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4.0 ANALYSIS AND INTERPRETATION

The data rejection criterion from ANSI 56.8, reference 5, was used to
identify outliers at the 5% rejection level. No data points were
rejected.

Th: general guidelines to identify failed sensors are as follows.
Graphs of each individual sensor vs time are displayed during the
test and printed later, see Appendix E. The trend of each sensor
should be similar to the other sensors in the same region of the
containment. Deviations of sensor readings not exhibited by other
sensors in the same region greater than twice the instrument accuracy
may indicate a failed sensor. During the test, sensor 4 was declared
failed.

4.1 ILRT Test corrections

During the ILRT, several penetrations were not in post-LOCA
alignment. A correction based on the lLocal Leakage Rate Test results
for these penetrations, 0.001 percent per day, is added to the ILRT
results, No correction for containment volume changes is needed.

The total leakage rate correction for penetrations not in post-LOCA
alignment and containment free air volume changes is 0,001 percent
per day, rounded to the nearest 0,001,

4.2 "Adjusted" Leakage Rate

The calculated leakage rates during the ILRT were 0,054 %/day

(mass point) and 0.03% %/day (total time). The calculated 95% uprer
confidence levels were 0.060 %/day (mass point) and 0,117 %/day
(total time). Adding the total leakage rate corrections for
penetrations net in post-LOCA alignment and containment water level
changes yields the corrected leakage rates as follows:

lLeakage Rates, t/day

Mass Point Total Time
Leakage Rate UCL Leakage Rate ucL
Calculated 0.054 0.060 0.035 0.117
Corrections 0.001 0.001 0,001 0.001
Corrected 0.055% 0.061 0.036 0.118

Since the corrected 95% upper confidence levels for both mass point
ana total time are less than .75La (0.150%/day), the test results
demonstrate the leakage through the primary containment and systems
and components penetrating primary containment do not exceed the
allowable leakage rates specified in the Calvert Cliffs Nuclear Power
Plant FSAR and Unit 2 Technical Specifications.
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TABLE 1
DRYBULS AND DEWPOINT TEMPERATURE SENSOR LOCATIONS

DRYBULB
Sensor Elevation Azimuth Distance From Volume Volume
No. (ft) (degrees) Center (ft) Fractions Fractions
Original Reassigned
OTESS500 1 165 0 0 0.081 0.092
OTES50% 2 147 90 33 0.081 0.092
OTES&502 3 149 270 a3 0.081 0.092
OTES503 4+ 120 0 45 0.072 0.000
OTES504 § 119 0 0 0.073 0,092
OTES505 6 125 90 40 0.072 0.092
OTES5506 7 104 180 30 0.073 0.073
OTES508 8 75 210 40 0.064 0.064
OTES511 9 50 270 45 0.021 0.021
OTES509 10 65 0 0 0.042 0.042
OTES507 11 75 150 45 0.064 0,064
OTES510 12 50 90 40 0.022 0.022
OTESS12 13 50 210 s0 0.043 0.043
OTESS513 14 50 110 45 0.0413 0.043
OTES5514 15 30 210 45 0.042 0.042
OTESS17 16 20 90 30 0.042 0.042
OTESS516 17 16 240 30 0.042 0.042
OTES515 18 30 160 45 0,042 0.042
DEWPQINT
Sensor Elevation Azimuth Distance From Volume Volunme
No. (ft) (degrees) Center (ft) Fractions Fractions
Original Reassigned
OAES5518 1 119 60 55 0.220 0.220
OAESS520 2 119 250 55 0.220 0.220
OAES519 3 140 90 35 0.229 0,220
OAESS521 4 69 180 40 0.086 0.086
OAES522 5 47 180 30 0.086 0.086
OAES5523 6 16 160 45 0.168 0.168

* Failed sensor, not used for leakage rate calculations.
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APPENDIX A
DESCRIPTION OF BECHTYL TLRT COMPUTER PROGIRAN

. Program and Report Description

The Bechtel ILRT camuter program is used to determine the integrated
leakage rate of a nuclear primary contairment structure. The program
is used to campute leakage rate based on input values of time, free
air volume, contairment atmosphere total pressure, drytulb
tamperature, and dewpoint temperature (water vapor pressure).

lLeakage rate is computed using the Absolute Method as defined in
ANSI/ANS 56.8-1981, "Contairment System leakage Testing Requirements"
and BN-TOP-1, Rev 1, "Testing Criteria for Integrated leakage Rate
Testing of Primary Contaimment Structures for Nuclear Power Plants".
The program is designed to allow the user to evaluate contairnment
leakage rate test results at the jabsite during contairment leakage
testing., Qurent leakage rate values may be cbtained at any time
during the testing period using one of two camputatioral methods,
yielding three different report printouts.

In the first printout, the Total Time Report, leakage rate is
caputad from initial values of free air volume, contaimment
atmosphere drybulb temperature and partial pressure of dry air, the
latest values of the same parameters, and elapsed time. These
individually computed leakage rates are statistically averaged using
linear regression by the method of least squares. The Total Time
Method is the caputational tachnigue upon which the short duration
test criteria of BN-TOP-1, Rev 1, "Testing Criteria for Integrated
leakage Rate Testing of Primary Contaimment Structures for Nuclear
Power Plant, " are based.

The second printout is the Mass Point Report and is basad on the Mass
Point Analysis Technique described in ANSI/ANS 56.8-1981,
"Containment System Leakage Testing Requirements”. The mass of dry
air in the contaimment is camputed at each data point (time) using
the Equation of State, frum current values of contairment atmosphere
drybulb temperature and partial pressure of dry air. Contained mass
is "plotted" versus time and a regression line is fit to the data
using the method of least squares. Leakage rate is determinad from
the statistically derived siope and intercept of the regression line.

The third printout, the Trend Report, is a sumary of leakage rate
values based on Total Time and Mass Foint camputations presented as a
function of number of data points and elapsed time (test duration).
The Trend Report provides all leakage rate values required for
camparison to the acceptance criteria of EN-TOP-1 for comduct of a
short duration test.
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The program is written in a high level language and is designed for
use on a micro-camputer with direct data irput from the data
acquisition system. Brief descriptions of program use, formulae used
for leakage rate computations, and program logic are provided in the
following paragraphs.

ILRT personnel, to determine cartainment integrated leakage rates
basaed an the Absolute Method described in ANSI/ANS 56.8-1981 ard
EN-TOP-1.

Information loaded irto the progiam prior to ar at the start of the
test:

a. Number of contaimment atmosphere drybuld temperature sensors,
dewpoint temperature (water vapor pressure) sensors and
gages to be used in leakage rate camputations for the specific
test

b, Volume fractions assigned to each of the above sensors

¢. Calibration data for above sensors

d. Test title

e. Maximm allowable leakage rate at test pressure

Data received from the data acquisition system during the test, axd
used to compute leakage rates:

a. Time and date

b. Cormtairment atmosphere drytuldb temperatures

¢, Contairment atmosphere pressure(s)

d. Contairment atmosphere dewpoint temperatures

e. Contaimment free air volume.

After all data at a given time are received, a Summary of Measured
Data report (refer to "Program Logic," Paragraph D, "Data" option

camand) is printed.
A-?



1. Camutations Using the Total Time Method:

Measured leakage rate from data:
Plvi Ld wlml (2)
2409 (wl - wi)
L = (3)
.\ti Nl

Solving for W, and W, ard substituting equations (1) and (2)
into (3) yiclén:

Wy o= (4)

A tl

TiPVh
where

Wy, Wi = Weight of contained mass of dry air at times t,
and t;, respactively, lbm.

Ty, Ty = Contalrment atmosphere drybulb temperature at
times t; and t;, respectively, °R.

21+ Py = Partial presswe of the cdry air camponent of the
contairnment atmosphere ac times t, and t,,
respectively, psia.

Vi, Vi = Contairment free air volume at times t, and
ty, mq:-ctivsly (corrstant or variable during
the test), ft-.

£y, &t = Time at 1% and 1™ data peints respectively, hr.

At; = Elapsed time from t, to t;, hr.

R = Specific gas constant for air = 53.35 ft.lbf/lm. °'R.

