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|

OBJECTIVE

TO DETERMINE THE TIME FOR LEAKAGE FROM ECCS ISOLATION VALVES HAVING A DEGRADED LEAK
RATE TO REACH THE RWST, AND THE TOTAL LEAK RATE INTO THE RWST.

|

|

SCOPE

SEE PAGE 4 0" CALCULATION. '

|

SUMMARY OF RESULTS

SEE PAGE 6 ( F CALCULATION.

.

TOTAL NO. OF SHEETS
31

REV. NO. O
PREPARER @@hbtnk .

j REVIEWER \/N3A9 '

SE <7a(?g9-d
DM U;M. 4

.,

ISSUE DATE / r(/ Mk

9710210136 971016
PDR ADOCK 05000498 !
P PDR

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



%_ .6:.

O$0076(12/57) 5003i TEXAS PROJECT C.LCTRC CENERATJ4G STAT 10f4
OEP-3.07Q

'INDEEX TO CAL CUL.ATION REVISIONS
SUBJECT M4 INN - UNIT /S A CALC. NO. MO-Ia4N

) M" SHEET I OF- 1

CALC, CHANGE AFFECTED M00tFIED
REV. DOC. DESCRIPTION OF CHANGES CALC. CA1.C.
N O. N O. SHT. SHT. NO.

hua' 55usO --

.

k

.

$

.I
-

*

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



sw m nau, CALC NO_MC-6458 SHEET 3 OF JL_.

E TRIC GEt ERAT STATION REV. PREPARER /DATE REVIEWER /DATE
1 HOUSTON LIGHTING & POWER i

$$htasb.v~ W S/2Tk3
GENERAL COMPUTATlON SHEET vp

SUBJECT. ECCS ISOL ATION VALVE LEAK ANALYSIS
UNIT /s 1&7

III. TABLE OF CONTENTS
PAGE NO.

I. COVER SHEET 1

II. SUMMARY OF REVISIONS 2

III. TABLE OF CONTENTS 3

IV. BACKGROUND / OBJECT 1VE 4

V. SUMMARY OF RESULTS 6

VI. METHOD OF ANALYSIS 8

VII. INPUTS /REFEREhCES 9

VIII. ASSUMPTIONS 11

IX. NOMENCLATURE 17

X. CALCULATION 19

XI. ATTACHMENTS

1. DCN MC-00082, pp. 19, 33 & 34 29

.

!

|

..

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



. .. - . .- - . _ - -- -- _ .- - .=.

nemmm CALC NO MC-64 58 SHEET - 4 OF ll_

E RIC G RAT STATION REV. PREPARER /DATE REVIEWER /DATE

' )
| HOUSTON UGHilNG & POWER 0 GQ $43r %&sg#
GENERAL COMPUTATION SHEET

SUEUECT,_JCOS ISOLATION VALVE LEAK ANALYSIS
UNIT /s 18,2

JV. BACKGROUND / OBJECTIVE

A. BACKGROUND2

NRC INFORMATION NOTICE NO. 91-056 ALERTS LICENSEES TO POTENTIAL

PROBLEMS RESULTING FROM THE LEAKAGE OF ISOLATION VALVES IN THE

ECCS RECIRCULATION LINES TO THE RWST, WHICH IS VENTED TO

ATMOSPHERE. THE SAFETY INJECTION AND CONTAINMENT SPRAY SYSTEMS-

AT STP HAVE PEEN EVALUATED FOR THE POTENTIAL LEl\K PATH AS

DESCRIBED IN THE INFORMATION NOTICE. IT HAS BEEN CONCLUDED THAT

THE CONDITION DESCRIBED BY THE IN APPLIES TO BOTH STP UN.TTS.

.

THE POTENTIAL EXISTS FOR BACKLEAKAGE OF CONTAMINATED SUMP WATER
|

INTO THE RWST DURING THE RECIRCULATION PHASE OF SAFETY INJECTION
!

FOLLOWING A LOCA. THE POTENTIAL LEAKAGE IS FROM THE SI PUMP

RECIRCULATION LINE ISOLATION VALVES, THE CONTAINMENT SPRAY SYSTEM

TEST LINE ISOLATION VALVES AND THE RWST SUCTION LINE ISOLATION

VALVES. IF BACKLEAKAGE OCCURS, THE RWST MAY BECOME A SOURCE OF

AIRBORNE RADIOACTIVITY.
.

*

1

THE DESIGN FUNCTION OF THE RWST SUCTION AND SI/CS ISOLATION
.

VALVES (21 TOTAL VALVES) IS TO PREVENT RADIOACTIVE WATER FROM I
|

CONTAMINATING THE RWST DURING RECIRCULATION PHASE (REF. 10).

(NOTE: AS A RESULT OF ITS DESIGN FUNCTION IN THIS SYSTEM, CHECK

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

VALVE SI-002 WILL BE CONSIDERED AN ISOLATION VALVE IN THIS
i

'

CALCULATION.] THE IMPACT OF A DEGRADED LEAK RATE THROUGH THESE
.

VALVES SHALL BE DETERMINED.
.

B. OBJECTIVE

THE OBJECTIVE OF THIS CALCULATION'IS TO DETERMIME THE IMPACT OF A
'

SUBSTANTIALLY DEGRADED LEAKAGE CONDITION FOR THE ECCS ISOLATION
:

VALVES, THUS ALLOWING A GREATER THAN DESIGN LEAKAGE TO MIGRATE
.

