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he Reactor Building Integrated Leakage Rate ' Type A* Test is performed to
_.

demonstrate that leakage through the primary reactor containment systems and

components penetrating primary reactor containment do not exceed the allowable

leakage rates specified in the Plant Technical Specifications.

The purpose of this report is to provide information pertinent to the activities related

to the preparation, test performance, and reporting of the South Texas-Project

Electric Generating Station Unit 2 Integrated l_cakage Rate Test (ILRT).

Highlights of activities and events which occured prior to and during the ILRT are
presented in Section II, Test Synopsis,

Section 111, Test Data Summary, contains data and results necessary to demonstrate

containment atmosphere stabilization, acceptable _ leakage rate, and' successful

ve ification test. In addition, plots provided in Appendices B and C supply a visual

history of containment atmospheric conditions beginning with the 24 hour ILRT test

period and ending with the verification test.

Information in Section IV, Analysis and Interpretation, supplies the technical details -

associated with the ILRT computer program and its associated hardware as well as

the instrumentation used during the ILRT.

: Section V, References,-lists the documents used for the conduct of the ILRT.

De successful periodic Type A and verification test were performed according to the -

requirements- of the South Texas Project Unit 2 Technical Specifications and

10CFR50, Appendix J. The test method used was the Absolute Method, as described

in ANSI /ANS 56.81987, ? Containment System I.cakage Testing Requirements".

I
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Leakage rates were calculated using Mass point Analysis as described in ANSI /ANS E

56.8-1987. The Total Time Analysis equations from ANSI N45.41972, b akage -

Rate Testing of Containment Structures for Nuclear Reactors"were run concurrently:

for informational purposes. The test results are reported in accordance with the .

requirements of 10CFR50, Appendix J, Section V.B.3.

ATTACHMENT I
ST-HL AE-179 #
PAGE:_.5 0F 7 6

i

- 2

. . .

- . .



GP R-263117 GENERAL Pl!YSICS CORPORATION
, .

ATTACHMENT '
11, llIST SYNOPSIS SI HlzAE-379 I

PAGE L OF-74

Prior to containment pressurization on September 22, 1991, site personnel were

engaged in prerequisite activities for the conduct of the ILRT. The ILRT was

conducted at the beginning of the refueling outage. The following discussion

highlights some of the activities that were essential to the successsful and timely

completion of the ILRT. These items are presented in chronological order.

A. Pre-pressurization Activites

These activities included ILRT procedure review and finalization, ILRT

computer program checkout and linkup to the Fluke 2280B Data Acquisition

System, ILRT instrumentation installation - and operability checks, and-

containment subvolume weighting -factor and sensor failure analysis

calculation.

The ILRT instrumentation was calibrated prior to the ILRT as recommended

by ANSI N45.4-1972, Sections 6.2 and 6.3. Final ILRT instrumentation

operability checks and in situ checks, as specified in ANSI /ANS 56.8-1987,

Section 4.2.3.1, were performed to ensure that all instrumentation was

operating correctly. Calibration records for the ILRT instrumentation system

components are retained at the plant.

Per ANSI /ANS 56.8-1987, Section 5.5.1, a temperature survey was performed

on all elevations of the reactor containment building, and at several locations

in the dome region. The survey was conducted with the containment

ventilation unns in the proposed ILRT lineup.

3
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Phase Time Frame - Duration

I
Pressurization From: 0158 on 9/22/91 - 16.05 hours -

To: 1801 en 9/22/91

Stabilization From: 1810 on 9/22/91 4,13 hours
'

To: 2218'on 9/22/91

ILRT Test From: 2235 on 9/22/91 24.22 hours

To: 2248'on 9/23/91

Verification Test From: 2303 on 9/23/91 4.00 hours

To: 0303 on 9/24/91

C. Containment Pressurization

Containment pressurization started at 0158 on September 22,1991 using five

1500 scfm, three 1200 scfm, and three 900 scfm diesel-driven 100% oil free air -

compressors, The pressurization rate was maintained at approximately 3.6 psi

per hour until containment pressure reached 40 psig. At this time, the'

pressurization rate was gradually reduced by reducing the number of--

operating compressors. All compressors were stopped when the containment ;

| pressure reached 44.6 psig at 1801 on September 22,1991. This was within-

the procedural limits of 42.5 +3,0 psig.
,

During pressurization a containment walkdown was performed to identify
L

L potential leakage. No measurable leakage was' observed.- Pressurization was

conducted with the use of the Reactor Containment Fan Cooling Units.

However; the fans were stopped at a pressure of 40 psig and were not used

during the ILRT or verification test. No abnormal temperature stratification

was observed.
q
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The stabilization phase was started at 1810 on September 22,1991. By 2210

on September 22,1991, the temperature stabilization criteria of ANSI /ANS -

56.8 1987 had been met. Operations required a boron sample to be taken

every 12 hours because rods were locked at the top for a rapid refueling. A

sample was taken prior to the 24 hour ILRT test period. This activity was

completed at 2218 and the temperature stabilization data was still within

limits.

E. ILRT Test Period

The ILRT was officially started after the 2218 data point with the next data

point at 2235 on September 22,1991 and was successfully completed at 2248

on September 23,1991. The maximum allowable leakage rate (I,) for the

containment is 0.3 % wt. per day with a test acceptance limit of 0.225 % wt.

per day (0.75 L,). The Total Time and -Mass Point Analyses were run

concurrently on the General Physics ILRT Computer Program. The leakage

rate results are as follows:

Total Time Mass Point
Analysis Analysis
E wt./ day % wt./ day

Calculated Leakage Rate 0.0491 * 0.0628 *

95 % Upper Confidence 0.0569 * 0.0653 *
Leakage rate

Does not include penalties for nonstandard alignments and water level*

changes

5
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A successful verification test was conducted following the ILRT.- At 2252 on September 23,

1991, a leakage rate of 25.98 scfm was imposed on the primary containment. The 25.98 sefm

leakage imposed (L ) on the existing containment leakage was slightly less than L. (0.3 %

wt./ day) at 0.2839 % wt per day. The verification phase was completed at 0303 on the next

day.

The verincation test results are presented below:

.

Total Time Mass Point
Analysis Analysis
% wt./ day % wt./ day

Leakage Rate (L ) 0.0491 0.0628

Imposed Leak (1,) 0.2839 0.2839

Lower Limit:
L + L., + 0.25 L, 0.2580 0.2716o

Composite Leakage (,) 0.3153 0.2994

Upper Limit: 0.4080- 0.4216
L, + L, + 0.25 L.

G. Local Leakage Rate Testing

Subsequent to the completion of the ILRT, "as found" local leakage rate testing (LLRT) was

performed as required by 10CFR50, Appendix J. Results from this testing were required for

those penetrations not exposed to the ILRT-pressure to complete the analysis _of the "as

found" ILRT results. The "as found" local leakage rate testing was completed on November

12, 1991.

6
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A. Plant Information -

Owner 11ouston Lighting & Power Company
City Public Service- Board of San
Antonio
Central Power and Light Company
City of Austin

'

Plant South Texas Pro *ect Electric Generating
Station Unit 2

Location Wadsworth, Texas

Containment Type Post-tensioned concrete with a steel liner

NSSS Supplier, Type Westinghouse,4 loop PWR

Date Test Completed November 19,1991

B. Technical Data

Containment Net Free Volume 3,380,000 cubic feet

Design Pressure 56.5 psig

Design Teraperature 286 F

Calculated Peak Accident
Pressure 42.5 psig

Calculated Peak Accident 323 F
Temperature

C. Test Results - Type A

Test Method Absolute

Test Pressure 42.5 psig

7
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Calculated leakage Rate,1, 0.%28 % wt./ day3

95 % Upper Confidence Limit
_ _ _

leakage Rate 0.0653 % wt./ day

Integrated L.cakage Rate Total Time Analysis Test Results (Presented for
informadon only):

Calculated Ixakage Rate,1, 0.0491 % wt./ day3

95 % Upper Confidence Limit -
Leakage Rate 0.0569 % wt./ day

Maximum Allowable Leakage Rate, L, 03 % wt./ day

ILRT Acceptance Criteria,0.75 L, - 0.225 % wt./ day

Verification Test Imposed Leakage
Rate, I, 25.98 scfm or 0.284 -%

wt./ day

Verification Test Mass Point' Analysis Results and Limits

Upper Limit
_

0.4216 '% "<t./ day
(L + L,, + 0.25 L )o

- Calculate Composite 0.2994 %_wt./ day
leakage Rate, I,

Lower Limit 0.2716 % wt./ day i
(L + L,, 0.25 L.)o

Verification Test Total Time Analysis Results and Limits (Presented for information
only)-

Upper Limit 0.4080 % wt./ day
(I, + L., +- 0.25 L,) i

_ Calculated Composite 03150 % wt./ day
leakage Rate,la

tower Limit 0.2580 % wt./ day
(I$ + L.m - 0.25 L.)

8
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The report printouts of the ILRT and verification test calculations for
the Total Time and Mass Point Analyses are provided in Appendices
B and C. Stabilization data is provided in Appendix A.

D. Test Results - Type B and C Tests

A summary of local leakage rate test results since the ILRT in 1988 are
included in Appendix F.

E. Integrated Leakage Rate Measurement System

1. Absolute Pressure

Quantity 2

Manufacturer Ruska a

Type Quartz Manometer DDR 6000151-100 !

Range 0 - 100 psia

Accuracy i 0.02 % of reading

Sensitivity i 0.001 psia

Repeatability 0.003 psia

Resolution 10.001 psia

2. Drybulb Temperature

Quantity 24 ,

Manufacturer Thermetrics Maveric

Type FTA-T12,100 ohm platinum resistance
temperature detectors (RTD)

Range, calibrated 32 - 120 * F

Accuracy 10.4 F

Sensitivity 1 0.01 F

9
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Ouantity 6

Manufacturer EO & O

Type Model 660, Chilled mirror hygrommeters |

Range, calibrated 40 100* F

Accuracy 10.54 * F

SensitMty * 0,1 * F

4. Verificatioit Flow

Quantity 2

Manufacturer Brooks

Type Model 1020AK4CC91 A Rotometer

Range 4 40 scfm @ 40.5 psig 90 F

Accuracy 2% F.S.
I

5. Readout Device

Quantity 1

Manufacturer Fluke

Type Model 22800

Repeatability

Drybulb Temp 10,072 '' F

Dewpoint Temp * 0.0081* F

Resolution 1 0.01 F

10
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The Instrumentation Selection Guide (ISG) value from ANSI /ANS 56.81987 based on a 14 hour test ,

and the above ILRT insaamentation configuration is 0.009 % wt./ day. (Refer to Appendix D for

calculations). The sensor locations and volume fractions as installed for the ILRT are shewn in
i

Appendix 0.

F. Information Retained at Plant

The following information is available for review at the South Texas Project Electric

Generating Station site:

1. Access control procedure used to control access to the containment during testing.

2. A listing of all containment penetrntions, including the total number, sire, and

function.

3. A listing of normal operating instrumentation used for the leakage test.

4 A system lineup (at time of test), showing required valve positions and status of

piping systems.

5. A continuous, sequential log of events from the initial survey of containment to

restoration of tested systems.

6. Documentation of instrumentation calibrations and standards, including a sensor

failure analysis.

7. Data to verify temperature stabilization criteria as established by test procedure

(Appendix A).

8. The working copy of the test procedure that includes signature sign-offs of

procedural steps.

9. The procedure and data that verifies completion of penetration and valve testing,

including as found leak rates, corrective action, and final leak rates.

10. - Computer printouts of ILRT data and automated data acquisition printouts along

with summary description of the computer program,

11
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11. The Quality Assurance audit plan or checklist that was used to monitor j
the ILRT with proper signoffs. |

] 12. A listing of test exceptions including changes in the containment j
'

system boundaries. |
13. Description of sensor malfunctions, repairs, and methods used to I

|rediatribute volume weighting fractions to operating instrumentation.

14. A review of confidence limits of test results with accompanying -|

computer printouts. |
15. Description of the method of leakage rate verification. -|
16. ILRT data plots obtained during the test.- J

17. The P&lDs of pertinent systems. ATTACHMENT I
-
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The upper 95% confidence limit (UCL) Total Time and Mass Point leakage rates
,

calculated during the ILRT were less than the test acceptance criteria of 0.75 L.
,

(0.225 % wt./ day). Additions to the calculated leakage rates must be made to

account for penetr tlon paths not exposed to the ILRT pressure and for changes in

the net free containment volume due to changes in containment water levels. These

additions are discussed below.

A. Type C Penalties

Penetration paths not exposed to the ILRT pressure and the corresponding.

as found minimum pathway leakage rates are as follows:

As Found
Pen No. SyMem Leakage Rate (scem)

M 10 111151 C Train 114

M 11 LIISI C Train 20

L M 14 1111S1 B Train 20

| M 15 LilSI B Train 20

M 18 1illSI A Train 20

M 19 L11SI A Train 20

M 23 RCFC C Train Return 636

M 24 RCFC C Train Supply 51

M 25 RCFC A Train Supply; 3543-

M 26 RCFC A Train Return 76

M 27 RCFC B Train Supply 4838

M 28- RCFC B Train Return 403

,M 32 ILRT Wrification Test 20

M 33 D'W to RIIR Pmp/IIx A - 48

M 34 CUV to Ret.RilR Pmp/lix A 3127

M 35 - CCW to RilR Pmp/lix B 6653

13.
.

