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ARKANSAS NUCLEAR ONE
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SECTION A.l

INTRODUCTION

A successful primary containment building integrated leak rate test (ILRT)
was completed at Arkansas Nuclear Onme Unit 1 on November 13, 1973.

The objective of the ILRT was to verify that the overall potential leakage
from the containment is within acceptable values as set forth in the
Arkansas Nuclear One Unit 1 Technical Specification.

The peak pressure (Pp = 59 psig) maximum allowable leak rate (La) for

Unit 1 is 0.2% per day by weight of contained air at 59 psig. The reduced
pressure (Pt = 30 psig) maximum allowable leak rate (Lt) is computed by
multiplying La times the square root of the pressure ratios or:

Lt = La (30/59)H
Lt = 0.14262%/day

In accordance with Appendix J to 10 CFR Part 50, "Reactor Containment
Leakage Testing for Water-Cocled Power Reactors', to provide a margin for
possible deterioration of the zontainment leakage integrity during the
service interval between ILRT's, the measured leak rates (Ltm at reduced
test oJressure and Lpm at peak test pressure) shall not exceed 75% of the
maximum allowable values. Therefore, at peak test pressure the allowable
operational leak rate is 752 La or 0.150%/day and at reduced test pressure
the allowable operational leak rate is 75% Lt or 0.107%/day.

The measured leak (Lpm) at peak test pressure (Pp) is 0.0815% per day.
The measured leak (Ltm) at reduced test pressure (Pt) is 0.0292% per day.
These values are well below the operational limits and are summarized in
the table section A.3. Report printouts are provided in Section D.

Leak rates are reported based on Total-Time Calculations as recommended

by Appendix J to 10 CFR Part 50. Formulas used for calculating the leak
rates are taken from ANoI N45.4-1972, "Leakage Rate Testing of Containment
Structures for Nuclear Reactors".

The Structural Integrity Test (SIT) was performed in conjunction with the

ILRT. All data and narrative related to the SIT are reported in a
separate document.

A.l1-1



Section A.l

The ILRT was conducted with exceptions to the procedure and normal plant
lineup.

These exceptions will be corrected and a letter will be forwarded to the
Commission when the corrections are complete.

The exceptions are as follows:

1.

3.

9.

The equipment hatch double '0' ring gaskets could not be local leak
rate tested prior to the ILRT due to a metal-to-metal seating
interference. No leakage at the equipment hatch was detected during
the ILRT.

The emergency lock electrical penetracion on the inner door leaked.

The emergency lock inner door equalizing valve was removed and a
plug installed during the ILRT.

Penetration P-11. CV-4803 and CV-4804 were not installed and the
pipe was capped.

Penetration P-25. CV-7453 and CV-7454 were not installed and the
ripe was capped.

Penetration P-53. CV=7443 and CV-7444 were not installed and the
pipe was capped.

Penetration P-24. CV-7445 and CV-7446 were not installed and the
pipe was capped.

Penetration P-24, OV-7448 and CV-7449 were not installed and the
pipe was capped.

Penetration P-24, (CV-7449 and CV-7450 were not installed and the
pipe was capped.

Local leak testing will be conducted on the above items to clear the
exceptions when valve installation and/or repairs are complete.

The total containment air leakage will be adjusted as required to reflect
any local leakage measured.

A.1-2



Section A.l

The ILRT was conducted with exceptions to the procedure and normal plant
lineup.
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Section A.l
i 3T 1 LIMIE Y

Excepltion Clecaurance

The exceptions Jisted on page A.l=? have been cleared. Appendix H, Lucsl
Leak Teuling, has also been updated,

The additional Jocal leakage weasured subsequent ro the 1LRT totaled
157.5 cc/min. Converting this to overall leakage in percent/day yields:

ce ] (3 ] 24 e = 60 wmin

. 5 . ' 4 P
137 min - 28,300 cc * ‘

7,850,000 [£3 * “day i

Theretore, it 18 scen that the sdditional local leakage i not signiticant,

The new total local) Jeakage 1s 3289.5 ce/min. 7The acccptance criteria is
that the total local leakage not exceed 602 La which is equal to;

0,22 o 3 1 day ] hr 25,300 cc
0% (day ) (1,850,000 {t%) (26 hrs) (60 nan) ( fe3

(0.6) (0,002) (1,850,000) (2., 100)
(24) (60)

43,600 cc/min

Therefore, the total loecsl leakage mcacured (3289.5 co/min) ic well within
the acceptance criteria,

Amendment 5/74 A l=3



Y



Section A.2

SYNOPSIS

The ".RT was conducted at Arkansas Nuclear One Unit 1 during the period of
November 8 through November 13, 1973, The pressure-versus-time schedule is
shown i{n Figure A which follows. The overall time from initial pressuriza-
tion to final depressurization to atmospheric preusure was 144 hours.

During initizl pressurization to 30 psig, it was noted that the dewpoint
temperature sensors were operating erratically, indicating the probability

of the containment air being saturated. The containment was then depres-
surized te 14 psig and a containment entry made. At the same time, the
dewpoint temperature sensor vendor's calibration lab was consulted. Based

on the calibration lab's dire:tions, the dewpoint sensors were removed from

the containment, cleaned, dried, recalibrated and reinstalled. (See Appendix
C). Subsequent to the ILRT, the dewpoint sensors were returned to the vendor's
calibration lab to confirm that the field calibration was satisfactory.

During repressurization from 14 psig to 30 psig, cooler water was supplied
to the after cooler/moisture separator. This combined with dryer outside
air (due to improved weather conditions) enabled dryer air to be pumped into
the containment,

At the 30 psig pressure level, all instruments were functioning properly.
Following containment atmosphere stabilization, a rzduced pressure ILRT was

. conducted for 8-3/4 hours followed by a 4-1/2 hour verification test which
confirmed proper overall system operation.

The containment was then pressurized to 115% of design pressure in ord:r to
conduct the Structural Integrity Test. Following the SIT, the containment
was depressurized to 59 psig to conduct the peak pressure ILRT.

Following containment atmosphere stabilization, a peak pressure ILRT was
conducted for 8-3/4 hours fcllowed by a 4-3/4 hour verification which agaiu
confirmed proper overall system operation. For the peak pressure ILRT and
verification test, two dewpoint sensors were deleted since they were
approaching saturation and their volume fractions were assigned to the
other four sensors.

Final depressurization commenced early the morning of November 13.

A.2-1
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SECTION A.3

CONCLUSIONS

As shown on the computer Report Printouts (Section D), the measured leak
rates for both the reduced pressure (Pt) ILRT and the peak pressure (Pp)
ILRT are well within the specified limits and verify that the containment
vessel meets the Arkansas Nuclear Onme Unit 1 Technical Specification
requirements.

The results are summarized as follows:

Leakage (%/day)
ILRT at La Lt 75% La 75% Lt Lpm Ltm
Pp 0.200 0.150 0.0815
Pt 0.142 0.107 0.0292

Therefore, for purposes of future tests:

Lpm = 0.0815%

Ltm = 0.0292%
which means that if the reduced test pressure program is used then the
reduced test pressure leak rate (Lt) cannot exceed La (Ltm/Lpm) =
0.2 (0.0292/0.0815) = 0.072%/day.
Following each ILRT, a verification test was conducted to confirm proper
overall system operation by imposing a known leak on the containment through

a calibrated flowmeter.

A. Peak Pressure [est

1. La = 0.2%/day

2. Containment free air volume = 1,850,000 cu. ft.

3. From the data sheets the average flowmeter reading was 12.83 scfm.
Converting the flowmeter reading to %Z/day yields:

14.7 cu, ft.
(14.7 + 59) Std.cu. ft.

X 60::“' X Ziht X 100%

12.83 scfm X day © 1,850,000 cu. ft.

= 0,199%/day

A.3-1



B. Reduced Pressure Tast
1. Lt = La (Pt/Pp)? = 0.1426%/day
2. From the data sheets the average flowmeter reading was 5.65 scfm.
Converting the flowmeter reading to %/day yi‘elds:
14.7 cu, ft. in hr 100% x
5.65 sefm X T30 e, oo X 00 X 25ey X TTERD,000 cu. Fe, - 0-1446%/day
G Comparison
Accerding to Appendix J to 10 CFR Part 50, the sum of the leak rate
measured during the ILRT plus the iamposed leak rate must agree within
25% of La (or Lt, as applicable) of the leak rate measured during the
verification test.
ILRT at
Pp Pt
a. Measured during ILRT 0.0815 0.0292
b. Imposed leak 0.199 0.1446
Total 0.2805 0.1738
C. Measured during
verification test 0.302 0.148

Therafore, for the peak pressure test, the satisfactory band is 0.2805 *
25% (0.2) %/day which gives a range of 0.2305 to 0.3305 %/day. For the
reduced pressure test, the band is 0.1738 ¢ 25% (0.1426) %/day which gives
a range of 0.138 to 0.209 %/day.

In both cases, the leak rate measured during the verification tests is
within its applicable satisfactory range, therefore, confirming proper
overall system operation.

A.3-2






SECTION B

ARKANSAS NUCLEAR ONE

CONTAINMENT INTEGRATED LEAK RATE TEST

CONTAINMENT ILRT PROCEDURE

SU Std 60 Basic ILRT Procedure, Bechtel Startup
Standard 60

Appendix A Criteria for Integrated Leak Rates

Appendix B Schedule of Containment Equipment and
Valve Conditions

Appendix C Integrated Leak Rate Measurement System

Appendix D Pressurization System

Appendix E Containment Ventilating and Cooling System

A, vendix F Valve Position Schedule

Appendix G Schedule of Recorded Data

Appendix H Local Leak Tests
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Startup Standard 60
Bechtel Job 6600- |

L GENERAL

The purpose of this procedure is to establish the criteria and detailed orocedure for conducting
tests to obtain integrated leak rate data on the primary containment.

This test is to be coordinated with and performed in conjunction with the containment
structural integrity test which is defined in a separate procedure.



Startup Standard 60
Bechtel Job 6600-1

1L RESPONSIBILITIES

1.0 CONSTRUCTION

ro

1.7

1.8

1.9

1.10

Complete construction of systems required for this test. These systems include:

Containment Boundary

Containment Penetrations

Containment Isolation Valves
Containment Ventilation Systems
Personnel Locks and Equipment Hatches

— — — — -
— — o —
L

Turn over required systems to test personnel and/or startup personnel. System
turnover must be done with sufficient lead time to aliow verification of proper
system operation prior to the start of the integrated leak rate test. These
systems include:

1.2.1 Containment Penetrations

1.2.2  Containment Isolation Valves

1.2.3 Containment Ventilation System

1.2.4  Access Locks and Hatches

Insure containment cleanliness. ’
Install containment closures (equipment hatch, etc.)

Remove all portable equipment not able to withstand test conditions.

Verify proper operation and position indication (local and remote) of all
remotely operated containment isolation valves under administrative control of
construction.

Clear applicable safety and test tags as required by Startup.

Procure test equipment as requested by Startup.

Fabricate and/or install permanent o: temporary foundations, brackets, etc.. as
required for test equipment.

Install test equipment and verify proper operation.

2.0 BECHTEL STARTUP/ENGINEERING (Plant Facilities)

2.1

o)
-

Prepare test procedure and data forms.

Conduct iocal leak testing per Appendix H.



3.0

Verify proper Containment Ventilation System operation.

2.4 Complete integrated leak rate test prerequisites.

2.5 Conduct valve lineup per Appendix B for systems under Bechtel control.

2.6 Conduct Integrated Leak Rate Test.

OWNER

3.1 Witness Local Leak Tests.

3.2 Witness Integrated Leak Rate Test.

3.3 Conduct valve lineup per Appendix B for systems under Owner’s control.

3.4 Positions valves as required for local leak testing for systems under Owner’s

control.



Startup Standard 60
Bechtel Job 6600- 1

[il.  SCOPE

1.0

3.0

The test objective is to measure leak rates for comparison with criteria set forth in
Appendix A.

1.1 To measure the leak rate. Lpm, at peak test pressure (Pp)-
1.2 To measure the leak rate, Ltm, at reduced test pressure (Pt).

3.3 To obtain measurement accuracy tolerance within 95% confidence limits. such
that the calculated leak rate plus the accuracy tolerance is less than the
permissible leak rate at the appropriate test conditions.

Each phase of the test procecure detailed in Section VI is to be performed in the
sequence shown and the necessary data gathere: ocfore a new phase is initiated.

THE LEAK RATE TEST METHOD

31 Measurements of absolute pressure. drybulb temperature and water vapor
pressure within the containment are required.

3.2 The procedure requires verification of the integrated leak rate measurement
system by use of precise measurements of a flow causing a change in the weight

of air in the containment that is approximately equal to the allowable leakage
rate.

3.3 Formulas used in computing the integrated leak rate are based on the formuias
found in ANSI N45.4-1972 (formerly ANS 7.60), “Leakage Rate Testing of
Containment Structures for Nuclear Reactors”.

3.4 Additional reference material includes Appendix J to 10CFR Part 50,
“Reactor Containment Leakage Testing for Water Cooled Power Reactors™,

33 Information concerning Bechtel C orporation testing criteria is found in Bechtel
Topical Report BN-TOP-1. “Testing Criteria for integrated Leakage Rate
Testing of Primary Containment Structures for Nuclear Power Plarts”,
Revision 1, dated November 1, 1972,



Startup Standard 60
Bechtel Job 6600-1
IV.  TEST EQUIPMENT
Additional test equipment and instrumentation is required over and above that which is a part
of permanent plant equipment. The following is an abbreviated list of the additional
equipment required and the permanent plant equipment utilized for the test. Detailed
specifications and equipment arrangements are a part of Appendices C, D and H.
1.0 Pressurization System
1.1 Portable Air Compressors
1.2 Aftercooler and Moisture Separator
1.3 Oil Vapor Filter
1.4 Temporary Piping and Valves
2.0 Integrated Leak Rate Measurement System
2.1 Absolute Pressure Sensors and Indicator
Dewpoint Temperature Sensors and Indicator
43 Drybulb Temperature Sensors and Indicator
2.4 Flow Meters
2.5 Barometer
3.0 Local Leak Detection and Measurement Instruments and Equipment
3.1 Pressure and Temperature Sensors
3.2 Flowmeters

3.3 Leak Detection Fluid

3.4 Ultra-Sonic Leak Detectors



Startup Standard 60
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V.

PRECAUTIONS AN ) NOTES

1.0

Pre-Tes: Safety Precautions
1.1 Personnel Medical Certification

Fersonnel designated to work inside the containment while it is under pressure
shall be medically certified for work in pressurized air. The planned maximum
allowable pressure for work inside the containment is 14 psig.

1.2 Equipment Protection

Certain pieces of equipment (hermetically sealed or closed systems) inside the
containment must be eithr removed or otherwise protected against the
external pressure or differential pressure of 115% design pressure, See
Appendix B.

13 Compressed Gas Sources

All vessels containing construction supplies of compressed gases must be
removed from the containment prior to pressurization. Any permanent vessels
that must be pressurized, must be made leak tight. All sources of pressurized
gas into the containment must be isolated.

Personnel Control During Testing

Access to the plant is restricted during this test. TL~ test will include all portions of the
containment boundary which would exist at the time of the postulated acciden: for
which the containment envelope is provided. The containment boundary is shown in
Appendix B.

2.1 Test Personnel

These restrictions cover persons who aic authorized to be employcd at the site
performing work specifically required by structural integrity or integ-ated leak
rate test procedures.

2.1.1 During Pressure Increase

Access will be controlled to areas where there are any penetrations
through the primary containment or where test affected piping or pipe
branches terminate. Exceptions will be cystems which have been tested
in their entirety at test conditions at least as severe as will result during
the containment test and placed under administrative control.
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tJ
o

o
—
L]

After Stopping Pressurization At or Below Design Pressure

Access to the restricted areas shall be as short as possible consistent
with the following approved test procedures. A waiting period of 20
minutes or a pressure decrease of 1/4 psi is required before access wiil
be allowed to the restricted areas mentioned in 2.1.1.

ra
™

After Reaching 115% of Design Pressure

Access to the restricted areas shull be as short as possible consistent
with the following approved test procedures. A waiting period of one
hour or a pressure decrease c{ | psi is required before access will be
allowed to the restricted areas mentioned in 2.1.1.

o
4

After Reducing Pressure to Peak Test Pressure and at Subsecuent
Lower Pressures.

Unlanted access will be allowed for following approved test
procedures.

Authorized Site Employees

These persons include those who are normally employed at Arkansas Nuclear
One but who are not test personnel.

2.2.1 During Pressure Increases

The same restrictions apply as given in 2.1. Further, these persons will
not be allowed within boundaries established at jobsite.

o
!J
to

After Reducing Pressure to Peak Test Pressure

Access will be allowed to any location required by the assigned work,
except no assignments may be made within the containment.
Administrative controls must be established to prevent invalidation of
the leak rate tests.

Test Witnesses

These persons will not be permitted access to restricted areas unless they have
written permission from the Test Director (or his designated alternates)
counter-signed by 4n authorized agent of the Owner.

Unauthorized Personnel (All others not named)

No unauthorized personnel will be allowed in restricted areas.

Pressure hold times and soak times as specified in Section 4.4 of the Technical
Specifications, ANO Unit 1, are to be complied with.
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VL

PROCEDURE

1.0

PHASE | - TEST PREPARATION

1.1

1.4

Schedule

Establish a detailed time scaled test schedule in conjunction with the structural
integrity test.

Prerequisites to Test Preparation

).2.1

1.2.5

Completion of all local leak test listed in Appendix H. Review test
results to assure compliance with criteria.

Removal or venting of items listed in Appendix B.

Verification that all permanent systems and equipment to be utilized
during the test are operational.

Containment temperature survey establishing any localized areas where
temperature gradients may differ from the containment average. This
survey is performed with the containment ventilation system operating
in the integrated leak rate test lineup and with the ventilation system
secured.

Dewater all low points and sumps which are not necessary water seals.

Integrated Leak Rate Measurement System Installation

1.3.1

1.3.2

All instrumentation calibrated.

Verify that th: system installation is it accordance with Appendix C.

Pressurization System Installation and Checkout

1.4.]

1.4.2

1.4.3

Verify that the system installation is in accordance with Appendix D.

Identify permanently installed valves and sysiem controls that must be
operated as a part of the pressurization system in accordance with

Appendix D.
Checkout system without pressurizing containment.

a) Blowdown pressurization system to valves which isolate the
containment from the pressurization system during test. (See
Valve Position Schedule, Appendix F.)

10
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1.6

b) Verify that condition of pressurizing gas as to oil and moisture
content is satisfactory at test connection downstream of filters
per Appendix D.

Containment Ciosure

1.5.1

1.5.2

1.5.3

All closures chall be effected by normal operational modes with respect
to physical closing.

Verify that all vailves are positioned for initial pressurization to 14 psig
in accordance with Appendix F and Appendix B.

Close and seal air lock inner and outer doors.

Containment Inspection

1.6.1

A detailed visual examination of critical areas and general inspection of
the accessibie intsrior and exterior surfaces of the containment
structures and componerts shall be performed prior to the ILRT to
uncover any evidence of structural deterioration which may affect
either the containment’s structural integnity or leaktightness.

If there is any evidence of significant deterioration, the ILRT shall not
be performed until corrective action is taken in accordance with repair
procedures, nondestructive examinations, and tests as specified in the
construction code under which rules the contairment was built.

1



2.0 PHASE 2 - PRESSURIZATION TO 14 PSIG ‘
2.1

2. Determine Containment Conditions

Obtain the following containment conditions and record data (Appendix G).
Measurements are to be made using integrated leak rate system.

2.1.1 Drybulb temperatures of the air in the containment which should be
between limits defined in Appendix A.

.1.2  Containment air pressure.

1o
w

Dewpoint temperature of the air in the containment.

o
L]

Start Pressurization

2.2.1 Position pressurization system valves in the sequence given in Appendix
F for start of pressurization in Phase 2.

Start containment ventiiation system fans.
2.3 Monitor and Correct Conditions During Pressurization

2.3.1 Monitor pressurizing gas for oil and/or moisture content (Appendix D).

2.3.2  Record data on appropriate forms (Appendix G) at least hourly. ‘
2.3.3  Maintain moisture content as low as possible with equipment available,

2.3.4 Maintain temperature of pressurized gas in the containment nearly
constant and between limits defined in Appendix A.

2.4 Stop Pressurization
2.4.1 If an emergency condition arises.

2.4.2 If large local leaks are detected.

2.4.3 If the containment air temperature exceeds limits defined in Appendix
A

2.4.4 When containment air pressure reaches 14 psig+ 0.3 psig.

]
wn

isolate Containment from the Pressurization System

2.5.1 Close containment isolation valves per Appendix F in preparation for
Phase 3 local leak survey and verify that pressurization system isolation
valves are properly closed.

2.5.2 Stop containment ventilation system fans. ’



‘ 3.0 PHASE 3 - LOCAL LEAK SURVEY AT 14 PSIG

3.1

33

Exterior Survey

Conduct an exterior survey checking for leakage. Using ultra-sonic leak
detector or leak detection fluid, check and record condition of each suspect
local leak area.

3.1.1

Where leaks are indicated, perform local leak test measurements if
possible.

Determine if leaks that exceed the limits given in Appendix H can be
repaired without reducing containment pressure.

a) If so, repair the Icak and record the new leak rate measured.

b) If leak cannot be repaired with containment pressurized,
attempt to stop leak by changing valve lineup, etc. Otherwise,
depressurize. Any changes to valve lineups shall be noted in
final report.

Containment Entry

3.2.1

3.2.8

Pressurize personnel lock by opening valve to admit air from the
containment. Bleed slowly at first.

Conduct local leak survey on outer door seals of the personnel lock.
Isolate personnel lock from containment and v'ent to atmosphere.
Open outer door and leak check inner door seals.

Make any repairs to outer door found needed by survey, Para. 3.2.2.

Close outer door and pressurize lock by opening valve to admit air from
the containment. Bleed slowly at first and verify quality of air.

When lock pressure is equalized with containment pressure, open inner
door.

Make any repairs to inner door found needed by survey, Para. 3.2.4.

Internal Leak Survey

Following procedure in Para. 3.1 above.

13



34

3.5

3.6

3.7

Estimate Leakage

Estimate the leakage after all repairs and remeasurements have been made
where that work is possible without reducing containment pressure using:

a) The summary of the local leak test prior to containment pressurizatic:.
b) The results determine in 3.1 to 3.3.

