 26.4480 162435.19 -0.1357429 0.3049902 0.3029394
440 15.833 e5.2427 24.4470 te2427.47 1.3324739 0.3123738 0.303*,8o4
441 15.917 e5.2480 26.4444 162428.47 -0.1412893 0.3100000 0.3040527

.- __ __ . =_ . .. - _ ___. ..._.-_ _ _ _ .........._-...
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TENNESSFE vat t FY AUTHORITY
CONTAtknFNT IFAAAGE MEASUEEMENT |

1EST sunnAkr
VERIFICA!!GN TEST
Att COneAEinFNIS

MOUES AVEEAGE COREECTED TOTAL MASS F-T-P TOTAL Tine MASS
SA9FLE SINCE TEMfEKATURE FEESSust CF AIR LFAA Fair LFAA EATF LEAA RAIF i

STAET EDFG F.) (FSIA) ilSM) 45 FFR BAV) (2 EFR DAY) (1 ffR DAY) I

---------.---= =------------ = ..

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

442 16.000 e5.2411 26.4461 142428.84 -0.0444868 0.30H0398 0.3045109
443 14.063 65.2477 24.4444 162428.55 0.0526368 0.3047159 0.304E509
444 te.ter 45.2289 24.4443 162433.47 -0.8727847 0.3006459 0.3050777
445 14.253 45.2321 26.4457 142428.59 0.8443275 0.3035277 0.fuS4f?7
446 14.333 e5.2322 24.4452 te2405.52 0.5457417 0.3047578 0.3057438
447 16.417 65.2250 26.4457 142430.38 -0.84t5995 0.2998442 0.3058044
443 14.500 e5.2311 24.4441 162419.20 1.S807894 0.307320e 0.30421C9

'
449 14.583 e5.2321 24.4434 442421.45 -0.399030? 0.3037758 0.3044582
450 Is.647 45.2009 26.4429 16:420.50 0.4639996 0.3031002 0.306625*.
458 14.750 e5.1967 26.4428 142421.83 -0.?354927 0.3004?30 0.3067432
452 14.833 45.2000 26.4425 142414.63 0.9225495 0.3034934 0.3e7007H
453 14.917 65.1969 26.4400 162434.S9 -0.04710AI 0.3037670 0.1071244
454 17.000 45.2040 26.4416 162412.77 0.7314?B7 0.3053654 0.3072R70
4*5 17.083 65.1995 26.4434 842412.39 0.0444952 0.30?7070 0.3474056
456 17.167 45.1993 26.4411 362430.55 0 3269554 0.3028232 0.307659's
457 17.250 45.0039 26.4404 142404.69 1.0390018 0.3C43468 0.307R439
458 17.333 45.1994 24.4404 142408.97 -0.7592954 0.3082528 0.338020*s
459 17.437 4".1789 24.4397 16240a.04 0.3579298 0.3005644 c.3083309
440 17.500 65.1869 24.4404 162409.53 -0.2574764 0.2979C89 0.3000235
461 17.5R3 45.39 0 24.4395 162401.48 1.4249047 0.3032453 0.1082202
442 17.467 45.1843 26.4379 342395.28 1.100491 0.3049923 0.3084550
443 17.750 65.3718 24.4374 te2395.50 -0.03R7930 0.3053692 0.3084433

'
464 17.833 65.1743 24.4373 162394.30 0.2131415 0.3047370 0.3088604
465 17.917 65.1759 26.4371 142393.01 0.2244468 0.3045402 0.3090478
444 18.000 45.2559 24.4362 162393.45 -0.0748142 0.3028044 0.309t3J1
467 18.083 45.1604 26.4360 162391.49 0.4818448 0.3032568 0.3073547
4e3 38.167 45.2553 24.4348 162393.60 -0.4607573 0.2997477 0.3073279
449 18.250 e5.3561 24.4357 162390.98 0.49R7723 0.3006553 0.3093401
4 70 18.333 65.1401 26.4356 162394.93 -0.495*223 0.2945304 0.3093143
471 18.417 45.1414 26.4350 162390.70 0.7454848 0.2981558 0.3094006
472 18.500 45.1346 24.4345 162390.09 0.1030494 0.2972934 0.3093305
473 18.583 45.3379 24.4337 142384.14 1.0557588 0.3004888 0.3093837

-
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TENNFSSEF UAtLFV AUTHORITV i

CONTAlmMENT LTAAAGE MEASUEEMENT
TEST SusMARY

VERIFIEATION IEST
ALL. COMFAkTMFNIS

r

HOukS AVFRAGE COERFCTED total MASS P-T-P TOTAL TIME MASS [
SAnf t E S!w2F TEMFFEATURE FEESSUEF CF AIR LIAA SATF LTAA EATF LFAA EAtE 1

STAET (ITG F. (PSIA) stDM) (2 FFR DAV) (% FER DAV) 4% FER OAF) !

_
[

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ .. ____ .............................................- ..............-.....

t,

474 18.447 45.1533 26.4324 142371.11 2.3111140 0.1094402 0.3097843 '

475 18.750 65.1294 24.4319 147375.9% -0.R59847 0.304454R 0.3009295 f
476 18.833 65.1295 24.4314 142172.63 0.5901599 0.3057135 0. .t l C 0 3 3:.
477 18.917 e5.1207 24.4325 162375.80 -0.5325777 0.3033942 0.3800973
478 19.000 45.1262 24.4101 te2365.77 1.7798518 0.30a3551 0.3101959
479 19.0S3 45.1202 24.429? 162144.02 -0.0443430 0.3068253 0.4103887
4S0 19.347 45.3043 24.4296 162369.34 -0.5931473 0.10??098 0.3104.59
49 29.250 45.0A43 24.4293 16?173.16 -0.A714440 0.?986894 0.3105940 t

432 19.333 45.10eS 25.4288 162163.91 1.e4 061* 2 0.3044547 0.3404770 [
433 19.437 45.1085 24.4289 162364.45 -0.4557491 0.302159 0.3306494
484 19.500 e5.1008 26.4287 142345.56 0.3579712 0.3016000 0.3505954
435 19.563 d5.0815 24.4279 142186.17 -0.3088080 0.298244? o.3305097
486 19.467 45.0334 26.4274 142362.42 0.6451429 0.1004054 0.31C4379 f
497 19.750 45.0929 26.4267 142355.33 1.2970584 0.3046044 0.3504A95 t

465 19.833 45.0931 26.4243 142352.84 0.4033444 0.3050059 0.3807273
439 19.917 65.0894 24.4260 142352.2? 0.930R295 0.3043925 0.5109230
490 20.000 45.0935 26.4255 142349.45 0.4905950 0.1049441 0.3109770
491 20.083 45.0727 24.4254 te?353.38 -0.A957002 0.3008191 0.3809344
492 20.147 45.0740 24.4250 142350.03 0.5931326 0.3020209 0.3110 5J1
493 20.250 e5.0e74 26.4245 16?349.80 0.0415756 0.3009484 6.3809840 ,

'
494 20.333 65.0748 24.4244 142344.92 0.5I03444 0.3018003 0.3830 47
495 20.417 45.0667 24.4241 342347.25 -0.0582049 0.3003334 0.3380880 ;

. 49e 20.500 65.0547 24.4238 162344.27 -0.1808639 0.2991800 0. 3 4 09 S3 ~. |
I497 2G.593 45.0548 26.4236 162347.02 0.2?t7388 0.2980474 0.3109303

498 20.e47 e5.0626 24.4230 142341.55 0.9702477 0.3007.75 0.3808960
499 20.750 45.0729 26.4229 14?337.80 0.6452438 0.3022744 0.3106849
500 20.833 e5.c539 24 4226 142348.84 -0.7204975 0.29a1401 0.3107416

. __ .. __ __ . _ _ -_ _ _ _....= .==..... .. ........... .........
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TABLE 6
TESTABLE PENETRAT1.4S REQUIRED TO BE IN SERVICE DURING TEST PERFORMANCE

Leakage Rate
Added to

Penetration Description Justitication 95% LCL

X-27(C) Integrated Leak Rate Isolation valves required 0.0000 SCFH
System Pressure to be open to monitor

containment pressure.

X-47A Ice Condenser System Glycol cooling supply to 0.1846 SCFH
air 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 pressurization 0.0000 SCFH
point for air compressors.

X-98 Integral Leak Rate Same as X-27(C). 0.0000 SCFH
System Pressure

X-114 Ice Condenser System Glycol return from air 0.0000 SCFH
handling units required to I

ensure ice condition is I
*

maintained. I

l
X-115 Ice Condenser System Same as X-114. 0.0000 SCFH

IX-118 Hatch Used as source for 0.0000 SCFH
verification flow and
post test depressuri-
zation

i

|
|

.. .__ - .- . . _ . -. _. - _ _ .- . - _ - _ _ , -_, __. .__.-_- _ _ . _
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TABLE 6
TESTABLE PENETRATIONS REQUIRED TO BE IN SERVICE DURING TEST PERFORMANCE (Continued)

Leakage Rate
Added to

Penetration Description Justification 95% UCL

X-46 Waste Disposal Used to provide leakoff 0.1006 SCFH
for ECP seals.

X-110 UHI Required since reactor 0.0000 SCFH
coolant pressure will
exceed test- pressure.

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

X-87D Integrated Leak Rate Same as X-27C. 0.0000 SCFH
System Pressure

.

m
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TENNFSSFF VAttET AUTHORITY
CitRT

TEMPERATUEF STABILIZATION

TEMP. STABILIZATION CRITERIAt
ABS (AVG. RATE OF TEMP. CHANGE FOR LAST 4 HOURE - AVG. RATE OF TFMP. CHANGE FOR LAST HOUR)
MUST PE LESS THAN GR EQUAL TO 0.5 (DEG.F/HR.);

>

SAMFLE HO. TIME TEMPERATURE RATE OF CHANGE OF CONTAINMENT TEMP.(DEG.F/HR)
68 4.202 69.0144 0.0000
49 4.369 48.9996 0.0888
70 4.536 48.9572 0.2546
71 4.702 68.9657 0.0514
72 4.869 48.9257 0.2343
73 5.036 68.9323 0.034G
74 5.202 49.9440 0.0700
75 5.369 68.9322 0.0705
76 5.536 43.d906 0.2499
77 5.702 68.8832 0.0443
78 5.869 68.8840 0.0048

|
79 e.036 48.8636 0.1343
80 A.202 68.Ree9 0.0386!

| 81 6.369 68.8493 0.1055
4 82 a.536 48.8324 0.1015

83 e.759 48.8270 0.028)
84 4.925 48.8061 0.1258
85 7.092 48.8097 0.0215.

86 7.259 48.7905 0.1152
87 7.425 48.7967 0.0372i

'

88 7.414 48.7901 0.0347
89 7.781 48.7774 0.0762
90 7.947 48.7479 0.1771
91 8.114 48.5684 1.0769
92 8.281 68.3545 1.2837

| THE AVG. RATE CF TEMPERATURE CHANGE FOR THE LAST 4 HOURS = 0.1853 (DEG.F/HR).

*

THE AVG. RATE OF TEPPERATURE CHANGE FOR THELASTHguR= 0.4474 (DEG.F/HR).

THE TEMP. STABILTZATION CHECA INDICATED A VALUE OF 0.2623 DEG.F/HR.,
WHICH IS ON.Y 52.46 FERCENT OF THE REconMENDED 0.5(LEG.F/HRD.

STcBILITY L;;CCE INDICATES COND. AEE FAVCRABLE TO PROCEED WITH CILRT.
STCP --<

.

TABLE 7

I
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TENNESSEE VALLEY AUTHORITY
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VERIFICATION TEST.
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TENNESSEE VALLEY AUTliORITY
SONP UNIT |-CYCLEC3)
VERIFICATI0tl TEST
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TENNESSEE VALLEY AUTHORITY
SONP UNIT l-CYCLEC3)
VERIFICATION TEST
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TENNESSEE VALLEY AUTHORITY
SONP UNIT l-CYCLEC3)
VERIFICATION TEST

LOWER VAPOR PRESSURE PLOT
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VERIFICATION TEST

LOWER PRESSURE PLOT
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TENNESSEE VALLEY AUTHORITY
SONP UNIT t-CYCLEC3)
VERIFICATION TEST

LOWER MASS PLOT
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VERIFICATION TEST
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TENNESSEE VALLEY AUTHORITY
SONP UNIT I-CYCLE (3)
VERIFICATION TEST

ICE-UPPER VAPOR PRESSURE PLOT

e.e44ae

:
_

e.e43sa:
V :
A -

p e.e43aa g
O :

s.e42 sag (R
-

.=42- 4 g! lj
~

a ;
| [( | |

!E : j o

$ 8. 4 t Ea _' '

/p
s ;'

S :
-

!
,

O 8.34894 l'
R - J A|

- i
'

j,2

i

... . ] (' ,f
u'i

I 4
,

IE { , ,

r i fl
, t

1 i I j q, ,
n . . . .a. ; I fi 1 !

lP , , ,33, _: \ \
I :
A ..assaa _~

:

a.asssa -
, , ,,,,,, ,,,,,i,,g , , , , ,, ,, ,,

8. 2 4 6. 8. 18. 12. 14 16. IS. 20. 22.

TIME CHOURS)

FICURE 49

.*



| t .

|
1 TENNESSEE VALLEY AUTHORITY
1

SONP UNIT l-CYCLEC3)
VERIFICATION TEST

ICE-UPPER PRESSURE PLOT

zo.ssa
:
_

20.539 2
P :
R -

E 2s.s2s g
S :
S 28.st7 2
U :

\26.588

:
I 2e.4ss ;

t1 :
_

26.485 2
P - .

S :
I ** *'*

M

2S.453 2

i-

26.452 2
:
_

26.445 :
:
_

**
. . g g g. . . . . . g g. . . . g . . g . . g . . g . . g . .

8. 2. 4. 6. 8. 18. 12. 14 te. 18. 28. 22.

TIME CHOURS)

FIGURE 50

- -



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

)
i
i
,

! I -

I (

l TENNESSEE VALLEY AUTHORITY
'

) SONP UNIT I-CYCLEC3)
{ VERIFICATION TEST

| ICE-UPPER HASS PLOT I
1

0635.00
- i !

: t

8932.54 ;
. f

M :
gA ses.. ]

3 . .

S \
'

'
0921.58 ;

-

1 2
i

N ***S ** 54

3

k.
. |

'

j L ser2.5e 2 ;

i O b v
i M SS2e.se ;

,

! -

:
|

Se 8 7.54_]. f
: ,

6415.00 ; }

-,
/ ,

: .

!- : V fj6812.58.-
'

i

I

-

6418.9e - j
'

j 6887.54
' :

.

SM.84 -
, , g , ,g. , , g , , , , g , , g , , g g , ,, ,

g ,,g , ,

4. 2. 4 8 8. IS. l2. 14. 16. ft. 28 '22.

. TIME CHOURS)
1

| FIGURE 51
;.

:

I

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



-

. -

I .

.

TENNESSEE VALLEY AUTHORITY
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VERIFICATION TEST

ICE-LOWER TEMPERATURE PLOT
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TENNESSEE VALLEY AUTHORITY
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VERIFICATION TEST
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VERIFICATION TEST
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APPENDIX A

INSTRUMENTATION ERROR ANALYSIS
INSTRUMENT ERROR ANALYSIS: (AR DFFIllED IN APPENDIX G,ANS 56.8 DRAFT)

ASSUMED CONDITIONS AT THE TIME OF TEST:
P=26.696 PSIA
T=529.67 DEG R
T(DEW PT.)=60.00 DEG F--DEW PT.
TIME =24.000 HOURS

USING THE ABSOLLITE METHOD:
1. TOTAL ABSOLUTE PRESSURE METHOD.

NUMBER OF PRESS. SENSORS: 7.
RANGE: 0- 30. PSIA
ERROR I tJ PRESSURE = 0.0000579 PSIA (IMitlG REPEATABILITY)
ERROR I?l PRESSURF= 0.0015138 l'S I A t llS I N G At: CURACY)

2. WATER VAPOR PRESSURE
ilut1BER OF SEilSORS: 12.
ERROR Ill VAPOR PRESSLIRE= 0.0002456 PSTA(IIStNG REPEATADILTY)
ERROR Ill PRES 3URE= 0.0024550 PS1 A(llGIllU At:f;lik ACY )

3. TEMPERATURE
NUMBER OF SENSORS: 49.
ERROR IN TEMPERATilRE= 0.0002020 DEG R(USill0 RFPEAIABII.!TY)
ERROR IN TEMPERATilRE= 0.0142344 DEG R(US llu ACCURACY)

4.ISG(USING REPEATAh!LITY)
ISG=2400/TM*tSORT(2*((FPR/P)**2)+2t((EPVR/P)**?)+?6((FTR/T)*42)))
ISG= 0.00144 PERCENf/ DAY 2 0.005/6 LA

5.ISG (USING ACCllRACY)
ISG=2400/TM*(SORT (?*((FPA/P)**?)F?*((EPVA/P)tt?)+?t(((~IA/T)**?)))
ISG= 0.01644 PERCENT /DAYa 0.04635 LA



APPENDIX B

CALCULATION OF AGREEMENT (USING TTLR)

Were: L ~b ~La = t.25RM R

A

Were: Lg = containment leak rate measured during verification

L R = imposed leak rate for verification

Lg '= containment leak rate measured during CILRT

Lg = full pressure design basis leakage

LRM = 133191.44 SCCM

LR = 105756.35 SCCM

Lg = 30951.21 SCCM

Lg = 108188.19 SCCM

L -L ~b = 133191.44 - 105756.35 - 30951.21 = -0.0325g R 2

L 108188.19A

Agreement: -0.0325 LA< 0.25 L Therefore, compliance with Appendix JA! using the TTLR, has also been met.

;
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APPENDIX B

CALCULATION OF AGREEt!ENT (USING MLR)

Where: L ~b ~b
RM R AM = .25

b
A

Where: g = containment leak rate measured during verification

L
R

imposed leak rate for verification

Lg = containment leak rate measured during CILRT

L4 = full pressure design basis leakage

L = 132637.55 SCCMR1

LR = 105756.35 SCCM

Lg = 22017.89 SCCt!

LA = 108188.19 SCC:1

L -L -L = 132637.55 - 105756.35 - 22017.89 = 0.0449g p g

L 108188.19g

Agreement: 0.0449 Lg < 10.25 LA Therefore, compliance with Appendix J
using the t!LR, has easily been met.

.



APPENDIX C

SPECIAL TEST INSTRUMENTATION

I. Pressure Measurement: (7 Total)

Two Mensor Quartz Manometers Per Compartment
(with exception of upper compartment)

II. Temperature Measure ( 49 Total)

Upper Compartment (14 Total) V = 651,000 cubic feet

RTD -1 RTD -9
RTD -2 RTD -10
RTD -3 RTD -11
RTD -4 RTD -12
RTD -5 RTD -13
RTD -6 RTD -14
RTD -7
RTD -8

Lower Compartment (25 Total) V = 383,720 cubic feet

RTD -25 RTD -38
RTD -26 RTD -39
RTD -27 RTD' -40
RTD -28 RTD -41
RTD -29 RTD -42*

RTD -30 RTD -43
RTD -31 RTD -44
RTD -32 RTD -45
RTD -33 RTD -46
RTD -34 RTD -47
RTD -35 RTD -48
RTD -36 RTD -49
RTD -37

Ice Condenser (9 Total)

Upper Volume Lower Volume
V = 47,000 cubic feet V = 110,500 cubic feet

RTD -15 RTD -21
RTD -16 RTD -22
RTD -17 RTD -23
RTD -18 RTD -24
RTD -20

_ _ _ - _ _ _ _ _ _ _
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APPENDIX C

SPECIAL TEST INSTRUMENTATION

(Continued)

III. Vapor Pressure Measurement (12 Total):

Upper Compartment (3 Total)

DPE -1
DPE -2
DPC -3

Lower Compartment ( 2 Total)

DPE -4
DPE -6

Ice Condenser (5 Total)

Upper Volume Lower Volume

DPE -10 DPE -7
DPE -11 DPE -8
DPE -12 DPE -9
DPE -13

IV. Test Station Equipment

Temperature: 1 RTD

Barometric Pressure: 1 Pressure Cauge

.

