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DEFINITION OF SYMBOLS AND ABBREVIATIONS

ILRT Integrated Leak Rate Test

E Repeatability error

= Absolute error

z Measurement system error

°p Temperature, degrees Fahrenheit

FOM Figure of Merit

I.A Maximum allowable leakage rate

LAH Containment leak rate during 24 hour ILRT (UCL) + LAUX
Lo Imposed leak rate for verification

LC Containment leak rate during verification
LOBSRVD Total measured leak rate during 24 hour ILRT

L 95% Upper Confidence Valve of measured leak rate
CRWER(ID) of th= containment vessel = UCL

LAUX Leak rate of all penetrations, valves, flanges not
exposed to ILRT test pressure

LLRT Local leak rate test

P Pressure

Pa Design accident pressure

psia Absolute pressure

psig Gauge pressure

°r Temperature, degrees Rankine

SIT Structural integrity test

T Temperature

po Dew point temperature

t Time

v Containment volume, cubic feet
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INTRODUCTION

The purpose of this report is to provide adequate information so that an objec-
tive review of the test can be performed. This will ensure that the test results
reflect truly the leakage characteristic of the as-built contaimment. In confor-
mance with the Appendix J of 10CFR50 and all associated ANSI, the absolute method
and mass-plot technique which require monitoring the containment vessel tempera-
ture and pressure to determine the change in containment vessel air mass catsed Ly
leakage are used as the framework for selecting test equipment, developing test

computer programs and test procedures.

The McGuire Unit 2 Containment System consists of a containment vessel and a
separate reactor building enclosing an annulus. The following containment vessel

specifications are used as data base for the containment leak rate test.

- Containment Net Free Volume 1,239,759 fe3 (without ice)
- Design pressure 15 PSIG

- Calculated Peak Accident Pressure 14.8 PSIG

- Test Pressure ' 15.0 PSIG

- Test Temperature Ambient

52 Resistance Temperature Detectors, three (3) Dewpoint hygrometers and 3 pres-
sure sensors are installed at predetermined locations in the contaimment vessel

to determine the weighted averages of conta‘nment vessel temperature, vapor pres-
sure and pressure. The McGuire containment vessel leak rate test utilizes a fully
automatic Data Acquisition System. All raw test data is scanned, printed and re-
corded on Cassette tape automatically to minimize uncontrolled random errors.
Assigned engineers of Duke Power Company were responsible for drafting and con-
ducting the test. Three 8<hour shift crews which consisted of one shift coordina-

tor and two technicians were utilized to maintain 24 hour test activity.

Pressurization for the McGuire Unit 2 ILRT was accomplished by a portable air
compressor/dryer rented from Ingersol-Rand. The compressor/dryer was rated at
1800ICFM @ 125 PSIG. This compressor supplied air tc the Upper and Lower Compart-
ment. only. The Ice Condenser Compartment was pressurized using station Instrument
Air through a special -40°F dewpoint dryer. When the test was completed, the
containment vessel was depressurized through the Ventilation Evacuation system in
the annulus. The release rate can be controlled if the air is contaiminated.
Section IX, Figures 2 and 3 show the pressurization and depressurization path

used in this test.
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Test Purpose

The purpose of the Preoperational Containment Integrated Leak Rate Test is to
determine the leak rate of the containment vessel under controlled test condi-
tions; to verify that there were no unidentified openings in the contaimment
vessel due to incomplete construction; and to evaluate the possibility of ac-

curately measuring the containment leak rate in a shorter period of time.

The containment vessel was preconditioned to provide test conditions which
satisfy the following:

- The vessel is under calculated accident pressure,
14.8 psig.

- Air temperature and pressure are stable to avoid
biasing the leakage characteristics

- The containmeat vessel and all penetrations are
lined up as close as possible to the predicted
post-accident condition; i.e., those portiomns
of the fluid system that are part of the reactor
coolant pressure boundary and are opened directly
to the containment atmosphere under post-accident
conditions and become aa extension of the bound-
ary of the containment shall be opened or vented

to the containment atmosphere prior to and during
the test.

The test utilized highly accurate sensors and an au.omatic data system tc assure
the accuracy and quality of the test data.

Statistical and errcr propagation analysis are performed on the test data to en-
sure tha: the test results are reliable and accurate.
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Summary

'THE CONTAINMENT VESSEL INTEGRATED LEAK RATE AND STRUCTURAL INTEGRITY TEST" was
initiated on 9/23/82 and completed on 9/28/82. It was conducted in compliance with
the McGuire FSAR and Title 10, Code of Federal Regulations, Part 50, Appendix J,
which states that the containment vessel is subject to a test to assure that an ac-

ceptable upper limit of lezkage of radicactive material is not exceeded under
design accident basis.

The vessel was initially pressurized up to 16.970 PSIG for the Structural Integ-
rity Test. Pressure was then reduced to 15.0 PSIG and the Integrated Leak Rate
Test begun at 0245 (Run 1 ) on 9/26/82 after a > 4 hour stabilization period. The

test result was evaluated acceptable at 1445 on 9/27/82 after a 36 hour test run. At
Run 143 computer printout indicated:

The containment vessel leak rate (observed)

0.0770901% per day
0.0876706% per day
0.0665096% per day

The containment vessel leak rate upper limit (95% UCL)

The containment vessel leak rate lower limit

The 95% upper confidence limit of the leakage rate was less than the acceptance
criteria which is 0.15% per day.

The verification test to demonstrate the sensiti: ity acc accuracy of test equip-

ment started at Run 148 and attained acceptable measured value of 0.3496252% per
day at Run 186.

Based on the low value of the measured leakage rate compared with the acceptance
criteria and the analysis of a.l graphical data, the Containment Vessel leak rate
test for McGuire Nuclear Station Unit 2 was declarz=d successfully completed and
terminated at 0130 on 9/28/82. This test was conducted per test procedur

TF, °/A/1200/29, Containment Initial Integrate- Leak Rate Test and Structural
Integrity Test.

Problems were encountered wit.. the ILRT computer after initiation of the 24 hour
test and were not cleared up until about 35 hours later. From this data we chose
our 24 hour limits (Readings 48-143). However, because of these p >blems and time
being essential, the leak rate was considered initial at Reading #1. So our leak
rate included leakage from Readings #1-47. Later analysis showed that at an ini-
tiation point at Reading #48, the leak rate could have been red:-ed to ..026685%/
Day observed and Lam (95%) to 0.0429875%/Day. This would also affect the limits
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for the supplemental verification test equation. We would now have .0469402%/Day
< .05%/Day; still within the acceptance criteria.



TEST ORGANIZATION

In order to assure that the test is conducted in a safe and efficient manner, as-

signed personnel are organized as shown and their responsibility defined.

F
| TEST | |
INSTRUMENTATION | f__ SORRUSE. TEST SUPTORT |
COORDINATOR | GROUPS
| ASSISTANT TEST |
| COORDINATOR |
L ]
l :
SHIFT SHIFT | SHIFT :
| COORDINATOR COORDINATOR | COORDINATOR
DATA 1 DATA DATA a
SPECIALIST | SPECIALIST SPECIALIST |
DATA DATA DATA ,
TAKER TAKER TAKER |

Test Coordinator: His lead responsibility is to provide overall planning and

efficient execurion of the test.

Assistant Test Coordinator: His lead responsibility is to assume test coordinator
responsibilities during his 12 hour shift. Only Test and Assistant Test Coordina-

tors are on 12 hour shifts.

[nstrument Coordinator: His responsibility is to provide test equipment maintenance

suppdr: to Test Coordinator.

Test Support: Their responsibilities are to fuinish technical support to Test Per-
sonnel as required in conducting the ILRT, solving test problems, and minimizing
schedule delays,

Shift Coordinator: Assume general responsibility for ILRT execution on a shift basis.

Data Specialist: His lead responsibility is to process and edi: raw data.

Data Taker: Record data accurately at correct intervals.



’\.-.-\ TYTARMATTA
OUND I1HFORMATION

AND CALCULATION TECHNIQUE (DETAIL IN APPENDIX A)

The absolute method of leakage rate testing is used for the McGuire
test. This requires the determination and calculation of air losses by the
containment vessel leakage over a stated period ¢f time bv the means of direct
pressure, temperature and humidity observations during the period of :he test.

Sensors are properly located to provide an average value of the centainment

- 4

vessel temperature and pressurae. The effect of the partial pressure of water

vapor 13 measured and compensated.

of the 24 hour leak rate test, a test is perfomed to veri ify the

accuracy o he leak rate test. This requires superimposing a controlled and
neasurable leak on the containment vessel and the composite leakage of both the
contalnment vessel leaxks and the superimposed leak is measured. The difference
between the result of the leakage measurement obtained prior to the introduction

the superimposed leax and that of the composite leak determines the accuracy
the leak rate test.

The test enviroment is simulated as close to that of des igned accident basis as
possible. All portioms of the fluid systems that are postulated as opening
directly te the containment or cutside atmosphere under post-accident conditions

1ed or vented during the test except systems required to maintain the plant

in safe conditions during the test.

The test pressure is the calculated design basis accident pressure of 14.8 PSIG.

CALCULATICN TECHNIQUE:

Mass of the contairnment vessel air volume is calculated by
the Ideal Gas Law for 24 comsecutive hours and plotted against time. The leak

rate is obtained by a linear least square fit to the mass plot graph. The 95%
confiden.e upper limit of the _eak rate is calculated by applying the Student T
Distribution Test on the leak rate test result. This upper limit is compared with

the acceptance criteria to Jdetermine the completion of the test.

TEST ACTIVITY FLOW CHART: Figure 1, Test Pressure versus Time Curve, provides

Aol

an overall look of the test activities. This provides critical information for

test planning and tast execution.
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TEST ACCEPTANCE CRITERIA AND TEST RESULTS:

Acceptance Criteria

24 Hour Leak Test: The total Countainment Vessel Leak Rate (LAM)
3 than .75 LA H LAH < ,75 LA

where LA = .20% of the Containment Vessel air mass per day.

Now LAM = L’OBSRVD (95%) + LAUX

where L jpepun (95%) Upper Confidence Value of measured leak rate of the
contaimment vessel.

LAux = Leak Rate of all penetrations, valves, flanges which cannot

be exposed to test pressure due to system operationm.

Supplemental Verification Test: The difference betweer the supplemental verifica-

tion and the total measured leak rate is within .25 LA:

Test

(Lo = Ly - L <25 L,

0 OBSRVD

where LC = Total measured leak rate during supplemental test
Lo = Imposed Known leakage
LOBSRVD = Total measured leak rate during 24 hour test

Results

The following are results of McGuire Unit 2 Preoperat )nal ILRT completed on
September 28, 1982:

24~Hour Test Results

LOBSRVD = 0.07,0901 % per day
L = 0,0876706 %Z per da
UBSM(95:) P y

Now Ventilation Instrument Air penetration M-359 (2VI) was not exposed to

ILRT test conditions because this penetration needed to be available to provide

air to the inner seal of the Upper Personnel Air Lock Reactor Door for entry

into the pressurized vessel if necessary. This was the only Thru Line Leak

Class 2 penetration not exposed to test conditiuns. It was, however, teste.

immediately after ILRT on 10/1/82 and the resu.ting leakage was 0.00028% per day.
So LAM = LOBSRVD(gsz) + LAUX

and LAM = 0.0876706%/Day + 0.00028%/Day

LAM = 0.0879506%/Day
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Verification Test Results

= 0.3496252%/Day
= (0.276%/Day
= 0.0770901%/Day

Le

Lo

L
OBSRVD

(0.3496252%/Day - 0.276%/Day) - 0.0770901%/Day < .05%/Day
.0034649%/Day < .05%/Day, well within the acceptance criteria.

NOTE: Some questions have been raised concerning inlet pressure measurements
for the turbine flowmeter during the supplemental verification test.
See Appendix D, Attachment #3,
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RESULTS OF TYPE B AND C LEAK RATE TESTS:

Test

TP/2/A/1200/16, Isolation
Valves Leak Rate Test

TP/2/A/1200/15, Mechanical
Penetrations Leak Rate Test

TP/2/A/1200/18, Upper Con-
tainment Personnel air Lock
Leak Rate Test

TP/2/A/1200/19, Lower Con-
tainment Personnel Air Lock
Leak Rate Test

TP/2/A/1200/17, Fuel Transfer
Tube Leak Rate Test

TP/2/A/1200/20, Equipment
Hatch Leak Rate Test

TP/2/A/1350/24, Electrical
Penetration O-Ring Leak Rate
Test

Formula Used for Conversion:

=0
~

(%/Day) = 100Z x

o
 and

i

<©
(]

(%/Day) = 1002 P,

Pl Vl Tz

=
-
[

e}
—

<
—

o
-
L]

SCFM = SCCM x (3.5314667 x 10°°)

* These tests cannot be completed by due date of

resul.s will be submitted to the NIC.

where ﬂg = Measured leakage of TP
m,= Mass containment vessel at start of 24 hr. test (lbm
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Final Conservative Test Results

1452.61 scem
= 4,2199819 x 10~ Z/Day

1900.0 scem o
= 3,4549135 x 10

%*

%/Day

0.2 scem -10
= 5.8102063x 10 “"%/Day

90.0 scem
= 2.6145928x 10 ZIDay

3.974 scem
= 1,154488 x 10~ Z/Day

in question (%Pn/Day)

= 100 P, ¢ , T, i where P, = Test pressure of B or C test (PSIA)
2 = Final leakage results (SCFM)

= Temp of Vessel at start of 24 Hour Test

= 546.17°R

= Pressure of Vessel at start of 24 Hr. Tes

= 29.355 PSIA

= Volume of Vessel = 1,239,759 ft

= Use 80°F (540°R) as standard for B & C
test temperatures

3

this report. When test is completed,
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TEST EQUIPMENT

The ILRT instrumentation system is designed to accurately record test parameters.
The system consists of a central data acquisition system with a remote scanner/
multiplexer unit and individual temperature, pressure, and dewpoint semsors. All
RTID's are wired to the remote scanner/multiplexer unit located inside containment.
The signals are chen multiplexed and sent to the central data acquisition facility.