Recommend continuation or abortion of the test based on the best judgment
formed from Para. 3.4 resu!ts.

Air Lock Personniel Out of Containment

3.6.1 Interior leak survey crew checked into airlock.

5.6.2  Close and lock inner airlock door.

3.6.3 lIsolate airlock from containment.

3.6.4 Depressurize airlock per Decompression Tables in 29 CFR Part 1926
Appendix A, Occupational Safety and Health Administraticn. Safety
and Health Regulations for Construction.

Continuation of Test

If decision is to continue test:

3.7.1 Check inner door seals of airlock for leakage.

3.7.2 Close and lock outer door.

3.7.3 Repressurize air lock and check outer door seals for leakage.

3.7.4 Depressurize and seal air lock volume. Check air lock pressure
periodically to veri‘y that there is no pressure buildup (an indication

that the inner door is leaking).

Aborting of Test

If the decision is to abort the test depressurize containment in accordance with
Phase 9.

14



4.0

PHASE 4 — PRESSURIZATION TO REDUCED TEST PRESSURE (Pt)

4.1

4.3

4.4

Ventilation System

Start ventilation system fans (Appendix E) and operate ventilation system as
required to maintain temperature in the containment nearly constant and
within limitations specified in Appendix A.
Monitor Conditions
Monitor the quality of the pressurizing gas delivered by the pressurization
system and record ¢ conditions in the containment prior to and during
pressurization. The recording shall be done at least hourly (or oftener if the
measurements indicate the conditions are close to exceeding the criteria as
stated in Appendix A).
4.2.1 Pressurization System Conditions

The following are to be recorded:

a) Dry bulb temperature of 2as entering containment.

b) Moisture content of gas entering containment.

4.2.2 Containment Conditions

The following are to be recorded:

a) Drybulb temperature of air in containment.
b) Containment air pressure.
¢) Dewpoint temperature of air in containment.

4.2.3 Outside Air Conditions
The following are to be recorded:
a) Dry bulb temperature.
b) Barometric pressure.
Containment Pressurization

Position pressurization system valve operators in sequence given in Appendix F
for start of pressurization Phase 4.

Stop Pressurization when containment pressure  reaches reduced test
pressure (Pt) + 0.3 psig, — O psig.

15



4.5

4.6

Isolate pressurization system from containment and verify that pressurization .
system isolation valves are properly closed.

Verify that valve positions are as specified in Appendix F for end of Phase 4.

Operate ventilation system fans as required to insure temperature sensors
monitor representative air volumes.

16



. 50 PHASE 5 -~ INTEGRATED LEAK RATE TEST AT REDUCED TEST
PRESSURE (Pt)

5.1

5.3

Exterior Survey

Conduct an exterior survey checking for leakage. Using ultra-sonic leak
detector or leak detection fluid, check and record condition of each suspect
local leak area.

5.1.1 Where leaks are indicated, perform local leak test measurements if
possible.

5.1.2 Determine if leaks that exceed the limits given in Appendix H can be
repaired without reducing -ontainment pressure.

a) If so, repair the leak and record the new leak rate measured.

b) If leak cannot be repaired with containment pressurized,
attempt to stop leak oy changing valve lineup. etc. Otherwise,
measure or estimate leak rate and determine if it is necessary to
depressurize.

Data Acquisition and Interpretation

Data is to be accumulated at least hourly as required by Appendix G and
interpreted to obtain information required to forecast test results.

5.2.1 Position valves in accordance with Appendix F for integrated leak rate
test.

5.2.2 From the information gathered, the following are key items:

a) Establishment of time when containment conditions stabilize
and trends are predictable (about four hours).

b) Forecasted leak rate is significantly greater than permissible.
Perform local leak survey and make repairs, if required. Make
determination if it will be necessary to abort tes .

5.2.3 Continue integrated leak rate m=asurements. .f the data interpretation
indicates that the leak rate criierion (per paragraph I11.3.5) is met,
continue data acquisition and hundling as required to establish and
verify leak rate.

Verification (Calibration) Test at Reduced Test F =ssure

To be performad when containment conditions have stabilized and predictable
trends have been established.

17



5.3.1

3.3.2

3.3

Determine the verification leak rate a2t reduced test pressurc based
on Lt. (Appendix A).

Establish a controlled leak from the containment at a rate equal to the
allowable leak rate using the verification test portion of the integrated
leak rate .neasurement system.

a) The change shall be made in a time period sufficient in length to
verify the ability to measure the leak.

b) Accumulate and interpret data on a continual basis during
» verificat.on test.

Comparison

Continue the acquisition and handling of the integrated leak rate data
until data interpretation standards show that the effects of the
verification test have stablized.

a) Compare the controlled leak rate established during the
verification test with that concurrently measurec by the
integrated leak rate test. Results of the verification te<t shall be
acceptable provided the correlation between the verification
test data and the integrated leak rate test data demonstrate an
agreement within plus or minus 25 percent of Lt.

b) If the comparison of (a) above indicates that the integrated leak
rate test was not substantiated by the verification test:

(h Recheck the verification and integrated leak data for
error.

(2) Continue the integrated leak test for one half the time
period of the original test.

(3) At the end of the extended test period, repeat the
verification test and determine if the comparison meets
the data interpretation standards. If so. continue the
test. If not, determine cause and repeat (b) above or
depressurize per Phase 9.



6.0

PHASE 6 - PRESSURIZATION TO 115% OF DESIGN PRESSURE

6.1

6.3

6.4

6.5

6.6

6.7

Structural Integnty Test

Most of the work in this phase is in support of the structural ntegrity test
procedure. Stopping and restarting pressurization will be in response to
requirements of the structural integrity test procedures.

Ventilation System

Start ventilation system fans (Appendix E). Control cooling coil water flow as
required to maintain satisfactory temperature in the containment.

Monitor Conditions

Monitor the quality of the pressurizing gas delivered by the pressurization
system and record the conditions in the containment during pressurization. The
recording shall be done hourly or oftener if the measurements indicate the
conditions are close to exceeding the criteria as stated Appendix A.

Containment Pressurization

Position pressurization system operators in sequence given in Appendix F for
pressurization Phase 6.

Stop Pressurization at Maximum Pressure

Pressurization shall be stopped at 115% of design pressure + 0.3 psig, - O psig.
Hold Pressure

Hold the pressure level of the length of time required by the structural integrity
test procedures (Test Procedure No. 150.59). Gas should be added to or bled
from the containment in small increments as needed to hold the pressure at
115% of design pressure + 0.3 psig, — 0 psig.

Structura: Integrity Test Procedures — (Separate Document)

Ensure that all test procedures for this phase have been completed prior to
proceeding to Phase 7.

19



7.0

PHASE 7 — DEPRESSURIZATION TO PEAK TEST PRESSURE (Pa)

7.1

7.3

7.4

13

7.6

7.7

Ventilation System
Start ventilation system fans (Appendix E) and operate ventilation system as
required to maintain temperature in the containment nearly constant and
within limitations specified in Appendix A.
Monitor and Record
7.2.1 Containment Conditions
a) Dry bulb temperature
b) Containment air pressure
c) Dewpoint temperature
7.2.2  Outside Air Conditions
a) Dry bulb temperature
b) Barometric pressure

Containment Depressurization

Position pressurization system valves per Appendix F for start of
depressurization Phase 7.

Stop Depressurization

7.4.1 When containment pressure reaches peak test pressure (Pa) + 0.3 psig, —
0 psig.

7.4.2  Asdirected by structural integrity test procedures.

Isolate pressurization system from containment and verify that pressurization
system isolation valves are properiy closed.

Verify that valve positions are as specified in Appendix F for end of Phase 7.

Operate ventilation system fans as required to insure temperature sensors
monitor representative air volumes.

20



8.0

PHASE 8 - INTEGRATED RA™ : TEST AT PEAK TEST PRESSURE (P;,)

8.1

8.3

Exterior Survey

Conduct an exterior survey checking for leakage. Using ultra-sonic leak
detector or leak detection fluid, check and record condition of each suspect
local leak area.

8.1.1 Where leaks are indicated, perform local leak test measurements.

8.1.2 Determine if leaks that exceed the limits given in Appendix H can be
repaired without reducing containment pressure.

aj If so, repair the leak and re~ | the new leak rate measured.

b) If leak cannot be repa.._.d with containment pressurized,
attempt to stop leak by changing valve lineup, etc. Otherwise,
measure or estimate leak rate and determine if it is necessary to
depressurize.

Data Acquisition and Interpretation

Data is to be accumulated at least hourly as required by Appendix G and
interpreted to obtain information required to forecast test results.

8.2.1 Position valves in accordance with Appendix F for integrated leak rate
test.

8.2.2 From the information gathered, the following are key items.

a) Establishment of time when containment conditions stabilize
and trends are predictable (about four hours).

b) Forecasted leak rate is significantly greater than permissible.
Perform leak survey and make repairs if feasible. Make
determination if it will be necessary to abort test.

8.2.3 Continue integrated leak rate measurements. If the data interpretation
indicates that the leak rate criterion (per paragraph [IL.3.5, ) is met,
continue data acquisition and handling as required to establish and
verify leak rate.

Verification (Calibration) Test at Peak Test Pressure

To be performed when containment conditions have stablized and predictable
trends have been established.



8.3.1

8.3.3

Determine the verification leak rate at peak test pressure based on La.
(Appendix A).

Establish a controlled leak from the containment at a rate equal to the
allowable leak rate using the verification test portion of the integrated
leak rate measurement system.

a) The change shall be made in a time period of sufficient length
to verify the ability to measure the leak.

b) Accumulate and interpret data on a continual basis during
verification test.

Comparison

Continue the acquistion and handling of the integrated leak rate data
until data interpretation standards show that the effects of the
verification test have stablized.

a)

b)

Compare the controlled leak rate established during the
verification test with that concurrently measured by the
integrated leak rate test. Results of the verification test shall be
acceptable provided the correlation between the verification
test data and the integrated leak rate rest data demonstrate an
agreement within plus or minus 25 percent of La.

If the comparison of a) above indicates that the integrated leak
rate test was not substantiated by the verification test.

(h Recheck the verification and integrated leak data for
error.

(2) Continue the integrated leak test for one half the time
period of the original test.

(3) At the end of the extended test period. repeat the
verification test and determine if the comparison meets
the data interpretation standards. If so. continue the
test. If not, determine cause and repeat b) above or
depressurize per Phase 9.

-~
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9.0

PHASE 9 — DEPRESSURIZATION TO ZERO PSIG

9.1

9.3

9.4

Containment Temperature Control

Operate ventilation system, Appendix E, as required to assist in meeting
containment temperature requirements during depressurization.

Monitor Containment Conditions

Monitor and record containment conditions during depressurization as follows:
9.2.1 Containment air temperature

9.2.2 Containment air pressure

Start Depressurization

Using blowdown valve, Appe~idix D, release gas from the containment.

Stop Depressurization

Depressurization of the containment is to be stopped for the "ol ving:

9.4.1 If directed by the Test Director.

9.4.2 Asdirected by structural integrity test procedures.



10.0

PHASE 10 — RESTORATION AND CLEANUP

10.1

10.2

10.3

10.4

After depressurization is complete, restore penetrations P-42, 43, 46, 48 & 49 .
to normal operating conditions and conduct a local leak rate test on each
penetration,

Restore containment ventilation system to normal (including fan blade pitch).

Restore all permanent instrumentation to normal.

Restore all boundary valves to normal operating condition.
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INITIAL INTEGRATED LEAK RATE TEST CRITERIA

APPENDIX A

Pressures
1. Design Pressure Pd 59 psig
2. 115% Design Pressure Ps 68 psig
3. Peak Test Pressure Pp 59 psig
4. Reduced Test Pressure Pt 30 psig
Leak Rates
. Maximum allowable leakage rate (percent/24 hrs. La 0.22
by weight) at pressure P, as specified for
preoperational tests in the safety analysis report,
and as specified for periodic tests in the operating
license.
2. Maximum allowable leakage rate (percent/24 hrs.) Lt Not to ex}c}eed
at pressure P, derived “om the preoperational test data. L,(P/P,) .
3. Total measured containment leakage rates (percent/24 hrs.) Lpm/
at pressure P, and P, respectively, obtained from Ltm
testing the containment with components and systems
in the state as close as practicable to that which would
exist under design basis accident conditions (e.g.
vented, drained, flooded or pressurized).
Temperature
I. Containment Temperature Limits 60-110°F
Volume
I. Containment Free Air Volume 1,850,000 cu. ft.
PN -
| Z12/1/73 Final Report
9/28/73., Revised Format GVC
LS| 9/18/72 | Revised Format GVC
(DN 10/1/71 | Issued for Review and Comment GVC
Neo. DATE REVISIONS BY
ORIGIN CONTAINMENT INTEGRATED JOB No. (600
LEAK RATE TEST PROCEDURE REV.
ARKANSAS NUCLEAR ONE :
UNIT ONE SHEET A.| OF <




APPENDIX A

Acceptance Criteria .

l. For the reduced pressure test Ltm shall not exceed 0.725 Lt
2, For the peak pressure test Lpm shall not exceed 0.75 La.

3. Appendix J to 10 CFR Part 50.

4. ANSI N&4>.5 - 1972,

5. Bechtel Topical Report BN-TOP-1, Revision 1.

Test Duration

In accordance with the criteria set forth in BN-TOP-1, Revision 1.

Sheet A-2
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! APPENDIX B

Schedule of Containment Equipment and Valve Conditions

I. General Comments

A. In general, valves in piping systems associated with the primary contain-
ment are positioned such that the valve line-up corresponds to the line-
up occuring subsequent to the postulated design basis accident. Closure
of primary containment isolation valves for the ILRT shall be accomplished
by the same method (air, motor, manual) that causes closure subsequent to
the postulated accident, using the ESS signal where applicable.

B. Any instruments, equipment, tanks, etc., which cannot withstand an external
or differential pressure of 68 psig must be removed from the containment
or placed in a condition to prevent damage. See Sheet B-6A,

C. Systems are lined up in accordance with the valve line-ups sketches
contained in this Appendix. All valves shown on the sketches are checked
to verify they are positioned properly. The normal valve positions shown
on the sketches are the positions used for the integrated leak rate test
{ILRT) unless otherwise noted. For axample:

(1) ILRT valve positions which are the same as normal valve positions are
indicated as follows: ‘@ Nﬂ/‘@
A AR i R P
NC
shut: § pd 5 s | =+

(2) On the sketches, if the ILRT position differs from the normal valve
line-up position, the positions are indicated as follows:

) 5ty D
Shut: f - M‘{’@ § QO—'M"‘T—'@_

D. Piping system high point vents, low point drains, test connections, pipe
plugs, etc. are not necessarily listed on the valve iline up sheets or
shown on the system sketches in this Appendix. It will be the responsibil-
ity of the personnel conducting the valve line ups to trace out that portion
of the process line which forms an extention of the containment boundary to
verify that all leak paths are sealed, unless noted otherwise.

A\ 12/1/73 | Final Report GYC
_.% 9/25/73 Revised format
AN 19/18/72 1ssued for Use GVC
L0,/ 10/1/71] Issued for Review and Comment gve
Neo DATE 1 REVISIONS -
— CONTAINMENT INTEGRATED | ™" 6600
LEAK RATE TEST PROCEDURE bl R B
Startup Standard 3
No. 60

sweer __B-1 or__22




III

System Line-up Synopsis

A. Main Steam and Feedwater Systems SM—2062

APPENDIX B

Penetration Sheet Comment s Signature
1 B~7 Steam generator secondary system lined-
2 | up as system would be subsequent to
3 | the postulated DBA. Steam generator
< secondary may or may not contain water.
17
58 Verify all manways, valves, etc. which
64 | communicate between the steam generator
65 * secondary side and the containment
atmosphere are shut., The secondary side
up to and including the main steam
isolation valves must be isolated from
the outside atmosphere.
B. Service Water (M-210)
Penetration Sheet Comments Signature
21 B-8 Service water system lined up for
22 normal operation with inlet isola~-
55 tion valves shut when cooling not
63 required. System filled with water.

C. Liquid Radicactive Waste (M-213/214)

Penetration

Sheet

Comments Signature
68 B~-9 Isolation valves shut,
69
D. Gaseous Radicactive Waste (M-215)
Penetration Sheet Comments Signature
11 B=~10 Isolation valves shut.

Sheet B-2



APPENDIX B

E. Instrument and Service Air (M~-218)

Peretration

Sheet Comment Signature

43
46

B~11 Valves lined up to insure no leakage
of instirument or service air into con-
tainment during ILRT.

F. Fire Water (M-219)

Penetration Sheet Comm~nt Signature
40 B-12 Isolation valves shut.

G. Plant, Heating (M-220 Sh 1)

Penetration Sheet Comment Signature
42 B-13 Used for pressurizing containment.
48 Blanks installed between outside

isolation valves and pressurization
piping.

H. Chilled Water (M-222)

Penetration Sheet Comment Signature
51 B-14 Inlet isolation valve shut
59 System filled with water

and vented inside contain-
ment,

I. Reactor Ccolant System (M-?}QL

Penetration Sheet Comment Signature
39 B~15 Is~lation v:lves shut. System filled
70 with water and vented to containment.

Sheet B-3



APPENDIX B

J. Makeup and Purification (M-231)

Penetration Sheet Comments Signature
8 B-16 Isolation valves per sheet B-16,
9 System filled with water.
13
14 Injection pumps P36A, 36B and
15 36C off with breakers racked out.
16 *
34

K. Decay Heat Removal System (M-232)

Penetration Sheet Comments Signature
26 B-17 Isolation valves lined up for
27 3 post DBA conditions. System
33 | filled with water.
38 !
66 ! Decay heat removal pumps P34A,
67 ‘ 34B off with breakers racked
out .

L. Chemical Addition SH-2332

Penetration Sheer Comments Signature

41 B-12 Isolation valves shut. Valves
lined up to insure no leakage
of N2 in containment.

M. Intermediate Cooling Water (M-234/238)

Penetration Sheet Comments Signature
47 B-~18 Isolation valves shut. Vented
52 inside containment.
54 |
60
62 ¢

Sheet B-4



APPENDIX B
N. Spent Fuel ‘oocling (M-235)
Penetration Sheet Comments Signature
19 B-19 Isolation valves shut.
C-3
0. Reactor Building Spray and Core Flooding (M-236)
Penetration Sheet Comments Signature
5 =20 Isolation valves shut. Systems
12 filled with water. Valves lined
23 up to ir-ure no leakage of Nj
31 1 into containment.
32 |
* Spray pumps P-35A, 35B off with
breakers racked out.
P. Sampling System (M-237)
Penetration Sheet Comments Signature
7A B-21 Isolation valves shut,.
78
10 '

Q. Containment HVAC, Hydr. gen Purge, and Air Particulate Monitor (M-261)

Penetration Sheet Comments Signature
v-1,2 B-22 Isolation valves shut.
24A,8
25
53A,B

Sheet B=5



R. Miscellaneous Systems

APPENDIX B

Pen.:ration System Remarks Signature
6 Spare Capped
18 Spare Capped
20 Spare Capped
28 Spare Capped
29 Spare Capped
30 Spare Capped
35 Spare Capped
37 Spare Capped
38 Spare Capped
44 Spare Capped
45 Spare Capped ==
49 Containment Test Connection Installed
50 Spare Capped
56 Spare Capped
57 Spare Capped
61 Spare Capped
C-1 Equipment Hatch Shut
Cc-2 Excape Lock Shut
C~4 Personnel Lock Shut
C-5,6 Dome Vent Pipe Capped
El Electrical Installed ’
E2 Electrical Spare Capped
E3-El4 Electrical Installed ‘
E21 Electrical Installed
E22 Electrical Spare Capped
E23-E29 Electrical Installed
E30-E32 Electrical Spare Capped
E33-E36 Electrical Installed
E41-E45 Electrical Spare Capped
E50-E55 Electrical Installed
E56 Electrical Installed
E57-E63 Electrical Installed
E64,65 Electrical Spare Capped
E66,67 Electrical Installed
E68-E74 Electrical Spare Capped

Sheet B-6



Appendix B

S. EQUIPMENT PROTECTION LIST FOR REACTOR BUILDING INSTRUMENTS

Vent To Contaimment Atmcsphere:

1M iy pej-} 1 1T
RE~2400 PDT-1029 PI-6537 RE-8020 LT-2601
PDT-2222 PT-1023 RE-8017 PT-2401 LT-2614
PT-2402 PT-1022 PD1S-2253 PT-6512 LT-2609
PT-1041 PT-1010 PT=-2403 PT-6582 PT=-2415
PT-1039 PDT-1028 RE-8018 LS~6522 LT=2415
PDT-1037 PT-1021 PI-6538 FT-1273 LT=-2416
PDT-1036 PT-1020 LT=-2419 FT-1272 PT=-2416
PT-1038 LT-24.8 NE-0501 FT-1271 LT-1051
PT-1040 PT-2418 PT-2400 FT-1270 PT-1051
PDT-1035 PT-2419 PT-6511 NE-502 PDT-1280
PDIS-6210 PT-2405 PDS-2261 NE-510 PDT-1281
PDIS-6206 PT-2407 PT-6581 PDIS-2262 PDT-1282
PDT-1034 P1-6536 LS-6521 LT-Spare PDT-1283
PT-2603 PDIS-2251 NE-0509 LT-Spare LT-1405
PT-2602 PDIS-2250 PDS-2260 PT-6513 LT-2660
PT-1035 PI-6535 LT-Spare LS-6523 LT-2653
PDT-1031 PDIS-2252 LT-Spare NE-0506 LT-2651
PT-2652 LT-1000 NE-0505 NE-0512 LT-2664
PT-2653 LT-1001 NE-0511 PT-6583 LT-2659
FDT-1030 LT-1002 PT-6510 PDIS-2263 RE-8019
PDIS-6214 PT-2408 LS-6520 LT-2610 PDIS-2211
PDIS-6218 PT-2406 PT-6580 LT-2613 PDIS-2212

Sheet B-6A



APPENDIX B

GAGES & TEMP. IND. REMOVED FROM CONTAINMENT:

- T.G. #4 (Bechtel) 0-300, from instrument air header.
- Gage 0-200#, from wall above reactor pool.

- T.I. 760 & 760S 0-600°F temp. ind. w/10' cappillary, removed from
core flood tank nitrogen fill lines.