-
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Pen No. System jxnknye inte (scem)

M 36 . CCW Return RIIR Pmp/lix B 2072-

M 37 CCW to RilR Pmp/lix C 20

M 38 CCW Ret.to RilR Pmp/lix C 636

M 39 CCW Supply to RCPs 2554

M 40 CCW Return from RCPs 3649

M-46 - CVCS 12tdown 61

M 48 CVCS Charging 298-
i

M 53 CVCS letdown to RilR - 20

M 55 RilR Pmp B to RWST 20

M 71 'lLRT Depressurization 20

M 76 RilR Pmp C to RWST -20 .

M 82(F) ILRT Pressure Monitoring 20 |

{M 86D RilR loop Sample 20

M 87 ILRT Depressurization 20

The total applicable local leakage rate Type C penalty addition of 29,039 y

scem, which including the upper instrumentation error, is equivalent to 0.0112 )

% wt. per day, j

;

'
B. Volume Change Corrections

.
;

1The following volumes were monitored for liquid level changes which would
'

affect the containment net free volume:
,

Volume Monitored ' Level Change Volume Change

Pressurizer 100 GAL + 13.37 cu. ft.

Normal Primary Sump 0 0

Normal Secondary Sump . + 3.2 GAL 0.43 cu, ft.'

14 .
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yolume Monitored Level Changg- Volume Change

Pressurizer Relief Tank 0 0
:
'Reactor Coolant

3 rain Tank 0 0 *

i

Safety injection 0 0 :
Accumulator A |
Safety injection 10 OAL + 1.34 cu ft.
Accumulator B

,

Safety injection 0 0
Accumulator C

Based on the volumes monitored, there was an increase in the containment

net free volume during the ILRT. This effect is already accounted for in the

measured leakagn rate.

C. As Found ILRT Results

The as left ILRT leakage rate including the required additions is as follows:

Total Time- Mass Point

k$" Iday) hE" / day)

95 % UCL leakage Rate 0.0569 0.0653

Type C Penalties 0.0112 0.0112
*

Volume Change 0 0

As Found 95 % UCL
Leakage Rate 0.0681- 0.0765

The as found Total Time and Mass Point 95 % UCL leakage rates are less

than the test acceptance criteria value of 0.75 L, (0.225 % wt./ day).

D. As Left ILRT Results

No repairs or adjustments were made on a minimum pathway basis which
iwould require correction to the as found ILRT result..

:

'

15

- - - - - - -

,

_. - _ . . . _ , _ _ _ . . , , , _ . , . _ _ . . _ . _ . , _ . , . , ,. . . _ . . ., , ~ . . _ . . . . . . _ , . . - -_ . , . _ . , , .



GP R 263117 OENERAL PilYSICS CORPORATION
. .

STnl..AE.)j! %,|()p*

V. REFERENCES | j

A. South Texas Project Electric Generating Station Department Piocedure,

OPSPil II,0007 Rev 1, Reactor Containment Building Integrated leakage

Rate Test.

B. South - Texas Project Electric Generating Station Unit. 2 Technical

Specifications.

C. South Texas Project Electric Generating Station Unit 2 Updated Final Safety

- Analysis Report.

D. Code of Federal Regulations, Title 10, Part 50, Appendix J, Primary Reactor

Containment leakage Testing for Water Cooled Power Reactors.

E. ANSI N45.41972, leakage Rate Testing .of Containment Structures- for

Nuclear Reactors.

F. ANSI /ANS 56.81987, Containment System Leakage Testing Requirements.

16

-
. . - .

au______..m_-._.-m-----u -- .-----n. - - - - - - - - - - . - - - - - - - - - - - - - - - --u---- ---'



_ _ _ _

GP-R 263117 GENEllAL PilYSICS CollPORATION
, ,

ATTACHMENT 7
ST HL AE ??? 8
PAGE _9 A .. OF 76

_

VI APPENDICES

C

17

. .
. . . _ ._



.. ..-.- _ - .- . - - . - . _ - - . -. . . . . . - - . _ - _ _ - - . . - _.- . . ._

OP.R.263117 OENERAL PliYSICS CORPORNrlON
. .

[XNCHMifd T ~
ST HL AE-TJ9 f
PAGE ._.U _. OF _7 6

_ _ _

,

1

|
;

APPENDIX A

STAI11LIZATION PIIASE DATA

_

-,w- r c--- -

- m ,.,.u.-m.



_ _ . _ _ ___ . . _ _ _ _ . - _ . . . - - . - --.

. i en 1/,u uin Hon - 1as r e'u ATTACHMENT /
ST Hl. AE 377J
PAGE _l;L_0F _26 _on 4 on . rioni . nulw. Icy.

1 wu m om,iuna o oi nm, :m u u s: n,

i VJ- . wit, ) I ic 6 .!:, I' l P W m; D' HM1 i f ii ( :t 11 iM, d "
,

! | P 2( di ! - (II!i I()| I Ml' hl' [i it i! f ''t i | 'Illi il u id I''-

)01 i .l l H :. f.'(.I Clli M i D l. . ' iM O , l. W ."
Ji 1|!!,[3? DJ ) I'l I ! !!i I vil >

'- (i 1 . i il- 11. ] / n l f (ll > L l' 1 I ! l ' J : :Ui 'I J HI : ' ,, ||L i ,, W '

l

' 'l I ! !! l ; i (J : ,. ( Ic ! I i i 1 (. hiR J , l'1 i '. h ( J 1 ' Jix

Al l'J: 1 l_ . i c i l L i < j i , : I; 11-| | ( 31 ) M,V ;, 7 E l. < '/, Wn ,

'. ) P 1 - 'l ( l! ' l 1.1. i 1 j ' < | /\ l 1< | |11(if 1
.

|J! I li ili) I:i '!;l ci. I t i 10 ; 42 1 (1?l!1
.

l' I fi (n!)lJ)) H i -. I I

O I 1, J ,l : !)| |

D 1: I I' - 1. ( ? d .Ib i . 11 fli'l I;/'||f ' ' ( A Dl ..l . ;"l ? '! 'I li , i A 11|. I.

141-- l i li il 11 1 ; l <'i i l il ;l ( l:1 (1:1 < l (, l'il I
'

l't)!!Il . I Ji ;l ; Y < i . r *! 11 1 E l-l i Vril l!I D it i I:l?Ji[L Fl<f111 l'h!.3/:llilP. 1111.11I

(M4 'l l' P: p ! LI q :; r .c.,0<br .wr ) I'!{l: ,' ; t N 16/ 0 , < .i i ?
-

11 / < 1 a f ,.' , c , , jjU, [. g.:,V( j DJ . U | c| c|: j ,$ ; t, (y ,, f,'g|(y , -a ( i , ! y )/,} j< <
, .

l

!

5 9 , 3 3 6~. -

. . ,.

UNIT 2 "\
s.

..p
-n x
"

E .

--g s
...

S
.

..
'"

U .

.,..pI 'a
*

|
..

E| s... .,
..

PSIA N....
"

.. .

s.
.. ..

~ . ...
.. ...

..

s...
.

.

: .,
.. ,

~ , . .
g....

.~,
~~

59.170." 1._ .-, , , .

, , , .

1803/ 265 T I t1E 2218/ 265

.- . . . . .



- . - _ - - ._ -. - -. . _ _ _ _ __ - - . - _ .__ _ _ -.-.. -- -

1
i

ATTACHMENT /
u.uv 1 <_c. I p a i nou i m, : . . J, . .

ST HL AE 39 9 t
.

.

PAGE _A3 0F '74_oi 'i .n n . noni: m:m'

t - it m. nn m ninn u or no rn i 011:10 m
'il'Al (*! P ;) 4. ''i' "i' - 1 (,h nNn t l~ k t il /.! I f Im ' ''

.:i . i l' it ; 1'L(r,!i ~1 U i T .1 l* l ' It H ,UI f D l .. l.:'n i f 0.. 'O l l / f'

si G{ 1 :' ,( d e })] l M I I:l l i i c.l .4 : fal 11ML C M.. f.J i !I /fi l D l !j ul; O 17 .i
' (a h;l '31 t i n i l JnlJ(fI ( l/a IEhin 101 i ] Mli Y '. ' U C l. O ., C' 1 'J -

.

0, : t SC
6 1.11 ! f 1 l : (,Ji .. I,R 1 il b i n ! vim P 1 ' 1: Al( n'

<. =i! Lle i ll .l.: t n F1c] 0 001 MMT l'! Y!.. UCI O .. 'M i'
fi f| i- -'I 10 1 CIO || li1.) l id il f ('u I
'/ lei.I! l!Ii i:i JI 61F N T' FG A l'illl-l i
'- I W ;' , t 1%D np ^l it i

O l ' l ./d '.l i nFF

( 1 i;ii ! 1 El DCfl lill' ''I l ~.MI 1.. l a's 1 ( MII. 'l I AI |L.! ( ll:ll I . li .I Un NL. I
I. I l TUl ' 11 W 1 Un i t :RIT I:,it 1. '1 E R J i i M! : I |-

eouu nuMaam cumurr wiuwon nson i non non ou3 ronu

nV!> > iMi* t 01. '4:1, -0 UIC nV 3 I till. : ';u ! .' /6 -0.01'-

"Pl.lG7.0// 11ti ,i/D (WO bl ..it l '|WCd ; t O. .Y h/;O OO60H/'dr i t >

9.91643..,
6

IJNIT 2::\.
4

MASS 'N
"

.. ~. .
idt

t

). -

i
"

LBM i
X10^5 ~: i

I

\..

(..
.

\..

\~ v...

*% ,g*: ~
*.e

'*
m. . e g

ae

*. (%
% e a

..
*%, f ,

*" %,,. #% ,[ I
\ E k-s _<..

%s6 .

3
+

..

h.

9.9115
"

, , , ,
. . . .

1803/ 265 TIME 2218/ 265

.

f-
t .

~~ - _ . ~ - , . _ _ . . , , , . . .



-_ - _ . - -

ornplo .:'w lou c,uuit.o.o
ATTACHMENT /
ST HL AE-

r u n- , u . . ,. .. .j..u ,;.. . .y, PAGE _AS_399 6_0F 76
- -

....-. .

I I !! ,, .-l i 11 ,, 111 t

!Jri R I '!1R
~~

c' . S H 1 s .c; 1 O . J ;' . O .. . :; 0 11 '

4.00 U 1 s J 0 'i O,100 0 I7 O.1!C
/'s l i | ,, ll' y D ,. 'l 7 6 0 8'90 O 3V6'

'O ! ! 1 ., r i e'st. O ,17 0 000 O.237.

,...,-.i 111 , 5 1 S O ., , ' 1 0 000 0 '; d"

~.; 00 !11 . t.6 ') 0 ' i 'i O 000 O c k''l: '
, D' 'a il | ,,61 Y O | ' '7 4 0.000 0 '? S A

)O (11,.601 0 ?/!) 0 000 0 270'

,'.,O (? 1 7J,Y 0.,311 0.000 0.. 511
' ,00 f !1,00 7 0 Pli' O.000 O. 73?
I,79 01.076 0.37E O.000 0 ,3'A'

1,.00 U1 V59 0 4 .;D O 000 0 .. <T3 0

1. 2'i Oi 0D0 0 t.01 0.000 0 .. !.'01

1.00 UP :! 4Y 0 b!-l'5 0,,000 0 ';."I F'

O , 7' S O2 ? 61! O,000 0 000 0.000
it''. 3 9 7 0 000 0 000 0,000iO ';O
O' ,, t.D 1 0 (X?O O OCO O 000;0 . id '. '.

,



.._. _ . _ _ _ . _ _ _ . _ _ _ _ . _ _ . _ _ _ _ _ . _ _ _ _ _ . _ _ . . . _ _ _ _ _ . . _ _

.. - . , . - . . . .

;

ut--Tor-a crepla znT. uni ci norur, ATTACHMENT /
> + une un nu 1 +i ST.Hl. AE 379 /

at riw PAGE .25__. OF 7 6

; 4 , '' S O t . T,';GO ,,J) 0 ,, f ', W I

6.09 U1. 3U/10 D e .|. U2 0 - |211 1
, 7 t. D :i ,. < t f',' /1 0 ,2'".1 1 -O,P26?

1. SO U1,,1646 0 .''i40 0 -0,,2/171

3 . '< b U 1,. ' 4 94 - 0 JOYrl -0.,267.1-

3,,00 0 ,, D M / - 0 ., "T,V/ 3 -O ~ . /%
2 ,. 7 'c H J . 61Y '.9 0,3060 -0 324'i
' 0 . tid 01 (U1P m; ,, C EO - O ., J, ' '.7 0-

2.,25 U1 73?S -O <1776 -0 /10/,0

00 01 0070 -0.S790 ' 0,, /16"i7
,

1.70 H1,0757 0.0000 0.0000 i

1 SO 01.,'7500 0.0000 0.0000 |
1 25 0 P . C ",01 0 0000 0.0000
1 00 02.1/t 80 O.000O O 0000
O.,70 02,.2677 0.,0000 O.,0000

0 DU O2.,3Y6H 0,,0000 O.0000
O.25 112,, 5 b :t S 0.00()O O.0/)00 i

O.00 D2. 734,.i 0,,0000 O,,0000 -

.

|

|
|

i

!