O
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APPEh' DIX D
LOCAL LEAK RATE TEST SIRIMARY

A. Type B Tests

Two methods were used to perform the Type B tests - the air flow method
and the volumetrics mass flowmeter method. Both methods use air or
nitrogen as the test medium, with the testable volume pressurized to a
designated test pressure. The air flow method consists of a rotameter
flow facility in-line with the testable penetration through a test
connection. An air supply is connected to the rotameter facility, which
measures the flow of air necessary to replace the air leakage past the
penetration. From this, a leakage rate is determined. The volumetrics mass
flowmeter makes a direct mass flow measurement with readings given in
standard cubic centimeters per m'inute (SCCM).

All testable penetrations were tested prior to the performance of the
CILRT in accordance with Sequoyah's surveillance instructions SI-157 and
SI-159.

Any penetrations or hatch covers opened after the completion of the CILRT
will be tested prior to unit startup under the applicable plant-approved
surveillance instructions.

A listing of all type B test data since the unit 1, cycle 1 CILRT
conducted in December 1982 is included in this appendix with an individual
summary for cycle 2, and cycle 3 refueling outages (see Tables D-2 and
D-5).

B. Type C Tests

Three methods were used to perform the type C tests--the airflow method
and volumetrics mass flowmeter method described above, and a water method
displacement method.

The water displacement method consists of a calibrated ' water test tank
equipped with a sight glass. A timed water level drop is measured to
calculate the leakage past the valves (s) being tested. A separate air
source is used to maintain the water pressure at the prescribed test
pressure. A special " water inventory test" is conducted on containment
spray, applicable only to valves FCV-72-2 and FCV-72-39 and the remainder
of test utilizing the water displacement method are the ERCW discharge
isolation valves.

All testabic containment isolation valves were tested prior to the
performance of the CILRT. A listing of all type C tests and the
corresponding results of those tests performed on unit I since the cycle 1
CILRT is included in this appendix with individual summary sheets for
cycle 2 and cycle 3 refueling outages (see Tables D-1 and D-4).

.
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Any maintenance. action or repairs on cont $1nment iaolation valves subject
to type C tests which would affect leakage from primary containment will

j be retested,under the applicable plant-approved surveillance instruction
! before unit startup.
;

, ,

Penetrations in water-sealed systems subject to inventory restrictions and
penetrations whose leakage might bypass the shield building emergency gas
treatment system are identified in table D-1 and table D-4 of this
appendix.
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APPENDIX D

SUMMARY OF LOCAL LEAKAGE RATES

I. Unit 1, Cycle 2

Type B Leakage As Left

A. Bellows 0.0000 SCFH
B. Electrical 1.4938 SCFH
C. Resilient Seals 0.0000 SCFH
D. Air Lock Doors 0.0000 SCFH

Total Type B Leakage 1.4938 SCFH

Total C Leakage 2.5343 SCFH

As Left Maximum Allowable-

Total (Types B and C): 4.0281 SCFH 135.1 SCFH

Penetrations defined
as potential bypass
leakage paths: 2.0926 SCFH 56.29 SCTH

Penetrations water
sealed to at least
1.1 P subject-to
inventory restrictions:

A. ERCW discharge 0.0097 CFH 0.24 CFH
B. Containment spray 0.0000 CFH 0.08 CFH

.
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APPENDIX D

SUMMARY OF LOCAL LEAXAGE RATES

i

I. Unit 1, Cycle 3

Type B Leakage As left

A. Bellows 0.0974 SCFH
B. Electrical 1.3993 SCFH -

C. Resilient Seals 0.0000 SCFH [D. Air Lock Doors 1.6442 SCFH

Total Type B Leakage 3.1409 SCFH

* Total Type C Leakage 1.6357 SCFH;

i

t As Left Maximum Allowable

i.
* Total (Types B and C): 4.7766 SCFH 135.1 SCFH

Penetrations defined
as potential bypass
leakage paths: 0.5428 SCFH 56.29 SCFH

<l

i Penetrations water'

sealed to at least
I

1.1 P subject to
invenfory restrictions:

.

A. ERCW 0.0453 CFH 0.24 CFH

B. Containment spray 0.0718 CFH 0.08 CFH

*The total type C leakage excludes the "as lef t" leakage for penetrations X-58
and X-60. Containment isolation valves 67-562A (X-58) and 67-562B (X-60) "as

-left" leakage rates:were not available prior to the CILRT and submittal of
this report. The valves are awaiting repair or replacement, and the leakage
for both valves will be brought under acceptable limits prior to unit I
start-up. A complete summary of the unit 1, cycle 3 local leakage rates will
be included in the next unit 1 CILRT report.
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TABLE D-1
Type C Test Summary
Cycle 2 - Unit 1 ,

i

j Path Leakage Tabulation
i !
' As Found As Left
'

Valve- Path Valve Path
' Isolation Leak Leak Leak Leak,

Leakage Valve Rate Rate Rate Ratet

Path System Name Number SCFH SCFH SCFH SCFH Test Date

i

X-63 ERCW 67-95/575C 0.0019 0.0019 02/26/84
67-96 0.0008 0.0008 0.0008 0.0019 AF/AL

,

:

I I
!

'

**X-64 Chilled Water 31C-222 0.0000 0.0000 02/26/84
i 31C-223/752 0.0000 0.0000 0.0000 0.0000 AF/AL
l

**X-65 Chilled Water 31C-224 0.0000 0.0000 02/26/84
! 31C-225/734 0.0000 0.0000 0.0000 0.0000 AF/AL.

1

l
1 i

**X-66 Chilled Water 31C-229 0.0000 0.0000 03/01/84 '
4

!' 31C-230/715 0.0000 0.0000 0.0000 0.0000 AF/AL
! |
1

**X-67 Chilled Water 31C-231 0.0000 0.0000 03/01/84~ -
,

? 31C-232/697 0.0000 0.0000 0.0000 0.0000 AF/AL
-

,

I )

}-

, i

__ _. - . - _ _ _ - . . . . . _ . - - _ - _ _ -_
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f

,

i '

) TABLE D-1
! Type C Test Summary I

; Cycle 2 - Unit 1 '

!
'

Path Leakage Tabulation

i As Found As Left
; Valve. Path Valve Path

,
'

Isolation Leak Leak Leak Leak -

j Leakage Valve Rate Rate Rate , Rate
Path System Name Number SCFH SCFH SCFH SCFH Test Date

1

X-68 ERCW 67-141 0.0000 0.0000 03/02/84
,

67-580D 0.1186 0.0000 0.1186 0.1186 AF/AL-
'

|
i !
-

!
1

X-69 ERCW 67-130 0.1036 0.1036 0.1036 02/24/84
67-580A 0.0000 0.0000 0.0000 AF/AL i

;

!

1 |

1
*

j X-70 ERCW 67-139 0.0000 0.0000 0.0000 03/02/84 AF |
1 67-297/585B 8.211 0.0003 0.0003 04/02/84 AL
i
t i

!
; X-71 ERCW 67-134

.

0.0011 0.0011 0.0011 02/24/84 AF
! 67-296/585C 0.0145 0.0002 0.0011 02/28/84 AL

*

,

{ X-72 ERCW 67-142 0.0015 0.0015 0.0015 03/02/84
j 67-298/585D 0.0012 0.0012 0.0012 AF/AL

I -

-
.

,

I >

i

i

I
i

_ _ - _ - _ - _ _ _ _ _ - . . . - . ._ .. . - - . . .
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)
i

TABLE D-1
i M e C Test Summary

Cycle 2 - Unit 1

Path Leakage Tabulation.

] As Found As Left
j Valve Path Valve Path I

| Isolation Leak Leak Leak Leak.

! Leakage Valve Rate Rate Rate- Rate
{ Path System Name Number SCFH SCFH SCFH SCFH . Test Date
!

'

!
;

4 X-73 ERCW 67-131 0.0023 0.0023 0.0023 02/24/84
j 67-295/585A 0.0002 0.0002 0.0002 AF/AL
!

! ,

!

X-74 ERCW 67-138 0.0000 0.0000 03/02/84
67-580B 0.0000 0.0000 0.0000 0.0000 AF/AL .i

i*
i
) ~!
l X-75 ERCW 67-133 0.0000 0.0000 02/24/84 AF !
) 67-580C 85.2140 0.0000 0.2195 0.2195 02/29/84 AL

'

{ i
a

j **X-76 Service Air 33-704 0.0000 0.0000 02/22/84 ;
'

; 33-740 0.0000 0.0000 0.0000 0.0000 -AF/AL
i !

!
l
i **X-77 Demin. Water 59-522/529 0.0000 0.0000 02/22/84- |
) 59-633 0.0000 0.0000 0.0000 0.0000 AF/AL
s

!

*
1

i

l
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TABLE D-1
Type C Test Summary
Cycle 2 - Unit 1

Path Leakage Tabulation

As Found As Left
Valve Path Valve Path

Isolation Leak Leak. Leak Leak
Leakage Valve Rate Rate Rate Rate
Path System Name Number SCFH SCFH, SCFH SCFH Test Date

**X-106 PASF 43-460 0.0000 0.0000 02/26/84
43-325/307 0.0000 0.0000 0.0000 0.0000 AF/AL

**X-110 UHI 87-7/8/9 0.0000 0.0030 0.0000 0.0000 03/06/84
AF/AL

.

X-111 Purge 30-46/571 1.1660 1.1660 1.1660 1.1660 02/29/84
AF/AL

X-112 Purge 30-47/572 0.7341 0.7341 0.7341 0.7341 02/28/84
-

AF/AL

~

X-113 Purge 30-48/573 0.0000 0 . 0 0(10 0.0000 0.0000 02/28/84
AF/AL

**X-114 Ice Condenser 61-110 0.0000 0.0000 02/23/84
61-122/745 0.0000 0.0000 0.0000 0.0000 AF/AL
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TABLE D-1
j Type C Test Summary

Cycle 2 - Unit 1
1

Path Leakage Tabulation,

As Found As Left4

Valve Path Valve Path
. Isolation Leak Leak Leak Leak

Leakage Valve Rate Rate Rate Rate,

; Path System Name Number SCFH SCFH SCFH SCFH Test Date
'

a

|
<

1 **X-115 Ice Condenser 61-96 0.0000 0.0000 02/23/84
| 61-97/692 0.0000 0.0000 0.0000 0.0000 AF/AL
i
|

1

I **X-116 PASF 43-288 0.0000 0.0000 02/25/85 ,

43-287 0.0000 0.0000 0.0000 0.0000 AF/AL '
.

i

t

'

i

l

.

, ,

|. >

1
-

i, r

1 :.

} !

:
1

! 1

!
'

b
'

3
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. TABLE D-2
] Type B Test Summary

Cycle 2 - Unit 1

4 I. Bellows
1

Leakage Path X-12A Leakage Path X-13A

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 (IN) 03/13/84 0.0000 (IN) 03/13/84 '

O.0000 (OUT) 03/13/84 0.0000 (OUT) 03/13/84

1

i

Leakage Path X-12B Leakage Path X-13B

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 (IN) 03/09/84 0.0000 (IN) 03/13/84
0.0000 (OUT) 03/09/84 0.0000 (0UT) 03/13/84

l |

.

! Leakage Path X-12C Leakage Path X-13C

Leakage, SCFH Test Leakage, SCFH Test
4 AF/AL Date AF/AL Date

: 0.0000 (IN) 03/09/84 0.0000 (IN) 03/13/84
'

0.0000 (OUT) 03/09/84 0.0000 (OUT) 03/13/84
,

Leakage Path X-12D Leakage Path X-13D
J

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 (IN) 03/14/84 0.0000 (IN) 03/13/84
0.0000 (0UT) 03/09/84 0.0000 (OUT) 03/13/84

,

.

,

I

e

,-<me- . - - ~ ,,-,--.__.--.r,cy,y, _ ..-.,_myw _ _ . ., ,-.-- ,-- .,,...--,ry_ e -e ...m-. r y. e. 4~
-



TABLE D-2
Type B Test Summary
Cycle 2 - Unit 1

I. Bellows (continued)

Leakage Path X-14A Leakage Path X-17
4

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 03/04/84 0.0000 03/08/84 |

|
f:
i

Leakage Path X-14B Leakage Path X-20A

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date|

| 0.0000 03/04/84 0.0000 03/07/84

Leakage Path X-14C Leakage Path X-20B

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 03/09/84 0.0000 03/07/84

Leakage Path X-14D Leakage Path X-21

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 03/09/84 0.0000 03/07/84

Leakage Path X-15 Leakage Path X-22

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 03/07/84 0.0000 03/07/84

.

- _ - - _ _ - - - _ .



TABLE D-2
Type B Test Summary
Cycle 2 - Unit 1

I. Bellows (continued)

Leakage Path X-24 Leakage Path X-46

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 03/27/84 0.0000 03/08/84

Leakage Path X-30 Leakage Path X-47A

Leakage, SCFH Test Leakage, SCFlf Test
AF/AL Date AF/AL Date

0.0000 03/09/84 0.0000 (IN) 03/14/84
0.0000 (ouT) 03/14/84

Leakage Path X-32 Leakage Path X-47B

Leakage, SCFH Test Leakage, SCFl! Test
AF/AL Date AF/AL Date

0.0000 03/09/84 0.0000 (IN) 03/14/84
0.0000 (ouT) 03/14/84

Leakage Path X-33 Leakage Path X-81

Leakage, SCFil Test Leakage, SCFl! Test
AF/AL Date AF/AL Date

0.0000 03/08/84 0.0000 03/09/84

. .. ._ _ __ ._ _. ._



TABLE D-2
Type B Test Summary
Cycle 2 - Unit 1

I. Bellows (continued)

Leakage Path X-45 Leakage Path X-107

Leakage, SCFH Test Leakage, SCFH 'Itst
AF/AL Date AF/AL Date

0.0000 03/08/84 0.0000 03/09/84

Leakage Path X-108 Leakage Path X-14

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 03/13/84 0.0000 03/14/84

Leakage Path X-109 Leakage Path K-15

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 03/13/84 0.0000 03/14/84

.

.
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TABLE D-2 ,

Type B Test Summary,

Cycle 2 - Unit 1

i
*

II. Electrical

Leakage Path X-120E Leakage Path X-124E

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

; 0.0000 03/04/84 0.0000 03/06/84
.

Leakage Path X-121E Leakage Path X-126E

Leakage, SCFH Test Leakage, SCFH Test:
'

AF/AL Date AF/AL Date

0.0000 03/07/84 0.9641 03/05/84

;

4

Leakage Path X-122E Leakage Pat X-127E
l

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 03/04/84 0.0000 03/03/84;

| Leakage Path X-123E Leakage Path X-128E.

A L Dt A kL D e

0.0000 03/06/84 0.0000 03/04/84
.

i

Leakage Path X-129E Leakage Path X-134E,

Leakage, SCFH Test Leakage, SCTH Test
j AF/AL Date AF/AL Date
'

.

1 0.0000 03/05/84 0.0000 03/04/84
1

4

1 .

.
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TABLE D-2
Type B Test Summary
Cycle 2 - Unit 1

II. Electrical (continued)
Leakage Path X-131E Leakage Path X-135E

Leakage, SCFH~ Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 03/03/84 0.0000 03/04/84

Leakage Path X-132E Leakage Path X-136E l

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 03/06/84 0.0000 03/04/84

Leakage Path X-133E Leakage Path X-137E

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 03/06/84 0.0000 03/04/84

Leakage Path X-138E Leakage Path X-143E

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 03/04/84 0.0000 03/06/84

Leakage Path X-139E Leakage Path X-144E

Leakage, SCFH Test Leakage, SCFl! Test
AF/AL Date AF/AL Date

0.0000 03/05/84 0.0000 03/06/84
-

.

4
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TABLE D-2
Type B Test Summary
Cycle 2 - Unit 1

II. Electrical (continued)
Leakage Path X-140E Leakage Path X-145E

Leakage, SCFH Test Leakage', SCFH Test
AF/AL Date AF/AL Date

0.0000 03/04/84 0.0000 03/03/84

Leakage Path X-141E Leakage Path X-146E

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 03/06/84 0.5297 03/03/84

Leakage Path X-142E Leakage Path X-147E

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 03/05/84 0.0000 03/05/84

II. Electrical (continued)
Leakage Path X-148E Leakage Path X-152E

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 03/05/84 0.0000 03/05/84

.

.
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TABLE D-2,

Type B Test Summary
Cycle 2 - Unit 1

,

; II. Electrical (continued)

Leakage Path X-149E Leakage Path X-153E

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Da'te AF/AL Date

0.0000 03/05/84 0.0000 .03/04/84.

,

Leakage Path X-150E Leakage Path X-154E

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date,

>

O.0000 -03/05/84 0.0000 03/03/84
'

,

Leakage Path X-151E Leakage Path X-156E

Leakage, SCFH Test Leakage, SCFH Test'

AF/AL Date AF/AL Date
__

0.0000 03/05/84 0.0000 03/04/84

!

i..
Leakage Path X-157E Leakage Path X-163E

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 03/04/84 0.0000 03/04/84

.

Leakage Path X-158E Leakage Path X-164E
i

J Leakage, SCFH Test Leakage, SCFH Test
. AF/AL Date 'AF/AL Date
l

l 0.0000 03/04/84 0.0000 03/04/84

.

. - _ , , , . _ , - - - _ . - . - . . . . _ _ , , - . _ . , _ . _ . - , . . - - , . - - - - - - - - -
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TABLE D-2
Type B Test Summary

; Cycle 2 - Unit 1
!

II. Electrical (continued)
4

Leakage Path ~ X-159E Leakage Path X-165E
;

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 03/04/84 0.0000 03/04/84
,

.

Leakage Path X-160E Leakage Path X-166E

Leakage, SCFH Test Leakage, SCFH Test
j AF/AL

,
Date AF/AL Date

,

0.0000 03/04/84 0.0000 03/03/84
t

I
'

'

Leakage Path X-161E Leakage Path X-167E
'

Leakage, SCFH Test Leakage, SCFH. Test
AF/AL Date AF/AL Date i

__
,

0.0000 03/04/84 0.0000 03/05/84 ;

:

!
!

!
; Leakage Path X-169E Leakage Path X-170E
i

Leakage, SCFH Test Leakage, SCFH Test
. AF/AL Date AF/AL Date!

0.0000 03/05/84 0.0000 03/05/84

f

Leakage Path X-168E
'

!

'
Leakage, SCFH Test

AF/AL Date

0.0000 03/05/84
1

l

!

! !
.