BACK TO THE RWST. THE RWST SUCTION LINE ISOLATION VALVES (SI-
'

! 0001 AND SI-0002), LOW HEAD /HIGH HEAD SAFETY INJECTION PUMPS'

RECIRCULATION LINE ISOLATION VALVES (SI-0011, 12, 13 AND 14), AND
>

{ THE CONTAINMENT SPRAY PUMP'S TEST LINE ISOLATION VALVE (CS-0008).,

FOR THE THREE.(3) SAFETY TRAINS (A, B &C), ARE CONSIDERED IN THIS j

ANALYSIS.

THE RESULTS OF THIS CALCULATION WILL PROVIDE THE BASIS FOR

ASSUMED INLEAKAGE TO THE RWST (ELAPSED TIME AND INFLUENT RATE),
| |

| AND CONSEQUENTLY WILL BE USED TO DETERMINE THE EXTENT OF THE
1

RADIOLOGICAL CONSEQUENCES OF THE DEGRADED CONDITION (NC-6013). j

..
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V. SUMMAM/ OF RESULTS

A) Tite DESIGN AND DEGRADED CONDITION LEAKAGE FOR EACH ECCS

ISOLATION VALVE IS LISTED IN TABLE 1 DELOWs

TABLE 1
DESIGN AND DEGAADED CONDITION LEAKAGE

FOR ECCS VALV7.2 TO RWST

MAXIMUM CALCULATED LEAKAGE

ITEM NO. VALVE ID CC/l!R CC/ MIN CC/ MIN
(DESIGN) (DESIGh! (DEGRADED)

1 SI0001A,D,C 48 0.80 8.0
2 SI0002A,D,C 48 0.80 0.0
3 SI0011A,B,C 20 0.33 3.3
4 SI0012A,B,C 20 0.33 3.3
5 SI00131.,B,C 20 0.33 3.3
6 SI0014A.D,C 20 0.33 3.3
7 CS0000A,B,C 18 0.33 3.0

D) Ti!E MOTIVE FORCE FOR LEAKAGE IN Tl!E CONTAINMENT SUMP SUCTION

LINE IS T!!E llIGil PRESSURE IN TIIE CONTAINMENT RESULTING FROM A

LARGE DREAK LOCA. Tl!IS PRESSURE IS REDUCED, WITHIN TI!E FIRST

2.81 !!OURS OF AN ACCIDENT, BELOW A PRESSURE CAPABLE OF FORCING

WATER TNTO Ti!E RWST. IT IS CONCLUDED TilAT NO CONTAMINATED SUMP

WATER WILL REAC11 Ti!E RWST VIA T!!IS LEAK PATli.

bC) Tl!E CS PUMPS MAY DE SECURED UP TO 13.4 DAYS AFTER A DBA LLOCA g
AND CONTAINMENT WATER WILL NOT REACH Tile RWST VIA THIS LEAK PATH if'O

,

.

!
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z

A !-

UNDER Ti!E DEGRADED CONDITIONS ASSUMED. OCA/ I

9f.01171 ,-
,

,

.

D) - Ti!E MINIMUM TIME FOR LEAKAGE FROM VALVES ASSUMED TO llAVE THE [

DEGRADED LEAK RATE TO REACH Tile RWST FOLLOWING Tl!E EU tIATION OF

THE RECIRCULATION PHASE OF THE DESIGN BASIS LARGE LOCA 'is 42.3 ,

DAYS.

. ,

'

E) THE LEAK RATE OF CONTAMINATED WATER INTO THE RWST AFTER 42.3

DAYS UNDER THE DEGRADED VALVE CONDITIONS IS ASSUl:ED TO BE 1200 *

CC/HR.
!

Id
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VI. METilOD 0F ANALYSIS !

Tile METilOD OF ANALYSIS FOR THIS CALCULATION IS TO ASSUME Ti!E

DESIGN BASIS MAXIMUM PERMISSIBLE MAIN SEAT LEAKAGE RATE FOR EACll

ECCS ISOLATION VALVE, AS SPECIFIED BY Ti!E PURC11ASE

SPECIFICATIONS, TO DETERMINE Tile RATE OF SUMP WATER BACKLEAKAGE

INTO TiiE RWST. A GREATER LEAK RATE WILL BE ASSUMED TO DETERMINE

Ti!E TRANSPORT TIME FOR T!!E LEAKAGE FROM Tile VALVE TO Tile RWST.

Ti!IS IS Tile TIME REQUIRED FOR INLEAKAGE VOLUME TO DIF? LACE THE

EXISTING WATER VOLUME.
.

SINCE Tl!E DRIVING FORCE (llEAD) FOR LEAKAGE TilROUGli Tile RWST

SUCTION LINE ISOLATION VALVES (SI-0001 AND 2) IS THE POST

ACCIDENT PRESSURE IN TiiE CONTAINMENT (REF. 1. ALSO SEE

ATTACHMENT 1.), TilIS LEAK PATH AND PRESSURE / TIME RELATION WILL

DE EVALUATED, FOR Tile TilREE (3) SAFETY TRAINS (A, B & C).

.
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VII. INPUTS /REPLhENCES

!

- 1) CALC. NC-7032, REV. 4, DCN-MC-0082, " CONTAINMENT LOCA !
!

'
PRESSURE / TEMPERATURE ANALYSIS."

,

2) WESTINGHOUSE EQUIPMENT SPECIPICATION, E-SPEC. G-952851, REV.
,

0 (W PIP INDEX, SECTION 6.4, TAB 13C).

