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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 Regnlatxonsf 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 builuing CILRT was successfully completed
on Sequoyah vnit 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 1 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 from the
lower compartment through the ice condenser compartments and into upper
containment. The upper compartment is sealed from the lower compartment
to ensure that any steam released in an accident will be forced through
energy-absorbing ice beds. For the performance of the CILRT, the lower
and upper compartments were not sealed from each other to promote the
free flow of air in containment.

This report outlines the objectives, principal events, special equipment
used, and analysis of the test results for the CILRT conducted on
December 3-5, 1985 on Sequoyah unit 1.



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 probiem resulted
from the omission of an earlier permanent instruction change to the CILRT
test procedure (S5I-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.

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 1 reactor building containment for return~to-power operation.

For Sequoyah unit 1, the leak-tight integrity iz 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 (0.0078 percent
per hour) at peak accident pressure, P..




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
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
normalized. The average temperature decreased by more than 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 after 8.3 hours of data was taken. TABLE 7 indicates
that the average containment temperature for the last & 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 pericd so that adjustments could be accurately
made to the containment free air volume calculations. Other
component level changes in the RCS were taken inito 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,



which would decrease the actual CILRT leak rate by approximately
0.00011% per day. However, due to the insignificant magnitude of
the decrease in the actual leakage rate, a conservative route was
chosen and the test results were not adjusted for the amount of free
air volume added during the duration of the test. Test engineers
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
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
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 left" 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 (LR) of
0.09775 LA was imposed on the containment building.

The calculated containment total time leak rate (Lyy) during the
20.8 hour verification test was 0.31204 percentage of containment
air mass per day shown graphically in figure 34, Agreement , as
shown in Appendix B using TTLR between the CILRT and the
verification test was achieved and was found to be =0,0325 L, which
is clearly withian the 20.25 LA required by 10 CFR 50, Appendix J,

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 LA'
The leak-tight integrity of Sequoyah Nuclear Plant unit | 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 easily monitor important test parameters.

The CILRT and subsequent verification test were completed at 0545
hours on December 5, 1985,

i
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4.0 CONDUCT OF TEST

In compliance with Surveillance Instruction SNP SI-157, local leak rate
tests were pertormed 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 S1-157 prior to the CILRT. Local leak rate tests were also performed
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
67-5628. These valves had excessive local leakage rates and were scheduled
to be replaced prior to the performance of the CILRT. However, the
materials did not arrive in time for installation and a decision was made
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 and
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 1
since the CILRT performed in December 8-9, 1982.

Figure | 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.
12/02/85 0345 Received administrative control of unit | reactor
building.

12/02/85 0400 Upper and lower air lock doors passed LLRT. All

prerequisites completed.

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~1 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

M

compressors down for first holding period,



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.
compressors down for 2nd hold point.

12/02/85 0759 Resumed containment pressurization.

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

12/02/85 0851 Resumed contaiament pressurization.

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

12/02/85 0937 Resumed containment pressurization.

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 Average containment pressure = 12,0823. Shut
compressors down for 6th hold point.

12/02/85 Resumed containment pressurization.

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

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

12/02/85 Began stabilization period data sample no. 1.
12/02/85 Removed DPE-5 from CILRT due to suspect readings.
12/02/85 Began bubble testing of penetrations and leakage paths.

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

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




Date and Time

12/02/85

12/03/85

12/03/85

12/03/85

12/04/85

12/04/85

12/04/85
12/04/85

12/04/85

12/05/85

12/05/85
12/05/85

12/05/85

2215

0622

0632

0656

0716

0800

0854

2059

2100

0544

0825
1455

0200

Event

Rebased stabilization period start at sample no. 45
tollowing data logger cable problem and repairs.

The average containment pressure experienced a 0.0 psig
pressure drop, which was recorded in all four
compartments. Subsequent investigations by CTS test
engineers and the shift engineer did not (cveal anything
out-of-order.

Stabilization criteria completed with data sample no. 92,
Began CILRT with base @ Jdata sample no. 93.

Concluded CILRT after 24 hours @ data sample no 236,
Reportable MLR value 0.05150% per day and a TTLR value of
0.07239% per day.

Imposed leakage for verification test of approximately
100% LA'

Verification sampling began with sample no. 250.

TTLR within -.25 L,, however continued to sample since
TTLR slowly increasing.

Continued verification data sampling following
significant increases in the leakage rates, which
continue to improve the agreement calculations.

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.

Began containment depressurizatiou.

Began post test instrumentation in=place functional
checks .

Completed post test in-place functional checks of CILRT
instrumentation. Released administrative control of U«]
reactor building.

5.0 MEASUREMENTS AND CALIBRATIONS

5.1

Test-Equipment

Table 1 lists the range, accuracy, and repeatability of the special
test equipment used in the unit |, 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.



5.2

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 pressurizalion, 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 'ab 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 [.D. and calibration reports
data. Following the CILRT, the laboratory provided corrected calibrae
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 ltem 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.

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.



5.3 Computer-Based Data Acquisition and Dat: 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 results 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 (UN=TOP-1), Revision 1).

Source listings for all computer programs are on file with the
Division of Nuclear Services, Mechanical Branch, in Chattanocoga,
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 contisinment 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 | CILRT, a &-compartment containment

model was used to measure the leak rate. The f[ree 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 discusced 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.




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
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.

Four of eight Mensor Quartz Manometers measuring containment pressure
were found to be slightly non-conse:vatively out of tolerance in the
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 manomete.s
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. Atter 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
manometers which combined to establish the upper compartment pressure,
were compared. Results showed that gauge #2 did not experience

the above mentioned changes in pressure protile (see figure 18).
Therefore, the changes in upper compartment pressure protile were
induced by gauge #1 shown graphically in figure 9. Further investi-
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.

The vendor was contacted in an attempt to determine the reason for
the behavior of gauge #1. The vendor, Mensor Corporation, suggested
that a "flat spot” on one or more bearings in the "Null" assembly
could produce the behavior pattern that was experienced with gauge
#1 during the test. The "Null" assembly is & critical interface of
the drive unit responsible for the output of the manometer. When
the "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
stationary until the change 1n pressure, i.e., the force exerted on
the drive, was great enough to overcome the bindiag force, thereby
allowing the output of the quartz manometer to adjust to the true
pressure value.



6.2

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 pertormed the final
data reduction analysis using the remaining quartz manometers.

The corrections made to the final CILRT and verification test data
did not effect the success of the CILRT pertormed on unit |. In
addition, all final test results and reported data in this report
reflect the above mentioned corrections unless otherwise stated.

The instrumentation error analysis of Appendix A indicates that the
instrumentation used in the unit 1, cycle 3 CILRT was accurate to
0.06655 L, in determining the containment leak rate for unit 1, far
lurpo:siuﬁ the recommendations of ANS 56.8 which states that the
measuring system be capable of detecting 0.25 LA'

Discussion of Graphical and Tabular Results

The December 3-5, 1985, CILRT that was performed on unit 1 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.
Additional raw data measurements, such as RCS water levels, were
accumulated throughout the test and are necessary to complete the
various leakage raite calculations.

The upper compartment pressure profile, a representation of mensor
quartz manometer pressure gauge #2 (see section 6.1) shown graphically
in tigure 20, suggests that six uncharacteristic pressure drops
occurred during 24~hour CILRT. In every instance, the pressure
quickly recovered to resume the original rate of declination. After
examination of all compartment parameters, no evidence was found to
support that the drops in pressure actually occurred. In addition,
there were no events recorded by plant operations personnel during
the test that would account for the behavior of the upper compartment
pressure profile. Test engineers contacted Mensor Corporation to
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
determined. The periodic drops in pressure had no significant impact
on the results of the unit 1 CILRT and subsequent verification test.
Even though the upper compartment and average mass profiles pro=
portionately followed the pressure drops (see figures 21 and 17), the
slope of the leak rate curves virtually remained unatfected,



6.3

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 MLR 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 reupectively.

After instrumentation reccived 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
the exception of items already mentioned.

Discussion of Agreement (Verification Tes )

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 lesk rate be less
than 0.25 LA'

The verification test was concluded at 0545 hours on December S, 198s.

After collecting 251 samples in approximately 20.8 hours, agreement,
as prescribed by Appendix J of 10 CFR 50, between the CILRT (L..) and
the imposed leak rate (LR) was reached at -0.0325 LA using TTL‘?
which is well within the £ 0.25 L‘ allowable limit.

Agreement was also reached using MLR and was found to be +0.0449
LA' Appendix B details the methods of agreement calculations.

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

Three distinct changes in temperature profile occurred during the
verification test in the "ICE-LOWER" compartment (see figure 52)

and resulted in rorresponding changes in the ice-lower compartment
mass profile and in slope of the leakage rate curves shown Rraphically
in figures 34, 35, 36, and 37. The first change occurred approxi-
mately & 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.



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 irend, the compartment experienced a second cooling trend.
The cooling began at approximat- . 7 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 allowable 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 1 containment leak rate.



TABLES



Table 1

Manufacturer
Measured and Number
Parameter Model No. _Used Instrument Specification

Containment Leeds & Northrup 49  Range: 0-250°F

Temperature Model No. 178055 Accuracy: $0.1°F
Repeatability:  $0.001°F

Containment Mensor Corporation 7  Range: 0-30 psia, 400,000 counts F.S.

Pressure Model No. 10100-001 Accuracy: $0.015 percent reading
Repeatability: $0.0005 percent reading

Containment Foxboro Corporation 12 Range: -50 to +142°F

Dewpoint Model No. 2701 RG Accuracy: *1°F dewpoint
Repeatability *0.10°F

Analog to Acurex Corporation 1  Accuracy: *+0.001°F dewpoint

Digital Autodata Ten/10 $0.001°F temperature

Converter *1 count pressure

Verification Teledyne-Hastings 1 Range: 0-5 SCFM

Flow Mass Flow Meter Model AHL 25 Accuracy: 2 percent of range

with H-3M Transducer Repeatability: *1/,% of range
TVA No. 409936

Mensor Princo 8 Range: 49% to 57%C

Chamber ASTM 19L Accuracy: °0.12°C

Temperature

Atmospheric Mensor Corporation 1  Range: 0-30 psia

Pressure Model No. 10100-001 Accuracy: $0.015% reading

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

Water Level Model LT-68-321 Accuracy: %5 percent F.S.



TABLE 2

VOLUMETRIC WEIGHTING GROUPS

Volumetric Weight
Number of Segment Per Sensor by

Temperature Transducers  Volume Compartment (Percent)

Upper compartment 14 651,000 7.1429
Lower compartment 25 383,720 4.0000
Ice-upper compartment 6 47,000 16.6667
Ice-lower compartment 4 110,500 25.0000

49

Dewpoint

Upper compartment 651,000
Lower compartment ' 383,720
Ice-upper compartment 47,000
Ice-lower S 110,500




TABLE 3

CONTAINMENT LEAKAGE MEASUREMENT
MINICOMPUTER ROUTINE SUMMARY

Routine Name

FORESQ . Automatically acquires, stores, and
corrects raw data to calibration
curves,

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

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

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

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

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.

Performs ISG calculations recommended by
ANS 56.8 (draft).
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HOURS
SAaMFLE SINCE
STaRT
59 0.000
53 0.083
352 0.187
25% 0.250
238 0.333
2393 0.4a17
g ¥ 0.%00
257 0.%83
s 0.887
Y 0.7%0
260 0.813
281 e.%17
242 1.000
283 1.083
254 1.147
288 1.250
288 1.333
247 1.417
268 1.500
Jé9 1.583
270 1.847
271 1.7350
272 1.833
a3 1.717
274 2.000
278 2.083
278 2.142
22?7 2.250
278 2.333
279 2.417
280 2.500
283 2.583

AVERAGE
TEMFERATURE
(hEG F.)

AS.8598
45.68511
45.848%
45.8523
65.837)
45.827%
65.8392
85.8445
65.8295
85.8270
a45.8229
65.8170
&5.7937
85.76884
45.7%29
45,7817
AS.773s
aS.7%02
6%.7807
45.7731
65.7765
65.7754
85.7455
65,7550
aS5.7810
&5.7%5%
85.7421
65.7345
AS.7248
65.7193
85.722%
€5.7247

CORRECTED
FRESSURE
(FS1a)

26.53n
26.5324
26.5325
28.5318
26.5%10
26.%312
26.5300
26.5300
28.5287
28.5282
24.5278
26.5281
26.5274
J8.5268
J6.5249
26.5245
26.5281
26.5261
26.5232
26.5248
26.5233
26.5211
28,5220
26.5223
26.5216
26.5213
26.5211
26.5208
26.5195
26.5192
26.5193
26.518%

TENNESSEF VALLFY AUTHORITY
CONTAINMENT | FAKAGE MEASUREMENT
TEST SUMMARY
VERIFICATION TEST
ALL CONMFARTMENTS

TOTAL MASS P-1-F
oF alR LFAK RATE
(LM (X FFR Bav)

142741,09 6.0006000

142741.91 0.2161438

142782.91 ~0.1747402

142757.47 0.974145S

162757.09 0.1022962

142741, 34 ~0.7548854

1427%0.48 1.9247312

1a2748.9%1 0.27925313

142744, 34 .47 14455

16274%,92 0.478%4R0

142742.89 0.1825148

182742.5%8 ~-0.8295041

14274%.27 ~0.2984128

142747,23 C.¥%4x722

162744 .84 0.088%877

162747.75% ~0.1576019

162747.97 -0.03870v0

147743, 06 0.BaRIEM

142740.09% 0.5251520

142739.97 0.0221235

162730.39 1.8949834

142729.02 0.2433399

142723.78 0.92463%8%

14273%0.05 ~1.14%0071

162724.28 1.05s%1 71

162723.98 0.052%411%

1427272.%0 ~0.4222004

142724.33 Q.20721954

142722.73 0.6341052

162723.14 ~0.0718993

162722.14 0.1749623

16271601 1.0148892

TABLE 5

Pag 1

TOTaL  TIME
LEAL RATE
(X FER Pav)

0.0600000
0.2101438
0.01465%892
0.3197948
0.245%4174
0.0613791
0.3718452
0.3584313
0.3704785
0.3769282
0.35748464
C.2495RY7
0.2039014
0.2158438
¢.20%1841
0.181000%
0.1472483
0.20845%4
0.2260935
0.21%3510
0.28%313127
0.2871401
G.3141878
0.282467%9
0.2861532
0.2768079
0.2422353

« 24094732
0.255049%s
0.2437752
0.2415478
0.2464848

MASS
LEAR KaTE
(Z FER DaY)

. . T " - —— . - -~ < - - —-——— -~ -~ - -

0.0000000
0.211%489
0.015589v8
0.74R7389
0.2851198
0.1421502
0.2796385
0.3IR0%04
0.3724855
0.3974674
0.37450G3
0.3489348
0.3018740
0.2729994
Q.2474077
0.2217034
0.19904%54
0.19557°8
0.19741350
g.1983710
0.21%57822
0.230t9R88
0.2471558
0.2492811
0.2572498
0.28"3329
0.2573143%

« 2545207

« 2541723

2922491
0.2500055
0.252%73%2

-
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TENNESSEE VAILLFY ANTHORITY
CONTAINMENT 1 FALAGE MEASUREMENT

1EST

Stmmak ¥

VERIFTICATION TESY
ALl CONFARTHENTS

HWOURS AVERAGE CORRECTED TATAL MASS

SanFLE SINCE TEMFERATURE FRESSURE CF alr

STaRY (BER F.) (FS1A) (LbN)

31a S.333 &5.5%81 2s8.5038 1474646.467
s S.a? 65.5988 24.503s 1874448, 14
318 $.500 45 .5835 26.5032 167844.50
»n? 3.583 4S5 .587 26.5023 162650.73
R S.887 65.583s 24.35018 187458.77
319 S.750 45.5829 24.5009 162458, 44
e 5.813 AS.5897 26.5008 1626%0.72
L kg ) $.9127 65.5742 26.5002 167452.17
e 4.000 85.93589 24,4997 1824%4.17
323 6.08% £35.5529 28.4998 147658, 7%
24 &.157 45,5853 24.5003 1862454, 30
32s 8.250 45.5%42 26.4999 162457 .44
Js 4.333 45.5380 28.4993 187855.,.04
327 é.417 45.355S 24.49%7 1824652.55%
328 4.5%00 435.59580 26.4989 162450.42
329 6.58% 435.531s 26.4971 147444.846
i3e 4,887 45.%337 J6.4584 167842.30
33 8.750 65.5389 248.49%8 14743739
332 4.833 65.5288 26.49354 147435.513
333 4.917 65.5239 26.4938 167435, 48
33a 7.000 45.527 28.4942 14231, 42
33s 7.08% 65.5344 26,4955 162631.08%
33s 7.187 65.510s 2s8.45701 16283 .08
337 7.2% a43.5074¢ 28.4934 1824633.22
338 7.333 4%.%500% J4.4935 14243%.78
339 7.qa17 4%.%078 26.4911 162631.45
340 7.500 65.30%7 26.4927 142429.81
i 7.3583 435.%07¢ 26.492s8 1424678.92
342 7.4687 s5.49%8 24,4914 187424.38
343 7.7%0 65.49%0 26.4915 187674.11
3aa 7.833 45,4674 J8.4907 162622.3s
345 7.912 45.4%03 26.4%11 162824.09
] TABLE 5

