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SUBJS;T: Zion Station Onsite Review to verify prorer oreration
of Intedrated Leak Rate Test conruter prodram with
benchaark exanrles and manual hand calculations.

To verify that the Asrle IC cosruter prosraas used during

the Zion Station containment intedrated leskrate test (ILRT) give

accurate resultsy hand calculations for 3 saarle dataset. ar{

b

provideds with the corresronding coaruter printouts.

The results show an accertable correlation between the hand
calculations and the coamruter rrintoutsy therefore the Frodram is
considered accertable for use. The leakrate calculation method

enrloved is the MASS-FLOT method.
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A OVERVIEW OF LEAK RATE TEST COMPUTER FROGRAM

-

The coaruter rrodrams wused for the ILRT were written in
AFFLESOFT BASIC using DOS 3.3 disk orerating suystem. This is the.
stan&brd landuade surrlied by APPLE COMPUTER and is resident iné
roadz only wmenory, Arplesoft Basic has 3all the necessary
aritheetic carabilities needed for ILRT computations with the
excertion of double rprecisionr necessary for the leak rate
cosputations. When double precision is necessaryr a seecial
double rrecision floating roint subroutiné surplied by S-C
Software is called agd provides 21 didit precision, All other
calculations are done in the normal 9 didit precision.

The rrodraa autostarts when the computer is turned on and is
basically a3 wmenu-driven suystems, All functions are rerformed
throush a series of senus which srosst the user.

A real tise clock resident in the comruter keers the official
test tise and displays the total elarsed time and time remaining
until the next dataset. It is crystal controlled with a battery
backur for power interrurtions.,

A asodes is used to input the raw data from the DAS located in
the AUX building through station phone lines. Another modes can
be ortionally used to pass calculated values to the station Prime
conruter for plotting mass» leakratey teareraturer dewroints or

varor pressure vs tise,



B. BRIEF DESCRIPTION OF FROGRAMS USED IN ILRT TEST

The software consists of several prodrams and data files, The -

file naning convention is as follows! Frodrams have the format! -
LRT/S&(rroSran name>, Data files have the foraat!

LRT/D7<datatile named.

There are two basic rrograms used during the ILRT for
leakrate calculations.
Frodram names ares
1. LRT/S/MAINLRT
2. LRT/S/SLRCALC

The eenu flow is illustrated telow. LRT/S/HAINLRT is the

central esrosraa and will call directly to LRT/S/SLRCALC when

needed.

LRT/S/MAINLRT
I

|
LRT/S/SLRCALC

A brief descrirtion of each prodrams follows.,

1.) DESCRIPTION OF PROGRAM LRT/S/MAINLRT

This is the central "hub’ of the systea. MAINLRT contains the

‘Main Menu’ of available functions which are either rerforaed

within the program ilself or by one of the auxiliary pProdrans,



The primary functions of HAINLRT are!
1. Establish the comnunications 1ink with the renote DAS unit.

2. Inrut raw data from the DAS (pressures) tearertures,

-

dewroints) and get the dataset time froa the clock board, -
3. ;Check for abnornal'chanSes in raw data from previous dataset%
to fias failing instrunents, Alsor rrovide the ability to lock
out failing instrunents before the calculations are wade,
4. Averase the tearerature and dewroint for each of the S

subvolunes of containment.

S. Calculate the containment averade teererture by averaging the

‘weighted’ subvolume temrertures.

6. Calculate the averase subvolume varor Pressures using
suovolume dewroints and 8 rolunomial eausation which is
curve fitted to the rsuychrometric chart.

7. Calculate the containment average varor pressure by
averadingd the ‘weisghted’ subvolume varor pressures.

8. Calculate the averade dry air sressure by subtracting the
averade varor pressure from the averase weasured air rressure,

9. Calculate the containsent dry air mass,

10, Save the values of TIME»MASS)PRESSURE» TEMPERATURE » DENFOINT,
and VAPOR PRESSURE for later use by ihe auxiliary prosgraas,

11, Print the raw and calculated values on the line erinter,

In addition to the aboves MAINLRT rerforas several other
niscollaneous.functions including:
1. Manual inrut of 2 dataset in the event of @ datalink failures

or for testing,



2, Set ur the channel allocation to classify each channel
“raw data inrut as an RTD or DEWCELL and route it

prorer subvolume.