,

D

f

)

S

1

?

,..-,..w, ,--,,,,_,v,r-y_,.., m.,..-,-,.,--,,-y-,,J,--r-,,--_,,,r, ,,,__.,,,w ,,m,--- ,,,,,,,,y y e 6_, s



- . - - . _ - - - . _ _ . - - _ - . - - - - .-

~

ATTACHMENT I
ST HL AE 377 /

. ; PAGE M___ 0F .._7 h_I o, f . , i o t; o n,i r1ra t ; e!,
-- . -

. '+ .' a ,'! J j6 j

P L!'!)(4 in!A '!''ii O fn ' .: i -i l 6 it)|lli: I{
'

c

l W ci. ! :n i t .J f ,!:: J f : 1 -| ) ! ! \ H Y, l' 1 i IF i r j!! H ,, ; , ''

i ! P ,!1 I =l O 1 : :(n i ' ! !! ' I;L JJ.! H;l D l . .S !! O 'U 1/!
ct 'fr ! 11 ! l.' ' , { ! .I f : n i rii ; j !1| 1 (- f 1.!! n li is i! 'l. i'''> 1

'. , c !' ' .1 > i c,p | | t - 7, I l o t t ( . ' , 1.1 1 ' ! (; T r.1 1 ~: Ni ~ ?',
,. I,1 I .%1'

4 i ;t - I , , A ! : , ' l <; ! f i ic i ,4 117 ' ? l'i l.. ! '.l. v, "I ! .' -

Id l! .. i ! !r I il l!4 ? l .' l ' i l l li l ! ! !T l I 7 ! '' llf ^l ' ) |, '? '

l.ll t i u ; Cic!Illift I !!!)(itTI
'

.

V <!'t it;i|) ti; ici i;) im in 11)1:|!

)' l'/;',, !Hlli!1 11! l !! l
f f (- ?; l (1) I ' I*

|

1 El-a11.;A i U s., i n n I. t :) a i I:l< : n 111 : ici e , .1 11cl 3 tih1 1

M ! lli!" 11: hl 1 l.:7. I t !!4 |1 i'f>1 El.lv:1/2 fY i

0 iC )!1 '. le:M Al ci . ( t t!;l|t- | |)' U A1 t 11 p ;i ! | 1 p i j j i i f ci IH l R! V J 1. )f h i I H i l li
!
lu p , .eu,< - o , w 'neo 1 t Hi u e . 11, - r, , o q n c,vn i c;T. .

v. ' / DI . 1 1-1 c L ' U . * 0 ,, , M1 (. , ' 3 0 f: W 11I....t ' i j <| . , ' , , 1111, "-- , -

O . 3 9 4~ , s, .. ,s,. . , .

~, . / , ,

JNIT 2 ". !
N, ./ ~ . __ . / \f

.

'
1, 1:e.

,

< s i.
, .

v $ i<..

t ,

U
..

I i
I h !G

"

s (,'| t"

i ,1
U 1 s i

..

P l ~J'"

,

p ..

..

p |
..

tR
..

,

E I
"

S l
"

,,s |
..

,
_ . . . . . _

.. ,

i
.. - ;

,/. .
,

i

O.379 7 , , , ,
-

i
, , , .

. 1803/ 265 TIME 2218/ 265
,

|

|

!
_ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ . _ _ _ _ . . _ _ . . _ __. . . . _ _ , _ . _ , . . .



__ _ . _ _ _ . . _ . _ _ - _ . _ _ _ _ _ _ _ . . _ _ _ _ _ . _ . _ _ .

ATT ACHMENT l
n ice J /,a J un in ol. 11Mr c *r

ST.HL AF. Ti9 8
f P MiE . X 1 0F .1 0 -u i J n.t riont ounnc#

,

u
, a f. I til L ( 0 fd" D/ln L'fijNIU |M'

! ! ! ' op !(,) '

; - (,l ( d h", | L | J l s fil I e ' ti ll!! L 151.ll viO l ( I! j ( l I j | U ',4 ) 'l . | ' S
. ! L .I i < f l.i);t, ii6 i J i'.l itiU!A .h L! r4 R - O, 'h.*f'

.

! ! i !: ,tr ( D :1 I i 1. I, i l i I I i L . i i fil l' 1 l'il . C (C ..C f 't. .n Tl] !. !!n !! O , J 9'

5 , u ! , '! * : r (,1: l : I ,' n I l - ! J (:1. f i1:b t(, i t ) r i II't! . P .". I IC l . O , 1;'1 :i

J, .tl+ 1(" .l ';i,ilt, fl. i i _ l < .l i , MA'Ji |I i171 O. : 1 '; 1

/ N I: C h ! 11 l=.! n i'l JliIU'11 HMs L'i 2' i'. UEl. O . < 'CG'

1 j' 1(H" -l f. ;l: 1 ! ! I t 't (- l 'i< l ll l ( U l f5

' i ~ ! l e 'J , ! I i:t p.l.I'! t i ,,i/, ! 7 >J IJ i

!' 19 J ' 'h r eb FF 111)
I '' l 10 lI (4 I

(a , i l i'),. l '', .l ||il ,- l l Ml I bW1 LHIL ' 'Ji ,'11 t ! . l. (UR1 ;I:lij A N ,i

p!! 1 (ii - t [ .Fa r|~ n(p t JI(! f.lc111IciA lii:1

l'4 rl i l t D'!H:1/ .i . ' t f JJi-ic; t:1 \'/d I R, 'iij l :| kl 1.l( l 1 IcNN M el. V 10! !! 1 H111 T

(J10 41 Ni til 4:1, -- 0 .. e b ! nVis I- I 11 .i i ' b s | ,. ' , ' =0, 01 ;:

~ V;3 1.1 ic i- 1-( Ll d i t, O ,, l'N O ,1 ) ,, ( 5 0 (-f:M/>.,1 ' "r i.1 ri , ,. ! . /, f 1 ; f : ,, '''i 1

82.734'.},.
.

1

UNIT 2;;\
,

T,
'"

,

. . .

'
. .

M
.

..p
"

E '

~

R
--g .