-

P-T-F
LEAR BATF
(X FPER DBav)

- ] ———— -~

-0.3484070
0.4453758
~0.4149%528
1.0707491
0.3434155
0.9433%72
N.43132789
~0. 2572920
~0.3541191
0. 4565308
o.cu02229
~0.201951%
d.420%028
0.445%4487
0.3747507
e.4%078:1S
0.8078407
9. 8487522
~0.2020048
0.5090889
0.7498127
0.08917227
~0.893713s
0.5043993
~0.4537882
0.7480131
€.290%253
0.157273%0
0.80S1828
C.0a7039%
0.3099C77
~9.3071440

-

ToTAL
LFA Ra&TE
(X FER Dav)

0.7845R33
0.7493299
0.2587455
©.2703270
0,2714750
O.28'2039
0.28305%%6
0.2704347
0.2478820
Q.75 77644
0.7553444
0.7497704
0.2%15200
0.2%40347
0.2555983
0.74A0347)
0.2A2t M
O.77859R2
0.248 7R84
0.27146790
0.277%543
0.274v142
0.2413336
0.2441454
0.2559%13
0.2617198
0.2820373
0.2408899
V. 28479590
G.2A%81%4
0.2849165
0.2%88974

TinF

-

MASS

LFAL FATE
(X FER Dav

0,.2743230
0, 72742732
C.or A%
0.77%3487
Q. 273850
0.2744112
0.27593>%
0.2741143
Q. 25080
G275 0%0
0.2785249

2721560
0.2748414
0.24979%1
0.2682750

JARRT IO
0. 2605322
O0.758%v42
O.2e%1900

R 322

L XIN0LILY
0.2704725%27
0.2497819
Q. a8 ey
0.Je922a8”’
C.O8R7428
0.268%009
0.248084%
G.2880710
C.2479023
0.2422330
Q.247172%

-




TENNESSFE VAILLFY AUTHORITY
CONTAINRENT | FAar AGE NEASURENENT
TEST Sunmaky
VERIFICATION TESY
ML TOREARTAENTS

HOURS AVERAGE CORRFCTER TOTAL mass P=E=p TOTAL  TIWE BASS
SANFLE SINCE TEMFERATURE FRESSURF oF alk LEAY RATE LEAN RaTF LEAr RATE
STasy fhES Fo) (FSian L RM (T FER Barv) (X FER DPat) (X FER DAYy
338 8.000 45.4884 28,4905 ‘182871.05 0.5376458 0.2610187 C.2467234
34z §.083 45.4881 2a.490 142a18.99 0.3I7V554% 0.24296%4 0.7448490
ja8 f.187 45,4922 J&.4902 182817.95 0.174320s 0.24205v3 @.2865%124
: i 8.2%0 45. 4872 28.4895 187415.33 O.4448792 6.7441039 O.0ns8848
330 8.313 aS5.4507 28,4893 187815.89 “0.0995%22 0.2804478 2SSV 2TD
st .17 e5.4088 Je.4882 1&413. 9 Q.3%143%10 0,2613653 6.24%85878
332 8.500 45.4737 24,4882 147810.72 0.5s4%5101 0.2443124 0.245R4/3
Is3 8.583 aS.4744 26.4872 15740%. 88 C.89A596 9.7703478 Q.24672%8
3 8.8s87 45.853s J&8.4871 1628079.81 ~0.7341143 0.2807%07 2859118
355 8.7%0 a5.4222 28.4848 16740%. 42 1.1347392 «AR1030 D641
3te .83} 8% .454% 26,4881 147402.00 0.2470447 0.288%117 P IOR8LVS
> 8.912 65,8593 26.484% 167a04.80 ~0.4981317 0.7617474 0.26404%7
=2 7.000 85,4702 28.4854 1462801.75 0.5473028 0.2843413 0.26501810
35 9.083 45.4%48 24.4853 142599.9% 0.3187941 L2481y LJATARAS
380 v.187 e5.8418 Jé.3847 1a4759%,.59 0.0027874 ~2824%08 Q.24852700
Jal ?.2% 45.4522 26.4648 142598.14 0.3154804 «TAJ9T5R 0.TAS% 342
=2 ®.333 a5.447%s 24.4843 1675¥s8.03 0.37a375s8 0.24393%4 0.28%a5%)
383 .47 45.459% 26.483s8 1875R8. 13 1.4603%40% Q.27397298 JTal97240
364 ®.500 &5.41%8 J28.4832 1a29%1.42 ~0.5923574 0.28a%867 26480453
383 7.583 85.44%0 264.4817 147560.30 1.94°65470 0.7F0%473 0.J44R17 2
3sa 9.887 éS.4338 Ja.4808 147578, .44 0.345%403 0.2818713 0.267%643%
3a7 *.7%0 45.4311 24.4803 182576.47 0.3127426 o.2E19v41 . TEEVAAT
3a3 9.833 6%.4333 J6.47%4 147570.55 1.085142% 0.28822%2 SSE9IANTS
389 9.9 8.4310 26.4794 162572, 84 ~9.3%¢% 2123 e.2R3a971 o.270%0
e 19.8000 6%.4232 28.4799 162577,.28 -0.A5805%28 0.27395873 e.270%t 30
k28 ) 10.083 a5.42a> J6.47%5 187575.47 0.37104R3 0.27a173a 0. 27046%8
32 10.147 &% . 4695 2s8.8797 182580, 34 -0.8443405 ©.24%50322 0.27047G4
373 19.2%0 65.4124 Js.47v8 142579.80 2.099a5132 Q.24348%9 2702676
3ve 19.333 &5.4101 24.4791 142%76.30 0.819984) 0.344%537 0.2701144
s 1¢.0a7 e3.3987 26.4782 142%74.30 @.3%47844 Q.2472523 701543
37s 10.%00 65,4085 26.4773 14258%.87 t.527rar038 0.2772435 27048080
72 10.583 63.4013 J6.4762 142%41.47 0.7447017 ¥, 2809187 0.2711977
TABLE 5



HOURS AUVFRAGE CORRECTED TOTAL BASS
SANFLE  SINCE TE=SFRATURE FRESSURE oF alk
| STaRT (NEG F.) (PS1A) Emy
| 38 10.887 45.3982 26,4754 $42557.72
| 379 10.750 45.3842 26.4245 1625%4. 38
| 3890 10.833 45.3%°8 24.4740 142550.73
38y 10.917 85,3807 28.4727 150%44. 48
382 11.000 £5.3723 2a.4701 142590.20
383 11.083 85.3:91 26.4722 140547,27
i8e 11.187 85.3a72 28.4723 167549, 33
3os 13.25¢ 45.3834 26.4723 187943, 39
3I8s 11,333 85,3493 26.4718 167534, 41
3ar 11.417 45.37s% 26.4718 14254211
s 11.500 85.3700 2a.4711 142517.92
89 11.983 5. 3a34 28,4494 167531.78
390 11.487 85.3%22 26,4598 145852
v 11.7%0 85.3%43 24,4484 386253441
2 11.833 4%.3398 26,4873 182577.84
w3 11.917 85.3371 26.4481 167532.80
ive 2.000 £5.333s 26,8877 162535,.27
5% 12.063 45.3320 26,8588 18257418
3Ivs 12.187 45. 3409 2s8.4471 162%52%9. 48
397 22.2%0 8%.3338 26.4487 167578,92
398 12.333 &5.3%04 2a. 4454 14757441
399 12.417 85.3154 28,4481 147075, 51
809 12.%500 &%.3589 24.48%7 18251112
s01 12.%83 &5.3377 24.8534 342512.52
.02 2.847 65.3220 26,4438 14751144
403 12.750 45.3200 26.483% 18251014
acs 12.833 #5.3022 24.4830 §a2312.80
as 12.917 85.3178 26.4479 167506.53
a0s 13.000 45. 35042 24,4828 142510.73
s 13.083 &S.3077 28,4823 162507.03
acs 13.147 4%.2934 Ja.4414 1675035 .84
a0% 13.2%9 €5.3053 26.4414 14°%02.28
-
TABLE S

TENNESSEE VALLEY AUTHORITY

CONTAINMENT LEANARE MEASUREMENT
TEST Sumnaky

VERIFICATION TEST

ALL COMFARTRENTS

F-T-F
LEAr RATE
(2 PER ParY)

0.8443438
9.2380a70
H. 9973151
Q. 2529722
~0.6%4%488
0.5704337
~8.1887472
e.8747901
~D.ATVVN2
0.4804953%
0.3875801
1.5%09a19
~8.7392941
0.1405974
1.1987%s1)
~0.877sav0
¢.2879In
0.8ABRe T4
0.1190542
0.059473s
0.091% 78
-0.3%03%10
2. 7358440
~0.2381302
6.1910%554
+T270540
~0.434788S
1.0771143%
~0.7448704
V.e547443
8.24540434
0.595427

ToraL TIsE
LE&AR RATFE
(X FEK Bav)

9.28390359
9. 0RI54AY
O.28va44%
Q.292% 78S
0.2853773
0.2R71397
0.2819932
D.7087%448
0.2845240
0.7R54154
0.2841522
0.2950%7Y
@.287a%12
0.2847307
0.2vi1420
0.784%431
0.784vA09
0.2871364
G.7AYVQ2
C.084ss88>
Q.2R%3A75
0.28083%9
0.297174%
0.293a017
0.2979549
0.2925219
C.IR7RGIY
0.297°88%8
0.28a7a08
¢.288%%1)
e.2833219
o.290 422

AASS
LEAR RATE
(% FER Bav)

0.2719481

L2FININ0
B rr3revn
0.2740 118
B.274930
27559880
Gl 818~
0.}76R255
G.2778%62%
8.2778182
O.272850%
Q.3792479
G.2798%27
0.7ROD144
Q. 289928y

~oR17404
0.2817442
0. 2823227
0.782741%
0.280a%)
O.2493858Y
0.283%078
0.284%0460
0.784881%
0.J853848
0.2859827
¢.J8817%8
0. 8861738
0.7858401
Q.7RII%S
0.287529%
G.JR7RASY

-



TENNESSEE VALLFY AUTHORITY
CONTAINMENT LEARAGE MEASURENENT

TEST SummARY
VERIFICATION TEST
ALL CONFARTHENTS

HOURS AVERAGE CORRFCTEDR TETAL mass P=3-p TATaL Tise
SanfLE SInTE TEMFERATURE FRESSURFE oF alw LFan RalF LEAR RATF
STasTy 1Ms 7. (FSlas L1803 (X FER Dary (X FER Par)
419 13.333 85,2929 24.4810 1a2%01.78 ~9.26%58343 0.2847743
L2 13.417 45.3030 Je.4511 162%501.09 8.4740821 0.Tu7v447
@2 13.500 &5, 38353 J6.4808 142497.27 0.8734353 0.2963504
aas 13.%83 &5.30%1 Je.45%4 147450.,.09 1.2712343 0.298%%547
41s i3.887 a5.3070 26.4583 182482, 52 L.3a80177 ©.3027239
s 13.750 65,3027 Je.4501 147488.23 ~1.0138147 € 294754
a1s 13.833 45.3190 I8.457% 187475 .54 2.1794250 0.3040364
a 13.%17 4%, 3049 J8.4%58 142473.78 6.38>1¥88 2.304%800
418 18.000 45.2%84 24.4%89 14747488 ~9.5454348 0.3014713s8
“y 14,083 65.781s J8.4547 162450.00 ~0.%5584772 N, 2vs4014
42¢ 18.187 45.28a4 24.45483 142478.75 0.57803533 G . 2750808
921 14.2%0 6S.7822 ~6.455% 14747159 8.91394W1 0.3016332
22 13.333 45.2788 J8.4551 147471.53 9.5110800 0.2995439
423 is.017 45.2778 26.4%543 147847.50 0.7145849 0.3023331
a’s 14.500 &S5.2839 J8.4548 1862442.22 G.0478%4s 0.3%08417
a5 14.583 &5.78%8 J8.4580 18784791 ~0: 1218470 0.2%a4a71
als 14.887 45,2797 2s.4502 1a2842.20 1.0109380 0.302%050
<2 14.750 2702 26.4527 162450.0s8 0.37951%s €.3079340
28 14.833 45.2572 Ja.48518 147452, %8 G.8431223 6.3037193
e 4.7 45,2553 Ja.4518 1424%3.38 ~0.14403%2 @.3012193
430 15.000 45.254) 28.43518 1424%8.59 -0.0397780 0.2%%3%72
a5 15.08) 8%.2821 Je.4502 187438.01% L.B8724772 0. 3080030
32 15.3a7 65.2s58 Ja.4479 147427 .44 3.4%0%020 0.37a3123
433 15.739 65,2882 26.4%03 16784447 ~X. 3743249 0.304147%
433 15.333 65.7e7s8 J48.4%03 167444.08 0.085235:13 ©.3048%5y3
4315 i15.417 3.2723 26.4%04 16744520 2.1551450 0.3030483
4is £5.500 &3.278S 26.4%06 147404 .82 e.0720221 0.367°8002
37 15.583 435.2542 Js. 4453 144417 0.110893% 0.3017723
433 15.887 45.2543 28.4478 1842434, 42 1.7285401) 0.3093438
439 15.750 65.2%42 28.4480 142435.19 ~Q.1357429 9. 3089942
480 15.833 85.2427 2a.4a70 182427.87 1.332473%9 0.3123734
481 is.%17 63.2480 Ja.44s5a 182428.47 ~0.1412893 ©.31000060
TABLE S

nESS
LE&Y RaTE
(T PER PATY,

¢.2880823
G.09R460
G.E87I52
0.2892683

» 2@9VLET
0.2703645
.29 2180
0.25920471
0.292571s
G.292%v31
0.29354318
@.79303311
0.294551s
0.79%0732
6.2755%5s
G.29%9703
0.2v549354
9.29a87%1
0.297300”
.29 734
0. 96099y
0.29RINI3
0.2993 0%
0.3004308
6. 30609389
¢.3012473
0.301671/
¢.3089753
C.3025208
G.30293vs
0.303%8s4
0.3040527

.