- -. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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1 TABLE D-2
Type B Test Smraary
Cycle 2 - Unit 1

J

III. Resilient Seals l
'

Leakage Path X-1 Leakage Path X-54
>

|
j Leakage, SCFil Test Leakage, SCFl! Test'

AF/AL Date AF/AL Date
c ,

'

O.0000 02/20/84 0.0000 02/21/84j
j
;

! Leakage Path X-3 Leakage Path X-79A
i

i Leakage, SCFli Test Leakage, SCFl! Testi AF/AL Data
1 AF/AL Date
(j 0.0000 02/21/84 0.0000 02/21/84j 0.0000 04/03/84 0.0000 04/04/84i

I
J

Leakage Path X-40D
i

Leakage Path X-79B

i Leakage, SCFl! Test Leakage, SCFil Testj AF/AL Date AF/AL Date

0.0000 02/20/84 0.0000 02/21/84
0.0000 04/04/84

4

Leakage Path X-111 Leakage Path X-113
i

! Leakage, SCFil Test Leakage, SCFil Test! AF/AL Date AF/AL Date

] 0.0000 02/28/84 0.0000 02/28/84
f' t,

i
j

i i

I

i
I
i

i

; -



TABLE D-2
Type B Test Summary
Cycle 2 - Unit 1

III. Resilient Seals (continued)
Leakage Path X-112 Leakage Path X-118

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 02/28/84 0.0000 02/21/84

Leakage Path X-88

Leakage, SCFH Test
AF/AL Date

0.0000 02/21/84

.

0

, , _ , , _ , _ _ , _ - - ,-.------~-m - c -c# " ' ^ ^ " ' ' ' ~



TABLE D-2
Type B Test Summary
Cycle 2 - Unit 1

IV. Air Lock Door Test

Leakage Path X-2A Leakage Path X-2B

Leakage, SCFl! Test Leakage, SCFH Test
AF/AL Date AF/AL Date

4.9029 06/02/83 2.4445 06/01/833.3827 12/06/83 1.6661 12/06/83*0.0000 02/20/84 AF *0.0000 03/02/84 AF*1.6724 04/03/84 AL *4.0621 04/03/84 AL

* Denotes a single condition: either AF for the "as found" or AL for the
"as left" condition only. Otherwise, the Icakages shown are both the
AF and the AL conditions.

.



___ .

A

TABLE D-3
Type B and C Tests
Cycle 2 - Unit 1

Path Leakage Tabulation

Summary

As Found As Left

A. Type B Leakage

I Bellows 0.0000 SCFH 0.0000 SCFH

II Electrical 1.4938 SCFH 1.4938 SCFH

III Resilient Seals 0.0000 SCFH 0.0000 SCFH

IV Air Lock Doors 0.0000 SCFH 5.7345 SCFH

B. Type C Leakabe 1.9024 SCFH 2.5343 SCFH

.

l

.
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TABLE D-4
Me C Test Susunary
Cycle 3 - Unit 1

Path Leakage Tabulation

As Found As Left
Valve Path Valve Path

Isolation Leak Leak Leak Leak
Leakage Valve Rate Rate Rate Rate
Path System Name Number SCFil SCFil SCFil SCFil Test Date

X-9B Ventilation 30-9/10 0.0000 0.000. 0.0000 0.0000 04/11/84
0.0396 0.0396 0.0396 0.0396 05/03/84
0.0394 0.0394 0.0394 0.0394 05/04/84
0.0393 0.0393 0.0393 0.0393 05/05/84
0.0395 0.0395 0.0395 0.0395 05/08/84

-0.0393 0.0393 0.0395 0.0395 05/09/84
0.0389 0.0389 0.0389 0.0389 07/26/84
0.0392 0.0392 0.0392 0.0392 09/25/84
0.1788 0.1788 0.1788 0.1788 09/16/84
0.0000 0.0000 0.0000 0.0000 10/26/84
0.0405 0.0405 0.0405 0.0405 01/23/85
0.0404 0.0404 0.0404 0.0404 01/29/85
0.0000 0.0000 0.0000 0.0000 02/18/85
0.0000 0.0000 0.0000 0.0000 05/16/85
0.0000 0.0000 0.0000 0.0000 05/17/85
0.0000 0.0000 0.0000 0.0000 05/20/85
0.4338 0.4338 0.4338 0.4338 06/06/85
0.2294 0.2294 0.2294 0.2294 06/10/85
0.0000 0.0000 0.0000 0.0000 06/18/85
0.0000 0.0000 0.0000 0.0000 07/29/85



O
+4 st 4 st wt wt st 4 4 4 4 st st 4 4 st 4 4 st 4 st st st wt st 4
C CC CO CC 03 co C0 CC 00 CC CC 00 c0 CO CC C0 CO CO CQ CO c0 00 c0 co co c0C %%%%%NNNNNNNNNNNNNN%NNN%%

o N m @ cc m si co m - wt c co - c cm - st c C0 m in co C N
*J Q==m =CCm o-a M - NNNOOoOM =mNN
M NNNNN%%%NNNNNNNNNNNNNNNNN
0 ststwtst 4 m mto m eto eto e m m Q @ Q @ Q @ c e QH oooOCoooooCoooooooooooooo

OCCCC4Cem-NNM Ch N N O M N* OOC @ C
I o o o o o CS Cm C5 Ch e CS Cn CN 00 m C5 Ch - m @ Cn Ch Ch 00 m4M C= c o o o o m m m m m m m m M M M m st M M M M M M M** n se W

C. o. o. C. C. C. C. C. C. C. C C. C. C. C. C. C. M. C. C. C. C. C. C. C.q g nu .

LJMM CCCCCCCCCCCCCCCCCCCCCCCCCa
W
0
4

M C C O O C st @ m m - N N - Ch N N O w N m C C C m OT. O o o o o o CB Cm @ CBC5C5Ch m oc m CB m a Ch m Ch m C3coCh>M O% CoooomMMMMMMmmmmMstMMMMMmm
M M +4 W

Q o. o. o. o. O. C. C. C. C. C. C. C. o. O. C. C. m. C. C. C. C. C. C. C.g Q nU .

> >J M M CCCCCCCCCCCCCCCCCCCCCCCCC

,

C O O C O st D sn m m NN~mNNOwN~CCCeCC o o o o o C5 CB Ch & Ch e CS Ch cc Cm o Cn m m Ch m c3 cm cc Cno 4# 0= c o o o o M M m m m m m m m m m m st m m m m m m m> -* *J 4 *d W
C. o.o. o. o. O.C. C. o. C. C. C. C. C. C. C. O. M.C. C. o. O. C. C. C.he +4 e3 0 7U

M ~ n %dMM CCCCCCCCCCCCCCCCCCCCCCCCCG = "O
G *J 3 C

%t * = * .C 3
e D C N O

C Q H Lae
.J C C C c o st c in m - N N - e N N O - N - o C o Cn C

Ea3 m 9 0 M 0 o o o o o o cn & Ch Ch m o e co m Ch ch M Ch & m o c3 co o& O 00 aC >M O= c o o o o m m m m m m m m m m m M st M M M M m M Mcc H M M - M +4 W
o. o. o. o. O. C. C. C. C. C. C. C. C. C. C. C. C. m. C. C. O. C. C. C. C.eq ,Q q g r3 y

HU @ P3 >dMM CCCCCCCCCCCCCCCCCCCCCCCCCk
G "U M
>
U .C

H ed
n

%

c
0 to
m he m

| & & N %
M > .O st

mM H w
C 1 d I
M>*C O.

M M

O C
G o
9| *H

W Y
n

G M
b e ed

M Y
M C
> 0

t/3 >

b
64
MA 4a se o,

'
M *1 H
OA 0

e4 >4

i

i

4

I

1
'

I

,

- _ -. - _ . - - - , . _ , _ - , _ .._,_.-_,.__o., _ - . . .._,.._-.,__,y_. ..,,-.,-.-r----,---.-w- - - . -----ve



O
a ~1 st 4 1 st wt r14 4 4 st rt 4 4 vt 4 st rt 4 st rt wt r14 4
c3 CQ CQ cc CO Cc CO CQ CO CQ C0 00 cc co cc CO CQ 00 cc C0 00 cc c0 00 CC ccQ NN%NNNNNNNNNNNNNNNNN%%%%%

mNmNcm -Mec.=0C M De NO- mec0CMn NO4 NNNOCC--= NNNNNMCCCC----NM NN%%%N%%%%NN%%%%%NNNNN%NNO @ Q c N N N N N N N N N N N N N cc cc c0 cc cc cc c0 00 cola CCCCCCCCCCCCCCCCCCCCCCCCC

CB m C - m C e e N m m to Ch Ch to Ch CB C 4 N m Ch Ch 4 O
CO CO Ch Ch co o cc co c0 cc cc cc cc cc Cc cc cc Ch m %t cc cc CO N Ch.c M 0= M M M M M M M M st M M M M M M M M M st N M M M M Mw 9wA
C. C. C. C. C. C. C. C.N. O. C. C. C. C. C. C. C. C. M. N. O. C. C. N. O.c3 oev

A =J M f.c CCCCCCCCCCCCCCCCCCCCCCCCCa
he
0

eJ

M CB Ch C - Ch C m Ch N CB Ch Co Ch & CO CB e C 4 N m Ch m =t Caf. O cc cc CB Ch CO Ch cc CC cc cc c0 cc cc c0 cc cc cc CB m st cc CC c4 N m>M C= M M M M M M M M st M M M M M M M M M st N M M M M M- MwW
C. C. C. C. C. C. C. C. N. C. C. C. C. C. C. C. C. C. M. N. O. C. C. N. O.q W c3 o

> * 4 M U2 CCCCCCCCCCCCCCCCCCCCCCCCC

e o C - m C m Ch N m m to CS Ch 00 m m C st N Ch th Ch 4 CC Cc cc CB Cn oc Ch cc cc cc cc cc cc cc co cc co cc cn e %t cc cc cc N cmO .c M b= M M M M M M M M st M M M M M M M M M st N M m M M M> *m a es a k
C. C. C. C. C. C. C. C. N. O. C. C. C. C. C. C. C. C. M. N. O. C. C. N. O.w a es e es y

83 m es A 4 % U2 CCCCCCCCCCCCCCCCCCCCCCCCC
1

- "U

*? .
*M

3 C
a .O 03

0 m o e3 0
Q R H &ae

4 m Ch C - Ch C m m N Ch e Cc m e e0 cs e C st N Cm Ch Cm 4 CLaj M i 0 M C Cc cc m m c0 m c0 00 00 cc cc CC cc c0 to cc c0 Ch m 4 CQ co co N chW G 00 aq', >M C *** M M M M M M M M st M M M M M M M M M st N M M M M Mm w C:cc H M = -
C C. C. C. C. C. C. O. N. O. C. C. C. C. C. C. C. C. M. N. C.C. O. N. C.et .nd es et U e

HU G M > Mm CCCCCCCCCCCCCCCCCCCCCCCCC
e3o u

>
Q: .c

I~ M
es

A

C
.O D
M k -
M U U %
4 > .c =t
eon E -
0 1 d 1

M > *4 C
M M

0 C
H O
M eM
'A M

et
Q M *

k *M
M &
M C
> b

t/3 >

W
00
N .c *f!

Ma O
M et -



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

C
4 rtrtrt 4 wtrt 4 4 wtutrtrtrt a rt 4 r1strtrtrtrtrtrta

M CO CO CC CO CC CO CC CO C0 CC CC CC CO CC C0 C0 C0 00 CC CC CO CC CO CC (4C NNNNNNNNNNNNNNNNNNNNNNNNNN st N m m N O N O N rf N m a m Q CC a M A CC C N m NM NNNNMCOC*a NNNNOCCCmM -Ma m M
M NNNNNNNNNNNNNNNNNNNNNNNNNO CO C0 cc CO CC m Ch m m m Ch m m m Ch m m C C C C C C C Cb CCCCCCCCCCCCCCCCC*a a ---am

M m Ch & CC m C Ch e a co N N m N N N CO O M N N N O M
@ CC CC CC CC CC m CC CO Ch CC CS Ch cc Ch N Ch M C C% o m m C N.C M 0C CMMMMMMM@ MMMMMMmMNOMMMMCCd 4 +J W
m C. C. C. C. C. C. C. C. C. C. C. C. C. C. m C. M. C. C. C. C. C. C. N.g 0 4y .

.AAMM CCCCCCCCCCCCCCCCCCCCCCCCC
w
0

mI

M M m m Ch c0 m C & & M CC N N m N N N CO C M N N N O M< C @ CC CC CC Cc <4 Ch 4 CC C% (u m m w t.h m m M v m o m m C N>M OO mMMMMMMMcMMMMMMWMNOMMMMCCM 4 wW
m C. C. C. C. C. C. C. C. C. C. C. C. C. C. . O. M. C. C. C. C. C. C. N.mg gy .

> m.3 % V . CCCCCCCCCCCCCCCCCCCCCCCCC

M CB C5 m 00 m C e m a CC N N & N N N CC C M N N N O MC 4 CC CC CC CC C0 & CC cc CS CC CS Ch C0 m N Ch M C m Ch m CB C NO 4M UM mMMMMMMMWMMMMMMmMNOMMMMCC> ** w M wW
m C. C. C. C. C. C. C. C. C. C. C. C. C.C. .C. M. C. C. C.C. C. C N6. w g 0 gy .

e ~ M L A .Y. V3 CCCCCCCCCCCCCCCCCCCCCCCCC . .

1
- "U

eJ 3 C
rf L 'a* 4 3

e U2 C 9 0
C C H [.n.w M Ch m m CC Ch C CB Ch a CC N N m N N N CC C M N N N O MCa3 M i O Ut 0 4 CO CC CC CC CC m CC CC C"% CO Ch m CO Ch N e M C m Ch m m C NW 0 C4 *C >M OM mMMMMMMM4MMMMMMmMNOMMMMCCW. H M 4 * M wW

m C. C. C. C. C. C. C. C. C. C. C. C. C. C. . C. M. C. C. C. C. C. C. N..c .hg g 0 gy .

HU G N > e l T. V) CCCCCCCCCCCCCCCCCCCCCCCCC\ ~ U
G U A
% >
> U .c> M

m
b

d
.o 4
m b m
M U U N
N >4 stmm a m
O 9 3 i
M > 7.C C

M M
i

& C
G C
M n

id% M
4 '

m.e4
J

M &
M C> G

V3 >

1 0
e4
M .C *t

Mu o
M n m
O Che i

A H

1

l

.

_ __ _ _ _ _ . _ _ . _ . _ . _ _ _ _ _ _ . _ _ _ _ . _ _ _ .



'

e
t 44444?+ 4444444444444444444a 8888888888888888888888888D /////////////////////////91 4681 24791 46891 358791 468t 1 2222300001 1 1 1 1 22221 1 2222s /////////////////////////e 0000001 1 1 1 1 1 1 1 1 1 1 1 1 222222T 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

700207221 05040000407000333009079970905000000700000hk eH 8003053350702000040000044t atF 000001 00001 01 000000200000aeaC . . .

PLRS 0000000000000000000000000t
f
e
L

s 700207221 0504000040700033A e 300907997090500c000700000vk eH 8003053350702000040000044l at F 000001 00001 01 000000200000aeaC . . .

VLRS 0000000000000000000000000

7 00207221 0504000040700033n 3009079970905000000700000o hk eH 8003053350702000040000044y i t at F 000001 00001 01 000000200000r t aeaC . . .a 1 a PLRS 0000000000000000000000000m l d
m t u n

4 u i b u
- S n a o

D U T F
t 700207221 0504000040700033E s - e s e 3009079970905000000700000L e g A vk eH 8003053350702000040000044B T 3 a l atF 000001 00001 01 000000200000A k aeaC . . .T C e a VLRS 0000000000000000000000000l e
e c L
p y
yC h

T t
a

P

n
o 5
i r 1

t ee /
avb 4
ll m 1

oau -
sVN 0
I 3

e n
m o
a i

N t
a

m l
e i
t t
s n
y e
S V

e
g
ah A
kt 0
aa 1

eP -
L X

-



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

O
*d 4 to to to in e m to to to to e to to to an m to to to to to in to toM 00 CC C0 00 c0 C0 C0 00 cc CC C0 00 C0 C0 C0 00 00 CC 00 C0 co C0 00 CC CCQ NNNNNNNNNNNNNNNNNNNNNNNNNm N 4 N m m 4 @ C0 m M to c0 C ~ 4 @ 00 m M to cc O N in*J MCOOO-mM -NNNNMOOOOM =mmNNN(A NNNNNNNNNNNNNNNNNNNNNNNNND Nm~mm mmm~~m m ~mNNNNNNNNNNNb mOOOCCOCOOOOOOOOOOOCOOOCO

1
|

N O O M C - C O O O O to O C m C C C C C O O C C OC M C CO O m O O O O O M C O M O O O O O O O O O O.2 M C |C 4 N O C0 O M O O O O O 4 O O M 4 O O O O O O O O O*h nM %
O. m O. O. O. N.O. O. O. O. O. O. O.O. O. O. O. O. O. O. O. O. O. O. O.

r

g 0 gy .
, % A M V3 OOCOOOOOOOOOOOOOOOOOOOCOOI sJ

w
0
A
to NOCMCM CCOOOtoCOm@COOOOCOOC4: O C M O 00 O m O O O O O M C O M O O O O O O O O O O>M Q% 4 N O cc O M O O O O O 4 O O M 4 O O O O O O O O O*4 to *d %

O. w. O. O.O. N. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O.
' q g nU

> A M U3 OCOOOCCCCCOCCCOOOOOOCCCCO
.

4

NOOMCa OOOOOtoOOm@CCCOOOCCCC C M OCCC * O O O O O M C C M O O O O O O O O O OO .C M C% 4 N O CC C M C O O O O 4 O O M 4 O O O O O O O O O> n *J nM%'a O. a. O. O.O. N.O. O. O. O. O. O. O.O. O. O. O. O. O. O. O. O. O. O. O.h g oaO
M m n % A M V3 CCCOOOOOCCOOOCOCOOOOOOOOO
B

- 'c
*J 2 c

4 3 ** .Q 3
I V3 C eg o

Q .3 b Ca.
4J N o o M C - O o O O oan O O m @ O o O c o O C o OCa3 (A 4 0 la o O M C CO O - O O O O O M C O M O O O O O O O O O OJ 0 00 <| >M U =| 4NOC00MCOOOC4OOM4OOOOOOOOOQ b M M ** r3 &%

G.c O. a. O. O. O. N. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O.y en g eU
HU C re > A Gr. U2 CCOOOCOOOCOCCCOOOCOOOOOOC~ U

G U A
G A
>C.) .2
H. &

e5
%

C
0 m
e4 h m
4J O C N
tG > .C 4

H e=e E m
O m3 I,

ta > Z C
p.e M

C C
E .of5 e4
Z eJ

es
E
Q .e4
a a
fa C> c'

U3 >
i

00 t

20 .c *C.

M *e O
4 m M
0% I

& M

|

l
i

I

* |

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



.

0
*J to to e to LA LA m LA e LA m to O to to LA to to to LALALAm mn 00 CO C0 c0 00 a3 CO 00 00 00 00 00 CC CO CO CO CO CO c0 to CO CO CO C0 00Q N % % % % % % % % % % % % % % % % % N c0 N N N N NNM 4@WM M LA CC O N to N @ a mtoC0M Nto@h*O44 NOOQCa-*aNNNNNOOOO-NM M - NNm NNNNNNNNNNNNNNNNNNNmNNNNN0 N M M M M M M M M M m M M M 4 4 4 4 4 N 4 to to to toH OooooooCOOOoooOOOOo4OooOO

N O O O O O O O O O O O C O O CO C C O O O O M C C00 o o o o o o o O O O O O o o 4 O O O O o o CC C C.C M 03 00oCoooooooOOoCOCQoooooo00CC& MM k
O. O. O. O. O. O.O. O. O.O. O. O. O.O.O. m O.O.O.O.O.O.O. O. O.A .C

g eU .