All other semsors are wired directly to the data acquisition facility located out-
side containment in a test van.

Instrument Specifications

P;ecision Pressure Gauges are Ruska model 6000-801-40 PSIA gauges.
Range: 0 to 40 PSIA Repeatabilicty - 24 Hr: + .0008 PSI; 90 Day: +.0016 PSI
Accuracy: #+ (.008% Full Scale + .012% Reading) or better, traceable to NBS
Output: Direct digital output plus BCD parallel signal for recording.
The Dewpoint Temperature Analyzers are General Eastern system 1200 AP sensors with
model 700 aspirators.
Range: =40 to +120°F Dewpoint Repeatability = :.OSOF
Accuracy: ‘:.AOF dewpoint, tracable to NBS
Output: Direct digital readou* plus 0-50 mv signal recording
The Resistance Temperatur: Detectors are Leeds & Northup Catalog number 178055
Range: =-100 to +250°F Repeatability - +.035% Span
Accuracy: t.O7°F (32°F and 77°F) 0-120°F -{:.ObZOF
+.10°F ( at 120°7)
Element: Copper
Resistance: 100 ohms at 77°F

Section IX, Figure 6 shows placement cf RTD while Section X, Table 1 gives their
general locations.

The Turbine Flowmeter is a Flow Technology model FTC-8C5.0-GJS Flocapsule with model
PRI-402A Flow Rate Monitor.

Range: 0.5 to 5 ACFM Repeatability - +.25% FS

Accuracy: +0.2%, traceable to NBS. +.0125 ACPM

Output: Visual display plus 0-5 VDC signal for recording

The Data Acquisition Facility is a Leeds and Northup catalog Number 70072-409-~4999-
6-000000-0600-00-001-301-099 Digital Data Surveillance Facility with the following

features:
= Numation Numeric Display

- Scanner/Programmer
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- Digital Printer
- Digital Clock
- (Cassette tape recorder

Section IX, Figure 4 shows the test instrumentation set-up.

COMPUTER PROGRAM

To provide on-lire data analysis, a computer program is developed using formulas
and methods specified in Appendix A. The Leak Rate Test Program (LRT) reads in-
strument readings from a magnetic tape cassette taken from the data recorder on
the Digital Data Surveillance Facility (DDSF). The raw data from the tape are
calibrated using quadratic curve fits. These calibrated data are then checked for
validity. Using the mass plot analysis method, the calibrated verified data are
processed to yield a normalized weight which is the ratio of the mass of air in
the contaimment at the present time to that which was initially present when the
test began. L_near regression and confidence intwrval calculations are then
performed to determine whether the results have converged sufficiently to yield
an accurate indication of the actual containment leak rate.

Using the terminal procedures detailed in the user documentation, the test ad-
ministrator can run the program from any teletype-compatible terminal device
having magnetic tape cassette capability. The program is desinged ior inter-
active processing so that at each step the user will be queried as to how he
wishes the work to be accomplished. Instrument parameters and readings can
both enter into the computer system either automatically from cassette or
manually from the terminal keyboard. If any errors are detected in the data,
then the user will have the option of correcting the specific error om the
computer instead of re--entering all of the data.
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All data stored in the computer is protected by a password selected at the begin-

aing of the test and must be specified each time the program is run to gain access

to the data. This provides some measure of protection against inadvertent intru-
sion during the conduct of the test. At the conclusion of the test all of the
stored data, from raw instrument readings through intermediate results to the final
results, will be copied to an archival storage medium to satisfy long-term re-
tention requirements of regulatory agencies. The archives can be placed on active

storage at any time to verify calculations or generate reports.

*Instrument Error Analvysis

(Equations used in this section can be found in ANS N274, Draft Revision 3
November 15, 1978)

ro

Symbols:

FOM = Instrument figure of merit (%/day)
t = Test duration (hr.)
p = Test pressure (PSIA)

P = Vapor pressure at test time (PSIA)

<

= Cont. weighed average absolute test temp. (OF)

= Error associlated with measurement of change

m o

= Sensor erro. (Sensitivity)

o

= Measurement system error excluding sensor

Pressure:
No. of sensor = 3
Range 0 - 40 PSIA
Sensor Error (Ep) = +0.008%FS = 0.0032 PSIA
Measurement system repeatability error (Ip) = +0.002%FS = 0.0008 PSIA

2 . .. .20%
. [ (E)" + () ]4~

No. of sensors

e

: = +0.0019044 PSIA

Vapor Pressure:
No. of senscr = 3
Range -40°F to 120°F
Sensor Error E = :O.AOOF or +.001268 PSIA*
Measurement System Error (I) = :Q.OSOF or +.0001585 PSIA*

[ (.001268)% + (.00015321512__

ey = . = +.0007378 PSIA
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*At dewpoint of 36°F, the rate of vapor pressure change per 1°F is .00317 PSI1A/°F

. 8 Temperature
No. of Sensor = 52
Sensor Error = _t.Ol‘ZOF or -_0-_.042°R
Measurement System Error = +. 15°F or .15%R

5
0ny2 Op 2
ep =+ [(-0“2 R) *’j(, A2 R)] = +.0216013°R
52

b. FOM (Figure of Merit)

2400 ei -. e.r‘i
p |
FOM = + ZG-——e +2.——4+2—

et P/ \ P

:

. . 2600 | ,/.0019044 0019041. - 2( 0007378 0216013 2-, .
5| '2'9'2'7"9 T536.3 ] |

—

= + .0080566% per day

This FOM value indicates that test instrument repeatab.lity is adequate to provide
a precision measurement of maximum allowable leak rate of 0.20%/day.

Random errors on test results were analyzed under 95% confidence analysis and in-
corporated into the test results for acceptance verificatior

The test method also underwent a required accuracy test at the end of the 24 hour
ILRT. It met the Acceptance Criteria (See test result).
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CONCLUSTION

With all conservative factors built in the test results analysis, the following

conclusions were made on the McGuire Unit 2 ILRT:

1. McGuire Unit 2 Containment Vessel is capable of safely

Containing fission products under de:zigned accident
conditions.

3 With a properly controlled test environment, test
acceptance could be attained much earlier than the
24 hour minimum required time for a 24-hour test.

The supplemental test could be achieved in about
6.5 hours.

3. No identified opening in the McGuire Unit 2 Containment

vessel exist due to incomplete construction.
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ILRT FIGURES

1) Pressure vs Time
2) Depressurization Path
3) Pressurization Path
4) Test Instrumentation System
5) Sectional View of Containment Vessel
6) RTD Locations
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RTD LOCATIONS
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TABLE 1
RTD LOCATIONS

LOWER CONTAINMENT (COMPARTMENT VOLUME FRACTION = .297)

Page 1

RTD # GENERAL LOCATION COMEARTMENT VOLUME FRACTIONS
1 Wall mounted in incore inst. .0417
area
2 S.G. D lower support structure .0566
el. 745"
3 S.G. A lower support structure .0566
el. 745
4 S.G. B lowar support structure .0566
el. 745'
5 $.G. C lower support structure .0566
el. 745'
6 wall mounted in tunnel area .0297
7 Wall mounted in tunnel area .0297
8 Wall mounted in tunnel area .0297
9 Wall mounted in tunnel area .0297
10 On top of S.G. 2D .0378
11 On top of S.G. 2C .0378
12 On top of S.G. 2B .0378
13 On top of £.G. 2A .0378
14 On top of RC pump 2D .0377
15 On top of KC pump 24 .0566
16 On top of RC pump 2B L0566
17 On top of RC pump 2C .0377
18 In _ccumulator room 2D . .0117
19 In accumulator room 2C .0099
20 In accumulator room 2B .0112
21 In accumulacor room 2A .0112
22 Wall mounted in room with air .0345
recurn fans
23 Mounted on ladder support in .0438

reactor cavity
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TABLE 1 (Cont.)

RTD # GENERAL LOCATION CCMPARTMENT VOLUME FRACTIONS
24 Mounted on ladder support in .0377
reactor internals storage area
25 Column mounted ia incore .0321
instrvocacation area
26 Column mounted near lower con- . 0406
tainment vent. Unit 2D
27 Column mounted near lower con- .0406

tainment vent. Unit2 38

UPPER CONTAINMENT (COMPARTMENT VOLUME FRACTION = .541)

RTD # GENERAL LOCATION COMPARTMENT VOLUME FIACTIONS

28 On cancrete housing for S.G. .0763
2D

29 On concrete housing for S.G. .0763
2A

30 On concrete housing for S.C, .0763
28

31 On concrete housing for S.G. .0763
2C

32 On wall between S.G.2.A &§2D .0847

33 On wall between S.G. 2B &2C .0847

34 On wall below cranme track .1356
el. 538'

35 On wall below cranme track .1356
el. 838'

36 On cont. spray piping 31'6" west 1273
of center el. 875'

37 On cont. spray piping 31'6" east .1271

of center el. 875

ICE CONDENSER (COMPARTMENT VOLUME FRACTION = .162)

RTD ¢ GENERAL LOCATION COMPARTMENT VOLUME FRACTIONS
38=47 Evenly spaced around the upper .0557

plenum area el. 8§35'
48-52 Evenly spaced around the lower .0886

plenum area el. 773



APPENDIX A

DERIVATIONS AND FORMULAS FOR MCGUIRE CONTAINMENT
LEAK RATE COMPUTATIONS

This appendix precents derivations of formulas used to develop
McGuire leak rate computer program.
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A.l DEFINITION OF SYMBOLS

A.2

A.3

P = Absolute pressure in the Containment Vessel (PSIA)

T = Weighted average absolute temperature of the Containment
Vessel air compartment °r)

Ui = Normalized mass of containment vessel air at 1th data point
(dimension less)

Pv = Partial pressure of water vapor (PSIA)

t = time (min.)

Vk = Assigned volume fraction of kth sensor (Fraction of volume)

Tk = Recorded temperature of k:h sensor (°R)

wi = Estimated value of H1 in the least square fit calculation
b

= Slope of the least square fit lina (fraction/min.)

LOBSRVD Z9§2§ confidence value of LOBSRVD

LOBSRVD = Measured containment leakage rate (%/day)

a = y intercept of the least square fit line (dimension less)
S2 = the variance of W

- i
SZb = the variance of b
SUBSCRIPTS
U = ypper contaiament compartment
L = lower containment compartment
I = Ice Condenser compartment
v = vapor
1 = data point at start of test
t = 1" daca point (4 = 1 to W)
N = Final data point of a given set

k:h sensor

=
v

MASS PLOT CALCULATION AND STATISTICAL TREATMENT OF LEAK RATE DATA

Normalized Containment Vessel Air Mass

The air mass of the Contaimment Vessel is calculated using ideal
gas law compensated for partial water vapor pressure. Air mass
of 3 compartments (lower, upper, Ice) are Jetermined separately
and combined to yield the whole Containment Vessel to simplify
the calculation. Normalization of w‘ is applied by taking the
ratio of the ith value and that of the initial value.
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The values 0.541, 0.297, 0.162 are the assigned volume fraction
{or upper, lower, and Ice Compartment.

The average temperature T at each compartment is calculated as
the sum of the volume weighed recorded temperacures.

i

r-r (P-P )' (?—p )1
+ 0.297 T + 162
W = "
: { p \ /P-P (- -2,
0.561 } t + 16‘\

B - k k k = 1 to 27 for lower compartment

k = 28 to 37 for upper compartment
k*® 39 to 52 for ice :ondenser
See attached Table 1 for volume fraction of each sensor.