L; = Measured leakage rate caputed during time

interval .*.1 to tL, wt.%/day.




To reduce truncation error, the coamputer program uses the
following equivalent formulation:

2400 / AW,
v =5

where
¥ "
.\pl .\Vi S Pi .)Vi .)Ti
* + -
R ho MV T
AT
1 #* i
T
APi = Pi - Pl
-\Vi - Vi - Vl
ATX = Ti - Tl

Calculated leakage rate from regression analysis:
L=a+b Aty (5)
where

L = Calculated leakage rate, wt.§/day, as determined from the
regression line,

a= (T4 =b Iat /N (6)
N(ILyaty) = (ZL)(Taty)

b= (7)
N(ETat?) - (Tap?

N = Number of data points.

N

T = T
-

i=]
95% upper confidence limit on the calculated leakage rate:

UCL"&*'D..CN*SE



Lo

where

UCL = 95% uppe: confidence limit wt.¥/day, at elapsed time Jt,.

For aty < 24
- = ty [(TL4? - ally - bIL Aty /(2)) 2
(1+3+ (aty=at)2/(zat® - (zatp?mM)1V2 (s
N

where = 1, V5996 + 2,37226 + 2.._!22:9 ]
" (N=2)

N-2

For Aty 2 24

- =ty [(TLy® -ally - bILyaty)/N-2)) V2
1+ (aty = aB)%/(zat? - (Te?m) V2 (9b)
N

1.6449(N=2)% + 3.5283(N=2) + 0.85602

where t.. =
(N=2)2 + 1.2209(N=2) = 1.5162

Ly = Calculated leakage rate caputed using eguation (5) at
total elapsed time Jt,, V/day.

JE = E.ati
N

Computation using the Mass Point lethod:

Cantained mass of dry air from data:
M’i (10)
where

All symbols as previously defined.



b.

Calm . ated leakage rate from regiession analysis, W=a + bat

L = 3600
A (11)

L = Calculated leakage rote, vw.t/day, as determined from
the regression line.

a = (YW =bIat N (12)
N(IW;aty) = (:wi)(iéti)

b = (13)
N(Tat{*) = (Taty)*

Aty = Total elapsed time at time of i™ data point, hr,
N = Number of data poimts.

Wi = Contained mass of dry air at 1thdlupolnt, 1w,
as computed frrm egquation (10).

N

<

i=]

To reduce truncation error, the camputer prooram uses the
following equivalent formulation:

14
¥

r .\.ﬂi b
a = W |14 (T » —=Tat )N (14)
"1 Hl
.\Wi .)wi )
N(S oty ~S . Tagy
Wl w1
N(Eat®) - (Saty)®
.)wi
where ——— is as previously definnd.
¥
95% upper confidence limit,
=-2400
UCL &~ (b ~ §y) (1€)

a

A~6



where
UCL = 95% yper confidence limit, wt.%/day.

anV/2
"
% (NEat? « (zae)?)V2 (17)
1.6449 (N=2)° + 3.528) (N=2) + 0.85602
where tg =

(N<2)% + 1.2209 (N=2) = 1.5162

[ T(W - (a+baty,) V2
S =
N=2
r

1 1
LY P [:uw,/wl)’ ~ (T(aWgMy) 3 -

[S(aW/My) aty = 5(""1/“'1)‘“‘1)/“12 2

(18)
tatd) = (zatpinN
Predictor:
100 [2(UCL-L) + 4 (B + 2 8))
Predictor =
La
where

UCL = 95% uppar confidence limit of mass point calculated leakage
rate at ernd of test,

L = Mass point calculated leskage rate at end of test.

B = Value of lirnear regression analysis slope of mass point
calculatad leakage rate vs. time for last 4 hours of test
data,

Sp, = Linear regression analysis stardard deviation of slope.

la = Allowable leakage rate.

In terms of elapsed time, J t axd mas point calaulated learaqge
rate Lm; calculated at the end of 1™ time interval.



b : b At
A -H[Qhr 4 hr 1] (19)

3 $ :
4 hr dhr dhr (21)

(Me2) (M5 atde (xr at)?)
4 hr 4 hr

lm; = mass point calculated leakage rate evaluated usirno data
up to time At

4 hr = sumation over last 4 hours of test data,
N

)

N=M+1

.
]

M = number of data points for last 4 hous of test,



. D, Progres Loglc

1,

The Bachtel TIRT computer program logic flow is controlled by a set
of user options. The user options and a brief description of their
sasociated function are presented below,

OFTION

S8, Y PUNCTION
After starting the program execution, the user
either enters the name of the file cortaining
previously entered data or initializes a new data
file.

DATA Erables user to enter raw data. When the sywtem

requests values of time, volume, temperature,
pressure and vapor pressure, the user enters the
ajpropriate data, After leting the data entry,
a summary is printed out, user then verifies
that the data were eantered correctly. If errors are
detectad, the user will then be given the
cpportunity to correct the errors. After the user
verifies that the data were entered correctly, a
Corrected Data Sumary Regport of time, data,
temperature, partial pressure of dry air, and water
vapor pressure is printed.

TREND A Trerd Report (s printed.

TOTAL A Total Time Report is printed,

MASS A Mass Point Report is printed,

T Prables user to sign-off temporarily or
permaner-tly. All data is saved an a file for
restarting.

Erables user to correct previously entered data,
A Summary Data Report is printed.

CORR

LIST

READ Enable the camputer to receive the next set of data
from the data aoguisition system directly.

PLOT

Enables usc - to plot summary data, individual sensor
data or air mass versus time,

DELETE Erables user to delete a data point,

INSERT Erables user to reinstate a previously deleted data
point.,

VOLFRA Enable user to change volume fractions.

A9
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PUNCTION
A predictor report is printed,

Emable the user to specify the time interval for a
report or plot,

Enable the user to lrput imposed leakage rate ard
calaulated ILRT leakage rates at start of
verification test.

{11

Computer Report and Deta Printout
VASS FOINT REFPORT

The Mass Point Report presents leakage rate data (wth/day) as determined
by the Mass Point Methad., The "Calaulated Leakage Rate" is the value
determinad frum the regression amalysis. The "Contairment Air Mass"
values are the masses of dry air in the contairment (llm). These air
masces, determined from the Equation of State, are usad in the regression
anmalysis.

TOTAL TIME REFCRT

The Tntal Time Report presents data leakage rate (wti/day) as determined
by the Total Time Method, The "Calculated Leakage Rate” is the value

determinad from the regression analysis. The "Measured leakage Rates"
are t leakage rate values determined using Twtal Time calculations.
These values of leakage rate are usad in the regression analysis.

TREND REFORT

The Trend Report presents leakage rates as determined by the Mass Foint
and Total Time methads in percent of the initial cortained mass of dry
alr per day (wti/day), versus elapsed tim (hours) and mumber of data
points.

PREDICTOR REFORT

The predictor reports presents a predicted Jgyper hound on the change in
calaulated mase point leakage rate over the next iour hours,

SUMMARY DATA REFOKT

The Summary Data report presents the actual data used to calculate
leakage rates by the various methods described in the
section of this report. The seven colums are TIME, DATE, TEMP,

PRESSURE, VPRS, VOLIME, and AITMASS and contain data defined as follows:

A=10



F.

1.

TIME Time in 24~hour notation (hours and minutes) .

DATE: Calendar date (month and day).

TEMP: Contaimmant weightad-average drytulb temperature in
absolute units, degrees Rankine ('R).

PRESSURE : Partial pressure of the dry air camponent of the
contairmant atmosphere in absolute units (psia).

VIRS: Partial pressure of water vapor of the contairment
atmosphere in absolute units (psia).

VOLIME : Contairmant free air volume (cu. ft.).

ATRMASS Calaulated dry air mass (lbm).

Summacy of Measured mta and Sumary of Corrected Data

The Summary of Measured Data presents the individual contairment
atmosphere drybuldb temperatures, dewpoint temperatures, absolute total
pressure and free air volune measured at the time and date.

1.

3.

TEMP 1 through TEMP N are the drytuldb temperatures, where N = No, of
RID's. The values in the right-hand colum are temperatures (°F),
miutiplied by 100, as read from the data aocguisition system (DAS).
The values in the left-hand colum are the corrected tamperatures
epressad in absolute units ('R).