.
~~~

T
~

. , ....

l 9

R N.
~

.. . ....
-~,..

-

..

.F x
..

..

~.
....

..
..... .

, ~
81.341" y., , ,

, , . .

1803/ 265 TIME 2218/ 265

. -- -- -- - . .- . - . . . - - -. -.



_ , ,

OPIt.263117 Ol!NERAL PilYSICS CORPORATION
, .

ATTACHMENT /
ST HL AE 319 9
PAGE.A2 _ 0F_.7 L.

APPENDIX 11

ILRT TEST DATA AND PLOTS '

,

,
.

. . .. ..



,

_

.c
0:320E i @!.$"$ffn-

| PAGE .lt- 0F _ 3 ,

UhIT 2 ] -

1,

'MASS i,

"

AMAL. :: ( , s, f,75 /a j,

a
''I +g

[[ 1,,, ,_ * g,

DAY i b . ' s, |
r

,

"
,

.;y up an au ne
-

-

LEGEND:: x, N.
i - .x'.%

_

e--
'

s.- E
g, ,

* **
%, |

.-
j ffj{f f ''_*sen._ s_

* *

7 .
e

p,e *
# "''* en eses

-- - _- ,,,., ,.

.
5

..-

1

O# 08001 _1 f_ 1 i i t 1 i 1_____f I t a 1 if f I f _t 1. __1_ _ t 4
#

e # 4 5 4 3 6 4 3 ~ 5 5 5 5 5 J B 5 4 A 8 4 5 3 4
j

2235/ 265 TIME 2248/ 266

t :r m yya a
1

23.SY Y|
'

n m oruct m eP T u:in
YOU hil Oli 1 0 llCll'; .f E B 1 DAin P'M O

J 11AlvUr.1, IWT A El17 RY ll OF DATA POI:iTM o :t 00
',M 2 3 6JJ/' 'nf.%ME ilik Ob%P!G MOI?F DURA 110N (ill ll0UNG) "'

3 Q '.1 iD Ob itOTO TUl f 1 N!.T. M E A G U RlJ D Lif A lf - 0 O'/13
O o O W11 1 bl_l,tD obli . YWJ U 1 O'l TJ ME Calf,UL AT ED 1E61; "

,

D . O tin'n r< c Pl: J I ! 1' l ijf ri; F: IT I c; T A F 'i TUl T11% 9 5'' UC L -

O .. O 'J' r ''il !-:00R D Li P:;lil:llTI Al G MA9(i PO.llii ' ..l:: A lt i
,

11f3C . 'OlllT US"' l lCL 0 . 0 6 t 'f,

;U*: Lis ,, :';*+

T' P N.,n N u m ; it: HU riEU W Oh'/7 0J

STILC11:D IFi1Ot

: O f hl r ; tI M M n R N : (;U pl.1Uli' UAl,3.IE o'i1 (IRi;;b!rI /. ' ROM 1RlV] oui;l-1)1Ni

/WO I l | #' : 00,,21 J1 / -0 00'J (WO PJESW :, SO ,. C.?O / 40 000

;Wc 9 ?O*Y;'/,,OA t '|', #50 ,W; , li:! W 1- R:r ' t D ;: 0,,M JD /-0 000S
,



_... - - - - - - . - - . - . . - - - - - . - - - - -

lMG. WA Vni uN omT H 2 o ATTACHMENT ;

S1.HieAE@? J' *

W( u AGE '.30 _. OF .26
_P

DAT2 TilfE T(I) F(1) Di(4j -m y
,

. - . . . . . . . . . _. . , , . . , . . .
. . . . . . . . . . . . .. . . . . . _

243 0.00 01 PO? '|id.77V /1 /61 0 . .E., y f u'.9 2

i:65 0 .. ? 2' 01.W:61 'c s . 7/b /J 737 0 309 Y?t270 i.

P6h 0.20 01.202 bd./74 M 739 0,303 993269
3 '6 's O 47 m ,2?p $0. */ 70 71. (d al O 306 '/912 5P
26b JA M . U/ 9 00.765 71.621 0.3GL YV112Y j

265 0W 01.16b DL763 71.631 0. W 7712 *iG i

263 1 vP W .132 50.704 7L ON 0 309 7913 F i

26!. 1.4/ H1.100 '9 3 . " ' 01 71.948 0 . 3 018 97 16D-

'h 1.72 H3 0/6 59.740 71.90' 0 307 W11 DL !.

266 1.97 G3.001 bH.741 72.129 0.390 9910D7 I

266 7!.22 01.021 60 760 71 004 0 307 791136 }

266 2 . 4 ,- 01.000 Sil . 73 b M' 01 ?. 0.30V 9710V0 .

266 P.77 00.960 Sb 730 72.167- 0 J91 991007
266 2.97 00 937 bU.727 77.167 0 391 i#r 104'*, i

RM *1.22 00.910 50 206 - 72. W4 0 0.389 79.1073 |

-366 3.47 00 f"/9 9u 719 Mt J 61 0.3v2 991.003 1

266 3. 7,2 00.062 $% 715 7D 00 0.309 V?l 0N |

P66 '.*. . ? ? 00 Ob4 SG.712 7'J 3/8 N 3'75 990963
h d 22 00.033 N.710 7E.202 0.392 f709?1

'

260 a.47 00;U10 3D ?00 72J66 0 392 790953
244 4 72 00.799 S0 706 72.226 0.393 .Y?09%
266 '6 . 9 / 00.700 >% 70 5 72 008 0.JHY 9V077Y
246 N22 80./63 08.704 "' t. , Y 34 0 309 991001 ,

266 %. 47 00.74R 5 % 701 71.9Y4 c 300 VYOO74 i

7 5.72 60,733 00.6V9 71.962 0.300 WOS66
22 N 97 90.778 5 % 690 71.830 0.366 770979 |

2r. 6 cN 00. '.*or4 *;.G . 6'7*7 71.011 0.396 Y90Y6Y
266- 6.110' 00.6V4 58.693 71.000 4.307 vYo93n
244 6.72 00 670., SW.691 71.029 0.306 7909d4
066 6.97 00. 6M4 56.690 71 703 0 '. 30 P. 99094b
266 7 22 00.430 00.699 71;710 0.385 990 R !

266 7 47 00.630- 50.60/ ~r1.720 0.30s 9Y0936 i

266 7.77. H0.624 00.606 71.e.32 0. '.,04 990043
266 7 Y7 00.612 BO 603 71.676 0.304 790713
M6 0.02 00 601 5 % 602 71.594 0.333 970917 ,

266 U.47 80 3V4 -50.600 71.b77 0.3H3 990901
266 0 72 00 D79 M1.679 71.579 0,,3 M 99093'
246 0 V7 00 560 69.670 71 485 0.382 YYO909
266 :7.22 00.D55 t4.676 7;l.4?O O U02 990700

-266 ?A7 00.D47 5 % 674 71 452 0, 38 '; 9'70 W .
266 9.72 -00.950 $9.471 /1.511 0.382 990054
266 9.?? 00.020 bO.670 73.460 O.391. 990&b2
RM 10.22 80.0"9- 50.670 71.330 -0.300 9YOS$Y
266 .lo.47 00 009 UA 660 71.371 0.381 790042
266 10.7E GN 499 3%665 71.390 0.301. 990929 ;

-?66- 10.97 00.480- S0.664 73 347 0.300 990024
'

M66 31.22- 90.400 5 0 6 64 71.333' O.300 990800
266 11 A7 80.472 $0.661 71.291 0.379 99G798-
266 11 72 90.462 00.664 71.300 0 379 990799 ;

0.379 -9?O903266 11.97 00.437 00.659 71 J00 ~
0 370 9900dY {' ?66 12.22 00.440 50.662 70.9/0.

- - . . . , . . _ . . - . , . - , . . - , . _ _ . . . . - , - -. _ _ . - _- ,, ,,.- - ,. - . ..



__ .. _ _ . _ _ _ _____ __..._ _ _ _.

t

1

ATTACHIAENT / |we P n i . maa uq1T p 2 ST.HL AE 3MP2

PAGE.2t 0F 16 ;-

- -
.

;_

L ^. T 5 rJN 1(I) P(1 DT(T) VP*r) M!N j j !
-... .. . . . . . , . . . -. , ,- ._ . _, _ - . . -

266 12.47 00./G!3 W.c DH 71.230 0.370 vvolit4
?t.6 12 uc . c;, t.3.69/ */3.104 0.370 Y90002

~

2: 0 1 ?? Ua.4?/ bdc% ?1.1 t,Q O ., 5m c%7?? t

;es 1 t s' H0. 41 / DU.656 71.149 0.37/ WOG12 |260 1 L 4/ 00.407 50.655 ?).070 0.374 790900 |
266 1 s .. /** 130,407 $H.6S5 70.90o 0 ,'7 S ' "'0!? 16 |.

U/A V/ CO.39Y S0 4 M 70 Y70 0 . 3 7 ',". 990011 '*

066 1 % 22 00. ;j92 Bf.J 6 bt 71 030 0.3"6 Y907hV |

'/ M "A <17 00.306 58.640 71.061 0.376 99474':
,i'66 24.72 00.301 60.640 /0. 'P OU Q.3?S YYO751 !

- ?66 14.97 00.376 50.640 70 932 o. VD 9YO755 (26 '. 1 N Z2 140.370 UG . 6'l6 70,YO2 0. ?i? S 9YO7.59
26 r., 16.17 00 76:3 D0.440 70.720 0.372 990703
266 1b.72 00.350 00 446 70.659 0 371 9Y0763 |

,

266 15.V? HO.J':.0 39.642 7C . 092. 0.374 990703 ;

266 16. 3 UO.345 56.64j /0.000 0.374 9y0695
264 16 A / GO.340 tn.63V 70.005 0.374 990671 ;

244 16 72 00 336 DC . 4*f ? 70 7P9 0.3/J v4NO2 !
W66 16 Y7 U0.326 $u 630 70.732 0 372 ?YO67F

.*f66 't7.22 00 307 $0,637 70. W9 0 373 99066'"> l
24 1/ A7 - 80 32'.' - 30.600 /0,716 0 372 990482 ,

Pc6 17.72 00 3JB SU .,6"ju 70.700 0 372 9V0693 I

266 1. 7 . Y 7 H0.317 50 638 70.6'.~'O O.371 990690 ;
P66 10 .@ tE 315 D3.,636 70,698 0.370 ??O664
2A6 18 A7 80. 31,:, $1?.637 70.643 0 37.1 19067V
266 18.72 00.300 50.43b 70.701 0.372 9V0609

"

.

266 10.Y7 00.306 50.633 70. 6C *) 0.371 7V0633
E'66 J9.20 MO i;90 *"8.4 32 70.633 0 371 9YO634.

266 99.4? 00.293 58 633 70A27 0.360 99066'2.

7'6e 14.72 00. 7.V1 DC.632 70.447- 0.36G Y90636
T166 19.97 80.204 03.630 70 A67 0.369 9V0619 ;
266 24.00 00 004 39.627 -70A67 0.36V ?/v0609 I

.

260 'iO A 7 G0.,273 *s9 628 70 t 01: 0. 3W 7YO'603
'*

.
1

266 - 20 72 00.276 50.629 /o A05 0.36G 990615
266 20.97 Ho,.P/0 %.Mn 70 10Y 0 . 3 6 ') . 99040* ,

;66 PJ J 00.i;60 511 620 70 295 0.367 iv0639
N. 23.47 00.260 50.62'- 70.153 0.J6M 990634
i'66 L1 72 00.257 SO.620 70.143 0 365 990644'
266 O 0? 00- 9 ST' $9.626 70.325 0 347 YVO509
266 22 OP 04.232 .50 6'?6 70.145 0.36L YYC634 '

246 22 A7 00 246 50.626 70.112 0.364. YYO611 '

266 22.7% 00.242 S8 623 70.J'67 0.360 990077
'466 22. ?? 00,236 58.622 /0.7;27 0.<366 9905/6
266 <td N: 00.233 D9.421 70.203 0.365 V90546 i2c.6 23 A7 GO.227 SH.622 70.123 0,364 990$G i
l'64 23.72 00.224 50 A22 70 087 0.364- VVODVO. <

266 T3.97 00 217 50.619 70.131 0.36$ 970L67
2+4 24.00 00.216 50 620 70.117 0 364 YV0073
264 24 22 C0 ?14 59.620 70.073 0.564 WOd7?

,

$

.

'

ww- e-r-w-4,m-+,wme. +v--s e - e -v.-.v--- --i.,-,s y-n. % y * ur a *vi v y t n-+.r-*4,.-e--+ cs mt--~~-- m , r -v ,y e -+ ever m- -n'y'v-*.'*<'=*w'*w- www e- 4-ve~p



_
. .

;

ATTACHMENT /
: Mio srpokr umI " I' ST HL AE@f 7I iPAGE A 0F l k
I; .

-- ,'.

Di T imr TTUl Lf1 CALC 41. Lei 1 L i ." . |
. - . . - . . - . . . . . . _ . _ - _ . 4 . . . . . . .

MAS 0.DD 0.0000 G.0000 0.0000 0.00')0 0.0000 |
W,S 0 ' ' ', ' 'i "F24 0.0000 0.0000 0.0000 0.0000 !.

0/. 'i n . ';< n n.tunt 0.0000 0.0000 0.1939 0.2777
'

*; ''A *6 0d/ O 1VVa 0.POO$ 0. 2 ST() 0 199+ 0., M01

P4*. O . ,",/ O.P0/0 0.?t01 0 . '. W 1 0.7 0W M1:M4

,

:24 J6 6. W O 101? 0.I40' O.MJOh 0.1 W 7 0.2106 |
V6h 1.h U . N6 / U t|O64 0.4070 0 . '.' 1 'W 0 fd.OB i

4

266 .47 0.T06H 0.2104 0.1/NU O . 'd t h / 0.?H7b*
<

266 1.7L O . l ija7 0 203% 0 34041 0. f '03P 4.?S/1
766 1.97 0.2$04 0,2246 0 3b49 0.2280 0,2//0 i

266 P . ?'d 0.14t3 D 0.2000 0.:5354 0.234Y 0.2499
f!66 E.47 0.1970 0.2064 0 3234 0. P02.i 0.2309 |
* '66 ?.72 0.2004 0.2091 0 3169 0.i:006 0,.2340e.

266 L 97 0 10bu 0.T04T 0.3062 0.17?P - 0,, P2 %7 !
266 3.2% 0.1A37 0.1946 0 Pv2:9 0.10cJ 0.2123
266 3.47 0 2004 0.1967 0. aS 06 0.1910 0.Y13b ,

;f66 L /2 0.1701 0.1707 0.201,6 0,3039 0,.L04? |
P64 L Y7 0.1P9P O.1YV7 0.27YD 0 10?H 0 206B ;
764 <1 22 0..10.59 0.1YOcf 0.2?d? 0 1869 0.2026 |
26+ 4.47 0.102V 0.1891 0.;!694 0.1046 0.1W6
266 4.72 0.1723 0.10W 0.2630 0.1007 0 1947

.

266 4.97 0.1520 0.17 F.1 0.2D60 0.1727 0.1076 [,

266 L ., 22 0.1343 0.1 70'7 0.P477 0.1623 0e1792 :'

*
*?64 %. 4 7 0.,140,4 0,,,1440 0.2403 0.1M55. 0 1723
2?6 $.72 0 .1.Tr/ O 1b07 0. ,D32 0.1490 0 16/.,2

;16 6 0. '?? 0.,1264 0.1520 0.2206 0.1427 0.,1 bod r

266 6,.20 0.,1252 0.1461 0.2100 0.136A 0 1531
26e. 4.47 0.1320- 0 1420 .. 0,2120 0 1333 0.,"489

,
'266 6'.72 0.1207 0 1379 0.2071 0.1290 0.1447

E66 6.97 0.1202 0 1312 0.7031 0.1234 0.1399
246 7.22 0.1166 O.1206 c.1953 0.1210- Os1302 ;

266 7.47 0,.j149 0.1243 0.1070 -0.1171 0.1309-
266 7.?2 0 1090 0.,t199 'O.1G42 0.1130 0 1260 i
266 7.97 0 114Y- 0., j 166 0.1797 0 1 1 0 %.t 0 1231 !

2cie 0.2R 0 ,,1 1 0's P.1131 0.1751 C.1072 0.119?
266 0.47 0 111b 0 130? 0.3710 0.1 @ 1 .0 1171 !

266 8.72 0.1033 0.1069 0.t667 0.,1024 O,.1140

266 0 9? 0.1029 n.103; 0,,ic25 0.0990 0.,1109

PM '' 22 0.1025 0.1000 0.1%7 0.0972 a 1082..
M6 ', 9,.47 0.J034 0. 0Yfd 0.3003 0.0954 O':'Ob7
F66 V.,72 v ,1002' O.09',0 0 1020- 0.0944 0.1044 |

266 ? 97 0 f06$ 'O.0V47 .3.100J 0.0935 0.1031 j
246 10 2E Q.1023 O c ci'27 ~ C.1476 0 0920 0.1013.-

*

4

'%6 30.47 0.1037 0.0930 Oe14b3 0.0912 4 1001,.-