Leakage Rate of the Containment Vessel

The graph of wl virsus time is least square fitted to yield aan
estimated straight line. The rate of the containment vessel
air mass los3 (or the containment vessel leak rate) is the
slope b of the leaet square fitted line &1:

Ui - bti + a

The value of a and b can be determined by taking the first
partial derivation of the sum of square of deviation
Q (Q=¢ (wi - Ui)z with respect to a and b and minimize them:

-« o F
5Q . sz(wi wi)]-o wi b:1+a
Ja Sa =
Ui - Ui = Wi - bti -a
» ol -
J .(w1 Ui)

Na + blt, = W (1)
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: - 2 s
5Q § a.(U1 Ui) i Ul bt1 +a
) 5b p
Ui - Ui - Wi - bti - &

2
§ S(Hi-ﬁi)

5 N thti(ﬂi-bt1 -a)=20
z-:fui - bti -a)=0 (2)
2
.lti + 5“1 - ttxw1 (3)

with (1) and (3), a and b can be solved by matrix:

Na + (Z:‘) b= :wt (1)
2
(zti) a+ (::1) b= zci"i (3)
N zwi
-y Zti ::191 “zti“t" (twi) (Zti)
N A 3 NIt -(Zt,)
It 2:12 : .
b | , 2
;wt t:i
2
:‘1"1 8:12 z"izti - 5‘12‘1“1
ae - : 2 (5)
N 2:1 Ntti - (z:i)
:ci e .2

LOBSRVD = =b 144000% per day
( * unless otherwise specified, all summation will be from { = 1 to i = N

It is important to emphasize here that the slope b or leak rate is
formulated on the following assumptions:

- the deviation of “1 from the true value are distrubuted according
to the gas distribution function

- only the W, contains random error, not the t

i i
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The Confidence Limit of the Slope of the Least Square Line

As indicated in the error analysis, the random error is a
major contribution which deviates the test result from the
true value. Due to the random characteristics of this error,
only statistical treatment can possibly evaluate the error
effect on the test result. In order to chcose a proper
statisvical treatment, it is important to identify the
 charac:eristics of the observed data. In the previous derivazion,
it 43 found that LOBSRVD is the outccme of the caleculation
from the observed temperature and pressure in the Containment
Vessel using the ideal gas law and curve fitting method. It is
now obvious that the observed data is a continuous measurement
which is completely different frem the discrete measurement.
The latter requires discrete statistical treatment (x2 CHi

SQUARE), while the former requires continuous statistical
treatment (The t test).

The t test, provides information which indicate how much the
calculated leak rate deviated from the true value, and at what
probabilicy.

In other words:

L (rauE) Lygsryp & 'Deviation” (percent of probability)
For t test method "deviation" is defined as:
Deviation = ¢ Sb

- t is a tabulated value which corresponds to the number
of Data sets taken and the required probability (in this case
95% is chosen on popular basis). The value of t is on enclosed
Table 2.

- Sb is the standard deviation of the variance of the containment
air weight.

Equation (4) indicates that b = £(V ) and by definition of
variance:

2 _ ./5b 2
S, = °\5“S S, (5)

where Sw° is the variance of wl:
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The (N-2) is chosen here instead of N because the least
. is restricted by value of b and a The

freedom to evaluate the variance of Hi is reduced by 2

even N data is recorded:

square line W

5 N:tiui - (ZWi) (tti)

2
$b

2
: xtti - (Iti)

6“1 5"1

2 2
let ¢ Nt:i - (2:1)
. = \
5( Nt:iw1 (zwi) (z:i) )
c

W s “1

s (¥Te W, - () (2t))

s Wi

“
(s .'—‘ 0o |""
“
(ad
]
™
lad

n .JH
F=y
-4
~

e
]
[ 5
rr

(§5)2 E M

Substitute (7) co (3)

o 2
‘“ (N:1 xti)

o’

2 o 2
- (N‘zci - ZNt1 ey + (tti) )

2 2 - 2 2
(N 2:1 - ZNZ:i..ci - N(“ti) )

K
) w O wn o w
I N g v g £ ro

el
e, ? - nze ) (@
= i i
e 2 2
Substitute ¢ = az:i - (Ze,) ts (8):

] 2

- -~ o]
sb . NSVJ o8 o

e w/}‘-.
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E - Tl\' = Zti - :ti
N

T s

¥R

2
(Zt,)
-2 . - 2 o
I(t, = ¢t) = L:i 3 tti t ::1
2 2 a
2 S W S W s W
5,° = 5 T —— 9
Zti -..t—i Z(ti-t) '..ti -t Zti
N
Summarization:

The following are the essential equations used in developing
ILRT computer program:

i \ .
0.541 ( (p-pv)) + 0.297 ( (P-PV’: + 162 ((P-Pv)) .
u

T T T /1
wi- T 1 { 1
0.561 f(p-p ))" + o.297((p-p )"+ 162 {(p-p ))
v w 4 . 4
3 u T /L ‘T I
Te TV

-

wi - bci + a

NIt W, - (ZW)) (Tt)

° T NIt ; f (Zt )2
e’ s
o bwi(xsz - (::1) (:ciwi)
2 2
Ntti - (zci)
LoBsrvyp = P
9 =
Lossrvp (93%) = Lopsayp 5y

Page 6



t value is on enclosed table corresponding to f = N-2 and

and 0.975
. 2
w N=-2
R
Sb - 2“ |
L £, - | 3 ty

Page 7
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TasLe 2 Critical Values for Student's r-Distribution®
Pr{Student's ¢+ < tabled value} = ¥

1 0,73 9.9 0. 0975 0.99 (%)

1 1.0000 3.01M 6.3138 12,7062 31.8207 63,4574
2 0.51s8 1.2856 2.9200 43027 69648 9.9248
3 0.7649 1.6377 2.353% 3.122% 4,.5407 3.5609
4 0.7407 1.3332 1.1318 2.7764 3.7469 4.5041
s 0.7287 1.,4759 2.01% 2.5706 3.3649 64,0322
& 0.717% 1.4398 1.9432 2.4469 3.1A27 3.7074
7 o111 1.4149 1.5%46 2364 * 2.9980 3.4995
8 0.7084 1.3963 1.8393 2.3060 2.8968 33554
s 0.7022 1.38% 1.3 2,2822 2.3214 3.2498
10 0,699 1.3722 1.8128 2,22%1 2.7638 3.1693
L1 0.8974 13634 1.79%9 2.2010 2.711 3.1058
12 0.6958 1.3562 1.7823 2.1788 2.6810 3.0548
13 0.6938 1.3502 1.7709 2.1604 2.6303 3.013
W 0.6924 1.3450 1.7613 2.1448 2.6245 2.9768
15 0.s912 1.3406 1.753 2.1318 2.5028 2.9467
16 0.6%1 1.3368 1.7459 2.1199 2.5833 2.9208
17 0.5892  _1.33% 1.73% 2.1098 2.5669 2.8982 -
18 0.6884 1.3304 1.7341 2.1009 2.5524 2.8784
19 0.687¢. 132777 1M 2.0930 2.539% 2.8609
2 0.s870 1029 1.7247 2.0860 2.5280 2.8453
21 0.6864 13232 1.7207 2.079% 2.5177 2.8314
22 0.5858 1.3212 1.1 2.0739 2.5083 2.5188
5 o.aD 13188 - 17139 2.0687 _2.4999 2.3073
24 0.5848 13178 1.7109 2.0639 2.4922 2.7969
25 0.5844 1.3163 1.7081 2,099  2.4801 2.7876
26 0.5840 1.31%0 1.70%6 2.0353 2.4786 2.7787
7 o.eaw? 1.3137 1.7033 2.0518 .47 2.7707
28, 0.5834 13128 1.7011 2.0484 2.4671 2.7633 ¢
29 0.6530 1314 1.6991 2.0452 2.4620 2.7564
30 0.5828 13104 1.6973 2.0423 2.4573 . 2.7500
31 0.s325 1.3093 1,493 2.0393 2.4528 2.7440
32 0.s8:2 1.3086 1.6939 2.0069 1.4487 2.73a8
33 0.s820 13077 1.6924 2.0343 2.4448 2.733
3% 0.s8\8 1.3070 1.46%09 2.0322 2.4411 2.7284
15 0.5l 1.3062 1.68% 2.0%01 2.4377 2,758
3% o.6814 1.ass 1.6883 2.028 2.4343 2.7193
37 o.s8ly 1.3049 1.8871 2.0262 2.4314 2.7154
3 o0.s8w 1.3042 1.6860  1.0264 2.4286 2,711
3  0.s808 1.3036 1.6849 2.0227 2.4258 2.7079
40 0.6807 1.3031 1.6839 2.c211 2,423 2.7048
Al 0.680% 1.3028 1.6829 2.019% 2.4208 . 2.7012
A2  0.6804 1.3020 1.6820 2.0181 2.4188 2.6981
A c.6802 1.301% 1.6811 2.0167 2,416 2.6951
& 0.8801 1.3011 1.6802 2.0154 2.4141 2.6923
43  0.5800 1.3006 1.67% 2.0141 2.1 2.68%

*D. B. Owen, Handbook of Stctistical Tables, Addison-Wesley Publishing Co., 1962. (Courtesy
Atomic Energy Commuissioz, Washington, D.C)
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Tasrz 2 (Continued)
h(&M’sr < tabled value} = ¥

9.2 9,30 Q.95 0,973 0.39 0995

0.6799 1.3002 . L.6787 2.0129 2.4102 2.6870

0.6797 1.299% 1.6779 2.0117 2.4083 2.6846

0.67% 1.29% 1.6772 2.0106 2.4066 2.6822

0.6795 1.2991 1.6766 2.00% 2.4049 2.5800

0.67% 1.2987 1.6739 2.0086 2.4013 2.6778

e.6793 1.2984 1.6753 2,007 2.4017 2.67%7

0.6792  1.29% 1.6747 2.0064 2.4002 2.6737

0.679F  1.2977 L67AY 2.0057 2.3988. 2.6718

0.6791 1.2976 T.6736 2.0049. 2.397% -2.6700

0.67% x.2971 1.67% 1.0040 2.3%i 2.668%
6 -0.6789 1.2969 1.6723 2.0032 2.3%48 2.6665

0.6788 1.2966 1.6728 2.0025 2.3936 2.5649

0.6787 1.29 1.471% 2.0017 2.3924 2.5633

0.4678)° 1.291 1.6712 2.0010 2.3912 2.6618
@0 T0.6788. 2958 L.670K 2.0003 2.3%1 2.6603
61 0.4788 1.29% 1.6702 1.99% 2.38% 2.6589
&2 J.678% 1.2954 1.6492 1.99% 2.3880 2.6573
3 0.4784 1.2951 1.6694  1.9903 2.3870 2.6561
“  0.4783 1.2949 1.66%0 1.9977 2.3860 2.4549
S 0.4783 1.2947 1.6686 1.9971 2.3351 2.6536
. 0.6782 L.2948 1.66a3 1.9966 2.3842 2.6524
&7 0.4782 1.2943 1.6679 1.9960 2.3833 2.6512
o 0.4781 1.2%1 1.6676 1.9938 2.3824 2.5501
 Q.673L 1.2939 1.6672 1.9949 2.3816 2.6490
‘10 0.67%0 1.2938 1.6669 1.9944 2.3808 2.6479
71 0.67%0 1.293 1.6666 1.9939 2.3800 2.6469
77 0.6779 1.2934 1.6663 1.993% 2,379 2.6459
3 0.8 1.2933 1.5660 1.99% 2.3788 2.6449
7% 0.6778 1.2931 1.6657 1.9928 2.3773 2.6439
73 0.6778 1.2929 1.6654 19921 2.3 2.6430
7% 0.8777 1.2928 1.6652 1.9917 2.3764 2.6821
7 0.7 1.2926 1.6649 1.9913 2.37%8 2.6412
78 0.6776 1.2928 1.6666 1.9%08 2.3751 2.6403
79 0.677 1.2924 1.6644 1.9%0% 2.3748 2.639%
%0 0.6776 1.2922 1.6641 1.9%01 2.3739 2.6387
1 0.4773 1.297 1.6639 1.9897 2.3733 2.6379
2 0.6773 1.2920 1.6636 1,959 2,377 2.6371
5 0.6773 1.2918 1.6634 1.98% 2.37121 2.6364
4 0.677% 1.2917 1.6632 1.9886 2.3718 . 2.63%
85 0.6774 1.2918 1.5630 1.9883 2.3710 2.6349
% 0.6774 1.2915 1.6628 1.9879 2.3708 2.6342
87 0.8773 1.2914 1.5628 1.9876 2.3700 2.6335
s 0.6773 1.2912 1.6626 1.9873 2.3695 2.6329
W 0.-I73 1.2911 1.6622 1.9870 2.36% 2.6322
0  0.4772 1.2910 1.6620 1.9867 2.368% 2.6316
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APPENDIX B

RAW AND PROCESSED DATA
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0.0113

100 READING AT 322701 343

_BAN S G4 900 28,730 31.290  26.4610 28,270 27,660 33,010 27.4%u  26.720  26.080
B - L6 26,790 220,600 242,530 299,320 298,520 298,570 298,520 298.520 238,520
RONY 7 29,322 29,302 29,209 -2,340 43,080 43,770 0,012 __ 0,011 __ 0,011 0,01}

" 37 READING AT 822708 300 ST N = e e e e T
BANK ) 76,020 ©3.140  ©83.310 83,140 82.990 94,680 86.250 82.170 8S.810 94.450

PO 2 94,240 92,930 92,740 84,900 ©3.880 ©£4.300 93.4%0 £3.3%0 €%5.250 86.560
Rom 34,3730 82.540  B4.230  63.890 85.0% 64.710 84.680  B7.700 8b.770 84,980
BANE. & 87.570 854.710 86,840 86,430 86.180 84.4%0 86.040 31.030 32.160  30.580

_BANY. S 34,900 29,270 39,170 26,760 32.720 28,4%0 32,450 27.520 24.5%0 26.070
BANY £ 26,570  26.800 221,400 243.430 2%94.810 258.520 2%8.520 298.520 298.520 238.520
paMK 7 29.338  29.306 29.312 -2.350 42.950 43.%10 0.012  0.01t  0.011 0.0i1