-3 % to OCCQOOOOCCCOOCCCOOCCCCCCOM
tw
0

A
m NOOoOOOOOOOOOOOCoooOOOOnoO4 0 00 O O C o o O O O C C o O O o 4 o o o o o o 00 o o>M 0 C: a3 O O o o o o C O O O C C o o CC C O O o o o oc o oM MMA

C. O. C. C. C. O. O. O. C. O. Q. C. C. Q. O. . o. C. Q. Q. Q. Q. O. Q. O.g C gy
> >-3 2: U3 OCCCCCCCCCCCCCCOQCCCCCCCO

N O O O O O O O O O O O O O O C0 C O O O O O m c OC 00 o o o o o o o O o o o o o o 4 o o o o o o 00 o oO .C M
M .C O CO o o o o C o O C C O o o o o 00 C o O O O C CC O O> * .J JW

O. O. O. C. O. O. O. C. C. C. O. C. C. O. O. . O. C. O. O. C. C. O. Q. C.k sa eC cy
n ~ to % A % U3 OOCCCCCOOOOOOOOOOOOOOOOOOm 'C

M.
3 C

4 .D 3*

9 t/3 C to O
A D b C&e

M N O O O O O O O O O O O O O O CO O O O O O O M O Ota3 to 8 0 to O C0ooooCoOOOOOOoo4OOoOOOCOooW 0 00 4 >M 0 == c0 o o o o o o o o o o o o o o Co o o o o o o CO o osc H m M M cJ6
C. C. C. O. C. C. Q. Q. C. Q. O. O. C. O. O. . O. C. Q. Q. Q. Q. O. O. C.4 x c4 mO

bU C m > m-3 % U3 CCCCCCCCCOCCOCOCCCOCCCCCC~ 0
0 U 4

U .Cn M
n
%

C
.O BA
ce k e
M 0 0 %
4 > .c 4
mM 5 m
oe= 8

m>M C
M M

0 C
E

.Oc sf

M M
n

E m
0 *e4
M ed
f/3 C
> 0

U2 >

0
00
to .C 4
M se O
M M M
0A I

>J M

.



0
W m LA A m to m m m W in LA to LA LA O m m to m m to in LA to to
r'3 CC cc CC 00 c0 CC CC CC 03 CC CC CC CC CC 00 CC CC co cc CC CC CC co Cc coC NNNNNNNNNNNNNNNNNNNNNNNNN

NNm-@ N O N 4 CC - 4 C CQ - m to CC CB N LA 6 Cn N 4
4 NNNMCC----NNNNOOOOOM ---NNm NNNNNNNNNNNNNNNNNNNNNNNNN0 LA m LA m C C C C C @ C C C C N N N N N N N N N N N
b COOOOOOOCCCCOOOCCCOCOOQOC

O
O C O O O O O O O O O O O @ O O O Ch to O O O O O O
O O O O O O O O O O O O O m O O O 4 Cn O O O O O O

A.* X 0M O O O O O O O O O O O 4 O CC O O O Nsn O O O O O Om *b %
C. O. O. O. O. O.O. O. O. O. O. O.O. ~. O. O. O. M. O. O. O. O. O. O. O.m0 my

% A % tn OCOOCCOCCOOCCOOCCOOOOOOOO4
hw
O

A

m OOOOCOOOOOOOO@OOOCntooOOOOO
*C 0 C O O O O O O O O O O O O M O O O 4 CB C O O O O O

>X 0 |"||| O O O O O O O O O O O 4 O (C O O O N LA O O O O O OM M .3 A
C. C. C. O. O. O. O O. O. O. O. O. O. m C. O. O. M. C. O. C. O. O. O. O.m0 mu .

> A Q|| V. OOCCCCOOOOOCCCCCCOCCCOOOC

OOOOOOCOOOOOO@OOOChtoOOOOOOC C O O O O O O O O O O O O M C O O 4 Ch C O O O O OO .c 4 0= O O O O O O O O O O O 4 O cc O O O N LA O O O O O OA *** *a m +J W
O. O. O. O. O. O. O. O. O. O. O. C. C. . O. C. C M. C. C. O. O. O. O. O.6 .J mg my .

es e m % A Cr. Va COOOCCOOOOOOCOCOOOOOOOCOO
5

- 'O
.J 3 C

4 2 ** .C 3
e to = m o

C O la Ca.
*J O O O O O O O O O O O O O c O O O ChLA O O O O O O

Es2 m I o rA 0 OOOOOOOOOOOOOMOOO4csOOOOOOA 0 00 <. >M 0 :::: O O O O O O O O O O O 4 O CO O O O N to O O O O O OC2 (= M m - awW
O. o. o. C. Q. O. C. C. O O. o. O. O. m o. O. O. M. O. O. O. O. O. O. O..c ,y. m o c3 y . .

(-* U U m > W Q|| T. OOOOCCOOOCOOOOOOOOOOOCCOOm 0
0 U A

U 4s -
M
L

c
o

to.*M L P-

M 0 0 %
m > .C 4
c*ee E m
oo= a
to > 2; O

>=* M

C C
E O
M *H
Z M

e
E -
C *N
M M
M C
h 0

Vs >

0
00
mA *C

M *J Q
m es -
0A I

A M



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

0
W mtototo eintotointoto stststst 4 stst 4 ststwtn M 00 CQ 00 00 00 CC 00 00 CC 00 00 CQ CO 00 00 CO 00 00 C0 00 03 00C NNNNNNNNNNN NNNNNNNNNNN>

m m N to N m N 4 Q m M NmM M 4 CO m @ m to Qs +J NOOOOO~~~NN OOmoOOONNNN(4 NNNNNNNNNNN %%NNNNNNNNN0 N CC CO CO C0 00 03 CO CC C0 C0 st st s7 to to m to N 00 Ch Chb COOOOOOOOOO OOOOOOOOOOO

CCCCCOOOOOO O O O @ st to to m N st NOOOOOOOOOOO O O O m m Ch m cc m m Ch: M
n .C = OOOOOOOOOOO OOOMMMMMMNMJ kse

O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. C. C. M. C.n0 no
% A % V3 OOOOOCCOOOO OOOOOOOOOOC,

u\*
tee
O

A

m C000000000C COO @4mmmN4N4. O OOOOOOOOOOO O O O m m Ch m CC C mma >M C= OOOOOOOOOOO OOOMMMMMMNM- n +* k
O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. m C.m0 nU

.> A M V3 OCOOOCOOOOO OOOOOOOOOOO

OOOOOOOOOOO O O O c st in to Ch N 4 N
i C OOOOOOOOOOO O O O Ch m Ch m CC Cm m ChO CMn .0 = OOOOOOOOOOO OOOMMMMMMNM> ** se J %

C. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. ~. O.h a n0 nU
s n m n % A D; U3 OOOOOCCOOOO OCCOOOOOOOC' E - 't3

E +J 3 C
4 3 *.* .c 3

,I e U3 C @ O
'

C3 D 6 W
+J CCCCOOOOOOO O o O e wt to an Cn N st Nf.a3 m I O M C COOOCOOOOOO O O O Cn Cn m m 00 m Cn ms3 0 00 *C >M 0= OOOOOOOOOOO OOOMMMMMMNM *

CC b M M - M .J A
O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. C. O. O. m o.sc g g 0 mo

.HU U N > A M V3 OCOOOCCOOOO CCCOCCOCCOOm 0
0 Q A
G >
> U .C
b *J

m
b

c
.o in N
e4 h m m
M 0 0 % N
N > .Q 4 @
c e e.4 e m -

J O 4 O I I
to > 2 O Oa

'
>.e M M

i

i
i

1

0 C C
E O O

, 4 4 *M
I Z M M

n n
1 E m. m.0 . .

ed & &
M C C> 0 0

U3 > >

,

f

00
N .C *C 33
M se o O
M cJ m m
0A I iW M Mj

4

.

--..-w--..+--mnw , +-w- - - - , p.mr,-,- ..,_.-..m. ,.s..%.- - -,,. ., ..-.--r,.---------..--.--e-.----:- - -w- - - - -y --w- --+--



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

0
a 4 tototototototoinin 44444444444toC CC 00 CC CO CO CO 00 00 co e CC co CC CO CC 00 00 CC co 00 00 00C NNNNNNNNNN .NNNNNNNNNNNNc M Ch CO @ N O C CC m Ch - M 4 cc Ch c M c @ co Mw NNNm m * NOmN O~OOOONNNNNNm NNNNNNNNNN NNNNNNNNNNNN0 Cm N to to LA @ c N 4 4 to to to in N Ch Ch C N m

m
>= oCOOOOOOO OOOOOOOOOmmom

1

OOO@OOOOOO O O @ 4 4 4 Cn N N N in OOOtoOOOOOOO O O Cn Ch m Cn CO Ch Ch N 00 O.c M U= 00Ch4OOOOOO O O M M M M M M M to N OM M sa k
O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. M. C.g 0 gy

; 4 A Cr. U2 OOOOOOOOOO OOOOOOOOOOOOw
toe
O.

A
#

m OOO@ OOOOOO O O @ 4 4 4 Ch N N N to o*C 0 COtooOOOOOO O O cs m Ch Cn co Ch CB N co O'
>M C= 0 O CB 4 O O O O O O O O M M M M M M M to N OM to se k

O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. n. O.g 0 mO
> A z u2 0000000000 000000000000 |

.

|

! OOOeOOOOOO O O Q 4 4 4 m N N Nto OC OOtoOOOOOOO O O CBChCn c1 (O Ch m N CO OO .c M C= OOcs4OOOOOO O O M M M M M M MLA N O> *M M @ ee k
O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. (9. O.b. W m0 mu

n m M 4 A Cf U3 OOOOOOOOOO OOOOOOOOOOOOE M *J
E +J 3 c

4 3 ** .C 2
0 03 C 4 C

Q Q E* &a.
4 OOOeCCCOOO O O c 4 4 4 Ch N N N to OEa3 m B C m O COtoOOOOOOO O O <b Ch Cn Ch c0 Ch Cn 5 co oe.J 0 00 =C >M C= 0 0 Ch 4 O O O O O O OOMMMMMMMtoNO'

50 H n C * C M k
O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. M. C.ac M nU nU

HU C n > A M U3 OOOOOOOOOO OOOOOOOOCOOOm 0
0 0 A
A >

. E U .c
1 6 +J
i c

L

C
O N. o** k - g
M C 0 % %4 > .C @ ChMM E m -oe= 0 im>2 O oM (9 m

4

d

!

O C c
| G O

.o.gM *.4 ,

Z M M' e aS M w<

( 0 *d .m
6 4d & Qm C g> 0 0M > >

i

0
00
M .C CC
M se O m
@ M m mCA B g

A H M

.

. - - . - - , 4 , _ , - - . - - - ,,---%_- --- _-__.- , ,-----m--- - -y.- , --%_.%.,



%%JJ k4<<<< <<
. 4J einininin eininin inininin m inM 00 00 00 CC C0 00 CC 00 00 00 00 CO 00 00 ccA NNNNNNNNN NNNN NN

M @ N O @ @ C0 - @ N nn N nn 4 00M Ca a NNO-NN moaO OmM NNNNNNNNN NNNN NN0 4 in nn an to @ @ Q N 00 @ CO @ mmb oOOOOOOOO OOOO OO

OOOOOOOOO C0 O
OOOOOOOOO 4 04M C3 OOOOOOOOO a OeJ n eJ k
O. O. O. O. O. O. O. O. O. 4

O.q g 30
L A M U3 OOOOOOOOO ~ OM

Le
O

A

to OOOOOOOOO CC O OO4 O OOOOOOOOO 4O OO>M 02 OOOOOOOOO aO OOM @ *J k
q g gy O. O. O. O. O. O. O. O. O. 4. O. O. O.
> A M U3 OOOOOOOOO ~O OO

OOOOOOOOO O NC 'COOOOOOOO O NO AM 0M OOOOOOOOO O N> ar* +J m 4J k
O. O. O. O. O. O. O. O. O. O. m.be M g g my

M ~ @ ' % A M U3 OOOOOOOOO O ~

l +*J

- 'O
2 c

4 A 2-
I U3 C 4 o

O D H N
M COOOOOOOO 4O ON

Ca3 U2 0 0 to 0 COOOOOOOO @ O ONA 0 00 aC >M 02 OOOOOOOOO Ch O ONCC b M 4 p4 m +4 4
O. O. O. O. O. O. O. O. O. N. O. O. m.<C 3 momu

b U 0 m > W M V3 OOOOOOOOO MC CMm 0 ~
0 U M MA >
> U 4

H1 sa
m
b

4
NC NN

O O -M@
.co be N N@M 0 0 N NN4 > .c O NN

gM c=4 - NNO M 8 I IM>2 O NN
M M @@

0 C
E .og .e

M
e

E
.M0 e4

ed M y)
M C U> 0 >U3 > u

0
00
NA
M sa H snN n M mWA B tM M M

3

.

.



kA
*C *C0

w in in in to in to to to toe e e e e e ao e ao ao -o N N N N - N N NN N@ h @.2 MA 4A 4A rao N oA4 - N N aC * *C - =C * *C MN M *Cto N N NN NN NN NN NN NNO in c 5W m4 mW mW 44 oo Ab o o o =C C =C o *C o =C oo o<

o o o o o o o oo o o o o o o o42 0* o o o o o o o oa maA

%A%m
. o. o. o. o. o. O. C. . o.en O nu
o o o o o o o o

tw
0

A

to o o oo oo oo oo oo oo*C 0 o o oo oo oo oo oo oo>M 0% o o oo oo oo oo oo ooM MMW Q Q Q o. C. Q. QQ QQ Q C. C. C.eg 0 eg y . . . . . . . .

> A QG V3 o o oo oo oo oo oo oc

o o o o o o o oC o o o o o o o oO AX 0% O o o o o o o o> H 4.* mWW o. O. C. C. O. Q Q o.k a nO r3 U . .

M ~ M h. A D*. U3 C o o o o o o oI m 'C
.J 3 C

4 m A 3
e y) = m Oo D H Aw . o o oo oo oo oo ao o oo

Ca3 to I O TA 0 o o oo oo oo oo .t o ooA 0 00 aC >M O :C o o oo oo oo oo oo ooCC H M e9 - #1 wW o. O. C. o. C. C. C. C. C. C. m. Q. o. o.=C x g 0 my
b U C M > A Cr. U3 o o oo oQ oo oo 4Q oo- 0 N

O U A M& >
>U 4
61 &

#9
%

toC m
.O N
ce b N
4 0 0 m m mo NN
e5 >A o o o- aN mo
m- E M M MM NM ca m N-
O 4 d e e e e i e i I e e
to > 2 M M MM MM MM NN

>e 4 4 44 44 44 MM

0 W
g .n
n =C
2

M
E O O O
0 m M %
a k C. C. U
in u) E E C
A *C to m O

V3 A &3 U2 U

0
00
en A 4 o. Ms M in in @
eg e5 N N N N
OA 0 0 8 i

A X X X X
h h h

.

W



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

TABLE D-4
Type C Test Summary
Cycle 3 - Unit 1

,

Path Leakage Tabulation

As Found As Left
Valve Path Valve Path

j Isolation Leak Leak Leak Leak
Leakage Valve Rate Rate Rate Rate' Path System Name Number SCFH SCFH SCFH SCFH Test Date

!
1

X-27C SLRT 52-IN 0.0000 0.0000 0.0000 09/12/85
52-0UT 0.0000, 0.0000- 0.0000 AF/AL

i

1

*dX-29 Component Cooling 70-92 0.0000 0.0000 0.0000 04/17/85 AF4

70-89/698 0.0000 0.0000 0.0000 04/19/85 AL

0.0000 0.0000 09/03/85
0.0000 0.0000 0.0000 0.0000 AF/AL

**X-30 SIS 63-84/23 88.2195 0.0000 9.5880 9.5880 07/18/85 AF
63-71 0.0000 0.0000 07/20/85 AL

13.3582 13.3582 0.0836 0.0836 09/11/85 AF
20.5330 0.0000 11/26/85 AL

**X-34 Control Air 32-110/375 0.0000 0.0000 11/17/85
32-377 0.0000 0.0000 0.0000 0.0000 AF/AL.

_ _ _ _ _ _ _
_

_ _ _ _ _ _
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TABLE D-4
Type C Test Summary
Cycle 3 - Unit 1

Path Leakage Tabulation

As Found As Left
Valve Path Valve Path

Isolation Leak Leak Leak Leak
Leakage Valve Rate Rate Rate Rate
Path System Name Number SCFH SCFH SCFH SCFH Test Date

**X-47B Ice Condenser 61-193 0.0000 0.0000 09/10/85
61-194/680 0.0000 0.0000 0.0000 0.0000 AF/AL

X-48A Containment Spray 72-39 0.0359 0.0359 0.0359 0.0359 03/14/85
AF/AL

0.0359 0.0359 0.0359 0.0359 09/10/85
AF/AL

X-48B Containment Spray 72-2 0.0359 0.0359 0.0359 0.0359 09/10/85
AF/AL

**X-50A Component Cooling 70-87/687 1.1400 1.1400 0.0000 09/03/85 AF
70-90 0.0000 0.0000 11/24/85 AL

*X-50B Component Cooling 70-134 0.0000 0.0000 09/03/85
70-679 0.0000 0.0000 0.0000 0.0000 AF/AL
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TABLE D-4-

Type C Test Summary-

Cycle 3 - Unit 1

Path Leakage Tabulation

As Found As Left
Valve Path Valve Path

Isolation Leak Leak Leak Leak
Leakage Valve Rate Rate Rate Rate

Path System Name Number SCFlf SCFil SCFil SCFil Test Date
|

X-57 ERCW 67-112 0.0000 0.0000 04/22/85

67-112 0.0000 0.0000 0.0000 04/23/85 AF
67-111/575D 0.0000 0.0000 0.0000 04/25/85 AL

67-111/575D 0.228 0.228 05/03/85
67-111/575D 0.0000 0.0000 05/09/85.

67-111/575D 0.0000 0.0000 09/07/85
67-112 0.0000 0.0000 0.0000 0.0000 AF/AL

X-58 ERCW 67-83 0.0000 0.0000 05/06/85
0.0000 0.0000 05/13/85

67-83 0.0000 0.0000 09/08/85 AF

67-562A1 265.3311 265.3311

367-562A "as left" leakage was not available prior to CILRT and submittal of this
report. Valve will be repaired or replaced and the leakage brought under
acceptable limits prior to unit I start-up. The "as left" leakage as well as a
summary of local leakage rates for the unit 1, cycle 3 refueling outage will be
included in the next unit 1 CILRT report.

_ _



TABLE D-4 -

Type C Test Summary
Cycle 3 - Unit 1

Path Leakage Tabulation

As Found As Left
Valve Path Valve Path

Isolation Leak Leak Leak Leak.

Leakage Valve Rate Rate Rate Rate
Path System Name Number SCFH SCFH SCFH SCFH Test Date

X-62 ERCW 67-91 0.0000 0.0000 04/17/85

67-91 0.0000 0.0000 04/18/85

67-91 0.0000 0.0000 09/11/85 AF/AL
67-562C 0.0000 0.0000 0.0000 0.0000 09/08/85 AF/AL

.

X-63 ERCW 67-96 0.0000 0.0000 04/16/85' 67-96 0.0000 0.0000 04/16/85

67-95/575C 0.0000 0.0000 09/08/85
67-96 0.0000 0.0000 0.0000 0.0000 AF/AL

.