- 4 gages, 0-400# Stedigage (4"), removed 2 from west reactor crane,
2 from east reactor crane.

- 2 gages, 0-250# (2%") brass, removed from CV-5613 (fire system) -
marked No. 1 and No. 2.

- Gages on inside of reactor bldg. at personnel hatches removed.
- 01l pressure gages on each R.C.P. motor protected but not removed.

- 0il pressure gages on persomnel hatch hydraulic unit removed.

Note: Plugs put in place of all gages on this list.

Miscellaneous:

3 All Hg vapor lites removed from reactor building.
o Polar crane de-energized.

. All fuel transfer pool lights removed.

4, All crane lights removed.

Sheet B-6B
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AL SIZE

INTEGRATED LEAK RATE MEASUREMENT SYSTEM

APPENDIX C

&P

1. Instrumentation required for leak rate measurement is listed on sheet C-2,
2e The locations of the containment temperature sensors and dewpnint sensors
are shown on sheet C-5.
3 Calibration curves and charts for instrumentation are shown on sheets C-6
through C-34.
4, Containment penetrations required for the test are as follows:
a. Electrical for:
i) Temperatulre sensors (72 'pins') (WR-31)
ii) Dewpoint temperature sensors (30 'pins‘) (WR-31)
b. Piping “or:
i) One 3/4" 1, D, pipe for pressure sensors. (P=46)
ii) One 3/4" 1. D, pipe for verification blowdown flowmeters. (P=43)
iii) Three 3" I.D. pipe for pressurizing containment. (P-42, 48,
& 49)
j "
A 4/1/74 Incorporates post ILRT calibration on dewpoint probes GVC
A\112/1/73 Final Report GVC
_ijg/zun Proposed sensor locations and penetration #'s added gyc | |
.. 1 9/18/73 1ssued for use GVC | |
‘ sued for review and comment Ve | 1
No. | DATE 1 REVISIONS 8Y | cHR | APPR
S— CONTAINMENT INTEGRATED ‘o8 ne 6600 Unit 1

LEAK RATE TEST PROCEDURE | SPEC DES GUIDENo | REV

Startup Standard|
No, 60 |

|
"

SHEET _C’l oF 35
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APPENDIX C

LEAK RATE MEASUREMENT SYSTEM INSTRUMENTATION (Continued)

ITEM NO. REQ'D. DESCRIPTION
PI-2 2 Pressure Gauge
Wallace & Tiernan Absolute Pressure Gauge Model

61-050, Series 1500, #61A-1A-0100
Range 0-100 psia

Accuracy 0.1% full scale
Sensitivity 0.01l% full scale

FI-1 Flow Meters
Brooks Full-View High Accuracy Flowmeter
Model 1110-24

1 Size 8 with scale calibrated to read 2.1 -21 scfm
of air at 59 psig, 800OF.

1 Size 8 with scale calibrated to read 1-10 scfm of
air at 30 psig, 80°F.

>
.x;x
- REVISIONS =
Ne DATE
o | CONTAINMENT INTEGRATED  |’®" 6600
| LEAK RATE TEST PROCEDURE sec oes cumewe | mev
Startup Standard
No. 60

AT e

sweer C=3 or




A LT Sz

APPENDIX C

P4 P7
- +43 |
. i
ﬂ ‘e |
i %
= |
Sl 1 3/6

— RIGHT SIDE— |

-

* From containment penetration.

L% )

(o 2}

1. PROPOSED CONTAINMENT INTEGRATED LEAKRATE TEST CONSOLE

Preliminary Layout - Dimensions Approximate

2. See sheets C-2 and D-2 for instrumentation identification.

|

&

CONTAINMENT INTEGRATED
LEAK RATE TEST PROCEDURE

N | r
,"’\-. E I
.: DATE REVISIONS ! BY CH'K .:.
ORIGIN | [Joene 6600 1

Unit
SPEC DES GUIDE No

Startup Standard
No. 60 1

REV

snur;& 4 oF




APPENDIX C

. Drybulb and Dewpoint Temperature Semsor Locations
Elev. Azimuth Distance from Volume
Sensor (Ft) (Deg) center (Ft) Fraction
RTD
1 348 040 32 0.044
2 348 190 33 0.051
3 342 275 38 0.026
4 363 165 54 0.013
5 363 015 53 0.010
6 380 040 50 0.009
7 382 210 53 0.018
8 381 270 44 0.070
9 382 330 54 0.011
10 380 035 52 0.018
11 340 060 55 0.010
12 407 035 % 0.021
i 407 150 53 0.021
14 418 180 35 0.027
i 418 020 38 0.027
16 481 340 29 0.208
17 481 170 29 0.208
. 18 480 0 0 0.208
1.000

Dewpoint (Reduced Pressure test)

1l 348 40 32 0.072
2 348 190 33 0.072
3 381 270 . Ve 137
4 407 150 53 0.043
5 481 340 29 0.338
6 481 170 29 0.338

1.000

Dewpoint (Peak pressure test)*

1 348 40 32 0.144
2 407 150 53 0.180
3 481 340 2 0.338
4 481 170 29 0.338
1,000
. *Two probes (VP-2 and VP-3) were approaching saturation and were deleted.
Probes VP-4 thru VP-6 were renumbered VP-2 thru VP-4

Sheet C=-°



F . DEWPOINT SENSOR FIELD RECALIBRATION

During Phase 4 and early stabilization period of Phase 5 of the ILRT, monitoring
the dewpoint temperature reading of the air in the containment indicated the
possibility of the containment air oeing (or having been, at some earlier time)
at or near saturation. The countainment was then depressurized to 14 psig and a
containment entry made. Simultaneously, the dewpoint temperature probe vendor's
calibration laboratory was consulted.

Based on vendor recommendations, the dewpoint sensors were first removed from the
containment and cleaned with benrzene. Secondly, the probes were checked against
the vendor's original, low relative humidity, calibration curves and found to be
in conformance. The sensors were then reinstalled in the containment and sling
psychometer readings of wet and dry bulb temperatures were taken at each dewpoint
sensor location. Simultaneous readings were taken at each location using the
dewpoint hygrometer. These three values were recorded for each sensor location.
Dewpoint temperatures were then calculated for the respective locations using

the following equation proposed by Dr. Carrier, solving for the partial pressure
of the water vapor in air at any given wet and dry bulb temperature:

p ap - (B =P )(td - tw)

= . 2800 - 1.3tw
Where: Pv = Pressure of the water vapor at the unsaturated condition, in. Hg.
. Psv = Pressure of the saturated water vapor at the wet bulb temperature,
in. Hg.

Pb = Barometric pressure, in. Hg.

td
tw

Dry bulb temperature, °F

Wet bulb temperature, °F

Entering steam tables at a saturation pressure of Pv yields the dewpoint
temperature.

These values of dewpoint temperatures and the previously recorded hygrometer
readings were then used to plot field high relative humidity calibrationm curves,
marked A on pages C-29 through C-34 of this report. These new curves also
compensated for the individual probe wiring length capacitance which was a
function of the length of wiring to each probe. The calibration curves were
inserted in the computer program for use in the Integrated Leak Rate Calculatioms.

* This equation is a mathematically equivalent form of the Basic Psychrometric
Equation as shown in ASTM E 337-62 for the units shown.

Revision 4/74
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DEWPOINT SENSOR FIELD RECALIBRATION (Continuad)

Sheets C-29 through C-34 show the calibration curves for the dewpoint tempera-
ture probes used during the ILRT. Curve A shows the field calibration of the
probes described on sheet C-5A, Curve D is the original calibration conducted
by Panametrics on October 29, 1974, Curves B and C are post ILRT calibrationms
conducted by Panametrics om March 13, 1974, Curves C and D were made with a
drybulb-dewpoint temperature separation of 10°F, Curve B was made with a dry-
bulb-dewpoint temperature separation of 3°F,

It is seen that the slopes of the curves are about the same but the absolute
value is affected by drybulb-dewpoint temperature separation and by age of the
probe. Since leak rate calculations are based on changes of coutainment
atmosphere the slope of the curve, not the absolute value, is the primary concern.
Also, for a given test the dewpoint-drybulb separation did not change appreciably.
It is noted that the change in hygrometer reading was very small over the test
periods. For the reduced pressure ILRT the containment average dewpoint
temperature at the start of test was 70.57°F and at the end of test was 70.97°F
for a change of 0.4°F over 8.75 hours, For the peak pressure ILRT the average
dewpoint temperatures were 75,33°F and 75.23°F, respectively, for a change of
0.19F over 8.75 hours. Therefore, it is seen that dewpoint temperature was
relatively constant.

To further investigate the effects of dewpoint temperature, the data for both
ILRT's was re-inserted into the computer program without correcting for dewpoint
temperatures. The uncorrected peak pressure computed leak rate was slightly
lower (by a factor of 4.3% La) and the reduced pressure computed leak rate was
slightly higher (by a factor of 137 Lt).

Therefore, shifting of calibration curves due to age or dewpoint-drybulb temper-
ature separation does not have a significant affect on the ILRT results.

Revision 4/74 Sheet C-5B



TEXAS INSTRUMENTS

12203 SOUTHWEST FREEWAY . STAFFORD. TEXAS

DIGITAL SYSTEMS DIVISION

> v

CERTIFICATE OF CALIBRATION

PRESSURE GAGE NO. 2038 MODEL NO.145-02 BOURDON CAPSULE NO. 5435

——————

This instrument ha calibrated to meet or exceed all publihed specificati 1 has beer rtormed witl

pressure measureme tem whose accuracy s traceable to the National

Traceability is achieved throu pressure standard which is certified t National Bu ¢ Standards

This standard s mas i and operated in an environment control! to the cxtent ne acy Lo ass
t the require ¢ »st data, applicable to wats instrument, » maintained on file at

(s at |

rated for a period ve years from date of shipment

STANDARD

NRS RFPORT NO

0 ot : 241 AT 11000
Ruska Double-Range 221 .07/199984

Dead Weight Tester

Model 2468-710

Ruska Weg
Model 2468

Serial No

MDA
v

'S 1IN
LiNLO







TEXAS INSTRUMENTS

INCORPORATED
12203 SOUTHWEST FREEWAY + STAFFORD. TEXAS
o DIGITAL SYSTEMS DIVISION

CERTIFICATE OF CALIBRATION

PRESSURE GAGE NO. 2239 mopEeL n0.145-02 pourpon capsuir no. D494

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

Traceability is achieved through a pressure standard which is certified by the National Bureau of Standards at planned
intervals. This standard is maintained and operated in an < vironment controlled to the extent necessary to .ssure continued

measurements of the .equired accuracy. Test data,

spplicable to this instrument,
PP

Incorporated for a period of five years from date of shipment.

STANDARD

Ruska Double-Range
Dead Weight Tester
Model 2468-710
Serial No. 16224

Ruska Weight Set

Model 2468-702
Serial No. 16360

MAILING ADURESS PFOSY OFFICL uOX Bouz7 »

NBS REPORT NO. DATE
221.07/199984 3/10/70
212.31/200235 3/10/70

So~f he s

TEXAS INSTRUMENTS INCORPORATED
Standards Laborator¥

HOUSTON TEXAS 77006 » AC 713 494 5118 » CABLE TEXING

Sheet

is maintained on file at Texas Instruments



CAPSLIHE
C Angu& s
Capsgi ~
CADSUNF
CALIR“ATION

NOTES:

1.

o

TEXAS INSTRUVENTS [NSQROCRATED

DIGITAL SYSTEMS DIVISION
P, A0X 1444 .
HOLSTPN, TEXAS T1001

TELEOHONT:  T13=404=5115

P
D A

:'.".\—;:Ir.i' ::'—!;3:::: C"‘L:n‘-\:‘?:'\l‘; vl‘ng‘r\’L; R I S
S/N:  Fa%4  TNSTE, S/N: 2635  CALYN NATE: 1n/r 2772
OAYEN PREGCUIFS 80 PSIA MAX ORFSS: &3 PSIA
TYRZE 2 INSTOUUENT MANEL:  148=C)

TEUPSEATUIE AT CALTARATION:
STANDARD:  P=1fNa=3117

‘OQ.T) nEGo Co

CALTRRATEL RY:

TRUE PUESSUSE COUANTER READING
{ PS148) (COUNTS) o Mt b A s

.7 7.

> % 18 ela SCT.

S )0 10168,

Te 50 15257,
LM EF en>E9,
125000 254443,
15900 3585
1T.500A 356¢€9,
20000 4NE 24,
223700100 45955,

S hede s1n9s,
iy SN Nl 56235, .
30.,InCH 61304,
32.3N001 &A5ER,
35,308 & il
37:5000 THE NG,
&0, Aren f2074,
l‘,.l;l‘,"!‘ 8725‘%.
45,3070 2447,
_&7,87nr QIees,
S8, 3CHD 102433,

PRISSURE CALIRRATION STANLCARDS CORPECTED TO STANDACD
GRAVITY, "C,64% CM/SEC/SEC. UNITS OFf werCuey COPBECTED
TA N DFG,C. UNITS OF WATER CUORRECTED TP 20 DPEG.C.

COUNTER DEADING Y§ TOUE POESSUNE
SOECIFIEN CAPSYLE TEMPERATURE,
CPUNTER PEADING VS OFRFSSURE MAY RS CNRRFCTEN FY ¢n,N12¢

OF COUNTER EFANING OFR & NEGLC, DEVIATION EROM CALIRRAT [M
TFY®, (TEVRFRATURE SET=PNINT CAN RE ADJUSTED ofp
INSTRUCTIONS IN MAINTENANCE SFCTION 0F MAM)AL)

APDLIER NMLY AT ARNVE
FNR NTHER TFEMPZPATIIEE,

Sheet C-9



TEXAS INSTRUMENTS

INCORPORATED
12203 SOUTHWEST "REEWAY + STAFFORD. TEXAS

DIGITAL SYSTEMS DIVISION

CERTIFICATE OF CALIBRATION

PRESSURE GAGE NO._2639  MODEL NO. 145-02 BOURDON CAPSULE NO. 5497

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

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

STANDARD

Ruska Double-Range
Dead Weight Tester
Modei 2468-710
Serial No, 16384

Ruska Weight Set

Model 2468-702
Serial No. 16360

DATE:__10-03-73

MAILING ADDRESS

POSY OFFICE ROX 66027 »

NBS REPORT NO. DATE
221.07/199984 3/10/70
212.31/200235 3/i0/70

S/ P

TEXAS INSTRUMENTS INCORPORATED
Standards Laboratory

HOUISTON TEXAS 77006 + AT 712 494 5115 » CAYLE TEUINS

Sheet



TEXAS INSTRUMTINTS [NCHRPOIATEN

OIGITAL SYSTEMAS OIVISINY ‘
’).(‘" o ’( },"IOI'
HOUSTAN, TEXAS T7001

TELEPHIINE:  T13-494-5115

kg gy G PIFCISTINN PPESSURE CAL LA FIUN TasL: BYRXXNT IR

CAPSULFE S/N: 54097 INSTR, 5/N: 2629 CAL'N DATE: 10703773
1A

CAPSUL ATIN DLfSSUPE S 190 PSS MAX PEESS: 150 PSIA
Cavsii F YYD o [MSTTir aFNT L 9 i ¥ o8 T ¢ 14%5=31.
CAPSIND 11 Mors ATUP E AT C’\l IFRAT IO 62,0 NEGe Lo
CALTOOAT TN STANOA®D:  P=]1094=2121 CALIBRATED RY:
TOIE puESsunRr COUMTER REANING
( PS.A) (COUNTS) s Tt B e
0.0 O.
5.5 4924,
10,000 ORRS,
15300 14787
2Je i) 19723.
2% e300 2446°,
30,009 29019,
36,090 34567,
‘0‘7.“'3'0 30"')21.
45,090 44473,
5O D00 G437,
56,000 54411, ‘
59,000 5930G.
6N JV0 59374,
693G 64344,
70 300 69327,
769,200 14307,
8¢ ,000 79250,
A5 4 D00 HG2RE,
20+ 000 29280,
295.00 4278,
109.000 9G288.

NOTES:

l.

PRESSUPFE CALIRRATINN STANNASDS CUTYFOTEL 10 STANCALD
GRAVITY, 92040668 CM/ISTC/ISEC, UNITS OOF MERCURY CORLECTFY
T D DEGeLe UNITS 0F WATER CURRECTED TU 20 U GeCe

COUNTFER REANDING VS TRUT PRCSSURF APPLIES ONLY AT AROYE
SPECIFIFD CAPSINFE TFMPIRATURE, FOF OTHFR TrMPERATURE,
COUNTEP READING VS PRESSUPE MAY BF CNRDECTHFD RY 40 013

OGF COURTTIR BEANING 70 4 NFG.Ce DEVIATIAN FROM CALINRATION
TEMe, (TOMPFEEATURE SET=POINT CAN &7 ANJUSTED PEPR
INSTRPUCTTINANS IN MAINTENANCE SECTION NF MANUAL)
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TEXAS INSTRUMENTS

INCORPORATED
12203 SOUTHWEST FREEWAY + STAFFORD. TEXAS

DIGITAL SYSTEMS DIVISION

CERTIFICATE OF CALIBRATION

PRESSURE GAGE NO. 2638  MODEL No.143-02 BOURDON CAPSULENO. 3495

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

Traceability is achieved through a pressure standard which is certified by the National Buresu of Standards at planned
intervals. This standard is maintained and operated in an environment controlled to the extent necessary to assure continued
measurements of the requirerd accuracy. Test data, applicable to this instrument, is maintained on file at Texas Instruments
incorporated for a period of five vears from dace of shipment.

STANDARD NBS REPORT NO. DATE
Ruska Double-Range 221.07/199984 3/10/70

Dead Weight Tester
Model 2468-710
Serial No 16384

Ruska Weight Set 212.31/200235 3/10/70
Model 2468.702

Serial No. 16360

A J %
Set) o e

TEXAS INSTRUMENTS INCORPORATED
Standards Labogifory

DATE:_ _10-02-73

MAILING AQDRESS POST OFTICE 2OX 66027 » HOUSTON. TEXAS 77006 + AC 713 494.%1'% ¢« LAALE TEXINS

Sheet C-12



TEXAS INSTIUMENTS INCNEDPARATED
T DIGITAL SYSTEMS NIVISIaN
P.0., ROX 14644 ‘
HOUSTNANM, T XAS 7001
TELEPHONE: 71 2=494-5]115

#. Hie' N b s o ' M s e e - ‘s - o, - . -
L e e - a e rLIdYIUY HFa= ]

SSURE CALIN=ATION TARLE smamyruxmwn

CAPSULT S/N: EBi98 [INSTR, S/N: 2 35 CALYN NATE: 11/02/73

CAPSILE 2ATEN ORESEGURF: 50 PST1LA VAX PRESS:e 63 PSIA
CAPSULE Tybr: 2 INSTRUMENT »nnCLs 1-5-0a
CAPSULE TEYDEEATUSE AY CALIRQATINN: 49,1 DEG. C.
CALIRRATINN STANNAFD: Pel1604=2117 CALIBRATED RBY:
TRUEL PRESSU~F COUNRTER READING
( PSIA) (COUNTS) 2

0.9 0.
2.,5000 5121,
S.0nne 10262,
T.57 00 153467,
129000 205413,
12.50r" 25A RO,
B 1 AR T AR AR,
17,5070 agaad,
20,9300n0 61154,
22.500C 46322,
25,7009 Sysan,
27.50¢" 56674, ‘
22900 C 61”53,
BZOSFP" 6’”5’..
350"’-"\" 722‘010
17,5000 17647,
4C., 0N 82651,
42,50Cn RTRGR,
45,7709 937872,
47,5000 QR214,
$8.3%00 103¢52,

NOTES:

1. PRESSURE CALIROATION STAMDAPDS CAPRECTED TN STAMNDARD
CRAVITY, 9RC,44% CM/SEC/SEC. UNITS NF MERCURY CORIZCTEN
TO 0 DER,C. INITS NF WATER CORRECTED TO 20 NEG.C.

2. COUNTER READING VS TRIIE DPLESSURE APPLIES ANLY AT Aagye
SPECIFIED CAPSILF TEYPERATIIPE, FOR OTHFER TEVPERPATUPRE,
COUNTER READING VS PEFSSURE MAY 3E CORRECTED AY 40,0137
0 CNUNTER RFANING DFET 4 NEG.Coe NTVIATION FRNW CALIBRATINM
TEMP,  (TEMPERATURE SET=POINT CAM AE ADJUSTED PEP
INSTRUCTIINS M MAINTENANCE SECTINN OF MANUAL)
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LEFDS & NCRTHRUP COMPANY sumneyicwn Pike » North Wales, Peansylvania 19454

Customer

CALIBRATION REPORT

FOR
TWENTY CAT. 8197-10-5
100 OHM CCOPPER THERMOHMS

-000-

Order No., 15473

2 Sheets
Sheet

L&N Order No. 59352-1

The above designated thermohms were checked and found to have corrections
to L&N Conversion Tables 77-21-0-4, Issue 4 as follows:

o s fna
Temperature 10/24/75 Corrections '?/16
Thermohm No, Deg. F w7 Deg. F AT ('8
1 32 2L.23 Subt. 0.15 = 7..'%3
100 ;2~.0 Add 0.02
150 Subt. 0.09
2 n Jhos Subt. 0.04 .. °C
100 se0.0 Add 0.02 vod.)
150 Add 0.19
3 2 322 Subt. 0.06 2227
100 »o.! Subt. 0.07 10 S
150 Subt. 0.04
L x 2.t Subt. 0.08 “22.1%
100 '~ > = Add 0.03 Gl
150 Add 0,12
5 . e Subt. 0.03 - 4
100 /:1.0 Subt. 0.05 z
150 Add 0.01
6 8 I2.2 Subt, 0,12 e
100 /. .c Subt, 0,07 y
150 Subt, 0,05
7 8 3.2.45 Subt, .06 ~
100 52, % Subt, 0,04 .., =
150 Subt, 0,19
8 n 3z, Subt, 0,08
100 ~n.0 Subt, 0,12 /<0.05"
150 Subt, 0,11
9 R JI0 Subt, 0,20 ~ . &/
W0, e .o Subi, 0,19 v, 33
150 Subt, 0,06

TELEPHONE: 215 £2.2000 + CABLE ADDRESS “LEFDENORTH™

fou

e

o

Sheet
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Temperature : Corrections .
Thermohm No. Deg. F - . / -2nse:. Deg, F Ao ion o epas

10 8 34 Subt. 0.03 &~ /3
10 .20 Subt. 0.16 -
150 Subt. 0.10

11 32 Subt, 0.15
100 e Subt., 0.12 . g
150 Subt, 0,05

12 3 £ Subt. 0.08 e '4.
100 ‘o« Subt. 0.12 (¢« &
150 Subt. 0.07

i3 . 32 M2.0 Subt, 0,08 & |
100 ¢ .o Add 0,05 3
150 Subt, 0.13

14 N SO Subt. 0.12 =7 ok
100 o .« Subt. 0.12 - e
150 Ssubt. C.0%

15 32 22./ Subt. 0,06 =2 /7
100 ~o - Subt, 0,10 -
150 Subt 0,03

16 32 p / subt. 0.12 =2 . o2& ‘
100 o=.N SUbt. 0.06 -
150 Subt. 0,09

17 » 2,2 0 EZ2./8
100 i | -ubt, 0,04
150 Add 0.01

18 ¥ 3z.185 Subt, 0.12 =22.3/
100 /00.2 Subt, 0.19 r2c¢ ¢
150 Subt, 0.08

19 R 2.z Subt, 0.04 22.2F
W icoe ! Subt, 0,12
150 Subt, 0.07

20 32 “u - Subt. 0.03 F2.2°5
100 - - Subt, 0.09 ~z
150 Subt, 0.18

A1l observations were made by comparision with reference standards
calibrated at regular intervals by the National Bureau of Standards. The most
recent reference standard calibration is dated August, 1972; N.B.S. Test No. 207024.