""" %% READING AT 822701 313 e T Y Y A I, S S S . S IR
BNy | 74,820 83,130 83.280 83.170 82,980 54.630 86.160 82.150 65.800 94.450
B 2 2020 94.240 92.3%0 _94.320 . 83.550 835.420 ©F.260 86.5%50
BANY 3 84,720 82,540 ©46.2950 83.860 846.090 £4.700 ©4.%00 87.47%0 86,820 86.910
BANE 4 87.630 84,730 84,890 84,410 86.180 84.260 84,020 31.6R0  34.2%0  30.770

_BANK S 38,200 27,600 38,640 27,200  3%.750 29, _12-9?2__12_.12 __256.9%0  26.0%0 i
BANY. & 26,420 26,770 217,910 240,480 254,330 258.530 298,520 2%8.530 298.57°0 2%8.320
BANE. 7 29.326 29,311 22.313  -2.340 32.370 42.710 0,012 Q.011 _ ©.01} 0,011

} aa—?:iaﬁi&n a1 _@2220¢ 330 ~-"_:_ TS S S et
BAML L 76.630  B3.190  83.290  83.170  B2.940  84.620 84.120 £2.1%0  ©5.790  94.410
DANY 2 98.220  92.%00 _92.200 _§4.910 __B3.840  £4.310 83.£00  B85.400  £5.230  B86.%30
PO 2 €4.720 62.510  86.240 83.870 86,070 94.640 084,770  87.610 84,770 86,990
RANK 3 A7.700 86,680 96,800 86,440 85,140 84,370 85,290 31,190 32,770 30,410 o

_BAMK S 36,730 29.410 _33.230 27.440 29,230 28,550 _232.920  27.4%0 26,600 _26.110
BOANY. & 26.430 26.750 247.220 2%8.530 258.330 2%8.530 290.520 299,320 25¢.330 298.530
BANK. 7 29,320 29.307 29.308  -2.330 39,480 _42.810 __ 0.012 _ 0.011 __0.011 L

BANK | 76,840 83,190 93,250 83,190 §2,950 84,620 £4.070 62,140 €3.780 94.370
Py 2 9 Q 983,840 3,550 89,420 ©5.220 @6,%0
paNE 3 84,200 02,310 86,190 _02.010 06,080 84.660 94.780 87.4%0 86800 ~_86.970 .
BANK 4 7.580 86,710 ©6.820 86,360 86.080 94,090 €5.980  30.9%0  32.040  30.340 x
_BANK 5 15 310 _zugg_ggxz __26.9%0 . 27.750 32.800 27.520 2¢.580 2¢.130
0o & 26,650  243.%00 2%8.%30 2 298,530 290.530 2%8.%30 29€.530 2%8.530
BANK 7 29.319 gg,gp_z T 29.306  -2.270 li‘m ' 80.0%  ©6.012  o0.0ii  o0.0i1 0.011
101 READING AT 822701 400 o = R "y
BANK 1 74,850  83.140 83.230 83.180 82.540 84.606 05.900 62.140 85.776  94.3%0 -
_bay 2 4.210 92.;-0 92.4680 84,890 83,820 084, 2%0 83.510 a%. 420 8%. 230 66._5_8_2
BAN 3 £4.700 82,500 86.040  83.830 e — 2 Ty — 84.750 A7.720  ©L.6i0  BA.5S0 -
BAM 4 87.560 86.760 64.830 A4, A10  B86.0AC  84.470  8£.000  31.060  32.850  30.510 B
CBAMY T 36,060 28,220 36.120  27.030 __ 30.830 250 32.470 _27.5 26,600 26,130
BN 4 26.310 26,730 298.540 258.540 259,540 258.550 293.550 293.540 253.540 2%0.%40
AN 7 29,320 29,302 29,309 -2.280 42.130  $0.130  0.002 _ 0.011 __ 0.0ii  o.011 B
102 READING AT 922701 A1S

BAY 76,850 83,120 83,230  £3.140 82,940 84,610 86,130 ©2.160 85,770 94,330

PO 2 98,200 92,450 22,640 84,200 £3.830 ©4.3) 20 94,930

pANE. 3 84,4720 92,500 86,130 83,850 !6 050 84.660 84.810 87.410 84.440 34.910

ANy 4 37.970 84,650 656,790 84,360 86,120 E!‘!ZQ_,..__970 _31.170 35,170  30.%20 oA
_DANC S 37,770 27,870 38, “3a. 7.080 33,080 27,500 26.610 26,320

RANY £ 26,350 26,790 227.230 248.5%0 258,540 2%8. §§9 298.5L0 299,540  2%3.5%0 2S8.5%0

BAN. 7 29.319 29,304 29,310 -2.200  41.21D0 44.950 0.012  0.011 0.01 0.011
103 READING AT 82270t &30 e, g 0 " g, 'L, p = A S i

1AM 1 764,800 RI N0 S2.260  £3.110  82.920 84,590 8L, 070  G2.120 05,750 94,280

eram ~ S B T - -
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DUKE POWER COMPANY, MCGUIRE 2
MASS PLOT ANALYSIS (0BS)
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DUKE POWER COMPANY, MCGUIRE 2
MASS PLOT ANALYSIS (MIN, OBS)
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DUKE POWER COMPANY, MCGUIRE 2
MASS PLOT ANALYSIS (MAX, 0BS)
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DUKE POWER COMPANY, MCGUIRE 2
NORMALIZED AIR MASS
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DUKE POCWER COMPANY, MCGUIRE 2
LOWER CONTAINMENT TEMPERATURE
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DUKE PCWER COMPANY, MCGUIRE 2
LOWER CONTAINMENT VAPOR PRESSURE
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DUKE PCWER COMPANY, MCGUIRE 2
LOWER CONTAINMENT PRESSURE
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DUKE PCWER COMPANY, MCGUIRE 2
UPPER CONTAINMENT TEMPERATURE
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DUKE PCWER COMPANY, MCGUIRE 2
UPPER CONTAINMENT VAPOR PRESSURE
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DUKE PCWER COMPANY, MCGUIRE 2
UPPER CONTAINMENT PRESSURE
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DUKE PCWER COMPANY, MCGUIRE 2
ICE CONDENSER TEMPERATURE
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DUKE POWER COMPANY, MCGUIRE 2
ICE CONDENSER PRESSURE
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DUKE POWER COMPANY, MCGUIRE 2
ICE CONDENSER VAPOR PRESSURE
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DUKE POWER COMPANY, MCGUIRE 2
MASS PLOT ANALYSIS (0BS)

82270:1800 THRU 82271:0130

) /\/-'

MRS R a

A s o o a e o aaae s s AR
8.65 8.70 8.7 2.80 2.85 2.2 .95 1.08 1.85
o—
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DUKE PCWER COMPANY, MCGUIRE 2
MASS PLOT ANALYSIS (MIN, OBS)

82270:1600 THRU 82271:0130

:
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Ak A 5 5 8 a-a-0- 4 8 0 A_d_Q Jd_ bl
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DUKE POWER COMPANY, MCGUIRE 2
MASS PLOT ANALYSIS (MAX, 0OBS)

82270:1800 THRU 82271:0130

:
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DUKE POWER COMPANY, MCGUIRE 2
NORMALIZED AIR MASS

82270:1600 THRU 82271:0130
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DUKE PCWER COMPANY, MCGUIRE 2
LOWER CONTAINMENT TEMPERATURE

82270:1800 THRU 82271:0130
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o~ e e
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DUKE POWER COMPANY, MCGUIRE 2
LOWER CONTAINMENT VAPCR PRESSURE

82270:1800 THRU 82271:0130
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DUKE POWER COMPANY, MCGUIRE 2
LOWER CONTAINMENT PRESSURE

82270:1800 THRU 82271:0130
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DUKE PCWER COMPANY, MCGUIRE 2
UPPER CONTAINMENT TEMPERATURE

82270:1800 THRU 82271:0130

& & B
a&a v oo =N

&

3
3
]
|

«

. K

B
4




DUKE POWER COMPANY, MCGUIRE 2
UPPER CONTAINMENT VAPOR PRESSURE

82270:1800 THRU 82271:0130
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DUKE PCWER COMPANY, MCGUIRE 2
UPPER CONTAINMENT PRESSURE

82270:1600 THRU 82271:0130

AMAAAEASAS AAASAL LA GS AEASAL SA S A AL SAS SA S s sa s s ba s

2.72 8.7 @.88 2.85 9.9 8.95 .
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DUKE POWER COMPANY, MCGUIRE 2
ICE CONDENSER TEMPERATURE

82270:1600 THRU 82271:0120
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R ERma e AGSRAaRana e R
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DUKE POWER COMPANY, MCGUIRE 2
ICE CONDENSER PRESSURE

82270:1800 THRU 82271:0130
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DUKE POCWER COMPANY, MCGUIRE 2
ICE CONDENSER VAPOR PRESSURE

ICONVRPR
2. 917350+
0.017325+
9. 917308+
0.817275+
0.017258-
9.017225+
9.017200
0.917175+
A 217150+
", 017125+
. 0217100+
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2. 917950
9. 817825+
2. 917000
8.816975+
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82270:1800 THRU 82271:0130

alals%
BB S e s & s e 0 e o

V

2.65

\AAS Aan

1.8



LR}

.
»
2

.
-
-
s
“n
a7
LL
e
0
L1

"
e
L
se
L 2
L1
e
LR

: |

YA RERADING AT HZ2Z270ITRTD — i g
&"'uﬁnx 7 3630 - U7'«m» 07'060 “HA 410~ - H3. 410  KI.MH0  -R2.950 - 5’5,430--» #4.790 uo.uoo- :
BANA -3 bd 490 . . u2,120 Uh, 760 Bi.300 . B5_730 B, 10 B4d,410 87,1060 86.040. . db,300
BANK 4 huﬂ) 6,120 gu:w s g}o ""&ZL’,._"“'EL%”'?"’ ,ii.gig 32'2‘33..,...2‘2'3;18
BaN u.......z». ou.... BT —— 178 < 8. g e J 253 _
[~ BANY 6 -~ 26, 1:0 'L Xbu 33.120+ ‘l'lro -453:2_00 159:410 - 16%3133-Eifﬁ"uo‘-:%%:ooou 1745000~
Bann 7 29, L2688 . 19 Z0H 19.1 1,010 - 41,070 AN 000 . B B s O B R i B DA o - B DR
49—-k|.M)1 c.-u-..uuuu 1 : — e ; e -
r—-l . 716.45 B72.030 - B2, 720 - B2,.090 -HZ_.510 He,220 B5,570-B1,820-~-85,330----93 550~
BAN-\ 2 93, oqo 94.000 92,050 b4,350 43,400 i, gl 3,040 ... BS,510 ... 64, 7HO. ‘up.uiu
BANK 3 Hey ﬁ" Ho. 030 uz {b() “;,i_‘:o “b';i“ 84.130 x.g&g g‘l.t:so ‘-gg.gbo 33330
[-—8 B S S— | [ N [TV V) W— IV — ) S—" - 4.4 ; SR ). V— T T N T S
BANK+§ ~mm - !7 410217 _,800- ~-3H, 3m~-~-?’l;3‘lo-i—'33 26047, 770»-"-1*32:770-—-&-27-.62‘0&4—«26;6 0-=~-26 ;100
o BANK-6 -~ ~20.120-— 20,680 227.490 . 240.680. 245,050 _254, THB0. 288.270..,.256.2,0_..256.260 ..258,260 ...
BANK 7 79 269 79,7266 29.275 =-1.500 10,990 w,seo 0,012 : «s0,081-- 0o.011 0,011 -
':-:' 50 “tnn].'(; A'l'~8227ﬂ:l:;;‘- . 8 e .'.:.'.‘ Selg i Sy 4 AR~ i, Ak ¢ D WA O A § R R ll s A b i 7 WHEHES a8
BANe ) - 16,430 - 2,600 82, 7xu w2,67, ‘h22,490 84,150 85.130..,u.u.lo.-_‘.ab..‘izo-- 93,940--..
g:zw i 93, bl)" 3. :un 92, u':u :;.320 H3_ 300 83.:._20 g]..gﬁu 45,460 :a.z;m 36.053 -y
E:BA ::4“—-“-“7- '40—-«"%'000 ~-ﬂ6.17"~ ~86,ﬂﬂu»-~» Hb.i')u abfnau ha 8?,3!0-— ~-31; 1804~ ‘-326]10~—-~-30.i20~~-‘
- BANK 5 35,830 Z2s,02u Ja, )30 Z],030 28,990 27,950 33,020 . 2'l.o¥0‘- 26,690 ... 26,140 ~
BAMK b 26,050 20,600 258,170  258,17¢ 256 170 256 170 258,170 258,170 258,170 - 258,160 -
:—Df\_l#n—?‘———“t9r£u-d-—-—-&*}.~zbi-—-i91lbd--—4 .4" s .4§0w——48;47u~—.—~0.-01v33_-—-—0'01-1 . 01011-—"-——0.01‘-——-——

.




g e e e g == A Uy Py v e B =g 1V b e g 14d vty i) Ad-H B e e

| oy
b 4 s o e A b ——— L ot o it ' - A~ AR — - e " - i e bl o A . o b B s s il B S S [ R