TENNESSFE VaALLFY AUTHORITY
CONTATNMENT | FALAGE MEASURENENT
TEST Summakr
VERIFICATION TEST
ALL COMARTAFNTS

F-1-F TOTaL  TINE MASS
LEAL BATE LF&ar RATE LE&N RaTF
(% FER BAY) tX FER bav) (2 FER Dav)»

AVERAGE CORSECTED
TEMFERATURE FRESSURT
(BEG F.) (Fsia)

A%.2411
aS.2e72
&5.228%
45,237
a3.2322
#5.27%0
45.2311
«2323
8$5.2029
45,1947
4%.7080
85.19a%
$%.20%0
85.199%
AS.1993
&5.20%9
45,1858
2«1 789
&5.18s8
4%.18a3
45.1718
8S.1780
45.1759
65.1%35%
85.1804
45.153)
85.1581
e3.1802
as.14
65.1348
45.1379

24.4441
Ta.4454
Ta.4383
24.4357
28,8852
J6.4457
Ta.8241
25.443¢
24.8429
25 .4428
28.8425
24.8470
2a.4416
Js.a418
Ja.e4
I8.4%04
25,4404
2s.43%7
26.4304
246.419%
Ja.4379
Ja.4374
26.4373
28.437
28.4342
26,4380
T4.4381
26.8357
28.43%8
J26.43%0
28.4343
26.4332

14747R.84
140408.5%
142433, 47
18247859
18242%.52
162430.38
142419.20
147471 .45
14240.%0
162471 .83
147814, 03
187414589
142812.77
14781239
1424100,.5%
147404.49
142808.97
147308.08
142909.53
142401.49
14239579
182395.50
1473ve. 30
162393.013
142393.45
16239119
14°3931.80
147390.98
iel3ve. ")
162390.70
142390.09
182384.14

-0.0464648868
0.0524348
~QG.R7IOIR87
0. RASRDTY
0.5457417
~0.851599%
1.9307864
~@.3%%010”
G.18895%s
-0 2354927
G.¥775aA9S
~0.0471048)
Q.7314787
0.0A047452
0.328%1%4
1.6390016
-@. 759956
@.15792%8
~0.2574284
1.4765047
1.10014,2
~0.0%879%%0
9.713%1S
e.2748a50
~.0745142
G.4710448
~0. 8827578
0.49R7723
-9.69535221
0.74%a848
0.108045%4
1.0557%88

G.30R03ve
Q.36871%9
. - ’Gﬁ .‘?l'
0.3015227
0.%0437578
0.29R8882
0.3073704
0.30377%48
9.30%1002
9.3004030
@.30 14932
9.3017470
0.30154%8
0.W32207¢
0.30284232
0.3 AaV%00R
@.3032521
0. W0Sa48
0.2% 79689
0.303>8%1
0.306992)
0.305385%2
e.3047320
0. I04%402
0.3028048
G.3080%8
0.2897a722
0.30065%13
2.2981104
Q.2981°58
G.2972984
@.300s288

$.3045109
0.T048%0Y
0.30507277
0. WS4 ™7
0. 3un7438
0. 3058088
0.3042 %€
0.3054%K2
0.308405%%
G. 3067430
0.3%20078
0.167123%8
8.307 8%
S.%0789%8
Q. 3070%%%
9.3072843%
0. 338620
“. 3081 509
6.308023%5
0. 3082702
¢. 3084550
0.308a43)
0.3Cd5584
0.3090478
.38
¢.3073%47
0.3078279
0.30%3401
0.36793142
0.30%400s
0.309300%
¢.3093837




]

aa
s
aTs
T
L e

)

-
-

483

§33323333338080108

19.833
1. "7
20.002
Jo.083
20.167
0.5
20.3%3
20.417
20.580
2¢.7a%
20.487
20.75¢
20.313

AVFRAGE

TERFERATURE

(IF6 F.

aS.1538
45.1784
85,1293
&S.1707
65,1282
65.1202
4%.1043
€%.0823
8%.108
&5.1015
45.1009
¢%5.0815
asS.gals
45.0979
85.0931
85.0558
45.0R8a%
as.or2?
45.6%0
45.0278
45.0739
“'“.,
A45.0%7
45.0%s8
45.042s
35.0729
65.053¢

26.4279
26.4278
26.4287
J8.4783
J8.4280
26.4255
28.47%4
24.42%0
2a8.4245
24.4732
Je.47401
J8.4238
26.47%s
26.4230
28.4229
28.4228

TENNFSSEF VALLFY ANTHORITY
CONTATNMENT (FARAGE MEASURENENT
TEST Summaky
VERIFICATION TEST
ALl CONFARTHENTS

TATAL MASS F-1-¥
oF AlR LEAN RATF
iLhn) (2 FFR Ba1H

16237101 2.3131180

182375.95 ~0.RS91147

180872.43 0.5901599

16237580 -0.545%277

182345.77 1.7791518

142%44.02 ~-9.08483a%

157349, 38 ~0.5931478

162373, 14 -0. 4234340

1A YS9 1.8908152

182304, 3% ~0.4517491

16738%.58 G.1579242

14718417 -0.1081010

142180, 42 O.8a%1429

16235511 1,7970584

1423%7.84 G.401A544

§42352.2> @.1108M1S

142349, 45 0.47653%0

1AIS3. 38 -0.49570a2

182350.03 ¢.5931308

187347.80 0.04157%4

142348,92 0.510°844

142347.2% ~0.058204%

147348.27 -0.1801539

182147.02 0.2717188

142341.55 0.9762427

1473317.80 0.44504%8

147341.88 ~0.7204975

TABLE 5

Page 8

ToTaL TimE
LEAL RATF
(X FER Bav)>

0.3095402
9.3044%30
0.305713%
0.3015%a2
Q. 3083551
0.30481%3
@.307%0%1
0. 984879
S.3044%87
0.30121%%
2.300802¢
6.7985E440
0. 1004058
0.3044014
0. ¥M50059
0.304192%
0.%avsun
¢.3eca1vt
0.3020309
6.300948s
0.301800%
9.3003314
0.2V 3800
0.29R04TS
0.300?.75
Q.3022048
9.2981301

MASS
LEAN RATE
(X FER Dav)

— e e e -

0.3077143
9. 309929S
G, 3100381
0.%00903
0.3101 95y
0. "10I68R7
©.3104. 59
0.3101540
0.3164770
0.3108454
0.31059%54
v.3105%0697
C.531CA37Y
F.IJOALSS
@.20107228
8. 4105770
.310%7 70
O.3109%48
@.311038%
G 3109840
a-311008°7
0.3110180
0. 110%8RY
8.316%363
0. 3108980
G. 310889
0.3107418

- - 1 - -~ - -




TABLE 6
TESTABLE PENETRAT. +S REQUIRED TO BE IN SERVICE DURING TEST PERFORMANCE

verification flow and
post test depressuri-
zation

Leakage Rate
Added to
Penetration Description Justirication 95% ICL
X-27(<C) Integrated Leak Rate Isolation valves required 0.0000 SCFH
System Pressure tn be open to monitor
containmenl pressure.
X-47a Ice Condenser System Glycol cooling supply te 0.1846 SCFH
air handling umits ia ice
condenser reguired to
ensure ice condition is
maintained.
X-478 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
’ ensure ice condition is
maintained.
} X-115 Ice Condenser System Same as X-114. 0.0000 SCFH
X-118 Hatch Used as source for 0.0000 SCFH



TABLE 6

TESTABLE PENETRATIONS REQUIRED TO BE IN SERVICE DURING TEST PERFORMANCE (Continued)

Penetration

X-87A

X-87D

Description

Waste Dispesal

Integrated Leak Rate
System Pressure

Integrated Leak Rate
System Pressure

Leakage Rate
Added to
Justification __95% UcL
Used to provide leakoff 0.1006 SCFH
for RCP seals.
Required since reactor 0.0000 SCFH
coolant pressure will
exceed test pressure.
Same as X-27C. 0.0000 SCFH
Same as X-27C. 0.0000 SCFH



TENNESSFE VALLEY AUTHORITY
CILRY
TENPERATURF STABILIZATION

TENF. STARILIZATION CRITERIAZ
ARS(AVG. RATE OF TENF. CHANGE FOR LAST 4 HDURS - AUG. RATE OF TFRP. CHANGE FOR LAST NOUR)
MUST BE LESS THAN OR EQUAL TO 0.5 (DEG.F/HR.)

SARFLE wND. TInE TENFERATURE RATE OF CHANGE OF CONTAINRENT TERP.(DEG.F/HEK)
&8 e.202 49.0144 ©.0000
a9 4.3s9 68.99% 0.0888
e 4.53s 48.9572 0.2544
b 4.702 68.9457 0.0%14
n 4.8s89 48.9247 0.2343
73 5.03s 68.9123 0.034%
s S.202 48 .9440 0.0700
735 S.389 e8.9322 0.0705
& 5.538 63.4908 0.24%%
2?7 $.702 68.8832 0.0443
7’8 S.8s9 48,8540 0.0048
v 4.038 $8.8418 0.1343
80 &.202 68.848s9 0.0316
8 6.34% 48.8493 0.105S

2 8.53s 4B.8324 0.1015
a3 6.759 &8.8270 0.024)
84 4.923 48.80s81 0.1258
8s 7.092 68.8097 o0.0M1%
8s 7.239 68.7%03% 0.11352
ar 7.425 48.79s87 0.0172
68 7.818 48.7901 0.0347
av .78 e8.7774 0.0762
90 T.947 48.7479 0.1271
¥ 8.114 68.5454 1.07s9
92 8.281 68.3545 1.2837

THE AVG. RATE OF TEWPERATURE CHANGE FOR THE LAST & HOURS= 0.1853 (DEG.F/HR).,
THE AVG. RATE OF TEMPERATURE CHANGE FOR THE LAST qﬁ- 0.4476 (DEG.F/HR),

THE TEWP. STABILTIZATION CHECK INRICATED A VALUE OF 0.2423 DEG.F/WR..
SHICW IS ONLY S2.48 FERCENT OF THE RECOMNENDED O.S(BEG.F/HR).

STABILITY LUlCK INDICATES COND. ARE FAVORABLE TO PROCEED WITH CILRT.
sToP --

TABLE 7
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AFFENDIX A

INSTRUMENTATIDON ERROR ANALYSIS
INSTRUMENT ERROR ANALYSIS! (AS [NFFINEN IN AFPFENDTX GrANS S4.8 DRAFT)

ASSUMED CONDITIONS AT THE TIMF OF TEST:
F=26.696 FSIA
T=52%.67 DEG R
TIME=24,000 HOURS

USING THF ABSOLUTE METHONG
1L.TOTAL ABSOLUTE PRESSUKE METHOD,
NUMRER OF FRESS. SENSORS: 7.
RANGE: 0~ 30. FSIiA
ERROR IN PRESSURE= 0,0000%79 FSTACUSING REPEATABILITY)
ERROR IN PRESSURF= 0.0015138 FPSIAIUSING ACCURALY)

2JWATER VAFOR PRESEURE
NUMBER OF SENSORS: 12,
ERROR IN VAFOR PRECELRE= 0.,00024548 PSTACHSTING REFFATARILTYY)
ERROR IN FRESSURE= 0,00245%58 PSIACUSING ALCHRACY )

3.TEMPFRATURE
NUMEBER OF SFENSORS: 4%,
ERROR IN TEMFERATURE= 0.0002020 DEG R(USTNG RFFEATARLIITY)
ERROR IN TEMPERATURF= 0,0142844 DEG KGUS NG ACCURALY)

4. ISG(USING REFEATARILITY)
18G=2400/THR(SGRT (20 C(FPR/FIRE2)I$2XCCEPUR/PIRRDI4ONCIFTR/ZT I R42)))
I18G= 0.00144 FERCENT/DAY= 0,00576 LA

S.I86 (USING ACCURACY)
ISG=2400/THR(SART(DRC(FFA/FIRRD ) 2R CCEPVA/P IR 3428 (ECTAZTINAD ) )
I8G= 0.01444 PERCENT/ZDAY= 0.0445% LA




APPENDIX B
CALCULATION OF AGREEMENT (USING TTLR)

Where: LRH - LR - LAH = £.25

kA

Where: LRH = containment leak rate measured during verification

L R = imposed leak rate for verification
LAH = containment leak rate measured during CILRT
LA = full pressure design basis leakage

LRH = 133191.44 SCCM

L‘ = 105756.35 SCCM

LAH = 30951.21 sccM

LA = 108188.19 SCcM

LRH . LR . LAH = 133191.46 - 105756.35 = 30951.21 = =0.0325
LA 108188.19

Agreement: ~0.0325 LA < 20.25 LA Theretore, compliance with Appendix J
using the TTLR, has also been met.



APPENDIX B
CALCULATION OF AGREEMENT (USING MLR)

Where: LIH . LR - LAH s 2.25

LA

Where: LRH = containment leak rate measured during verification

L R = imposed leak rate for verification
LAH = containment leak rate measured during CILRT
LA = full pressure design basis leakage

LRH = 132637.55 SCCM

L‘ = 105756.35 SCCM

Laa = 22017.89 sccH

LA = 108188.19 sccn

L'" . LR * LAH = 132637.55 - 105756.35 - 22017.89 = 0,0449

LA 108188.19

Agreement: 0.0449 LA < 20.25 LA Therefore, compliance with Appendix J
using the MLR, has easily been met.




APPENDIX C
SPECIAL TEST INSTRUMENTATION

Pressure Measurement: (7 Total)

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

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 -4l

RTD -29 ' RTD -42

RTD -30 RTD =43

RTD -31 RTD ~4é4

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



III.

Iv.

APPENDIX C
SPECIAL TEST INSTRUMENTATION

(Continued)
Vapor Pressure Measurement (12 Total):
Upper Compartment (3 Total)
DPE -1
DPE -2
DPL -3
Lower Compartment ( 2 Total)

DPE -4
DPE -6

Ice Condenser (5 Total)

Upper Volume

DPE -10

DPE -11

DPE -12

DPE -13

Test Station Equipment
Temperature: 1 RTD

Barometric Pressure: 1 Pressure Gauge

Lower Volume

DPE =7
DPE -8
DPE -9




APPENDIX ©
LOCAL LEAK RATE TEST SUMMARY

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 minute (SCCM).

All testable penetrations were tested prior to the performance of the
CILRT in accordance with Sequoyah's surveillance instructions $I-157 and
S51-159.

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 | 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).

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 & 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 testable 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 1 since the cycle |
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).







SUMMARY OF LOCAL LEAKAGE RATES

APPENDIX D

Unit 1, Cycle 2
Type B Leakage

A. Bellows

B. Electrical

C. Resilient Seals
D. Air Lock Doors

Total Type B Leakage
Total C Leakage

Total (Types B and C):

Penetrations defined
as potential bypass
leakage paths:

Penetrations water
sealed to at least
1.1 P_ subject to

inventory restrictions:

A. ERCW discharge
B. Containment spray

As Left
0.0000 SCFH
1.4938 SCFH
0.0000 SCFH
0.000G SCFH
1.4938 SCFH

2.5343 SCFH

As Left

4.0281 SCFH

2.0926 SCFH

0.0097 CFH
0.0000 CFH

Maximum Allowable

135.1 SCFH

56.29 SCFH

4 CFH

0.
0.08 CFH

o N



APPENDIX D
SUMMARY OF LOCAL LEAKAGE RATES

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

As Left Maximum Allowable

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

Penetrations defined

as potential bypass

leakage paths: 0.5428 SCFH 56.29 SCFH

Penetrations water

sealed to at least

1.1 P_ subject to

inventory 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 left" 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 1
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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Leakage
Path

System Name

X-63

EX-64

**X-65

**X-66

*X-67

ERCW

Chilled Water

Chilled Water

Chilled Water

Chilled Water

TABLE D-1

Type C Test Summary

Cycle 2 - Unit 1

Path Leakage Tabulation

Isolation
Valve
Number

67-95/575C
67-96

31C-222
31C-223/752

31C-224
31C-225/734

31C-229
31C-230/715

31C-231
31C-232/697

As Found
Valve Path
Leak Leak
Rate Rate
SCFH_ SCFH_
0.0019

0.0008 0.0008

0.0000
0.0000 0.0000

0.0000
0.0000 0.0000

0.0000
0.0000 0.0000

As Left

Valve Path
Leak Leak
Rate Rate
SCEH SCFH_
0.0019

0.0008 0.0019
0.0000

0.0000 0.0000
0.0000

0.0000 0.0000
0.0000

0.0000 0.0000
0.0000

0.0000 0.0000

Test Date

02/26/84
AF/AL

02/26/84
AF/AL

02/26/84
AF/AL

03/01/84
AF/AL

03/01/84
AF/AL



Leakage
Path System Name
X-68 ERCW
X-69 ERCW
X-70 ERCW
X-71 ERCW
X-72 ERCW

TABLE D-1

Type C Test Summary

Cycle 2 -~ Unit 1

Path Leakage Tabulation

Isolation
Valve
_Number

67-141
67-580D

67-130
67-580A

67-139
67-297/5858B

67-134
67-296/585C

67-142
67-298/585D

As Found
Valve Path
Leak Leak
Rate Rate
SCFH_ SCEH_
0.0000
0.1186 0.0000
0.1036
0.0000 0.0000
0.0000 0.0000
8.211
0.0011 0.0011
0.0145
0.0015
0.0012 0.0012

As Left

Valve Path
Leak Leak
Rate Rate
SCFH_ SCFH_
0.0000

0.1186 0.1186
0.1036 0.1036
0.0000

0.0000

0.0003 0.0003
0.0011

0.0002 0.0011
0.0015 0.0015
0.0012

Test Date

03/02/84
AF/AL

02/24/84
AF/AL

03/02/84 AF
04/02/84 AL

02/24/84 AF
02/28/84 AL

03/02/84
AF/AL



Leakage
Path System Name
X-73 ERCW
X-74 ERCW
X-75 ERCW
**X-76 Service Air
*=>X-77 Demin. Water

Isolation
Valve
Number

67-131
67-2957/585A

67-138
67-580B

67-133
67-580C

33-704
33-740

59-522/529
59-633

TABLE D-1

Type C Test Summary

Cycle 2 - Unit 1

Path Leakage Tabulation
As Found
Valve Path
Leak Leak
Rate Rate
SCFH, SCFH
0.0023
0.0002 0.0002
0.0000
0.0000 0.0000
0.0000
85.2140 0.0000
0.0000
0.0000 0.0000
0.0000
0.0000 0.0000

As Left

Valve Path
Leak Leak
Rate Rate
SCFH_ SCFH_
0.0023 0.0023
0.0002

0.0000

0.0000 0.0000
0.0000

0.2195 0.2195
0.0000

0.0000 0.0000
0.0000

0.0000 0.0000

_______

Test Date

02/24/84
AF/AL

03/02/84
AF /AL

02/24/84 AF
02/29/84 AL

02/22/84
AF/AL

02/22/84
AF/AL
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TABLE D-1
Type C Test Summary
Cycle 2 - Unit 1