-

,

3) 1L529TS104D, "SPECIPICATION FOR ASME SECTION III DELLOWS SEAL
, ,

OR PACKLESS METAL DIAPHRAGM VALVE 2 INCHES AND SMALLER," REV O.
t

.

,

,

4) CALC. MC-5035, REV. 3, "PL'OODING ANALYSIS - REACTOR
!

CONTAINMENT BUILDING."

5) CAMERON HYDRAULIC DATA, 16TH ED.
i

- 6) CRANE TECHNICAL PAPER NO. 410 " PLOW OF PLUIDS THROUGH

' VALVES -PITTINGS AND PIPE," 1988.

7) PIPING AND INSTRUMENT DIAGRAMS, SI AND CS SYSTEMS:

A) SN129P05013 #1 REV 17 #2 REV 18
,

B), SN129P05014 #1 REV 12 #2 REV 11
,

9

--,cw, e-r sr +- w --vra w++-v+ . c e t - w--m:-o=w-sm-eew=,--e-w=---w-wsu=-e'evev =e,r- e ur- - v== r w-w ww =em* s''.-*'**--''e

'

y w , v e,% , w -vm y- #rs , *u~.-ur---w t. , s w gg ' w w-y



_ . _ _ _ _ - . . _ _ _ ___- __ . . _ _ _ _ . . . . _ ._._.m.__

:

!
!

*"'"8"' CALC NO MC 6458 SHEET _ 10 OF _L t

SOUTH TEXAS PROXCT :

CEtC1RIC GENERATING STATION REV. PREPARER /DATE REVIEWER /DATE !c); -

HOWTON UGHTING & POWER !

Wm,ly f/Mh( W&S//Ys~ *O'

OBERAL COMPUTJJiON SHEET - y
j
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-

UNF/s ,13,1,_,

C) $N129P05015 #1 REV 33 #2 REV 12
i

D) 5N109F05037 #2 REV 17 #2 REV 13 .

'

8)CS/S1 PIPE IS0 METRICS:
!

A) 5F369PCS515-02 REV 9 G) 2F369 PSI 572-04 REV 10
g

B) SP369PCS515-03 REV 8 II) 2F369 PSI 572-06 REV 8 -

,

C) 5F369PCS515-04 REV 3 I) 7M369 PSI 272-01 REV 4

D) SP369 PSI 572-01 REV 0 J) 2M369 PSI 272-02 REV 9

E) 5F369 PSI 572-02 REV 8 X) SP369 PSI 572-A01 REV 11

F) 2P369 PSI 572-03 REV 9 L) 2F369 PSI 572-05 REV 8

~

M) 5F369 PSI 572-07 REV 7
'

,

9) REFUELING WATER STORAGE TANK ORTENTATION DRAWING, 14926-0149-

01118-DBM.

10) LETTER ST-HL-AE-2723, JULY 12, 1988.

.

.11) CONCRETE DRAWING C-4068 REV 4, SECTION VIEW MAB.

12) CONCRETE DRAWING C-4012, REV 4, MAB DLAN VIEW EL 10'-0".

|

|

- 13) SLO 19PS004, CRITERIA FOR PIPING DESIGN.,# REV 18."

|

|

|

|
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UNIT /s 1 In 2
i

VIII. ASE!"MTIQNH t

I
:

1) TWO INLET LEAK PATils EXIST BETW EN RCh SUMP AND RWST (SEE j

FIGURES 1 AND 2):

A) SI/CS PUMP SUCTION LINE FROM RWST, LINE No. 81-1101

I B) RETURN llEADER PROM SI RECIRCULATION LIN8 AND CS TEST

LINE TO RWST, LINE NO. SI-1104. !

'
2) FAILURE OF ONE VALVE IN SERIES TO CLOSE. Ti!E FAILURE OF VALVE

i SI0011, 14 AND 02 TO CLOSE WILL PROVIDE FULL PRESSURE AGAINST A >

.

SINGLE ISOLATION VALVE. Ti!IS IS CONSERVATIVE FOR MINIMUM
,

TRANSPORT TIME TO Tile RWST.

3) Tile INLEAKAGE WATER WILL DISPLACE TiiE ENTIRE VOLUME-0F WATER

EXISTING WITifIN Tile PIPING AS IT FLOWS TO Ti!E RWST. ,

,

- 4) ALL VALVES LEAK AT 10 TIMES Tile MAXIMUM LEAK RATE ALLOWABLE

- PER TilEIR PURCHASE SPEC. TilIS REPRESENTS GROSS SEAT LEAKAGE WilEN
,

'

REPAIR OR REWORK MAY BE REQUIRED.-

5) AT Tile TIME Tile LEAKAGE FROM Tile S110RTEST PATil REACliES T:iB

COMMON RETURN TO Tile RWST, IT IS CONSEi.VATIVE 'k'O ASSUME ALL
'

- - _-
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5
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UNIT /s 1&7 8

,

!
>

LEAKAGE, FOR ALL OF Tile VALVES, INSTANTANEOUSLY AND
J r

'

SIMULTANEOUSLY REACllES Tile RWST. Tl!IS IS TO ACCOUNT FOR ANY
1

MIXING OF CONTAMINATED WATER INTO SI-1104, PRIOR TO REACllING Tile

COMMON RETURN.