3. Input aiscellaneous information such as Zion wnit numbery

teler@one extension of the DAS, test datey and desired dataset :

nuanber if it is to be chanded or reset.

2.) DESCRIPTION OF PROGRAM LRT/S/SLRCALC

SLRCALC is resronsible for rerforaing the statistical

leakrate calculations on which the success of the test is
detersined. To run the prodraams ortion 2 from thewmsin menu sust
be choseni ‘FERFORM LEAKRATE CALCULATION®. It perforas leaskrate
calculations for the normal 24 hour test and the inrosed leak
test. It allows the user to choose the starting and ending
dataset nuaber for the calculations and sends the results to the
line erinter. During executions it automatically loads in the
double rrecicion floating roint routines which are machine
landuade coded. Their filenanes are! DPFFP-LOADER and DFFP-1.0-
RON.

The rrodram calculates the leakrate using TIME  and
calculated MNASS for each dataset and utilizes the MASS-PLOT
sethod only. Since the leak is assumed to be constants the HASS
should vary linearly with tise, The MASS data from the starting
to ending dataset is straight-line curve fitted. The slore of
the 1line is then used to calculate the rercent leakrate per day.,
In addition» the standard deviation and 95X usrer confidence
lisit is calculated to indicate the consistency of the data being

read.,



C, BENCHHARK EXAMPLES

The following rades are provided Lo show hand calculation -
verification of the comruter prodrams LRT/S/HAINLRT andg
LRT/é/SLRCALC- which are the two resronsible for all
conputations. A sasrle S5 dataset run was used Lo show the
calculations for 3ll but the imrosed leak test. For that, a
rrevious wear’s test data was used. The turical printouts are

surplied as Exhibit A-D.

1.) Arrendix A shows values usind hand calculations of MAINLRT.

Exhibit A shows the computer values calculated using MAINLRT.

2.) Arrendix B shows values using hand calculations of SLRCALC
Exhibit B shows the comrutler values calculated using SLRCALC.
This rrodras is where the actual leakrate for the normal 24

hour test is determsined.

3.) Azrendix C shows values calculated using hand calculations of
the isrosed leak section of SLRCALC.
Exhibit C shows the computer values calculated using the

imrosed leak section of SLRCALC.

4.) Exhibit D gives a suanary of the primary values for all S

datasets.,

Hand calculated values are circled and lettered for

reference on the exhibits,
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©, CECO Z10N STATION

TEMFERATUKE CHANNELS 1 UNITS=NV,
1 (12)= 78.89 2 (22)= 78.55
6 (32)= 78.93 7 (12)= 78.35
11 (32)= 78.67 12 (12)= 78.57
16 (32)= 78.61 17 (12)= 78.42
21 (32)= 78.42 22 (52)= 80.43
26 (42)=.75.03 27 (42)= 74,7
31 (11)= 63.14 32 (21)= 63.2
36 (21)= 58.94 37 (31)= $57.97

3 (22)= 78.65

8 (22)= 78.78

13 (22)= 78.78
18 (22)= 78.45
23 (52)= 80.82
28 (52)= 77.33
33 (31)= 59.84
38 (S1)= 959.57

$3% PRIMARY VALUES 2%

SUBVOLUME AVG SUEV. VAPOR FRESSURE
1 , 28243941 PUNBIEEUE-
2 266368028 —-——@
3 , 256355898 -_—_:8
4 .24478193
S R e

AVERAGE VAFOR PRESSURE= ,243676935 ——-<::)