LEEDS & NORTHRUP COMPANY

RAUMer tx, ®
R. &

Vawmd &0,
. IC| cw:,
Manager, Standards Laboratory

Enangets B Sheet C-16



Y CALIBRAZYON DATA SHCET

!nktrur.xcnt No. DVM-A0-3

Manufacturer:

Leeds & Notthrup>

System:

NA

Cabinet Localion: NA

Leom: Numatron * Spuni [«./ﬁ
: iodel No: _ Series 900 Vendor Print No: NA
Type: ﬁLA Instructivia Dook Tile No: 'l‘v'ﬂ Yl
Serial No: /e &7 2 3 Accuracy: ¢ 0,01% DC Volts '
Calibration Procedure No:

CP 1303.07

SENSOR TYPE

[ee A ca.2i D)

— -

SENSOR RANGE e 20 CGF Tolerance (léés: significant digit)
F Indication "o"/ Elgje.t ein® £1

Indication "0"/ fl{g;gz | (“,cé 3 +1 - ‘—“.

’ Indication "+15" aV ) ISR i *2 =

- Indicafion "=15% av - ]gq.99" 2

Indication +150 mV J .{'7 GQ rr'| 23
..Indication #1.5 V (49994 | 3 S

Indication +15.0 V l 4 . ‘[j 57 I ' £3° .

INPUT. | INDICATION _|ACTUAL TNDICATION
| L4 242 broct | _g.e00’F
V9.2 3§ $o .0c°F 5(-0(7 o ”
dedls F97 | 2e.ecF | @9.47 " .
(09 .3e/ |1ze s L/ 9F
118 + 267 Lﬁ;-ov.":j J,»a",‘}/

ChFIC o Sl e

NO

4 Date:

.alibx:xtio:\ performed by: 7 (&
"/4,7

A

Reviewed haee

b At
L :
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CERTIFICATE OF CONFORMANCE

DATE February 13, 1973

Arkansas Nuclear One

P.0O. Box 608

So. of Jct of Hwy 64W & 333
Russellville, Arkansas 72801

MODEL NO. 1110-08K2B1A** PURCHASE ORDER NO. 15506

QUANTITY 1 METER S/N 7212-39316

METER ACCURACY_$1% Tnstantaneous = VENDCR CRDCR NO, 7212-39316

This is to certify that the material and/or processes
’supplied cn the referenced order have keen tested and
found to be in strict accnrdance with all applicable
specifications formn. g a part of the subject purchase

order listed above.

Test reports are on file with us or with our suppliers
for examination and indicate conformance with applicatle
specification reguirements,

*¥*Hi-Accuracy Full-View Rotameter

IEM  RZSON ( /
BROOKS INSTRUMENT DIVISION 4 // /
EMEHSON ELECTRIC CO € IGNED Ay r AL (L

HATFIELD PENNIYLVANIA 19440 hﬂik(’v Conville ’

413) 368-2000 a .
. TITLE___Supervisor, Ouality Control

bik
Sheet
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CERTIFICATE OF CONFORMANCE

DATE_February 13, 1073

Arkansas Nuclear One

P.O. Box 608

So. of Jct Hwy. 64W & 333
Russellville, Arkansas 72801

MODEL NO. 1110-08K2B1A+* PURCHASE ORDER NO. 15506
QUANTITY 1 METER S/N 7212-39315
METER ACCURACY t1% Instantaneous VENDOR ORDER NO. 7212-39215

This is to certify that the material and/or processes
supplied on the referenced order have been tested and
found to be in strict accordance with all applirable ‘

specifications forming a part of the sukject purchase

order listed above.

Test reports are on file with us or with our suppliers
for examination and indicate conformance with applicable

specification requirements.

**Hi-Accuracy Full-View Rotametor

Fr o3
2 ‘
‘ :
M. HS0N (
BROOKS INSTRUMENT DIVISION \/\ \ 4 5 / /
EMERSON ELECTRIC CO SIGNED N A [t g
MATFIZLD, PENNSYLVANIA 19440 Mike Convillow F— .
= 300 TITLE__ Supervisor, Quali*v Control

bik
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CERTIFICATE OF CONFCRMANCE

DATE Februarv 13, 1973

Arkansas Nuclear One

P.O. Box 608

So. of Jct of Hwy 64W & 333
Russellville, Arkansas 72801

MODEL NO. 1110-08K2B1A** PURCHASE ORDER NO. 15506

QUANT: TY 1 | METER S/N  7212-39316

METER ACCURACY +1% Instantanecus  VENDOR ORDIR NO. 7212-39216

This is to certify that the material and/or processes
. supplied on the referenced order have keen tested and
found to ke in strict accordance with all applicakle
specifi( “tions forming a part of the subject purchase

order listed above.

Test reports are on file with us or with our suppliers
for examination and indicate conformance with applicable
specification requirements.

**Hi-Accuracy Full-View Dotamecter

-y
» . '
IFNM _RSON
S /
BROOKS INSTRUMENT DIVISION . /
. EMERSON ELECTRIC CO SIGNED / 14y g
NINS ” 1944C - -
HATFIFLD, PENNSYLVANIA a40 A\ll}\e \_O]A\ lLLC
\413) 200 suvv = ; :
R TITLE _ Supervicor, Oualitv Control
bik
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=,

.
COMPORATION

= ] DIVISION
MEASUREMENT AND CONTROL

28 MAIN STREET OELLEV.LLE NEW JERSEY 907109 201 rse-8000

= REPLY TO PO BOX 178
SEWARAN v 4 o7

DATE: 0/ 28/73

CUSTOMER Arkansas Power & Light Company
LOCATION Russellville, Arkansas

/

PURCHASE ORDER

N

QN
v

v /

SHIFPING QRPER 217734 A
Thie 48 to cert!fy that materials and processes involved in tho
‘ manufccture and verification of the preduct(s) included in tkis

shipmont comply with the catalog, drawing or specification reforenced
in the order.

It is certified further that the calibration is traceable to the
National Bureau of Standards,

WALLACE & TIERNAN D1V,

/
VU 13636 fj/%//ﬂ;'

A. Gaffney, Manager
of Test and Inspection

L-107L
10=52
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AN W AR MAS su sttt s I enEseiD
CALLDNAL AU Ui Sl i

Tustrument Ko, 7_5"1] System: (DT CL 7T

i — - -
Manufacturer (/744 3C¢ & “T7CGA 4034  Cabinet Location: LL12T 7.« ‘ .

Item: 7¢ 57 (>AC-  jAR<C, ('i;r I¥ccs8pan: G - foe 0% g
Model ¥o: S0 C [EC.C : Vendor Pr.int No: S
Type: _ AJ /"»'-‘. Instruction Pook File lo: AL "”. !
Serial No: T (3874 Accuracy: ./S% £5-100 LA
Calibration Proccdure No; W) /e
/
Cal, Check Indication
Point Before Czl. After Cal. Movement No, oo
Inc, Dec. Indication (% ,'?:‘rt_,_r_‘ Movement Condition
Inc, ' Dec, lTnc. ' Deel Good __w«Z Repaired ____
24 2"/7’4”" 2 9% 292 | .0l |.ci Bad _____ Renlaced
; 1
/¥ ’A-Q. S §f 1 s h vo 3.:7 €3 I £ ‘«/1' Rk
12 1Ha- 8 2 st g.7¢ £.78 | -o%|.o¥ GBS aliaat. = 0% .y
& H - 181 Pen (172 (172 | -C1.09 pe ¢ mée Testen
4. 78 P 40 i ey .08 | =) H G TT748 fuce, .a2»
£Y-728 " * 24 ei |24 ¢E) - 01 | e '

34 98 * 39 ¢7 |39 67| 62 |.og
q¢ .78 * Y4.7) |4y.7) ] 04 oy

X KTMoCHE R /e =22¢ <«

e LT3 S¢ ¢ | s 68l .o og

|
|
|
|
-
ey 78 (d ¢ |\Cdec).0q)0q ‘
T4 75 T 7Y 6¢) .04 |09 1
._'(3_‘/.75 " Bl &8 | Jef 88 .10 | 10
gl )s .9 . }14.90) .15).i5

99.15

9960 G9.q0| .1

I
(n

i ' ' e . ',’ - y Sl o . B R
Calibration performed by: 2T Bl St b on. Date: 1/ 4

’n“l ',-/.
Revieved by: A ’ fo Date: 22702
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FORM NO. _7G-1

\.\ CALIBRATYnu nATA SHEFRT
‘ Instrument No, :I'Q_BS System: TEST ECoWeT
Manufacturer WALLACE _{‘, TIEBNAN Cabinet Location: s /A
Item: ARSOLUTE, POSSS, GAGE Span: C-100 PSIA
Model No: ;‘grg!é R L. Vendor Print No: N/A
Type: BeELLOWS _ Instruction Book File No: J};/A
Serial No: _T T 12818 Accuracy: A
Calibration Procedure No: 120%.2
Cal. Check Indication
Point Before Cal. After Cal. Movement No.
Inc, vee. Indication % Error Movement Condition
Inc. | Dee. |Inc, iDec Good __ V" Repsired
244g-2. 7 pdm 2.96| 299 O 021 i pevigeed
‘ ta":{a,-sft!.ﬂvﬂ 5.85| 5.89| .5 |.02 REMATE
1272885 8.82 | 8.718| .c4|.ca \WSED _MAN.- 02 VAC
&'Ho 1.8 e 119 | 181 | 02| 0| pp pnp mamserecn ¢
¢ 14.75 F3iA 9.7/ | 14.75| .04 Green PaeuomMaTIE
24.75 ¢ 24.75 1 24.75| © | o TEETER # (V240w ren
34.75 & 34.71 |34.72) 04|03 ace. .oz
44.75 { 44.71 |44.72| .ou|.03
54.75 | §4.10 | 54-72| .05|.03 3% armospmczic press.
6475 1 ¢4.73|¢4.75] .02 | o
7. 78 § 14.69|74.73| .06 |.02
8Y.78 8Y4.69|84.7|.06|.0y
94.7S | 9Y4.65194.70| .07 .05
P 99.75 | 99.73 02
AMAaLTIAI JLIEMNDERANANY MMINYLAIES 172 13 Ia ro v-
Calibration performed by: . . J ""pater VT <7 i

-
Reviewed by: ,{/ﬁ/ Date: /’)//“ /7
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ALY 7/ N
, CALIZRATICH DATA SHILT
CUSTOLAT! COMDITIC!!S CALIZRATION COHDITIC! 5

‘ﬁ VAR B X B 2 GAS LIQUID

Shed ¥ 2 PRESS _ S0 /’, -2 TLMP /"ESF SP. CR, SP. GR.

¢ RO oo, RANGE __ se-g_ CAL.PS TEMP i
fim b SR ) ," g v".‘v‘ ""l 3 '] \m r -~ — V‘RC .
SIRACY i i 3 N L. 2 ‘ LT e

:. . FLQ/\; l‘v‘h"\TL. CJ’: QS T[:’\ " )a K ¢9 LJ FLO"\T .";'l"'.\ I--:
f\:\Tl;( - L‘,‘,_) T/\F:.‘\ Cf L‘. a1 On d . f'L‘.«“ﬂ' Sp. Cl:.
A DATE 22.75,-72 FLOWRIQ

L2, POINTS SCALE 1 2 3 4 K FACTCR o

“Lt DATA: BCECIN 4 . LOV VALUE .
END . HIGH VALUE ‘ o
INCR \...n:. . SERIAL NO.

ce, e gl .

THELIX / VOLUME TIME CAL]S: C.‘:Ofifi. ; FLOAI |
BEMM - AL 2 POINT |FLOW RATE| MM I_
t -2 o0 C L4 '1‘]'5 2, =218 9 L2 I
i o ) R A i /A, /€ /9 YA AN : |_

/2D sf 2s 3% /7 V-3 128 M
/3D vo.o 'Y /0. /8 2. 2" 104" g -3
zo2 2057/ )2 LA /72 | oo |
ze g 3223 g z2 2 o _
o0 _z2.90 M___2 SuC £c o4
‘o0 22. > 7/ 2 P/ G T %_
L9 K yri 8 = AL er-2 5_
%0 7 ) . L 3o, A= L
20 2o 2 2282 2o 0
S ¥ s o %4 E 2. 234 2T |
oo 287 T _ . (E.6 3 =y b
|_
|
-
= L= 7
o B ALK - I
l
it mnimsses i snisine T P
- = i " N b
- ‘_.... _____ _ s . e s, " i e
L R SO T G | ! TN '
AN PR s L el i 7 it |
T R R PRI SNSRI I
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WMOLLL ) SCHLDULLD /
CALIZZATICH! DATA SHELT
CUSTOLATR CONDITICHS CALIRATION CONBITIS' IS
ISIZE N U p ek ga . GAS toun__ @)
SO A FRLSS go p;_,:. T.:«:"»’ '~ 5P, GK, SP. GR. A
. !IL\;‘ i 4 RAINC CAL. PRLSS. TEMP K
RAGY -~ . E-SP. GR. /S BARC), PRLSS, 2o VISC, -
i FLUI\I In \lL. " 3 ,,-‘,-/L,,J T[,\’\P - K 7 / FLO)A\T ,.‘1'~\|L.
“\'nl; Xl f‘,d ‘_. T/\FL?\ CALIu./\.A C": z‘"—'—, FLOA- SP. Zis o
: DATE =, Tmw - FLOW REQ.
-8, POINTS SCALE . 2 3 = K FACTCR L
LE DATA BECIN LOW VALUEL . |
END HIGCH VALUE ‘ |

SERIAL NO.,

/
.0 -
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IACDLL

e

CUSTOIATR CONDITIONS

SCHIDULLD

Vol

CALISEATION DATA SHIET

—

@
1D

- B = J- sla? o ? 'E5
212 PRESS___ . P2 oTEMP_20¢F
X. REQ, 2 ~ RANGE
TURACY 4 el £ 5P, GR, /.0
. 7 FLOAT AATL. Ll ce

ANTITY

Lo () TAPER

i.IB, POINTS

ALE DATA ;.

BEGIN

SCALE 1

END

INCREMEINT

"

/

CALIRRATION CON DITIC: 1S
LIQUID

GAS

SP. GR,

SP. GR.

CAL. PRESS.
BARO. PRISS
TE,\’\P 76

Fileod, P A S
”
}\ ¢7t’-‘ > i

CALIGRAT O
DATE .- =

Lot

A - ™
A 7

4 K FACTOR

LOW VALUE

TEMP K
isC.

FLOAT MaiL.
FLOAT $P. Gil.__
FLO‘V'\" ::Q .

HIGH VALUE

SERIAL NO.

Tl sec . ee/»
HELIX  VOLUME TIME CALID, COXR. FLOAT
MM 7 Lt ' PCINT |FLCW PATE MM

I
‘ - &0 et W 5 i 2/ B = i) /90 L l—
P ¥S. Vo o /8. 29 P l_
- 3. 22 e q_.__ PR ) /=0 '__
/5D 72, 29 3 7Dt 5™ 784" §<
X s902 " 2. oo 5 o |
go s£2.58 %7 ¢ 2T - -

P w9 @ - £3é5~ lo |
Cx-) a2 = ] o, o2 " |
- =30 _ 2.z g 7 2263 22 I
Bt gé.o 7 * 2 L y-s /5= A |
20 FVEF % 2 /9. S ) *
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{
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MODLL

SCHLDULLD
C/"\T/.\ S; lf"'T

" b 4
: gt CALICIATION

CUSTO! A R CONDITICHS
- SIZE %o e Ty : X
D I H{‘..SE_(.; ’E;f.lttf‘l'[' o
'. RLQ. W ¥ 0 \ANC‘-‘
ARALY -2 4. =2 3P, OR, P

—-r-‘—-——-' -—

—

FLOAT MATL,

Z Jjj'lfJN/g_; r?Y

(2 TAPLR .

b Rl

"
NTHY *u.e

18, POINTS SCALE |

LE DATA: BEGIN

END

INCREWEINT ' .

CALIRRATION CONMDITIO! IS
GAS
SP. CR,

LIQUID .
SP. GR
CAL. PRESS,

TEMP S
. B JIVlSC. -

BARO. PRESS |
K il FLO/’\T l."ur‘\-lL.

TU\"I” 76
CALIBRAIOW FLCAT SP. G2, »
DATEC FLOW REQ,

- -

5

s —

- AN =

-

& K FACTOR

LOW VALUE
HICH VALUL
SERIAL NO,

& C e v Gt ;CL'/.L
i Ky N’ rl, 3y F

.1‘LLl/\ /A\,OLU}\I‘K TI'\’.[ CAL]- . C"CD‘“\' LO/\T |

f\".’\'\ sl L/ PO”\'T FLC\/ P_/‘\TE )\Mv\
- ‘
e v g gy ¥ /3 SOOS /50 ‘
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fed CERTIFICATION L@

!
S “ hereby certify that the rupture test values as shown were obtained Db 1
to assure accuracy of the rupture discs within established manufactur- 17:_ )

ing tolerances. Customer - RAISAS POWER & LIG{fder No.: 1513 15147 W
M i b ; . Sy
G = Quantity: 10 Type:  A» STD Martfacturer's No.3ca0n S

ok Specified Rupture Pressure: 89 po: at 72 ‘F *C S8,

RS e i Rl B | T i - atiinle MR CHR O, T A
o AN A e T o
sk Hugnigg) 6 7 8 9 10 e

,\" | Date: 11-7-"1% 11 12 13 4 15 .y

The tests were conduct- Temperature: 72 °F ‘C Pressure mediur: An(y)Water( )

ed under conditions Pressure Build-up Time 0 1o 2% 3% 2816 30 Seconds s

i i stated herewith’ 0 to Kp/cm?2 Seconds i
‘.‘l-:"‘ TR A > e . i :

ST dATERIAL: uotwe Disc: AL Seal: Vac. Sup.: i R3]
L Chemical Analysis available i 3 At

b4
opon reques. 7 CONTINENTAL DISC CORPORATIOH o

4" - -

) g B3 7T Saba g * T 1 -‘(
(¢ 1 *centified Chart Mo, : " F H > ! _.: il 3
"7:;. fo 3 by s ""'DL}«:oY‘ At gt e TRNINATL L 4. \ ‘
T T AT o B 20 P LAt dcod S LML S B p < PR P - M AR AL R Jrare AT eNRaNL o vita angad A oA S s R rgh A
,3 VA RO PO e T RETIRRP I R B e %
» » " ' Al 4 - L] ‘ 1 ! . s ¢
g. il /’ M e . g P et N A 1 . 5 X ol ~v.;‘ '.‘ ) < s\\ X ‘)
R AT (| S IO gy ., 0 TN < . S T ML i L TR S0 10 AT ST P IR, D e’ R A R 5P L LN Sl
LivrovAes AR NGNS GG N g N i N N NG N R N N N e \'/19»3‘1- i
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Brookln Thermoneter Tormumm Jnz.

FARMINGDALE, N.Y. 11735

Jactorp Certificate

Fignid In Glass Thermometer

Marked: 37745
Range: «1UC tc 50°C in 1° Divisicus
Immersion: 7,
Temperature Thermometer Reading Correction
L*C 30.0 L.0
{5 19.4 40,
10°C 9.3 +0,7
o*S -U,8 +0,9
-10¢C -1C,2 +0.2
-20°C =19.7 -0.3
-30%C «-2Y,2 -LeD
-40°C «39,2 -C.C
-30°2 «2€,.1 -9
-60°C -3¢,0 -1.0
FERENCE: NATIONAL BUREAU OF STANDARDS TEST N0, 1 33CG7

TESTEDFOR: poramatrics ) ..

This thermometer has been tested by comparison with stancards certified by the
National Bureau of Standards. If the correction is + the true temperature is higher than
the thermometer reading; if the correcticn is - the true temperature is lower than the
thermometer reading. All temperatures are based on the IPTS-C3. If the ice point isinclud-
ed, a subsequent change in its reading will chaage all other readings by the samo amount.

Ko Ro Ko o 3o MIPw 1 2 o WE B MW KR WX WA 54 %S00 wHMIPw - v g (AW R 0 AN RVINRNY 2 L5

- -
Drockim Theyrsolet-r oy, Toe.
A ! 57 ; ‘'
Cctober 2, 1973 L B~ vl o / -
>
. Lm—F e e fin
\ K.€. Teoichert £ t
oo e Xl X T VRN S T GO G T T O E OO O o
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| APPENDIX D

AT s

e

PRESSURIZATION SYSTEM EQUIPMENT

ITEM NO. REQ'D. DESCRIPTION
C=1 4 Air Compressor - Portable Engine Driven Screw

Type, Capacity of 1200 scfm, oil free, @ 100 psi
Ingersoli-Rand Model Spiro-Flow 1200 or equiva-
lent.