FRES 1 through FRES N are the total pressures, absolute, were N = No,
of pressure sensors. The right-hand value, in parentheses, is a
mumber of counts as read fram the DAS, This oot value is comvertad
to a value in psia by the via the instrument's calibration
table, counts versus psia. T™e left-hand colum is the absolute
total pressure, psia.

VFRS 1 through VFRS N are the dewpoint temperatures (water vapor
pressures), where N = No, of dewpoint sensors. The values in the
right-hand colum are temperatures ('F), multiolied by 100 as read
fram the DAS, The values in the left~hand column are the water vapor
pressures (peia) from the steam tables for satuwated steam
corresponding to the dewpoint (saturation) tamperatures in the center
colum,

The Summary of Correctad Data presentad correctad tempe.ature ard
pressure values ard calculatad air mass determined as fo'lows:

1.

TEMFFRATURE ('R) is the volumw weightad average contaiwment
atmosphere drytald temperature derived from TEMP 1 throgh TEMP N,

A=11
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CORRECTED ARESSURE (psia) is the partial pressure of the dry air
camponent of the contai-ment atmosphere, absolute. The volume
weightad average contairmment atmosphere water vapor pressure is
subtracted fram the volume weightad average total pressure, yielding
the partial pressure of the dry air.

VAFOR FRESSURE (psia) is the volume weighted average ocontairment
atmosphere water vapor pressure, absolute, derived from VIRS 1
through VRS N,

VOLIME (cu, ft.) is the cartaiment free air volume.
CONTAINMENT AIR MASS (lbm) is the caloculated mass of dry air in the
contairment. The mass of dry air is calculated using the contairment

free air volume and the above TEMMERATURE and CORRECTED PRESSURE of
the dry air.

A-12
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CALVERT CLIFFS - UNIT 2 JANUARY 19>H ILRT
TEMPER) TURE STABILIZATION |
\
FROM A STARTING TIMI® AND DATE OF: 6451 1156 1991

TIME 'rp ANS ! BN=TOP=1 (18-021-5
(HOURS) (°R) AVEAT AVESLT DIFF AVEAT  (AVE
(4HRS) (1HR) (2HRS) ' 2HRS)
o
,00 822,935 \
.25 522.997 )
.50 523,057 A
75 523,083 1
1.00 523,142
1.25 $23.20) \
1.50 523.274

1.7 523,378 \

2.00 523,457 L2618 04
2,25 $23.54) L2730 . 0%
2,50 523,620 L281% .13&
2.7% 523,719 L3133 025
3,00 523,859 L3159 1810\ |
3.25 524.76% .781% 1,908 \ |
1.50 %24.709 JI17% -, 367 %
| 3.75 524,687 654  =.230 \ }
| . 4.00 524.688 438 829 ~=.391¥ L615%  ~,193
| 4.25 524,699 425 =,066 .49+ 578%  «,151
4,50 524.709 413 L001 L4120 ,545%  «,202
4.7% 524.794 . 435 ,107 328+ (538¢  -,127
5.00 524.849 427 J1€1 L 266w L495¢  ~1,944
6.25 524.941 434 L2427 193¢ NTTL L 337
5.50 525,021 437 (312 .i25¢ L 15€# (233w
5,75 525,067 422 273 L 149 T L (1034
| 6.00 525,107 412 257  L106% 200+ L066#
| 6.25 525.163 405 «223  ,182¢ (2300 L106#
6.50 525,228 402 .207 .195¢ L160¢ =, 045%
6,75 525,238 . 380 (171 . 20%¢ Li22% =, 1040
7.00 525.284 .156 ,178  ,178¢ ,218% =, 103#

* INDICATES TEMPERATURE STABILIZATION HAS BI'EN YATISFIED



TIME
645
700
718
730
745
100
615
8.0
845
900
915
930
945

1000

1015

103C

1045

1100

1115

1130

1145

1200

1215

1230

1245

1300

1315

1330

1345

R R R RO,

CALVERT CLIFFS = UNIT 2 JANUARY 1991 ILRT

ALMAX =
VRATET =

DATE
118
118
115
115
118
118
115
118
115
118
118
115
115
«18
1\8
118
11
118
115
118
115
115
138
115
115
1186
118
115
11%

«200
<235

TEMP
522.938%
522.997
523.057
523,083
523.142
523.203
523.274
523.378
523.457
523.54)
523,620
523.719
521.85%9
624,765
524,709
524.687
524 .588
524.699
224.709
524.794
524.849
524,941
125,021
515.067
5:.5.107
625,163
525.228
525,238
525..84

SUMMARY DATA
VOLUME = 2000000,
VRATEM = 254

PRESSURE  VPRS VOLUME

65,0676 «2047 2000000.0
65,0594 2068 2000000.0
65.0564 «2091 2000000.0
65.0614 «2086 2000000.0
65.0699 2084 2000000.0
65.0804 «2085% 2000000,0
65.0926 «2088 2000000.0
65.1028 +2092 2000000.0
65,1143 «2091 2000000.0
65.1253 «2091 2000000.,0
65.1360 «2093 2000000.0
65,1446 «2095% 2000000.0
65.1522 »2103 2000000.0
65,0713 «2917 2000000.0
65.0722 «2902 2000000.0
€5.0708 2890 2000000.0
65.0718 2880 2000000.0
65.0731 26874 2000000.0
65.0743 2871 2000000.0
£5.1568 2079 2000000.0
65,1659 »2099% 2000000.0
65,1745 .2106 2000000.0
€5.1816 +2109 2000000.0
65,1885 +2112 2000000.0
65,1944 2114 2000000.0
65.1998 «2116 2000000.0
65,2016 «2116 2000000.0
65.1983 2119 2000000.0
65,2033 «2121 2000000.,0

AIRMASS
671700.1
671535.8
671427.3
671483.8
67145%7.8
671408.0
671%22.5
671493.6
671510.4
671514.1
6718526.1
671488.7
671386.4
669395.4
669476.9
669489,5
669497.8
609498.0
669497 .8
670237.4
670260.4
670232.6
670202.7
670214,
670228
670208
670143,
670097.6
670089.8






CALVERT CLIFFS = UNIT 2 JANUARY 1991 ILRT
LEAKAGE RATE (WEIGHT PERCENT/DAY)
TOTAL TIME ANALYSIS

TIME AND DATE AT START OF TEST:
TEST DURATION:

TIME

TEMP
(R)

W -

1400
1418
1430
1445
1500
1515
1630
154¢
1600
1615
1630
1645
1700
1719
1730
1745
1800
1818
1830
1845
1900
1915
1930
1945
2000
2015
2030
2045
2100
2115
2130
2145
2200
2215
2230
2245
2300

MEAN OF THE MEASURED LEAYAGE RATES

525.320
525.375
525.418
525.445
525.481
525.518
525,566
525.603
525.632
525,664
525.664
525.701
525,781
525.764
525.792
525.816
525,849
525.880
525.906
§25.923
525.944
525,988
525,995
526,027
526.023
526.048
526,088
526.104
526.123
526,145
526,180
526.1%0
526.208
526 214
526,227
$26.240
526.2137

1400 115

9.00 HOURS
PRESSURE MEASURED
(PSIA) LEAKAGE RATE
65,2081
65,2129 291
65.2172 222
65,2215 101
65,2249 118
65,2290 .108
65.2331 «132
65.2374 «120
65.2412 «101
65,2443 104
65,2473 050
65.2507 062
65,2537 096
65.2566 074
65,2614 054
65,2641 054
65.2660 071
65,2693 072
65,2712 079
65.2749 062
65.2766 065
65,2795 080
65,2825 062
65,2848 070
65.2872 050
65.2898 050
65.2916 «06%
65.2932 oL
65,2965 064
65,2972 067
65,2993 078
65,3016 068
65.3032 + 069
65,3046 064
65,3065 061
65.3085 .058
65,3102 048

MAXIMUM ALLOWABLE LEAKAGE RATE
75% OF MAXIMUM ALLOWABLE LEAKAGE RATE
THE UPPER 95% CONFIDENCE LIMIT
THE CALCULATED LEAKAGE RATE