‘\inlgl - =} p) - A > ors <) (& ' ISR, R . =

f - » - - AR P RPNy

bod—rbi Jr«h b g - ——

I! :Nuu1:¢.—‘.7‘*7¢0u.kr 4\...--1-(.’) &.uumg? (‘73..3*;‘, ‘, ()‘-.‘g) o E 913 :;1(,....‘...
‘, ~BhRHn-2 - P uA)-w'l..w» .u,\w' W4, 300 H3.410 nj,h)u ~t»4,h‘)«)~» o : n(v,u:)u
BANK 3 WA 490 = K7 110 W5 MO0 M3 390 —- B5_ 750  B4,120  H4,510 7 6.310

‘ vhhkp 0 L U rrereUtg »4v-vv~o(),l9u-—-—u\;,oéuwr B L et (Y o ubu—y-nob,«.bk)-—.--.ﬂ - - prwer-3 O3-2-3 Vg wey=en

;‘H ...n...—.a. 3 4 ﬁ,hﬁmo') ._I)J\.H..-;”. 4.......:.1;,-7;.(.4....1," R =sieny ]-‘L,”;...Lg)..aq()“.}] ' . e -1 JO s
-ri)hnn-u S—— /b J’Umv-——-&'.UJU BB 200 x2S 4 4dO0—--208,40U--~4OH 450458 ,200. 200 y P - 'bb.ZbU "
MR AR R ?H?“ - ~T59 "“‘?9,'/{\!’. el aNen ‘41,170 Al _ 140 -~ 9 -0 3oy e = - camea L0012

e gy g e ———— -

:EI’}5?‘.;Phh’ﬂF"W~'B??5ﬁ" ’-Irﬂﬁ--a;-.“;l FREIE SRR S RN ..J‘."..: :s.. b oo o b B ':_ bt ek Jn.mwmwmu-&.-‘ R LT & o0 SRP FET SRS

b BANKr e T s 39 Qr spw i € L 03082 UV wbd- 0 /U‘c""(‘l.“,u-‘-“b“./.\.’U ~—89,470- W o Ué s810vme-85,320wr 9).4&)0
ol R NNTP - "“")3 590)~<491 94AQ-~*=92 nzo*--—w 36 (a3 - 38 0=+ 790~+<83_ 01044 470*‘-‘“84 7704%~86_,100+

™ kﬁmv_:‘t) W 400"1-"1)0 1'{0*‘-—#’"*’ 160 64-,490 80- V8 Uyt 0752 4 Oy
rzzw 87204 TR T Mﬂme v*v)n‘*--ﬂ ~410~—*n4--vu0m85:300 30':2 TE335050 <430 0 4 0—mene

N —— g — - ———

'. BANN-D swrar=30 &Y 0U- --e, U Yo 5' Yqur= 27 030~ +~31,240~- L1 ,130- 314 BOOwwendd 4 obuw-- 20 690, Zc;,llu ‘
““BANy- 6 e 45 L e 1006 ‘)44 T940 )Sn 290251, 4490 --258,430--258,430--+258,430" ~~'1‘>n-_430 258,430

1 &hmmvzm&%zigﬁg—w—-&r&lix =k ‘-!2 i U ] S .:}“l Yy -U ‘til EQ-.‘OIR e U0 - b 0 O l‘l——m
:., vx-lb.i READING it 227103 1 D - rommrm gr s sy s oy g e g e s gy st s g1 g ooy e Fo ey rop—- AR e e 0
BANN ] Stamat) A4 (N > SH 2 63N A2 ,6T0 02 46S ey P 'HU .190 RS 430“*“1W00““‘Hb HO** 93450~
- P P SR O it YOOt S 1§ Py IS Yt g S ) Hum¢} e W 1y 3 - BIF""’"' . Uu w4476 Urprs 8l 6 U U mmee—
mﬁ NW‘}""MdrﬁWﬂ‘)rﬂ "Wug ?q”-b.} —‘ #x“”“‘ﬂ" 7!)0&.4&.4.”,' ..1.9” H4 - 4&0‘ ""7‘“070 36 L“)U“" .ﬂ(: ?Hﬂ"‘"
B ANA G- e s kWU b Y LU -~ =00 ] YU ha B3y~ -»no 440« g4 4010 -»~bb 90~.-—-J v 11 O Ju.zi* va¥® 130
“tBaANK~S !7 "160- "'""‘7 770 38 RG-Sy G el LR R L el L e 640“-“2(5 h'ZO-- 20 . 09\)
mﬁﬁ%n—o—vv-v—-v-ﬂr-t U «&u—-v-tbb—b Iv-r-tbn-hiv-——-—z!bd—ﬁboo-—»vebn--ohum-d.)& -“)w—q—-g}quo-—vebb' b0 r~2H5 85570 vy
o [ L. e datnay 2 dear 5 e "‘/'3 77"““"-1 Wty 1% "‘H"‘-"\""'H() edeal)-- (gl ind ()) - Oriaes ‘() Q1 gy ] Pl

v ppee ey . - - — - - - R -t y-.».r-t - e
5 . - . . : “ .!.4-... L..[--.a-.... .

- 1'54 Rr:t\mm‘ M' 227021730 = wsik .
3o\“fv-v—l-- Ao Yeir—mth d O Yyt M‘ﬁyww s v Uty “()r-vr“b- 4' (H)-—v—--‘i’ 42)-r---—
SRR RS e 41 S S N TEE T 8 TR i p BT A 3'50—4-'4«) b OLETH 30 ) o g m é 30 B b o) ) s
.,u,‘uh 3- 4 o0 o d 130 6ob, 200 . UJ A1) oy 030 140 - S 1o/ 11 Da— | T ueu.,..r -B6,240.,
~BANK -1 “H7 080 -nn.mm Ho\.n'l'l 190 HS.440 'I ‘460~ H 60==~30, Ull) =29 0650
3

ﬁHf""\) """7"".’-) JJ‘NW&”* Uﬁ}‘“"}é NU éU "IJU‘PM *J PV <‘l y‘u-ww u—-w—‘- 20.030'-—.-
r'Hth-ﬁ*‘--“*-M‘-ﬂHv—-)ﬁdl'ﬁl) B0 R0 55 020 L p a4 1(‘»0::)%'471»»?5 -3()‘-"-‘958*4'30:‘:":5 )58 273 ()

--l)AlJn--l— w-dY g zll—‘ /; an i dY G BOG rem L g AV U~ .u.uw_*.- 46, uuu-—-u 0 Ull..._.,u ulu,... a—

- —h N W

3.
4.9
-
304
hid

150 Nr-&ﬂ)]nb Mok dd 4 J—v. v e e T Y P T e ¥ e YT Py ¢ e e e
L-‘-mev-—t — 76 41«»‘--»!) Py Qo R4 () ---ﬂ’?_h?u-‘ ~<H2 . 4504 180" --us_uﬂoﬂ Ty -756:«--4!5. 93 nm—--
—r BAN e 43 . DaU. 91,540 - 1,900 ,...na,Jzu J— N BT - | | — n_a 7uum,.83,u-w.. S S - Sy — L . —

B AN oo 44 470 aaelh2 110 -HS 420~ J.440-~-85, 3006~ 1004w 84.300- - Ogow -85, : ‘~g6 250 - iy
e P e ety A2 900—-—-——-,-0»0 VA e 0L uvu*-v--uo.but n; 30 S—'N 1 ") 0 , 30U 3 0ppern BE
ORI S S 17 w)wigm»—u EY AR FHEAE DS PPrie A BT 97 33 Maizévqomvl‘gho TR T D5 P 117 e
r~BANN- O - 20 . 990 e d  9DY 18T, TVU 204, L1 0 114 26V ndd4 300y 234,580 238, 400,24 r&bb py1 | | B—
““BAANK" T 29,215 LLp0T9NT - 200200 - =] 460 41,040 = 4l 370 '-0,010*-*-—*0 b e e s 0,009 4nnn

B READ TM(— ATl DT Py s F 4y o mame i el A Rl L S BARDARNGR W FEGI WS a7 W 2 "wf'

-uuu.« | lo,3%0 ¥,/ ,00u H2,040 B2 b9 nz, 400 4,180, ,.ho,uuu. [ Ty 1T - u -
~BANK~? - Q3 54091 Y00 b1  Y3jv 44,310~--H3,380 K3, 780 s 010 s n‘: 43u H téh ()3() f
g s} T OPRVEy Tl ) P S— L -l-uu-—,——vdd WISt W B ¥y s— oy - B ¥ LH 540 bo — . Y . JUO*—.&n
EBAN$~*~~~:¢M}-060¢A“N h¥ri b ~mr m(»uualvmm-»m'wo Ty 3 06 08T /)0»55’ #73-—*131 Y41 0e=Rm.
—~BANK~ 5 - H Y1 —dY  LOU- D40 e 050U e dd 30 e 28 400 ~324-300- -——-&I bbu...l 26 e Zb V00w s
SANK: § -~ =1 B0 26 .661) )/3 4202300904424 650 -~248 ,6T70~~252 430« 256,540 ?‘38 ~-258; 930108

10F-Wﬁv—}“'v—wiv {———v&ﬁtbﬁ—v'*-' t‘)'ci tr&—'-"r“'l r‘Hyﬂrr—-'ﬁ-Qw U&\o—w“ W&W ‘-UUMU-W -5 UU d‘-ry:-:{f:. U \)&-—w—r

O e TR S PR e T e PIL S 1 TN




<>

-

b b B e ««rmmﬁ.um*mmfrﬁmwmm-m

PU!N‘ J‘ ———" "‘“’l"""’" “-v—-f __,,'._.., ——— ‘-—v-v— ey b - ‘.-'.-.“”—'” L g e o e D—-——*-—-——- -v‘ o mw'a-——rv

e 9 s Qe -

-k

- -

»%“:N»‘T?-‘-’-*J-'-’Hzi‘ A TR T S pe T h ), 1A A 7 A AD == 2§ 4170 A 5, 90, Wswzqo‘i—‘w}‘no“

P ey i) 3 P 0—-—81* S Sy -, Y 4 Vg v 7 1 (s WU—— N S 3 W | Sp— o R0 —— N B . KUY ) B 2o e 4U0 84, J20 BE,VLV s
< 1 --‘34"4énm S A w8 h OO M3 AT - B5 T 0 B, 120 G 520 T HE7 01 0 TR 000 “HRI1T0~

Yt fret) Ok B e R g ) DO I 8l A oU——8 94210 - 020-—~Jo,000~,
nnuw‘)-wqunnﬁ 99 4§|)-~31‘-I6"-4:'-'/h-r:7m—~ 34940 39 050" *321!7401:-‘43:-&‘@6%710“»26 04 (yomaen

- SRR S 7 S— B PTT] B T T TV S LY A9V DOV rmwdUd 0402319 o300- I o pered 3B 430l D4, 670
"“g:§:~7*“~~“50’°7‘:L~54173 "*‘)W‘?ﬁ! e -1'4w ~~*|151v0“'qu bQU‘“‘“O 009‘7{40 Q045> )-- 00 g0 ;00 B~

3
PP PR SR CF I A AR E S B

o e Yo} sty 2 5 PO R 0D P & 5O | Yot d 5 P b A, nu-.m»b. u-~~-.-.u 5100854 250ver-Y 3 ;29 0rm
ot LHH S SN £ 5 11 peh ¥ E 1 SRR ST N T ST B ‘710»- 84,750~ 82,920- 4402 34:;ggh‘-g6'?%3«.
. u . b’o"'" -
R T ST KA “‘“"m‘*"“‘?ﬁ““'"““‘?‘-z 33‘33‘” A St
B AN by T g 53 U B S e SR 57 Sty Py Sy Pk, I Py S 1 gt 0 S by ' PV 1 Iy -
T AN At AedInm< 27 010 144 Aah - 16 570 171 470 18002307 2015380 213.9104°222:140%% 235,200
mwmﬁmmgmm«w “*wm@“ Lt 9o denr
e kSR AD I G b-oﬁ? §-L @ by e e egope e gt g s o g e o e g
A i patdlidet, -) it ¥ b nsnmu? A0 MY 510 y2.330 ~~yd. om 8 5408-5g1+ 1oo~**uq—soo*~3§93 7260+
Lo g & A ke ¥ oy e ')-om *wg' Ha 44cvﬂ‘~nb'ﬁn?~~-m 990tn-&u¢ 15m340m85'840W8br070T
e BAN R e B0 5t e ~N':,lnb = ,b )')0 - u.;.ubu ceetiD 400 - v 3, IBU - BD U30- 30, bbU««-'Jl 170-~ 30,320--
BAMY -5 5 A0 )n 5)1) 120 26 660 27 LR 27,300 32,430~ 27,600 JZh 290 26,010
~---—¢u-:ﬂu u obv—wtuv— ") 1-4- i lva 1—&-l—b b-;-trl U4, 491 2003 18U~
m“ﬁNL""“”‘lq -t)hqt‘ q_ 1’1 51254““ ,_t 40.;:f 11(..&» 5"3‘530 -0 010& 'm..-g 01%..()50‘2*-
: 1;B'Brknlnﬁlx;‘;557??{Jﬁd'_vzw'-WQTﬁT”'” 713:?J“"**"’ Ah;:::':if B % | ",‘;71 waIII7::7'JLLL%TI
AP | r——— b 4 bt o " 46
E-aunu»»z---m—-s?‘«n(w-9: 44913 it vt 2 39 -~n3*?60'-‘ 53 gzmg’;'vs“ma gmﬁ 570 --»-85 Y500XET
~BANA 3 - e nd LD (.----u.nu ...... 5620 e B 020 D 020, bA 040 et TdOyr BO, Joo,-,.us 950).. .-.uo.*so..-v
Qnur 4 _gf ‘9 - HT0 ~ H6_ 060 ~HS b4l -aari3u us 270 ~~85_,150" 30 B890~%2232, 540»~»30. 3"
PR S— TR e 2 00k 00
HAN - s-—~-~a~4vnw-—?mn-lwﬁw~wﬁ1-1'3—‘71'15‘31~0mm- 232, mrﬁt“%m‘é 3“312"3& .710--259 16087
e BANK= T e 29 4 21 03§ 2 L 19.4:»:» ol g AR AU LY S0 Y g OUU o0 D0 G e .Oﬂ, 0,004 . T -
- o - - l“ ‘l...-. il e P L T