**X-64 Chilled Water 31C-222 0.0000 0.0000 09/06/85
31C-223/752 0.0000 0.0000 0.0000 0.0000 AF/AL

**X-65 Chilled Water 31C-224 0.0000 0.0000 09/06/85
31C-225/734 0.0000 0.0000 0.0000 0.0000 AF/AL



TABLE D-4
Type C Test Summary
Cycle 3 - Unit 1

Path Leakage Tabulation

As Found As Left
Valve Path Valve Path

. Isolation Leak Leak Leak LeakLeakage Valve Rate Rate -Rate RatePath System Name Number SCFH SCFH SCFH SCFH Test Date

**X-66 Chilled Water 31C-229 0.0000 0.0000 09/25/85
31C-230/715 0.0000 0.0000 0.0000 0.0000 AF/AL

**X-67 Chilled Watet 31C-231 0.0000 0.0000 09/25/85
31C-232/697 0.0000 0.0000 0.0000 0.0000 AF/AL.

X-68 ERCW 67-141 0.0000 0.0000 09/23/85 AF
67-580D 234.2595 234.2595 0.0000 0.0000 10/02/85 AL

X-69 ERCW 67-130 0.0000 0.0000 11/14/85 'Ju?-

67-580A 30.0918 30.0918 0.0000 0.0000 11/20/85 AL

X-70 ERCW 67-139 0.0000 0.0000 09/24/85
67-297/585B 0.0005 0.0005 0.0005 0.0005 AF/AL



!

TABLE D-4
Type C Test Sununary
Cycle 3 - Unit 1

Path Leakage Tabulation

As Found As Left
Valve Path Valve Path

Isolation Leak Leak Leak Leak
Leakage Valve Rate Rate Rate Rate.

Path System Name Number S_CFH SCFH SCFH SCFH Test Date
,

X-71 ERCW 67-134 0.0000 0.0000 11/14/85 AF
67-296/585C 0.0410 0.0410 0.0002 0.0002 11/24/85 AL

X-72 ERCW 67-142 0.0000 0.0000 09/24/85
67-298/585D 0.0016 0.0016 0.0016 0.0016 AF/AL

X-73 ERCW 67-131 0.0000 0.0000 11/14/85
67-295/585A 0.0007 0.0007 0.0007 0.0007 AF/AL

X-74 ERCW 67-138 0.0000 0.0000 09/23/85 AF
67-580B 518.8516 518.8516 0.0000 0.0000 10/02/85 AL

-

.

e



TABLE L-4
Type C Test Summary
Cycle 3 - Unit 1

Path Leakage Tabulation

As Found As Left
Valve Path Valve Path

Isolation Leak Leak Leak Leak
Leakage Valve Rate Rate Rate Rate
Path System Name Number SCFil SCFH SCFH SCFH Test Date

X-75 ERCW 67-580C 1.2338 1.2338 02/23/85

67-580C 4.0622 4.0622 02/24/85

67-580C 0.8662 0.8662 02/25/85

67-580C 0.8862 0.8862 02/26/85

67-133 0.0000 0.0000 11/14/85 AF
67-580C 141.8457 141.8457 0.0000 0.0000 11/20/85 AL

**X-76 Service Air 33-704 0.0000 0.0000 08/27/85
33-740 0.0000 0.0000 0.0000 0.0000 AF/AL

.

**X-77 Demin. Water 59-522/529 0.0000 0.0000 08/27/85
59-633 0.0000 -0.0000 0.0000 0.0000 AF/AL

**X-78 Fire Protection 26-243 0.0000 0.0000 08/27/85
26-1296 0.1740 0.1740 0.1740 0.1740 AF/AL
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TABLE D-41

! Type C Test Summary
I Cycle 3 - Unit 1

Path Leakage Tabulation

As Found As Left
Valve Path Valve Path

Isolation Leak Leak Leak Leak
; Leakage Valve Rate Rate Rate Rate

Path System Name Number SCFH SCFH SCFH SCFH Test Date

**X-90 Control Air 32-287 1.3561 1.3561 04/18/85 ;

) 32-287 0.0000 0.0000 04/29/85
t

32-80/285 0.0000 0.0000 08/30/85 AFi

'

32-287 100.6281 100.6281 0.0000 0.0000 11/08/85 AL
!

.

i

!
X-92 Sampling System 43-207 0.0000 0.0000 09/16/85

43-208 0.0000 0.0000 0.0000 0.0000 AF/AL
i

I **X-93 Sampling System 43-34 0.0000 0.0000 09/14/85
i 43-35 0.0000 0.0000 0.0000 0.0000 AF/AL

'

: |
.

|

**X-94 A/B Radiation
Monitoring 90-107 0.0000 0.0000 10/03/85 AF/AL,

; 90-108/109 0.0000 0.0000 0.0000 0.0000 10/01/85 AF/AL
i
!

:

i
i

I

|
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j TABLE D-4
Type C Test Sumsnaryi

| Cycle 3 - Unit 1

Path Leakage Tabulation

)!
;

As Found As Left !
Valve Path Valve Path

! Isolation Leak Leak Leak Leak
| Leakage Valve Rate Rate Rate Rate
! Path System Name Number SCFH SCFH SCFH SCFH Test Date

'

!
!

X-97 Ventilation 30-134 0.0000 0.0000 09/06/85 AF;

| 30-135 0.0000 0.0000 0.0000 0.0000 11/26/85 AL -

,

I.

.X-98 ILRT 52-IN 0.0000 0.0000 09/12/85 ,

I 52-OUT 0.0000 0.0000 0.0000 0.0000 AF/AL :,

) !
j !

} X-99 Sampling System 43-202 0.0000 0.0000 0.0000 0.0000 09/16/85 f
| AF/AL |
1 t
i

1 X-100 Sampling System 43-201 0.0000 0.0000 0.0000 0.0000 09/16/85
]* AF/AL
i j

i
'

| **X-110 Upper Head |
.

Injection 87-7/8/9 0.0000 0.0000 0.0000 0.0000 10/08/85 i
: AF/AL
1 |

4
,

'

> 1

: X-111 Ventilation 30-46/571 0.0000 0.0000 0.0000 0.0000 09/17/85
; AF/AL j
; ;

- . . _ _ _ - __. _ .__ - __ ...-_ _ __ . . _ . _ _ _ - _ _ . __ . - _ _
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TABLE D-5
Type B Test Summary
Cycle 3 - Unit 1

I. Bellows

Leakage Path X-12A Leakage Path X-13A

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0085 (IN) 09/24/85 0.0000 (IN) 09/24/85
0.0000 (OUT) 09/19/85 0.0000 (OUT) 09/24/85

Leakage Path X-12B Leakage Path X-13B

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0042 (IN) 09/17/85 0.0000 (IN) 09/17/85
0.0042 (OUT) 09/17/85 0.0000 (OUT) 09/17/85

Leakage Path X-12C Leakage Path X-13C

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 (IN) 09/17/85 0.0000 (IN) 09/17/85
0.0000 (OUT) 09/17/85 0.0000 (OUT) 09/17/85

Leakage Path X-12D Leakage Path X-13D

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 (IN) 09/19/85 0.0000 (IN) 09/24/85
0.0000 (OUT) 09/19/85 0.0000 (0UT) 09/24/85
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TABLE D-5
Type B Test Summary

|

Cycle 3 - Unit 1-

,

I. Bellows (continued)

Leakage Path X-14A Leakage Path X-17 |

i Leakage, SCFH Test Leakage, SCFH Test
; AF/AL Date AF/AL Date
,

'
O.0000 09/18/85 0.0000 09/18/85

,

N

.,

Leakage Path X-14B Leakage Path X-20A
'

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

r

0.0000 09/19/85 0.0000 09/18/85

i
f

,

Leakage Path X-14C Leakage Path X-20B

Leakage, SCFil Test Leakage, SCFl! Test
,'

AF/AL Date AF/AL Date

0.0000 09/18/85 0.0000 09/18/85
s t

Leakage Path X-14D Leakage Path X-21

Leakage, SCFH Test Leakage, SCFH Test
', AF/AL Date AF/AL Date
.

0.0000 09/19/85 0.0000 09/18/85
;

1

j Leakage Path X-15 Leakage Path X-22
i !

AF'kL Date A L Dt
;

0.0000 09/18/85 0.0000 09/18/85 |t

I
)

4 .

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



-

TABLE D-5
'"
g B Test Summary
Cycle 3 - Unit 1

I. Bellows (continued)

Leakage Path X-24 Leakage Path X-46

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 09/18/85 0.0085 09/18/85

Leakage Path X-30 Leakage Path X-47A

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0233 09/18/85 0.0000 (IN) 09/25/85
0.0000 (OUT) 09/25/85

Leakage Path X-32 Leakage Path X-47B

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

,

0.0064 09/18/85 0.0000 (IN) 09/24/85
0.0000 (OUT) 09/24/85

Leakage Path X-33 Leakage Path X-81

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date '

O.0000 09/18/85 0.0000 09/18/85

.
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TABLE D-5
Type B Test Summary
Cycle 3 - Unit 1

I. Bellows (continued)
lLeakage Path X-45 Leakage Path X-107

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0106 09/18/85 0.0000 09/18/85'
.

Leakage Path X-108 Leakage Path X-14
>

Leakage,.SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 09/18/85 0.0000 09/25/85

|
[ Leakage Path X-109 Leakage Path K-15

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date_

0.0317 09/18/85 0.0000 09/25/85
i

i

j
|

,

|

l'

9

.

O
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TABLE D-5
Type B Test Summary
Cycle 3 - Unit 1

;

II. Electrical

Leakage Path X-120E Leakage Path X-124E

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0064 09/07/85 0.0000 09/30/85
,

(

Leakage Path X-121E Leakage Path X-126E

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0064 09/05/85 0.6971 09/05/85<

!

Leakage Path X-122E Leakage Path X-127E
<

Leakage, SCFH Test Leakage, SCFil Test
AF/AL Date AF/AL Date

0.0000 09/04/85 0.0000 09/03/85

4

Leakage Path X-123E Leakage Path X-128E

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date . AF/AL Date

0.0127 09/04/85 0.0000 09/04/85

: Leakage Path X-129E Leakage Path X-134E

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0021 09/06/85 0.0191 09/04/85

1

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



TABLE D-5
Type B Test Swnrnary
Cycle 3 - Unit 1

II. Electrical (continued)
Leakage Path X-131E' Leakage Path X-135E

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 09/06/85 0.0254 09/04/85

Leakage Path X-132E Leakage Path X-136E

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0254 09/04/85 0.0000 09/04/85

Leakage Path X-133E Leakage Path X-137E

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0064 09/04/85 0.0030 09/04/85

Leakage Path X-138E Leakage Path X-143E'

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 09/04/85 0.0000 09/04/85

Leakage Path X-139E Leakage Path X-144E

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 09/05/85 0.0106 09/04/85
-

.

G
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TABLE D-5
Type B Test Summary
Cycle 3 - Unit 1

II. Electrical (continued)
Leakage Path X-140E Leakage Path X-145E

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 09/04/85 0.0000 09/06/85

Leakage Path X-141E Leakage Path X-146E

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date..

0.0148 09/04/85 0.3305 09/06/85

Leakage Path X-142E Leakage Path X-147E

Leakage, SCFH Test Leakage, SCFH- Test.
AF/AL Date AF/AL Date

0.0000 09/15/85 0.0424 09/05/85

II. Electrical (continued)

Leakage Path X-148E Leakage Path X-152E

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 09/05/85 0.0042 09/05/85

.
.
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1 TABLE D-5
i Type B Test Summary

Cycle 3 - Unit 1

|

II. Electrical (continued)
Leakage Path X-149E Leakage Path X-153E

! Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Datej

0.0000 09/05/35 0.0000 09/03/85
,

:

Leakage Path X-150E Leakage Path X-154E
,

Leakage, SCFH Test Leakage, SCFH Test
; AF/AL Date AF/AL Date

O.0000 09/05/85 0.0000 09/03/85
'

l

1 Leakage Path X-151E Leakage Path X-156E

Leakage, SCFl! Test Leakage, SCFli Test
i AF/AL Date AF/AL Date
i

0.0000 09/05/85 0.0000 09/03/85
:i

!

| Leakage Path X-157E Leakage Path X-163E

Leakage, SCFH Test Leakage, SCFl! Test'

'AF/AL Date AF/AL Date,

!

0.0000 09/03/85 0.1335 09/04/85
-

i

.

' Leakage Path X-158E Leakage Path X-164E
i

; Leakage, SCFH Test Leakage, SCFl! Test'

AF/AL Date AF/AL Date
|

, 0.0000 09/03/85 0.0000 09/04/85t

i.

.
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TABLE D-5

Type B Test Summary
Cycle 3 - Unit 1

4

'

II. Electrical (continued)
i

Leakage Path X-159E Leakage Path X-165E

! Leakage, SCFH Test Leakage, SCFH Test
] AF/AL Date AF/AL Date'
i

0.0042 09/04/85 0.0000 09/04/85
1

1

,

Leakage Path X-160E Leakage Path X-166E

3 Leakage, SCFH Test Leakage, SCFH Test
j AF/AL Date AF/AL Date
>

; 0.0085 09/04/85 0.0000 09/03/85

I
,

Leakage Path X-161E Leakage Path X-167E
2

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

' O.0042 09/04/85 0.0000 09/06/85

, . -

Leakage Path X-169E Leakage Path X-170E,

Leakage, SCFH Test Leakage, SCFH Test,

: AF/AL Date AF/AL Date

0.0106 09/06/85 0.0106 09/06/85

Leakage Path X-168E

Leakage, SCFH Test
AF/AL Date

0.0127 09/06/85

:

.

-, - -w--r ~~-----e .m,---,,m,- w,,,n-----,,----,---,-,vwmwm- _n- ---,---,---,,,._w,,,n.e--e--v~yn- - ----~-w-m-m,n,e-g---
- -



TABLE D-5
Type B Test Summary
Cycle 3 - Unit 1

III. Resilient Feals

Leakage Path X-1 Leakage Path X-54

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0389 04/22/84 0.0000 04/28/84
0.0355 05/01/84 0.0000 04/29/840.0000 04/15/85 0.0000 04/15/850.0000 5/16/85 0.0000 05/01/850.0000 08/27/85 0.0000 08/27/85

Leakage Path X-3 Leakage Path X-79A

Leakage, SCFH Test Leakage SCFH Test
AF/AL Date AF/AL Date

0.0000 04/15/85 0.0000 04/15/85
0.0000 05/13/85 0.0000 05/09/85
0.0000 08/30/85 0.0191 09/05/85 AF

0.0000 10/01/85 AL

Leakage Path X-40D Leakage Path X-79B

Leakage, SCFH' Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 09/07/85 0.0000 04/15/85
0.0000 05/09/85
0.0106 09/05/85 AF
0.0000 10/03/85 AL

Leakage Path X-111 Leakage Path X-113

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 09/07/85 0.0000 09/07/85

*

.
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TABLE D-5
Type B Test Summary
Cycle 3 - Unit I

! III. Resilient Seals (continued)
Leakage Path X-112 Leakage Path X-118

Leakage, SCFH . Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.0000 09/07/85 0.0000 09/15/85

Leakage Path X-88 Leakage Path X-117

Leakage, SCFH Test Leakage, SCFH Test
AF/AI;_,__ Data AF/AL Date

0.0034 09/15/85 AF 0.0000 05/06/85
0.0000 09/30/85 AL 0.0000 09/15/85

,

|

j

.

*
- - - - - - - - _ - - - _ --, . . , . , _ _ _ _ , . , , _ . , - , . , , - .--,..,_,,+_.-,.,,.,_,_.,.-.,_,_,_,.,_.___..g, _ . , , - - _ _ _ _ . . _ _ , -_-.,_.,_,,.,.,,,,a__,,. --, - - , _ - - - - - - - - -
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TABLE D-5
Type B Test Summary
Cycle 3 - Unit 1

IV. Air Lock Door Test

Leakage Path X-2A Leakage Path X-2B

Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date

0.6964 09/29/84 0.0420 09/29/84
1.4630 03/13/85 1.9761 03/15/85

*0.6603 09/13/85 AF *0.4851 09/24/85 AF*1.1442 11/28/85 AL *0.5000 11/26/85 AL

* Denotes a single condition: either AF for the "as found" or AL for the
"as left" condition only. Otherwise, the leakages shown are both the
AF and the AL conditions.

.

i

e

_ . , _ _, _ .m , - - - - . - - . - - - - - - - - - , - -~ - - - - - - - - ' - - ' ' - ' - - '- ' ' ' ' ' - ' ' ' " " - " "' ~ - ' ' - - -" ~'



TABLE D-6
Type B and C Tests
Cycle 3 - Unit 1

Path Leakage Tabulation

Summary

As Found As Left

A. Type B Leakage

I Bellows 0.0974 SCFH 0.0974 SCFH

II Electrical 1.3993 SCFH 1.3993 SCFH

III Resilient Seals 0.0331 SCFH 0.0C00 SCFH

IV Air Lock Doors 1.1454 SCFH 1.6442 SCFH

*B. Type C Leakage 1778.5310 SCFH 1.6357 SCFH

*The "as left" path leakage total for type C tests excludes the "as left"
leakage for penetrations X-58 and X-60. Containment isolation valves
67-562A (X-58) and 67-562B (X-60) "as left" Icakage rates were not
available prior to the CILRT and the submittal of this report. The
valves are awaiting repair or replacement, and the leakar. for both
valves will be brought under acceptable limits prior to unit 1 startup.
A complete summary of the unit 1, cycle 3 local leakage rates will be
included with the next unit 1 CILRT report.

_ _ _ _ _ _ _ - _ _ _ - _ _ _
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APPENDIX E

Closecut of NRC Inspection Follow-up

Item Nos. 50-327/85-440-01 and 50-327/85-44-02

.

4
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11. L. Abercrenbie. Site Director, !!UC PR, Oequoyah Nuclear Plant

John Mutton, Director of !*uclear Services, LP 6!! 97A-C
FEB 0 51986,

s

! CLOSCOUT OF !'RC INSPFCTIC!! FOLLOW-UP ITE'! NOS.50-32_7/85 h4-02 50-327/85-44-01 AMD

This report discusses the closecut of insoection follou-up iten
!!os. 50-327/85-44-01 and 02 which resulted from the !!BC innoection of1

Sequoyah Nuclear Plant unit 1 containnent integrated lenkate rate test
(CILRT) cenducted December 3-5, ta85.,

Ot.eitssten nf Iteat Mn. 20-M7/PR UD-O f
I

Attached are cooics of the tuo sets of Mensor quarte nanonoter cressura:
gauce calibrntion raports as received from T"A's Central Laboratorien. !

Attachnent.1 is the net of '"entor pressure cauge calibration recorta datedand sirned en October 21,
by the Centml Laboratories.1985, which were incorrect and subsequently voided

Attachment 2 in the not of corrected
cali5mtion reoorts signed Decerber 11, 1985, and used by TVA engineers to) ( adjust the final CILRT test results with no effect nn the success of the |CILRT.

Attachnent 1 is a coov of the nonconferrance emorandun fron!! iller 4. Taff to J. H. ' filler dated December 20, 1085 rarardtnt the
calihmtion reports nontioned abova.
resulta which reflect the above-nentioned correctionn.Attachnent 4 centains the final to:!t

,

Before the performance of the December 3-5,1o85 unit 1 CILRT, Containnent
Test Section (* CTS) engineern discovered that the pre-test calibration
reports, provided by the Central Laboratories and dated October 21,
for the nine Monsor quartr. canoneter pressure gauces used for nressure1005,a

measurenent during the CILRT, were incorrect and the calibration data; unusable.
To nrevent a delay of at least several days in the performance r

of the test, calibmtion data that had previously been confirned, but vas!

obtained before the calibration interval tino limits, was entered into the
data acouisition systen software, and an instrueent comparison check wasconducted. The conparir.on chec
all the Mensor pressum paugen.k resulted in excellent agreanent betweenThese results, and a knowledge of the'

history of behavior of the cauron, were sufficient to decide with confidence
that the CILRT could be conducted using the previous calibration data.