1991

085
0200
' 150
117
003‘.‘1



LEAKAGE RATE (AEIGHT PERCENT/DAY)
MASS PCINT ANALYSIS

TIME AND DATE AT GTART OF TEST: 1400 115 1991

. CALVERT CLIFFS = UIIT 2 JANUARY 1991 ILRT

TEST DUFATION: 9,00 HOURS
TIME TEMP PRESSURE CTMT. AIR MASS 1OSS AVERAGE MASS
(R) (PSIA; MASS (LBM)  (LBM) LOSS (LBM/HR)
1400 525,320 65.208) 670093.1
1415 525,375 65,2129 670072.8 20.3 81.1
1430 525,418 65,2172 670062, 1 10.7 62.1
1445 525.445 65,2215 670072.1 «10.0 20.1
1500 625,481 65,2249 670061.1 11.0 2.0
151% 525,518 65,2290 670056, 4 4.7 29.4
1530 526,566 65,2331 670037.6 18.8 17.0
1545 525,603 65,2374 670034.6 3.0 33.4
1600 525,632 65,2412 670036.5 “1.9 28,3
1615 525.664 65,2442 670027.6 8.9 29.1
1630 525.664 65,2473 670058, 4 -30.7 13.9
1645 525,701 65,2507 670045, 8 12.6 17,2
1700 525,751 65,2837 670012.9 32.8 26.7
1716 525.764 65,2566 670026.4 «13.5 20.5
1720 $25.792 65,2614 670040, 4 «14.0 15.1
| 1745 525.816 65,2641 670036.4 4.0 15.1
| . 1800 525.849 65,2660 670014.3 22.1 19.7
1815 525.880 65,269 670007.8 6.5 20.1
1830 525,906 65,2712 669994, 4 13.5 21.9
| 1845 525,923 65,2749 670011,13 «16.9 17.2
1900 525.944 65,2766 670002.2 9.1 18.2
: 1915 525,988 65.279% 669975.9 26.2 22.3
1930 525.995 65,2525 669997,5 «21.6 17.4
1945 526,027 65,2848 669980, 4 17.1 19.6
2000 26,023 65,2872 670010.0 “29.6 13.9
20185 526,048 65,2898 670006, 0 4.0 13.9
2030 526,088 65,2916 669972.9 33.1 18.5
2045 526,104 65,2932 669968,7 4.2 18.4
2100 526.123 65,2955 669967.7 1.0 17.9
2115 526,145 65,2972 669957.0 10.7 18.8
' 2130 526.180 65,2993 669935, 3 21.7 21.0
2145 526,190 65.3016 669945, 2 “9.9 19.1
| 2200 526.208 65,3032 669939.0 6.2 19.3
| 2215 $26.214 65,3046 669944.6 -5, 6 18.0
2230 526.227 65,3065 669949.1 “4.,5 16.9
2245 £2¢.240 65,3085 669952, 2 «3.0 16.1
| 2300 $26.237 65..102 669973, 1 -20.9 13.3
| FREE AIR VOLUME USED (CU. FT.) «2000000., 0
| REGRESSION LINE
| INTERCEPT (LBM) = 670075.8
| SLOPE (LBM/HR) = ~15.1
| MAXIMUM ALLOWABLE LEAKAGE RATE = 200
\ 76% OF MAXIMUM ALLOWABLE LEAKAGE R..TE = 150
| THE UPPER 95% CONFIDENCE LIMIT = . 060
' THE CALCULATED LEAKAGE RATE = 054
|




CALVERT CLIFFS = UNIT 2 JANUARY 1991 ILRT
TREND REPORT

TIME AND DATE AT START OF TEST: 1400 1185 1991

NO. END TOTAL TIME ANALYSIS MASS POINT ANALYSIS
PTS TIME  MEAS. CALCULATED UCL CALCULATED UCL

T -

2 1415 291 «291 99.000 291 99.000

3 1430 222 «222 99.000 222 . 560
4 1445 101 +109 «320 106 «310

5 1500 118 08s 294 093 «189
6 1515 «105 071 250 085 143
7 1530 «132 080 266 102 + 146
8 1545 120 081 249 «105 <136
9 1600 +101 078 225 097 122
10 16186 «104 073 212 095 114
11 1630 050 054 «179 069 «100
12 1645 062 044 160 059 087
13 1700 096 048 164 066 . 080
14 1718 074 044 157 063 084
15 1730 054 « 037 144 . 055 075
16 1745 . 054 032 «135 « 049 067
17 1800 071 032 +133 . 050 067
18 1815 072 033 <133 052 067
19 1830 079 035 «138 056 069
20 1845 062 033 +131 . 054 066
21 1900 +065 033 .129 054 064
22 19158 .080 035 «132 , 057 068
23 1930 062 034 +129 056 066
24 1945 « 970 . 035 129 087 066
25 2000 050 033 124 .083 062
26 2018 050 031 <120 050 089
27 2030 066 021 «120 051 059
28 2045 066 032 «120 052 060
29 2100 064 032 <120 +083 060
30 2118 067 033 120 054 . 061
31 2130 075 0135 122 056 063
32 2145 068 036 122 087 + 063
33 2200 . 069 037 122 058 064
Jqa 2215 . 064 037 v 122 058 064
35 2230 061 . 037 121 . 087 063
36 2245 .058 036 «iad 057 062

37 2300 . 048 038 «117 054 060






ISG CALCULATION
( ANSI/ANS 56.8 )

LD O N NS NN U SR N D A T NS S O N R TR NS S S A I SO O U D S

CALIBRATION DATA

SENSOR DISPLAY
# OF SENSORS SENSITIVITY(E) REPEATABILITY (r)
TEMPERATURE(T) 17 0.010 deg. F 0.010 deg. F
PRESSURE (P) P 0.001 psia 0.001 psia
VAPOR PRESS (Pv) 6 0,100 deg. F 0.010 deg. F

R S R D e e R SRR R - -

LENGTH OF TEST(t) 9.00 hrs
PRESSURE (P) 65,28 psia
TEMPERATURE(T) 526.0 deg. R

VAPOR PRESS (Pv) 0.00779 psi/deg. F (at 55 deg. F)
La 0.200 wtt/day

-~ A -

INSTRUMENT MEASUREMENT ERRORS

2 2 172 1/2
eT = [(ET) + (rT) ) /(¥ of sensors)
el = 0,00343 deg, F

2 2 1/2 l/2
eP = [(EP) + (rP) ) /(¥ of sensors)
ep = 0.00100 psia

2 2 1/2 1/2
ePv = [(EPV) + (rPv) ] /(% of sensors)

ePyv = 0.00032 psia

N W R S R - Bl -

INSTRUMENT SELECTION GUIDE

2 2 2 172
18G = 2400/t( 2(es/P) + 2(ePv/P) + 2(eT/T) ]

18G = 0,007 wti/day

.25La = 0.050 wti,/ray

— N



CALVERT CLIFFS - UNIT 2 JANUARY 1991 ILRT
AIRMASS LBN, REGRESSION LINE AND 6.75 La SLOPE
START TINE 1400 DATE 115 END TIME 2360 DATE 115
670100 .000

N

o A

s

669900 . 600 -

+

0.75 La

| I

663600 . 000

669700 .000 + \

6O 600 000 +—

+
4

"
"
8
3|

ELAPSED TIME



CALVERT CLIFIS UNIT 2 JANUARY 1991 ILRTY
TOTAL TIME LEAKAGE RATE, UCL AND ©.75 La - ~/7DRY
START TINE 1400 DATE 115 END TIME 2306 DATE 115

—— e ——————— ——— e e et
— -

ELAPSED TIME 9.068 HIURS




CALVERT CLIFFS - UNIT Z2 JANUARY 1991 ILRTY
MASS POINT LEAKAGE RATE, UCL AND 6.75 La - ~ DAY
START TINE 1400 DATE 115 END TINE 2366 DATE 115

2950
1
200 +
\ 0.75 La
{
150 v
\
.100 + \ 7%
\// \ A N
L \ \\\ %Z ..n
\//_\\“ \—s_”\/\_\’_’—/‘—'__“
050 + \\_#——'M\\\-———*——"/_#P‘N
RATE
v
080 + + 4 §= + + +