lhl--walﬁb-—ﬁ-&%hrr L N - o

B YA A T AT | bR S bt 45337»-4’71,540 AD.- 4y 400-- 83.3605785 4
—~BANA -2 - — \)J ‘wuv--. 91 $10 -91.9_00-~..84.Jlu..-~lu LTS Wl T —_—

unwv -t B8 5zn CH2.180 < BY _Ak0-~ B3I 740 - 85,690 Ha.010 - woa: §} 4

I T s »eao-w—:)"f %nmsauum »Mw?“xmgum n,ﬂoom‘g%
~=BANK~ b« e el by JI&L.« z:..vlu 174,290 -IBJ.Jhu--.zuj 910,,114.10(1-..21
~—~BANK -7 “29% 271 ~-29.72582 12291296 ~r-=1, 470 ‘40:990" 44,640

; “'!h?“f‘"‘ﬂﬂ'"“ 7'r ")9"". ‘q’l,-—. .-al:-—.‘. o lia m“aa. PO ST FICAEIRATEY * VRN A-“‘k—."v—"
..UANo\ e 413 Juun-,ua.ulu - 81.410- ----- Bd . DOY~pli d, Jsu,--.u.i..i ...,..u
“~HANK 2 u! TATO - 9 W% o Y1900 - ~R4, 340 AR INAR0S T T 079055
e e mwm&zzmmmw.%ﬁmsw
e BANR=D e 30 Uk Ve d g e kYT - ulu.1 494330 2] 88U 33
“ BANK-6s o 2h 2804 26 J9RD 184 uuu “200,490+%209 hnn:x217:720*»226-

: . : : gy 84




?E‘ o' L A AR i et B e . &1 ~§ e

® LG Ermr VN5 oy Grewe 004 :-1¢1.5.~.a:1....¢¢~.m Q ooy v o Qo AN |
:... ...3:,:\:.231,..52..-w,....ro;.%l.--»n..f..st..

“

.xpxwlm A § O ....5652&33 LS P TR BA G A s Y

FRs § ‘.rﬂn— QPQ Ll'.LD?N d O 0.3... Lu.rlb‘s« 3... Qﬁfﬂ d Qb‘QrLI:T?-\ ﬂ..»rs.
~ 0E0 BGZ ~0E0IHEZ - 00 :ﬂ DEOHGZ ~-0b0 UG ~~0F
ool M.:S mm nRa9* .,: Q0L 2L ORLTZE 007 RFE 0
e 06— 0P8 e~ =008 O E = E T G 9
;ei w« ap“-0r6° nnrrwq; Seki a1 £ B 1....!-3#
o Gob" GH -~ 069 PR -~ 0E6 ¥R ~~09R LR~ ~ORO™ .T...IZ s.m o xﬁm G ) G H -Tlx..@m? % —1 - SRy Lo ARV G n\
f

S R E 6= 006 ERA-~-0]O TR~ NEO A~ ~—NAT* FH=LnhFrpn- s o £ ponen  h on wﬁ;..&.oaa PRESLQFES G —tesia-ToNptY G
.....:H.ff,.w..,.uﬂ,“.- FPTOFET IR, RIS TN .H.HPHHHE!... 5 A M AU Ay DY S5 A TN ALK AR P H-ty
-2¢10° 110°0 - 2100 -~ E10°0 ~QEZ e OF - OGN BV IO0 bk El 0T =B GG 6 Grrn e L ANNE |
:n“ nnﬂ “*o9triacz-tonariagy e nat*ue ~...o..: ‘.nw m noa? :..N op2—=nfag* mwwr...aﬂﬂrnﬂfr. 3:4 97~ pl!.a.kzcs o
0 4:&!- 00L-9 O tE9aGE eyl : ) » rrem—-rs
TZEREe: Niﬁe.“. - Al pﬁa.mmwzla.mi ﬁnﬁ.ﬁ . Sy S B s
(o1 *9g-—- 06" mz “Obe" v S :vh P - e ..xf}(::c rrzvi.;z :..a-..::. n.....i .&Tsc.wliré.. “ Y Brpereemrt ..&zczl! o
NTE GR " NGQ yR- npR* e non ~= - 32 Fa- “ope’ ﬁ;i.,::. tRenqR® ; qaw«a.rrfoqv%alfpl,wlkz<m ”“
l.nl!cmm.zm —~0H 6= Eforr = ; gt S Pt T By .J.r T . T T e S 4 Y o
> IR S I AP AP G AT SR W e 48 e 0 g e e e e o .r1& e peee——— . | athesdntan ot DU - L
W .qdé 3 i.-.'ﬁdo Oailvsﬂqs 3 i lnﬂd? PO Rt % O S ...1.{. t\ DTJM.IIJ)?P«I . 1;ﬂtE~£3¢3 ! “-
e PG G0 S ETAGETOG G TR G E 09 ETH GG NG TG i..T«FIM_ 3 o - .
et 14 1 | ...W;'EQ”N;;MN&’QQO.-.‘ "t.t’?ﬁ@?”?.o‘?ﬁ%o.a.l g*.ﬂfﬁ.} .PI; i *‘xﬁl Y- " vlﬂ .g s e ”“

= OLYT6E - 0L9T4 006 67~ 01 8 ~ 0H0&" ;13.;« nzii.:: C Qo DU O G boiwen Ok mewrryrk) L - QB s gV ANV @ _
4 .:T ‘on .:a»a .m:r:.; "o e AR EN ONT CF AN QR i [ Py 6 ae...mr. wu‘mn{laa*::!.ﬂlt?tz;,!:

y§ % ~ BBy .W‘l 1 t‘uli ..‘& ' . e A ) o’ o BB o { A B v 1
,ﬁ.;w N.wn.mm;.rn ..o..nmuﬁﬁﬁu a.;,ﬁw..ﬁgqﬁﬁl.ﬂﬁ? LA A SEmr S et T e
o e Rt A SR i e L suade Lo deedy 2o ..Q)l‘—'h c&&&«ci‘wﬁ’ﬁczgtéc w.‘il g -
e 20 0rmee s Envans p e PR PP Y | S T NS YOI e ety S SR R s b A "
NN R ¥\ Y e— Y lnu«.g.....i F0- jL:L‘ Hy t.lc 2?. - A -
eV R 7SR QTS (PR TEA G 7 MEANAR R0 Seny s PrphpllongEtaq %ﬁ:w. i 5 B ,:. : -
..\r HE e B o «3%..:2 L€ llsif‘uz,_zil

0RO " 9 6$9°9Z ~~0R9° L7 - VRO - 226 -0 HE :x& vE !...:v\. L&~
3:.am wnw..:. b i § .&... ovIc - nra*zn ‘paztna 2rppatage 3.: Qp = OTR" .:Trz.::m ani.f; 1.;:sz

e Q0L AR e ERTGR QL6 IH e 0GY B e )6 05 Y Brrent) rfTsJ}..s S h
- IV ISR 0Re .fn..r. :»a...r?h«n-s:n - w:l.lxa - qncr..r:»?. wumvaﬁ I

- ¢ = : PG &v cwrwashME T vnanal) - — c ral Qlw rc.zzk
0027 €6 ;- 0V0 VB -—OTL 1A - 000%88 - 0GE €0 L ONE 28— =0 VS ERmrb P U B H-prgQUR E b b Stk N e
E..wt_?,?nt‘.:.f

Py SR

o ———— — - — -

..-.l.vd dﬂvoﬂﬂ 3.—,3 (o aen POy 1B Kiss ?E)?TP&.-’H}' ~.¢D?7“Lmb.l.75~—fo.q — mt m " qur\ vt 0% t o .
RS 1 WZR"Q0Z  0p0 sl 0697 ;_ (099 mp D6 9L T 091991 = 054 bS5l ve wﬁ‘: L s o G -
::.. : ri.:a.« . :n:.: nARL: nGe*® L 3."...?..5.:. Gf- 2«: 1.7 :ﬁa b L A AP -4 B
APy S ﬂ.n} cm IvT‘cl‘:P‘—lm < mquﬂiwtO“—“H“" T > .N‘ 4“ MY 9 ,’ o b 4 ii
:L..mmw.bm»,rsw»m mmﬁ:_?;a.&r:;.v Loanss £ b el.ﬂ | :”“ﬁﬁ - .5\35. PSR y
A GO GQu- YTOER - ~ObL "t Ry =OFE " F Yo VEE pHor s DM 6 o) B | Svwreri) : oo pree —
nwwma nwu"u ,n!..:. B7QTCR 0B7F R OAFT PR e 0GE O f R e l.vawa...g.rra:..vm muit; “Nnve "..
it L A s st D PRI N AL W t!..._ri«..w't.n!....«.n.. e e et e R e R T 11y, ey NN AR i !ﬂ..
B .‘IC R L - ; N 3 ‘m
0 ~010°0 - 010" e 1100 e OB S s a:_s M prm Gk~ Ty 6 1 Gr @owwo : .....)
wwz.mz - 010°H0Z= 019° Yoz~ o1cCRt” onf of nta* 21?2: 2:«.2.& nlﬂu .w.wn-uat e ] -
C—— e () ¥ L9 o —v— ¢ Er—ts ¥ ¢ d g * Vere WETAT L r~&r ! ..Xr..\ ity we e ngey o I
narr 4 48 um.....tawm b meatid b 3 bl .:...tl:;e LN 3. - sreds. é
Ot1°9R - 0OP6E°SH - 3.7 ‘an OuL - ve 090 ¥R~ 00Q cx...!.:—x ¢ w«.&e.:xm%ng‘ b erﬂ..-az“ o
“ T 0RTCGR™OLY ...: NEN®CA=" ORA°FR*=-NF[°FR=“—anf*ra<anr® rdidengn® TR " Ly ny "
ey QL T mo}l\oc LA e LA T VAT 089 5 & -1 B & E gEm Ot A Sy R Rt iy A7) RO LG RN e TS oAl .\..;“
.

° d “. .- » - ’ . - ﬂ~ \ 3
- “l.“".ﬂ‘] P

. 0 “I?‘..W‘LPVH - {&'FL‘E%(

PN IR TegiwSha SR S
P ittt AR AR S L o B el e i -y . PEIVIR
: RN N S .|.v~'bbz Fo. ;...tn 4-—.». - A 1‘.7 nﬁﬂl)}
v e 3 i o . ! - A

——————————————————




\

e dants ki 8 R0 G de B T BAS AT A AR TN - Wl LT ! .
COPPTINNII 7S Y S H- 2aih 83 1N F S ONTRIC TS - - AP i

- —

' - -y - - " s ol ,.-‘
AT T T T T O A T T M Y T S :mw* AL o e T T T T T
P — . 2 T 9 .10
4 s - w— = —r S —
J' u* wh’ ""““’"‘F* - _;"L:-a‘—.?‘--‘-‘-“: a-‘::- P I ikl PRPSCLEE S RO -y 2 TN 5
. - ppe e —
T i T TR S TSI S A 7‘1—‘5'73'&1-4‘3-930155‘9 o pemet
e JUU oy U4 ,DJ0 — 1 U

~ o
Ll
"
"

-

l..‘

&8 U B /AU L, uzu», E
Wmm“mmz» o**».A:':r$T”.~£'seo~ax..4-.“(....4;4 40 rriia 480 88:030 2288 170 11
: an Al - Te— T Wt L/ — . m——

" L JUv.—-' DI, AU
B ANAROA S S8 #!WM“&“"M 34554»-1-4216)0-N -530-~ 262020262060~ -

4/, 990 g d DU LUV LUl VUL, z:;l Yyyo u/ y940...2517,.990 447 Y90
“m‘ W#@ii&:g‘r ...'f_‘ tMm-*- Ifu BHO= GH- 3 - ())4 u|3 0 0]2 L0012

R e e T -y Y .