6) TilERMAL DIFFERENCE BETWEEN EXISTING WATER IN THE LINE AND

INLEAKAGE !!AS NO IMPACT ON TRANSPORT TIME. THE REASON IS, THE

'

g FLOW RATE IS SMALL, Ti!E FLUIDS IIAVE TIME TO REACH A THERMAL

EQUILIBRIUM. TilERMAL CONDUCTION THROUGH THE PIPING WALLS WILL

ALSO CONTRIBUTE TO THERMAL EQUILIBRIUM.
1 .

, - 7) ALL CORE DAMAGE RADIOACTIVE PRODUCTS REMAIN IN SOLUTION UNTIL

LEAKAGE ENTERS THE RWST.

|. ,

8) AT INITIATION OF RECIRCULATION MODE, THE CONTAINMENT'S !

ATMOSPilERIC PRESSURE IS SUFFICIENT TO CAUSE BACKLEAKAGE THROUGH

VALVE SI-0001 AND 2, Ti!E SUCTION LINE ISOLATION VALVES TO THE

RWST.

- 9) ALL THREE TRAINS OF HHSI, LHSI AND CS ARE INITIALLY IN
'

SERVICE.
..

o

..
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10) TiiE MAXIMUM LEAKAGE TilROUGli VALVES IN SERIES IS ASSUMED TO

BE Tile MAXIMUM RATED LEAKAGE OF ONE VALVE.

11) AS A RESULT OF Tl!E LLOCA DBA, ALL SI/CS PUMPS OPERATE, THE

RWST IS EMPTIED IN APPROX. 20 MINUTES (REFERENCE MC-5037), AND

RECIRCULATION COOLING IS ESTABLISHED.

12) Tile SWITCil OVER TO RECIRCULATION OCCURS AUTOMATICALLY AT LOW

RWST LEVEL.

~

13) LEAKAGE THROUCH CLOSED ISOLATION VALVES AFTER THEIR

F.ESPECTIVE PUMPS HAVE BEEN SECURED IS NEGLIGIBLE. |

14) RECIRCULATION IS ASSUMED TO OCCUR AT T=1216 SEC. (DCN MC-
'

00082 INDICATES THAT RECIRCULATION WOULD OCCUR AT T=1216 SEC.).

15) PIPE LENGTilS AND DIAMETERS FOR SI RECIRCULATION LINES PROM
*

|
THE DOWNSTREAM ISOLATION VALVE TO THE RWST, PER THE REFERENCED

ISOS (SEE FIGURE 2). ARE AS FOLLOWS (FOR SCHEDULE 40 PIPE) (REF

6):

,

I
>
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UNIT NOM DIAM ID LENGT){ EQUIVALENT
(in) (in) (fL in) 6" DIAM

(f L) (SEE
, , NOTE)
TRAIN A

lillSI 1 2" 2.067" 17' 0" 1.98*

2 2" 2.067" 14' 7" 1.69'

LilS1 1/2 2" 2.067" l' 1-1/2" .13'

1/2 3" 3.068" 8'4" 2.13'

1/2 6" 6.055" l' 5-1/2" 1.46'

TOTAL 3.72'

COMMON 1/2 6" 6.06b" 78' 9" 78.75'

TRAIN B
IIIISI 1 2" 2.067" 17' 0" 1.98*

2 2" 2.067" 14' 10" 1.72'
.

LilSI 1/2 2" 2.067" l' 1-1/2" .13'

1/2 3" 3.068" 8' 4" 2.13'

1/2 6" 6.065" l' 5-1/2" 1.46'

TOTAL 3.72'

COMMON 1/2 6" 6.065" 78' 9" 78.75'

IRAIN C
1111 8 I 1 2" 2.067" 17' 0" 1.988

2 2" 2.067" 14' 7" 1.69'(")
-

LilSI 1/2 2" 2.067" l' 1-1/2" .13'
*

1/2 3" 3.068" 8' 4" 2.13'

1/2 6" 6.065" l' 5-1/2" 1.46'

TOTAL 3.72'
..

COMMON 1/2 6" 6.065" 70' 7-1/4" 70.60'(*)

v
,

t

,e - , ,y - ,_. + -,.v. - e-_,,, ,, w--, -y-, , - - - _ _ , , , , . ..m . - , , , - , . . - - . . , , . - . . . - - , . ,,_v,-c, .-



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

5" H W "8 CALC NO MC 6458 SHEET 15 OF J

rw CT IC G RAT STATION REV. PREPARER /DATE REVIEWER /DATE

' I HOUS10N UGHTING & POWER.

h h A Y'If
GENERAL COMPUTATION SHEET

SUBJECT . ECCS ISOLATION VALVE (FAK ANALYSIS
UNIT /s 1&7

|
1

COMMON
HETV8R !

1 6" 6.065" 93' 2" 93.17"
2 6" | 6.065" 92* 5/16" 92.03"

'

(*) SilORTEST TOTAL PATl! = 1.69' + 70.60' a 72.29' (6" DI A PIPE)

UOTE: THE LENGTH OF TIIE PIPE IN Te.Al'S OF TIIE EQUIVALENT 6" DIAMETER
IS DETERMINED BY MULTIPLYING THE LENGTH OF TIIE SPECIFIED DIAMETER
PIPE DY THE RATIO OF THE SQUARE OF Ti!E SPECIFIED DIAMETER PIPE TO
(6.065)8

NOTE: " COMMON" REPRESENTS THE PIPING COMMON TO EACH TRAIN'S IIHSI
AND LilSI RECIRCULATION RETURN PATl! UP TO THE CONFLUENCE WITH THE
NEXT DOWNSTREAM TRAIN'S RETURN PATil.' THUS THE " COMMON" TRAIN PATH
MAY INCLUDE LEAKAGE FROM 150T11 Ti!E HilSI AND LHSI PUMP IN THEIR
RESPECTIVE TRAIN SIMULTANEOUSLY.