W.A 10.72 - =0,.1043- - 0. 00'?6 0.1934 0.0V04- -0.0909 i
P66 10.97 0,1031 0.0001 -0.141o- 0.0097" 0.CY77

i 266 11.V2 0,1041 0.0069 .0.1399 0.0092 0 0970- -!
V66 11.47' O.1041 0.0059 0.1304 0.09VO 0.0964
P6A 11.72- 0 101'/ 0 0047' O 1369 0.08M 0.0956 .

266 11.Y7 0.0907 0.0034 0.14b2 'O 0077 0,,0946

266 1 P . *c.i 0.0036: 0.0810 0,,1322 0.00 % n,co22

!-
'

.

h.|

i
f

. . . - - - .-, -.-, - - - . . - . . - . - . - . . . . - . - - . - - - - . - - . - -



-
.. _

ATTACHMENT /
ST HL AE.3M 8

m nu M. w i ou n a 2 PAGE. M _ OF 7 6
, ,

lu m filit ntw t n.;.nu. st t r. .m t"'.
. . ._

. . . . . _ . . . ~ . . . . , _ . . _ . - . . . . . . . . . .-

N u . .r, O.cv04 o Ona 0,s3n1 O.0u39 0 0900Pr 6 12.7T 0.0930 0.0700 0 . 1, . '.:' 9.0 U,0 0 , 0i?'/ *'
. ( .'. - ' .C- 0, o n ,* .).3268 0.06.!1 0.0G60

. ..

JN. 13 JT O 0 sti b O.078,7 0.1249 0.000Y 0.0072264 IL47 0.0G4A O.073S 0.1'a20 0.U/74 O MM7N i s.r ? ? 7. MD 0.0720 Q.1209 0.0702 0 0044PM AL 9/ O . 0W.$ 2 0.O?OS 6.11Y1 0.0/07 t) 0050?h 34.22 0.0000 0 0675 0.1176 0.0/60 0 00202H 1.1.47' O,091.' O.0606 0.11 r.f 0 07hn 0 051(.266 14.72 0.0aul O 0677 0 1139 0.0755 0.0011
'v.6 it.97 0.Oth 6 0 066til 0.1140 0.0749 0 0003-
M6 d, ! b . 21. 0.0077 0.0640 0 11 <10 0 0741 0.0790266 1h.4/ O.0776 0.0640 0.312$ O.0733 0.07H7266 3S.7M O t)U12 0 0657 0.11tM O.0727 0.0770066 lb.V7 0 oH /1 0.06'32 0.1100 0 0726 0.0776T66 16 22 0.00cv 0.062# O.110D O.0726 0.077426o 36 47 0.0911 0.0624 0 1103 0.0720 Oa07?4
?o r' 1.4 ?? 0.03D1 0 04.20 0.1100 0.0726 0.0771d6e 16.47 0 0DP3 0461.S 0 1096 0 0724 0.07607 M. 17.,22 0. ObtM O.0612 ~O 1093 0.07Ph 0 Cv0266 17 47 0.004?. O.0604 0,10C0 0.,07P1 -0 0763'266 17 72 0.0917 0.0$?9 0 1031 0.0727 0.0*/S7.2% 1M/ O . 0t!D7 0.0593 0.1073 0.0712 0 07b2
P.66 ;O.Za 0 003? 4. 0 *,N O 1069 0.0709 0.0740266 10 47 0 0d101 0. 0 "> S2 0.1062 0 0704- 0.0743266 10.72 0.0017 0.0077 0 1057 0 0701 0.0730266 10 M O.0124 0 0.0573 0.10$4 0.0700 0 07J7266 19.22 0,0027 0.0669 0.1051 0 0699 0 0734244 19,47 0 0702 0 0564 0.204b O.0674 0.0729206 19. '/2 0 0004 O JC b5t? O.104j .O 0693 0.0725266 19 W 0 0014 0 0$U6 0.10:37 0.0699 0.0722Con 40.22 0 001e -0.0Sb2 0.1035 0 0607 0 0720266 70.67 0.0812 0. 0SWP 0 1032 0.0606 0.07102.66 20 72 0.0789 0.054S 0.1 X.0 0.0694 0.071b266 20.97 0 owe 0 0339 0.1021 0.06/H 0 0707266 21.22 0,0744 0 0333 0,.103 $ O 0673 0.07042bc, 2; 47 0.0740 0.OS20 0 1009- 0.066G 0.,06Y0
266 21.72 0.07' 21 0.05R2 0.1002 0 0662 0 06V2PS6 E'.97 0.0773 0. O Nt 0 0.0999 0.0660 0.0490766 22.02 0.0732 0 O".43 0.0??3 0 06B$ 0.,040D
2' 6A 22.47 0.0732 0.0500 0.0960 0.0601 0 06002% 27 72 0.0760 0.0$05 0 0005- 0.064(7 0. Or 77'. 'M 2P 77 0 0753 0 0".42 0.070R' O.0647 -0.v47d066 2L.P2 0.0756 0.04'/9 0.07B0 0.0445 0.0672246 PA 47 0.0720 0.0494 0 0970 0.0641 0.0667266 2A & 0.0716 0.04Y0 0,0970 0.0637 0 06f3266 EL 9 / O.0731 0.0467 0.0967 0. N,34 0.0661- -

-

266 74.00 0 0724 00@4 -0 0572 0.0631 Oa06S7266 24 2P 0.0713 0 C4'?1 0 0569 0.062G .0,.06$3

I

i
i
'

. .. -. __



- - - - - . . - - - - _- ----.----

81.289"s. ARACHMENT I !
* * "

"\ ST.HL.AE 399 f

_.____19 0F _% - -UNIT 2 \, PAGE _
s

T \
"

E ". \.x.

M
P ". \, !

.

E N"

R '
-
s-p x-

T ". \..
.

%*g..

R -

E ". ,''s , |
. ,

7,.
., . . _ >!,.

,,
. ..

-

.. s._,
-

- - _ _ . _ _ _
. .

.s.
80.214" , . . . . . . . . . . . . . . . . . r. .-

'
-

...
-

, , , . . ........., ......

2235/ 265 TIME 2248/ 266

58.7793-\
i.

UNIT 2 " 's
i,
s..p

R i -

E '\"'

,c, i- x.
g \.

--

..

U .,

y ' ' ,--

_

E.
.
.,

.. s
,

PSIA :: N . t_
~,A..

.

4..-

%...

s

%.._
,.,,

-

.
...

~ / ,*58.619"
. . . . . .

. . . . . . . . . . > - ........ ..1- . . . . . . ... . . . .. . . .

2235/ 265 TIME 2248/ 266
- . , _ . .



__

O 3932- k ArrAca e n F.

d I 's sT HieAE M 8D E ' -- -7UNIT 2" t ry 11 s, eAce 3s
,i

t --

- n ,g . 'b,
,

-g p
,t-y

~j,5
. s,.) '', s,

,

G
,

. ,_
h

V u"

p p.,_-

~ ' '

.

"

E '),.- -

~

u.,)10 3
"p
..p
"

-E
S :: l) 5j,.s,

^

i

S -

n .

L_q |
"

..

l a1,' 's"dT.
"

0*364" :- | : : :: : : : : : : : : : : : : : : : : +:

2235/ 265 TIME 2248/ 266 t

72.378: ,g,

UNIT 2" e ry'ij \
$i , i

. ['i,*|l l hs,i.

A i * -
s

gr ,, 1. U s,-
s

) |l-
re

G i '%
~

s_L I.
--

--p
~"

E wm, :g- --

I p__,..

Il \Py-~

-T > -
..

E, r, ,

M f 'w .
"

,

f ' h A,/,

I. -

F b1
_

" '

t- -

i .'

k
..

-
- - p\,;70.073_" ,, ,,,,,,,,,,,,,.,.,_,,s,

4 3 3 5 5 3 5 3 3 4 5 5. 4 4 4 5 5 I e. I 5 5 d

I

L -2235/ 265 TIME 2248/ 266
--- - . - . _ - - - - - - , . - . . - . - - . - - . - - .



- - -- - -

9'91297 imWENU
ST HL AE917 f , 6

'*
- s,-

.d PAGE_ L __ 0F 1IJNIT 2

MASS
)e\,., .

..

LBM
"

.

X10^5 :: 95 s

s,t *,e i, .
-- v- . ,).

. ,... .,.

's,..

,, s
.. s

**,w| vw
..

b..
t

l, -a
..

l

(s . - . ,
..

.
- .,..

-

- ,, |s.

%\. s.,..

6 .,>I-

, , , ., , , . .-- , , ,, , , . , , -> ,s+59.9057 ",,,, ,
i i i i i e i i e i e i i i e i e i e - i s s

2235/ 265 TIME 2248/ 266

iNI | |OD! L

P l''nUE E,lJ Li C : 'I HE OPI"!ON
i DU Wl bN 10 Ut: L' 'I Cil: IM T A ,'::43

| MAHilAL IWin iN1RY U OF DNTA i01N18 100
2 1 'AR AMI ?T id l'i' Bluil% 110 K DUP.A1 ION (IN HOU%; - 'u 1 ?16c'/
;I - EENGOR "-LO10 TOT TIME 01EASURED LE0K O 071:1
4 "t RI !!D AFIALYS19 101 T1111: Cn' .Cl .'t NI ED LL Al' ev O o 0WJ

is!l H1141 CURRiHN T DATn PT TOT T I M E 9 5;',| UCL M 0 0'!MN'

6 '3Ft lSuk D J ' F i liiN T 1 Al 3 PAOS PO'.i NT Lt NI Gre6"O
I I AGTs PO) NT 9'." 141 0 O U-

7:n t , , ;m
P PM" 9 LIURD 1-|E!!U +1A:sa 9905774cu 1

';l;!. EC ~1 |iD UPTlON:

Pan.rT SUhMANYn 'CURNt;NT V ALUL ' L' la !4 0 F NUM 1 RINIU1 PUFNr

AW:1 'T EMI t 00 - 0 ,, 0 M:) i; ll E" -J a '. ;.620 ' 40 000'

4
-

11Agf;;- < <"N;a|: , 06 4 ;;,, / bo AUG IW:W |HLnDn -0 :16;;O A-0 0005,

It



- -_ -_ - _ _ . . -___ . - _ _ - . _ . - , _ - - . - . _ _ _ . - . - .

GP R 263117 GENElm I>m> m g > g . g
r

. ,

ATTACitMENT i
ST HL AE 399 8
rME .22_0F 2.Jf2

.

APPENDIX C

VERIFICATION TEST DATA AND PLOTS

,

|
!

,

k-
. . _ _ - - , . _ .. . , - , . _ _ _ . . . . . _ ._ , . . ,



O,6216~:
ATTACHMENT /

,

ST HL AE 37 9 /-

IJNIT 2- PAGE J L _0F 7 6 --
-

..

MASS
~

ANAL. ::
.

WTW "

DAY
"

..

. .

- ~ ~ ~ . . . - _ - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ' ~
~ ~~''

. ,.

L EG END'~ j ~'

= L :: /
}..

|..

}
..

1..

i..

O.0000_"_ l p , ,
._, ,

2303/ 266 TIME 0303/ 267

VERIFICATI011 MODE TIME: 0303

OPTIONS: TEST SUMMARY

1 - mat 1UAL DATA ENTRY ts OF DATA POINTS = 17
2 - PARAMETER GRAPHS MODE DURATION (IN HOURS) = 4
3 - SENSOR PLOTS TOT TIME MEASURED LEAK = 0.2907
4 - TREND ANALYSIS TOT TIME CALCULATED LEAK = 0.3150
5 REPRINT CURRENT DATA PT MASS PT LEAK = 0.2994-

6 - SENSOR DIFFERENTIALS IMPOSED LEAK = 0.2839
TOT TIME UPPER LIMIT = 0.4080

P - PASS WORD MENU TOT TIME LOWER LIMIT = 0.2580
MASS PT -UPPER LIMIT = 0.4216

SELECTED OPTION = MASS PT LOWER LIMIT = 0.2716

TOT TIME VERIFICATION CRITERIA HAS BEEN MET

MASS PT VERIFICATION CRITERIA HAS BEEN MET

POINT SUMMARY: CURRENT VALUE/ DIFFERENCE FROM PREVIOUS POINT

AVG TEMP: 80.132/ -0.008 AVG PRESS: 58.580/ -0.002
MASS: 990055.19/ -10.625 AVG DEW PRESS: 0.3586/-0.0001

I
4
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2303/ 266 TIME 0303/ 267

VERIFICATION MODE TIME: 0303

OPTIONS: TEST SUMMARY

1 - MANUAL DATA ENTRY tt OF DATA POINTS = 17
PARAMETER GRAPHS MODE DURATION (IN HOURS) = 42 -

SENSOR PLOTS TOT TIME MEASURED LEAK = 0.29073 -

4 TREND ANALYSIS TOT TIME CALCULATED LEAK = 0.3150-

5 REPRINT CURRENT DATA PT
~

MASS PT-LEAK.= 0.2994-

6 SENSOR DIFFERENTIALS IMPOSED LEAK = 0,2839-

TOT TIME UPPER LIMIT = 0.4080
P PASS WORD MENU TOT TIME LOWER LIMIT = 0.2580-

MASS PT UPPER LIMIT = 0.4216
SELECTED OPTION : MASS PT LOWER LIMIT = 0.2716

TOT TIME VERIFICATION CRITERIA HAS BEEN MET

MASS PT VERIFICATION CRITERIA HAS BEEN MET-

POINT SUMMARY: CURRENT VALUE/ DIFFERENCE FROM PREVIOUS POINT

AVG TEMP: 80.132/ -0.008 AVG PRESS: 58.580/ -0.000
MASS: 990055.19/ -16.625 AVG DEW PRESS: 0.3586/-0.0001

_ _ - . - . _ _ . . - . - - -
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VERIFICATION MODE TIME: 0303
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OPTIONS: TEST SUMMARY-

1 --- MANUAL DATA ENTRY # OF DATA POINTS =- 17
2-.- PARAMETER GRAPHS -MODE DURATION (IN HOURS) :4
3 SENSOR PLOTS TOT TIME MEASURED-LEAK :-:0.2907-
4-- TREND ANALYSIS TOT TIME CALCULATED LEAK :0.3150
5 REPRINT CURRENT DATA PT MASS PT LEAK'= 0.2994 ;

-

6. SENSOR-DIFFERENTIALS
--

IMPOSED LEAK = 0.'2839
~

-

TOT TIME UPPER LIMIT = 0.4080.
P PASS WORD MENU ' TOT TIME LOWER LIMIT = 0.2580--

| MASS PT- UPPER-LIMIT =-0.4216-

SELECTED OPTION = ' MASS--PT' LOWER LIMIT = 0.2716--

TOT TIME VERIFICATION CRITERIA-HAS BEEN MET

MASS PT VERIFICATION CRITERIA HAS'BEEN MET

POINT SUMMARY: CURRENT VALUE/ DIFFERENCE FROM PREVIOUS POINT

AVG. TEMP: 80.132/ -0.008- AVG PRESS: 58.580/ -0.002
' MASS: 990055.19/ -1S.625 AVG DEW PRESS: 0.3586/-0.0001:
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ATTACHMENT /
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INSTRUMENT SELECI10N GUIDE CAlfULgq@GE W 0F 76 *

I. PRE TEST ISG
Page 1 of 5

A. TEST PARAMETERS

La = 0.3%/ day P = 59.7 psia !

T = 534.67 R Top = 68* F

t = 24 hours

D. INSTRUMENT PARAMETERS

1. Total Absolute Pressure
,

No. of Sensors = 2

Range: 0 -;100 psia

Sensor sensitivity error (E ): 10.001 psiap

Measurement system error (e ):p

Resolution: 0.001 psia

Repeatability of
Ruska 6000
pressure instrument: * .003 psia

Repeatability of
Fluke 8810A: i .003 psia

Repeatability of
Fluke 2280B: - i .0018 psia.

p _= [(.003)2 + (.003)2 + (.0018)2j1/2e

.e = * 0.00471593p

e = 1 [(E )2 + (,p)2)i/2 /(No. of instruments)i/2p p

0.0034088 psiae =p

'
. - . . . - . . . - . _ __
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2. Water Vapor Pressure Page 2 of 5