CALVERT CLIFFS « UNIT 2 JANUARY 1991 ILRT
LEAKAGE RATE (WEIGHT PERCENT/DAY)
TOTAL TIME ANALYSIS

TIME AND DATE AT START OF TEST! 15 116 1991
TEST DURATION: 4.50 WOURS
TIME TEMP PRESSURE MEASURED
(R) (PSIA) LEAKAGE RATE
15 526,352 65.3129
30 526,386 65.3142 442
45 526.387 65.3148 <185
100 526.421 65.3148 <332
115 526.401 65,3154 134
130 526.441 65.315% 1249
145 526,466 65,3162 266
200 526.492 65.3166 288
21% 526.509 65.3167 291
230 526.522 65.3176 269
245 526,522 65.3179 239
300 526.542 65,3187 238
3115 526.559 65.319%¢6 «233
330 526.574 65,3203 228
345 526.599 65,3203 245
400 526.629 65,3208 460
415 526,638 65.3206 255
430 $26.676 65,3219 270
445 526,685 65,7228 258
MEAN OF THE MEASURED LEAKAGE RATES = 260
VERIFICATION TEST LEAKAGE RATE UPPER LIMIT = 285
VERIFICATION TEST LEAKAGE RATE LOWER LIMIT = 185
THE CALCULATED LEAKAGE RATE - 241



CALVERT CLIFFS = UNIT 2 JANUARY 1991 ILRT
LEAKAGE RATE (WEIGHT PERCENT/DAY)
MASS POINT ANALYS1S

TIME AND DATE AT START OF TEST: 15 116 1991
TEST DURATION: 4.50 HOURS
TIME TEMP PRESSURE CTMT. AIR MASS LOSS AVERAGE MASS
(R) (PSIA) MASS (LBEM) (LBM) LOSS (LBM/HR)

15 526,352 65,3129 669855.7

10 526.386 65,3142 669824.9 30.8 123.3

45 526,387 65.3148 669829.8 “4.9 51.8
100 526.421 65.3148 669786.3 43.6 92.6
115 526.401 65.3154 669818.1 -32.0 37.4
130 526.441 65.3155 669769.0 49.3 69.4
145 526.466 65.3162 669744 .4 24,6 74.2
200 526.492 65.3166 669715.1 29.3 80.3
215 526,509 65.3167 669693.1 22.0 81.3
230 526,522 65.3176 669687 .0 6.1 75.0
245 526.%22 65.3179 669689.0 «2.0 66.7
300 526.542 65.3187 669672.9 16.1 66.5
315 8526.559 65.3196 669660,2 12.7 65.2
330 9526.574 65.320) 669648.6 11.7 63.7
345 526.599 65,3203 669616.5 2.1 68.13
400 526.629 65.3208 6695863.1 33.3 72.7
415 526.6)8 65,3206 669571.1 12.1 71.2
430 526.676 65,3219 662515.1 35.9 75.4
445 526,685 65.3228 669532.0 3.1 71.9

FREE AIR VOLUME USED (CU, ¥T.)
REGRESSION LINE

=2000000,0

INTERCEPT (LBM) = 669855.9
SLOPE (LBM/HR) - «70.8
VERIFICATION TEST LEAKAGE RATE UPPER LIMIT = 304
VERIFICATION TEST LEAKAGE RATE LOWER LIMIT = 204
THE CALCULATED LEAKAGE RATE - 254



CALVERT CLIFFS « UNIT 2 JANUARY 1991 ILRT
. TREND REPORT

TIME AND DATE AT START OF TEST: 15 116 1991

NO. END TOTAL TIME ANALYSIS MASS POINT ANALYSIS
PTS TIME MEAS. CALCULATED UCL CALCULATED UCL

------ e I

g 30 442 442 99.000 442 99.000
3 45 «185 +185 99,000 185 1.451
4 100 +332 265 1.856 292 5857
5 115 134 157 759 «+163 376
6 130 249 181 629 . 203 « 340
7 145 266 204 574 234 332
8 200 , 288 «230 +551 262 + 339
9 215 291 247 531 279 «+340
10 230 269 251 503 277 +325
11 245 <239 240 471 262 304
12 300 238 237 446 252 288
13 315 233 232 1426 244 275
14 330 228 227 408 237 264
15 345 + 245 227 398 237 261
16 400 +260 232 395 243 265
17 415 . 255 234 . 390 + 246 265
18 430 +270 239 +390 252 270
19 445 258 «24] . 385 254 <270




ALMAX
VRATET =
TIME DATE
2315 115
2330 115
2345 115
0 116
15 116
30 116
45 116
100 116
115 116
130 116
145 116
200 116
215 116
230 116
245% 116
200 116
315 116
330 116
345 116
400 116
415 116
430 116
445 116

CALVERT CLIFFS = UNIT 2 JANUARY 1991 ILRT

200
«235

TEMP
526.255
526.279
526.320
526.348
526.352
526.386
526,387
526.421
526,401
526.441
526.466
526.492
526.509
626.522
526.522
526.542
526.559
526.574
526,599
526.629
526.638
526,676
526,685

SUMMARY DATA
VOLUME = 2000000.
VRATEM = ,254
PRESSURE VPRS VOLUME AIRMASS
65.3121 »2182 2000000.0 669969.8
65,3122 «2181 2000000.0 669940.7
65.3122 «2181 2000000.0 669888.8
65.3123 2183 2000000.0 €69854.2
65.3129 «2184 2000000.0 669855.7
65,3142 2186 2000000.0 669824.9
65,3148 «2187 2000000.0 669829.8
65.3148 «2187 2000000.0 669786.3
65.3154 «2191 2000000.0 669818.3
65.3155 «2190 2000000,0 669769.0
65.3162 +2190 2000000.0 669744.4
65.3166 «2194 2000000.0 669715.1
65.3167 v2193 2000000.0 669693.1
65.3176 .2196 2000000.0 669687.0
65,3179 2193 2000000.0 669689.0
65.3187 «2197 2000000.0 669672.9
65.3196 2198 2000000.0 669660.2
65.3203 «2201 2000000.0 669648.6
65.3203 .2201 2000000.0 669616.5
65.3208 .2201 2000000.0 669583.1
65,3206 .2202 2000000.0 669571.1
65.3219 .2205 2000000.0 669535.1
65,3228 ,2206 2000000.0 669532.0



CALVERT CLIFYS UNIT 2 JANUARY 1991 ILRY
AIRMASS LBM., REGRESSION LINE AND VERIFICATION TEST LINITS
START TINE 15 DATE 116 END TIME 445 DATE 116

[,g‘;'a[h_‘u) QU0 -

b —
669800 000 - .
; LOMER
- LINIT
HET9700 000 -~
UIPPER
LINIT
669600 . 000 + N
’!".,“ ,fﬂ) ""“\‘ H
<
f+f, 39013 MM — — — -— e ———————————————————————————————— — -

ELAPSED TIME 4 .56 HOURS




CALVERT CLIYFS - UNIT £ JANUARY 1991 ILRT
TOTAL TINE LEAKAGE RATE AND VERIFICATION TEST LIMITS - /DAY
START TINE 15 DATE 116 END TIME 445 DATE 116

500
300 + UPPER LINIT
.200 + '\L >
\

> Ve LOMER LINIT
100 +

i

|
000 - '
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68.000

CALVERT CLIFFS — UNIT 2 JANUARY 1991 ILRT
AVERAGE TEMPERATURE DEGREES F

START TINE 645 DATE 115

END TINE 445 DATE 116

67.000 -

66 .000 -

65.000 -

64.000 -

T

{

+

' ' A .. 'S e %

s
-+

’
:

" S

6H3. 000 -

ELAPSED TIME - 22.00 HOURS




65.500

CALVERT CLIFFS — UNIT 2 JANUARY 1991 ILRY
PRESSURE PSIA (DRY AIR)
START TIME 645 DATE 115 END TIME 445 DATE 116

65 .300 -

T

65.200 -

-+

65.100 A

+

65 . 000 -

4 - <+ h & e & i s 3
" + & i

R

ELAPSED TIME - 22.00 HGURS



CALVERT CLIFFS UNIT 2 JANUARY 1991 ILRT
UAPDOR PRESSURE PSIA
START TIME 645 DATE 115 END TIME 445 DATE 116

20 1
215 1
INSTR.
210 + POMER
( OFF
205 !i
. (M) - + " 4 4 $ 4 PN M—— S CUS— 4 &
FLAPSED TIME 22 .00 HOUR

K



76

. 000

b .