NOTE: .QQMMON RETURN REPRESENTS TIIE COMMON PIPING THAT ALL SI AND CS
TRAINS TAKE TO THE RWST. ESSENTIALLY THIS IS Tl!E VERTICAL PIPE FROM
THE FHD TO Ti!E RWST.

NOTE: THE CONSEQUENCE OF USING Ti!E SHORTEST PATH FOR CALCULATIONAL
PURPOSES IS THAT FOR THE SAME ASSUMED LEAKAGE F30M THE Hit RECIRC
VALVE & Ti!E LH RECIRC VALVE FOR THE RESPECTIVE TRAIN, THE ASSUMED
VOLUMETRIC LEAKAGE FROM EACH TRAIN HAS NOT COMINGLED WITl! FLOW FROM
ANY OTHER TRAIN (I . E. , EACl! TRAIN'S MIGRATION TIME CAN BE SEPARATELY
CALCULATED) . ONLY Wi!EN FLOW FROM TIIE SHORTEST PATl! REACl!ES THE
COMMON RETURN IS IT ..SSUMED THAT THE FLOW FROM ALL THREE TRAINS
TOCETIIER CONTRIDUTE TO TIIE VOLUMETRIC FLOW. FOR CONSERVATISM, AT
THE TIME THAT FLOW FROM THE SliORTEST PATH REACHES THE COMMON RETURN,
IT 'n. ASSUMED THAT FLOW FROM A1.L THREE TRAINS IS INSTANTANEOUSLY
TRANSPORTED THROUGH THE 92.03' TO THE RWST. THIS IS CONSIDERED
CONSERVATIVE SINCE MIGRATION OF THE CONTAMINATED WATER BY DIFFUSION
WOULD BE DILUTED BY THE EXISTING NON-CONTAMINATED INVENTORY.

16) THE "C" TRAIN HHSI & LHSI RECIRCULATION LINES CONTAIN THE

NEAREST LEAKING VALVES TO THE RWST THAT ARE IN CONTINUOUS

SERVICE. AS A RESULT, THESE VALVES, SHOULD THEY LEAK, PROVIDE
,

THE SHORTEST PATH, AND THEREFORE THE FIRST RADIOACTIVE SOURCE. TO

REACH THE RWST. " NEAREST" MEANS THE PATH HAVING THE LEAST
.4

VOLUME.

_. _ ._ _ _ . - _ _ _ _ - _ _ _ _ _ . _ _ _ - . _ . _ . _ _ _ _ ._. _ _ _ . _ ,
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$" 08 * CALGf40 MC-6458 -._ SHEET 16 OF

REV. PREPARER /DATE REVIEWEIVDATE
RC EN M stall 0N

tOUSTON UGHTING & POWER h Yl 5 flUbwff'ftW4f
GEtJERAL COMPUTATIOil GilEET

SUDJECT ECCS ISOLATON VALVE t E AK AN AtYtts
UN!T/s 1AP

17) LEAKAGE TRAllSPORT FROM Tl!E VALVES SI-0012 (!!!!sI) , SI-0013 d
(LilSI) MJD CS-0000 (CS) IS VOLUMETRIC BASED Oli TIIE PIPE DIAMETER

MID PIPE LENGTil UP TO Tile COMMON !!EADER.

18) T!!E CS PUMPS ARE SECURED BEFORE ANY LEAKAGE REACllES Ti!E

COMMON RETURN IIEADER. PER FIGURE 2, Tile 'C' TRAIN CS 95 03171
!
'

RECIRCUMTION TEST LINE IS ASSUMED TO DE Tile CLOSEST TO Tile RWST,

NID IS ASSUMED TO CONSIST OF APPROXIMATELY 10' 3' OF 6* DIAMETER

SCliEDULE 40 PIPING AND FITTINGS. PER REFERENCE NC-6013, TiiE CS

PtU4PS MAY BE SECURED AT APPROXIMATELY 6.5 ::GURS IliTO TliE LLOCA

DBA. TilIS CALCULATION CONCLUDES THAT Ti!E PUMPS MAY DE SECURED AT

ANY TIME UP TO 13.4 DAYS INTO.'.1IE DBA AND NOT ALLOW BACKLEAKAGE

TO Tile RWST VIA TilIS RETURN PATI!.

.

aO
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Sm tu "8 CALC NO MC 6458 SHEET 17 OF _Ji

CTRIC G fJERATItdSTATION REV. PREPARER /DATE REVIEWER /DATEE>-
s

) HOUSTON LIGHTING & POWER

YYf[W4
GENERAL COMPUTATION SHEET

SUDJECT _LCCS ISol ATION VAlg (F AK ANALYSIS _
UNIT /s 1&2

IX, NOMENCLATURE

RWST REFUELING WATER STORAGE TANK

LilSI LOW llEAD SAFETY IN]ECTION

1111 3 1 IIIGli llEAD SAFETY INJECTION

CS CONTAINMENT SPRAY

LOCA LOSS OF COOLANT ACCIDENT. IN Ti!IS CALCULATION Ti!IS

ACRONYM IS USED INTERCilANGEABLY WITil LLOCA.