. NIESACR IS YRRV NG Sl RN S ”’W.’LZJLZT.:""'”"‘Z‘;I_.«~__;,.,_d,..,..,._-
e
PR - — % u.a buL ., Ul,060. .uJ.9uu v: 93430
/:: WW .:*4::*:::*,:, gri i et L4 rovia ,,;;,,., - paza%0 " 33‘333 -5 340.
) Pp— U L% Band O ny~ -
o BT o il i hwli” e b N.C§J~ {14 Mi W}au‘ gtm' i3 ":_.22-0&8...3.4?.4{““ ...5?.:_1 7"-——-30:1 Osocmsmnn
3 A g e e 'M 4 Q-n--JJ LU, e bdVonr e oIV - LY 1.m S dd,vau P I VIV L 120 20,110
:; m:s:?ov—-n‘*w?k%a uuw)u 79(l-~)'>u~;)n» 2h1, 7 ‘/gu.wu 2515010 257,240 252,200 252 _ 430
i SRR OBt L B P 8. s i1 | o B Sodg? - '"“'“m’*“"' "‘:"f" (et ‘:"‘:i"_u‘“‘“f!""'&1"22!'::‘3_“.1 J”'"" oe U“" e
s .
> - ™ e Jo— « J—— - v v
e “"“ “"W 84y A DRI T Sl TS wo T Ral230 ey 650-TH3‘ $80- 937220~ -
% U, ’--Juu- e by AU g | J——— . W 1 ) [e—
. BT ) MJMQW&»- c,m 4454»---u93¢4.\-.-"’-«s-'.?qnl 6 20 20) s
‘ YY) i ,v.;u U gV vl D g JUU - ..,o.; L0 vonm £ Ju - N R— [ Ju,11/v0
- s 'Tmﬂgi sém#ﬁrmm' Y ik Hd piact AFL 4 SRV B T PIAR 124 141 S740.°7226°720 - 2R2110

“0
- o
2

. l—-u T R VIPTPSII T STV YRSy Vi TV u $ IV d D L VLUl D) VA0 v e
M1~--H .m’ ﬂn—-—-wm—‘%w—“— 0L 033 :-—9--. 13'-1'-- DI 0 § 3

| -r*rv o2 ot ot o et 0
‘LﬂI’H“HZ ‘ﬂﬂmw A Bl b b etk St ' PSRBT SRR 9 R IR R G RO iy

.numu.-rm. RN RRA ALy f:.-a W o m S Ry u! zm \f haid g} MI“M"MXEX"Q}SEII}H :i 3__’2‘:3‘5’.‘3 1‘.8':::.:
g:::ﬁmmmaﬂm gﬁ‘tmg.s.aau...»u.a BTN XV TR OV 1 1V p— u‘g" IS — 0 6,08V

Xy 55(‘“-’*”5 R4 é~ Ky L HO—e 651 o 3(“96“—* 34,4 --~~'30 270--

(L] orr AN bty o 35w .\um N ) TR A M B Y T MM‘f;ﬁm&“%gm&*&g%ﬁg? “H3

3 A h'v 7W&¥-gv}b

B e e L

‘“mn‘i.:‘:‘.m."‘..!.:!‘i”. g b 39U o A0 LB Gy 4930 0,014 L0 01 0,013 0 "“

o »nwwmw..ﬂmm PAZD ¢ bk W vane: ) VT mmmao._ W mm...m-im'@-a-a B30 S 93 =
BANN - R vl -UO ¥l vyt g & DU e wU. . LUV ... b, 8LU.. b..‘J&U. ‘., blU wwll eIV .

2: hn»'*-é:-"-—a-u ~$1—m #2337 ~u4—&50-—-u3 a1 ok ¢ Arie s 5 TS & a4o Uh 3107857900 < THa 080 - -
. Mo 5.0 5. TS 11—

o S P w i ey ,mzsﬁzm&ﬁ_tﬂxw 35 e} ,.?..‘-i %-’log'—l':%s--hm—-—-

o 4l h" D 40 JU --‘ e BIV . wnd Ju - uJ &9 Yiu. $39. .. ZJ $30..-257,830

s ::.x::f 34—1‘5 L 29*94&' 430 Bl #, B4 HrEiied /043 b Ma bt 014-- 030343 200013570301 35

"1:; TR = s P mw-v-mm‘..vmmnm« TINTRT -W.ﬁ:‘;ﬁrmw"ww""*’":.

" P'-“‘\“hvl—‘"" A b Zbu-n-—ll¢ u‘l — i T BdodbU iwnid ,JUU . LI, 070 . BaA, 140 . Ui1,040 ., H3I_ H20 g3, 130

o[ ~BANG S ———y 3 e S O ] -w-—- m-»——muq 2o -~ %3121 ;—--us S720 W2 9RO e, BUO - RA.600 —B5.270 - &

5

LRA b

(

- R NN Puld ..nm.u» ««mauwr R AT ) *-“‘M“W“‘Lﬁ‘m&t.,igmg' 00' 3%%8%" .

T S— N 00--».-..&.& JJ GOU.. 41, e ...zu b.su - u W 328 TD <1 ubUL ... zu.luu zb 140
MNR-—f,*“—--ow*-?nn--‘-“M-ﬁﬁo“!'\smﬁo- g 3 m«w»ﬂ& SHO=— 18 T00-—1F9 100~ 1K1 .TRO- - 161,650 lhl a?‘u .6

o 'W I o e e e . éml"“‘w "'!L‘fu ““"“7 v’*“d”“’*’"1 0, \-l“ o IRl R T P 0.013---- VeU13 v oy




i o eid L3

‘!M‘M“W‘- PSS-S S I T o S it it

i . . s . “N“'J"' o > "”-"“ Xﬁ- - ————y ——— Y = —— . - ._‘
L] v B, e LS e d D sl ol sl . A & - it - i A it i, S ol il DB SR s Wi limais M o Wl b
e L . - any vvrry e e = D e g 7O S I PR, [EeCapeTarea— N ’ 1v
ol Uk Lo b g e e A T T T TR oo R RO DS RATRA P (S RS e SR e X

. . ey 3 . . - - -N‘.
' A 18 X i o S o ! N4 .4”,().;..-84 (),3 X ]~ h%‘)*“"‘h? 9"0....-_93 13“....

N v 0 4,620 uS,310

W~ -'-v—-UJ SV Ly G0 =Y L i - U, o Lkl nJ UL . DJ.lAUU wd, ‘Ysv Va4 Ub

,:mgzna-‘g-“—udﬂgoﬂ-%towﬂq ;4205 H I i E IR, 614» - uau ~Ha4, 810 Wb HAU: 8‘» tmo - ¥6,090

! o I i bames e ““ e T “z“fﬁn:;

u.»-v,lti .,Ju-lsu Y10, wt.uu- lbd J30 12)‘ S74Y, v-lbb 03 lob 550

1 Je it eq 4O dL S04, 150 ~ =0 &—— D3OI 03 013

" NPT 1}-};" : ey ""T.Z.‘ZLT. SR S S v 5 A A "’.' '”‘-..Z"'.'.'...”L-.';.';.(_._ ok ’-'_”:':.".- i
il ’.L“ P —— —— e - — ) e -

By 4Uncgth d g dYUn I VLU - 84,090 bl,Lly 83,790 - 93,110~

nE ""&‘-’-ﬁm’lﬂ»f,w«m‘r"w- SOMTERY vznfif-nsfn G833 ho0~ - 82790  Ha. HOO-~ YA1610 - H51230

‘ : " 3 h-uqqu-m9uu mb— b. YO U~—8 b 14 . S A
:: ¢ MWL - W?M b Bt Mf o sbadl Sy : : Mﬂ~hﬂ-“~“‘t"—~lﬂ0~‘“~30-5 ox__‘ 33 ';40__“_‘?‘9..93“““__

A =t Upremd - Lady- l-n)----u vm w3l eV -2l 0080 Jl,01v el YV 4L, /oL 26,100
‘:; -*823“9'- ‘)*J'”ﬁr ades) b ‘))ﬂ"r.?‘)') Q‘HP"‘)H; I‘h; g H "I‘JP" 25790~ GISTET0 281190 257, 793 )“I.'llm

LE] | 0 S MAL 45 B il b Tl Sl 80 W i 2 6.8 NAY "“’“"W“_,V‘_,_H.f’"'""__."."J"’"""o"“*""tu"v‘“'w_“_..g_l s, N '.f?.‘fmi'.'_:.',
s

B B 1 Whv&l Tl 23l o e e e o e SR 55 e S S Sy~ G o< St . 0 @ - - R "
::F:' nn;—'!1£-9”""’ fxﬂ‘)‘ﬁ‘a;:*‘ WE NI ‘0/ ddu - — 32 R0 030 HA 900 81 02003, ;In u“):);
: oL J. MUarrtbd OV ~ vt dal e OV~ - n.) ZV

= . ‘“""‘”"’“W“‘“‘ W ngv—-ﬂnﬁ«éq »x'——:q-:;m;w—-lnn~he~»~uo B et Sy 2 9] O M) 20 e

~-ts i v-—n-bu- Bu-v-yan--l 50-——-—-03 YViUgr=i0d , DUV 1rpbd ¢ IOV - UG, 1DV v, luu JU VLL--~ 3b,190. "J 140
::-—-mms. e ~ﬁ1'0“‘ LG Db LA 570:~ o i ;ln -:'34 @ ——=24 0200 ~--32_ 500 27,690~ 26,720 26 0170

gvd mﬁt\h’ '-dou-r -tii"'rbu"-¢i.5 L R B B e e B I ‘-AU»-—Z\-& YoU~=L21YH U Usremee
A e oA G ey 4-*‘10- e L L L g G Ul'#'“ —{ ;] 40 014'*'

78 RﬂaﬂIﬂMﬁTM‘?ﬁM““"‘_““"“";““‘.“ RS SR \» 1 40 u_g 3 o ;; l
- ~R¥ doﬂi' o v - - R L ~4) *U"—'V"—
b4 bbe v Vwmwﬁmwzf— 90319436603E‘u4}61q}--as v 1 S
o-...-”-b T — 63,0480 09 DYV v b4, 00U . /50 bb,obU .. HH, dbU b, Vol
A ‘900-»—»45 w)n - 0*5")31»---»1 030 Ps 050 /9 Hb0 — 32.620 - 29, T490 -

, $u — L1 U~ dog U dedy ydd Veprreed g 8 0 v
S e e v nas vy ax 1T Gt AR 3—3:5! et Bra L e ST S
_ 4 rv—BAer-"’vvw&-e'l‘w—ddamJ? 3'3 ml .Jbu —-1-44 Q‘IU~ ~ Gu oNv -~ rvvoy U Ulb~ - U 014 ---U.013---~ WL, 014 —

- ~H 9y 5 H w«mmmmm mo»i—m- PR WS AT T, SR E WY A
“ wuluhﬂvlmwv&.J“WI 740~ov~‘1. Uevwerntith g 430 cwur b3 o 41U oo v 803 040 B3 ,0J0., ~U4d, 80l D8Y..... 85,170 .... .

IR T2 Band Bhﬂﬂvsv*mb‘i' ~3b“'v--d¢-. 3
-— BRN r-«,‘-‘ "'."‘"‘H h"“ﬂ “0"“"‘"“ l‘..-ﬁ

Cae[SBANE=3 bR 4736000 - 133048 O T3 e T TN A s0- Tk A T0 I AL 600 T he 860~ ~-85.830 8% .900-
. L “U-q—vvd;- Y | Sema—" & u-w--..Ju 280, 3 u 0._...29,310 .......
BANEES it F4e — ” ' “eg—gb w-—;ﬂf-’f’i'(uuéq 3m»~--33~a40--~;3 11011277 6 o~--o?,oso—~-
wr)r—BANKN Z YU e MOV .- 244 V0. 494,390 ‘Ab y2u 4 20 S 20 257,420
.Zwunu«é’-vm “z«ro« 29‘3;—?& UL R 1Y R— A 4uo~-—40 360~~~ 0.016 -~ 0.014-+--0.014- -~ 0,014

i 2 N, S e T N A NN N TR X et WO NG O . MR, 5 WA N Ia” W &8+l 504 RO
" BANKN~1- -w-»-"lbr 2Y U B2, DUV 12,310 Y T e— | —_— H . T »
::Kszxn«zm»‘u’?e(»Mm nom»-:z:lég-- Ha ﬂ'""“sg §il= gf o+ b ;33 :};'333’ 83 31 33%3 ®
" o — LU (P T T — T e K E Bb, B8O, .85 _ 84U ..-U:J.UAUM-
sEEh A et v Sy Mt 3 e A U e ek omus-gOO———-ﬁ—bau‘—-ubwbo-w—du To0TE370780.- 0230531 00w
o |=—BANKR=D w34 0T 49 U000 e 34 o TDV e 40 DUV - 3L, DB0, . 2Y 210 - - 32,390. . 27,100....20,680.. 26:070 - W
w|[~—BANK=—6 267420 69704957 19002572900 2572900+ 2675080-~257 1800~ 057 IR0 257890 ~-257 2590~
" »'v - “"‘1%4!’1“‘""’.‘ h- dk."’,fy '%V =l “quuﬂ‘ﬂmeb WPWU‘OI’L"’WO UI“MN%




.-

v ey
Led i

AT TS 4 4 P R RS S A R .u..:.....;..s...‘.u..‘ 4z B
0 ' W-TV’Q-« ~

<~¢»..*m-~=-rv

J‘--—“- s e @ A T A ——

1y -

- — -

15 90-—-——63;»720-—- 92298 Qrmim
uv,240
Uh_gb() »--86 xt_;O .
1u-—~3J. UU >y u. U"' v
G Q-2 6, 7‘10.—-‘—}36-,030“"-
1Y e [ -
- 0;014“'“

5 #vl T 4 i nhw Q.m"mg‘..__w ‘900..... —004-—590"—-—’.“
‘*-84 710

Ude 170 -
aa AV ~——-us ew-»—bq Obu

h-' VU -rv“*%z_‘

4:1.980p 4¢7 Buo
wfoag b H )00,

it A i edadbe it b Satd b b o

JJ? Juu 15/.360

h‘w*-d’t -

. -—

- s o o el . & it .