AC-1 1 Aftercooler/Moisture Separator - Minimum capacity
MS-1 of 4800 scfm @ 100 approach to cooling water.
Design pressure 150 psig. American Standard
Compact Model A-200 Aftercooler, Size 1203-8 with
Model 8TW Moisture Separator and automatic drain

or equivalent.

F-1 1 Compressed Air Filter - Minimum capacity of
3958 sctm @ 110 pPsig; collection efficiency of
essentially 100% of all mist particles larger than
3 microns, and 99% of remaining mist particles
3 microns and smaller in size. Monsanto Chemical

Brink Mist Eliminator H-E Series or equivalent.

HV=- 3 Motor Operated Butterfly Valves - Minimum capacity

1,2,3 of 4800 scfm @ 100 psig, leak tight, complete with
remote operators and position indicators (open-
shut). Henry Pratt Wafer Type Mark II-6" valve

with MDT-2 position motor or equivalent.

See Sheet D-2 for equipment arrangement.

AIR QUALITY

The air quality shall be checked at the sample connection located down-
stream of motor operated butterfly valve P-2 (See sheet D-2) by blowing
the air into a clean, dry, white rcloth.

For the air to be satisfactory no visible signs of water or oil shall be
detected on the cloth. Additionally the air shall feel dry and oil free
to the touch.

The air shall be checked prior to opening P-1 and periodically during
pressurization phases.

3 |12/1/73]| Final Report ”
. 9/28/13 C e
ﬁ:- 9/18/72| lgsyed for use. e
L., 110/1/71) Issued for review and comment. — 1 ovc
e save REVISIONS -
e CONTAINMENT INTEGRATED  |'®" 6600
LEAK RATE TEST PROCEDURE SPEC DES GUIDE No nev
Startup Standard
No. 60 3
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| APPENDIX E -]

. CONT* INMENT VENTILATING AND COOLING SYSTEM

Portions of the containment ventilating system must be operable at containment
pressures up to and ircluding 115% of design pressure (68 psig).

With the containment at 59 (peak test pressure) psig the containment ventila=-
tion system must provide 3 to 5 air changes per hour throughout the containment
to insure that drybuldb and dewpoint temperature sensors monitor a representa-
tive volume of containment itmosphere. Additionally, adequate ventilation is
required to minimize stratification.

In order to run the fans at pressures up to and including 68 psig the fan

blade settings are changed from 5.2 (l4 degrees) to 6.5 for the ILRT. Pressure
and cfm should be reduced from 6.5" W.G. total pressure and 30,000 cfm to

4.0" W.G. total pressure and 23,600 cfm.

See sheet E-2 for sketch of containment ventilation system,

3 |12/1/73] Final Report GV
- 12/20/23 sie Settings . GVC
:zf: 9,18/72 Issued for Use
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APPENDIX F

VALVE POSITION SCHEDULE
it umdomsn VALVE * | v mv  Ev
PHASE -1 -2 -3| P-4 |P-5| P-6 ]| P-7
PHASE 1 Pressurization System Blow-
down & Preparation for
Phase 2 S O 9] S S S S
PHASE 2 Initial Pressurization to
14 psig | O O S S S S S
Isolate Containment from
Pressurization System S S O S S S S
PHASE 3 Leak Check Personnel Lock
Outer Door S S O S S O S
Leak Check Persurnel Lock
Inner Door S S ®) S O S S
PHASE 4 Pressurize to Reduced Test
Pressure - 30 psig O O S S S S S
Isolate Containinent from
Pressurization System S S Q S S S S
PHASE 5 |Integrated Leak Rate Test
at 30 psig S S O S S S S
Initial Verification Test S S O ®) S S S
PHASE 6 Pressurize to 115% Design
Pressure - 68 psig O @) S S S S S
Stop Pressurization S S O S S S S
PHASE 7 Depressurize to Peak Test
Pressure - 59 psig O S 8] S S S S
Isolate Containment from
Pressurization System S S O S S S
PHASE 8 Integrated Leak Rate Test
at 59 psig S S O S S S
Final Verification Test S S O S S S O
PHASE 9
Depressurization O S o) S O ®) S
O = GCpen
S = Shut
* Valves listed are shown on Sheets D-2 & C-4 in Appendix D and Appendix C,
3 {12/1/73| Final Report GVC
; 4 GVC :
i 195 18/72/ Issued for use (GVC | ;
0. 110/1/71 Issued for review and comment 1GVC | x
No I DATE REVISIONS i 8y |
a_— | CONTAINMENT INTEGRATED [ '°** 6600 Unit 1
LEAK RATE TEST PROCEDURE | SPfC DfS GUIRWe —
‘ Startup Standard 3
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APPENDIX G

SCHEDULE OF RECORDED DATA

Containment atmosphere conditions required to compute the integrated primary
containment leak rate are recorded on Sheets G-2 and G-3 which follow,

Containment at iphere dry bulb temperature is sensed using eighteen (18)
resistance therr ometers, Dry bulb temperature is recorded in °F and entered
into the computer,

Containment atmosphere absolute pressure is sensed using a precision pressure
gage. Pressure is recorded in PSIA, The recorded value must be corrected for
a tube constant, This correction is made by the computer program,

Cortainment atmosphere dewpoint temperature is sensed using six (6) dew cells,
The dewpoint reading is converted to water vapor pressure in PSIA by the
computer program utilizing conversion table values previously inserted into the
program, Water vapor pressure is then used to correct the containment
atmosphere absolute pressure,

3 112/1/73] Final Report Gve
L2 '9/28/73] Revised data sheet Gve | |
1. .9/18/73 1ssued for use GvC | 5
0.1 10/1/71 lssued for review and comment GVC | '
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LEAK RATE TEST PROCEDURE | SPtCOfs GuiEno | mev
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T T
s ILRT RECORDED DATA  (continued) ., APPENDIX G
SHEET NO
CONTAINMENT CONTAINMENT ATMOSPHE RE PRESSURE VERIF** INLET AIR OUTSIOE AR
TIME PRESSURE — PSIA DEWPOINT READING PS| FLOw of aLTY | TEwme | PEL | BARO | wraruen INIT,
P1A P18 VP VP2 VPl VP4 VPS5 vPE P2A * P28** soem I i HUMID. | METER
pe—
- ——
]

*Recorded only during pressurization phases,
** Recorded only during verification flow phases

SHEET G-3
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Appendix H

LOCAL LEAK TESTING

GENERAL CRITERIA

The major prerequisite to the containment iategrated leak rate test is the satisfactory
completion of a series of local leak tests. This invoives subjecting potential leak paths through
the containment boundary i.e. containment penetrations, to the same test conditions occuring
during the integrated leak rate test. Conducting local leak tests (Type B a.d C tests) as defined
in Appendix J to 10 CFR Pari 50 allows discovery and elimination of leak paths through the
containment without pressurizing the entire containment structure (Type A test).

ACCEPTANCE CRITERIA

The acceptance criteria for local leak tests is that the total leakage from all local leak tests

(LL), shall not exceed 60% of La.

PENETRATIONS TESTED

A. Type B Tests — Tests intended to detect local leaks and to measure leakage across each
pressure-containing or leakage-limiting boundary for the following primary reactor
containment penetrations:
ks Containment penetrations whose ‘esign incorporates resilient seals, gaskets, or

sealant compounds, piping peuetrations fitted with expansion bellows, and
electrical penetrations fitted with flexible metal seal assemblies.

o

Air lock door seals, including door operating mechanism penetrations which are
part of the containment pressure boundary.

B. Type C Tests — Tests intended to measure, containment isolation valve leakage rates.
The containment isolation valves included are those that:

R Provide a direct connection between the inside and outside atmospheres of the
primary containment under normal operation:

to

Are required to close automatically upon receipt of a containment isolatinn
signal in response to controls intended to effect containment solation;

3. Are required to operate intermittently under post-accident conditions

&NJ12/1/73 | Final Report GVC

N1 9/28/73 i : GVC
PaN Revised format GVC
A Issued for review and comment GVC

No. DATE REVISIONS BY |
G- CONTAINMENT INTEGRATED J08Ne. 600
LEAK RATE TEST PROCEDURE REV.
ARKANSAS NUCLEAR ONE 3

UNIT ONE e ulhl  B® 13




LOCAL LEAK TESTING PROCEDURE AND EQUIPMENT

See Sheets H-3 through H-5.

Appendix H
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LEAK RATE TEST PROCEDURE
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AFPENDIX H

‘ I. LOCAL LEAK RATE TESTING PROCEDURE

A.

TEST EQUIPMENT

FR |
—bx- <
- A ;
i ; Ve
Vs |
| x SR
| i
I o
| Vs VOLUME
-\ !

TEST PANEL (PORTABLE)

Ident. Description

A/S Controlled Air (or nitrogen) supply - used to
pressurize test volume and holding vessel.

PR Pressure Regulator

HV Holding Vessel (Empty N7 bottle). Note: For
test volumes equal or larger than the holding
vessel the pressure decay method will yield more
accurate results.

PI Absolute Pressure Gauge
See Sheet C-3 (PI-2) for description.

FI Flow Indicator

Brooks Full-View Rotameter,
Model 1110, or equivalent.
Overall scale range: 20-2000 cc/min.

Note: All instruments will be calibrated prior to use.

Sheet H-3



APPENDIX H

LOCAL LEAK RATE TESTING PROCEDURE
M

B.  TEST PROCEDURE - AIR FLOW METHOD ‘II'

l. Close valves as required to establish test vclume (V).

2. Connect leak rate measurement system to test connection V1,

3. Attach air or nitrogen supply to valve V3, Make sure pressure
is regulated (by PR) to ensure test volume is not overpressurized.
Install pressure relief valve if source of gas used for presuriza-
tion could overpressurize the test volume.

4. Open V2, V3, V4, V5, V6, V9 and V10. Close VI and V7.

5. Pressurize to test pressure and check for leaks in the test panel
by observing any pressure decay and using leak detection fluid.

6. Open V1 and pressurize test volume.
7. Close V3 and monitor PI. If a significant pressure decay is
observed and not tending to stabilize, check test volume boundry

valves for leakage.

8. When the source of leakage has been located and eliminated, open
V3 as required to repressurize to test pressure.

9. Shut V3 and V10. Disconnect the supply hose at V3, ‘
10. Open V7. Then close V6.
11. Read PI, and FI at 15 minute intervals and record on data form.
1f ambient temperature is changing record temperature periodically
also.
12, Stop readings affer last one called for on the data form.
13, Close V2, V5 and V7. Open V6, V10 and V8 to depressurize the
test volume. Open V2 to depressurize the holding vessel. Slowly

open V7 to depressurize FI,

l14. Disconnect from test volume and close V1.

Sheet H-4
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c.

APPENDIX §

LOCAL LEAK RATE TESTING PROCEDURE (Ccontinued)

TEST PROCEDURE - PRESSURE DECAY METHOD

1. For test volumes that are significantly larger than the holding vessel
volume (such as the test volume between the containment purge supply
isolation valves), the test procedure described in paragraph I becomes’
inaccurate, particularly at high leakage rates.

Therefore, the following alternate method, called the Pressure Decay
Method, is recommended. Leak rate is computed as follows:

TV . P
LL P-aP/2 &t
where

LL = local leak rate (actual cubic feet/min)

TV = test volume (cu. ft.)

P = jinitial test pressure (psia)
AP = change in pressure during test interval (psi)
At = test duration (min.)

The temperature is arsumed to remain constant during the test. The
test duration should be at least one hour.

y A Follow test procedure for the Air Flow Method with the exception that
valve V6 will be left open anc only pressure will be measured. Close
V7. Cpen V10.

SAMPLE PROBLEM

Given:

Valves tested - containment purge supply isolation valves

TV = 100 cu. ft,
P = 50 psig = 64.7 psia
AP = 0.7 psi
P-AP/2 = Average test pressure = 64,35 psia
ot = 60 min.
TV . &P
ot % 7 S
e 100 cu. ft. | 0.7 psi
84.35 psia 60 min RIRY- che
= cu, ft. | . any . e o cc
.0181 o 28.32 £ 10 v 513 -

Sheet H=5



Startup Standard 60
Bechtel Job

Lozal Leak Rate Measurement

APPENDIX H

Penetration Number:

Test Boundaries:

Recorded Data ‘

Date:

Test “ethod:

Flow Meter: Press Decay:

TIME
(min)

PRESS
(psia)

FLOW
cc/min

o 1. Min Test Duration 1 Hour

00

2. Record Temp. if Changing

00+15

0C+30

00+45

01400

01+15

01+30

01445

02+00

Bechtel Test .
Supervisor

Sheet H=-6



STARTUP STANDARD L APPLHDLY N
lechtel Job 6600
. JOCAL LEAK JAVE MEASHRIMENY DATA SUMMARY SHELY
’
The local leakase measured tor each testable penetration as sunmarized
below.
For containment isolalic valves in ceries, tested individually, the
local leakage reported f o that penetlration is egual to the mecacsured
lJocal lecakaye of the isolation valve with the highest leak ra*
For containment isolation valves tested simultancously (pressurizing
hotween valvesn), the local leakage reported for that penctration is
equal to the total local leakage measured.
Fur containment jisolation valves tested individually that are uin
jarallel, the local lecakaye reported for that penetration 1s the
sum of the indivilually mcasurecd local leakage.
rbeak Ratgy 'Leak Rate l.cak Ragg
Penet, ce/min Fenet.| cc/man Penet ce/min
] N/A 13 8 25 0.%
2 N/A 14 78.5 26 N/A ’
. 3 N/A l 15 8 27 460
- B canis. m—
5 36 17 N/A 29 N/A
e r—-‘ - ———————— —— .
6 N/a 18 N/A 30 N/A
TA 7 19 159 1) 4.5
Al L. - SO S ——
0 " 20 N/A 12 13
b~ ~ - —— - - ] SESSS———
L 8 12 21 N/A 33 0
9 6 2 N/A 34 14
10 10 23 168 2
Sy o N/A
11 Le 24A 0 3 N/A
SRS — rew . -
12 0 . 241 10.5 17 N/A
; Amﬁndngnt %“/74

SHEET H-7



STARTUP STANDART 50 APPENDIX 1

Al

®

LOCAL LEAK RAYTE MEASUREMENT DATA SUMMARY SHELT (Con't)

| t Leok Ratcol Léeak Rate Leak Rate |
LPqne(. ce/min Penct. | co/min Penct. | cc/min
l
38 l R/A 52k 0 59 56
39 3z 54 182 70 5
40 28 55 N/A boy-1 0
4) 21 56 N/A V-2 0
42 \ 0 57 N/A c-1 264.5
43 1 58 N/A c-2 22.5
— - .
i
44 N/A 59 3 c-3 10
‘ 45 N/A 60 5 C-4 47
46 S 61 N/A
47 2 62 0
s SV AR
48 & 63 N/A
49 0 b4 N/A
- :
51 47 ! 66 940 !
l el L5
52 85 | | 6 618 ; ]
S ‘ ! B ik 7 Eoasibiainien l WEEARCR, o T L L
53A 6.5 i (8 )3 ,
{ v 2 0 b= - : e i S
. | |
- A ; ! a—— T— l iR ; == —— ]

N/A - These valves are not required to be tested locally,

= = Electrical penctrations werce tected per Appendix H and were found Lo be

leak tight.

Amendmcant S5/74

SHEET B~ §



31,32

35
36
37

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53A,B
54

PENETRATION INDEX

SYSTEM

Main Steam

Feedwater

Rx Bldg Spray

Spare

Sampling

H.P. Injection

Seal Water Return
Sampling

Rad. Waste

Core Flooding

Primary Makeup

Rx Coolant Letdown
H.P. Injection

Seal Water Injection
Emerg. Feedwater

Spare

Cpent Fuel Cooling
Spare

Service Water

Rx. Bldg Spray

Hy Purge Air System "A"
Air Particulate Monitoring System
Low Pressure Injection
Decay Heat Removal
Spare

Spare

Spare

Core Flooding
Pressurizer Spray Line
H.P. Injection

Spare

Low Pressure Injection
Spare

Spare

Quench Tk, Fill

Fire Water

Nitrogen Supply
Heating

Service Air/ILRT Test Connection
Spare

Spare

Inst. Air/ILRT Test Connection
CRD Cooling (ICW)
Heating

ILRT Pressurization
Spare

Chilled Water

RCP Cooling (ICW)

Hy Purge Air System "B"
Intermed. Cooling

APPENDIX H

SHEET B-

20

21
16
16
21
10
20
16

16
16

19

20
22
22
17
17

20
17
16

17

15
12
12.
13
11

11
18
13

14
18
22
18

SHEET H-9



Penetration Index (Continued)

PEN.

NO. SYSTEM

55 Service Water

56 Spare

57 Spare

58 SG Blowdown

59 Chilled Water

60 Intermed. Cooling
61 Spare

62 Intermed. Cooling
63 Service Water

64 SG Blowdown

65 Emerg. Feedwater
66,67 RB Sump Recir-,
68 RB Sump Drain

69 RCS Drain

70 Quench Tk Drain
V-1 Purge Line Inlet
V=2 Purge Line Outlet
C~1 Equipment Hatch
C=-2 Escape Lock

Cc-3 Fuel Tansfer Tube
C=4 Personnel Lock
C-5,6 Dome Vent Pipe

Electrical Pen.

El
E3-El4
E21
E23-E29
E33-E36
E50-E55
E57-E63
E66, E67

Electrical Spares (Capped)
E2

E22
E30-E32
E41-E45
E56

E64, E65
E68-E74

SHEET B~

22
22

19

SHEET H~-10



P2n. No.
1 38
2 44
3 45
4 50
6
i0 55
17 56
18 57
20 58
21 61
22 63
64
26 65
28
29
30
33
35
36
37
Pen. No.
C-1
C=2
c-3
C-4
El
E3-El4
E21
E23-E29
E33-E36
ES0-ES5
E57-E63
E66, E67

TYPE A TESTS

Electrical Spares (Capped)

E2

E22

E30-E32
EA1-E45

E56

E64,

E65

E68-E74

Dome Vents (Capped)

C-5,6

TYPE B TESTS

System
Equipment Hatch

Escape Lock

Fuel Transfer Tube

Personnel Lock

Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical

Cannisters
Cannisters
Cannisters
Cannisters
Cannisters
Cannisters
Cannisters
Cannisters

APPENDIX H

Remarks

Test between double

O-Ring

Test between double
O-Ring on each door

Test between double
O-Ring on blank

Same as for C-2

Pressurize
Pressurize
Pressurize
Pressurize
Pressurize
Pr2ssurize
Pressurize
Pressurize

Cannisters
Cannisters
Cannisters
Cannisters
Cannisters
Cannisters
Cannisters
Cannisters

SHEET H-11



PEN
NO.

74
7B

11
12
13
13
14
15
15
16
16
16
16
16
19
23
27
31
31
32
32
34
34

39
39
40
41
41
42
43
46
48
49
51

59
68
69

70

TYPE C TESTS

SYSTEM

Rx Bldg Spray
Sampling

Sampling

H.P. Injection

H.P. Injection

Seal Water Return
Rad. Waste

Core Flooding
Primary Makeup
Primary Makeup

Rx. Coolant Letdown
H.P. Injection

H.P. Injection

Seal Water Injection
Seal Water Injection
Seal Water Injection
Seal Water Injection
Seal WAter Injection
Spent Fuel Cooling
Rx. Bldg Spray

Decay Heat Removal
Core Flooding

Core Flooding

Core Flooding

Core Flooding

H.P. Injection

H.P., Injection

Quench Tk. Fill
Quench Tk, Fill
Fire Water
Nitrogen Supply
Nitrogen Supply
Heating

Service Air
Inst. Air
Heating
Containment Test Conn.
Chilled Water

Chilled Water
RB Sump Drain
RC Drair

Quench Tk Drain

BOUNDARY VALVES

CV-2401 and BS-1A, 2A
Cv-1814, 1816, and CV-1818
CV-1054 and CV-1845, SS-1007
MU-454 and MU-34A

MU~45A and CV-1228

Cv-1270, 1271, 1272, 1273 and CV-1274
CV=-4£03 and CV=-4804

CV=-2416, 2418 and CV-2422
MU-45C and MU-34C

MU-34C and CV-1219

Cv-1214, 1216 and CV-1221
MU=-45B and MU-34B

MU-45B and CV-1227

MU-28A, 28B, 28C, 28D and CV-1206
MU-28A and MU-29A

MU-28B and MU-29B

MU-28C and MU-29C

MU-28D and MU-29D

SF-43, 44 and SF-42

CV-2400 and BS-1B, 2B

CV-1404 and CV-1410, PSV-1403
MU-44A and MU-36A

MU-44A and MU-35A, Ny-4
MU-44B and MU-36B

MU-44B and MU-35B, N2=-6
MU-45D and MU-34D

MU-34D and CV-1220, CV-1234

CS-62, 27 and CS-26

CS-62, 27 and CV-1065

CV-5611 and CV-5612

N2=63, 35, PCV-105! apnd No-32
N2=-43, 35, PCV-105! and CV-1667
PH-19 and PH-20

Cap and, SA-6, SA-26, SA-45

Cap and IA-15, IA-37, IA-52
PH-17 and PH-18

CV-6202 and CV-6205

AC-60 and CV-6205

CV-6203 and CV-6205

CV=-4446 and CV-4400

RBD-14 & RBD 9A, 9B, 8C, 9L, 7A; HV-152,
HV-141; RBD 7B, 4, 2B

CV=-1052 and CV-1053

SHE .T H-12
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APPENDIX H

Type C Tests (Continued)

PEN

NO. SYSTEM BOUNDARY VALVES

24A Hydrogen Purge CV=-7445 and CV=-7446

248 Hydrogen Purge CV=7449 and CV~7450

25 Air Part. Monitor CV=7453 and CV=-7454

53A Hydrogen Purge CV=-7443 and CV=-7444

538 Hydrogen Purge CV=7447 and CV-7448

47 Intermed. Cooling Water ICW-160 and ICW-30

47 Intermed. Cooling Water ICW=-160 and CV-2235

52 Intermed. Cooling Water ICW-160, HS-221 and ICW-26

52 Intermed. Cooling Water ICW-160, HS-2221 and CV-2234

54 Intermed. Cooling Water (CV-2216, CV-2217, ICW-143 & ICW-114
°4 Intermed. Cooling Water (CV-2216, CV-2217, ICW=-143 & CV-2233
60 Intermed. Cooling Water HS~2220 and HS-2221

p Intermed. Cooling Water (CV-2214 and CV-2215

66 Rx Building Sump HS=-1415 and HS-1406

67 Rx Building Sump HS=-1414 and HS~1405

V-1 Purge Inlet CV-7402 and CV=7404

V-2 Purge OQutlet CV=-7401 and CV-7403

SHEET H-13
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SECTION C

ARKANSAS NUCLEAR ONE

CONTAINMENT INTEGRATED LEAK RATE TEST

COMPUTER PROGRAM

Section C contains explanation of the computer program used.