CALVERT CLIFFS - UNIT 2 JANUARY 1991 ILRY
DRYBULB TEMPERATURE SENSORS 1-18 DEGREES F
START TIME 645 DATE 115 END TIME 445 DATE 116

4 (DECLARED FAILED)

1-3; 6"'9' & 11-18

<+

<+

+

T
.-

3 = - ' r - " & s
L] R T

ELAPSED TIME = 22.060 HOURS




CALVERT CLIFFS - UNIT 2 JANUARY 1991 ILRT
PRESSURE SENSORS 1, Z & AVERAGE TOTAL PRESSURE PSiA

START TIME 645 DATE 115 END TIME 445 DATE 116
65.600

65.5

H5.

65.

65.200 +

[ : re i i i
L ! 3 i $ e d e i i 4 . 4 . i 3 i =N
bo. i o + T L2 . ' T T T + -

ELAPSED TIMZ - 22.00 HOURS



CALVERT CLIFFS - UNIT 2 JANUARY 1991 ILRT
DEWPOINT TEMPERATURE SENSORS 1-6 & AUERAGE DEGREES F
START TINE 645 DATE 115 END TIME 445 DATE 116

58 .000

1

57.000 -

e d
ey | /\[‘ﬂ

95.000

S

4

|
% ¢ ; 3 i - d F i s 4 & il & - | W s i e
lfLi .000 : T  » T Y t T T Y T T . o T

ELAPSED TIME = 22.00 HOURS






SUMMARY OF MEASURED DATA AT 645 115

TEMP 1 = 526.2220 ( 66.552 )
TEMP 2 = 523.8390 ( 64.169 )
TEMP 3 = 524.8980 ( 65.228 )
TEMP 4 = 531.1040 ( 71.434 ,
TEMP 6 = 516.°€60 ( 56.396 )
TEMP 6 = 523.8430 ( 64.173 )
TEMP 7 = $23.4590 ( 63.789 )
TEMP 8 = $22.7710 ( 63.101 )
TEMP 9 = 522.9170 ( 63.247 )
TEMP 10 = 528.1240 ( 68.454 )
TEMP 11 = 522.8380 ( 63.168 )
TEMP 12 = $23.1890 ( 63.519 )
TEMP 13 = 523.3220 ( 63.652 )
TEMP 14 = 522.1120 ( 62.442 )
TEMP 15 = 522.1850 ( 62.515 )
TEMP 16 = 521,1980 ( 61.528 )
TEMP 17 = 521.4860 ( 61.816 )
TEMP 18 = 521.0720 ( 61.402 )
PRES 1 = 65,2710 (132240.0 )
PRES 2 = 65.2738 ( 66435.0 )
. VPRS 1 = 2032 ( 53.590 )
VPRS 2 =  .2080 ( 54.228 )
VPRS 3 =  .2003 ( 53.204 )
VPRS 4 =  .2020 ( 53.437 )
VPRS 5 =  .2182 ( 55.163 )
VPRS 6 = 2044 ( 53.753 )

SUMMARY OF CORRECTED DATA

TIME = 645
DATE = 115
TEMPERATURE (DEGREES R.) = 522.9351
CORRECTED PRESSURE (PSIA) = 65.0676
VAPOR PRESSURE (PSIA) = .2047
VOLUME (CU.FT.) = 2000000.0
AIR MASS (LBM) = 671700.1




MEASURED DATA AT
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SUMMARY OF
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SUMMARY OF MEASURED DATA AT 730 1158

TEMP 1 = 524.4160 ( 64.746 )
TEMP 2 = 523.7780 ( 64,108 )
TEMP 3 = 524.0490 ( 64.379 )
TEMP 4 = 532.0710 ( 72.401)
TEMNP 5 = 516.2140 ( 56,544 )
TMP 6 = 524.0050 ( 64,335 )
(' 7 = 523.6300 ( 63.960 )
TEMP 8 = 523.1290 ( 63.459 )
TEMP 9 = 523.2420 ( 63.872 )
TEMP 10 = 528.4100 ( 68.740 )
TEMP 11 = 523.5120 ( 63.842 )
TEMP 12 = 524.0510 ( 64.381 )
TEMP 13 = 524.2920 ( 64.622 )
TEMP 14 = 522.7330 ( 63.063 )
TEMP 15 = 523.0160 ( 63,346 )
TEMP 16 = 522.,0320 ( 62.362 )
TEMP 17 = 522.4640 ( 62.794 )
TEMP 18 = 522.1100 ( 62.440 )
PRES 1 = 65.2690 (132236.0 )
PRES 2 = 65,2709 ( 66432.0 )
VPRS 1 = .2072 ( %54.121 )
VPRS 2 = 2110 [ £4.617 )
VPRS 1 = 2047 ( 53.791 )
VPRS 4 = .2049 ( 53.826 )
VPRS 6§ = .2191 ( 55.661 )
VPRS 6 = 2089 ( 54.344 )

SUMMARY OF CORRECTED DATA

TIME = 730
DATE = 115
TEMPERATURE (DEGREES R.) = 523.0531
CORRECTED PRESSURE (PSIA; = 65.0614
VAPOR PRESSURE (PSIA) = .2086
VOLUME (CU.FT.) = 2000000.0
AIR MASS (LBM) = 671483.8




TEMP
TEMP 2
TEMP 3
TEMP 4
TEMP 5
TEMP 6
TEMP 7
TEMP 8
TEMP 9
TEMP 10
TEMP 11
TEMP 12
TEMP 13
TEMP 14
TEMP 15
TEMP 16
TEMP 17
TEMP 18

PRES 1
PRES 2

VPRS
VPRS
VPRS
VPRS
VPRS
VPRS

Lo QT I W S

SUMMARY

1 = 524.4600

523.8220
524.0340
532.0010
516.2170
§23.9960
523.6600
523.1750
523.3090
528.6330
523.6730
524.2160
524.4930
522.8580
523.2070
522.2820
522.6940
522.3560

65.2779
65.2787

.2070
.2113
2049
.2047
.2182
.2082

SUMMARY OF MEASURED DATA AT

S A~ A~ _——— ——— o~ —

(132254.0
66440.0

(

P -~ —

64.790
64.152
64.364
72.331
56.547
64.326
63.990
63.508
63.639
68,963
64.003
64.546
64.823
€3.188
63.537
62.612
63.024
62.686

54.098
54.657
53.816
53.788
55.548
54.252

745 115

' St S s St S St S Sl S Nt St Nt i st S N St

—

OF CORRECTED DATA

TIME =
DATE =

TEMPERATURE (DEGREES R.)
CORRECTED PRESSURE (PSIA)
VAPOR PRESSURE (PSIA)
VOLUME (CU.FT.)
AIR MASS (LBM)

745
119

$23.1417
65.0699
.2084
2000000.0

671457.8



SUMMARY OF MEASURED DATA AT 800 115

TEMP 1 = 524.3440 ( 64.674 )
TEMP 2 = 523.8860 ( 64.216 )
TEMP 3 = 524.0800 ( 64.410)
TEMP 4 = 532.0220 ( 72.352)
TEMP 5 = 516.2380 ( 56,568 )
TEMP 6 = 524.0660 ( 64.396 )
TEMP 7 = 523.7050 ( 64.035 )
TEMP 8 = 523.2470 ( 63.577 )
TEMP 9 = 523.4300 ( 63.760 )
TEMP 10 = 528.3340 ( 68.664 )
TEMP 11 = 523.7950 ( 64.125 )
TEMP 12 = 524.3030 ( 64.633 )
TEMP 13 = 524.6090 ( 64.939 )
TEMP 14 = 523.0190 ( 63.349 )
TEMP 15 = 523.4020 ( 63.732 )
TEMP 16 = 522.4670 ( 62.797 )
TEMP 17 = 522.9020 ( 63.232 )
TEMP 18 = 522.5800 ( $2.910 )
PRES 1 = 65.2883 (132275.0 )
PRES 2 = 65.289% ( 66451.0 )
VPRS 1 = 2076 ( 54.179 )
VPRE 2 = 2106 ( 54.577 )
VPRS 13 = 2049 ( 53.819 )
VPRS 4 = 2049 ( 53.814 )
VPRE 6§ = .2180 ( 55.520 )
VPRS € = .2083 ( 54.270 )