Path iLeakage Tabulation

X-110

Ice Condenser

Isolation
Valve
Number

43-460

43-325/307

87-7/8/9

30-46/571

30-47/572

30-48/573

61-110
61-122/745

As Found

Valve
Leak
Rate
SCFH_

Path
Leak
Rate
SCFH _

1.1660

Test Date

02/26/84
AF/AL

03/06/84
AF/AL

02/29/84
AF/AL

02/28/84
AF/AL

 02/28/84
AF/AL

02/23/84
AF/AL




Leakage
Path

System Name

**X-115

**X-116

Ice Condenser

PASF

Isolation
Valve
Number

61-96
61-97/692

43-288
43-287

TABLE D-1

Type C Test Summary

Cycle 2 - Unit 1

Path Leakage Tabulation

As

Valve
Leak
Rate
SCFH_

0.0000
0.0000

0.0000
0.0000

Path
Leak
Rate
SCFH

0.0000

0.0000

As Left

Valve Path
Leak Leak
Rate Rate
SCFH SCFH
0.0000

0.0000 0.0000
0.0000

0.0000 0.0000

Test Date

02/23/84
AF/AL

02/25/85
AF/AL



I. Bellows

Leakage Path X-12A

Leakage, SCFH
AF/AL

0.0000 (IN)
0.0000 (OUT)

Leakage Path X-12B

Leakage, SCFH
AF/AL

0.0000 (IN)
0.0000 (OUT)

Leakage Path X-12C

Leakage, SCFH
AF /AL

0.0000 (IN)
0.0000 (OUT)

Leakage Path X-12D

Leakage, SCFH
AF /AL

0.0000 (IN)
0.0000 (OUT)

TABLE D-2

Type B Test Summa
Cycle 2 = Unat 1

Test
Date

03/13/84
03/13/84

Test
Date

03/09/84
03/09/84

Test
Date

03/09/84
03/09/84

Test
Date

03/14/84
03/09/84

Lenkage Path X-13A

Leakage, SCFH
AF/AL

0.0000 (IN)
0.0000 (ouT)

Leakage Path X-13B

Leakage, SCFH
AF/AL

0.0000 (IN)
0.0000 (OUT)

Leakage rath X-13C

Leakage, SCFH
AF /AL

0.0000 (IN)
0.0000 (OUT)

Leakage Path X-13D

Leakage, SCFH
AF/AL

0.0000 (IN)
0.0000 (OUT)

Test
Date

03/13/84
03/13/84

Test
Date

03/13/84
03/13/84

Test
Date

03/13/84
03/13/84

Test
Date

03/13/84
03/13/84






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, SCFH 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, SCFH 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, SCFH Test Leakage, SCFH 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, SCFH Test
AF /AL Date
0.0000 03/08/84

Leakage Path X-108

Leakage, SCFH Test
AF/AL Date
0.0000 03/13/84

Leakage Path X-109

Leakage, SCFH Test
AF/AL Date
0.0000 03/13/84

Leakage Path X-107

Leakage, SCFH
AF/AL

0.0000

Leakage Path K-14

Leakage, SCFH
AF/AL

0.0000

Leakage Path K~15

Leakage, SCFH
AF /AL

0.0000

lest
Date

03/09/84

Test
Date

03/14/84

Test
Date

03/14/84



TABLE D-2

Type B Test Summary

Cycle 2 - Unit |

II. Electrical

Leakage Path X-120E

Leakage, SCFH Test
AF/AL Date
0.0000 03/04/84

Leakage Path X-121E

Leakage, SCFH Test
AF/AL Date
0.0000 03/07/84

Leakage Path X-122E

Leakage, SCFH Test
AF/AL Date
0.0000 03/04/84

Leakage Path X-123E

Leakage, SCFH Test
AF/AL Date
0.0000 03/06/84

Leakage Path X-129E

Leakage, SCFH Test
AF/AL Date
0.0000 03/05/84

Leakage Path X-124E

Leakage, SCFH
AF/AL

0.0000

Leakagg Path X<-126E

Leakage, SCFH
AF/AL

0.9641

Leakage Pat X-127E

Leakage, SCFH
AF/AL

0.0000

Leakage Path X-128E

Leakage, SCFH
AF/AL

0.0000

Leakage Path X-134E

Leakage, SCFH
AF /AL

0.0000

Test
Date

03/06/84

Test
Date

03/05/84

Test
Date

03/03/84

Test
Date

03/04/84

Test
Date

03/04/84



TABLE D-2

Type B Test Summary

Cycle 2 - Unit 1

II. Electrical (continued)

Lelkq!g Path X-131E

Leakage, SCFH Test
AF /AL Date
0.0000 03/03/84

Leakage Path X-132E

Leakage, SCFH Test
AF/AL Date
0.0000 03/06/84

Leakage Path X-133E

Leakage, SCFH Test
AF /AL Date
0.0000 03/06/84

Leakage Path X-138E

Leakage, SCFH Test
AF /AL Date
0.0000 03/04/84

Leakage Path X-139E

Leakage, SCFH Test
AF/AL Date
0.0000 03/05/84

Leakage Path X-135E

Leakage, SCFH
AF /AL

0.0000

Leakage Path X-136E

Leakage, SCFH
AF/AL

0.0000

Leakage Path X-137E

Leakage, SCFH
AF/AL

0.0000

Leakage Path X-143E

Leakage, SCFH
AF/AL

0.0000

Leakage Path X-144FE

Leakage, SCFH
AF /AL

0.0000

Test
Date

03/04/84

Test
Date

03/04/84

Test
Date

03/04/84

Test
Date

03/06/84

Test
Date

03/06/84



TABLE D-2
Type B Test Summa
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 0.0v00 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-142F 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

I1. 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




TABLE D-2

Type B Test Summary

Cycle 2 - Unit 1

I1. Electrical (continued)

Leakage Path X-149E
Leakage, SCFH Test

AF /AL Date
0.0000 03/05/84

Leakage Path X-150E

Leakage, SCFH Test
AF /AL Date
0.0000 03/05/84

Leakage Path X-15S1E

Leakage, SCFH Test
AF/AL Date
0.0000 03/05/84

Leakage Path X-157E
Leakage, SCFH Test

AF /AL Date
0.0000 03/04/84

Leakage Path X-158E

Leakage, SCFH Test
AF /AL Date
0.0000 03/04/84

Leakage Path X-153E

Leakage, SCFH
AF/AL

0.0000

Leakage Path X-154E

Leakage, SCFH
AF /AL

0.0000

Leakage Path X-156E

Leakage, SCFH
_ _AF/AL

0.0000

Leakage Path X-163E

Leakage, SCFH
AF /AL

0.0000

Leakage Path X-164E

Leakage, SCFH
AF /AL

0.0000

Test
Date

03/04/84

Test
Date

03/03/84

Test
Date

03/04/84

Test
Date

03/04/84

Test
Date

03/04/84



TABLE D-2

Type B Test Summary

Cycle 2 - Unit 1

II. Electrical (continued)

Leakage Path X-159E

Leakage, SCFH Test
AF/AL Date
0.0000 03/04/84

Leakage Path X-160F

Leakage, SCFH Test
AF/AL Date
0.0000 03/04/84

Leakage Path X-161E

Leakage, SCFH Test
AF/AL 1) Date
0.0000 03/04/84

Leakage Path X-169E

Leakage, SCFH Test
AF /AL Date
0.0000 03/05/84

Leakage Path X-168E

Leakage, SCFH Test
___AF/AL Date

0.0000 03/05/84

Leakage Path X-165E

Leakage, SCFH Test
AF/AL Date
0.0000 03/04/84

Leakage Path X-166E

Leakage, SCFH Test
AF /AL Date
0.0000 03/03/84

Leakage Path X-167E

Leakage, SCFH Test
AF/AL Date
0.0000 03/05/84

Leakage Path X-170E

Leakage, SCFH Test
AF/AL Date
0.0000 03/05/84
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TABLE D-2

e B Test Summa
Cycle 2 - Unit 1

TTI. Resilient Seals

Leakage Path X-1

Leakage, SCFH Test
AF /AL Date
0.0000 02/20/84

Leakage Path X-3

Leakage, SCFH Test

AF /AL Dat~
0.0000 02/21/84
0.0000 04/03/84

Leakage Path X-40D

Leakage, SCFH Test
AF/AL Date
0.0000 02/20/84

Leakage Path X-111

Leakage, SCFH Test
AF/AL Date
0.0000 02/28/84

Leakage Path X-54

Leakage, SCFH
AF/AL

0.0000

Leakage Path X-79A

Leakage, SCFH
AF/AL

0.0000
0.0000

Leakage Path X-79B

Leakage, SCFH
AF/AL

0.0000
0.0000

Leakage Path X-113

Leakage, SCFH
AF /AL

0.0000

Test
Date

02/21/84

Test
Date

02/21/84
04/04/84

Test
Date

02/21/84
04/04/84

Test
Date

02/28/84
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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



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

4.9029 06/02/83 2.4445 06/01/83

3.3827 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 leakages shown are both the
AF and the AL conditions,




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

Path Leakage Tabulation

Summa ry
As Found As Left

A. Type B Leakage
I Bellows 0.0000 SCFH 0.0000 5CFH
I1 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 Leakage 1.9024 SCFH 2.5343 SCFH
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Path Leakage Tabulation

Cycle 3 - Unat 1

isolation
Valve
Number
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Cycle 3 - Umat 1

TABLE D-4
Type C Test Summary

Path Leakage Tabulation

Isolation
Valve

Number

Ventilation
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TABLE D-4
Type C Test Summary
Cycle 3 - Unat 1

Path Leakage Tabulation
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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-27C SLKT 52-IN 0.0000 0.0000 0.0000 09/12/85
52-0UT 0.0000. 0.0000 0.0000 AF/AL
*1X-29 Component Cooling 70-92 0.0000 0.0000 0.0000 04/17/85 AF
70-89/098& 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
Valve Path
Isolation Leak Leak
Leakage Valve Rate Rate
Path System Name _Number SCFH SCFH
**X-47B Ice Condenser 61-193 0.0000
61-194/680 0.0000 0.0000
X-48A Containment Spray 72-39 0.0359 G.0359
0.0359 0.0359
X-48B Containment Spray 712-2 0.0359 0.0359
**X-50A Component Cooling 70-87/687 1.1400 1.1400
70-90 0.0000
*X-50B Component Cooling 70-134 0.0000

70-679 0.0000 €.0000

As Left

Valve Path
Leak Leak
Rate Rate
SCFH _ SCFH
0.0000
0.0000 0.0000
0.0359 0.0359
0.0359 0.0359
0.0359 0.0359
0.0000

0.0000
0.0000
0.0000 0.0000

Test Date

09/10/85
AF/AL

03/14/85
AF/AL
09/10/85
AF/AL

09/10/85
AF/AL

09/03/85 AF
11/24/85 AL

09/03/85
AF/AL
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Leakage

Path System Name
X-57 ERCW

X-58 ERCW

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
Valve Rate Rate Rate Rate
Number SCFH SCFH _ SCFH SCFH Test Date
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
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

167-562A "as left" leakage was not available prior to CILKT and submittal of this
report. Valve will be repaired or replaced and the leakage brought under
acceptable limits prior to unit 1 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
Valve Path
Isolation Leak Leak
Leakage Valve Rate Rate
Path Number SCFH SCFH Test Date

67-91 . ' 04/17/85
67-91 : v 04/18/85

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

67-96 ’ . 04/16/85
67-96 4 " 04/16/85

67-95/575¢C v . 09/08/85
67-96 g . AF/AL

Chilled Water 31C-222 . . 09/06/85
31C-223/1752 . . AF/AL

Chilled Water 31C-224 . : 09/06/85
31C-225/734 ; ‘ v AF/AL




Isolation
Valve
System Name Number

Chilled Water 31C-229
31C-230/715

Chilled Wate: 31C-231
31C-232/697

67-139
67-297/585B

TABLE D-4
Type C Test Summary

Cycle 3 - Unit 1

Path Leakage Tabulation

As Found

Valve
Leak
Rate
SCFH_

0.0000
234.2595

0.0000
30.0918

Path
Leak
Rate
SCFH

234.2595

30.0918

Test Date

09/25/85
AF/AL

09/25/85
AF/AL

09/23/85 AF
10/02/85 AL

11/14/85 AF
11/20/85 AL

09/24/85
AF/AL




Isolation
Valve
Number

67-134
67-296/585C

67-142
67-298/585D

67-131
67-295/585A

67-138
67-580B

TABLE

D-4

Type C Test Summary

Cycle 3 -

Unit 1

Path Leakage

As

Tabulation

Found

Valve
Leak
Rate
SCFH

Path
Leak
Rate
SCFH _

518.8516

Test Date

11/14/85 AF
11/24/85 AL

09/24/85
AF/AL

11/14/85
AF/AL

09/23/85 AF
10/02/85 AL




Service Air

Demin. Water

Fire Protection

Isolation
Valve
Number

67-580C
67-580C
67-580C
67-580C

67-133
67-580C

59-522/529
59-633

TABLE

L-4

Type C Test Summary

Path Leakage

As

Cycle 3 - Unit 1

Tabulation

Found

Valve
Leak
Rate
SCFH

Path
Leak
Rate
SCFH

141.8457

Test Date

02/23/85
02/24/85
02/25/85
02/26/85

11/14/85 AF
11/20/85 AL

08/27/85
AF/AL

08/27/85
AF/AL

08/27/85
AF/AL
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Leakage
Path System Name
**X-90 Control Air
X-92 Sampling System
**X-93 Sampling System
**X-94 A/B Radiation
Monitoring

Isolation
Valve

Number

32-287
32-287

32-80/285
32-287

43-207
43-208

43-34
43-35

90-107
90-108/109

TABLE D-4
Type C Test Summary

Cycle

3 = Unit 1

Path Leakage Tabulation

As Found
Valve Path
Leak Leak
Rate Rate
SCFH SCFH
1.3561
0.0000
0.0000

100.6281 100.6281

.0000 0.0000

-0000
.0000 0.0000

As Left

Valve Path
Leak Leak
Rate Rate
SCFH SCFH
1.3561

0.0000

0.0000

0.0000 0.0000
0.0000

0.0000 0.0000
0.0000

0.0000 0.0000
0.0000

0.0000 0.0000

Test Date

04/18/85
04/29/85

08/30/85 AF
11/08/85 AL

09/16/85
AF/AL

09/14/85
AF/AL

10/03/85 AF/AL
10/01/85 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-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
X-98 ILRT 52-IN 0.0000 0.0000 09/12/85
52-0UT 0.0000 0.0000 0.0000 0.0000 AF/AL
X-99 Sampling System 43-202 0.0000 0.0000 0.0000 0.0000 09/16/85
AF/AL
X-100 Sampling System 43-201 0.0000 0.0006 0.0000 0.0000 09/16/85
AF/AL
*+*X-110 Upper Head
Injection 87-7/8/9 0.0000 0.0000 0.0000 0.0000 10/08/85
AF/AL
X-111 Ventilation 30-46/571 0.0000 0.0000 0.0000 0.0000 09/17/85

AF/AL
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I. Bellows

Leakage Path X-12A

Leakage, SCFH
AF/AL

0.0085 (IN)
0.0000 (ouT)

Leakage Path X-12B

Leakage, SCFH
AF/AL

0.0042 (IN)
0.0042 (OUT)

Leakage Path X-12C

Leakage, SCFH
AF /AL

0.0000 (IN)
0.0000 (OUT)

Leakage Path X-12D

Leakage, SCFH
AF /AL

0.0000 (IN)
0.0000 (OUT)

TABLE D-5

Type B Test Summary

Cycle 3 - Unit 1

Test
Date

09/24/85
09/19/85

Test
Date

09/17/85
09/17/85

Test
Date

09/17/85
09/17/85

Test
Date

09/19/85
09/19/85

Leakage Path X-13A

Leakage, SCFH
AF/AL

0.0000 (IN)
0.0000 (OUT)

Leakage Path X-13B

Leakage, SCFH
AF/AL

0.0000 (IN)
0.0000 (OuT)

Leakage Path X-13C

Leakage, SCFH
AF/AL

0.0000 (IN)
0.0000 (OUT)

Leakage Path X-13D

Leakage, SCFH
AF/AL

0.0000 (IN)
0.0000 (OUT)