92,950
X - B9, 220
--nU'J.“.’U o L I VU v on
“""3'& 440- ‘—“-41'**149“'—‘
lU.UVU

— s et s e o

W?MWM%&““ 330 ,!
n-:‘.,,s,,},*gmg, 4005&3

L S W 3 St cm rard) ) 4" ur

::vr.,&s’o.jxmd

e e
Bd,d0Uwmm B2,

280 1’“1 IYU
6(.‘4‘5.’.’ lk(’-'-'*“’.“’u"“ ‘B’ bUH

z.-.ammmm

— 1 qu

-vuu:luu

o R Ty &s~050*-4{ aho

rd Loy S J

Hod P“’)’)J ow-~') “25H,100

'..“-HANr*G 2827930 254 4K0-

yf-"“ JbU.

L0940

U.Ul"'- ey U.-Ul“-t-c-'—— U.UIJ oy pvr U UIJ -

- ..-—.,-....‘....‘_..._..__..._. .

v (h-l.‘)-(\) e

b p e *'.":m"‘ das

EJﬁbADINbﬁb—NJ T

9,940

Mu"m

A"M"“"‘"‘ NM()O*-—JIJ 370
-‘“ U LEE '—l‘)U" v'-v“* ’00 - u‘l bJU«-

O

HOO Al . usO»‘«
ju, 00

"”*“'*ﬁc'* u .-«90-~ ¢~ba0~~‘8bwh904-hh

VJU werery -‘J )’U
)G O-—=Ph b

asx:m,n

110

J‘u.ZJuwwggu,¢3u .......
m “2'07013"""-“0 ()] -

U *—Aob-— 140 - -J.Hy

"-.‘-..-0 -

1 4-~--—n u

MM& «3-’:3:3:5«3' "e:tl"»;ii:ﬂ 3

Tt g wreee

B o

aa #ﬁ*%mat*t#&m”mggmuws

Umpop i 9 3L Vg B 3
(v~—35-970‘~kss

w-Mas Sl il O L AL L

ub S0
5 160-~~ ui 600

3%:55* vyl

b'b-wzg 21“"&«"-"1 Jbu---,-‘l& b‘lU ”rrqu blU

‘A.N-..A,.L- - —— N - -

S[E——

BB 2020

NJU--»J& U
He330-=2hH -33(

.nﬁ“ i
uz.““.‘.":_:mi{...ﬁnn‘?ﬁ

PRSSPEEE T SN N

—s-—-"--_.v

—**——8-3:650199 YT, Fhos 0
5,140 .

2 6,060 - -
U-v JJ.U‘JU..--JO v 3 1) ——
0-‘--2h~,690 ——-D —080 —
. Zbu 240...

- ~012~'v

FIPB 0L "990 «4‘:~s~'47‘4§

14()..-. 63,120 .
S ~H5.BHO -

~ g4 2
ma— ) W % 1V N——
?-‘330‘““-&9" 490»-‘-'-93
U'-qq-tsang u.-.a.::,w .,...-uJ

44 Y
m‘:e

buBAN“_uawu.ﬁ 2 84,790
&u.--. o, 1:;- - 1-
ZbU 200

320~»-u 013~

e Wvﬂ"*""’w—"ﬁ 'mvr-

(e X e B B X

- +449,000.
29" 2'15“— g & 390““*4& 600-—- 4b~

. 258, 29N . 4bu Zbu.zbu

. ,-.F—MT P T —

e e ———

b4, VUU--

"2 JJU»-.
- °ﬁ 3 hlq)

l“h 1 (o

web d g 1YU
‘~14n -4-ﬂ3:

ma,mmmmmmrm_mww '%Mﬁm

-BAhh 4ﬂ~~‘—)» 310v“~b/ 44
B A - e 'Nm---—d?i‘-ey
N bb Ibumua

b-&, ouu_..
Joate- 5 2--0- '40-—-—~-)9

-5—-0» i ¥ § Gy 0---—-5 A5 14

nju ;‘o
120
uu_,..%‘&

LR

/u.llU w

e B ANR D v 3 Ug S Demarr d 0y

WA Yorn 33 LYY U- -
L e’ L ?30““‘}h~94n~-'}'/3 160~ *’241 o-m--')‘wt S0 -

258 TE1T 1%5 070

LUy &

U UlJ-'-nv'—U ul J!’ -~

vv--vw-u(.wl-v—-wzho 140 - ..\,..u ulq..., \.




APPENDIX C

MINUTES OF MAJOR TEST EVENTS




APPENDIX C

OF MAJOR TEST EVENTS

Began Visual Inspection of Containment Vessel and Reactor Build-
ing as required by procedure to identify discrepancies which must
be cleared up befuce ILRT.

Connected rented air compressor from Irngersoll-Rand to Instrument
Air connection. Started compressor and field, checked for proper
operation. All discrepencies stated in log item 8/26/82 have

been cleared. All test instrumentation installed and verified to
be in proper working order. Perso.nel airlocks not completed per
their test procedure. However, air locks were unofficially leak-
tested to ensure a leak tight barrier for the ILRT. Airlocks will
be tested after ILRT.

Verified flow paths for pressurization. Made announcement for
all personnel to evacuate Containment Vessel. Began pressuriza-
tion of Containment Vessel.

Reached 10 PSIG Plateau. Stopped pressurization for vessel in-
spection to determine any damage occuring and remove any pres-
surized vessels not removed earlier. Ice Condenser AHU's changed
to defrost 30 minutes every 3 hours.

Reached Structural Integrity Test pressure (16.97 PSIG) and stop-
ped pressurization.

Began depressurizing to test pressure through unit vent.

Stopped depressurization at approximately 15.1 PSIG. Inspection
team entered vessel for another look before beginning 24 hour test.
Decided to take exception tc penetration M-359 (Air to Upper

Reactor Door inner seal) in case another entrance was required into
vessel.

Discovered problem with computer program. Program does not seem
to be using calibrated curves of RTD's. Problem appears to be
wrong formulated calibration data. Data is being reformulated
for input.

Temperature stabilizec. Declared 24 hour ILRT underway.

Dew Point hygrometers began fluctuating. Investigation revealed
hygrometers had to be switched to calibrate positiom which simply
heated up aspirator to remove moisture or ice. After this, all
aspirator/hygrometers functioned properly. Decided to determine
if Ice Condenser dewpoint hygrometer was right by calculations.
[t showed a negative dewpoint. (See attachment #1 to test log.)




DATE/TIME

9/27/82

9/27/82
9/27/82

9/27/82

9/28/82

9/28/82

9/29/82

0100

1445

1600

1159

0230
€300

0800

Page 2
COMMENTS

All instrumentation and computer program working properly.
Continuing with test.

24 hour ILRT declared successful.
Begin supplemental verification test.
Imposed leak rate not corresponding with calculated rate.

Investigation reveals problem with the pressure the Turbine

Flowmeter sees. Problem cleared up. (See attachments #2 and
3 to test log).

Declared supplemental verification test successful.
Began depressurization through pressure relief valve.

Pressure down to 0.0 PSIG. Entry into containment vesse.
revealed nothing distorted or abnormal.
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ATTACHMENTS TO TEST LOG
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ually 760 mm or 30 inHg. Correction to other barometnc
ings 13 not simple. The equanions have the advantage that

- e

1. 28 Reheating cvcle.

Psvchrometric charrs are usually plorted, as indicared by
F1ig 30, weh dry-bulb remperature as abscissa and speaific
humidity as ordinste. Since the specific humidity is deter-
mined by the va »r pressure and the barometric pressure
‘which 1s constant tor a given chart), and 1s nearly proportional
1o the vapor pressure, i second ordinate scale, departing
shghtly from umiform graduations, will gne the vapor pres-
wre The saturanon curve (r = |.0) gives the specific humid-
1tv and vapor pressure for 3 mixture of air and saturared vapor.
Similar curves below it give results for vanous values of
refatne humidity  Inclined lines of one set carrv fixed values
of the wet-bulb remperature, and those of another set carry
fixed values of v, cubk feet per pound of ar. Many charts
carry additional scales of enthalpy ov X funenic...

\ny two values will locate the point representing the state
f the atmosphere, and the desired values can be read directy

Figures 11 and 32 are psvchrometric charts from the Gen-
eral Blectric “ompuny and Fllenwond and Mackey, “Thermo-
dvnamic Chares,” covering a dry-bulb temperature range from

Table 42. Vapor Pressure of Water in inMg at 32°F

MIXTURES OF AIR AND WATER VAPOR &4 1

32 to 300°F. They are accurate only for a barometnic pressure
of 29.92 inHg.

Alr<conditioning procuses alter the temperature and specific )
humidiry of the atmosphere. The weaght of dry ur remains -
constant ind consequently computations are best based upon
1 Ib of dry air.

Liquid water mav enter or leave the appararus. lts weight
m, |b per Ib of .ir is often merely the difference betw sen the
specific humudities of the entering and leaving atmospheres.
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I Fig. 30 Skeleton humuliry chart.
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ATTACHMENT #3

October 12, 1982

Memorandum For File

Subject: McGuire Unit 2

Imposed Leakage Flow Turbine Inlet Pressure
Measurement Device

At the end of the McGuire Unit 2 ILRT Imposed Leakage Verification it was
noted that the leak rate was greater than expected. After examining the
turbine flow-meter apperatus it was realized that the valve used to throttle
was located downstream from the flow-meter. Since the *hrottle valve was
downstream of the flow-meter air pressure passing through was gre-ter than

atmospheric, this meant the mass of air flowing from containment as greater
than originally assumed.

The problem was to measure the turbine flow-meter inlet pressure wit')ut
disturbing the flow. The flow meter was coupled to a rubber hose which

was coupled to the imposed leakage path. A device consisting of a hypodermic
needle coupled with a piece of tygon hose and a brass fitting was rigged
tecether, all joints were supergliued and securely clamped. This device

was used in series with a calibrated 0-20 psig test gauge.

The hypodermic needle was used to perpendicularly penetrate the rubber

hose. After the needle was inserted, all joints were scap bubble tested

for leaks, none were detected. The test gauge achieved a pressure of 4.9
psig in approximately 3 seconds. The flow path at the outlet of the throttle
valve was momentarily blocked, pressure increased rapidly, air was then

released znd the test gauge returned and maintained 4.9 psig. This demonstrated
the repeatability of the device.

After the ILRT was complete uie imposed leakage turbine flow meter was
brought up to the test shor. A static pressure tap was placed in the turbine
flow meter spool piece and a cross calibration was performed to demonstrate
the validity of the use of the hypodermic needle. The hypodermic device

had an excellent correspondence with the static pressure tap. (Refer to
data sheet and Figure 1)

Also the question was raised about the 10 psig pressure drop from containment to
the inlet of the turbine flow meter. Figure 2 depicts the imposed leakage

flow path. Large flow restrictions occur at 2WL-370, 2WL-387, 2WL-371 (needle.
valve) and at the flange connection to the rubber hose. All of these restrictions
account for the 10 psig drop.

é: la: A J ’

W. M. Suslick
Jr. Engineer

W tw

Attachment

cc: W. A. Haller 8. H. Hamilton, MNS
J. E. Cole ~A7R. Sipe, MNS
J. E. Snyder G. A. Copp

M. D. McIntosh, MNS
File: MC-180.25, 271.00



Flow Static Pressure Tap (1)
(%) (psig)
80 2.7
Al 4.9
60 7.7
50 11.0
40 14.7
70 1.1
60 3.3
50 6.0
40 9.1
80 5.5
70 8.0
60 11.1
50 14.7

3 Process Gauge

Recorded by: é,aé- /‘/M

[I.RT Imposed Leakage Turbine Flow Meter
Inlet Pressure Verification

Hypodermic Needle (2)
(psig)

87

—_—
B I -

\‘—‘.QU'\ oA~ ~NOww

— —
H oo, O oW -~

1 Instrument # MCPRF 26020 0-20 psig Heise Gauge
2 Instrument # MCPRF 2608 0-20 psig Heise Gauge

Date:

Instrument Air (3)
(psig)

28
28
28
28

20
20
20
20

35
35
35
35
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Instrument Air
Pressure Regulator

SHOP TEST EQUIPMENT SCHEMATIC

'PProcess Gauge

Test Gauge

=0

Static Throttle Valve

F &
 iam

{11

Pressure Tap
Rubber Hose ‘/////
¥ 14 g ][l:]

Quiét-Connect

Test_//'

Gauge

L

AL

Hypodermic

Needle Turbine Flow Meter
with Readout

O S

WMS
10/11/82
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