;

CILRT test data could be corrected, if necessary, to reflect any out-of-The

tolernnen conditions that night exist after the !!ensor pressure rauces were
'

re-calibrated without adversely affecting the test results.
i

.

1

i
n .

d
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N.
.

(i 2
i

H. L. Abercrer.bic

:
'

CLO3EOUT 0? N3C I::SPECTIO.': FOLLCW-UP ITE'i I CS. 50-327/35 44-01 AMD j
r

50-327/85-4h-0?

.

The Central Laboratories later cenfirned that a nroblem had cecurred trith
each of the nine !!ensor pressurn cauce calibration raoorts because of a
cceputer program mistake which incorrectly " matched" the calibration
reports with the wrong calibration data. Subsequentiv, the labcratory

,

issued the attached ron-confer:ance report and sent CTS the correctly
" matched" calibration reports and calibration data for each of the Ifensor
quarts canometer oressure Fauces used during the CILRT. CTS encineers then
adjusted all calculatiens perforced durine the Deco .ber 3-5,10P5 CIL3T
and subsequent verification test to reflect the corrected October 21, 1985|

calibration data and found that the corrections cade did not affect the
success of the CILRT. All final test results included in this report *

;reflect the above-nentioned corrections.,

i

Dircussio, of Iton 'in. CO 137 /* * hD-n S

4

; CTS has reviewed the nooy of tha test procedure used to conduct the CILRT.
| | The review has ascertained that there were no additional typographical
; errors or changes to the procedure that would affect the validity of the
j test results.

| In the future, CTS will review in detnil the workine ecpy of the CILRT
j procedure prior to use to verify that there are no errera or changes that
i nav affect the conduct or results of the CILDT.
9

!

1

} W-gep/
i John Hutton

9S
JIIM:GJP JXD:JLR,

Attachnents
i cc (Attachments):
! RIMS, MR h!! 72A-C
i
i

This vns prepared principally by J. X. Dennv.

; B60140.CS
.
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ATTACIDIENT 1,

.) REPORT OF CALIBRATION M 10 3 " l 0 0 uS-TvA 51a233/*

*

i CEllTRAL LABORATORIES 10 / 21 / c5.it.)
'1iriGITAL PRESSURE GAGE CONTAINMEl4T TEST SECTI0li (CTB)

(*TG/MODEL:MENSOR/ tluCLEAR POUER
.fANDARD USED:US-TVA 33G455 TEST PROCEDURE: 501.1-12

INSTRUMENT ACCURACY : .015 % OF RANGC
.

'AS F0ut1D' TEST NOT REQUIRED 'AS LEFT' TEST ~ ("EE REllARK)
% Ta kste M i;(3(i V

/
THE INSTRut1ENT WAS TESTED Ai4D CALIBRATED ACCORDING 70/ PRESCRIBED TEST
PROCEDURES * *J D THE CONDITI0tt OF THE INSTRUMENT IS INDICATED. - -

.

f . $ .=ss p =4 s-:.......... .n..u2Rr*.. .... g A --,:.y b .
SIGNED DATE / CHEC;;ED DY

o' .

CAL. LAST NEXT IllTERVAL CER'TIFICATION LABEL 660
'

DATE 11/1/84 12/21/85 9 WEENS / AFFIXED

REMARMS/ DATA: 5 * -4 e.' # # ~' " # #~ #
"/ '* * f

*
. * *' /

1 j , .. enr- .

f.s / /*/ /d e~ ry- **!

.

RANGE = 30 PSIA

. , , P.TEST ERROR PREVIOUS PRESENT *s' 3.

% PRES. COUNT PRES. COUNT %*

Q'
1 .0005 .01 ' **/'- TD.

'C-
'

2 1.501G 19.2 '

3 3.0001 39.702 *
.

f{{4 4.1991 59.583 y
5 - 6.0104 79.435

*6 7.503 99.4
7 r I I # 9.0059 119.224
a Ou9erSeded 0 3 reporf- 10 5034 139.055
9 re I J

,

L f 12.0016 158.G70
O 'j A> 6G u ] g(, y p j f.gpg,7- 13,5003 178,65010

11 g _/ / , U O 'jf g , -- i 14.999 190.465gy
12 . 16.4859 .218.095
13 17.9831 237.855
14 19.4923 257.695
15 20.9812 277.545.,u .

16 .g . g 22.476 297.35
17 23.9732 317.165
18 25.473 337.062
19 26.9724 356.956
20 28.4696 376.016
21 29.96G3 396.713

.

CALIBRATION TEl1PERATURE CASE 110. = 914
PRESEitT = 51.4 DEG. C THERMOMETER NO. = S/N A09038

LAST TEST DATE = 11 / 1 / 04 '
-

** NOTE : TNSTRUMENT ACCURACY 13 0.015 % TO PREVIOUS READINGS.
.

0

.

.



.

-

{, REPORT OF CALIBRATIOl4 10 m 417 0 I
'

uS-TVA 51a2343- CENTRAL LABORATORIES.

10 / 21 / 85'

.

DIGITAL PRESSURE GAGE
C0i4TAINi1ENT TEST SECTIOil (CTB)

CMFG/MODEL:l1ENSOR/ NUCLEAR POWER
STAi4DARD USED:US-TVA 338455 TEST PROCEDURE: 501.1-12
INSTRUMENT ACCURACY : .015 % OF RANGE

'AS FOUi1D' TEST NOT REQUIRED 'AS LEFT' TEST (SEE REMARK)
| % ~C AM k /W?|W,

THE INSTRUMEllT WAS . /
TESTED AND CALIBRATED ACCORDING TO PRESCR'IBED TEST

.

PROCEDURE
*ND THE CONDITION OF THE INSTRUMEili IS I DIC'ATED'

,

-

'

-- M h & -------- . A ~?-|~ 0. . -i
sk. -w! SIGNED DATE CHECKED BY

-. -

/
,

CAL. LAST NE%T INTERVAL PERTIFICATIOil L ABEL
.

DATE 11/1/84 12/21/G5 9 WEENS AFFIXED

" 'NREitARNS/ DATA: 5 sA<. ' *' f*'' *V'Y'
M - [' ***; . .,,.

.
60i

j

A u
,,.

je f

RANGE = ,30 PSIA -*.
, [',/,,7

$A,s'''
TEST ERROR PREVIOUS PRESEi4T # ~W,' * '

.
<

;'
% PRES. COUNT PRES. CouliT

,
'

'e",,,*'s #1 .0005 .01 7, ,i
%(

2 1.5012 19.837 *
3 3.0001 39.671'4 4.4985 59.54
5 I

6.00G6 77.7456 i 7.5068 99.667
~

7 9.0061 117.61
15 Mf 12.00 1 2610 6 l At b [.

.

13.5015 179.515
b ''[[- M f11 '

14 9935 197.502 -

12 16.485 219 373,

13 17.7818 237.374,

14 19.4817 ,259.514
[15 20.9011 279.65116

17 jg jg-gf 22.4753 2M.725
23.7721 317.G55 '

18 -

25.4718 340.095191

26.9709 360.332'

20 2G.4602 380.55721
27.9676 400.306 .

*
.

CALIBRATI0ld TEl1PERATURE CASE NO. = 1254PRESEili = 50.5 DEG. C THERMOMETER NO. = G16721
LAST TEST DATE '

a 11 / 1 / G4
** NOTE : Ii4STRUMENT ACCURACY IG 0.015 % TO PREVIOUG READIllGG.

,

L
.

..,

DISPOSITION OF INSTRUMENT ! TO USER APPRoyED g"y ,[[ .M,

, ------- ----
,

PA 1 0F 1-

. _ _ _
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*

REPORT OF CALIBRATION E04356
CENTRAL LABORATORIE3 10 / 21 / 85

JIGITAL PRESSURE GAGE CONTAINilENT TEST SECTION (CTB)NFG/110 DEL : MEil30R/ NUCLEAR POWER
STANDARD USED:US-TUA 338455 TEST PROCEDURE: 501.1-12
INSTRUMENT ACCURACY : .015 % OF RANGE

'AS FOUND' TEST NOT RE0lMRED 'AS LEFT' TEST (SEE REl1 ARK)

/ -

THE INSTRUMENT UAS TESTED APID CALIBRATED ACCORDING TO, PRE 3CRIDED TEST
..

*

PROCEDURES THE CONDITION OF THE INSTRUitENT IS INDICATED. /
*

' o p s u . ..---- .e .2 L- s c. ... / e b w .. k d .c, . .

SIGNED DATE '

CHECNED BY<

CAL. LAST NEXT INTERVAL CER IFICATION LABEL ..-DATE 11/1/84 12/21/85 9 UEEKS # AFFIXED,

e : A 8 ~ I*~~ n.. e
^~a ~r ' ' ' MRenARKsiDara: c

,, i. ,/ u - $ ...

.

RANGE 30 PSIA=

.

TEST ERROR PREVIOUS PRE 3EllT Y / ,q
\C % PRES. COUNT PRES. COUNT g/w

1 .0005 .006 ),,,*

2 1.5019 19.77 ,, s
3 3.0005 37.53 ejpk,

g, 4.4787 59.275 d4
5

' 6.0075 79.174
6 -

- 7.5079 98.895
7

| 9.0061 118.645
8

:[3E,fj CC 6G 4 0 10 . M 138.3Z
9 4 12.0007 158.104
10 ge'q p h h yy-[ yay p C f* 13.5011 177.87
11 Q l 14 7774 177.611
12 OM [b['h * 16 4865 217.193
13 17.7835 236.71 .

14 19.4831 256.731
15 20.9823 276.50 -

[16 22.4766 296.31
17 23.773G 316.127
18' /8-/8"[ 25.4731 335.92
19 26.7723 35G.708

, 20 28.4676 373.484 *

21 27.7688 395.395

CALIBRATION TEllPERATURE CAGE No. = 1:53 .
.

PRESENT = 49.997 DEG. C THERMOMETER NO. S/N 00:00=

g LAST TEST DATE = 11 / 1 / 84>

4 ** NOTE INSTRUMENT ACCURACY IS 0.010 % TO PREVIOU3 READINGS.
'

; .

. *
,

APPROVED gy [ [ #DISPOSITION OF INSTRUMENT t TO USER
,

. - ._ -- _ . _ _ --_
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REPORT OF CALIBRATI0tt E04357
CENTRAL LABORATORIES 10 / 21 / '45

.{ DIGITAL PRESSURE GAGE.

CONTAIill1ENT TEST SECTION (CTB)-MFG /MODEL:MEll30R/ iluCLEAR POUER
STAl4DARD USED:US-TVA 338455 TEST PROCEDURE: 501.1-12
Il13TRUMENT ACCURACY : .015 % OF RANGE

'AS Foui1D' TEST NOT REGOIRED 'AS LEFT' TEST (SEE REllARIO,

!

THE INSTRUMEllT UA3 TESTED AND CALIBRATED ACCORDIllG ITO PRESCRIBED TE3TPROCEDURES A THE CONDITIOli 0F THE INSTRUMENT IS INDICATED.
k.ap w...... & .?L:.24' k l . . . m .*.~. ...

SI Gl4ED DATE / CHECKED BY
i CAL. LAST NEXT INTERVAL CER,TIFICATION LAREL

DATE 11/1/G4 12/21/G5 9 WEENS AFFIXED

w / <Jd /U -v -. / 708nEnARx3/ DATA: a .- ~ ~ - '

s, w A . i ~ 4' L"..e
.

RANGE = 30 PSIA
,

5
TEST ERROR PREVIOUS PRESEl4T l,

' *

,( % PRES. COUNT PRES. COUNT
**#j,..E]1 .0005 .016

2 1 501 19.793
3 ''

2.7773 39.5G5
4 b8 4.4982 59.341'5 6.00nb 79.276

-

6 7 5075 99.045
7 14pe,t'$ hq f*p_Jo('h 9.006 113.774 !
S I 4 p 10.5035 138.484,
9 s]p gg

Q|p f. 12,o0:3 ggg,ig7
10 13.501 177.022M -N'h[,11 14.97G6 177.443
12 16.4867 216,96
13 17.7827 236.572,

14 19.4G14 256.20e
15 20.9818 275.G36
16 g '22.4767 295.426,

17 23.974 315.046.

18 25.473G 334.697
19 26.7717 354.33
20 ,

28.4692 373.931.

21 27.967 373.573
*'

,

CALIBRATION TEMPERATURE CASE NO. ' = 1200 '

PRESENT = 50.1 DEG. C THERMOMETER NO. = A0705G
f LAST TEST DATE = 11 / 1 / G4

,

( ** NOTE : INSTRUMENT ACCURACY IS 0.015 % TO PREVIOU3 READINGS.
.

e .

DISPOSITION OF INSTRUMENT : TO USER APPROVED DY [[
. . -- _ . _ _ -_ _ . _ _.
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f REPORT OF CALIBRATION E04308

*
.

CEllTRAL LABORATORIE3 10 / 21 / 85

{r1F0/MODEL:11EN30R/
TIGITAL PRESSURE GAGE CON T AIll!!EN T TEST SECTI0i1 (CTB)

NUCLEAR POWER
STANDARD USED;US TVA 338455 TEST PROCEDURE: 501.1-12
INSTRUMENT ACCURACY : .015 % OF RANGE

'AS FOUND' TEST NOT RE00, IRED 'AS LEFT' TEST (SEE RCliARIO
/

.
.

THE INSTRUMENT UAS TESTED AND CALIBRATED ACCORD 1ilG TOPhESCRIBED
"'

TESTPROCEDURE" THE CONDITION OF THE INSTRUMENT IS INDICATED.
"' .

--------- .A? El-B $- ---- lw/
/

,

-- .:- ww/- .. .. ---

SIGNED DATE ' CHECl4ED BY

CAL. LAST NEXT . INTERVAL CER,TIFICATION LADEL ..

709DATE 11/1/84 12/21/G5 9 UEE!;S AFFIXED

J: l ~l ~~
".sI

'

c/ PdREn ARtc3/ D A T A : s e- - - >

Y' l'' # f, s ,

* .:s
.ts

; . , ' . .
= 30 PSIA ='ag.s.

RANGE '' g .'%
,

*/ 'TEST ERROR PREVIOU3 PRESENT <O-
% FRES. C0utti PRES. COUNT '

'-( 1 .0005 .005
2 | 1.5012 19.838
3 ' 2.9775 37.674bl4 4.4983 59.533
5 -

6.0u75 77.55
=

7 U
9. 275! 4;d b bar' d ra e.,r 18

l,au.u?51 '' 75035
9 12.0016
10 Jp /h-O- [, 13.5004 178.73 *

11 14.7783 198.561
12 16.486 218.244
13 Q 17.983 238.058fA/14 19.4825 257.925 *.

15 20.7821 277.808

Jg. Q p [ 22.476216 297.436
17 23.773 317.517
18 25.4728 337.433.

19 26.7717 357.30
20 28.4692 377.32

'

.

21 29.7684 377.23.

CALIBRATION TEMPERATURE CASC NO. = 923
PRESENT = 50.1 DEG. C THERM 0?lETER tl0. = 443289 '

'

LAST TCGT DATE = 11 / 1 / B4
* NOTE : INSTRUMEHfACCURACY IG 0 015 % TO PREVIutls READING 3.

,

' '

APPROVED oTgge/DISPOSITr0N Or INSrRunENr i To USER
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,' REPORT OF CALIBRATION E04357
CENTRAL LABORATORIES 10 / 21 / 35

{r1FG/MODEL:MENSOR/
11GITAL PRESSURE GAGE C0i4TAINI1El4T TEST SECTIOli (CTB)

NUCLEAR POUER
STANDARD USED:US-TVA 338455 TEST PROCEDURE: 501.1-12
INSTRUMENT ACCURACY : .015 % OF RANGE

'AS FOUi4D' TEST NOT RE00 IRED 'AS LEFT' TEST (SEE REllARK )
,

..

/
THE INSTRUMENT WAS TESTED AND CALIBRATED ACCORDING T,d PRESCRIBED TEST **

PROCEDURES " " "! THE CONDITION OF THE INSTRUMENT IS INDICATED.
.

s
.sqIGNED. w .... . . . . . . D .?d 1 8 [. . . .. p / m .(. a . & /<d. . ..:.. .

DATE CHECNED BY -
.

CAL. LAST NEXT INTERVAL CERTIFICATION LABEL . /*l0DATE 11/1/84 1||/ 21/ 85 9 UEEKS AFFIXED

e 'l < l d ~b " e~ ~ r ''~~REnARxS/ DATA: s
As hN U j j..ne'* * -

.

'30 PSIARANGE =

TEST ERROR PREVIOUS PRESENT 3% PRES. COUNT PRES. COUNT . j-[.%.
'

( ' .'y7.%1 .0005 .01 ,

2 8 1.5018 19.G "''i,If.3 3
3 08 3

# ~

3.0001 37 . 7 0 || ' 4 ',/
.4 - 4 4791 59.583
5 6.0104 77.435

f6, for[j
6 7.508 99.4
y {{ DF,T'S 00 9 0057 119.2:|4

i Le e 10.5034 137.055
j 5 T'g p C,f 12.0016 158.3789 M

10 1 13.5003 173.653
11 # 14 777 193.465
12 16 4857 218.095
13 17.9831 237.355
14 19.4323 257.695. .,

15 20.7812 277.545~b.s~

16 22.476 297.35
17 23.7732 317 165.

18 25.473 337.062
19 26.7724 356.954
20 28.4696 376.G14

*21 29.768G 396.713,

CALIBRATION TEMPERATURE CASE F10. = 914
PRESENT a 51.4 DEG. C THERitai1ETER NO . = S/i1 A07030 *

.

LAST TEST DATE r 11 / 1 / 84.

{t* NOTE 8 INSTRUMEili ACCURACY IS 0.015 % TO PREVIOUG READ!ll0S.
..

.

.

e .

g[M 'DISPOSITION OF INSTRUNENT 1 TO USER APPROVED BY
~

--------,.

.



f REPCRT OF CALIBRATION 33 IO 31 |0|2 E04360
*

.' {'g CENTRAL LABORATGRIE3 10 / 21 / as

D GITAL PRESSURE GAGE CollTAINitEllT TEST SECTI0l> (CTB)

{"fAl4DARDUSED:US-TVA
G/MODEL:MEi4SOR/ NUCLEAR P0uCR

33G455 TEST PROCEDURE: 501.1-10m

I!1STRul1ENT ACCURACY : .015 % OF RANGE

'AS FOUt1D' TEST 110T REQUIRED 'AS LEFT' TEST ( SEE REllARK)

|-

THE INSTRUMENT WAS TESTED AtlD CALIBRATED ACCORDIllG TO/RES,CRIDED TEST
PROCEDURES ''C THE Cut 4DITION OF THE I!4 STRuttElli IS Il40.ICATED. "

d. ..' apm......... .Le-2 car .....bv.! . % 2..

SIGNED DATE / CHECNED BY
[ .

CAL. LAST ilEXT INTERVAL CERTIFICATION LABEL
DATE 11/1/04 12/01/85 9 WEENS AFFI' EDA .

*b' "*REMARNS/ DATA: 3 ,.** * e e a 3 "> "*

do /d/ U ~h .o s /
,. . . s .u

.

.O
a' eo

R AllG E = ,30 PSIA '"| .

.y..

*TEST ERROR PREVIOUS PRE 3E14T .'
"

% PRES. COUNT PRES. COUNT **
* * '

1 .0005 .00G ."*
( 2 1.500G 20.065 ' . .