LLOCA DESIGN BASIS LARGE BREAK LOCA (LOCA-2, DEPSG) (REF . 1)

DDA DESIGN DASIS ACCIDENT

11 IIEAD PRP3SURE, ft

2Pa PRESSURE UNDER ACCIDENT CONDITIONS, PSI (1b/in )

k TEMPERATURE DEPENDENT CONVERSION FACTOR, ft TO PSI.

THIS FACTOR IS = 33. 899 f t H O (WATER) / 14.696 PSI =2

2,307 AT 4 C. TilIS IS AN ACCEPTABLE VALUE FOR USE WHEN

DETERMINING f t 110 AT AMBIENT CONDITIONS FOR THE RWST2

llEAD THE TEMPERATURE DEPENDENCE OF k IS IMPORTANT

WHEN DETERMINING Tile HEAD EQUIVALENT IN ft OF WATOR AT

WORKING FLUID TEMPERATURES, GIVEN PSI.

AEL CilANGE IN ELEVATION

t ELAPSED TIME FROM GIVEN REFERENCE POINT, s
a

a SECONDS
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5" 8 6' " 8 '*8 CALC NO MC 6458_ SHEET 18 0F 32

LI RIC G f4 ERAT STATION REV. PREPARER /DATE REVIEWER /DATE
, ~) HOUSTON UGHilNG & POWERI

GStk.f$skr' frG&mirAso
! GENERAL COMPUTATION SHEET -

GOGJECT . FCCS ISol ATION VALVE TEAK ANALYSIS
UNIT /s 1&2

i, v VELOCITY, ft/s

q VOLUMETRIC FLOW RATE, ft'/s

d INTERNAL DIAMETER, ft

it FEET

L LENGT!!, ft

cc CUBIC CENTIMETER

!!R !!OUR

in INCII

lb POUND

iPSI lb/in
'

G GAGE PRESSURE

A ABSOLUTE PRESSURE

min MINUTE

x MULTIPLICATION

.

o0

.
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" " " ' " " ' CALC NO MC-6458 SHEET 19 OF E _
SOUTH TE.XAS PROJECT
Lucinic atNERATING STATION REV. PREPARER /DATE REVIEWER /DATE

.~~) HOUSTON LIGHTING & POWER1

##
GENERAL COMPUTATION SF:EET ,

SUBJECT _ ECCS ISOt.ATION VALVE LFAX ANALYSIS
_

LWIT/sl& 7

X. CALCULATION

A) DETERMINE CONTAINMENT ATMOSPHERIC PRESSURE EFFECT, DURATION

AND AMOUNT OF LEAKAGE FOR SI-0001 UNDER DEGRADED CONDITIONS TO

THE RWST:

AT START OF RECIRCULATION MODE, t = 1216 s (REF. 1, ATTACHMENT

1), THE FLOOD LEVEL, CONTAINMENT ' PRESSURE, AND SYSTEM ALIGNMENT

ARE AS SHOWN BELOW:

~ RWST
^

RCB 0 PSIG

A
Po BOP E 13'-0"

~^t,=1218 s E L 12'-0"

24.4 PSIG AEF 9

6EL
REF 1,

h s, E L (-rl"-3" y
4-SUCTl0N

,

4'-0"
-

REF 4
*

E L t->11"-3"
- -

E L (-115'-9"

REF 8.-

!

|
'

- . .. .- . - -- . .--- . -. . -
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!

ur m os m CALC NO MC 64 58_ SHEET ,_,1.Q OF ,,JJ_
'

E RIC G RAT STATION REV. PREPARER /DATE REVIEWER /DATE, .- ) HOUSTON UGHTING & POWER

9%4 4<kr BZJAcpAs' *
GENERAL COMPUTATION SHEET rs-

1 SUBJECT ECCS isol ATION VALVE i EAK ANALYSIS __ lUNIT /s 1&2, J
-

|
1

1) DETERMINE IIEAD REQUIRED TO FORCE WATER FROM SUMP INTO RWST:,
:

i

AEL = EL OF DOTTOM OF SUCTION PIPE - EL FLOOD LEVEL |
|

'

12.0 ft - (-7.25 ft) (ASSUMPTION 12)=
;

AEL = 19,25 f t. 1

- Pa = 11 / k = 19.25 f t/ 2. 307 = 8.34 PSIG = 23.04 PSIA. }

2) LETERMINE PRESSURE liEAD ON TH5' RCB SUMP A'I t = 1216 s (REF.4

1
'

1, SEE ATTACllMENT 1):
;

; RECIRC SWITCllOVER OCCURS AT t = 1216 s (PAGE 19 OF REF. 1). '

. ,

RATilER TilAN INTERPOLATE, IT IS CONSERVATIVE TO USE THE VALUE OF

Pa AT t = 1210 s, WHICH IS SHOWN IN THE DCN.

DY INSPECTION OF PAGE 33 OF REF. 1 FOR t = 1210 s (SEE

ATTACHMENT 1),,

Pa (1210 s) = 39.1058 PSIA.