Test
Date

09/24/85
09/24/85

Test
Date

09/17/85
09/17/85

Test
Date

09/17/85
09/17/85

Test
Date

09/24/85
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
Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date
0.0000 09/18/85 0.v000 09/18/85
Leakage Path X-14B Leakage Path X-20A
Leakage, SCFH Test Leakage, SCFH Test
AF /AL Date AF /AL Date
0.0000 09/19/85 0.0000 09/18/85
Leakage Path X-14C Leakage Path X-20B
Leakage, SCFH Test Leakage, SCFH Test
AF/AL Date AF/AL Date
0.0000 09/18/85 0.0000 09/18/85
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
Leakage Path X-15 Leakage Path X-22
Leakage, SCFH Test Leakage, SCFH Test
AF /AL Date AF/AL Date

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



TABLE D-5

Type B Test Summary
Cycle 3 = Unit 1

I. Bellows (continued)

Leakage Path X-24
Leakage, SCFH

AF/AL

0.0000

Leakage Path X-30

Leakage, SCFH

AF /AL

0.0233

Leakage Path X-32
Leakage, SCFH

AF /AL

0.0064

Leakage Path X-33

Leakage, SCFH

AF/AL

0.0000

Test
Date

09/18/85

Test
Date

09/18/85

Test
Date

09/18/85

Test
Date

09/18/85

Leakage Path
Leakage, SCFH

AF/AL

0.0085

Leakage Path X-47A
Leakage, SCFH

AF/AL

0.0000 (IN)
0.0000 (0uT)

Leakage Path X-47B
Leakage, SCFH

AF /AL

0.0000 (IN)
0.0000 (OUT)

X-46

Leakage Path X-81

Leakage, SCFH

AF /AL

0.0000

Test
Date

09/18/85

Test
Date

09/25/85
09/25/85

Test
Date

09/24/85
09/24/85

Test
Date

09/18/85






TABLE D-5

Type B Test Summary

Cycle 3 - Unit 1

II. Electrical

Leakage Path X-120E

Leakage, SCFH Test
AF /AL Date
0.0064 09/07/85

Leakage Path X-121E

Leakage, SCFH Test
AF/AL Date
0.0064 09/05/85

Leakage Path X-122E

Leakage, SCFH Test
AF /AL Date
0.0000 09/04/85

Leakage Path X-123E

Leakage, SCFH Test
AF /AL Date
0.0127 09/04/85

Leakage Path X-129E

Leakage, SCFH Test
AF/AL Date
0.0021 09/06/85

Leakage Path X-124E

Leakage, SCFH
AF/AL

0.0000

Leakage Path X-126E

Leakage, SCFH
AF/AL

0.6971

Leakage Path X-127E

Leakage, SCFH
AF/AL

0.0000

Leakage Path X-128E

Leakage, SCFH
AF/AL

0.0000

Leakage Path X-134E

Leakage, SCFH
AF /AL

0.0191

Test
Date

09/30/85

Test
Date

09/05/85

Test
Date

09/03/85

Test
Date

09/04/85

Test
Date

09/04/85



TABLE D-5

Type B Test Summary

Cycle 3 - Unit 1

II. Electrical (continued)

Leakage Path X-131E

Leakage, SCFH Test
AF/AL Date

0.0000 09/06/85

Leakage Path X~132E

Leakage, SCFH Test
AF/AL Date

0.0254 09/04/85

Leakage Path X-133E

Leakage, SCFH Test
AF /AL Date

0.0064 09/04/85

Leakage Path X-138E

Leakage, SCFH Test
AF/AL Date

0.0000 09/04/85

Leakage Path X-139E

Leakage, SCFH Test
AF /AL Date

0.0000 09/05/85

Leakage Path X-135E

Leakage, SCFH
AF/AL

0.0254

Leakage Path X-136E

Leakage, SCFH
AF /AL

0.0000

Leakage Path X-137E

Leakage, SCFH
AT /AL

0.0030

Leakage Path X-143E

Leakage, SCFH
AF/AL

0.0000

Leakage Path X-144E

Leakage, SCFH
AF/AL

0.0106

Test
Date

09/04/85

Test
Date

09/04/85

Test
Date

09/04/85

Test
Date

09/04/85

Test
Date

09/04/85




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

IT. 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 s, 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



TABLE D-5

Type B Test Summary

Cycle 3 - Unit 1

II. Electrical (continued)

Leakg&e Path X-149E

Leakage, SCFH Test
AF /AL Date
0.0000 09/05/35

Leakage Path X-150E

Leakage, SCFH Test
AF/AL Date
0.0000 09/05/85

Leakage Path X-151E

Leakage, SCFH Test
AF/AL Date
0.0000 09/05/85

Leakage Path X-157E

Leakage, SCFH Test
AF/AL Date
0.0000 09/03/85

Leakage Path X-158E

Leakage, SCFH Test
AF/AL Date
0.0000 09/03/85

Leakage Path X-153E

Leakage, SCFH
AF/AL

0.0000

Leakage Path X-154E

Leakage, SCFH
AF/AL

0.0000

Leakage Path X-156E
Leakage, SCFH

AF/AL

0.0000

Lcakage Path X-163E

Leakage, SCFH
AF/AL

0.1335

Leakage Path X=164E

Leakage, SCFH
AF/AL

0.0000

Test
Date

09/03/85

Test
Date

09/03/85

Test
Date

09/03/85

Test
Date

09/04/85

Test
Date

09/04/85




TABLE D-5

Type B Test Summary

Cycle 3 - Unit 1

IT. Electrical (continued)

Leakage Path X-159E

Leakage, SCFH Test
AF/AL Date
0.0042 09/04/85

Leakage Path X-160E

Leakage, SCFH Test
AF /AL Date
0.0085 09/04/85

Leakage Path X-161E

Leakage, SCFH Test
Al /AL Date
0.0042 09/04/85

Leakage Path X-169E

Leakage, SCFH Test
AF/AL Date
0.0106 09/06/85

Leakage Path X-168E

Leakage, SCFH Test
AF /AL Date
0.0127 09/06/85

Leakq;g Path X-165E

Leakage, SCFH
AF/AL

0.0000

Leakage Path X-166E

Leakage, SCFH
AF/AL

0.0000

Leakage Path X~167E

Leakage, SCI'H
AF/AL

0.0000

Leakage Path X-170E

Leakage, SCFH
AF /AL

0.0106

Test
Date

09/04/85

Test
Date

09/03/85

Test
Date

09/06/85

Test
Date

09/06/85



III. Resilient “eals

TABLE D-5

Type B Test Summary

Cycle 3 - Unit 1

Leakage Path X-1

Leakage, SCFH
AF/AL

0.0389
0.0355
0.0000
0.0000
0.0000

Leakage Path X-3

Leakage, SCFH
AF/AL

0.0000
0.0000
0.0000

Leakage Path X-40D

Leakage, SCFH
AF /AL

0.0000

Leakage Path X-111

Leakage, SCFH
AF/AL

0.0000

Test
Date

04/22/84
05/01/84
04/15/85
5/16/85

08/27/85

Test
Date

04/15/85

05/13/85
08/30/85

Test
Date

09/07/85

Test
Date

09/07/85

Leakage Path X-54

Leakage, SCFH
AF /AL

0.0000
0.0000
0.0000
0.0000
0.0000

Leakage Path X-79A

Leakage, SCFH
AF /AL

0.0000
0.0000
0.0191
0.0000

Leakage Path X-79B

Leakage, SCFH
AF/AL

0.0000
0.0000
0.0106
0.0000

Leakage Path X-113

Leakage, SCFH
AF/AL

0.0000

Test
Date

04/28/84
04/29/84
04/15/85
05/01/85
08/27/85

Test
Date

04/15/85
05/09/85
09/05/85
10/01/85

Test
Date

04/15/85
05/09/85
09/05/85
10/03/85

Test
Date

09/07/85
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III. Resilient Seals (continued)

TABLE D-5

Type B Test Summary

Cycle 3 = Unit 1

Leakage Path X-112

Leakage, SCFH
AF /AL

0.0000

Leakage Path X-88

Leakage, SCFH
AF/Al

0.0034
0.0000

Test
Date

09/07/85

Tes*
Dat -

09/15/85 AF
09/30/85 AL

Leakage Path X-118

Leakage, SCFH
AF /AL

0.0000

Leakage Path X-117

Leakage, SCFH
AF/AL

0.0000
0.0000

Test
Date

09/15/85

Test
Date

05/06/85
09/15/85
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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.

———. -~ o SRS P —
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TABLE D=6
Type B and C Tests

Cycle 3 = Unit 1

Path Leakage Tabulation

Sun-agz
As Found

A. Type B Leakage
I Bellows 0.0974 SCFH
I1 Electrical 1.3993 SCFH
III Resilient Seals 0.0331 SCFH
IV Air Lock Doors 1.1454 SCFH
*B. Type C Leakage 1778.5310 SCFH

As Left

0.0974 SCFH
1.3593 SCFH
0.0C00 SCFH
1.6442 SCFH

1.6357 SCFH

*The "as left" path leakage total for type C tests excludes the "as left"
Containment isolation valves
67-562A (X-58) and 67-562B (X-60) "as left" leakage rates were not
available prior to the CILRT and the submittal of this report. The
valves are awaiting repair or replacement, and the leakap 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,

leakage for penetrations X-58 and X-60.



APPENDIX E
Closeout of NRC Inspection Follow=-up

Item Nos. 50-327/85-440-01 and 50-327/85-44-02
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H. L. Averaremhin, “ite Director, MU PR, Seauovah "elear Plamt
John Huttoan, Nireatar of "melear Sapvines, LP £V 57A=0

FEB 05 1386

CLOSEOUT 0F 'RC INSPFCTIOY FOLLOW-UP ITEM nOS. 50-327/8%-44-01 AND
50-327/85ul4.02

This renort disesusses the cleseout of inscection followeup item

Nos. 50-327/85-U401 and 02 which resulted from the “MRC inspection of
Seauovah Nuelear Plant unit 1 eontainment inteppated lonkkace rate teat
(CILRT) cenductad Desember 2.5, 1nfe,

Dizousnion Af Team Ma, S0-3727/P8.LbanY

Attached are snpies uf the two sats of Mensor auartz manometer nreasyra
Raure calibration renorts as recaived from ™A's Central Laberatorten,
Attachment 1 is the net of “Yennor nressurs Tauge oalihration renorts dated
and sirned an Ostaher 21, 1885 uhieh were incorrect and subseauently voided
by the Centpal Laboratories, Attachment 2 {3 the set of corrsnted
calibration reports sicned Decemher 11, 1085, and used by TVA enzineers to
a@dfust the final CILRT teat results with no affect nn the sucecess of the
CILRT. Attachment 2 {3 2 conv of the noneonforrance mamoranduyn fros
Hillamy A, Taff +n J, He "1116r dated December 20, 198% papapding the
calihrtinn raports mentioned sbove, Attachment U ecntaing the final test
resulta whioh =afleat the ahove-mantioned corrections,

Before the performance of the December 3=5, 1925 ynit 1 CILRT, Contatnment
Test Section (0T9) eneineers discovered that the pre-test ralikration
Feports, provided by the Cantral Laboratorias and dated October 21, 1905,
for the nine Menaor quart:s nanometer pressure eauces uysed for nressuyre
measurement during the CILNT, were incorrect and the calibration data
unusable. To nrevent a delav of at least several days in the performance
of the test, malibration data that had previously heen confirred, but 'mgs
obtained bafore the ealidration tnterval time limits, was entored into the
data acauisition svstem foftware, and an i{nstrument comparisen cheop vasg
corducted, The compartisnn check resulted {n excellent acresment hetwean
all the “ensor pressira Pauren, These results, and a knowledze of the
historv of behavior of the vaures, were sufficient to decide with confiderce
that the CILRT eonld he eonducted nsine the previsus ealibration data, The
CILAT teat data ceuld e correated, Af necessary, to refleat any ut-ofa
tolerance conditions that "irht axist after the 'lensor Dressure rFaures wepre
re-calihrated without varsely affectine the teat resylts,



2

He L. Aberopermhie

CLOSEQUT OF N2C INSPFCTIZY FOLLOWeUP ITTY 0S8, SNe3TT/28444<01 AND
50=327/8Callian?

The Cantral Laboaratories later nenfisrmed that a problem had scenrred itk
each of tha nine '‘ensar pressurs cauce calibration reporta hecause of a
cemputer program mistake which incorrectly "matohed” *he calibration
reports with the urong calibration data. Subsequertly, the laderatery
13sued the attached ron-confersance report and aent CTS the correetly
"matched" calibration reports and calihration data for each of the !lenaor
quartz manometer oreassure caures used curing *he CILAT. CTS enpineers then
adjusted all ealculations perfor=ed Aurine the Dean=Sep 1.5, 107§ CILRT
and subsequent verification test tc reflect the cerreated Octoher 21, 1085
ealidration data and found that the ecorrections made 4id not affect the
success of tha CILRT. All final test results ‘neluded in thias report
reflect the above-menticned eorracticna.

Diseuesion af Item !lia, E0.297/%2.40.09

CTS has raviewsd the mony of the tast procedure ysed to conduet the CILRT.
The review has ascertained that there were no additional tymezraphical
errnrs or changes to *he procedure that would affect the validity of the
teat results,

In the fMiture, CTS will review in detail the working eeny of the CILRT
procedure pricr to use to verify that there are no errora or changes that
may affect the conduct or results of the CILDT.

e John Hutton
Ly el
JIM:GIP: JXD: JLR
Attachmenta
cc (Attachments):
RIMS, ‘R U 72A-C

This wms prepared principally by J. %, Dennv,

BAO14G,.0S



ATTACRENT L
. REFORT OF CALIERATION /301700
CEHTRAL LABORATORIZS

US-TUA 3518233
10 /7 21 7 88

GITAL FRESSURE GAGE
("G/HOOEL:HENSORI

CONTAINMENT TEST SECTION (CTB)
MUCLEAR FOWER

« FTANDARD USEDIUS~-TVA 338405 TEST PROCEDURE: S01.1-12
INSTRUHENT ACCURACY ¢ .0185 % OF RANGE
‘AS FOUND’ TEST NOT REGUIRED ‘AS LEFT* TEST (”EE RENARK)
) Toe % ,9.2 13030357

THE INSTRUMENT WAS TESTED AND CALIBRATED ACCORDING TO/%RESCRIBE& TEST
FROCEDURE

d0 THE CONDITION OF THE INSTRUMENT IS INDICATED, -

’ [ ///’.
2 T -W.W --------- @-:z‘:ﬂ—t- - — ;/‘ —-OWp:-_: —— -
SIGNED DATE CHEC.ED BY
CAL. LAST NEXT INTERVAL CERTIFICATION LABEL - 6"0
DATE 11/1/84 12/21/8% ¢ WEEKS / AFFLXED v
REMARKS/DATAS 5,4.4-..'.6 JL.Ja. w2 P aides Rpmes P
Ll
/J /gl‘/ /-../ ‘\/’ . s
RANGE = 30 FPSIA (: :
. .~." 's.
TEST ERROR PREVIBUS PRESENT . I
3 PRES. COUNT FRES, COUNT el S
1 40003 W01 ' ~1;;§
(: 2 1.5018 19.8 . ~
b 3 o 3.0001 37.702 ¥
4 CD I 4.1991 $9.383 '~
s 6.0104 77.435
6 e 7.508 9.4
7 5 Cj Cl b {_9.0057 117.224
8 Hf’erbe € repor' 10,5034 139.05%
9 S J b £‘ 12,0016 1%8.878
R s . arl rafer 13,5003 178,458
11 B 14,999 198,445
12 O~ 14 1-85 16,4859 218.09%
13 17.9831 237,855
14 19.4823 257 .69
15 g,@ 20.9812 277.54%
16 ‘ 1D Q¢ 22,476 297.35
17 12-12-85 23.9732 317.165
18 $.473 337.062
19 26.9724 3546.956
20 28.44%4 376.816
21 29.9688 396.713
CALIBRATION TENPERATURE CASE NO. §14

PRESENT

= 51.4 DEG. C

THERMOMETER NO.

L

= §/4 AO0T038
= 11 /7 1/ B3
READINGS.,

LAST TEST DATE
% NOTE : TNSTRUMENT ACCURACY 15 0.015 % TO FREVIOUS

C

DISFUSITION OF IWSTRUMEMT ¢ TO USER

AFFROVED BY 74?5”4.-—'




c

REFORT OF CALIBRATIOW
CENTRAL LABORATORIES

DIGITAL FRESSURE GAGE

33

3t 701

UsS-Tuf% 518234

10

’
/

21 /7 8%

CONTAINMENT TEST SECTION (CTR)

MFG/MODEL I MENSOR/
STANDARD USED:IUS-TVA 338455
INSTRUMENT ACCURACY

» 013

.

NUCLEAR POUER

TEST FROCEDURE:!