SUMMARY OF CORRECTED DATA

TIME = 800
DATE = 115
TEMPERATURE (DEGREES R.) = $23.2031
CORRECTED PRESSURE (PSIA) = 65.0804
VAPOR PRESSURE (PSIA) = .2085
VOLUME (CU.FT.) = 2000000.0
AIR MASS (LBM) = 671488.0



SUMMARY OF MEASURED DATA AT
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SUMMARY OF MEASURED DATA AT 830 115§

TEMP 1 = 524.5010 ( 64.831 )
TEMP 2 = 523.9140 ( 64.244 )
TEMP 3 = 524.2140 ( 64.544 )
TEMP 4 = 532.1470 ( 72.477 )
TEMP 5 = 516.4000 ( 56.730 )
TEMP 6 = 524.,1780 ( 64.508 )
TEMP 7 = 523.8180 ( 64.148 )
TEMP 8 = 523.4020 ( 63.732 )
TEMP 9 = 523.6020 ( 63.932 )
TEMP 10 = 528.3830 ( 6€8.713 )
TEMP 11 = 524.0450 ( 64.375 )
TEMP 12 = 524.4580 ( 64.788 )
TEMP 13 = 524.8260 ( 65.156 )
TEMP 14 = 523.2380 ( 63.568 )
TEMP 15 = 523.7380 ( 64.068 )
TEMP 16 = 522.8560 ( 63,186 )
TEMP 17 = 523.2290 ( 63.559 )
TEMP 18 = 522,9250 ( 63.255 )
PRES 1 = 65.3120 (132323.0 )
PRES 2 = 65.3121 ( 66474.0 )
VPRS 1 = .2080 ( 54.235)
VPRS 2 = «2116 ( 54.598 )
VPRS 3 = 2067 ( 54.C63 )
VPRE 4 = .2052 ( 53.865 )
VPRS 5 = .2182 ( 55.546 )
VPRS 6 = 2085 ( 54.296 )

SUMMARY OF CORRECTED DATA

TIME = 830
DATE = 115
TEMPERATURE (DEGREES R.) = 523.3784
CORRECTED PRESSURE (PSIA) = 65.1028
VAPOR PRESSURE (PSIA) = .2092
VOLUME (CU.FT.) = 2000000.0
AIR MASS (LBM) = 671493.6



SUMMARY OF MEASURED DATA AT

TEMPERATURE (DEGREES R.)
CORRECTED PRESSURE (PSIA)
VAPOR PRESSURE (PSIA)

VOLUME (CU.FT.)
AIR MASS (LBM)

TEMP 1
TEMP 2
TEMP 3
TEMP 4
TEMP 5
TEMP 6
TEMP 7
TEMP 8
TEMP 9
TEMP 10
TEMP 11
TEMP 12
TEMP 13
TEMP 14
TEMP 15
TEMP 16
TEMP 17
TEMP 18
PRES 1
PRES 2
VPR 1
VPRS 2
VPRS 3
VPRS 4
VPRS 5
VPRS 6
SUMMARY

524.5060
523.9590
524.3090
532.2500
516.4550
524.2950
523.9060
523.5080
523.6790
528.456C
524.1460
524.5850
524.7650
523.2850
523.8750
523.0150
523.3670
523.0530

65.3228
65.3238

2075
. 2117
.2061
.2056
.2188
.2084

845

64.836
64.289
64.639
72.580
56.785
64.625
64.2136
63.835
64.009
68.786
64.476
64.915
65.085
63.615
64.205
63.345
63.697
63.38)3
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523.4575
65.1143

.2091

2000000.0
671510.4



SUMMARY OF MEASURED
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SUMMARY OF MEASURED DATA AT 915 115

TEMP 1 = 524.6570 ( 64.987 )
TEMP 2 = 524.0890 ( 64.419 )
TEMP 3 = 524.4830 ( 64.813 )
TEMP 4 = $32.6660 ( 72.996 )
TEMP 5 = 516,5990 ( 56.929 )
TEMP 6 = $24.4420 ( 64.772 )
TEMP 7 = 524.0250 ( 64,355 )
TEMP 8 = 523.6470 ( 63.977 )
TEMP 9 = 523.7600 ( 64.090 )
TEMP 10 = 528.4450 ( 68.775 )
TEMP 11 = 524.3350 ( 64.665 )
TEMP 12 = 524.7270 ( 65.057 )
TEMP 13 = $25.0170 ( 65.347 )
TEMP 14 = 523.4480 ( 63.778 )
TEMP 15 = 524.1440 ( 64.474 )
TEMP 16 = 5$23.2770 ( 63,607 )
TEMP 17 = $23.6120 ( 63.942 )
TEMP 18 = 523.2680 ( 63,598 )
PRES 1 = 65.3450 (132390.0 )
PRES 2 = 65.3454 ( 66508.0 )
. VPRS 1 = ,2090 ( 54.362 )
VPRS 2 = \2119 ( 54.740 )
VPRS 3 = .2052 ( 53.859 )
VPRS 4 = ,2053 ( £1.872 )
VPRS § = .2190 ( 55.648 )
VPRS 6 = .2086 ( 54.209 )

SUMMARY OF CORRECTED DATA

TIME = 915
DATE = 115
TEMPERATURE (DEGREES R.) = 523.6198
CORRECTED PRESSURE (PSIA) = 65,1360
VAPOR PRESSURE (PSIA) = .2093
VOLUME (CU.FT.) = 2000000.0
AIR MASS (LBM) = 671526.1



SUMMARY OF MEASURED DATA AT 930 118§

TEMP 1 = 524.7560 ( 65.086 )
TEMP 2 = 524.1730 ( 64.503 )
TEMP 3 = 524,6050 ( 64.935 )
TEMP 4 = 532,7090 ( 73.039 )
TEMP 5 = 516.6690 ( 56.999 )
TEMP 6 = 524.5030 ( 64.833 )
TEMP 7 = 524.1070 ( 64.437 )
TEMP 8 = 523.7490 ( 64.079 )
TEMP 9 = 523.8790 ( 64.209 )
TEMP 10 = 528.4360 ( 68.766 )
TEMP 11 = 524.4340 ( 64.764 )
TEMP 12 = 524.8640 ( 65.194 )
TEMP 13 = 525.2690 ( 65.599 )
TEMP 14 = 523.5780 ( 63.908 )
TEMP 15 = 524.2580 ( 64.588 )
TEMP 16 = 523.3700 ( 63.700 )
TEMP 17 = 523.7270 ( 64.057 )
TEMP 18 = 523.3810 ( 63.711 )
PRES 1 = 65,3529 (132406.0 )
PRES 2 = 65.3552 ( 66518.0 )
VPRS 1 = .2083 ( 54.274 )
VPRS 2 = .2117 ( 54.716 )
VPRS 3 = .2067 ( %54.057 )
VPRS 4 = .2059 ( 53,950 )
VPRS 5 = .2189 ( 55.629 )
VPRS 6 = .2087 ( 54.322 )

SUMMARY OF CORRECTED DATA

TIME = 930
DATE = 115
TEMPERATURE (DEGREES R.) = 523.7186
CORRECTED PRESSURE (PSIA) = 65.1446
VAPOR PRESSURE (PSIA) = .2095
VOLUME (CU.FT.) = 2000000.0
AIR MASS (LBM) = 671488.7



TEMP 1
TEMP 2
TEM® R
TEMP 4
TEMP 5
TEMP 6
TEMP 7
TEMF 8
TEMP 9
TEMP 10
TEMP 11
TEMP 12
TSMP 13
TEMP 14
TEMP 15
TEMP 16
TEMP 17
TEMP 18

PRES
PRES

N

VPRS
VPRS
VPRS
VPRS
VPRS
VPRS

AMd W

SUMMARY

TEMPERATURE
CORRECTED PRESSURE (PSIA)

524.8520
524.2550
524.689%90
532.1270
516.8610
$24.6830
524.2680
$23.869%0
$24.0600
528.9440
$24.5090
524.9530
$25.3480
$23.6660
524.3820
523.5210
523.8280
523.48130

65.3628
65.3621

. 2095
2126
2074
.2064
2194
2094

SUMMARY OF MEASURED DATA AT

L ——————~—p—p— p——— — p—

(132426.0
66525.0

(

A ——— — —

65.222
64.585
65,019
72.457
£7.191
65,013
64.598
64.199
64.390
69.274
64.839
65.28)
65.678
63.996
64.712
63.851
64.158
6€3.811

54.431
54.829
54.150
54.020
$5.697
54.412

945 115
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OF CORRECTED DATA

TIME = 945
DATE = 115

(DEGREES R.)