TilEREFORE. CONTAINMENT PRESSURE CAN OVERCOME THE DIFFERENCE IN

ELEVATION BETWEEN THE SUMP AND THE RWST IF Tile ISOLATION VALVE

LEAKS. ,

L

3) DETERMINE THE POINT IN TIME DURING Tile ACCIDENT AT WHICH Ti!E
:- -- -

. . .. . . _

PRESSURE OF THE CONTAINMENT ATMOSPHERE IS REDUCED B5 LOW THE
*

DIPPERENTIAL llEAD TO THE RWST:

RATHER THAN INTERPOLATE, ITISCONSERVAT[VETODETERMINETHE

:

. . - - . - . . . .. - . - . . , _ _ - . . - - , ~ , . - - , - , - . . - - - . . - - . . _ - - . , _ , , . . - . . _ . , . - _ . , ,
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5 ' * " H' 8 "8 CAL.C NO MC 6458 SHEET ,,,,,21 OF J/_~
souiH 1EXAS PROXCT
ELICTRIC GENERATING STATION REV. PREPARER /DATE REVIEWER /DATE

] HOUSTON UGHilNG & POWER

M , h M -f[ f/f60

OENERAL COM*UTATION SHEET '# '
i

SUSXCT _ FCC$ iSot ATION VALW LFAl< ANAWpjl. ;

} UtJli/s 1 lin 2
~

i

PRESSURE AT TiiE FIRST TIME STEP AT WiiICH THE CALCULATED Pa IS

LESS TilAN Tile PRESSURE IIEAD REQUIRED TO PUS!! WATER INTO THE RWST.

I 13Y INSPECTION OF PAGE 34 OF REF. 1 (SEE ATTAC!! MENT 1) , !

22.8586 PSIA (< 23.04 PSIA).Pa (20099.98 a) =
,

TiiEREFORE, CONTAINMENT PRESSURE CAN NOT OVERCOME Tile DIFFERENTIAL

llEAD TO Tile RWST IF THE ISOLATION VALVE LEAKS AFTER APPROXIMATELY
:

10100 a = 2,81 liOURS INTO TiiE ACCIDENT OR 2.81 - .34 = 2.47 llRS ;

i

AFTER COMMENCEMENT OF RECIRCULATION.
2

,

4) DETERMINE Tile DISTANCE SUMP WATER WILL TRAVEL PAST Tile
'

SUCTION LINE ISOLATION VALVE PARTHEST DOWN STREAM, SI-0001, IN
1

2.47 IIRS (SEE FIGURE 1):

NOMINAL LINE DIAMETER IS 16" SCHEDULE 30 (REFS. 7, 8, 13),

SO TIIAT PROM REF. 6,t

d = 15.250 in

DEGRADED LEAK RATE = 8.0 cc/ min (TABLE 2)4 <

2velocity = v = 183.3 q / d (REF. 6 E0. 3-2)
3Wi!ERE q IS IN- f t /s AND d IS IN in.

q = 8.0 cc/ min

= 8.0 cc/ min (3.531 x 10'8 f t'/cc) (1/60 min /s)
4 34.709 x 10 f t /s=

v = 183.3 x (4.709 x 10 f t /s) / (15.25$n):4 3 )

i

I
'

. - . - u------_.._...-_: - . - - . - . - - - - - . . - - ,
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e m os * CALC NO MC-6458 SHEET. 22 OF

ft REV. PREPAREfVDATE REVIEWEIVDATEn GL STATION

etOUSTON UGHilNG & POWER ' SIW WlYfI f1f.%dwID|rl14f
GENETIAL COMPUTATIOll SilEET

SUtutCT,JCCS teht ATION VAtVr t rAK ANAtyrits
UNIT /s 1 & P

= 3.71 x 10** ft/n

L=vT

= 3.71 x 10** f t/n x 2.47 !!RS x 3600 c/llR

= 0.033 ft.

Tl!E CONCLUSIO!1 IS TilAT Ti!E IMPACT OF CONTAI!RIENT PRESSURE Oli

VALVE LEAKAGE TO Ti!E RWST IS NEGLIGIBLE.

D) DETERMINE Ti!E AMOUNT OF LEAKAGE PAST Ti!E CS ISOLATION VALVE,

CS-0000, UNDER DEGRADED CONDITIONS:
A

PER ASSUMPTIONS 13,.17 AND 18, Ti!E CS PUMPS ARE OPERATED AT LEAST pg

6.5 llOURS INTO Ti!E DBA DEFORE TilEY ARE SECURED, AND LEAKAGE M*0M

Ti!ROUGli Ti!E CLOSED ISOLATION VALVE AFTER Ti!E PUMP IS SECURED IS

NEGLIGIDLE. PER REFERENCES 6, 7, 8, AND 13, AND FIGURE 2, FOR 6'

DIAMETER SCllEDULE 40 PIPE,

d = 6.065".

PER TABLE 2,

LEAKAGE RATE UNDER DEGRADED CONDITIONS = 3.0 cc/ min

v = 183 . 3 q / d'

183.3 x 3.0 cc/ min x 3.531 x 10*$ 3f t /cc x (1/60 min /sec)u

/(6.065 in)8

8.80 x 10'' f t/s=

..
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..
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,

' * mum CALC NO MC-040 SHEET _Q_ OF '

$tEnioTtSEEo*stAtoN REV. PREPAREfVDATE REVIEWEfVDATE :

e.sroN uontwa a rowen $N Yhi hNE<dw edn{4f'
GENERA!. COMPUTATION SHEET,

,

stnutc7 rces s'iot AtoN VAtve t rAK ANAtysm .- i
umfie 1 a r |

!

rSO TIIAT

L = v t = 8.80 x 10*' f t/s x 6.5 IIR x 3600 a/IIR i

= .21 ft.