SUEVOLUNE  AUG. SUEVOLUME TEMP (DEG F.)
1 78,5578 A D)
2 78.8422223
3 78,6225
K 75.22
5

757778 2 <:>

;VERhﬁt CONTAINMENT TEMP= 78.1188361
AVERAGE CONTAINMENT DEWFOINT= 60.7770667
CORRECTED FRESSURES! P1= 43,7200541 . _FSIA

AVG. CORRECTED PRESS.= 43.6949817 FSI
CONT. DRY AIR PRESSURE= 43,4309048 FPSIA 0
CONT. DRY AIR MASS= 571875.726 LBS, ’P)

EG F,
[EG FJ)

1HTEGRATED LEANKATE TEST  UNIT 1
RAW AND FPRIMAKY DATA
DATASETS 1
TIMES .164L666467 KRS, T
.“l RQU DATA ¥x%
PRESSURE DETECTORS P1s JHANUAL= ©

11/21/83

4 (22)= 78.46
9 (22)= 78.88

14
19
24
29
34
39

P2= A43.6691092

(22)=
(22)=
(42)=
(52)=
(21)=
(41)=

80.16
78.87
75.89
64,53
61.75
98.94

PS1A

NP

(ST)-->S=SUBVOLUKE,»T=TYFE(O-00S,»1-WR+2-LR)

S (32)= 78.44

10
15
20
25
30
35

(32)= 78.67
(32)= 79.38
(32)= 77.86
(42)= 75.26
(11)= 42,35
(31)= 62.21

.-

CHANNELS LOCKED OUT: NONE

WET ALARN= 10
DRY ALARM= 10
PRESS ALARM= 10

PRESSUKE CALIBRATION CONSTANTS

CMl= 1,02024286 Bl= 2495446342 N2= 1.01206987 B2= -,0553451743

6N

EXHIBIN A



- LECO ZI1ON STATION

INTEGRATED LEANRATE TEST

UNIT 1 11/21/83

STATISTICAL LEAKRATE CALCULATIONS

NORMAL TEST

st“k‘x”s D‘TASET.......OO.....C 1
ENDxNG DAT‘SET....'COI.OOOQQOCO s
STARTING TIME sovvvsnnnnonnnnnns
ENDI"G 'I"E LA R RN
YOT“L 1[5‘ TIH‘ L L A N N

' -

+168666667 HOURS

+835555556 HOURS

648888889 HOURS
NUMEER OF DATASETS:vesrvosnorns s‘—___—$:;;>
STARTING CONTAINMENT MASS (B).. S918€8.75Y LBS.

MASS LEAKRATE FER HOUR (A)uusss
ALLOWABLE LEAKRATE X/DAY vovesy

111.019798

TOTAL X LEAKRATE/DAY (ASL)suvss
STANDARD DEVIATION veuvevnnnres
STUDENT T DISTRIBUTION. s s vess
95% UPPER CONITDENCE LINIT ...,

+ 235649929
2.35155556
1.00430875

+0729 XZ/DAY

+450164852 X/DAY

L/ DAY

\o

expior %




CECO 210N STATION

STATISTICAL LEAKRATE CALCULATIONS

INTEGRATED LEAKRATE TEST

UNIT 1

IMFOSED LEAK TEST

SY“R‘ING DAT“SE'..O........QI..
ENDI”G D‘r.sET.QOOOCOOCOOQOOIOQ
sT.RIING n”E LA I )
EN”’“B '!”‘ LA R R N NN
TOTAL TEST TIME sovvvnnnnnanens
NU"‘E' or DA'“SE‘SOOO...OOOOOOO
STARTING CONTAINMENT MASS (B),.
HASS LEAKRATE FER HOUR (A)..sus
ALLOVABLE LEAKRATE Z/DAY svvvee

INFOSED LEAK (SCFM)eenvnevnnes

STARTING PRESSURE sevevvvnnnes

TOTAL X LEAKRATE/DAY (IASL)ssus
IMFOSED X LEAKRATE/DAY (IL).4ss
X LKRATE OF NORMAL TEST (ASL)..
IHFOSED LEAKRATE X ERROR.vvvuss
STANDARD DEVIATION sovvvvvvnans
STUDENT T DISTRIBUTION s svsuvss
95% UFFER CONFILENCE LIMIT ...,