No. of Sensors = 6
ATTACHMENT /

hHSensor sensitivity error (E ): 0.1" F
E 7C

]g

Measurement system e.'ror (e ):n
1

Resolution: 0.01' F

'

Repeatability
of EG&G 660 10.02 F-

Repeatability
of Fluke 2280B i 0.0081" F

= i [(0.01): + (0.02): t (0.0018)2ji/2 ;cp
,

c = 10.02378 Fp

At a dewpoint;of-68 F, the equivalent water vapor pressure change _ (asi
determined from steam tables) is 0.012015 psia / F.

= i [(E )2 , -(,p)2)i/2 /(No. of instruments)i/2 (0.012015 psia / F)e7 p

-= * [(0.1): + (0.02378)2)i/2 /(6)t/2 (0.012015 psia / F)ey

e = 10.000504 psia -p .

3. Temperature

No. of Sensors = 24 -,

TSensor sensitivity error (Er):_ i 0.01 F -
i

.

Measurement system error (c7):

Resolution: 0.01" F

Repeatability: i 0.072 F '

r = i [(0.01)2 + (0.072)2ji/2e

c.r =' O.07269 F

t -. . .
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r = * [(0.01)2 + (0.07269)2;1/2 /(24)t/2c

ATTACHMENT 7-er = _i 0.0149775 F ST-HL AE 399 8

4. Instrumentation Selection Guide Formula .EESbN ---

ISO = +/-(2400/t) [2(e /P)2 +2(e /P): +2(e7/T)2)t/2 ,

p r

ISO = +/- (2400/24) [(6.52055 x 10*) + (1.56941 x 10 ) + (0.14254 x 10 )]i/2
4 4

,

ISG = 1100 [8.2325 x 10*]t/2

ISG = 1100 (9.0733 x 10-5) ,

-ISG = 10.00907 wt-%/ day _

II. POST TEST ISG

A. TEST PARAMETERS

La = 0.3%/ day P = 58.984 psia

T =- 539.884 R Top = 70.073 F-

t = 24 hours - :

9

B. INSTRUMENT PARAMETERS

1. Total Absolute Pressure

No. of Sensors = -2

Range: 0 - 100 psia-

Sensor sensitivity error (E ): i_0.001 psiap

. _ - -. ._ . . _ _ . . _ - _ . _ _ _ __
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Measurement system error (c ):p

Resolution: 0.001 psia ATTACHMENT /
ST Hl.-AE- M7 8
PAGE 1 7 F E

Repeatability of L

Ruska 6000
pressure instrument: i .003 psia

Repeatability of
Flukc 8810A: i .003 psia

Repeatability of
Fluke 2280B: i .0018 psia

= ((.003)2 + (.003)2 + (.0018)2)t/2e p

0.0M71593e =p

= i ((E )2 , (e )2)i/2 /(No. of instruments)i/2ep p p

e= 0.0034088 psiap

2. Water Vapor Pressure

No. of Sensors = 6

Sensor sensitivity error (E ): 0.1 Fg

Measurement system error (e ):g

Resolution: 0.01 F

Repeatability
of EG&G 660 0.02 I

Repeatability
of Fluke 2280B 0.0081 F

= i [(0.01)2 + (0.02)2 + (0.0018)2)i/2cp

0.02378 Fc =
p

'
_ _ _ - - - - _ - - _ - - _ _ _ - - - - - _ - - _ - _ _ _ - . -
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At a dewpoint of 70.073 F, the equivalent water vapor pressure change (as
determined from steam tables) is 0.01257 psia / F.

= i [(E )2 + (,p)2)i/2 /(No. of instruments)i/2 (0.01257 psia / F)ey y

= i [(0.1)2 + (0.02378)2)i/2 /(6)i/2 (0.01257 psia / F)ey

e = i 0.000527 psiar

3. Temperature

No. of Sensors = 24

Sensor sensitivity error (Er): 10.01 F

Measurement system error (c7):

Resalution: 0.01 F

Repeatability: 10.072 F

r = 1 [(0.01)2 + (0.072)2ji/2c

c7 = 10.07269 F

e7 = * [(0.01)2 + (0.07269)2)i/2 /(24)i/2

e = 10.0149775 Fr

4. Instrumentation Selection Guide Formula

ISG = +/-(2400/t) [2(e /P)2 +2(c /P)2 +2(e /T)2ji/2p 7 r

4 4
ISG = (2400/24)[(6.67982 x 10 ) + (1.53924 x 10 ) + (0.15996 x 10*)]i/2

ISO = 1100 [8.2351 x 10*]i/2

ISG = 1100 (9.0747 x 10-5)

ISG = 0.00975 wt-%/ day

< ..
. . . _ _ _ _ _ _ _
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APPENDIX E

GENERAL PHYSICS ILRT COMPUTER PROGRAM DESCRIPTION

_______
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DESCRIFIlON OF GENERAL PflYSICS ILRT Ci)MPUTER PROGRAM

The following paragraphs describe the various features and attributes of the General

Physics ILRT Computer Program and the process used to certify it for each

application.

RED _UNDANCY

The General Physics ILRT team was equipped with two fully operational IBM

compatible microcomputers during the ILRT and for on site data reduction and

analysis. The computer software and hardware interfaced directly with the ILRT

Measurement System Data Acquisition System (Fluke 2280B).

Two computers were brought on site for 100% redundancy, as each computer and

its software is capable of independently performing the ILRT. The General Physics

ILRT Computer Software is also capable of accepting manual input of raw sensor

data and performing all required sensor data conversions if the data logger should

cease to function. Each computer was equipped with back-up disks in the unlikely

event of a disk " crash."

_ . . _ _ _ _ _ .
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SECURITY

The General Physics ILRT Computer Program is written in IBM's _ BASICA.

BASICA is a high level programming language which combines programming ease-

with user oriented command functions to create an easy to use and_ understand

program. In order to increase speed of operation the program was then compiled

into an executable command file. Compiling was accomplished using the IBM Basic -

Compiler. In addition to' execution speed, this had the added benefit of making the -

program more secure as compiled programs cannot be_ edited or changed. The-

program requires a password to change modes of operation, start times, or enter the

data editing routine to safeguard the integrity of the raw data files.

^

FEATURES

The program itself is designed to be a.-menu driven program consisting of five -

separate, menu driven operating modes. These are the:

1. Pressurization Mode 4. Verification Mode

2. Stabilization Mode. 5. ;Depressurization Mode

3. Test Mode

!

-l

,

I

i

'

L

. _ . . - __ . - . . _ _
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These modes also correspond to the phases of the ILRT, Menu driven means that

the user is presented with a list of options that the program can perform and from

which the user can choose. It allows for interactive information exchange between

the user and the computer and prevents invalid information or user mistakes from

crashing the program. Program organization consists of a master menu which

controls access to the seven operating modes chained to the individual menus which

control these modes. The data processing, information display capabilities and

function of each mode is as follows:

1. Pressurization Mode: All data reduction, graphic displays of average '

temperature, dewpoint, and corrected pressure.

2, Stabillration Mode: All data reduction, automatic comparison of data against

ANSI 56.8 and BN TOP-1 temperature stabilization criteria, notification when

criteria is met, graphic displays of average temperature, dewpoint, and

corrected pressure.

3. Test Mode: All data reduction, calculation ofleakage rates using mass point,

total time and point-to-point analysis techniques, display of trend report

-information required by BN-TOP-1, graphic display of average temperature,

dewpoint, pressure and mass, as well as graphic display of mass point

measured leakage,95% UCL; total time measured and calculated leakage and

the total time leakage rate at the 95% UCL (as calculated by BN-TOP-1),

including a superimposed acceptance criteria line).

4. Verification Test Mode: With input of imposed leakage in SCFM

automatically calculates and displays on graph and trend report the '

acceptance criteria band, plus all graphics displays available in test mode.

5. Depressurization Mode: All data and graphics capabilities of Pressurization

Mode. In programs for BWR units, this mode also includes a Drywell to

Suppression Chamber Bypass Test routine.

4.. .. . . . . . . .
. J
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Other reduction and analysis capabilities of the General Physics ILRT co.nputer

program include:

1. Containment totai pressure conversion from counts to psia (if required), and

averaging.

2. Containment drybulb temperature weighted averaging and conversion to

absolute units.

3. Containment dewpoint temperature weighted averaging (conversion from

Foxboro deweell element temperature to dewpoint temperature if required)

and conversion to partial pressure of water vapor (psia).

4. Data storage of ILRT measurement system inputs for each data point.

5. Weight (mass) point calculations using the ideal gas law.

6. Automated Data Acquisition and/or Manual Data Entry.

7. Sensor performance and _ deviation information for sensor failure criteria,

graphic display of individual sensor performance for selected operating mode.

|
r

8. Calculation of ISG formula at beginning of test; acceptance criteria based on

number of sensors remaining and actual test duration.

9. Computer System Error Functions automatically checks for error in incoming

data, printer or disk drive faults.

__ _ __ _._. _ _- _ _ _ .
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The computer program used by General Physics has been previously certified for six

tests at the San Onofre Nuclear Generating Station and over a dozen other ILRTs.

The initial certification required verification of the program through hand

calculations and an independent review by Bechtel Power Corporation. After

certification was completed, a calibration set of raw data was used to verify software

of the program prior to usage. Additionally, once the computer was linked to the

data acquisition system and a complete data stram was available, the input function -

of each mode of the program was verified by comparing the data acquisition system

output to the computer printout data point summary.

|

!

l

_ - -
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LOCAL LEAKAGE RATE TEST SUMMARIES

Pen No, System Valve No. Test Date ' Leakage
SCCM-

M9 Containment Spray C Train CS0006 11/28/88 207

11/15/90 190

10/11/91 18

CS0001C 11/28/88 20
"

11/15/90 732

10/11/91 11-

M 10 liigh IIcad Safety Injection C Train S1000C 11/28/88 10,900:

11/15/90_ 3,936 .

9/27/91 1,238
,

10/10/91 3,489

S10004C 11/28/88 136

11/15/90 201

9/27/91 114

10/10/91- 36

M 11 Low IIcad Safety injection C Train S10030C 11/28/88- 37,4

11/15/90; %.37

9/27/91 _18 .

10/10/91 18

S10018C 11/28/88 33,1

11/15/90_ 83 =

9/27/91 241

10/10/91 10.

M 12 Chemical Cleaning Return Line- SLO 927 11/7/88 %7 -

11/16/90 14.06

10/29/91 25

S1A029 11/7/88 3,410

11/16/90__ .72.87'
8/19/91 36

,-

10/29/91 12'=

| M 13- Containment Spray B Train CS0004 11/23/88 20 -
E 10/18/90 29

11/15/91 13,740

CS0005 11/23/88 20

_10/18/90 31

-11/15/91 20
,

C50001B :11/23/88 1,280

10/18/90 4536:
'

11/15/91 91

Page 1 of 18

_ a . - -_ __ .- ._. a,-._ -. a _ - ;,._-,_... _.., _ ._



.- - .. -~- .- .. . - - - - .- -_ .

GP R-263117 4 GENERAL PHYSICS CORPORATION
. .

ATTACHMENT t i

ST HL AE-39tt ,, ;
r ou. o e vr o <

Pen No. System Valve No. Test DsR-~ TEalage
SCCM

M 14 liigh licad Safety injection B Train S10005B 11/23/88 1615

10/18/90 732

10/19/91 817

S10004B 11/23/88 25.1

10/18/90 20

10/19/91 19

11/15/91 91

M 15 lew licad Safety injection B Train S10030B 11/23/88 103.5

10/18/90 30

10/19/91- 10

S10018B 11/23/88 1,202

10/18/90 20

10/19/91 22

11/15/91 48'

M-16 Sludge Lancing liigh Pressure Line SIA0M '11/7/88 786

11/30/90 20

10/29/91 20

SL0002 11/7/88 435

11/30/90 20

-10/29/91 20

M 17 Containment Spray Train A CS0002 -12/1/88 114

10/23/90- 20

10/25/91 %-

CS0001A 12/1/88 28.8

10/23/90 54

10/25/91 90

M-18 High IIcad Safety injection A Train S10005A 12/1/88 2,970

10/23/90 .732-

| 10/9/91 1,238
|

S10004A '12/1/88 131.4

10/23/90 46.67-

.10/9/91 16

10/25/91- 70 --

M 19 Low licad Safety injection A Train SI0030A 12/1/88_ 20 -

10/23/90 20

10/9/91 10

SI0018A 12/1/88 39 ;

10/24/90 2335 |
10/9/91 35

10/25/91 114

Page 2 of 18

|
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SCCM= ,

'
M 20 Emergency Surnp Train C S10016C 11/29/88 20-

11/15/90 747

10/11/91 91 !

M 21 Emergency Sump Train B S10016B 11/23/88 20

10/18/90 20

11/15/91 90

M.22 Emergency Sump Train A S10016A 12/1/88 791

10/23/90 344

10/25/91 1,569

M.23 RCFC Component Cooling Water CC0208 11/11/88 5,390

Return Train C 11/17/90 3,993

9/28/91 1,2(a

CCO209/ 11/11/88 20

CC0210 12/9/88 2,110

1/17/89 2,370

11/17/90 4,420

9/28/91 636

CC0210/ 11/11/88 82.1

CG8tA 1/17/89- 2,050

11/17/90 4,420

9/28/91 409

10/7/91 200

M 24 RCFC Component Cooling Water - CC0198 11/10/88 Failed
Supply Train C 1/3/89 60.1

11/9/90 Failed :

11/15/90 16,769

9/28/91 51

CC0197/ 11/10/88 3,170
CC0199 11/15/90 1,799

9/28/91 138

M 25 .RCFC Component Cooling Water CC0058 11/14/88 Failed -
Supply Train A 2/11/89 -1,363

10/22/90- 3Xe
10/11/91 3,870-

CC0057/ 11/14/88- 7,490
CC0059 11/4/90 1,284

10/11/91 3,543

Page 3 of 18

i
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Pen No. System Valve No. Test Date Leakage
SCChi

hi 26 RCFC Component Cooling Water Return Train CC0068 11/13/88 3,340
A 11/4/90 190

10/11/91 841

CC0069/ 11/14/88 17,710
CC0070 11/4/90 103

10/11/91 76
,

CC0069 11/14/88 16,460
CC0862 1I/4/90 240

10/11/91 46

hl-27 RCFC Component Cooling Water Supply Train CC0138 11/18/88 921 1

D 10/10/90 643
11/2/91 5,165

CC0136/ 11/18/88 1,840
CC0137 10/10/90 1,555

11/1/91 4,838-
11/12/91 4,349

hl 28 RCFC Component Cooling Water Return Train CC0147 11/18/88 960 .;
B 10/19/90 2,544

11/2/91 2,499

CC0148/ 11/18/88 Failed
CC0149 1/11/89 11,060

10/19/90 Failed
10/19/90 1,013

11/7/91 269
11/12/91 Failed
11/14/91 376

CC0148/ 11/18/88 Failed
CC0863 1/11/89 11.150

10/19/90 1,013

11/7/91 403
11/14/91 3,128

hi-29 Si Accumulator Sample PS4824 11/11/88 64.3
11/3/90 20
10/17/91 51

PS4466 11/11/88 62.4
11/3/90 20
10/17/91 20

l

Pa0e 4 of 18 '
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Pen No. System Vahr No, Test Date Leakage
SCCM

M 30 Reactor Coolant Drain Tank Vent & WL4920 11/7/89 39

Nitrogen Supply 10/3/90 20

10/17/91 20

WL4919 11/7/89 Failed

12/5/89 35

10/3/90 Failed

11/21/90 20

10/17/91 20

M 32 ILRT Verification 2 Blank 11/7/8R 20

Flanges 10/1/sd 20

9/3/91 20

10/1/91 20

M 33 Component Cooling Water Supply to CC0013 11/14/88 Failed
RilR Pmp/lix A 2/3/89 10,490

10/31/90 3,034

10/12/91- 241

CC0012 11/14/88 37.6

10/31/90 139

10/12/91 48

M 34 Component Cooling Water Return CC0049 11/14/88 2,190
from RilR Pmp/lix A 11/1/9 7,299

10/12/91 3,127

CC0050 11/14/88 10,740

11/3/90 1,0 13

10/12/91 3,306

M 35 Component Cooling Water Supply to CC0123 11/16/88 8,780
RilR Pmp/lix 13 10/15/90 Failed

11/29/90 30,243

11/7/91 Failed

11/17/91 7,782

CC0122 11/16/88 Failed

1/7/c9 10,150

11/28/90 3,289

11/7/91 6,653

M 36 Comp (ment Cooling Watcc Return CC0129 11/16/88 14,220
from RHR Pmp/IIx B 10/17/90 2,774

11/8/91 2,072

11/14/91 634

CC0130 11/16/88 17,650

10/17/90 Failed
i 10/19/90 2,056

11/8/91 3,543
|

Page 5 of 18
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Pen No, System Yalve No. Test Date Leakage
SCCM ' '

M 37 Component Cooling Water Supply to CC0183 11/10/88 238

RilR Pmp/H C 11/9/90 312

9/28/91' 40

|CC0182 11/10/88 901

11/9/90 269

9/28/91 0

M 38 Component Cooling Water Return CC0189 11/11/88 7,940

from RHR Pmp/Hx C 11/17/90 142

9/28/91 841

CC0190 11/11/88 20 -

11/17/90 415-

9/28/91 636

M 39 Component Cooling Water Supply to CC0319 11/9/89 2,700

RCPs 11/5/90 4,479

10/2/91 3,858

CC0318/ 11/9/89 15,030

CC0291 ' 11/5/90 312

10/2/91 2,554

M-40 Component CoolingiWater Return CCN03/ 11/10/89 980
From RCPs CC0446/ 11/16/90. 3,166

CC0542 10/2/91 3,649 -

CC04M/ 11/10/89 21,200

CC4493 11/16/90 7,299

10/2/91 13,355

11/19/91 11,195

M-41 Normal Purge Exhaust IIC0009/ 11/29/88 7,220

HC0010 3/30/89 6,640

11/21/89- 2,530

5/14/90 2,310 -

11/4/90 3,291

3/26/91 3,143

9/21/91 1,665

M-42 Normal Purge Supply liC0008/ 11/29/88- Failed
HC0007 12/10/88 12,580

7/11/89 11,700

11/21/89 12,600

1/9/90 1,395

7/3/90 1,054 .

11/15/90 484 |
6/27/91 298

9/21/91 636
i

,

Page 6 of 18 |
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Pen No. System Valve No. TekNY Ndc
SCCM -

M 43 Supplernentary Purge Supply 1100003/ 11/29/88 Fa .J
FV9776 12/13/88 1,870

3/14/89 1,504.

7/3/89 1,257

10/3/89 1,MS

1/2/90 3,680

3/19/90 2,500

6/28/90 847

10/8/90 1,013

12/20/90. 2,800

3/20/91 1,727

7/11/91 841
'

9/21/91 1,449

'

M-44 Supplementary Purge Exhaust ilC0005/ 11/29/88 Failed |
FV97n 12/13/88 -1,681

12/19/88 1,056

3/16/89 1,135

7/5/89 1,260

9/28/89 1,771

12/26/89 1,713

3/20/90 2,030

6/19/90 1,089

10/25/90 1,089

2/15/91 2,800

6/6/91' -1,490 -

9/21/91 2,085

M45 Rx Makeup to Pzr Relief Tank RQ046 12/16/89 702

11/27/90 47

11/21/91 52

RC3651/ -12/16/89- 745
AF2458 11/27/90 1,727

11/21/91 1,929

M-46 CVCS Letdown CV0022/ 11/15/88: 5,370
'CV0023 5/18/90 63

10/30/90 50

10/11/91- 61 ,

10/17/91 297 '

CV0024 '11/15/88 64

10/30/90 19

10/11/91 76

10/17/91 78

Page 7 of 18 |
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Pen No. System Valve No. Test Date - Leakage
i

SCCM |

M-47 RCP Seal Water Return CV0077/ 11/17/89 26
CV0078 10/28/90 39

11/2/91 1,665 i

11/7/91 264

11/17/89 27 .
'

CV0079 10/28/90 11

:11/7/91 298

M-48 CVCS C'harging CV0026 11/15/88 2,900

12/9/88 15,920

1/16/89 5,000

10/29/90 5,484

10/11/91 1,911

10/20/91 5,165

CV0025 11/15/88 320

10/29/90 3,291

10/11/91 298

10/20/91 817

M 51(A) RCP A CVCS Seal Supply - CV0034A .11/10/88 20

10/24/90 20

10/15/91 12

CV0033A 11/10/88 126.5

10/24/90. 20

10/15/91 12

M51(B) RCP B CVCS Seal Supply - CV0034B - 11/10/88 670

10/24/90 312

-10/5/91 .12 -

CV0033B 11/10/88 20

10/24/90 '20
10/5/91 0

M-52(C) RCP C CVCS Seal Supply CV0034C ' 11/10/88 89

10/24/90 20

10/30/91- 20

CV0033C 11/10/88 23

10/24/90 20

10/30/91 20

M-52(D) RCP D CVCS Seal Supply CV0034D 11/10/88 414

10/24/90 20

10/15/91- 117

CV0033D 11/10/88 20

.10/24/90 46

11/23/90 60

10/15/91 12
_
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M 53 CVCS Letdown to RilR CV0158 11/8/88 Failed
1/12/89 407
10/23/90 20
10/21/91 20

CV0157 11/8/88 20
11/26/90 20
10/21/91 143-

M 55 RilR B to RWST R110036B 11/10/88 579
10/16/90 640
11/12/91 20

R110064B 11/10/88 744
10/16/90 640
11/12/91 20

M 56 Liquid Waste to lloldup Tank WLO312 11/10/89 45
11/25/C0 20
11/9/91 7,813

WL4913 11/10/89 79
11/25/90 20
11/9/91 115

M 57 Service Air to RCB SA0505 11/21/88 307
11/24/90 122
11/8/91 70

SA0504 11/21/88 39
11/24/90 73
11/8/91 31

M-58 Instrument Air to RCB 1A0541 11/13/89 1,090
10/25/90 115

10/19/91 143

1A8565 11/13/89 20
10/25/90 20
10/14/91 20

M-61 Demin Water to RCD DWO502 11/12/88 82
10/23/90 20
11/5/91 20

DWO501 11/12/88 20
10/23/90 20
11/5/91 20
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Pen No. System Valve No, Test Date Leakage
,

SCCM ,

M 68(A) Nitrogen Supply to St Accumulators S10058- 12/6/88 1,042

1/16/89 335

10/11/90 24

10/2/91 30

S13983 12/6/88 80

10/11/90 27

10/2/91 20

M-68(C) Prr Relief Tank Ve 41 FV3653 11/6/89 175

10/24/90 20

10/2/91 51

FV3652 11/6/89 20

-10/24/90. 20

10/2/91 50

M-68(E) Safety injection Test Line FV3970 .12/6/88 20

10/10/90 =142

10/16/91 20

FV3971 12/6/88 20

10/10/90 142

10/16/91 20 .

M-69 Spent Fuel Pool Cooling & Cleanup FC0013F 11/9/88 34
'

11/15/90 36

11/21/91 37

FC0050. 11/9/88 20

11/15/90 20

11/21/91 20
,

FC0013E 11/9/88-- 20

11/15/90 643

11/21/91 380

M 70 Spent Fuct Pool Cooling & Cleanup FC0006C 11/9/88 32-

11/15/90 20

11/21/91 28

FC0007C 11/9/88 35 :

11/15/90- 227

11/21/91- 102 i

!' M 71 ILRT Depressurization 2 Blanks 11/7/88 37

|- 10/1/90 20

| -' 9/3/91- 20
I 10/1/91 32

Page 10 of 18
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Pen No. System Valve No. Test Date Leakage
SCCM