Section C.1 Introduction
Section C.2 Explanation of Program

Section C.3 Program Utilization
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c. COMPUTER PROGRAM
c.1l INTRODUCTION

The Containment Integrated Leak Rate Program cal-ulates the leak rate
for a nuclear reactor containment vessel. The program computes the
leak rate at a given time from input values of pressure, temperature,
and dewpoint temperatur< (water vapor pressure).

The Containment Integrated Leak Rate Program is designed to allow

the user to evaluate containment leak rate test results at the job-

site during containment leak rate testing. Interim leak rate test
reports may be obtained at any time during the testing period. Each
interim report can provide three printouts. The first printout, called
the Total-Time Method, uses the initial and latest input data to compute
leak rate. Each computed leak rate is statistically averaged using

a linear least-squares fit. Early in the test this method of computa-
tion gives the best indication as to whether or not the leak rate test
is proceeding satisfactorily.

A second printout, called the Point-to-Point Method, is also provided.
The Point-to-Point Method uses the data at a given hour and the data
from the previous reading to compute leak rate. Each individually
computed leak rate is then statistically averaged using a linear
least-squares fit. The Point-to-Point Method of computation is
provided since it gives rapid indication of deviations in the calcu-
lated leak rate late in the testing period.

The test results provided by the two methods indicate that eithe:
method is satisfactory for computing containment integrated leak

rates. Both methods of computing the containment leak rate are
presented in ANSI N45.4-1972, "Leakage-Rate Testing of Containment
Structures for Nuclear Reactors." However, the Total-Time Method
provides the best results for short duration tests and is recommended
by Appendix J to 10 CFR 50.54 (o), "Reactor Containment Leakage Testing
for Water Cooled Power Reactors,"” and is used, therefore, to report

the containment leak rate.

The third printout is the Trend Report. This report is based on
total-time calculations and gives a more concise and timely description
of test results. In this printout the leak rate is reported as a
function of test duration.

Cc-1
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c.2 EXPLANATION OF PROGRAM

The Containment Integrated Leak Rate Test Computer Program computes
containment leak rate using the Absolute Method given in ANSI
N45.4-1972 "Leakage-Rate Testing of Containment Structures for Nuclear
Reactors."

At the start of the program the basic data is entered which consists
ofs

1. Test title.

- Number of containment temperature points, vapor pressure points,
and absolute pressure points to be entered.

3 Absolute pressure sensor tube constant.

4. Volume fractions assigned to each temperature and vapor pressure
sensor.

The recorded data, which is used to compute the leak rate, is then
entered. Recorded data consists of:

1. Containment atmosphere dry bulb temperature.
r Containment atmosphere absolute pressure.
3. Containment atmosphere dewpoint temperature.

Temperature, pressure, and vapor pressure values are entered as read
at the test panel. If a temperature or vapor pressure sensor becomes
inoperable during the course of the test, the sensor is eliminated

and volume fractions recomputed. The new volume fractions are then
entered in the computer program for the leak rate computations. After
all data for a given time step is entered, a print-out summary of the
measured data is provided. 1In the Summary of Measured Data, each
temperature entry is printed out in °F and e~ch pressure and vapor
pressure* entry is printed out in PSIA. At this point the user is
given an opportunity to check the data and correct any errors.

* The dewpoint temperature is converted to water vapor pressure and
is printed out in PSIA.
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Following any corrections if required, a Corrected Data Summary is
printed nut. This summary consists of the date, time, one average ’
containment temperature (cocrrected for volume fractions) and one
average containment air pressure (corrected for vapor pressure and
volume fractions). These corrected values of temperature and pressure
are the values used in the containment leak rate comput: 'ons.
Basically the leak rate is computed as follows:

P,V = W.RT

1 1RT, (1)

sz = Wz“Tz (2)

¢ leakage _ s - 24 (W, -W,)
24 hours t W

x 100 (3)
1

Solving for W, and W, and substituting equations (1) and (2) into

(3) yields:
¢ I

2400 1°2
L = e (1 - T—i’-) (4)
21
where:
wl, wz = weight of contained air at time t and t2 respectively.

TI' T2 = absolute temperature of containment volume at time
tl and t, respectively.

Pl' Pz = absc..te containment air pressure (corrected for water
vapor pressure) at time t and t, respectively.

t =t, - t in nours.
L = leak rate (%/day)
v = containment internal free air volume (assumed constant).
R = gas constant (assumed constant).

Linear least-square fittings is used to establish the value of leak
rate at 24 hours. The leak rate as a linear function of time is:

L=a+ bt

. |

C-3
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where:
L. E e . T s
Nl et A R e :
thiz - (Et:i)2
1
bthi L‘tl-zi Ll%tl
NEtiz -(Etl)r
i i

Li = calculated leak rate from equation (4) above at time .

N = number ot leak rate calculations.

‘ .
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c.3 DEMONSTRATION OF PROGRAM

To enter the Bechtel (Pacific Internaticnal Computing Corporation)
time share system, dial the current telephone number and place the
telephone receiver in the acoustical coupler on the data terminal.
Enter the user ID and pacssword as requested and continue sign on
procedure as illustrated on page 3-9. The return key on the terminal
is hit after data entry and can be used as a "NO" answer. When
entering the time use military time, i.e., 1345 for 1:45 p.m. The
date is entered in four digits; the first twc are the month, the
last two the day. For example, 0704 is July 4th. For additional
information, such as error corrections, consult the users manual for
the system being used.

The general flow of user's decisions is shown in the flow chart in
Figure 1, page 3-8.

Initially, the basic data is supplied to the system. This basic data
includes title information, number of temperature points, number of
pressure points, pressure constant, number of vapor pressure points

and volume fractions ass ciated with each temperature and vapor pressure
point. (See page 3-9).

After entering the basic data, new values of drybulb temperature,
absolute pressure and dewpoint temperature for each data set are
entered. The Temperature and Pressure Corrected Data Summary is
then computed for each data set (page 3-"1) and this information is
stored on a file. Therefore, when restarting the program it is
possible to enter averaged values of temperature and pressure from
previous runs from a stored file. (See page 3-10). After entry of
data the user may select one of seven optiors:

Option
Command Function
DATA Enables operator to enter additional uncorrected data

for new times not previously entered. When the system
requects values of time, temperature, pressure, and

vapor pressure, the user enters data as directed by

the program. After completing the data entry, a summary
in printed out for the user's verification of data
correctness. If there are errors detectaed by the user,
the user will be given the opportunity to correct the
errcrs. After the user certifies that the data as entered
is correct, a corrected summary report of time, average
temperature, and average pressure is printed. This is the
data to be used in subsequent runs if the option to enter
previous data is selected. (See pages 3-17 and 23-11).

C-5



Option

Command

TREND
TOTAL

POINT

TERM

UFDATE

TIME

Bechtel Power Corporation

Function ’

Terminal will print out a Trend Report. (Page 3-12).
Terminal will print out a Total-Time Report. (Page 3-13).

Terminal will print out a Point-to-Point Report.
(Page 2-14).

Enables operator to sign off temporarily or permanently.
(Page 3-14).

Enables operator to store the Temperature and Pressure
Corrected Data Summary on the Previous file thereby
updating the Previ:tus file automatically.

Enables operator to eliminate old data irom the program
by selecting a later start time.
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EXAMPLE

Page 3-9 through 3-14 are examples of program utilization for
computing containment leak rate. The sign-on, sign-off, and
various command options are indicated. It is not feasible to
demonstrate all possible combinations of the user's input requests.
Additionally, the initial sign-on procedure changes periodically.
Consult Bechtel personnel for any information required.

To facilitate program restarts, previous summary data can be put
on tape or stored on a separate file. When previous data is
called for in the program, data can be entered either from a
tape or from the file thereby saving considerable time.

Cc-7
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( SIGN ON )

ENTER BASIC
DATA

ous

/

<0PTIONS ?>’\

VALUES FROM FILE?

(. _DATA
\ENTER NEXT SET
OF DATA =ik
b STORES CORRECTED
YES,— ERROR? UPDATE SUMMARY DATA IN
"1 PREVIOUS FILE
NO
\  ENTER
CORRECTION TREND
1 TREND REPORT
SUMMARY OF |
MEASURED DATA | e

YES

‘NO

l

CORRECTED
SUMMARY DATA
PRINTOUT

5

TIME )
REPORT P

POINT

REPORT

S ENTER NEW

J SIGN OFF )

POINT
10 }
% POINT |

o START TIME 7 o

.

CONTAINMENT INTEGRATED LEAK RAT: TEST PROCEDURE

COMPUTER PROGRAM LOGIC DIAGRAM

Figure 1
8C-8
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UIEF ID-
PRZIWCFD~-~-
BBRSREBEEREE

TV ITEMT
OLD OF MEW-
:'E':![lﬁ
ok

ENTEF TITLE OF LESZ THRAN 40 CHAPRLTEFRD
=AFKANTA. NUCLEAR OMNE FEOGFEM “AMPLE
ENTEF MR ALLOWSRELE LESK FRTE
= 205

EMTEF FFEIIUFE COMITRANT
=]

EMTEF MO. OF TEMFEFATURE FOINT:
=17

ENTEF MO. OF PPEIZIURE POINTL
=1

ENTEF NO. OF YAFOF FREZIUFE FOINTC

=%

EMTEF vOL. DECIMAL RAIZOCIATED WITH ERCH TEMFEFSTURE
YOL. FRRC. TEMF 1

=04

ETC.,
“OL. FRAC, TEMF 17
=,08

ENMTEF “OL. DECIMAL RIZOCIATED WITK YAFOF FREZIUPES
YOL. FRRC. YAFORF FPRE: 1

x.a

ETLC.
YOL. FFRAC. YAPOR FRE: S
=u13
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ENTEF FFEYID. .
= YEZ
CUFFRE T

sl UE T

-~ -

FFCr FILE

FREINICLT

= MO
1945 1116 P4,.572Cs0 84.4673%¢
1700 111¢ P4 . 3uiesd  34.407121
1719 1110 P4.4a23%3 43 . 4572%
1736 111C 74.431%15% 44, 45en®g
174% 1110 74,4513233 34, 450, °"
1300 1310 ?4.4517¢= 14 . a~%137
1519 1114 Tl ATETE( 34 34475
1330 1110 R R TR 43 4~ 1:2:
154% 1110 T4.9e73212 48 4835
1306 1110 Ta,3+4:2% 44, 3agvaz
131% 11114 7431145 34 35524
1920 1180 Te. 45877 43 d- 267
199% 1110 . ARTESS 33 4R :g:T
006 1311C  P3.430:20 34,495,534
s01s 111¢ P P P ST 43, Js4, 258
20z0 111y Ta.%1%2 50 43,3042
S04% 1110 7e.4:762% 34 d=G%z "
2160 J1iIv P4.% (= 34 .45

JPTION:
= IRTH
ENTEF TIME .[TE
S11Se1110

ENTEF [T TEMF,
ENTEF 1-Z

= 74,45
ENTER @t

s lq4 c?":‘

ENTEF
= 44,345

I PRES: .

ENTEF S YvAFNE ERE: RE
= 6.1 6.29 4.32 6.4 &.4
CRENEE ARy TRTA

MO
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SUMMRE, OF MERILFED DRTR AT TIME Z119 1110

TEME 1 = 74,8490
TEMF S = 74,350
TEMF 3 = T4 .45
TEMF 4 = vd . S04
TEMF S = 74.50¢
TEMF g = 74,430
TEMF T o= 74,450
TEMF 5 = 74.50¢
TEMP S = 74,500
TEmMF 10 = e e XL
TEMF 11 = 74,330
TEMP 12 = T74.4%
TEMF 13 = 74,9430
TEMF 14 = 743,450
TEMF 1S = 74.4%
TEMF e = 74,430
TEMF 17 = 74,450
PPES 1 = 43.54% 44,34

FIIR TEMFE INFLT

YPRS 1 = 0,330 T1.37S A0
YPRT 2 = 0,339 72,006 K LEE0
YPPI 3 = 0,390 7P2.114 4,320
PRI 4 = 0,392 72.2233 L4000
YPFI S = 0,33F T1.5%4 5 .400

CHENGE BNY DRTA T
MO

TEME, AND FPEIZ. CJFFECTED DIATA LMMAE:

TIME

S11S

U}

DRTE = 1110

TEMF = T4,.34320%
PPEZ = 43.4534:7
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OFYIgMNI 7
= TOTAL

ARYAMIRT MUCLERR CHE EROGREM IEMELE

TIME. DARTE ITR&T OF TEIT 121% 1110
TIME SFTEF ITRET OF TEIT = 34.50 WP
LER* FSTE ESZED O TOTAL-TIME CRLCULRTICNT

TIME TEMP., PREIIURE MEARILFEL CALCULRTET €%, CONFIDEMCE
F PIIs LERt FRITE LERK FATE LIMITE

‘ 1706 T4.41 44,457 D AL13E+L0 0.S95€+00 0,33Ee00 0,7IE+OD
171% T4.44 44 427 U.m2dE+ i 0. S<cE+0T G.22E+G0 G, TE+CN
1730 74,43 34,467 i 441Ee0n  0,SIESQN  0,I3E+00 0, 7IE+0N
IT4% T4.4% 44,355 G.437Ee00  0.S11E+00 0.3°E460 0.71E40G

1207 T4.48 44,3965 N.433E+00 (L, 3STE+Q0  0,2VE+00 01 BIESNT
121%  T4.45 34,396° (L SESE+U0 Y. 4S9E400  0,28Ee00  0.ASESNT

{330 T4.45 44 ,98% BL3LSE+00  0.433E400  Q,24E+00  (O.83ES00
1648 T4.47 43,353 0. I2IE+00  0.A0TESOC 0, Z1E+ON  0.SOE+RN
(300 74,43  34,.35° 0,ISZE400 ULITSESOC 0.19E«G0  0.STENN
{S1% 74,43 44.96% G.ER4E+0L 0, iC=Ee00  0,18E+00 (,.SSE+NT
1930 T4.%0 44,36 DOI0LESAG  DL.IZUESGD  0,14E+00 0.SSE+00
{94% T4.4% 44,4983 G.ETIE+HT  0.ZC4E+CT  O0,11E400  0.S0Ee00
2000 78,435 44,461 0LESTES O B.ETIESG0 0.23E-01 0.47Eern
201 T4.4% 44,961 0.G8E+00  (,2SIE+ON  D,SEE-01 0.4SE+00
2030 74.%2 44,40 oG T3E! PLSETESOL  0,Z3E-01 0.42E+00
204% T4.43 44,85 G.E36EeNG 0 .SOLE+CL  G,43E-03F (,40E+00N
21060 74.50 34,450 N.ed1E+00 (L, 17SE+00 -0,23E=01 0, 3%E+00
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SECTION D

ARKANSAS NUCLEAR ONE

CONTAINMENT INTEGRATED LEAK RATE TEST

FINAL TEST REPORTS, SUMMARY DATA AND CURVES

Section D contains the computer print-outs of the ILRT and
Verification Test Summary Data and Reports.

Section D.1 30 peig ILRT, Final Test Report and Curves
Figure D.1 Trend of Calculated Leak Rate versus Time
for 30 psig ILRT
Section D.2 30 psig ILRT Summary Data
Section D.3 30 psig ILRT Verification Report and
Summary Data
Section D.4 59 psig ILRT Final Test Report and Curves
Figure D.4 Trend of Calculated Leak Rate versus Time
for 59 psig ILRT
Section D.5 59 psig ILRT Summary Data
Section D.6 59 psig ILRT Verification Report and

Summary Data
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ARKANIAZ UNIT 1 30 FIIG ILRT

TIMEs DRTE ZTAPT OF TE:IT S30 1110

TIME RFTER ITARRT OF TEIT = 279 HF

TFENDZ ERIED ON TOTAL~-TIME CALZULATICN:

HOUF 2 DRTR MEAN OF CALCULATED CHGE IN CRLL LR
OF TEIT ENTRIEZ MERI LFP LERr PRTZ FEOM LAIT FOINT

0.75 4 0.952E-01 0. 1SESE+00
1.00 S 0.92SE-01 0.21TE+0G 0.8STE-1
a9 " 0.10%E=00 0.2E8E+0G 1.3SSE-02
1.50 7 O.1Z3E+00 N.2eeE+0D 0.33%E-01
1409 3 0. 14nE+00 0.2T8E+00 0,323E-02
i I 3 0.143E+00 0.3S2E+00 -0.202E-01
2.25 10 1SOE+00 0.241e+00 -0,.145&-101
2.50 11 D0.1S1E+0D 0.c22E+00 -0.13eE-01
Sl 12 D.194%E+00 0.;03E+00 ~0.EN01E-01
3,00 13 0.147E+00 0. 131E+00 -0,.185E~-01
Sy 14 0.145E+0D 0.ITRE+OC -0.143E~-01
3.50 1S O0.141E+00 0.180E+00 -0,157E-01
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SUMMRE Y OF MERIUFED DATS ST TIME 4% 1110
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IUMMARY OF MERILPED DRTS T TIME 1330 1114
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1110



(&)



UL B CTRD- W B (Y |
= N =

i
WL I

R BTN I |

N

o o P T v e bee s =
-

REERMIRT UMNIT 1 VERIF 30 BI1G ILRT

TIMEs, DRTE ZTRFT OF TEIT 1£4S 1110
TIME AETEFR ITSET OF TETT =  4.50 MR
TRENIZ ERZED On TOTAL-TIME CQLCLLATION:

: DATA M@ OF CRLLULATETD CHIE IM TRLL
T ENTERIE: MEST _F LERY FSTE FECOM LAIT

3 DS 322+00 0.34z3E+00

> D.611E+0YL 0.,421E+00 =0.32cE=-01
= 0.37TE* G G,233E+00 -0 ,4:7E=-01
; 0.952E+00 0.Z23E+01 =2 328~0

= N.S1I3E+0u1 0.30ZE+GC L.l 3E-01
= 0.334Z+010 O.2705e00 ~0.337E-M
0 U ATSES (1 I R -0, c02E=-111

0.4STE+0° 0.
D.345E L7
C.dc5E+G0 0.
(.31SE+00 T

SSE+ON -0,21SE-01
L7E+CG -0.114E-01
Gl1E+N S X R |
SeE+CD -0, 134E-0i1

Ll N I R R R

Xl fa s Tir e =

Pt Bt et et el P e e s e

0. 40ZE+ 0D Q,ITIE+CD ~0.130E=-71
Q.393E+00 CelT2E+GL ~0.133E~-02
0,320t Do 1eEE+0N -0 3ETE-08
R 0.37TE+ (1 0. AISSE+0L -0.A33E~-0Z
? 0.,383E+00 D.133E+T0 P -

THE CALCLULSTEL LER FRTE [: D.132E e
THE MRGIMLM ALLOWRELE LESK SRTE 1T 0.30sE+00
THE LRIT 1S IRTS POTNTI SITRELICK M NEGRTIVE LOFE



VEFIF 30 FIIG

TIMEs ISTE ZTRET OF TEIT 1645

" HFTEF THET OF TESIT = 3.5¢C

LERY FRTE ESTEL O TOTSL-TIME
TIME TENME FREIILRE MERILFED CARLCLULRTEL
F Flim. LERY ZRTE  LEM SRTE
1708 T4 .41 44,457 0.51ZE=+0 10 0. STIESNL
1715 74,44 44 457 (1 ,m=dEsr 0SS E+00h
1730 74,45 44 .4n7 G.331E+00 0.S2TE+0N
[ T4% e T 44 . 4-+ 0.3=TE+00 0.€11E+0C0
1200 T 44 4% 0. d23E+00 V.42SE+T
1219 e I 44 .,4=% L.de3E+OD 0.4SE+GO
18:v e I 1 44,425 G.213E+0( 0.422E+ 00
124% 74 .47 44 ,4=4 e 3 ZESOD 0. 40TE+0GN
LR0n T4,45 44 ,4.:% L.2ESE+ND (1, 281E+ 00
191% v .45 44 .45 U.o3dgc+i 0 0.2TFE+40
1520 74.50 44 4= 0,Z01€«00 U.’;ﬁ=0ﬂt
154% 74,45 44,4 :.LIIE"' JOZE+OC
20010 B 44,471 SSTE+LG :75500
201s 74,45 44 .41 ...4¢E4(w 0.;55‘*ﬂ'
S020 74,52 44 400 0ETZE-0D 0.&£:=¢ﬂ
2 04% 74,45 43,450 G,2:2E+00 O.e00E+0n
2104 4.5 43 ,4-0 DL.EH41E+D0 L.1.4E*Cﬂ
c11% 74,45 44,455 G.e88E«O, G.14%E+0D
IF IT II SITUMEL TRAT THE LERE FRTE I CONITSNT:

THE MERM 1T  u,esE+00
THE ZTANDSET LEVIATION I C.1€3E<00

THE CALCULATEL LERr PRTE RETEF 4.5 HOLES

ILFY

OF TEIT 1S

1110

HE

TRALCULRTION:

.
e

CONFILENCE

LIMITS

C.3ZE+G0
O.3RE=DC
0.323E+010
G.Z1E+0GG
O.2SE+00
G.eeE+G0
I LEAE+ O
G.21E+00
O.15+00
O.lmE+0C
0D.14E+01
D.11E+00G
0.33E-01
...ﬁE-ﬂl
N, 25g=-01
b.l&E-GE
~0.23E-01
~0.STE-01

O, 7SE+11
(. TEE+ (L
0., 3E+ 00
Uer1Eenni
0. eSE+00
GanSE+00
C.eTE+00
O.eGE+DD
(LSTESOF
0. SEESOT
0 SEESI(
O.SOE+OM
0 ATE+T
0. a5E+00
0 AEE+OT
[ S X T
(,2SE+0T
0. 2TE+00