‘AS FOUND”

THE INSTRUMENT WA

-

OF RANGE

TEST NOT REGUIRED

‘AS LEFT’
Tﬂc 16\0—.{

S TESTED AND CALIBRATED ACCORDING TO PRESCRIBED TEST
AND THE CONDITION OF THE INSTRUMENT 18 QKDICATE

o,

S01.1-12

TEST (SEE REMARK)

,EQZ’HY?/?f’

Bt pf) L . L2/ &5 --[s‘c-&«':(_—/!.-ﬁ_---
SIGHED NATE / CHECKED BY
: /
CAL. LAST NEX INTERVAL CERTIFICATION LABREL
DATE 11/1/84 12/21/8% § WEEKS AFFIXED
REMARKS/DATA ! Sp.u..'J Jl-—"‘-s aAfr U Wiasy “-/,,..,,A
P S 4 ;. I
-« A8
l.J‘r
RANGE = 30 PSIA &7
/ ../,, ooy
TEST ERROR PREVIOUS PRESENT g
% PRES. COUNT PRES . COUNT e
1 400058 +01
2 1.,5012 19.837
3 . 3.0001 39.671
4 D 4.4985 S5%.54
s ’ 1 6.0086 79,745
é -~ ——— 7:.50é48 $F.667
7 9.0061 119.61
8 :;L exlecf er 10,5035 139.%88
9 ' lP&rs b re,Po 12,0019 157.524
10 Sasued b gd D 13,3015 179.51%
11 rivrapel  y4lsess  199.502
on Iz-//. :
12 S 16,485 219.373
13 ‘ 17.9818 237.37¢6
14 2;? 19.4817 , 259.514
:s fr 20,9811 279.451
6 )7 22.4753 299.72%
17 12-(2-85 23.9721 319.8%5%
18 2%5.4718 340.0%95
19 26,9709 360,332
20 28,4482 380,537
21 27.9676 400.806
CALIBRATION TEMFERATURE CASE NO, = 125
PRESENT = 50.5 DEG. C THERMOAETER NO. = 514721
LAST TEST DATE =~ 11 /7 1 / B4
%2 NOTE ! INSTRUMENT ACCURACY 15 0.015 % TO PREVIOUS READINGS.

C

DISFOSITION OF INSTRUMENT 3

T0 USER

AFFROVED '-YK{%
| 1 0F 1

L



(

REFORT OF CALIEBRATION
CENTRAL LARORATORIES

EQ4356
10 v 21 7 as

JIGITAL FRESSURE GAGE
MFG/MODEL ! MENSOR/

STARNDARD USEDIUS-TVA 33845
INSTRUMENT ACCURACY ¢ .01’ 2

CONTAINMENT TEST SECTION (CTR)
MUCLEAR FOUWER
TEST FROCEDURE: S01.1-12
OF RANGE

‘AS FOUND’ TEST NOT REQUIRED

‘AS LEFT” TEST (SEE REMARK)

THE INSTRUMENT WAS TESTED AMD CALIBRATED ACCORDING TO PREaCRI;ED TEST
THE COWDITION OF THE INSTRUMENT IS xunxcnrzn. ¥

FROCEDQURES ‘
ﬂ.éé«,o,&w ........

7 f
285" ... -.".’.J.h-_--/.ﬂﬁz‘.:{. -
SIGHED DATE CHECKNED BY
CAL. LAST NEXT INTERVAL CERTIFICATION LABEL
DATE  11/1/84 12/21/8% § WEEKS ; AFFIXED
. P =
REMARKS/DATAL S,ac-[ “jl"’/" SR, GaMEr  avpetes: 707
W SarF Mt el
RANGE = 30 PSIA
TEST  ERROR PREVIOUS PRESENT ﬁui(v “
(_ % PRES. COUNT PRES. COUNT L
; 1 +0060S 1005 -*xlsm
2 1.501% 19.77 AN
2 0 3.0005 37.53 o
a b 4.,4987 59,275
s 66,0075 79.174
é 7.507% $8.85%9
7 9.0061 118,649
£ 5 é’-Cl of?" 10.5048 138.358
4 “F&r‘sta bﬂ/ /v 12,0027 158,104
10 £ D 13,5011 177.87
11 g /3 ar faPCr‘ 14.7974  197.6118
12 ]2~/ 16,4865 217,193
13 17,9833 2346.71
14 19.4831 2%6.731
19 20.9823 274.%8
16 i;g) 22,4766  296.31
17 23.9735 3316.127
18" 2-12-85 25,4731  335.%2
19 26,7723 55.708
20 28.36%6 373.486
21 29.9688 395.39%
CALIBRATION TENFERATURE CASE NO. = 1253
PRESENT = 49,999 DEG. C THERMOMETER NO. = §/N 00200
LAST TEST DATE = 11 / 1 /7 B4
ﬂ,ct NOTE $ INSTRUMENT ACCURACY IS 0.013 % TO PREVIOUS READINGS.

DISFOSITION OF INSTRUMENT § TO USER

APFROVED BY //%



L |

N 3/ IN3. 1609

N S
1 \ REFORT OF CALIBRATION
CENTRAL LABORATORIES

( RIGITAL FPRESSURE GAGE
MFG/MODEL I MENSOR/
STANDARD USED:IUS-TVA 338455
INSTRUMENT ACCURACY ! ,015 % OF RANGE

‘AS FOUND’ TEST NOT REQOIRED ‘AS LEFT’

EQ43357
16 7

TEST (SEE REMARK)

S01.1-12

21 /7 3%

CONTAINMENT TEST SECTION (CTy)
MUCLEAR POWER
TEST FROCEDURE?!

THE INSTRUMENT WAS TESTED AND CALIBRATED ACCORDING TO' PRESCRIZED TEST

FROCEDURES A

THE CONDITION OF THE INSTRUMENT IS INDICATED,

BN e . 02/ 857 ----Lct!:---«::«zsc;--
SIGHED DATE : CHECKED BY
CAL.  LAST NEXT INTERVAL CERTIFICATION LAREL

DATE 11/1/84 12/21/88

¢ UEEKS

LAST TEST DATE

(.‘t NOTE ¢ INSTRUMENT ACCURACY IS 0.015 % TO FREVIOUS

PISFOSITION OF INSTRUMENT TO USER

AFFIXED

REMARKS/DATAS Sp“-'."( ‘J:""’J"‘ &F s adees
B ford St ad Liese
RANGE = 30 FPSIA
TEST ERROR PREVIOUS PRESENT
,(. % PRES. COUNT FRES. COUNT
1 +0005 «016
2 1.501 19.793
3 ’CJ 2.9998 39.28%
a O 4,4982 5%.361
6 7.8507% $9.045
7 quer.su{ec{ 173 re or')L' 9.006 118,774
8 Sg ‘—d 10.503%S 138,484
10 P 13.501 $77.822
11 OW 12-/1-Z ¢ 14,9986 197,443
12 16.48467 214.596
13 17.9827 2346.572
14 Zg 19,4614 2%6.206
:: 20.9818 275.834
-] - 22,4767 293.42%

17 .’2 Iz 5’5" 23.974 315.046
18 2%.4738 331,657
19 26,9717 354,33
20 - , 28,4492 373.931
21 29.94% 393.57

CALITERATION TEMFERATURE CASE NO. = 1200

PRESENT = S0.1 DEG. C THERMOMETER NO, = A07058

h‘) o'l[

»
4 ae
A0

= 11 /7 1 /7 B4
READINGS.,

708

~

vav;:z)

AFFROVED BY -/?35%4;"”'J



A\ - 33 103i
- ( REFORT OF CALIZRATION
CENTRAL LABORATORICS
( TISITAL FRESSURE GAGE
AFG/MODELIMENSOR/
STANDARD USED:IUS-TVA 3384SS
INSTRUMENT ACCURACY ! .015 %

CONTAINMENT TEST SECTION (CTR)
HUCLEAR POUWER
TEST FROCEDURE: SO0Ll.1-12
OF RANGE

‘AS FOUND’ TEST NOT REQUIRED ‘AS LEFT’ TEST (SEE REMARK)

/

THE INSTRUMENT WAS TESTED AND CALIBRATED ACCORDING TO PRESCRIE -
PROCEDURES A% THE CONDITION OF THE IWSTRUMENT 1§ xunxcaréé.ipzn s

m— / 4
- .:!%S—e_-------- 4&2:32(:215_ -----f:t:;i;--vfziﬁb:::
SIGHED DATE , CHECKED BY

CERTIFICATION LABEL
AFF1XED

CaL.
DATE

LAST
1171/84

NEXT

la R -L A
“ludr 09

INTERVAL
§ WEENLS
REMARRS/DATAL s,..u.‘f «.l-’l'-j"'- ol gk -epnei
Ay fart A el ves

st 1har

FREVIOUS PRESENT

FRES., COUNT

Vo d

Sufe.r.sed:d ,DJ

Sa’gued 55 Edrl

on |2-1-857
2N,

12-12-85

FRES,
+000%
1.5012
2:.5795
4,4583
6.0u730
7.,5073
9.0052
10.5039
12.0016
13.5004
14,9933
16,486
17.983
19.48295
20.97821
2.4761
23.973
25.4728
26,9717
2B.4692
29.7684

TEST
1

~

rzzfn9r¥‘
aper

VO L WM

CALIBRATION TEMFERATURE

CASE N0,
PRESENT = S0.1 DEG. C

THERMONETER MO,

COounT
+ 0B
19.838
37.674
99+533

77.55

99.374
$179.229
137.072
158.872
178.73
178.561
218,244
233.0358
S7.928
277.808
297.4636
317.517
337.433
357.38
377,32

397.23

= 923
= 443289

LAST TEST paTE / 1/ Ba
(..' NOTE § INSTRUAENT ACCURACY 15 0.015 % 10 PREVIOUS ;éanxncs.

APFROVED .}‘15252524455?52

PISPOSITION OF INSTRUMENT & TO USER




REFORT OF CALIBRATION
CENTRAL LABRORATORIES

E04309
10 7 21 7 85

CONTAINMEWT TEST SECTION (CTR)
NUCLEAR FOUWER
TEST FROCEDURE:

( YIGITAL FPRESSURE GAGE
AFG/MODREL I MENSOR/
STAHDUARD USEDIUS-TVA 338453
INSTRUMENT ACCURACY ¢ .015 % OF

50101'1:
RANGE

‘AS FOUND- ‘AB LEFT’

TEST NOT REQUIRED TEST (SEE RENARK)

/
THE INSTRUMENT WAS TESTED AND CALIBRATED ACCORDING Td FRESCRISED TEST

PROCEDURES A THE CONDITION OF THE INSTRUMENT IS XNDICJTEU-

ﬁ::é:;; 3 / /

-l - ..r(édgﬁw@.\.p{ ........ -" - - 7
I

GHED CHECKED BY

Cal.,
DATE

LAST
11/1/843

NEXT
12/21/8%

CERTIFICATION LABEL
AFFIXED

INTERVAL
§ WEEKS

710

REHARNS"UAT:‘: SFIN-j ‘.j.'lovf-.g. A S~ - -y on). 'l/.
Ri Jo S bt sy ass

24 y I'id

= 30 PSIA

PREVIOUS
FRES. COUNT

VD .'O'
5u persedlea/ F

PRESENT
COUNT
«01
19.8
37.76%2
©7.583
77.43%
§9.4
119.22%
137.08%
158.878

178.658

PRES.
0005
1.5018
3.0001
34,4591
6.0104
4_ 7.508
re Por 9.0059
10,5034

Dr‘ape_r 12.0016

13.5003

..\l.ub wN

12
13
14
15
16
17
18
19
20
21

<ﬂﬁl LZ‘ﬂ’.Sér;

2

12-12-85

14.9%7%

16,4857
17.5631
19.4823
20,9812
22.476

23.9732
25.473

26.9724
2B.44656
27.7688

178,469
218.09%
237.85%
257,695
277 .04S
2%97.35
317.1485
337.062
56,706
376.816
396,713

CALIERATION TEMFERATURE CASE NO. = 914
PRESENT = S1.4 DEG. C THERNONETER NO, = 8/N A07038
LAST TEST DATE = 11 /7 1 /7 B3

(.13 NOTE § INSTRUMENT ACCURACY IS 0.015 % TO FPREVIOUS READINGS.

DISFOSITION OF INSTRUMENT § TO USER

APFROVED nv‘ﬂ¢5/25§>’




. REPGRT OF caLisratrtonw 33 1031 1012 £54360
CENTRAL LABORATGRIES 10 7/ 21 7 8%
DIGITAL FRESSURE GAGE CONTATMIHENT TEST SECTION (CTE)
('?G/HOBELSHENSOR/ NUCLEAR FPOUWER
-FANDARD USEDIUS-TUA 333455 TEST FPROCEDURE: S01.1-12

INSTRUNMENT ACCURACY ! ,01lS % OF RANGE

‘AS FOUND’ TEST NOT REQUIRED ‘AS LEFT® TEST (SEE RENARK)

THE INSTRUMENT WAS TESTED AND CALIBRATED ACCORDING TO FRESCRIBED TEST
PROCEDURES I THE CONDITION OF THE INSTRUMENT IS IN{ICnIEU.

ot irad L .. _AQ:JZL:EKST'------.rif;;,;;‘ ..
SIGHEDR DATE ~ CHECKEL BY
CAL. LAST MEXT INTERVAL CER{iFICQTION LAREL
DATE 11/1/84 12/21/8S $ WEENS AFFIAED .

REMARES/DATAL Sp“ CJ 1"'/"‘“ AL o - d-'t).&/
ll M/ A‘/ / Je/

PrORE Bl
N
RANGE = 30 FSIA S .
TEST  ERROR PREVIOUS PRESENT i
% FRES. COUNT FRES . COUNT -
1 + 0005 +008 "
( 2 $1.5008 20.246%
3 2.9993 40.57%
3 4.4974 60.71
- ' 6.0086 8l.36
6 7.,5071 101.46%9
7 9.0054 a2.017
6 10.504 112.309
9 S“Fergadecf Lﬂ re or"' 2.0021 162.39
1 GJ / 13-500-\ ‘31036.5
11 S/ E aPer‘ 14,7985 203,12
12 16,4848 223.21
13 ON [2- //‘55' 17.982 243,438
14 19,4819 263,487
 §1 20.9807 283.703
16 22:4783 304.03%
17 23.9722 324,171
19 ’ éig’ 26.9712 364,542
20 28,4484 384.46
21 27.9674 404,187
CALIBRATION TENFERATURE " CASE NO. 922
PRESENT = S1.95 DEG. C THERMOMETER NO. S146742

]
=
LAST TEST paTE = 10 / 28 / B4
2% NOTE ¢ INSTRUMENT ACCURACY 16 0.015 % TO PREVIOUS READINGS.

C

DISFOSITION OF INSTRUMEWT : TO USER AFFROVED BY J/fi/72’

1 OF 1
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1 Q

| 3

(85

e
i
—
-2

REFORT OF CALIBRATION
CENTRAL LABORATORIES

EO03361
16 7 21 7 as

( QIGITAL FPRESSURE GAGE
AFG/MODEL I NENSOR/
STAHDARD USEDIUS-TVA 33845%
INSTRUMENT ACCURACY ¢ .015 X

CONTAINNENT TEST SECTION (CTR)
HUCLEAR FPOWER

TEST PROCEDURE: %01.,1-12

OF RANGE

‘AS FOUND’ TEST WOT REGUIRED

"AS LEFT’ TEST (SFE REMARK)

/

T0 /PRESCRIZED TEST ™

THE INSTRUMENT WAS TESTED AND CALIBRATED ACCORDING
THE CONDITION OF THE INSTRUMENT IS INDICATED,

FROCELURES 9

o .
/
Ptteenmnne BBl B . e L
IGHED DATE // CHECKED BY
CAL., LAST MNEXT INTERVAL CERTIFICATION LABEC 71‘2
DATE 11/1/84 12/21/8% 9 WEEKS AFFIXED
REMARKS/DATA: Sn—t-"! ‘J-"“"I"" el e ol ")‘"/‘
e/
@ patt ot - { .:..u-u‘
RANGE = 30 FPSlaA
TEST ERROR PREVIOUS PRESENT
% PRES. COUNT FRES. count ¢,
( 1 ' + 0004 »012 CFY e

2 1.5006 19.853 “t8 .,

3 ‘ 207??5 3?067 ’.t’-'"_..

4 z> 1 4,4978 87.498 iy

IS ——— 7.8077 §%.4

7 9.0057 119.28

3 c/ 1‘- 10.5046 129.115

9 g“?ef 3‘, ed b r“Par 12,003 150.9%

10 g, Ngd‘ 6 D 13,5013 178,793

1 Y| Gdr rﬂ/oeru.nsa 198,433

12 0N [2-))-85 16,4844 218,337

13 ! $17.98184 238,212

14 19.4813 2%8.12

15 20,9808 278.063

16 2.,47%2 297.983

17 23.971% 317,932

18 12-/2-8¢ 25,4718 337,946

19 26.9707 357.937

20 28,4481 377.962

21 279.9675 398.038
CALIBRATION TEMFERATURE CASE NO. s 1764

PRESENT = 50.1 DEG. C

THERMONETER MO,

LAST TEST DATE
("3 NOTE § INSTRUMENT ACCURACY 15 0.0195 %

a §/4 463282
= 11 / 1 / B4
TO PREVIOUS READINGS.