367

405

64,7483334 HOURS
71.,4530557 HOURS
6.,70472229 HOURS
39

$87777.983 LBS,
10.3556033 LBS./HR
10729 1/DAY -

2,25 SCFHM -—’L:]
42,0133642 FSIA

10422837342 z/nm‘& i
L0417546692 1/DAY

(0157666111 X/DAY ——l
20.9019837 1 __G0)
9.18900801€-03  %/1

1.68778771

10577926453 X/DAY

11/21/83

-~



CeCO

DATASET

NS N -

ZION STATION

TIHE

1166464667

1335555556 .

1502222222
+668884889
1835555556

MASS

S591875.726
591882.542
591878,784
S591793.156
S591827.569

EXHIBIT D

INTEGRATED LEAKRATE TEST UNIT 1
FRIMARY DATA REFORT

FRESS

43,4305048
43.431#052
43,432£483
43,4283038
43.427k372

11/21/83

TEMP

78.1188361
78.1200778
78.1376472
78.1615611
78.1221306

UEW

60.7770667
60.7054667
60.5447334
60,76841334
60.6345333

VAFR. FRES

« 263676935
+263076482
+26142732¢4
+263735567
+2623739



A ?’:" Tx

N

-~

R ey 3

I TIPPTY .

v

g

NI 3 Y, 48 -;’!g—s

1SS 15.6.10A
Rev. 3

APR 2 5 1024
APPENDIX 6

SIGNIFICANT EVENTS LOG

A. Record any changes in the valve )ineup, any leaks repaired or pther
'fixes' made, and any event which s not consistent with normal operating

procedures. ;
v

B. -At least once per day record all 5 SW discharge pressures on the SW to
=“the RCFCs.

C. Note any significant climatic changes (rain, snow, etc.)

Recorded
_Date | Time Event, By

1hale 1433 Siartal 24 hovr Lank Toet @ Detw Secteda %
2130l64] 144 3| Conplered 24 hov Lenke Tart @ Detnler ¥ |87 | 7 Lalon]

Leak Rate = O. 0254 '/-/.t.g
QS'AU,FMMU..u =0.02 l%/éaj
a|0l94 1533 | Tposed a leake OF 3. 2834 SCFMT Daw Sex#(92 | 77 Lhloe)

(2006 on Rotometer Scale)
1130l84) 1633 | Stared Topased bnlc Tare @ Dun St ®2O2 2 tlen

Yaimc120 | Slappel Tomposed TesT @ Dala S€T#3¢57 2,04 |

0918 | STavted Dalta Gollectiorn Sor Adpsstalamthor |
Normal TeST aT bata Sot # 377  |qoobed

'//rl 2005 Sr»MD"'MocmAL 7€s7r @ DA 45D B b

0.02.78 ?{, Einme m/ntt :
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APPENDIX G

SIGNIFICANT EVENTS LOG

Record any changes in the valve lineup, any leaks repaired or éther

AO
'fixes' made, and any event which s not consistent with normal operating
“procedures. 4

B. At least once per day record all 5 SW discharge pressures on the SW to
the RCFCs.

e. Note any significant climatic changes (rain, snow, etc.)

Recorded
_Date | Time Event By
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APPENDIX G
SIGNIFICANT EVENTS LOG

A. Record any changes in the valve lineup, any leaks repaired or other
.'fixes' made, and any event which 1s not cons'stent with norma} operating
. _procedures
B. At least once per day record all 5 SW discharge pressures on the SW to
the RCFCs.
C. Note any significant climatic changes (rain, snow, etc.)
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SIGNIFICANT EVENTS LOG

A. Record any changes in the valve 1ineup, any leaks repaired or other

‘fixes' made, and any event which s not consistent with norma) operating
5 procedures

B. At least once per day record all 5 SW discharge pressures on the SW to
the RCFCs.

C. Note any significant ciimatic changes (rain, snow, etc.)
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