C.145E+0100



= NO

SUMMARY OF MESIUSED DRTA AT TIME 1549

TEMF
TEMP
TEME
TEMP
TEMF
TEME
TEME
TEMF
TEMF
TEMF
TEMF
TEMF
TEME
TEMF
TEMP
TEMF
TEMF
TEMF
FRES

YRR S
VBB
VPP T
VPR3
YPPS
YRR S

i = T4.,.200

e 3 T4.,6%0

3 a2 74,080

4 = T4 .ra i

o = 73,340

g = T4.2510

F = 74,420

2 = 74.,%20

== 74,230
10 = 74,870
11 ® . To:130
1&d = 73,5940

12 = 74,230
14 = 7S,070
19 = 74,500
e = 74,220
17 = T4.,2%0

{2 = 74.260

1 = 44,352 92,7389

FIIR TEMF

1 = 0.2%9% £9,324
c = 0,393 Tee320
o= .35 T0.400
4 = .39 TS .537
€ = 0220 T1.343
o= 0, 3%3 TE.7 435

CHANGE ANY DHTS

TEMF .
TIME
DATE
TEMF

PRET

AMND FPREZZ. COFFECTED
= =45
= 1110

= 74.,372020

= 344 . 407230

IRTA

MNFUT
IS0

SHED

- -
DTN |
e

da U OO o .l G e
DOy

g R o I o |

TLMMER

111



~O

TILIMMSR

TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEM®
TEMF
TEMF
TEMF
TEm®E
TEMF
TEMFP
TEMF
TEMF
TEMF
TEMF
FRE:

VERT
YRR T
VRR S
YRR
YERT
YPRS

CHRMIGE

TEMF,

TIME =
DARTE =
TEMF =

PRES =

Y OF MERIURED DETAR AT TIME 1700 1110

74.200
74,530
T4.,.080
74,730

-
(e B30

74,320
74.470
74,250
T4.310
T4.,.250
rS.1%80
T4.010
74,540
r9.120

U TR B SRR I S ST

——
s =

—
&

..
LI T U T I AT T T B B

15 74.510
1e 74,220
rd 74,250
18 74,290
1 44,352 92.784

FIIA TEMF INFUT
1 = 0.,3%? £9,482 2.980
e = 0,394 TE.410 S.930
3= 0,38 T0.400 2.500
4 = 0.39% TS «S37 2.910
o 0.380 T1.342 $.390
& = 0,299 TE.T43 4.320

Y URTR ¥

AND PREZZ. COPFECTED DRTR IUMMERY
1700

1110



Y OOF MERTICT L DSTR AT TIME (171 1110

I
L 1

1imm

TEMF 1 = 73,340
TEME e = 74,730
TEME = T4,120
TEMF 4 = 74,310
TEME S = T3.94¢
TEME - = T4.500
TEME co= 74,430
TEMF 2 = 74,520
TEMF == 74,320
TEMP (0 = 74.7%0
TEMF 1L = 7S.200
‘EMP  1& = T4.030
TEMF 3 = 74,380
TEMF 14 = 7,120
TEMF 1S = 74,50
. TEME & = 74,300
TEMP 17 = 74,330
TEMF = = 74,250
FFE: 1 = 44 ,2%: 3 .7 24

FIIR TEMF [MELT
YPRT 1 = 0,3%8  £%,329 2.570
VPEE 2 = 9,39 72.330 . 350
YPRS 3= 0,383  TO.40C g.500
VPRS 4 (0,335 72.%37 3.510
YERT S = 0,330 71,343 S, 390
WPPS & = (,3%% 72.7a% 1.320

CHSMNGE AN DRTHA
= MO

TEMP. ANL FRELZ. COFFECTED DRTA LMMAE,
TIME = 1715

DATE = 1110

TEMP = T4.34:2393

PRES = 44.4572%7



SUMMSES OF MERILUFED IATA AT TIME 1730 1110

TEMF
TEME
TEMF
TEMP
TEMF
TEME
TEMF
TEME
TEMF
TEME
TEMP
TEME
TEMP
TEMF
TEMF
TEMP
TEME
TEMF

74.53320
74,720
74,110
74,820
73.390
4,370
74,420
74,500
74,930
74,550

TS.200

74,060
74,390
9170
74.530
74,220
74.270
74,310

s AT E BT ET "™

LU B PR B TP G T CR L B L) DL BV S O
LU LI N U | N | N N | N A T A A A T TR}

FRE: 44.3%1 92,782

PIIR TEME INFUT
VPRI 1 = 0,356 €%,.424% 2.570
WPRE 2 = 0,393 P2.320 S, 950
YPRS 3 = 0,362  T0.460 2.500
WPRS 4 = 0,396 72.%537 2.510
VPRE S = 0,380 71,343 . 330
YPRE & = 0,397 T2.684 4.870

CHANGE ANY DRTS 7
= NO

TEMF. AND FREIS, COFPECTEDL DATA LIMMEEY



IUMMERY OF MERIUSED DSTA AT TIME 174 1110

TEMF 1 = 74,330
TEMP & = 74.720

TEMF 3 = 74,140

TEMF 4 = T4.310

TEMF S = 74,023

TEMF & = 74,330

TEMF 7 = 74.510

TEMP 3 = 74,59

TEMF 3 = 74,330

TEMP 10 = 74,770

TEMP 11 = 7S.230

TEMP 13 = T4.110

TEMP 13 = 74,35

TEMF 14 = 7%.210

TEMP 1% = 74.9%0

TEMF 16 = 74,340

TEMF 17 = 74,340

TEMP 13 = 74,320

PRE: 1 = 44,350 32,73

FIIA TEMF INFUT

YRR 1 = 0.3%e £3,42% S.970
YRR e = 0.392 Ta 320 S.320
YRR 3 = 0,388 TO.400 S.S00
VRRET 4 = 0,39 72 .937 2.510
VEET € = 0.230 71.343 S .30
WPRT £ = T 72.952 4,320

CHRNGE

R
—
I
-
X

= MNO
TEMP. AND FREZI. COSFECTED DRTR CUMMREY

TIME 174%

DRTE

"
i
-
s
o

TEMF

|I FRES EEPYILL

"
1
»
N
0
—
'
4
I

1]
4
s
4e

Al

¥
n
n



NO

TLIMMEE

TEMF
TEMF
TEME
TEMF
TEME
TEME
TEMF
TEMF
TEMF
TEME
TEME
TEMF
TEMP
TEMF
TEMF
TEMF
TEMF
TEMF
FRE:

YRR T
YRR
YER T
VEET
YRR
YRR

CHAMNISE

TEMP,

TIME =
DRTE =
TEMF =

PREZ =

¢ OF MERILRED DARTA AT TIME 1200 1110

74,920
74,710
74.140
74,230
74,0%0
74,330
74,40
74.510
74,330
4,770
TS.2410
74,050
74,930
T9.210
74.%540
74,210
4,320
v4.320

44 .2%0

U B0 SN B N CT

e o pus
=

r T e

LU [ LA I L [ [ | T T T A I T T I 1}

FIIR
0.3%7

0,394

nwnunan
T
(

LRI, B " (T

RANY TIRTH

'y
o
-

0

410

4 =4 =4

L O I LR I |
F

4~

AND FREIZI. COFPFECTED

1500
1110
74,3517 0%

44 ,46%140

AV
> 4
n o
0
—

S .59
ST
S.S00
E' - ?‘ l ':'
S.32%0
4.3%10

IATR TLIMMAE



IUMMAR OF MERIUSED DRTA AT TIME 131 111n

TEMF 1 = 74,3006
TEMF s = 74.720
TEMF = 74,120
TEME 4 = 74,851
TEMF S = T3.020
TEMF = = T3,380
TEMF F= T4.470
TEMP 2 = Ta4.=7n
TEMF % o= 74,820
TEMF 106 = T4,.7E0
TEMF 1l = 7S.260
TEMF 1e¢ = 74,050
TEMF 3= 74.,39%0
TEMP 14 = 75 220
TEMP 1S = 74.560
' TEMF 15 = ’4.3230
TEMP 17 = 4,3%0
TEMF 138 = T4, 331
FREZ 1 = 44, 3570 92 .73

F INPUT

VER S { = 0,358 25,455 2.570
YERT s = 0.39% e «900 £, 000
YERT 3 o= 0,363 0,400 S.S00
YFRS 4 = 0.39% Te <300 2.500
YERT S = 0.331 T1.423 S.400
YRR S 0.299 Teerds 4.320

CHAMNSGE ANy DRTH
= NO

TEMP. AND FREIL. COFFECTED DATA CLIMM&EY
TIME = 1215

DRTE

"
-
—
—

TEMP

. PPEZ = 44 .3ra732

i
=~
4
-
.
LA
=4

o



SUMMAEY OF MERIUFED DRTS AT TIME 1

o
oy

0 1110

TEME
TEMP
TEME
TEMF
TEME
TEME
TEMF
TEMP
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
PRET

74,7240
c4.500
v4.180
74,5350
T4.020
4.410
74,490
74.710
FS.010
T4.740

-
(>

SR e B SR B TS (TR

[

r—
| i

=30
r4,050
74 .20
7S.120
74,520
74,220
74,220

4,320

e -
F S (T
[N LI T U N U N LN [ A U U LA L U N

—
N

-

—
O\

—
0

FZIR TEMF INELIT
VFRZ 1 = 0,357 £S5 .452 2.980
VYPRS e = 0.399 e .00 2.000
WER S 3 = 0,388 TO,.30G0 c.o00n
VPRI 4 = U, 39% rg-e-111 3.900
VRRST S = n,aza0 71.343 S.230
VPR3 5 = 0.399 PN 4.2%0

CHENGE RNY DRTS
NO

TEMF. @nD FREID. CORFECTED DRTR TUMMAE!

TIME = 1

DSTE 1110
TEME = 74.35374%

FPRE:Z = 44.48%1&2



= MO

SUMMRSY OF MEAIUSET DATA 4T TIME 134F

TEMF
TEMF
TEMF
TEMP
TEMP
TEMF
TEMP
TEMF
TEMF
TEMF
TEMF
TEME
TEMF
TEMF
TEMF
TEMF
TEMF
TEMS
PRE:

YRR
VERT
VER T
VPP S
VER T
YRR

CHANGE

TEMP.,

TIME

DRTE

1l = 7T4.50
c = 74,730
3= 74,1390
4 = 74,330
Ss=s 74.070
e = T4.400
T 2 74.%00
3 = 74.700
S = 7PS.000
0= 74,740
11 = - 79.300
12 = 74,051
12 = 74,320
14 = 79,211
1S = 74,570
i = 74,320
v = 74,300
13 = 74.3s80
1 = 44,233
FIIR
1 = 0.357
e = 0.39%5
3= 0,382
4 = 0.396
S = 0.331
= o= 0.300

RrC DATR ©

AND FREIZ. COFRECTED LATH

-4
1
'y

o
T

TEMF

0
n
)
n

n

:‘ |.:i l}!

=)~ ~4~40
Fdows i = Mooy
1
~J

LU Ny |

For o ooy
Y Y

INFUT

= =

G roh
o

TLUMMEE

1110



ND

UMMREY OF MERIUFED DATR AT TIME 1300 1110

TEMF 1 = 74,310
TEMFE e = T4.300
TEM® 3= 74,100
TEMF 4 = 74,230
TEMF S = T4.040
TEMF & = 74,400
TEMF T = T4.33%0
TEMF S = 74,650
TEMF = = 74,330
TEMF 10 = 74,310
TEMF 11 = 7?%5.230
TEMP 12 = 74,100
TEMP 12 = 74,950
TEMF 14 = 7S, 200
TEMP 1S = 74.:10
TEMF 12 = 74,320
TEMF = 74,320
TEMF 13 = 74.400
FPES 1 = 44.,24%

VFRZ 1 = ST
YRR S g = 0.39%
YPES I o= 0,388
VPP 4 = 0,39%
weR T L 0.220
VERZ 5 o= 0,399

CHAMEE ANy DRTR

TEMF. AND PREZZ,

h

TIME

1500

TIRTE

"
-
-
—

TEMF

CCFFECTED DATHA

1]
L
N
Y
N
N

'y

FPEI = 44 _ 3:ca°s2

TEMF
69.52%
Te.S00
0,400

T2.500

71.343

T2.74%

INFUT

F O RO ST P

TLIMMEE



= MO

SIMMERES TF MERIIRED

TEMF
TEMF
TEMF
TEME
TEMF
TEMF
TEMF
TEME
TEME
TEME
TEME
TEME
TEMF
TEMF
TEME
TEMF
TEME
TEMF
PRET

YPRT
VPP <
VPP S
YR :
YPRT
VPR S

CHRNISE

TEMF .
TIME
DRTE
TEMF

PRES

L]

O, I "

O L

— e P
1 b

—
FOSYE |

LU U [ [ [ T | T [ T T T T T I LB 1|

ARNN |

—
Al

T o de v o

=y I

AND FREZT .,

74,3320
74,730
e PR
4,329
T4, 00

B |
4
&
et

74.%500
) o e
4./'29
ro.010
e i

> fge =

O ‘-"u o O

4 =4 =
)

=J

=~
R R S SO SN R I U N
ll:lllll:'['l‘..

=4 oo P

S e I
<
0w &=

0,353
0.3%%
. 285
.39
0.331
2,400

I&TA AT TIME

e I e LY
= o

.

[ ()]

COSRECTE

T

oD

=10

131%

IMFUT

=.elu
2,000
- &
s LA
5 e N
S 310

S.300

4,290

: LM Ry

1110



CUMMEEY OF MENTLRED DNRTE AT TIME 13350 11140

TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF

74,350
74,320
T4.140
74 .,33(
T4, 021
74,450
74.510

LTE0

-4 -

.
O

OIS URUER S ) PRON, I ST (T
o=

.
2l

LU I L (B LA (I | [ T T T A (A T T A T [ A 1
%S 8
s K X

~4 = ~J

LN bl kb
.
PO (TR
- oo

[
ot Moy
DU

TEMF 4.9

TEMF 14 79.210

TEMP 1D 74,500

TEMF 12 74,3240

TEMF 17 74 ,3e(

TEMP 13 74,230

PRE: 1 44,248 2777

FIIR TEMF INFLUT

VPR 1 = 0.357 69.53% 3.9%10
WPE S S = 0,335 Te..S00 o000
VPR 3 = 0.382 TO.400 S0
VPR 4 = 0,39 e 937 5.910
YRR S = 0.381 T1.42% S .00
VEPS o= T Y TE 527 4.530

CHRMSE ANY DRTR T

TEMF, AND PPEZT., COFRPECTED DATH ILIMMRE:

TIME = 1930

"

DRTE = 1110

TEMF

"
i
S
L
I
7
b |
e |

PRE:

n
e
N
F N
.
o
e
.
>



SUMMARR Y OF MERIUFED DRTS AT TIME 1549S 1110

TEMP 1 = 74,370
TEMP 2 = 74.720
TEMF 3 = 74,040
TEMP 4 = 74.360
TEME S = 74,070
TEMF & = T4.30°
TEMP T = 74.%0n0
TEMP 3 = 734.720
TEMP 3 = 74.3gn
TEMF 10 = 74,770
TEMF 11 = 7%.240
TEM® 13 = 74,030
TEMP 132 = 74.920
TEMF 14 = 7S.3220
TEMP 1S = 74.52¢
. TEMF 16 = 74,350
TEMP 17 = 74,320
TEMP 12 =  74.300
PPET 1 = 44.342 32,77
FII TEMF IMFUT
VPRI 1 = 0,383 &3.ea: 2,660
VPRS 2 = 0,334 72.41 €, 33
VEPS 3= 0,363  70.450 2.500
VePS 4 = 0,398 P2.%n0 2,500
VEET S = 0,391  T1.43% S.400
WOPS & = 0,400 T2.3:°  3.48

CHRMSE @AM, INTH
= NO

TEMF. AND CREII. COFFECTEL DRTA IUMMREY

—
-
X
m
"
—
4
&
n

-4
m
4
n
"
-
&
b
LA
-4
L)
"
L

Al
A
m
-
"
-
&
S

o
for
b
£
1




"

SUMMEER . OF MERIUFED DRTS ST TIME 2004 1110

TEMF 1 = 74,320
TEMF 2 = 74,720
TEmME 2= 74.0%0
TEMF 4 = 74,3530
TEMFE S = P3.110
TEMP & = 74,320
TEMF T = T4.430
TEME s = v4.710
TEMF 3 = T4.3%20
TEMF 106 = 74,750
TEMP 11 = 78,220
TEMP 12 = 74,030
TEMP 13 = 74.320
TEMF 14 = 7S.240
TEMF 1S = 74.530
TEMF 16 = 74,30
TEMP 17 = 74.310
TEMP 18 = 74,330
PPES 1| = 44.347 9z.°7e
PIIR TEMP INFUT
WVePS 1 = 0.368 70,352 3.7%0
VPPS 2 = 0,393  P2.320 €. %50
WYPPS 2= 0.258  T0.400 Z.500
VPR 4 = (.33% 72.%q 3.800
vOPS S = 0,331 71.42% S.400
VPt 6 = 0,400 2 TR.3:T 4.330

CHANGE ANy DRTR °
~NO

TEME, ANT FPEII. COFRPECTELDL DARTA ILM™MAE
TIME = 2000

= 1110

- =
m T
b 4
mn m
"

T4.420220

PRE: = 44.451334

e -



SUMMRE, COF MERIUPED IRTR ST TIME 201 1110

TEMF = 74,9%
TEMF = 74,31
T SMF 74,100
TEME vd L 32
TEMF v, 020
TEMF 74,3440
TEME 4.5z
TEME T4.7140

R ]

w.
= oA

l B DR
LI

R U | B SR Y ¢

B B B B |
UL SO NN B
o s :l‘ '.n '.‘x 2 .

r
B N O e S LI ¥ ¥ ot B CN B SR ST

—‘

m

=

n
i i e e S S S S,
4
.

IR

L L L L L T T I T O O O

| S S N A

4

FIIR TEMF INFLT
YRR ] = 0.27] v0,547 3501
YER T g = 0.29% T2 LS00 &L 000
VeRs 3 0.38% c0.4040 c.300
YER 4 = 0,397 TeL.S00 S.S00
JPRT s = 0.351 71.429 S 00
YRR s = 0.400 Te.287 4.330

CHAMGE Rrdy DRTH
= NO

TEMF. ANL FREIZ. COFPRECTEL DATA TLMMER Y

TIME

<019

"

DATE = 1110

-4
m
X
mn
I

74.,4309%3

44 451524

n
n
m
)
i



SUMMAREY OF MERTUPED DRTA AT TIME &S03C 1110

TEMF | = 74,340
TEMF e = 74,779
TEME = 74.13r
TEMF 4 = 74,37¢
TEME & = 74,080
TEM® £ = 74.470
TEME T = 74,540

TEMF 3
TEMP =
TEMF 10
TEMF 11
TEMP 12
TEMF 13
TEMF 14
TEMP 1%
TEMF 15
TEMP {7
TEME (3
PRE? 1

74.770
v4.,95¢
4,770
- - -cl

4,109
74,370
= G

1

it
T4 .5
74,370
4,420
4,370
43,323 ?

LU L L A T T T T T I T O 1]
Y

-
I -

oy

FIIR TEMF INFUT
WER T 1 = 0.370 0,541 S.780
VER Z S = 0,295 Te.S00 e G
VeRE 3 = 0,385 0,400 & 504
YRR 4 = U398 ’eB01 2.9006
VeRT -5 0.321 71,325 S.300
YRR " = 0, 2as TS eTH% 4.5320

CHRMNGE ANy DRTR ¢

TEMF., AND FPEII. COFRECTEL DRTS iMMAE"

TIME

c03n

DATE = 1110

(|
l..

TEMF = 73,515z

PRES = 44.350420




SUMMARY OF ME=TLUFEL D

TEME
TEMF
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SUMMERY OF MERIUSED DIRTA AT TIME 1119 1112
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ZUMMARY OF MERIUPED DRTR AT TIME (1215 1118
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00

17
11
12
13
14
1S

1s

i

F N

RND SREZC.

aF

74,3110
T4.740)
4,310
S.120

e 11

~3 D

LI T
F O T
e

MERIUFED

DATR AT TIME 1:24%

TEMF INFLIT
v0.547 S.E00
4,153 2350
74,028 2«10
v4.,0%% 3.0490

COFFECTED DATA

THIMMRER

1112



NO

SUMMEAR',

TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEME
TEME
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
FFEC

VPR
P o S
VPRS
n“'| F. F. :

CHANGE

TEMF. AKD PRETS.