AFFROVED FY‘{%

PISPOSITION OF INSTRUMEWT & TO USER
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: REFORT OF CALIBRATION 3 103 £04362
CENTRAL LABORATORIES 10 » 21 7 8%

DIGITAL PRESSURE GAGE
MFG/MUDEL I MENSOR/

STANDARD USEDIUS-TVA 338455
INSTRUNENT ACCURACY ¢ .013 %

CONTAINMENT TEST SCCTION (CTER)
NUCLEAR POUER
TEST FROCEDURE: S01.1-12
OF RANGE

‘AS FOUND’ TEST NOT REQUIRED ‘AS LEFT’ TEST (SEE RENARK)
THE INSTRUMENT WAS TESTED AND CALIZRATED ACCORDING TO PRESCRIBED TEST

FROCEDURES THE CONDITION OF THE INSTRUMENT 18 xunxcar:n. A
- ' 7~ N
-Af" LY o L2/ B85 L L T A

SIGNED DATE ;. CHECNEQ BY
CAL, LAST NEXT INTERVAL CERTIFICATION LABEL
DATE 1/1/8% 12/21/85% § WEELS AFFIXED
. : ' L . gy | .
REMARKS/DATAL :,.....J/ J-""/"- e AR RN e’ i 713
A“/ P /
RANGE = 30 FSIA
TEST  ERROR FREVIOUS PRESENT ~
% FRES. COUNT PRES. COUNT ‘;-r
1 +000s 024 ‘7,$u\
2 1,501% 19.833 o e
) D ! 4.4788 59.4%57 -.é’t
g ! — 6.063 79.301
é p— 7.5077 99,421
P . $.0057 118.674
. JQZ/ !, 0 1L 10.5047 13801;5
s Su ”'565 Al rg r 12,0029 187,942
10 ¢/ / r Pe_r' 13,5008 177.53%
11 s'j” I/ﬁﬁ{ar g 14,9998  197.116
12 o*/ o - 8 16.4846 216,596
13 Iz ~ 17.983 236.17%
14 19.482% 295,837
135 20.7323 275.49%
16 22.47 295.13
17 1212~ .3 97 41 314,87
18 éﬁ;’ +4733 334,703
19 24.77:9 354,952
20 28,4458  374.348
21 29.76%1 374.34
CALIERATION TENPERATURE CASE NO, = 921
PRESENT = 49.9 DEG. C THERMONETER NO. = A07061
LAST TEST DATE = 11 / 1 / B4
22 NOTE ¢t INSTRUMENT ACCURACY IS 0.015% % TO FREVIOUS READINGS.

DISFOSITION OF INSTRUMENT § TO USER




“DIGITAL PRESSURE GAGE

c

C

REFORT OF CALI®RATION
CENTRAL LARORATORIES

" EJA3es
1021 615 10 7 21 7 8%
CONTATINHENT TEST SECTION (CTR)
NUCLEAR POMER
TEST PROCEDURE:

MFG/MODEL I MEISOR/
STARUARD USEDIUS-TVA 3354%
LINSTRUNENT ACCURACY ! .01%5 2

501 .&-12
OF RANGE

‘AS FOUND’ TEST NOT REQUIRED *AS LEFT” TEST (BEE RENARN)

THE INSTRUMENT WAS TESTED AMD CALIBRATEDN ACCORRING Td PRESCRIBED TEST
FROCEDURES AND THE CUNDITION OF THE INSTRUMENT 1S INUDICATED.'
Rt e e o 020857 ... mee aen s
SIGHED DATE //' CHECKED BY
CERTIFICATION LABEL
AFFIXED

R

CaL.
DATE

LAST
11/1/84

NEXT

2/21/89

INTERVAL
¥ WEEKS

REMARKS/DATAS 5,.‘-4:;0 ¢J"J'-\ aP e am
S SutA A ,.; L

~e2d I

RANGE = 30 FSIA

ERROP FREVICUS

FRES., COUNT

Vo.d

So(ibe.r‘st.c/

FRESENT
COUNT
+013
20.0%
40,043
60,076
80,239
100.287
120.269

140.33

FRES,
+»000%
1.5012
3.0008
4.45%
6.0101
7.5082
9.0063
10,505

reForf-

faPﬂf

2N

12-12-g¢

12,0028
13.5018
14.99%

16,4843
17.7831
19.483

20.9822
22.47463
23.9731
25.4722
26.9723
28.4707
27.7693

nqn.~ep¢abenn

o Siqued garf

:‘Vl?//%-
13
14
15
16
17
18
19
20
21

CALIERATION TENFERATURE
PRESENT = 50.4 DEG. C

CASE NO.

THERMOMNETER NO.
LAST TEST DATE
%2 NOTE § INSTRUMENT ACCURACY 15 0.013 %

DISFOSITION OF INSTRUMENT : TO USER

TO FREVIOUS

160,322
180.317
200.3
220.1°%
240,165
260.22
280,304
300,34
320.3%6
340,476
360,635
380.752
400,834

= 17465

= S\NO7058

= 11 /7 1 / B4

READINGS.,

AFFROVED 571465257




.(;EB.. ATTACHMENT 2

ABSOLUTE FPRESSURE GAGE
MFG/HMODEL ¢t MENSOR/

STANDARD USEDIUS-TUA 338453
INSTRUMENT ACCURANCY

REFORT OF CALIERATIONM

CENTRAL LABORATORIES 10 7

HUCLEAR
tLAB STD UNCERTAINTY =

AS FOUND’ TEST NOT REQUIRED

THE IMSTRUMENT WAS TESTED AMD CALIBRATED ACCORDIN

US-TuA SIBJI3(CELL 2917)
21 /7 85

COMTAINKENT TEST SECTION (CTR)
FOUER

TEST FROCEDURE!
»01% READING

30103'12
‘A8 LEFT’ TEST (SEE RENAKK)

G T0/PRESCRIBED TEST
INDICATED,

PROi:;g;F‘ THE CONDITION OF YHE INSTRUMENT IS
.&,@- A S . -ZZ.:ZL:.&:'-----.{«{;L-&.J

SIGNED DATE CHECKED RY
¥
CAL. LAST MEXT INTERVAL CERTIFICATION LABEL
DATE 11/1/84 12/21/8% § WEEKLS AFFIZED
REMARKS/NDATA! 77;' ' ‘
E 5 Ear'/‘ rePOr‘/' ch/s Previeus repar# s"juﬂtl ‘
raper en oo 2/-85" 3
; E‘S 12-12-85~
RANGE ~» 30 PSIA
TEST  ERROR PREYVIOUS PRESENT
% PRES, COUNT PRES, COUNT
( 1 10006 V012
2 1.3906 19,853
3 2.999% 39.47
4 14,4978 59,158
5 6.0085% 79.533
‘ 70:077 "o"
7 9.0037 117.25
8 10,5016 139.115
9 12,003 158,95
10 13,5013 178,795
11 14,9984 198,638
12 16,1844 218,337
13 17,9816 233.212
14 17,1813 2%8.12
18 20,7803 273.048
" 22-47: 2970?33
17 23.9719 317.9%2
18 23.4713 337,946
19 24.9767 357.937
20 28,1681 377.%62
21 27,9675 396,038
CALIBRATINN TEKPERATURE CASE NO. = 1764
PRESENT = %0.1 DEG. C THERMOMETER MO, = S/MH 463282
LAST TEST DATE =~ 11 / & /7 84

C

DISFOSITION oOF INSTRUMENT § TO USER

AFFROVED BY A

L
LT



REFORT OF CALIEBRATIONM
CENTRAL LARORATORIES

(’ ABSOLUTE PRESSURE GAGE

"~ MFG/MODEL I MENSOR/
STANDARD USED!US-TVUA 338435
INSTRUAENT ACCURACY ILAB STD UNCERTAINTY =
‘48

FOUND’ TEST NOT REQUIRED

THE CONDITION OF THE

FROCEDURES i:j

SIGNED DATE
CAL, LAST MEAT INTERVAL
DATE 11/71/84 2/21/8%5 ¥ WEEKS

Earl

reper ow [2-2/- 85,
€D

RANGE = 30 PSIA

TEST ERRCR

US=-TUA SIBI3A(CELL 2918)
1o 7~ 21 7 &8s

CONTAINHMENT TEST SECTION (CTR)
HMUCLEAR POUER

TEST FROCEDURE!
»OLX READING

'AS LEFT’ YEST (SEE REMARK)

THE INSTRUMENT WAS TESTED AMD CALIBRATEN ACCORDING TO dRESCRIBED TEST
INSTRUMENT IS8 INDICATED.

R Rt M2IZBST e o
" CHECKED BY

CERTIFICATION LABEL
AFFIZED

R::«:\RNS/DMM”I—.'.‘ reponl- Vc.'J_s Prevo‘aus re.PcrvL s.'guu/ L.‘f

12:12-8 ¢~

PREYIOQUS PRESENT
% PRES. COUNT FRES, COUNT
(: 1 v00653 o013
2 1.3012 20.0%
3 3.0008 46,013
“ 4,199 60.4074
s 6.0101 80.255
é 7.5082 100.257
7 9.0063 120,263
8 10,305 140,33
9 12,0023 160.322
10 13,5018 180,317
11 14,999 200.3
12 16,4863 220,19
13 17,9831 240,165
14 19,483 260.228
15 20,9822 280.304
16 22,4763 300,31
17 23,9731 320.3%76
18 23,4722 340,496
19 26,9723 360.633
20 28,1707 380.732
21 29,9693 400,854
CALIBRATION TEHFERATURE CASE NO, » 1765

PRESENT

C

DISFOSITION OF INSTRUMENT 1§

n 50.4 DEG. C

TO USER

AFFROVED BY

THERMOMETER MO, = AG7080

LAST TEST DATE ~ 11 7/ | /7 B4

S01.1-12

/

-




( ssoLute PRESSURE GAGE

®'. £, Cor

REFORT OF CALIEBRATIONMN
CEMTRAL LABORATORIES

ESOASTS(CELL 2017)
10 » 21 7/ 85

CONTAINMENT TEST SECTION (CTR)
MFG/MODEL tHENSOR/ NUCLEAR FQUER

STANDARD USED!US-TVUA 338430 TEST FROCEDURE! 501.1-12
INSTRUMENT ACCURACY ILAB STD UNCERTAINYY = ,0L%Z READING

‘AS FOUND’ TEST NOT REQUIREDR ‘AS LEFT’ TEST (SEEL REMARK)

THE INSTRUMENT WAS TESTED AMD CALIBRATED ACCORDING TO PRESCRIBED TEST
'Rﬂszgggts A HE CONDITION OF THE INSTRUMENT IS INDICATED.

- /  /
= M— -/.a-.-”.:-& [FOIPRRApS. - dp— ?ﬂ.:r .-'.é*b--
SIGNED UATE CHECKED BRY
CAL., LAST NEXT INTERVAL CERTIFICATION LABEL
DATE 11/1/84 12/21/83 9 WEEKS AFFIYED

RENARKS/DATAL TS rgppr# Vp,’Js previous rcpcrl- s/ uz,J b
Earl raper eow fo- 2/- 85" i 4

RANGE = 30 PSIA 'Z@ 12-12-85
TEST ERROR PREVIOUS PRESENT
2 PRES. COUNT FRES . COUNT
(: 1 +0005 S003
2 1.5012 19.838
3 2.9995% 39.674
4 4,4983 $9.533
S 6.,009% 79.5%
é 7.5073 99.394
7 9.,00%2 119,229
8 10,3035 139.072
9 12.0016 150,392
10 13.5004 178.73
11 14,9983 179.5%61
12 16,186 218,214
13 17,983 238.0%
14 - 19,4825 257,920
15 20,9821 277,808
16 22,4741 297.636
17 23.973 317,547
16 25.4728 337,433
19 26,9719 357.38
20 28,4692 377.32
21 27,9684 397.23
CALIBRATION TEWFERATURE CASE NO. - 923
PRESENT - S0.1 DEG. C THERMOUETER MO, = 463289
(L LAST TEST DATE =~ 11 /7 1 /7 B4

DISPOSITION OF INSTRUMENT : TO USER

pacE 1 OF 1

APFROVED "4445‘ b



(

(

C

FEFORT OF COALIBRATION
CENTRAL LABORATORIES

ABSOLUTE PRESSURE GhAGE
HFG/MODELIMENSOR/

STANDARD USEDIUS-TVUA 3384355
INSTRUMENT ACCURACY ILABR STD UNCERTAINTY =

AS FOUND’ TEST NOT REQUIRED

THE IMNSTRUMENT UWAS TESTED AMD CALIBRATED ACCORNING TO/FRESCRISED TEST
THE CONDITION OF THE 1INSTRUMEWT IS !NGICﬁTED. o

B o /
2200887 . Lot i

CHECKED BY

PROCEDURES AN

-Jé?f P o P A A

SIGNED DATE

CaL.
DATE

LAST
11/1/84

MEXT INTERVAL
12/21/838 § WEEKS

REUARNS/DATAS This epo rt veids

gar raper ow 10-2/-8§.

2y

RAHRGE = 30 FSIaA

TEST ERROR FREVIQUS

% FRES, COUKT PRES.,
1 »000e
1.30135
33,0001
404?33
6.,0087
7.5077
9.0059
10.5947
12,0027
13,5008
‘4-”?'
16,186
L7.783
17.14829
20.9823
22.177
23,9713
25,4733
26,9729
28,1698
27,7691

wENeUEuUn

CALIEBRATION TEHPERATURE

CASE NO,
PRESENT = 49,9 DEG. C

DISPOSITION OF INSTRUMENT ! TO USER

‘AS LEFT’

Pr&Vt'OMS rQPDf')L S/

EAJQJ Eﬁj

THERMONETER MO,
LAST TEST paTE

EJA3S7(CELL 1502)
16 7~ 21 7 &S

CORTAINMENT TEST SECTION (CLTB)
NUCLEAR POUER

TEST FROCEDUFRE:
+0L% READING

TEST (SEE REIIARK)

CERTIFICATION LABEL
AFFIZED

]2-12-8s~

PRESENT

CounT
024
19.833
37.4%7
S§.A457
77.301
§9.021
1183.6%4
138,335
A37.942
177,335
1771 1e
216.5%6
264179
255,837
275,495
295,13
314,87
334,703
334.32e
371,368
394,34

= §21
n AOT06L

= 14 /7 1 /7 B4

WFPROVED BY A?7?<D/,

S01.1-12



REFORT OF CALIBRATION
CEHMTRAL LARORATORIES

EVA30B(CELL
10 7 21 7 85

2019

: "(z>

( BSOLUTE FRESSURE GAGE
AFG/NODEL : MEWSOR/ NUCLEAR POUER
STANDARD USED!US-TVUA 338433 TEST PROCEDURE!
INSTRUNENT ACCURACY ILAB STD UMCESTAINTY = ,01% READING

COHRTAINMENT TEST SCCTION (CTR)

S01.1-12

‘A5 FOUND’ TEST NOT REQUIRED ‘AS LEFT’

TEST (SEE Rﬁ?hRK)

THE IMNSTRUMENT WAS TESTED AMD CALIBRATED ACCORDING TO/PRESCRI#ED TEST
PROCELURES THE CONDITION OF THE INSTRUMENT 18 INGICATED,

-s!*ﬁﬁ:é.‘-/_------ L2zl=-88. ---.L:‘/‘ri/.,.k;‘..a/;?:--
SIGNED DATE

CHECKED BY

/7
INTERVAL CERTIFICATION LABEL
? WEEKS ¢ AWFFIJED

VoiJs Prevo'ous reponL so‘fjud 53
aper om [e-2/-85,
£y

PRESENT
Counr
W0l
19.837
37.6%1
9%.54
79.7435
9%.667
L1%.61

CaL.
DATE

LAST
11/1/84

MEXT

12/21/83

R:iuanxs/nnrmms rcpor{'

Earl

RAHGE = 30 P8I 12-12-g¢
PREVIOUS

TEST ERROR
- FRES, COUNT

P PRES.
( 1 +0003

1.5012
3.00601
‘04985
é.00d6
7.5068
9.0061

M@V

CALIERATION TEWFERATURE

10,5035
12,0019
13,3013
14,9969
16,483

17.9818
19.46817
20.9811
22,4753
23.9721
25.4718
26.5707%
28,1682
27.%9676

CASE NO,

‘3’- 55&
139,526
179.513
199,502
219.373
237.3%0
299,516
279.651
299.7235
319.855
340,095
360,332
380.557
400,800