M 72 C<mtainment Normal Sump ED0064 11/15/89 '20

11/27/90 20

11/14/91 20

ED7800/ 11/15/89 26

AP2453 11/27/90 28,081

11/14/91 20

M 75 RCP Oil Return Line POO217 11/8/88 40

10/2/90 20

11/6/91 20

POO218 11/8/88 38 -

10/2/90 23

11/6/91 20

M 76 RilR C to RWST RII0063C 11/8/88- 338

11/13/90 83
~

9/28/91 0

RII0064C 11/8/88 348

11/13/90 148

9/28/91- 20

M-77 RCB Fire Protection FP0943 - 11/16/89 1,240

11/1/90 -3,580

- 10/30/91 2,902

FP0756 11/16/89 690

11/1/90 3,177-

10/30/91- 2,085

M 79 Sludge Lancing low Pressure Line S1404 11/7/88 669
.

'

11/24/90 24

10/29/91 76 '

SIA012 11/7/88 1,887

11/24/90 643

10/29/91 143

M-80(A) Radiation Monitoring Supply RA0001/ 11/13/89 68
RA0004 10/30/90 46-

10/15/91 19

M-80(D) RCB liydrogen Monitoring Return CM4128/ 11/8/89 ~37

CM4127 10/4/90- 20-

10/21/91 20

Page 11 of 18
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Pen No. System Valve No. Test Date Leakage
SCCM

,

M 80(E) RCB llydrogen Monitoring Supply CM4135 11/8/89- 88

10/5/90 29

10/5/91 0~

CM4101 - 11/8/89 59

10/5/90 20

10/5/91 0

M 80(F) Radiation Monitoring Exhaust RA0003/ 11/13/89 20
RA0006 10/30/90 20.

10/15/91 20

11/23/91 20

M 81 RCP Oil Changing Line POO204 11/8/88 323

10/2/90 20

11/6/91 20

POO203 11/8/88 447-

10/2/90 24

11/6/91 20

M 82(A) Breathing Air to RCB BA0006 11/9/88 71

10/5/90 20

10/23/91 20

BA0004 11/9/88- 185

10/5/90 20

10/23/91 20

M-82(D) RCB llydrogen Monitoring Sample CM4136 11/7/89 263
Supply 11/24/90 377

11/19/91 65

CM4104/ 11/8/89- 360
AP2456 11/24/90 24,035 f

11/19/91 Failed
12/1/91 20

M 82(E) RCB liydrogen Monitoring Return CM4134/ 11/8/89 360-
CM4133/ - 10/4/90 24
AP2457 - 10/12/91 51

M-82(F) ILRT Pressure Monitoring No Valves, 11/7/88 20
2 Blank 10/1/90 20
Flanges 9/3/91 20

10/1/91- 20

M 85(A) Pzr Vapor Sample PS4450 11/9/89 875

11/19/90 73

12/1/91 7,907
PS4452

11/9/89 175

11/19/90 122

12/1/91 20

Page 12 of 18

- - _ _ _ _ _ _ _ _ _ _ _ - . - - - - _ _

_;



- -- - - - .. - - . _ - . - - -. . _ . - - -.-. - ..-.- -

3

GP R 263117. J GENERAL PHYSICS CORPORATION.
i,iTACHillNT I' ' '

ST HL AEM'l 2
PAGE_ M OF - 1_ _._

,

Pen No. System Valve No. Test Date Leakage
,

SCCM'
,

| M-85(ll) Pn Liquki Sample PS4451 11/9/89- 20 ;

.
11/7/90 20

1 10/15/91 %

PS4431B 11/9/89 23>

11/7/90 20
#

10/15/91 9
_

M 85(E) RCS Ilot Leg Sample PS4454 11/7/89 700

11/23/90 20-

11/28/S1 1034

PS4455 11/7/89 82.
'

11/23/90 190

| 11/28/91 20
,

'

PS4456/ 3/23/89. 20
'

AP2455 11/7/89 21,

1 1/10/90_ 20

11/23/90 20

11/28/91- 21

M 86(D) RI1R Sample PS323 11/16/89 200
'

j 11/8/90 20
'

10/23/91 46

PS4461/_ -11/16/89 200
; AP2454 11/8/90 20'

10/23/91 20,

M 87- ILRT Depressurization 2 Blank :11/7/88 34.

, Manges 10/1/90 20.-
! 9/3/91 20

| 10/1/91 '10

M 88 RCS Vacuum Degas RD0008 11/9/88 847

110/23/90_. 83

10/31/91- 20
,

RD0010 11/9/88 808

10/23/90 83

10/31/91 20

M-89 Fuel Transfer Canal (Type B) 1/11/89- -102
-

'11/24/90 333

,

11/21/91 1,338 -
! .

| Page 13 of 18
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l'en No. System Wlve No. Test Date Leakage
SCCM

,

M 90 Perw.nnel Airlmk liarrel I/21/89 771
6/29/90 4,230
12/21/89 8,470
5/3/90 4,690
9/13/90 5.877
3/8/91 4,780
8/22/91 2.933
11/28/91 6,653

M-90(A) Permanet Airlmk Rt Door seal Supply FV1025 1/21/89 20
lI/29/90 20
11/28/91 20

M 90(ll) Personnel Airlmk Outer Door Seal Supply FV1026 1/21/89 53
11/29/90 20
11/2S/91 20

M 90(C) Permanel Airlock outer Dont 11etween seats PV1027 1/21/89 130
Test 1.ine i1/29/90 29

11/28/91 25

M 90(D) Perm,nnel Airlmk Rx Door 11etween Seals Test FV1028 1/21/89 112
Line I/29/90 27

11/28/81 20

M 91 Auxiliary Airlock llarrel Test 1/4/89 1,289
6/22/89 1.000
12/1/89 88
4/5/90 648
9/6/90 150
3/1/91 1,557
8/15/91 759
11/5/91 0

M 92 Equipment ilatch 12/6/88 20
11/28/90 20
11/27/91 20

EP 1 Electrical Penetration 6/18/88 0
'

3/21/90 6.3

EP 2 Electrical Penetration 3/21/90 ,19
11/27/90 .31
4/22/91 .15
11/17/91 .14

,_

EP 3 Electrical Penetration 3/21/90 .2
'

11/27/90 .46
4/22/91 .5

. _ _ _
11/18/91 .14
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Pen No. Systern Valve No. Test Date leakage
SCCM

EP 4 Electrical Penettallon 3/21/90 5.8

11/27/M) .44

4/22/91 .08

11/17/91 .12

EP5 Electrical Penetration 6/25/M .(8
3/.ki/M .06

EP6 Electrical Penettation 7/5/88 0
3/20/90 8.6

EP7 Electrical Penetration 6/21/88 .09

3/20/90 .41

EP 8 Eledrical Penetration 6/22/M .G4

3/20/M) .1

EP.9 Electrical Penetration 6/22/88 .08

3/20/90 ,13

EP.10 Electrical Penetration 6/20/88 .04

1/21/90 .42

EP11 Electrical Penetration 6/22/M ' 0
3/20/90 .13

EP.13 Electrical Penetration 6/21/88 0

3/21/90 .29

EP 14 Electrical Penetration 6/22/88 0

3/20/90 .03

EP 15 Electrical Penetration 6/23/88 .12

3/20/90 .04

EP 16 Electrical Penetration 6/22/88 .09

3/21/90 .1

EP17 Electrical Penetration 6/23/88 0

3/21/90 .35

EP.18 Electrical Penetration 6/25/88 .1

3/23/90 0

EP 19 Electrical Penetration 6/20/88 .22

3/21/90 .12

EP 20 Electrical Penetration 6/28/88 .09

3/23/90 .36

EP 22 Electrical Penettation 6/21/88 .23

3/23/90 .22

EP 24 Electrical Penetration 6/25/88 .01

_
3/21/90 .12
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EP 25 Eintrical Penetration 6/20/88 .01
3/21/90 .02

EP 26 Eintrical Penetration 6/23/88 .17
3/20/90 1.38

EP-27 Electrical Penetration 6/23/88 .17
3/23/00 0

EP 28 Electrical Penetration 6/15/88 .03
4/3/90 .05

EP 29 Electrical Penetration 6/15/88 .15
4/3/90 .34

EP 30 Electrical Penetration 6/18/88 0
4/3/90 .01

EP 31 Electrical Penetration 6/18/88 .01
4/3/90 7.3

EP 32 Electrical Penetration 6/17/88 0
4/3/90 8.24

EP 33 Electrical Penetration 6/15/88 0
4/3/90 .08

EP 34 Electrical Penetration 6/17/88 .03
4/3/90 0

EP-35 Electrical Penetration 6/17/88 0
4/3/90 0 i

EP 36 Electrical Penetration 6/15/88 .1
4/3/90 8.62

EP 37 Electrical Penetration 6/17/88 .07
4/3/90 .32

EP 38 Electrical Penetration 11/9/88 ,84
10/17/90 .04

EP-40 Electrical Penetration 6/2/88 .09
4/3/90 .35

EP-42 Electrical Penetration 6/15/88 .03
4/3/90 .14

EP-43 Electrical Penetration 6/16/88 .35
4/3/90 1.1

EP-44 Electrical Penetration 6/18/88 0
4/3/90 .14

Page 16 of 18
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EP45 Electrical Penetration 6/18/M .02

4/3/90 .04

EP 46 Electrical Penetration 6/10/88 .1

4/10/90 .2

EP 47 Electrical Penetration 6/11/88 .14

4/10/90 136

EP 48 Electrical Penettatton 7/6/88 0
4/10/90 .84

EP 49 Electilcal h : ctrallon C/14/88 .19 -

4/10/90 .45

EP50 Electrical Penetration 6/11/88 .01

4/9/90 2.92

EP 51 Electrical Penetratioe 7/5/88 0
4/9/90 534

EP52 Electrical Penettation 7/7/M .03

4/9/90 .21

EP.53 Electrical Penetration 6/11/88 .(N

4/9/90 .65

EP 54 Electrical Penetration - 6/11/88 0

4/10/90 38

EP 55 Electrical Penetration 6/10/88- 0

4/10/90 .84

EP 56 Electrical Penettatton 9/7/88 .34

8/20/90 .07

EP 57 Electrical Penetration 6/10/88 .07 -

4/10/90 1.85

EP 58 Electrical Penetration 6/13/88_ 0
4/10/90 2.47

EP 59 Electrical Penetration 6/11/88 ,06

4/10/90 37

EP-60 Electrical Penetration 6/13/88: .07

4/10/90 .73

lip-61 Electrical Penetration 6/11/88 38
4/10/90 .31
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Pen.No. System Valve No. Tcht Date leakage
(SCCM)'

._

EP42 Electrical Penetration 6/14/M .42
a

4/11/90 .04 {
'

t ,

EP43 Electrical Penetration 6/11/M 0
;

4/11/90 .49

EP44 Electrical Penetration 6/11/M .14 :

4/10/90 .01 |
"

- 1

EP-66 Electrical Penetration 6/13/M .12 ;

4/10/90 .92 ;

EP47 Electrical l'enetration 6/13/M .16 |
4/10/90 .11 -

; EP-68 Electrical Penettation 6/14/M 11.

'

4/10/90 2.32

|
'
'

i EN# Electrical Penettation 6/14/M .08

4/10/90 .36

-

,

t

|

!

J

!
!4

f

;
,

!

>
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d

231 FT
- . . . . . . . . . . -

O O |
TE.1 TE.2 'g

'

ME.31g g
TE.3 TE 4

- 141 FT

O O
TE.5 - TE 6h ME.32

T E.7

-105 FT..... . . _ . . . . . . . . . . - - - -

TE.10 TE 8 TE.9
ME.34 ME.33 TE.11

O O
TE 12. . . . '-.cBFT...... ...... . . . . . . . . . . - - - -

O O OO O
TE.15 TE.13 TE.14 TE.16

/ \e e. .

TE.17 TE.18
-

ME.35

O O
TE.19 TE.20

_ gg ry....... ..... ..... . . . . . . . . . . . . _

0 0 0 0
TE.23 TE.21 TE 22 TE 24

. . . . . . . . . . M s. 36 . . . . . . . . . . . . - - - - - - - .2 FT
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INSTALLED CONSTANTS

RTD WEICllT FACTORS

RTD 1 WEICitT FACTOR - 0.061900
RTD 2 WEIGilT FACTOR - 0.061900
RTD 3 WEICllT FACTOR - 0.061900
RTD 4 WEICllT FACTOR - 0.061900
RTD 5 WEICllT FACTOR - 0.067800
RTD 6 WEICllT FACTOR - 0.067800
RTD 7-WEICllT FACTOR - 0.067800
RTD 8 WEICitT FACTOR - 0.067800
RTD 9 WEICitT FACTOR = 0.067800
RTD 10 WEICitT FACTOR - 0.021200
RTD 11 WEICitT FACTOR - 0.021200
RTD 12 WEICitT FACTOR - 0.026800
RTD 13 WEICllT FACTOR - 0.030300
RTD 14 WEICllT FACTOR - 0.030300
RTD 15 WEICitT FACTOR - 0.018000
RTD 16 WEICitT FACTOR - 0,018000

RTD 17 WEICllT FACTOR - 0.019500
RTD 18 WEIcitT FACTOR - 0.019500
RTD 19 WEICllT FACTOR - 0.025800
RTD 20 WEICitT FACTOR - 0.025800
RTD 21 WEICllT FACTOR - 0.039500
RTD 22 WEICllT FACTOR - 0.039500
RTD 23 WEICitT FACTOR - 0.039000
RTD 24 WEICllT FACTOR - 0.039000

.............

RTD WEICllTINC FACTOR SUM - 1.000000

PRESSURE CAUGE WEIGitT FACTORS

PRESS. CAUGE # 1 WEICitT FACTOR - 0.5000
PRESS. CAUCE # 2 WEICllT FACTOR - 0.5000

...........

PRESS. CAUCE WEICitTING FACTOR SUM - 1.0000

DEW CELL WEICllT FACTORS

DEW CELL 1 WEICllT FACTOR - 0.247600
DEW CELL 2 WEICllT FACTOR - 0.169500
DEW CELL 3 WEICllT FACTOR - 0.169500
DEW CELL 4 WEICllT FACTOR - 0.129800
DEW CELL $ WEICitT FACTOR - 0.126600
DEW CELL 6 WEICitT FACTOR - 0.157000

............

DEW CELL WEICllTING FACTOR SUP - 1,000000

CONTAINMENT VOLUME - 3380000
1A - 0.30