VAPOR PRESSURE (PSIA)
VOLUME (CU.FT.)
AIR MASS (LBM)

523.8591
65,1522
.2103
2000000.0

671386.4



MEASURED DATA AT 1000 115

. 7890 ' 65.119
2140 ' 64.544
6510 64.981
1970 ( 70.527
. 5360 ‘ 67.866
4060 ' 64.736
2310 ( 64.561
7920 €4.122
9750 { 64.305
. 8720 ’ 69.302
. 4490 64.779
9770 307
0260 ' 65.356
. 5980 61.928
.3120 ( 64.642
59579 63.887
.8740 64.204
3290 { 63.659
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SUMMARY OF MEASURED DATA AT 1015 115

TEMP 1 = 524.6920 ( 65.022 )
TEMP 2 = 524.1470 ( 64.477 )
TEMP 1 = 524.5940 ( 64.924 )
TEMP 4 = $29.8370 ( 70.167 )
TEMP 5 = 527.4640 ( 67.794 )
TEMP 6 = 524.3000 ( 64.630 )
TEMP 7 = 524.1460 ( 64.476 )
TEMP 8 = $23.7030 ( 64.033 )
TEMP 9 = 523.9350 ( 64.265 )
TEMP 10 = 528.8700 ( 69,200 )
TEMP 11 = 524.4170 ( 64.747 )
TEMP 12 = 524.9270 ( 65.257 )
TEMP 13 = 524.9990 ( 65.329 )
TEMP 14 = 523.6330 ( 63.963 )
TEMP 15 = 524.3270 ( 64.657 )
TEMP 16 = 523.5900 ( 63.920 )
TEMP 17 = 523.8820 ( 64.212 )
TEMP 18 = 523.2830 ( 63.613 )
PRES 1 = 65.3628 (132426.0 )
PRES 2 = 65.3621 ( 66525.0 )
' VPRS 1 = L2965 ( 64.151 )
VPRS 2 = .2982 ( 64.312 )
VPRS 3 = .2990 ( 64.390 )
VPRS 4 = ,2064 ( 54.020 )
VPRS & = .3116 ( 65.573 )
VPRS 6 = .2921 ( 63.719 )

SUMMARY OF CORRECTED DATA

TIME = 1015
DATE = 115
TEMPERATURE (DEGREES R.) = 524.7086
CORRECTED PRESSURE (PSIA) = 65.0722
VAPOR PRESSURE (PSIA) = .2902
VOLUME (CU.FT.) = 2000000.0
AIR MASS (LBM) = 669476.9



SUMMIRY OF MEASURED DATA AT 1030 115

TEMP 1 = 524.6580 ( 64.988 )
TEMP 2 = 524.1260 ( 64.456 )
TEMP 3 = 524.5510 ( 64.881 )
TEMP 4 = 529.8450 ( 70.175% )
TEMP 5 = 527.3800 ( 67.710 )
TEMP 6 = 524.2570 ( 64.587 )
TEMP 7 = 524.1240 ( 64.454 )
TEMP 8 = 521.6890 ( 64.019 )
TEMP 9 = 523.9350 ( 64.265 )
TEMP 10 = 528.6910 ( 6€9.021 )
TEMP 11 = 524.4190 ( 64.749 )
TEMP 12 = 524.9420 ( 65.272 )
TEMP 12 = 525.0500 ( 65.380 )
TEMP 14 -~ 523.7240 ( 64.054 )
TEMP 15 = 524.3300 ( 64.660 )
TEMP 16 = 523.6070 ( 63,937 )
TEMP 17 = 523.8970 ( 64.227 )
TEMP 18 = 523.3140 ( 63.644 )
PRES 1 = 65,3584 (132417.0 )
PRES 2 = 65.3611 ( 66524.0 )
VPRS 1 = .2951 ( 64.012 )
VPRS 2 = 2967 ( 64.172 )
VPRS 3 = «2973 ( 64.221 )
VPRS 4 = .2065 ( 54.031 )
VPRS 6§ = +3100 ( 65.422 )
VPRS 6 = .2913 ( 63.642 )

SUMMARY OF CORRECTED DATA

TIME = 1030
DATE = 115
TEMPERATURE (DEGREES R.) = 524.6873
CORRECT<D PRESSURE (PSIA) = 65.0708
VAPOR PRESSURE (PSIA) = .2890
VOLUME (CU.FT.) = 2000000.0
AIR MASS (LBM) = 669489.5
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SUMMARY OF MEASURED DATA AT 1100 115

TEMP 1 = 524.6750 ( 65.005 )
TEMP 2 =~ 524.1410 ( 64.471 )
TEMP 3 = 524.5930 ( 64.92) )
TEMP 4 = 530,2380 ( 70.568 )
TEMP 5 = 527.4080 ( 67.738 )
TEMP 6 = 524.,2220 ( 64.5¢2 )
TEMP 7 = 524.1240 ( 64.454 )
TEMP 8 = 523.7080 ( 64.038 )
TEMP 9 = 523.9490 ( 64.279 )
TEMP 10 = 528.7000 ( 69.030 )
TEMP 11 = 524.4520 ( 64.782 )
TEMP 12 = 524,9500 ( 65.280 )
TEMP 13 = 524.8550 ( 65,185 )
TEMP 14 = 523.7640 ( 64.094 )
TEMP 15 = 524.3640 ( 64.694 )
TEMP 16 = 523.6800 ( 64,010 )
TEMP 17 = 523.9460 ( 64.276 )
TEMP 18 = 523.3440 ( 63.674 )
PRES 1 = 65,3599 (132420.0 )
PRES 2 = 65,3611 ( 66524.0 )
VPRS 1 = .2934 ( 63.851 )
VPRE 2 = .2949 ( 63.990 )
VPRS 3 = ,2948 ( 63.986 )
VPRS 4 = .2073 ( 54.133 )
VPRS § = .3082 ( 65.261 )
VPRS 6 = .2905 ( 63.569 )

SUMMARY OF CORRECTED DATA

TIME = 1100
DATE = 115
TEMPERATURE (DEGREES R.) = 524.6%88
CORRECTED PRESSURE (PSIA) = 65.0731
VAPOR PRESSURE (PSIA) = .2874
VOLUME (CU.FT.) = 2000000.0
AIR MASS (LBM) = 665498.0




SUMMARY OF MEASURED DATA AT 1115 115

TEMP 1 = 524.6260 ( 64.556 )
TEMP 2 = 524.1520 ( 64,482 )
TEMP 1 = 524.6030 ( 64.933 )
TEMP 4 = 530.2350 ( 70.%55 )
TEMP 5 = 527.4080 ( 67.738 )
TEMP 6 = 524.2580 ( 64.588 )
TEMP 7 = 524.1590 ( 64.489 )
TEMP 8 = 523.7410 ( 64.071 )
TEMP 9 = 523.9460 ( 64.276 )
TEMP 10 = 528,5320 ( 68.862 )
TEMP 11 = 524.4660 ( 64.796 )
TEMP 12 = 525.0050 ( 65.335 )
TEMP 13 = 524.9450 ( 65.275 )
TEMP 14 = 523.7690 ( 64.099 )
TEMP 15 = 524.2900 ( 64.720 )
TEMP 16 = 523.7180 ( 64.048 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>