TIME
DATE
TEMF

PRE:

EPCRU O B P | B U S

o T v

OF

74,3250
74,720
74,330
T .0=20
"’-"16'::
(S5.110
TS.170

5070

TS5.610

ro:170

74,2370
74,390
TS.480
’95.310
79,190

74.300

O T T T A T | A A T N A 1

74,360
TI.S1%

W nn
»
T
Qo

FZIR

0.371
0.417
0.417
0.41%

AN DETA T

133&A

111e

o

re

74,5397

T3.10944%

-
i

(]

831

r

TEMF
70,647
T4.11e
74,028
74,05%

COFFECTED DRTA

MERTUFET DRTR AT TIME 1:00

SLIMMERE

1112



DUMMRE Y OF MERILFED DRTR RT TIME 1319 111

TEME 1 = 74.240
TEME s = 74,650
TEMF 3 T 74,3850
TEMF 4 = ?%.01u
TEMF 5 = L 15
TEMF & = T7TS.040
TEMF v o= 9120
TEME & = 74,33
TEMP = 75,830
TEMP 10 = 7S.13f
TEMP 11 = 74.340
TEMF S = 74,250
‘ TEMF 13 = 7S.4230
TEMF 14 = 75,240
TEMP 1S = 7PS.070
TEMP 16 = 74.749
TEMF {iv = 74.710
TEMP 12 = 74,320
FRE: } = 73,510 Te 2%

PIIN TEMFP INFUT
"

VPRI 1 =  0.382 70,338 2,790
VOR: 32 = 0.417 T4.07% 3,380
YPRE 3 = 0D.418  T4,000 € .700
YPRE 4 = 0.4186 T4.0%% S. 040

CHRMNEZ AMy DRTHR
= NO

TEMF. AND FPESI. CCPRECTED DSTA IUMMARY

TIME = 13219

==}

I
-
n
"

111e

-
m
E 4
m
"
B |
S
o
&
et
0
"
O



SUMMREY OF MEARIUFED DATA AT TIME 1230 1112

TEMF
TEME
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMP

r4.810
74,240
74,350
T9.020
rTS.110
7S.040
ro«110
74,370
ro.520

L N T

fFde J

IR U R B

TEMF 10 = 75,110
TEMF 11 74,320

TEMP 12
TEMP 13
TEMF 14
TEMFP 1S
TEMF 1e&
TEMF v
TEMF 13
PRES 1

74,380
TS .420
To.c40C
Ts.070
74.720
4,710
T4.3010
TS .08 Te.2

(

.

i

y

'

I

o

for
=

FZIA TEMF INFLUT
VPRI 1 = 0.371 0,534 2.790
YRR g = 0.341% 74,027 S.910
VPRS = 0,413 74.171 S.7Te0
WERT 4 = D.41% 74 ,0%% S.040

CHSMNEE ANY [DRTS
HO

TEMF. ANL FREZI, CORFECTED DRTR IUMMARY

TIME 1230

"

DRTE = 1112

TEMF = T74,23314%
PPEZ = T3,0%421¢



tUMMRREY OF MERZUPED DRTAR AT TIME 12345 1112

TEMP 1 = 74.770
TEMF e = 794,620
TEMF 3 = T L,EE0
TEMF 4 = 74,3310
TEMP S = 735.070
TEMF - = TE .00
TEMF r = 7P 060
TEMF 3 = 74,30
TEMF s = 9 .450
TEME i = TE.070
TEMF 11 = 74.200
TEMF e = 74.730
TEMFE 13 = ?75.340
@ e 1a s r3.o00
TEMP 1S = 7%5.02(

TEMF (& = 74.570
TEMFE (7 = 74,850
TEMF 2= 74,740
FREZ 1l = 73.4%% Te.314

FIIRA TEMF INFIIT
R0 = = 1 = 0,370 70,531 2.730
VPR e = N.91% T4.037 2.310
YER I o= N.41% T4.171 S.r2D
YRR 4 = 0.31% 74.0SS S.040

CHRMGE ANy DRTS
= NO

TEMP. AND FREIZI. COFFECTED DARTH IUMMREY
TIME = 1345

OSTE

W
—
—
p—
s

TEMF = 74.733£9%

‘ PREZ = 732.05822%6



MO

SUMMREY OF MERIUFED DRTR AT TIME

TEMF
TEME
TEMF
TEMF
TEME
TEMP
TEMF
TEMP
TEMF
TEMF
TEMP
TEMF
TEMF
TEMF
TEMF
TEMF
TEMP
TEMF
FREC

VERT
VERI
VORS
l“l:':\ <

CHENISE

TEMF,

TIME

e
L0 B

v o O

e el
VO D

J
DR R B S ST BT B SN B TSR [ O (N N N

e B B

v N

—
A ]

4 0 —
LUB LA LT BN U | (I [ T T (T O T A | T

—
g

P
J
o
Y.
o P

FEN O
e nwn
N
>-

AND PREIT,
19400
111&

74.75%a0%

1 74,78
s 74 .50
> pes !
> .
3 74,38
b g 0
N -a &
=] R,
- :
i 0
-
3

.

-

Mo

P

TEMF
0 T0.941

& 74,000
2 74.171
S T3.973

COFRECTEL

IRTA

1400

-

11

oy

TLIMMEE Y



SUMMSE JF MERIUFED DRTA ST TIME 1415 111a

TEMmMR | c4.,7%¢C
TEME 2 74,5320
TEMF 3 74,3230
TEMF 4 B L
TEMF S - PRl
TEMF s B LAY
TEmE 4 L 0S0

T4, %A

TH .20

TS.ud0

1EMF
TEME
TEME

i
L

e

10
TEMP 11 74,770
TEMF 1 74,750

T8 <300
TS.1S0

‘ TEMF 1:
TEMF 14

TEMF 1S 7S . 050
TEMF 1% T4.m30
TEME 17 74,930

TEMF 13

)
I.
PRES 1| = 73.487 72.303

L L T | T T T I T B | nN'E .09

FZIR TEMF INFUT
VPPt 1 = 0, 38% T0.42% S.780
YRR s = 0.417 74.07S 2.0
YRR 3. . 0.91% 74,000 S.700
YRR T 4 = 0.41% rac I 9.020

CHRMIGE AMY DRTS
NO

TEMF. ANMD PPEIZ. CCRFECTED IATA CLIMMAR Y

TIME = 141

=]
¥
-4
m
"

1112



ND

SUMMSEY OF MERIUPED LRATA AT TIME

TEMF
TEME
TEMF
TEME
TEMF
TEMF
TEME
TEMF
TEMF
TEMF
TEME
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
PRE:

YRR
YPE T
YRR
VPR S

CHARNGE

TEMF .
TIME
DATE
TEMF

PRE:

LI LI I L O T AT A 1]

LU L [ [ | B 1]

el e T e

Lant 0 B B DR | B SRR R T LI LT B L O B " (T
dnn "

F N

HNYy DRTR

AND PREZI, COFPECTED DRTS

1430

11ie

f

FIIA

0.371
0.417
0.417
0.41°7

~ -
' .- .*'?‘

M

TEMF
v0.5%e
74.,07%
74,0288

FRR I

L B Y

14=10

TLIMMEER

1112



SUMMAR OF MERTUFED DATR AT TIME 144S

TEMF 1 = 73,230
TEMF e = 74,530
TEMF I = 74,730
TEMF 4 = 74,330
TEME S = 74,320
TEMF 5= 74,310
TEMF r = 74,370
TEMF 3 = ?%9,0%0
TEMF = 78.3206
TEMF 10 = 74,320
TEMF 11 = 74.70C
TEMF 12 = 74,570
‘ TEMP 13 = 7%.220
TEMF 14 = 2% (3
TEMF 1% = 74,320
TEMFP & = 74,570
TEMF (7 = 74,520
TEMF is = g SR
FRE: 1 = 73.479 Te.ra%
FIIR TEMF INFUT
VPR S 1 = 3853 70,333 Seroh
.-pp: e = n.491F | G337 ;:.:‘1"
YRR 3= 0.417 T4, 0% S.710
VERT 4 = n.414 TI.a3 S.020

CHEMSE RNy DSTS
= MO

TEMP. AND PREIZI. COFPECTED DSTR CLMMRE

TIME = 144%

L=
¥
-
m
"

1118

-—‘
m
3
m
i

Te B39 29

‘ PREZ = 73.07n%4)



= NO

TiMm

I

&y OF MERIUFED DARTR AT TIME 1S00 111

oy

TEMF 1 = 74,24
TEMF e = 74.510
TEMF > = 74,740
TEMF 4 = 74.2%5¢
TEMF S = 74,320
TEMF o = 74,380
TEMF T o= 74,3930
TEMF & = 74,350
TEMF 2= P5.310
TEMF 10 = 73,320
TEMF 11 = 74,570
TEMF 12 = 74,240
TEMF 13 = 7%.1%0
TEMF 14 = 75,080
TEMF 1S = 74,330
TEMF 16 = 74.550
TEMP 1T = 74.%10
TEMF 18 = 74,210
PREZ 1 s 75.4974 reer 30

VPRI 1 = 0.38% T0.455 S.770
VPRZ e = 1.41% 74,000 2.900
YRR 3= 0.412 8,171 S.720
YRRI 4 = 0.41% 74,05% S.040

CHSNSE Ay DRTA 7

TEME., ANL PREIZ. CORFECTEL DATR IUMMAEY
TIME = 1S00

DRTE = 1112

TEMF = T4.66314%
PREZ = 73.084221



SUMMRE, OF MERIUSED DRTA ST TIME 19i< 111

TEMF
TEMF
rEME
TEMF
TEMF
TEME
TEME
TEME =
TEME =

e |
$a

4

B BULEIE N | PSP A e

4 8 4~

AN e bbb b
O R O O (T VI T
- DUR OV O )

Mll"“IIII”A!”“M“N"“MM””

TEMF 10 ; 2O
TEMF 11 i T
TEMF 12 CA.ES0
TEM® {3 CS.1A0
' TEME 14 TS.030
TEMF b e
TEMF 1= 74,510
TEMF (7 74,470
TEMFE 13 74,520
FRE: 1 T3.4n3 e s 724

FZIR TEMF IMFLIT
YRR i-» 0.383 T0.,323:2 8.7 50
0 =2 s s = 0.415 TR.RES S.350
VER ST I o= 0,415 4,171 S.720
YRR 4 = 0.41% 4, 05% Y

CRAMSE ArY DRTRA
= NO

TEMP. AMD FREIZ. COFPECTEL DATA :LMMRE

TIME

151%

"

L]
T
-
m
]

for

111

ﬂ
m
3 4
m
"
i
b
0
'
v
L)



SUMMREY OF MERIUFED DATA AT TIME 1930 1112

TEME 1 = 74,520
TEMF e = 74.3%0
TEMF 3 = 74,700
TEMF 4 = 74,3520
TEMF S = 74,3220
TEMF & = 74,350
TEMF 7= 74,390
TEMF S = 74,320
TEMF 9= PS.ZE0
TEMF 10 = 74,330
TEMFE 13 = 74.2%0
TEMF & = 74.520
TEMF 3 = 7T.140
TEMF 14 = 75,040
TEMF 1S = 74,330
TEMF 18 = T4.500
TEMP 1T = 74,450
TEMF 2 = T4.580
FREZ 1 = 72,35 TE .78

FIIA TEMF INFUT

YPRZ 1 = 0,353 v0.485 Serr 0
YFRZI e = 0,491 4,000 SL.A00
VPR 3 = 0.41% 74,257 S.730
VPRI 4 = 0.41< 73.973 S.020

CHENSE ANY DRTR
NO

TEMF. FND PREZZ. COPPECTED DATA ILIMMARSY

TIME

1930

DATE 1112

TEMP =  T4,519%33



1l

UMrREYT OF MERILPEL DSTR AT TIME 153 1112

TEME
TEME
TEME
TEMF
TEME
TEME
TEME
TEME
TEMF
TEM®
TEMF
TEME
TEME
TEME 14
TEMF 1S
TEME  |&
TEMP T
TEMF

4

—

4

-3 7 T‘. AR

4 =J
et 00 0 Y -,

]
BRI SO S OO A A

ROURE U S S SN PN R SR SR
& h b e lll.‘ )T 00 T e e 0

0 R b o -
e e B B B I
o8 B e

3

— . e
ot foy v
s e B |

. -

—
'

2N~

UL L T | O I T A T A T T R T T TR O I
.

T 0 0 e T e -

oo
oy
]

4 =)
.

FRE: 1 = oS et D

PZIR TEMF INFUT
i od S 1 = 0,329 T0.433 Serrh
YFPPZ s = n.417 74,07 2.320
R~ 3 = l.31= . .001¢ s.700
YPeI 4 = 0,414 73,391 S. 020

CHHEIGSE =By [IRTH

TEME, BNL FRELII. CORFECTED DRTR TLIMMREY

TIME

"
—
&

DRTE = 1112

TEMP

"
i
b
|
i
Al
o
'

PRES = T©3.093%07



SUMMEREY OF MERTURED DATA AT TIME 1200 1112

TEMF 1 74,550
TEMF e 74,450
TEMF 3 74,240
TEmME <4 4,770
TEMF 3 74,330
TEMF - T4 .7
TEMF 7 74,350
TEMF < 74,390
TEMF = rS.220
TEMF 0 74,820

TEME
TEME
TEMF

REVEG (U (1)

N
v

TEMF TE..O00
TEMF 74.870

TEMF
TEMF
TEMF
PRET

74.493¢
74,300
F4.520

> & | =S -
F 2 .45% ’

RO B TR T

Ll S S R S S —

LU L L O A I I O RO I L | B |

i k]

FIIR TEMF INFUT
VPRI 1 = 0.371 T0.847 S a0
VPR S e = 0.417 74,07 B.320
VPRZ = 0.417 74,058 S«710
= 4 = 0.414 73,891 S.080

CHANGE AIY DRTA -
MO

TEMF. AND FRELI, COFFECTED DRTR SLIMMER Y

TIME = 100
DATE = 1112
TEMF = T4, Sczsz9

PREZ = 73.043781



TUMMRR'Y OF MERILUFED DATR AT TIME 1=1T 1118

T4 .50

TEMF

=
RO VR O PRDOCEEE s BN | Bl OO

=~

1 = S5
TEME & = T4.440
TEMP 3 = 74,530
TEMP 4 = 74,750
TEMF S = V4,320
TEMP & = 74.7:0
TEMP T = 74.8
TEMF 2 = 74,300
TEMF - S - T L.
TEMP 10 = 74,310
TEMF 11 = T4.5
TEMF 13 = T74.%

= <«

= T4

TEMFP 13
TEMFE 149

TEMF 15

~J
J

TEMF 15 = 74,320
TEMF 17 = 74,330
TEMF 15 = 74,520
PRET 1 = 732.4%% T2.771

FIIR TEMF INPLIT
VYRR 1 = 0.371 T0.e47 Z.300
YRR S = 0.417 T4.07S 8,90
VPRI 3 = 0,418 74.171 S.7an
JFRZ 4 = 0,414 fa.a31 S.020

THRMIGE Ry DRTS T
g

TEMF. AND PREZT. COFFECTED TRTR CLMMREY

TIME

1elS

DRTE = 1112

TEMP = 74.,54%31%
= 73.04%332

. PRE:



"

ND

ZLUMMRAR

TEMF
TEMF
TEMF
TEMP
TEMF
TEMF
TEMF
TEME
TEMF
TEMF
TEME
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
FREZ

VERS
VPR T
VPR S
VPRI

CHANGE

TEMF .

TIME

"

DSTE =

"

TEME

FRE:

LTS ORI I OO B N T

bt et et e e b
N & Lo Ny owe

.
e

—
0

P

OF

74.520
74,310
74.510
74,730
v4.200
74,780
74,730
74,330
To9.130
74,750
4 .57
v L0
ro.010
74,330
4,370
74,320
74,320
74,430

4 i g 5
FAC I L V

i

LU I I (I T T T T I T O O B B LU ]

fr

FZIR TEMF
0.371
.91
H.41&

N ouon

ANY DRTR 7

Tz.04407s

LA

TO0.847
4,000
4,000

0.412 v3.7erv

AND FREZI. COFPECTEL LATH

MERZUFED DRTE AT TIME 1636 1112

INFLUT

S.300
2.300
S.700

: f_'MM”"; "y



= NO

: '.A?"Mﬁ;

VR
JFR
VR
VPR

CHENGE

TEMF.
TIME =

DATE =

-t
m
X
m
"

ha
o
m
“h
I

BND FRESZ.

" GF MERIUFET

1 = 74,330
2 = 74,330
2= T4.500
4 = T4.7i0
S = 794.720
5 = 74,720
7= T4.79
2 = 74.730
o= 79,120
10 = .70
11 = 74.%5&0
e = T4.3470
13 = 7S.0e0
14 = 74,900
19 = 74,720
iIn = 74,350
17 = 74,330
13 = 74.440
1 = 732.49%

FIIR

0,371
n.41e
0.317
D.4:2

o un

PR TR

AP IRTS

T4, 43 n35

- - 4 5 -
re 030583

o

~1
T

TEMF
T0.547
T4.000

74,08

-

COFFPECTED

e

oo

Al OO O e

=TS

1245

MFUT
oS00
LN
s

L1

TLMMEAR

jtie



JUMMRE Yy OF MERIUFED DATA AT TIME 1700 1112

TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMP 10
TEMF 11
TEMF 12
TEMF 13
TEMF 1
TEMF 1S
TEMF 1%
TEMF 1T
TEMF 13
PRET |

4 ~d
- . -
S O O Ol

DR ST (U

J
R O O A N N
34 J :.ﬂcu'_rl
P T e e S s S e Rl

-“ -., N

T

74,750
74,770
TS.110
74,770
74 .520
74,4510
rS.020
74,290
r4.770
74,370
r4.330
74.430
T3.94% e

I

LU LB L T T T A A | O | T T A T N T A T B (I 1}

o

-
|

el

g

PZIR TEMF INFUT

VPRI 0.271 TO.e47 S.300
YRR 0.41% T4.000 =.500

YPRT
l\'lpp :

0.317 74,035 S5.710
0.413 v2.30%9 S.010

FOS T OO
W n

CHRHMNGE ANY DATH 7
= NO

TEMF., ANMDT PREZII, ICFFECTED DRTA ILMMAR

TIME

nh
b
.
=

JRATE = 1112

TEMF 74,4538 22

PREZ = 73.038220



= NO

TUMMER

TEME
TENF
TEMP
TEMF
TEMF
TEME
TEMF
TEMF
TEMP
TEMF
TEMF
TEMF
TEMP
TEM
TEM
TEMF
TEMF
TEMF
FPE:

VPP
VPRI
YPRS
VPRI

CHANGE

TEMF.,
TIME
DRTE
TEMF

PRES

"

DU I Y P TR TR

e
N o ov—

R TE™
el I

FAE N O

il

aF

LI L | I L B

LI L T | I

M

"M I

MERILFED

74,4510
T4,.32%50
T4.S=0
74 .850
74,740
R 1))
T4, Tan
4,770

Ta.300
T3.442

FIIR

0.371
0.415
n.,d1=
0.412

DRTR

DATA

BT

TEMF

T0.E4T

T4,
74,

—-

QoG
171

L]

TIME

FFREZZ. COFFECTED DRTR

1719

SUMMERY

111&



SJMMRE Y OF MERIUFED DRATA AT TIME 1730 1112

TEMF 1 = 74.44C
TEMF e = 74,320

TEMF 3= 74,530

TEMF 4 = 74,520

TEMF S = 74,630

TEMF 5 = T4.8%0

TEMF T s 74,700

TEMF 2 = 74.3320

TEMF S = TE.080

TEMP 10 = P4.700

TEMF 11 = 74,360

TEMP 12 = 74,300

TEMF 13 = 74,90

TEMF 14 = 74,320

TEMF 1S = 74,700

TEMFP 1€ = P4.:.80

TEME T = T4.2%0

TEMP 18 = 74,2710

PFE: 1 & 73.4:% TRl S

FZIR TEMF INFLT
VeRT 1 = 0.370 r0.%31 8.78(
VeR: s = 0.41% 74,037 S.91¢
VPRS 3 = 0.417 74,086  S.71(
VRRT 4 = L.4913 TR.AE0S €. 01

CHSNGE ANy DATH
= ND

TEMF. AND PREZI., COFRECTED DATHR ILMMAE-
TIME = (730

DRTE = 111

TEMFP = 74 .426630

PPEZ = T3.0302%8

B
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veR S
VER <
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TIME
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—
4
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LU L T
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EFEZI. COPFECTED IDRTH
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|

J

4
"
-
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|
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For For 0, 5 .
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i
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DRTR AT TIME 174%

74,171
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= ND

TUMMES

TEMF
TEME
TEMF
TEMF
TEME
TEME
TEMF
TEMF
TEMF
TEMF
TEME
TEME
TEME
TEMF
TEME
TEME
TEMF
TEMF
FRE:

VPR
VER®
VER
VPP I

CHSMISE

TEMF,

TIME
IARTE
TEMF

PREZ

VD S Tl b U T e

—

11
13
14

1S

17

13

F S ST

OF MERIUFED DARTA AT TIME 1209

(LU LT | 1)
J

LU LB N N L | A VU | A U | A T I 1)
1
S

e Ban
FHC

TEMF

= 0.371 70,247
= A1e 74,037
= 0.31%2 74.171
B 0.413% T2.809
My DRTHR T
Il PREZS, COPFECTED IARTHA

o ] y 1)
.....

= - & i
Jetall

S.010

- Vsl

T LUMMEE

111



= NO

SLMMAR

TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMF
TEMFE
TEMF
TEMF
TEMF
TEMF
TEMF
TEME
TEMF
TEMF
TEMF
SRET

IR
YRR
I..OF. c. :
YRR

CHRNGE

TsMP,

TIME

[

“ X B A o T -

v OO0

11
1e
13
14
19

1=

-
L LI |

FENE T

=

oF

(LU LI LA I A A I L

I ]

(T [

LU LI T

il

MER:

|

AND FREZT .,

T4.330
rd.,220
74,450
74,550
74,2110

- b
T4 . 570

T4.600
4,210
74,350
r4.510

NN
1

B fos o fus 8, g 0 P i

o

4
e B R R

b e | 1

LEUEE SUR TR TUE SR NN NE U U U S S
- l‘.‘

R O e T e O e S e B S B i e

PIIR

.370
N.41%
0.41%2
n.412

HTH

TEMF
T0.%541
74,000
4,171

A sy
D =

COFFECTED LATH

“SED DSTR AT TIME

12

1'

DUMMEE

111e



= ND

SUMMAET OF MERIUFED DRTR AT TIME 1230

TEMF
TEME
TEMF

TEmME
TEMF

TEME
TEME
TEME
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UmMARY OF MERZLFED DRTR RT TIME <149 11128

TEMF 1 = T&.340
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“UMMRE ¢ OF MERIURED DATR AT TIME :21S

TEmM® 1 = 7&,99)
TEMFP e = 7r.l&0
TEMF 3= 76,110
TEMF 4 = Te,3&0
TEMF S = Te.410
TEMF & = 7H,.330
TEMF r = 76.850
TEMF S = ?76.710
TEMF = TeE.e350
TEMF 10 = 78,320
TEMF {1 = 76,150
TEMP 13 = 78,020
TEMP 12 = 7€.300
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UMMAE'T OF MERIURED DRTA AT TIME 2230 111

TEMF i = 77.010
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IUMMEEY OF MERTUFED DRATA AT TIME 2245 1112
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sUMMAREY OF MERIUFED DRTAR AT TIME 2315 1118

TEMP 1 = ?77.130
TEMP 2 = 76.2%0
TEMF 3 = 78,310
TEMF 4 = 77.0%0
TEMF S = 78,500
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sUMMARY OF MERIUPED DRTA AT TIME 2230 1118
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SUmMAr . OF MEARIURED Dn'TR ST TIME

TEMF {1 = 7417
TEME & = 7€,770
TEME 2= 6.5
TEME 4 8 77,311
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TEMFE T = T7.100
TEME e = 77.130
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OF MEFRILSEL TRTR RT TIME 11% 11135
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UMMRE, OF MERILFED DSTR AT TIME 14%
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LUMMRE | F MERIURED DRTR AT TIME
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TEME 1 = 77,510
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