3 [ 2.7773 40.575
4 i 4 4774 60.71

01(5 6.0036 G1.36
6 -

7.5071 101.675
'7 9.0054 100.017

8 10.504 142.30Ghqpef66he8'b fe, off~9 10.0001 160.574
10

b[}1
13.5004 182.860

A/ 2f f' 7'g pCf 14.7785 203.1011
12 l 14.4848 223.21

ou 12-//-86'.13 17.7a: 243.43a
14 19.4819 263.687
15 20.7807 203.703

'16 22.4751 304.035
17 23.7700 304.171

JZ -/g-[[ 25.471718 344.365
19 26 7710 364.54
20 20 4604 304.66
21 27.7674 404.1G7 ',

CALIBRATI0tt TEllPERATURE CASE 140. = 702
*

PRESET 47 = 51.5 DEO. C THERM 0i1ETER #10. = 51674
LAST TEST DATE = 10 / 20 / G4 '

** HOTE t I!1STRul1ENT ACCURACY IS 0.015.% TO PREVIOU3 READIllG3.
- '

k

DISPOSITI0ft OF IttSTRuttEllT 1 TO USER APPROVED FY
*

. ..... .. .

pA 1 0F 1-

,



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

35 mi iG13.-
~
'

REPORT OF CALIBRATION E04361.

CEi1 TRAL LABORATORIE3 10 / 21 / 35

(' . DIGITAL PRESSURE G AGE CON T AINMEl4 T TEST SECTION (CTR)1FG/MODEL:MEilSOR/ iluCLE AR POWER
STANDARD USED:US-TVA 338455 TEST PROCEDURE: 501.1-12
Il43TRUMENT ACCURACY : .015 % OF RAf4GE

'AS FOUllD' TEST NOT REQUIRED 'AS LEFT' TEST (SEE REMARK),

'/ 1

THE IN3TRUi1ENT WA3 TESTED AND CALIBRATED ACCORDING TO PRESCRIDED TEST ","PROCEDURES THE CONDITION OF THE INSTRUMENT IS INDICA ED.
''

A ~ N~5 --- T--. MJ%:#J -------
-

14ED DATE CHECKED BY -

CAL. LAST NEXT INTERVAL CERTIFICATION LABEC '

712DATE 11/1/84 12/01/85 9 UEEKS AFFIXED

REnARx3/ DATA: sr./ //l ~ /'- -v--''' e ~ ~ - >

; /s ho'/ U {,', s.o r-~.

.

'30 PSIARANGE =

TEST ERROR PREVIOU3 FREGENT
*

[d,k''
% PRES. COUNT PRES. COUNT

( 1 / .0006 .012

h)'''. ' n
'

'2 1.5006 17.853 .

3 2.7775 37.67
'M'''f.., }

,
4 4.4778 57.47G

,

'**/ 7/I5 6.00G5 77.533 L'6 7.5077 77.4
7 9.0057 117.25
S 10.5046 139.115
9 V6 U {6 & 12.003 150.75
10 $/ pj e h 13 5013 178.795
11 I bfW 14.9984 170.630
12 O A> f 2 -//-{' 16.4844 210.337
13 17.7316 238.212
14 19 4813 258 12 .15 *

20.9805 278.068
16 22.4752 297.983
17 .

/2*/2- [ 23.7717
317.75:

18 25.4715 337.946
17 26.7707 357.737
20 28.4681 377.762
21 *

27 7675 378.033
.

CALIDRATION TEMPERATURE CASE NO. = 1764*

PRESENT = 50.1 DEG. C THERMOMETER 710. 4 S/N 463080 *
.

LAST TEST DATE = 11 / 1 / G4
** NOTg g INSTRUMENT ACCURACY IS 0.015 % TO PREVIOU3 READING 3.

! ..

.

DISPOSITION OF INSTRUMENT 1 TO USER APPROVED py g[
---/------.

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

____._,___.______L.___.. 1"'"".'______ _



_ _ _ _ _ _ . _ _ _____ ___ _ - _ _ _ _ _ - _ _ _ _ _ - _ _ - _ - _ - _ _ _ _ _ _ _ _ _ - _ _ - _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _

' .'. -

I: REPORT OF CALIBRATIOff :3 19 31 16|4" E04362..
'

CENTRAL LABORATORIE3 10 / 21 / a5

DIGITAL PRESSURE GAGE CONT AINitEff T TEST SCCTIOff (CTB),

CMFG/t10 DEL:NENSOR/ NUCLEAR POWER
STAi4DARD USED:US-TVA 338455 TEST PROCEDURE: 501.1-12.

IllSTRUllEitT ACCUR ACY : .015 % OF RA;4GE

'AS FOUilD' TEST NOT REQUIRED 'AS LEFT' TEST (SEE REllARK)

/
-

.

TESTED AND CALIBRATED ACCORDIllG TO; PRESCRIBEDTHE Ii4STRUttENT WAG
.

TEST
PROCEDURES THE CONDITION OF THE INSTRui1ENT IS INDICATED.

""
*

' xW;&2 %c'.-. .. . b 2.~.2/.~. 8 [ . ..bA &.
.

- -- SIGNED DATE [ CHECNED BY
. ! -

CAL. LAST NEXT INTERVAL Cf:RTIFICATION LABEL
,

DATE 1/1/85 12/21/G5 9 UEENS AFFIXED,

f d* '4 J'~ '"Y ""# ' [f3
"# r '#REi1 ARN3/D A TA :

s, ,uv s.J "/, sa
see sf Jt,

.

'

rat 1GE = ,30 PSIA

TEST ERROR PREVIOU3 PRESENT
% PRCS. COUNT PRES. COUNT |n1A

D [kj , .s

1 .0006 024 7;

(' '2 1.5015 19.853 '/~ *i,
! 3 3.0001 37.677 %i,,,)3

'

g[{4 4.4786 57.457 * vg
5 4.0087 77.301,

6 7.5077 99.021- ,

7 .:.- ..
, '9.0057 118.674

10.5047 133.335 |g.

y %r 56 0I

gj h [) h]p9 12,o027 157,74:
*

| 10 f3fg['13.5008O 177.535
11 14.7778 177.116
12 Op Q ./[-[[, 16.486 216.596
13 17.733 236.177^
14 19.4G29 255.G37
15 20.7823 275.475,

; 16 22.477 295.13
17

/Z ../2-g[ 25. 473323 7743 314.G7 -

; 10 334 703
19 26.7729 354 526
20 20.4698 374.36G
21 29.7671 394.34

.

CALIBRATION TEl1PERATURE CASE NO. = 921
*

PRESENT = 49.9 DEG. C THERM 011ETER NO. * A07061
LAST TEST DATE = 11 / 1 /. 8 4 ~*

** NOTE INSTRUi1EitT ACCURACY 15 0.015 % TO PREVIOUS READ!i4G3.3

: (. -

.

,

. . ... ... .
*

- E1 0F 1.

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



REPORT OF CALI*8RATI0i1 E04364. . . -
. ' 1' CEilTRAL LABORATORIES 35 inal I615* - 10 , 21 , as
, i..

b1GITAL PRESSURE GAGE CollT A f ilitEllT TEST SECTIOld (CTB)
MFG /MODEL:MEilSOR/ NUCLEAR POUER

{*INSTRUMENTACCURACY
ital 4DARD USED:US-TVA 333455 TEST PROCEDURE: 501.1-10

- : .015 % OF RAriGE

'AS FOUND' TEST f40T REGUIRED 'AS LEFT' TEST (SEE REllARN)

.

THE IllSTRUMEilT WAS TESTE'D AND CALIBRATED ACCORDIt!G Td PRES'CRIDED TEST
PROCEDURES Af4D THE CUNDITION OF THE Ir4STRUMENT IS INDICATED.' *

.rh - .. O.. .___. /8. 3/..61-_. __ . . _ _W_ .! e.
__

SIGi4ED DATE ' ' ' CHECi'ED BY
/

CAL. LAST NEXT INTERVAL CERTIFICATION LABEL .

DATE 11/1/G4 10/01/G5 9 UEENS AFFIXED *

REi1 ARKS / DATA: 5+ ** * *
* * ## # * "-7

A /A U k Jes
n. asis-

,

.

4

RANGE 30 PSIA=

TEST ERROR PREVIOUS PRESENT .O .i
*

"I9,.f ,s% PRES. COUNT PRES. COUtif
'1 .0005 .013 y,q,,

2 1.501: 20.05 s.* ,.A

( "J7jj3 a 3.0003 40.043
4 o, 477 60.076*

5 - 6.0101 80. 55
6

'

7 5082 100.257

{LifV5cGed
f / 4 ; 9.0063 100 0657

b
Te-fDF'T'*10.505

8 140.33

g )' N { (7 12.00 3 140.322
OUI' (5 DC.(* 13.5010 180.31710

1 ~N~ * 1 .4G63 2 0. 9
13 17 7831 240.165
14 19.483 260.208
15 20.7G20 280.304
16 22 4763 300.34 .

g_g_ 0
'

17 j.,-- 23 7731 300.376
18 25.472 340.476 .

17 26.7723 360.635
20 28.4707 380.752
21 27.7473 400.G54

CALIDRATIOil TEllPERATURE CASC HO. = 1765 *
.

PRESENr = 50.4 DEG. C THERM 0i1ETER NO. = S\N0705G
*

LAST TEST DATC = 11 / 1 / B4
** NOTE 1 INSTRUI-LENT ACCURACY IS 0.010 % TO PREVIOU3 READINGS. -

,

C
.

DISPOSITI0tt OF INSTRUMENT t TO USER APPROVED DY g[ -,. _ . . .s. . _

JWd 1 0F 1,
* :.



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

.O. Cs
ATTACIDIENT 2! o 4

' '
'

REPORT OF CALIBRATION US-TVA 518:33(CELL 2917)i

CENTRAL LABORATORIES 10 / 21 / 85

CABSOLUTEPRESSUREGAGE CONTAINMENT TEST SECTION (CTB)
NFG/MODEL:MEHSOR/ iluCLEAR POUER
STANDARD USED:US-TVA 338453 TEST PROCEDURE! 301.1-12 -

INSTRLIMENT ACCURACY ! LAB STD UllCERTAIllTY u .01% READING
!

'AS FOUND' TEST NOT RE0llIRED 'AS LEFT' TEST (SEE REliARK)
,

.
.

THE IHSTRUMENT t,lAS TESTED AND CALIBRATED ACCORDIllG TG[ PRESCRIBED TEST I
PROCEDURES THE CONDITION OF THE INSTRUl1ENT IS INDICATED.

'

$ l . 4 4 fGNED-- &-------|2.10: 85~---- YI!1
S DATE j' 'CH'ECHED BY

----
*

/ /CAL. LAST HEXT INTERVAL CESTIFICATI0ll LABEL
DATE 11/1/84 12/21/85 9 IJEEKS AFFIXED

.5re, gor [ g;[~ 7g;REMARNS/ DATA:
g

Draper ~ u. 2,.gr 5 3er

/ 2 -/2 -gf"~.

RANGC = 30 PSIA

TEST ERROR PREVIOUS PRESENT
% PRES. COUNT PRES. COUNT( 1 .0006 .012

2 1.300s 17.833
i 3 2.7975 31.47

4 4 4778 57.498
3 4.0035 77 533
4 7 3077 99.4
7 9.0037 117 23
5 10.G046 137.113
9 12.003 15G.73,

'
10 13.3013 178.773
11 14.9984 178.638
12 14 4844 210.337;

13 17.9814 233.212
14 19 4813 233.12

|
,

.

15 20.7803 270.066 '

14 22.4732 277.983
17 23.9719 317.952
19 23 4713 337 946
19 24.9707 357.737 -

20 28 4681 377.742
.

.

21 29 7673 398.03G-

,

i

'

CALIBRATInN TEMPERATURE CASE NO. = 1744
PRESENT = 50.1 DEG. C THERHottETER ilu. c S/fl 443202 ',

'

LAST TEST DATE n 11 / 1 / G4

.

k... .--.. .

_ _ _ _ _ _ _ __._____m _.______.________________________..______.C_ __



d'*
.

*-
REPORT OF CALIBRATION US-TVA 518234(CELL 2918)-

CEllTRAL LABORATORIES LO / 21 / GG

(~HFG/MODEL:ltENSOR/
ABSOLUTE PRESSURE CAGE

CONTAINHEHT TEST SECTION (CTE)
HUCLEAR PauEnSTANDARD USED;US-TVA 338433
TEST PROCEDURE: C01.1-12

IllSTRUMEllT ACCURACY ! LAB STD UNCERTAI'lTY u .01% READING

'AS FOUND' TEST NOT REQUIRED 'AS LEFT' TEST (SEE REHARK)
'

. y

THEINSTRUMEllTWASTESTEDAHDCALIBRATEDACCORDIllGTO,/RESCRIBEDTEST *
PROCEDURES

THE CONDITIDH OF THE INSTRUMENT IS INDICATED.$. ( =ses2w------ .!?-!U;W ----|Y s&.A i
,-

~

SIGHED DATE
.

'
7 CHECNED BY *

CAL. LAST HEXT IllTERVAL CERTIFICATI0ll LABELDATE 11/1/84 12/21/83 9 WEEKS AFFIZED

N/6 (E,go r
$dtf brug[er ouVc,*d3pye,yjot43('e p eh f/g ue d [g

REMARKS / DATA:

/p - 2] . g[,
'

ED
12-12-8f*

.

RANGE n 30 PSIA

TEST ERRCR PREVIOUS PRESENT
% PRCS. COUllT PRCS. COUNT( 1 .0005 .013

| 2 1.3012 20.03
~. 3.0008 40.043
4 4.499 60.076
5 4.0101 60.253
a 7.3082 100 237

,

7 9 0063 120.243
8 10.303 140.33
9 12.002G 140.322
10 13.C018 180.317

.

11 14 999 200.3
12 16 4863 220 1913 17.9831 240.16514 19 4G3 260.22G15 20 9822 280 304',

14 22.4763 300 34! 17
,

23 9731 320.39,

18 23 4722 340 49619 26 9723 360.63320 20.4707 380.732 *

21 29 9693 400.854,

i CALIBRATI0ll TEllPERATURE CASE HO. n 1763PRESENT n 50.4 DEG. C THERHONETER tiu n A090GO
.

.

-
-

LAST TEST DATE u 11 / 1 / B4
:

:
-

.

DISPOSITION OF INSTRullENT.I TO USER APPROyED gy
'gj p7.

.

.... . .-~~~........
'

.
, _ _ _ c., *.
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REPORT OF CALIBRATION E04334(CELL 2017)
* CENTRAL LABORATORIES 10 / 21 / 83

(MFG /MODELMENSOR/
i

.BSOLUTE PRESSURE GAGE CONTAINHENT TEST SECTION (CTB)
NUCLEAR POWER

STANDARD USED:US-TVA 338433 TEST PROCEDURE! C01.1-12
INSTRUMENT ACCURACY ! LAB STD UNCERTAINTY n .01% READING

'AS FOUND' TEST NOT REcuIRED 'AS LEFT' TEST (SEE REMARK)
-

; ,

THE INSTRUMENT WAS TESTED AND CALIBRATED ACCORDING TO' PRESCRIBED TEST -

PROCEDUPES A HE CONDITION OF THE INSTRUMENT IS INDICATED.

. 4m. 1.2:JJ. 8E~.--- e..{. 15. .. ..+ ... .

SIGNED DATE CHECI'ED BY .

, .

| CAL. LAST NEXT INTERVAL CERTIFICATION LABEL
| DATE 11/1/84 12/21/85 9 WEEKS AFFIXED

REnARx3/ DATA: IES repar/ Volcl4 previcus rcper/- sig {3g
Earl Dr"Per ou m- n- ss .

RANGE = 30 PSIA / 2"/2- 83'
TEST ERROR PREVIOUS PRESENT

% PRES. COUNT PRES. COUNT( 1 .0005 .000
2 1.5012 19.838
3 2.9995 39.474
4 4.4983 59.533
5 4.0095 79.55
4 7 5073 99.394

- 7 9 0052 119.229
8 10.303C 139.072
9 12.0014 150.392
10 13.3004 178.73
11 14.9983 190.561

*

; -

12 14.486 218 244t

13 17 983 233.0CG
, 14 19 482G 2G7.92G -

| 13 20.9821 277. HOG
'

! 14 22.4741 297.434 -

| 17 23.973 317.517
18 25.4720 337.433
19 24 9719 357.3G.. .

20 28.4692 377.32 .

21 29 96H4 397.23

| CALIBRATION TEMPERATURE CASE NO. = 923
! PRESCHT e 50.1 DEG. C THERM 0 HETER HO.

.

463209u -

LAST TEST DATE * 11 / 1 / S4
' '-

.

; DISPOSITION OF INSTROHENT ! TO USER APPROVED BY dY 4...y.<.'."..
'

;.
.

'

, RAGE 1 OF 1-
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F.EF OR T OF CALIBRATION E04337(CELL 1302)
CEllTRAL LABORATORIE5 10 / 21 / ss

(HFG/MODEL:HEllSOR/
ABSOLUTE PRESSURE GAGE CONTAINilENT TEST SECTION (CTB)

iluCLEAR POLIER
STANDARD USED:US-TVA 338455 TEST PROCEDURE: 001.1-12
INSTRtlMEilT ACCURACY | LAB STD UllCERTAINTY u .01% READING

'AS FOUND' TEST NOT REQt1 IRED 'AS LEFT' TEST (SEE REliARK)
.

.

THE IllSTRullENT LIAS TESTED AHD CALIBRATED ACCOR!)It!G T0 / PRESCRIBED TEST -

PROCEDURES AND THE CONDITION OF THE INSTRUliENT IS INDICATED.
/

----- LF:U: 86.~--- b.d' '- &-n------- -- -- ----. -----

SIGNED DATE / CHEC,KED BY
.

.

/ '

CAL. LAST HEXT IllTERV AL CERTIFICATI0il LABEL
DATE 11/1/G4 12/21/65 9 UEEKS AFFIXED

REMARKS / DATA: b'S f6por \lci $ f re,y/Ogg y g gh gj j {E0ff bruger OH |0 ~2/-$[,

RANGE = 30 PSIA N' h[
TEST ERROR PREVIOUS PRESEHT

% FRES. COUNT PRES. Coulli
( 1 .000d .024-

2 1.5013 19.GG3
3 3.0001 37.677

| 4 4 4988 39 407
5 6.0037 77.301
6 7 5077 99.021s
7 9.0057 118.674
0 10 3047 13C.333
9 12.0027 157 942
10 13.5000 177.333

*11 14.79YG 177.11d
12 16 486 216.596
13 17.783 2:16.179
14 19.4829 233.037 *-

15 20.9823 275.495
16 22.477 293.13 -

17 23.7743 314.07
18 23.4733 334.703
19 26.7729 334.326
20 26.4698 374.366 .

21 29.7691 394.34
'

CALIBRATIOld TEMPERATURE CASE NO. a 921
PRESElli n 49.9 DEG. C THERiiallETER il0.

.

n A07061 .

LAST TCST DATE 11 / 1 / G4a

.
.

|

. ....... ----
'

.pA 10F 1-
.
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[ h REPORT OF CALIERATION E0435G(CELL 2019)

-

() CEllTRAL LABORATORIES 10 / 21 / 05
1

(v1FG/110DELittENSOR/
BSOLUTE FRESSURE GAGE CONTAINHENT TEST SECTION (CTB)

HUCLEAR POUER
STANDARD USEDIUS-TVA 338433 TEST PROCEDUREl 301.1-12INSTRutlEilT ACCURACY LAB STD UllCERTAIllTY n .01% READING

'A5 FOUND* TEST NOT REQU, IRED 'AS LEFT' TEST (SEE REMARis)
/.

.

|

THE IllSTRUMENT WAS TESTED AND CALIBRATED ACCORDIllG T0/ PRESCRIBED:. TRS.T,
.

PROCEDURES A THE CONDITIO!1 0F THE INSTRUMENT IS INDICATED.
.