= 12341

PRESENT

C

DISFOSITION OF INSTRUMENT ¢

= 50.5 DEG. C THERMOMETLR MO,

LAST TEST ware

n Sla72 .
=L/ 1 /78

TO USER

AFFROVED BY 77




REFORT OF COLIBRATION EVASSP(EN 2014

CEHTRAL LABORATORIES ¢ /S 21 7 83
nBS50LUTZ FPRESSURE GAGE CORTAINMENT TEST SECTION (CTR)
IFG/HODEL IMENSOR/ HUCLEAR FOUER
sTANDARD USEDI!US-TVA 3384353 TEST FROCEDURE! 3S01.1-12

INSTRUMENT ACCURACY ILAB STD UNCERTAINTY = ,01% READING

‘nS FOUND’ TEST NOT REQUIRED ‘AS LEFT’ TEST (SEE REMARK)

THE INSTRUMENT UWAS TESTED AND CALIBRATED ACCORDING TO FRESCRIEBED TEST

PROf:;g;fZZEzz:;ﬂE CONDITION OF THE INSTRUMENT 1S INnICﬂ:ZE;///
ot bt P Ll 2B AL =

SIGNED T CHECKED Bv
CAL., LAST MEXT INTERUVAL CERTIFICATION LABEL
DATE  11/1/84 12/21/85 ® WEEKS AFFIZED

nzn:.m;s;n:.r:,:m;s reporiL ‘(a,'Js Pre.v.‘au_s re.For:L S-'ﬁwecl b_‘1
barl Drsper 10-21-857
: 5'@

RANGE = 30 FSIa I12-12-4%
TEST  ERROR PRCUIOUS PRESENT
% PRES. COUNT PRES. COUNT
1 0603 o0l
(: 2 1.5018 15.8
3 3.0001 39.7032
3 4.4551 $9.383
5 66,6104 79.433
é 7.508 §5,
7 9.0037% 117,224
8 10.30631  137.033
9 12,0016 150.073
10 13.5003 178.638
11 14,997 198,463
12 16.4859 218,993
13 17.9831 237.833
14 19.4823 237.693
15 20,9812 277,543
lé 22.47é 297,33
17 23.9732 317.143
i8 25,473 337,062
19 2609724 3560936
20 28.16%6  375.814
21 29.9688 396.713
CALIBRATION TEHPERATURE CASE NO., s 9§14
PRESENT = S1.4 DEG. C THERMOMETER MO, = S/M A0S038

LAST TEST pate = 11 /7 1 / 83

C ,

DISFOSITION OF INSTRUMENT ! TO USER AFFROVED BY/7£2?ZZ¢’
/ ——————

PLGE L OF 1



i [ REFORT OF CALIBRATION
- CENTRAL LABORATORIES
( ssoLure PReESSURE GacE
HFG/MODEL  MENSOR/
STANDARD USED:US-TVA 333433
INSTRUMENT ACCURACY iLAB STD UNCER

EOA340(CELL 2919)
16 7/ 21 7 83

CONTAINMENT TEST SECTION (CTR)

NUCLEAR POUER

TEST PROCEDURE:
TAINTY = ,0LlZ READING

S01.1-12

‘AS FOUND’ TEST NOT REGUIRED ‘AS LEFT’ TEST (SEE REMARK)

THE IHaTRUHENT WAS TE;T;D AND CﬁLIoRnTED hCCOkDING T0 PR:ECRISED TEST

PROCELURES THE CONUITION OF THE INSTRUhENT IS INDICATED: = = -
----- I/
G L el Lt~ L2-11-847 . -_,./ .{Hl_/-/_“__ _______
SIGMED UATE _// CHECWKED BRY
CAL ., LAST HEXT INTERVAL CERTIFICATIOM LABEL
DATE 11/1/84 12/21/8% § WEELES AFFIZED

RENGRKS/DATAL Tl report Yoids Previous reportL Stguw, I?j
Sarl Drape,f' oN 10-2/-55

RANGE = 30 FSIa £V 12-12- 85—
TEST  ERRCOR PREVIOUS . -PRESENT
- PRES. COUNT FRES. COURNT
( 1 W0003 2006

2 1.501% £9.27

3 3.0005 37.53

4 4.4987 $9.275

s 6,0093 77.174

é 7.307% 98.895
7 9.0061 116.545
o 10.504% 138,355
9 2,0027 158.104
10 13.5011 177.87
11 14,9994 197.611
12 16,1865 217.193

13 17.983% 236.91
14 19.4831 2%é.731

S 20,9823 276.58

16 22.4766 296.31
17 23,9735 3lé.137
18 " 234731 333:.92
1% 26,9723 353.708
20 2814696 375|486
21 27.9688 395.393
CALIERATION TEMPERATURE CASE NO, = 1253

N

FRESENT

DISFOSITION OF INSTRUNENT !

= 49,999 DEG, C

THERMOMETER MO,
LAST TEST DATE

TO USER

= S/H 00209

= 11 /7 1 /7 84

APFROVED BY;‘/‘

L OF 1



Q-

(

C

Fovses s er

- REFORT OF CALIRRATION Bomaat (CELL 1490)
CENTRAL LABORATORIES 10 ~ 21 7 83

ABSOLUTE FRESSURE GAGE
MFG/MODEL : HENSOR/

STAMDARD USENIUS-TUA 338433
INSTRUMENT ACCURACY :LAB

CONTAINMENT TEST SECTION (CTR)
MUCLEAR FOUER

TEST FROCELURE:
STD UNCERTAINTY = ,01l% READING

SO1.1-12

‘AS FOUND’ TEST NOT REQUIRED 'AS LEFT’

TEET (SEE RENARK)

/

THE INSTRUMENT UWAS TESTED AND CALIRRATED ACCORNING TG/ PRESCRIBED VEST
PROCEDUFRES &~THE CONDITION OF THE INSTRUMENT IS INDICATED.

= / / -~
-{ .......... Nt JRI=ES . .. /7MY S

SIGNED DATE CHECKED BY
CAL.  LAST MEXT INTERVAL CERTIFICATION LAREL
DATE  11/1/84 12/21/85 § WEEKS AFFIZED

REMARKS/DATAS 77)75 r‘eportl Voicjs ’Prev.'ous re,Pcr'zL S.jm;J b
gdr/ raper or p-20-85 4
EX jz-12-55—

RANGE = 39

FSIn
TEST ERRQGR FREVIOUS FRESENT
- FRES. COUNT FRES. CCUNT
1 » 0043 +00a
2 1.5008 20,2635
3 2:,97%73 40,373
<4 44571 60,51
S 6.008s 8l.30
o 7:5071 101.6%30
7 $.0034 22:917
8 10,301 112,308
9 12,0021 162,574
19 13.53504 182,862
11 14,9783 203.12
12 le.1848 223.21
13 17,582 243,435
14 19.481% 263,687
1S 20,5807 283.703
‘6 220475 304:03:
17 23,9722 324.191
18 254717 314,363
19 26.9712 364,342
29 28,1689 3B81.¢0
CALIBRATION TEMPERATURE CASE NO. = §22
PRESENMT = S1.5 DEG. C THERHOMETER MO, = Sle742 .
LAST TEST DATE =~ 10 /7 28 / B4

DISFOSITION OF INSTRUNMEMT ¢ TO USER

AFFROVED B\"éél/z:ﬁ-

PGEE L OF 1



REFORT OF CALIERATION
CEHTRAL LABORATORIES

EQ4382(CELL 2018)
10 7 21 7 83

( apsoLute PrESSURE cace
WFG/MODEL $MENSOR/
STANIARD USED:US-TUA 3384575
INSTRUMENT ACCURACY :LAB STD UNCEZRTAINTY

-

s

01

AS FOUND’ TEST NOT REGUIRED

THE INSTRUMENT WAS TESTED AMD CALIBRATED ACCORD
FROCEDU

~
"

‘A8 LEFT’

CORTAIRMENT TEST SECTION (CTER)
NUCLEAR FOUER

TEST FROCEDURE:
EADING

501.1-12

TEST (SEE RENARK)

(

'

1N Td PRESCRIBED TZaT
ENT IS INDICATED.

FES A THE COHDITION OF THE INSTRU“
J:ﬂ-(@afém ..... Laclz-857 L.t
SIGN

L —

P

- --Séﬁﬂd_g < SR
ED DATE / CHECKED BY
/!
CAL.  LAST MEXT INTERVAL CERTIFICATION LABEL
DATE  11/1/84 12/21/8% 9 WEEK / AFFIZED
PSR sas Fiviy report Voids Previeys rerL S:;‘['um! lﬁ
£dr‘/ Dra)oer Owr /0-2/~55—'
| £9
RANGE = 30 FSIA Ie~I12-8¢
TEST ERROR PREVIOUS PRESENT
p 3 PRES. COUNT PRES. COUNT 1y
( 1 + 0061 .01 o
2 1.56017 19.8387 4.78
3 2.9597 3%.7é $.98
4 4,4984 59,4654 14.96
s 6.00%1 79.371 20
6 7.5082 99.62 25.07
7 9.0081 119.477 30.06
8 10,5038 139.31 35.03
9 12,003 155,173 40,05
10 13,5017 178,948 44,59
11 11.998% 198,7% 4%.58
12 16,4872 218.47 $4.92
Lo 17.9838 238.27 59,89
13 19.4836 2%58.13 64,87
15 20,9826 278.01 65.87
16 22,476% 297.803 74.82
17 23.5729 317,448 79,82
18 25.473 337.58 84.77
19 26,9726 357.48 85.79
20 28,4695 377,349 94,73
21 29.96%4 397,38 §5.71
CALIBRATION TEMPERATURE CASE MO, = 1250
PRESENT = 51.2 DEG. C THEFRIIOKETER NO. = SN 3914
LAST TEST DATE =1 7 L 7/ 8BS

C

DISFOSITION OF INSTRUMENT TO USER

AFFROVED BY

2

V2
e



REFORT OF CALIERATION . EJ1361(CELL 1491
; CEITRAL LABORATORIES 16 7 21 /7 8%
('RBSOLUTE FRESSURE CaAGE CONTAIMMENT TEST SECTION (CTR)
WFG/NODEL I MENSOR/ NUCLEAR POUER
STANDARD USED!US-TUA 338433 TEST FROCEDURE! Z501.1-12

INSTRUMENT ACCURACY ILAB STD UMNCESRTAIMTY = »0Ll%Z READING

‘nS FOUND’ TEST WOT REQUIRED "AS LEFT’ TEST (SEE REMARK)

’

THE INSTRUMENT NAS TESTED AMD CALIBRATED ACCORDING TO,PRESCRIRED TEST

PRocenuizzzgzj THE CONNITION OF THE INSTRUMENT IS INDICATED.
’ "
”»
44522 e I A2=1{=24

RSt e . A2=20 85 . VR X S
IGNED DATE / CHECKED BY
CAL. LAST MEXT INTERVAL CERTIFICATION LABEL
DATE 11/1/84 12/21/8% ? WEEKS ' AFFIZED

RENARKS/DATA: Ty, g repor)L Va.'Js Pr:—:v.'oas repor‘/' S.'Sueal 6
Earl Draper ON [p-2/- 85T 4

<~
RANGE = 30 FS1aA E&L )2 J2-ge
TEST  ERROR PREVIOUS FRESEHT
z PRES. COUMT PRES. COUNT
( 1 300‘35 0010
2 1.3601 15,753
3 2.9973 39.%85
4 4,4982 $9. 361
S 6.008s 79.276
é 7.5073 99,015
7 9.006 118.774
8 10.5035  138.484
9 12,0023 158,117
10 $3.501 177.822
12 16,4867 216,98
13 17,9827 236,572
14 19,4811 256,206
13 20.9818 27%.836
1 22,4747  295.426
17 23,974 315,046
i8 25,4738  334.6%7
19 26,9719 3%4.33
29 28,4652 373.931
21 ; 29.949 373,373
CALIRRATION TEMFERATURE CASE MO, = 1200
PRESENT = %0.1 DEG. C THERMONMETER MUO. = AO7058
(_ LAST TEST DATE ~ §1 / 1 / B4
DISFOSITION OF INSTRUMEMT ! TO USER AFPROVED EY /46;?5/
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A
g - ]
//uuaoso-u - o e

UNIVED STATES GOVERNMENT 6 %2 T ';- 3 0 1
"Memorandum TENNESSEE VALLEY AUTHORITY

TO J. H. Miller, Chief, Mechanical Branch, LP 55 150D-C

FROM Hillary A. Taff, Chief, Central Laboratories Services Branch, LA PSC 1-C

DATE December 20, 1985

SUBJECT: MENSOR QUARTZ MANOMETERS

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 accompanies
that instrument.

The above identification data, along with calibration data, is then
entered in a computer and the reports are eutomatically 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.

Since
that time, corrected reports have been issued.

We have taken measure=: to prevent this type of error from recurring. We
apologize for the inconvenience.

cc (Attachment):
RIMS, MR 4N 72A-C
G. A. Erickson, LA PSC 1-C
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MENSOR QUARTZ MANOMETERS

CORRECTED DATA

Correct ID for Incorrect ID for
Cell and Case No. Cell and Case No.
IVA Identification Cell No. Case No. TVA Identification

518233 2917 1764 EO4361
E04361 1490 C 922 E04360
E04360 2919 1253 E04356
E04356 2017 . 923 E04358
E04358 2019 1254 518234
518234 2918 1765 E04364
E04364 1491 1200 E04357
E04357 1502 921 E04362
E04362 2018 1250 . No data printed
E04359 2016 914 Two sets o data
printed--£04359
and 518233,



ATTACHMENT 4

Corrected CILRT Test Results

Total Time Methnd

Reportable Leak Rate (% per day) 0.10010
95% upper control limit 0.12322

No. of mass samples consicered 147
Test duration 24% 233 hours

Corrected Verificatinn 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

HMasas “Yathod

0.07526
0.07829



APPENDIX F

References

1. 10 CFR 50, Appendix J, "Reactor Containment Leakage Testing for
Wate:-Cooled Power Reactors"

2. ANSI N&45.4-1972, American National Standard, "Leakage Rate Testing of
Containment Structures of Nuclear Service"

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 Rate

Testing of Primary Containment Structures for Nuclear Power Plants" -
BN-TOP-1, Revision 1



CILRT

LLRT

psia
psig
°R

L
ucL

MLR
TTLR

APPENDIX G

DEFINITION OF SYMBOLS AND ABBREVIATIONS

Containment integrated leak rate test
Repeatability error

Absolute error

Measurement system error

Temperature, degrees Fahrenheit
Instrument Selection Guide
Full-pressure design basis leakage
Containment leak rate during full-pressure CILRT
Imposed leak rate for verification
Containment leak rate during veritication
Local leak rate test

Pressure

Design acc.dent pressure

Absolute pressure

Gauge pressure

Temperature, degrees Rankine
Temperature

Dewpoint temperature

Time

Upper confidence limit

Containment volume, cubic feet

Mass Leak Rate

Total Time Leak Rate




TENNESSEE VALLEY AUTHORITY
CHATTANOOGA. TENNESSEE 37401

5N 157B Lookout Place

March 4, 1986

Director of Nuclear Reactor Regulation
Attention: Mr. B. Youngblood, Pruject Director
PWR Project Directorate No. 4
Division of Pressurized wWater Reactors (PWH)
Licensing A
U.S. Nuclear Regulatory Commission
wWashington, D.C. 20555

Dear Mr. Youngblood:

In the Matter of the ) Docket Nos., 50-327
Tennessee Valley Aulhority ) %0328

In accordance with the requirements of 10 CFR 50, Appendix J, enclosed is a
summary technical report entitled, "Reactor Building Containment Integrated
Leak Rate Test,” of testing pecrtormed December 3-5, 1985 for unit 1 at our
Sequoyah Nuclear Plant.

Lt you have any questions concerning this matter, please get in touch with
Jerry Wills at FTS 858-2683.

Very Lruly yours,

TENNESSEE

LLEY AUTHORITY

Gfidley

Manager ol Licensing

Sworn nd subscrcibed befpre me
this 4 & 4,y orm,a{ 1986
Notary Public ‘

My Commission Expives g';‘}/’ff

Enclosure
eec: see page Z

An Equal Opportunity Employer



Director of Nuclear Keactor Regulation Macch 4, 1986

cc (Enclosure):
U.S. Nuclear Regulatory Conmission
Region LI
Attn: Dr. J. Nelson Grace, Regional Administrator
101 Harietta Street, NW, Suite 2900
Atlanta, Georgia 30323

Mr. Carl Stahle

Sequoyah Project Manager

U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue

Bethesda, Maryland 20814