$
.

.c! e .Iv.e.wyl.&...... .L2.:1l .RC . .dl!,.v0..
SIGNED DATE CHECNED BY-

-

/
CAL. LAST HEXT IllTERVAL CERTIFICATI0il LABELDATE 11/1/84 12/21/G3 9 WEEKS # AFFIZED

REllARNS/D ATA : h6

[ur| draper op$ freYldys yeporh S/gu h []
(Egof- Y0t

'

10-2/-9t^.
'

I2-/ 2.-gf-

RANoE - 30 PSIA

TEST ERROR PREVIOUS FRESENT
% FRES. COUHT PRES. C00ili

( 1 .0003 .01
2 1.0012 19.837
3 3;0001 39.491-

.

4 4.4963 59.34
5 a.008 ' 79.743

-

i 7.5048 99.6s7
7 9.0061 119.61S. 10.3033 139.35u
9 12.0019 159 52s .

10 13.3013 179.313
11 14.9905 199.502
12 14.48C 219 373
13 17.9810 239 396
14 19.|B17 239.316
15 20.9811 279.451
14 22.4733 299.723 '

-

17 23.9721 319.053
18 23 471G 340.093
19 26 9709 340.33220 .

2G.4482 380.357 *
-

21 29 9676 400.00d

CALIERATIOff TEllPERATURE CASE NO. = 1234PRESEllT a 50.5 DEG. C THERH0 HETER tiO.
,

n 516721 -

LAST TEGT'DATE = 11 / 1 / G4
,

w
.

.
DISPOSITION OF INS TRUllEN T ! TO USER APPROVED BY

..f.//f)I. .... ....

PA 1 0F 1



*'

, REFORT OF CALIBRnTIGH E04339(E\H 2016)-

CEllTRAL LABORATORIES 10 / 21 / G3
*

.

AhSOLUTEPRESSUREGAGE CONTAINtlENT TECT SECTION (CTR)
C 'IFG/110 DEL:11EllSOR/ lluCLEAR P0 TIER

4TANDARD USEDIUS-TVA 338433 TEST PROCEDURE! 301.1-12
INSTRUllEllT ACCURACY LAB STD UllCERTAINTY n .01% READIllG

'AS FOUND' TEST NOT REQUIRED 'AS LEFT' TEST (SEC ret! ARK)
.

THE IllSTRuttElli WAS TESTED AllD CALIBRATED ACCORDIllG TO PRESCRIBED TEST
' PROCEDURES RT~T 'E CONDITION OF THE INSTRUMENT IS INDICATED. '

.e. = -nape w - /3.:U. 8E -- ,did. . %.C..

SIGNED DATE CHECKED BY
! [CAL. LAST tlE.YT IllTERVAL CERTIFICATI0tl LSBELi.
''

DATE 11/1/84 12/21/S3 9 NEEKS AFFIXED

TEis reporf- %;ds prov;ou.s repor-!- siped h3REnARxS/ DATA:

[tr} Drape r 10-21-8C
ED-

M W-8.5'
.

RANGE - 30 PSIA

TEST ERROR PREVIOUS PRECENT
% PRES. COUNT PRES. COUNT

1 .0003 .01

C 2 1.3018 19.8
3 3.0001 39.702
4 4.4991 59 303
3 6.0104 79.433
d 7.50C 99.4
7 9.0039 119.224

,8 10.3034 137.033
9 12.0016 130.075
10 13.3003 178.638
11 14.999 190.463
12 1s.4839 218.093
13 17.9831 237.833
I4 19.4823 237.493
13 20.9012 277.343
I* 22.476 297.23

jf 23.9732 317.163 ,

23.473 337.062
19 26.9724 336.93
20 28.'4696 376.814

1 29.9688 396.713*
, ,

CALIBRATION TEi1PERATURE CASE NO. 4 914
PRESEllT = 31.4 DEG. C T H E R l1 011 E T E R t!O . S/l! A09038n,

LAST TEST DATE e 11 / 1 /,84 -

'
-

.

DISPOSITION OF INSTRUllENT : TO USER APPROVED BY ,ggg{ ___,
,

. PAGE 1 0F 1-

.

e



.f \ b,:

'

( j/ REFORT OF CALIBRATION E04340(CELL 2919)-

*

CEllTRAL LABORATORIES 10 / 21 / G5 -
..

. .

(;BSOLUTEPRESSUREGAGE CONTAINMENT TEST SECTION (CTB)
11FG/l10 DEL:MENSOR/ HUCLEAR POWER
STANDARD USED US-TVA 338433 TEST PROCEDURE: 501.1-12
INSTRullEllT ACCURACY | LAB STD UNCER TAIllTY n .01% READING

'AS FOUND' TEST NOT REDEIRED 'AS-LEFT' TEST (SEE REHARK)
~"'~

.u . . . - ':a. * '

. . . . '. . '.
.. . . . . . ...., - . . . . . . . . .. . .

. . .f .

THE 'IllSTRUMENT WAS TESTED 'AND CALIBRATED ACCORDING T,0 PRESC' IBED TEST -R
PROCEDURES THE CONDITION OF THE INSTRUltENT

'

. . . . ----- . .. --.IS , INDICATED.
- -. -p . . .-

(f& L && U -]} ~ff-- --./ se . .. - ---------

^

-

SIGNED DATE CHECKED BY
.

, ,

CAL. LAST llEXT INTERVAL CERTIFICATION LABEL,

DATE 11/1/84 12/01/85 9 WEEKS . AFFIXED

h7 g[ g-REMARKS / DATA: ,
.

Obei Draper ou to-et-gg- .

,
f 2 ~ /2' hf-~RANGE = 30 PSIA

TEST ERROR ' PREVIOUS '.* PRESENT
% PRES. COUNT PRES. COUNT

C 1. .0005 ~ 006
'

2 1.5019 '19.77
3 ,3.6005 39.53:

'

4 1.4987 59.27G
S 6.0093 79.174
'6 7.G079 98.895
7 ~

9.0061 118.443
8 10.3045 138.355 *

9 12.0027 158.104
10 13.3011 177.87
11 14.9994 197.411
12 16.486G 217.193
13 17.9835 236.91
14 19.4831 256.731

~

15 20.9823 276.58
16 22.4766 294.31
17 23.9733 316.127
18 23.4731 333.92.

19 26.9723 353.708
20 28.4696 373.4Cd -

21 29.9688. 395.393

CALIBRATION TEllPERATURE CASE NO.
'

n 1253
.

PRESENT n 49.999 DEG. C THERMOMETER HO. n S/H 00200
. LAST TEST DATE e 11 / 1 / S4

.
.

DISPOSITION OF INSTRullENT ! TO USER APPROVED BY [
. ------- ---

- .PA 1 0F 1
.



.. -_

c-

. ., .\ * * po vu f y!..M
REPORT OF CALIBRATION Ec'--.(CELL 1490)

-

*

CENTRAL LABORATORIES 10 / 21 / g3

(~ NFG/MODEL :11ENSOR/
ABSOLUTE PRESSURE GAGE CONTAINilENT TEST SECTION (CTB)

iluCLEAR POWER
STANDARD USED:US-TVA 338433 TEST F ROCEDURE: 501.1-12

,

INSTRUMEtlT ACCURACY LAB STD UllCERTAIllTY u .01% READIllG

'AS FOUND' TEST NOT REQUIRED 'AS LEFT' TEST (SEE REliARK)
.

/ .

THE IllSTRUMENT tlAS TESTED AND CALIBRATED ACCORDIllG T0' PRESCRIBED TE5T
PROCEDURES u? THE CONDITION OF THE INSTRUI1ENT IS INDICATED.

'< - Q $ W -- - .|2 N|.Y.S -- 2- fL %- -

-----

SIGNED DATE CHECNED BY
,

CAL. LAST HEXT I}lTERVAL CERTIFICATI0tl LABEL
DATE 11/1/84 12/21/83 9 WEEKS AFFIXED

hg g[ g ,.REMARNS/ DATA:
,,

Esci Draper o,_, e 2i-gs
-

[ / 2-/ 7 v('
'

RANGE v 30 PSIA

TEST ERROR PREVIOUS PRESEi4T
% PRES. COUNT PRES. C oui 4 T

( 1 .0003 .008
2 1.5008 20.263
3 2.9973 40.573
4 4.4974 ~60.91
5 6.0056 81.3d
6 7.5071 101.693
7 9.0034 122.017
8 10.304 142.308
9 12.0021 162.394
10 13.3004 182.862
11 14.9983 203.12
12 16.4848 223.21
13 17.982 243.438
14 19.4819 263.687
15 20.9807 283.703
14 22.4751 304.033
17 23.9722 324.191
18 25.4717 344.363
19 26.9712 364.542
20 28.4684 384.66 -

21 29.9674 404.817

CALIBRATION TEitPERATURE CASE NO. n 922
U1.5 DEG. C TH ERM011E TER HO. m 516742 -PRESElli w

LAST TEST DATE 10 / 28 / 84v

/
'

DISROSIT10u Or InSTRunEnT : 70 usca AerROVED >T- _. J ---- I'.
__ _-. _ _ - _ _ -

-

pg E 1 0F 1
'



. C''
. , ,t

1 REPORT OF CALIBRATION E04362(CELL 2018)
-

CEilTRAL LABORATORIES 10 / 21 / 83

(MFG /MODELMENSOR/
ABSOLUTE PRESSURE CAGE CONTAIN!!ENT TEST SECTION (CTB)

HUCLEAR POWER
STANDARD USED US-TVA 33845U TEST PROCEDURE: 301.1-12

'INSTRul1EHT ACCURACY LAB STD UNCERTAIllTY , .01% READING -

'AS FOUND' TEST NOT REQUIRED 'AS LEFT' TEST (SEE REliARK)
'

-

,
*

THE IllSTRUMEllT UAS TESTED AND CALIBRATED ACCORDIllG'Td PRESCRIBED TEST
PROCEDURES A " THE CONDITION OF THE INSTRUltENT IS INDICATED. .-

.c::Ty-- _d - _ A M _____ _/.2<._- S _'_ _ _ f." _ .t. I___S GNED DATE / CHECKED BY
,

j
CAL. LAST HEXT INTERVAL CERTIFICATI0!! LABELDATE 1,1/1/84 12/21/85 9 WEEKS # AFFIXED

REMARKS / DATA: % ,'.5 TCfoh pgyjg ggg yg, ppg g, p]Eircl Draper \/ofhg,
'

ou to-ai-gg

29-

RANGE 3o PSIA /2-/2 -87-

TEST ERROR PREVIOUS PRESENT*'
PRES. COUNT PRES. COUNT liv,(, 1 .0004 .01 02 1.5019 19.887 4.983 1.9997 39.76 9.984 4.4986 59.456 14.965 6.0091 79.371 206 7.5082 99.62 23.077 9.0064 119.477 30.068 *

10.5038 139.31 35.059 12.003 159.173 40.0310 13,5017 178.948 44.9911
1A.9989 198.79 49.9812
16.4872 218.47 54.9213
17.9838 238.27 59.8914
19.4G36 258.13 64 8715
20.9826 278 01 69.87,16
22.4769 297.803 74.8217
23.9729 317.648 79.8218
25.473 337 58 84.7719
26.9726 337.48 89.7920 -

28.4695 377.345 94.73 -21
29.9694 397.38 99a74.

CALIBRATION TEMPERATURE CAGE NO. m 1250PRESENT - 51.2 DEG. C THER!iOMETER NO. SH 3914 -n

LAST TEST DATE n i / 1 / 83

DISPOSITION OF INSTRUMENT : TO USER
APPROVED BY ,

,,
,

. .-.



b *' ' d
,=

REPORT OF CALIBRATION E043e4(CELL 1491)
-

~~ ,

CEitTRAL LABORATORIES 10 / 21 / BC

( itFG/110 DEL IMEllSOR/
ABSOLUTE PRESSURE CAGE

CONTAIHMENT TEST SECTION (CTB)
NUCLEAR POWER

STANDARD USED:US-TVA 33843G TEST PROCEDURE: 301.1-12
INSTRUMENT ACCURACY : LAB STD UtlCERTAINTY w .01% READING

'AS FOUND' TEST HOT RE04 IRED 'AS LEFT' TEST (SEE REHARK)
.

!

THE INSTRUMENT WAS TESTED AllD CALIBRATED ACCORDIllG TG A'RESCRIBED TEST
..

PROCEDUPE
THE CONDITION OF THE INSTRUMENT IS IN DI C.)TED .-

.

4%.--- &-.&------ L2.=H :BE--- Au L d?A:-----kkGNED DATE / CHECKED BY -
'

CAL. LAST HEXT IllTERVAL CERTIFICATI0tl LABELDATE 11/1/S4 12/21/85 9 WEEKS AFFI%ED
* *

REMARKS / DATA %jg g g g* .

g ,

$5k h per ou g-y-gg- J

RANGE = 30 PSIA - /2,-/2.~8[~
TEST ERROR PREVIOUS PRESENT

% PRES. COUMT PRES. COUNT( 1 .0005 .0162 1 301 19.793'
a 2.9978 39.053
4 4.4982 59.3615 6.0086 79 276
6 7.5073 99.045
7 9.004 118.774
8 10.C033 138.484
9 12.0023 158.117
10 13.501 177.822
11 14.998 197.443 ,

12 16.4867 216.94
13 17.9827 236.572
14 19.4814 256.206
15 20.9818 273.835
16 22 4747 295.425
17 23.974 315.04d
18 2G.4738 334.697
19 26 9719 354.33~20 28 4692 373.931 -21 29.969 393.373-

CALIBRATICH TEllPERATURE CASE HO. 1200n
PRESEllT = 50.1 DEG. C THERM 0tlETER !!0. n A090GS -

LAST TEST DATE n 11 / 1 / 84
'. '

.

DISPOSITION OF INSTRutlEHT i TO USER APPROVED BY [! "

.

--__ - _-----

Of a



ATTACIDENT 3
a .. ess s co

,

UNITED STATES GOVERN 31ENT 4 .:. v v < ,' .v .s ,

,

001
cmOTdndum TENNESSEE VALLEY AUTIIORITY

C

J. H. Miller, Chief, Mechanical Branch, LP 55 150D-CTo :

Hillary A. Taff, Chief. Central Laboratories Services Branch, LA PSC 1-CFRoot :

DATE 1 December 20, 1985

SUBJECT: MENSOR QUARTZ MAN 0 METERS

We have recently calibrated 10 Mensor digital quartz manometers that have
interchangeable quartz pressure sensors so that the instrument can be
used for various pressure ranges, i.e., 0-to-30, 0-to-50, or
0-to-100 psi. The report of calibration depicts the case serial number,
the manometer TVA identification number, the serial number and range of
the sensor that is installed, and the. thermometer number that accompaniesthat instrument.

The above identification data, along with calibration data, is then
entered in a computer and the reports are automatically prepared. A
program error caused each set of calibration data to be printed with the
wrong manometer identification number. Thus all reported results are
invalid. Refer to attachment that identifies the condition.

( Per conversation with Ken Clark, invalid results were not used. Sincethat time, corrected reports have been issued.

We have taken measures to prevent this type of error from recurring. Weapologize for the inconvenience.
~

.

t

'

[" /h
GAE:EC .

Attachment
M ~

cc (Attachment):
RIMS, MR 4N 72A-C
G. A. Erickson, LA PSC 1-C

1 MECHAft! cal.
BRAtlCri

DEC 2F85 ..
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MENSOR QUARTZ MAN 0 METERS

CORRECTED DATA |
.

""

Correct ID for
Cell and Case No. Incorrect ID for

Cell and Case No.
TVA Identification Cell No. Case No. TVA Identification

518233 2917 1764 E04361
E04361 1490 922 E04360

'-

E04360 2919 1253 E04356
E04356 2017 923 E04358_

E04358 2019 1254 518234
518234 2918 1765 504364t

E04364 1491 1200 E04357
E04357 1502 921 E04362C

-

E04362 2018 1250 No data printed
E04359 2016 914 Two sets of data

printed--E04359
and 518233..

.
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ATTACHMENT 4-

Corrected CILRT Test Results

Total Time Method Mass ?iethod

Reportable Leak Rate (% per day) 0.10010 0.0752695% upper control limit 0.12322 0.07829
No. of mass samples considered 147
Test duration 24.333 hours

Corrected Verification Results

Total time agreement by Appendix J method -12.10%
Mass method agreement by Appendix J method -4.56%

.

JKD:JLR
01/07/85
B6014G.DS
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APPENDIX F

References
4

1, 10 CFR 50, Appendix J, " Reactor Containment Leakage Testing for
Water-Cooled Power Reactors"

f 2. ANSI N45.4-1972, American National Standard, " Leakage Rate Testing of
Containment Structures of Nuclear Service",

4

1

3. ANS 56.8, American Nuclear Society, " Containment System Leakage Testing
Requirements"

4. Sequoyah Nuclear Plant FSAR Chapters 6.2 and 6.3

5. Sequoyah Nuclear Plant Technical Specifications 4.6.1.2

6. Bechtel Topical Report, " Testing Criteria for Integrated Leakage Rate4

Testing of Primary Containment Structures for Nuclear Power Plants" -
BN-TOP-1, Revision 1

,

i

i

.
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APPENDIX G

DEFINITION OF SYMBOLS AND ABBREVIATIONS
,

CILRT Containment integrated leak rate test
,

E Repeatability error

e Absolute error

(~ Measurement system error

*F Temperature, degrees Fahrenheit

ISG Instrument Selection Guide

L Full-pressure design basis leakage
A

L Containment leak rate during full-pressure CILRT
AM

L Imposed' leak rate for verification
R

L Containment leak rate during verification
RM

LLRT Local leak rate test

P Pressure

P, Design accident pressure

psia Absolute pressure

psig Gauge pressure ,
,

*R Temperature, degrees Rankine

T Temperature

T Dewpoint temperature
dp

.t Time

UCL Upper confidence limit

V - Containment volume, cubic feet

MLR Mass Leak Rate
~

TTLR Total Time Leak Rate

i

*
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TENNESSEE VALLEY AUTHORITY '

CH ATTANOOGA. TENNESSEE 37401

SN IS7B Look.>ut Place

March 4, 1986

Director of Nuclear Reactor Regulation
f(ttention: Mr. B. Youngblood, Project Director

PWR Project Directorate No. 4

Division of Pressurized Water Reactors (PWR)
Licensing A

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Youngblood:

In the Matter of the ) Docket Nos. 50-327
Tennessee Valley Authority ) S0-328

In accordance with the requirenents of 10 CFR 50 Appendix J, enclosed 10 a
summary technical report entitled, " Reactor Building Containment Integrated
Leak Rate Test," of testing performed December 3-5, 1985 for unit 1 at our
Sequoyah Nuclear Plant.

If you have any questions concerning this matter, please get in touch with
Jerry Wills at FTS 858-2683.

Very truly yours,

TENNESSEE LLEY AUTi!0RITY

/
G idley.

Manager of icensing

Sworn o nd subscr' bed bef re me
this, _

day of
._ . . . . 1986

. -
*

Notary Public - - - - - . . h
My Commission Expires 4,

Enclosure
cc: See pa6e 2

I O|

1 {

An Equal Opportunity Employer
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Director of fluclear Reactor Regulation hacch 4, 1980

cc (Enclosure):
U.S. Iluclear Regulatory Consission
Region II
Attn: Dr. J. flelson Grace, Heglonal Administratur
101 Marietta Street, IIW , Suite 2900
Atlanta, Georgia 30323

Mr. Carl Stahle
Sequoyah Project Manager
U.S. Iluelear Regulatory Commission
7920 florfolk Avenue
Bethesda, Maryland 20814