T1!E CONCLUSION IS TIIAT EXCESSIVE VALVE LEAKAGE PAST Tile CS d ''

oca
ISOLATION VALVE IS NEGLIGIDLE UNDER Ti!E CONDITION TIIAT T!!EY ARE gm

SECURED AT APPROXIMATELY 6.5 llOURS INTO T!!E DBA. !

'

Tile EMERGENCY OPERATING PROCEDURES FOR A DBA LLOCA MAY ALLOW FOR
;

A CONTINGENCY TO OPERATE TIIE CS PUMPS FOR A LONGER PERIOD OF

TIME, OR TO RESTART Ti!E CS PUMPS. IN ORDER TO DETERMINE THE<

MAXIMUM TIME TllE CS, PUMPS CAN BE OPERATED BEFORE CONTRIBUTING TO

Ti!E SOURCE TERM, PER ASSUMPTION 18 FOR 10' 3' OF 6' DIAMETER ,

SCHEDULE 40 PIPE, Ti!E TRANSIT TIME FROM TIIE ISOLATION VALVE TO

Tile COMMON RETURN IIEADER IS CALCULATED AS FOLLOWS:

t = L/v = 10.25' / (8.80 X 10*' f t/s) = 1.165 x 10' s'

= 13.48 DAYS

WHERE THE VALUE OF v WAS DETERMINED ABOVE.

C) DETERMINE THE MINIMUM EIhPSED TIME FROM THE BEGINNING OF THE

RECIRCULATION PIIASE DURING A LARGE DREAK LOCA ACCIDENT FOR

LEAKAGE PAST Ti!E !!HSI AND LHSI ISOLATION VALVES, SI-0012 AND SI-

0013, UNDER DEGRADED CONDITIONS, TO REACll THE RWST.

.,

r

. ,_,_,,s--._.._,.-__ . - . , , _ - . - _ _ _ _ . , . . . . - . . . . . - __ , _ _ _ ,. ,. .. ,,_ _ - . , - . - - . . _ . . - _ _ . _ . _ _ . -m _ . __ . . . _ ,_ -
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CALCiJO MC-6458 SHEET ?4 OF'
ur * v3 *

REV. PREPARER /DATE REVIEWEIVDATE
CLt rcE TING STAttoff.

*ioustou tiGHTING A POWin g g gjg[4f (g p,, t fn(4{
GEllERA1. CotAPUTATION GHEET

;ututcT,_LenfgotAtion VAtvr irAK ANAlvris
vems 1ar

TO DETERMI!1E Tl!E VOLUMETRIC HIGRATION TIME (ASSUMPTION 17) FOR

T1!E S!!ORTEST PATil ("C" TRAIN !!HSI AND !!!!SI/LilSI COMMON)

1) FOR lillSI (U2) 0 1.69' (6' DIA),

DEGRADED LEAKAGE RATE OF SI-0012 = 3.3 cc/ min (TABLE 1)

y= 183. 3 g/d'

= 183.3 x 3.3 cc/ min x 3.531 x 10** f t /cc x (1/60 min /sec)8

/(6.065 in)8
= 9.68 x 10*' f t/s

8t = L/v = 1.69 ft/(9.68 x 108 ft/s) = 1.75 x 10 s
= 4. 85 !!RS.

2) FOR lillSI/Ll!SI COMMON O 70.60' (6' DIA),

DEGRADED LEAKAGE RATE OF SI-0012 AND SI-0013

3.3 cc/ min + 3.3 cc/ min = 6.6 cc/ min (TABLE 1)=

v = 183.3 x 6.6 :. 3.531 x 10** f t /cc x (1/60 min /sec)8

/(6.065 in)8

= 1.94 x 10** ft/s
8 a = 1010.88 !!RS.t = 70.60 ft/(1.94 x 10*8 ft/s) 3.64 x 10=

TIIUS T11E TOTAL TIME FOR Tile LEAKAGE TO REAC11 Ti!E COMMON RETURN DY

TIIE Si!ORTEST PAT 11 = 4.85 + 1010.88 = 1015.73 !!RS

= 42.32 DAYS.

D) DETERMINF Tl!E TOTAL LEAK RATE INTO Tile RWST AT A DELAY TIME

.

_ . _ _

,w< - - - - . . g.7----,.. - , . . , , , pi w,. w ,
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b0 REV. PREPARCIVDATE REVIEWEIVDAYEr 1ruC lN TMT t O STATION
etOUSTON UGHip43 & POWLFt j/

Y f Y$M$N/ l 6ft](Q( h
Gtt4En AL COMPUTAT10!4 SHEET p

b

OUIUECT __ FCCt isnt ATION VAtVr t FA6( ANAt YSin __
'

d
IJNfT/s 1&7 ~1

I

OF 42.32 DAYS:
\

PER SECTIO!! D, Tl!E PATl! Tl!ROUGli Tl!E RWST SUCTIO!! LIllE AllD Tl!ROUGli \

Ti!E CS TEST LI!1ES DO ! JOT REPRESEliT A SIG!JIFICAffT LEAKAGE PATl! TO

TIIE RWST. Tl!US O!1LY Ti!E PATilS Ti!ROUGli Ti!E lillSI AllD L11SI RECIRC

LI!!ES, U!JDER DEGRADED CO!1DITIO!1S, MAY RESULT I!1 LEAPAGE BACK TO

Tl!E RWST AFTER 42.32 DAYS,

TO SUMMARIZE

LEAK PATl! RATED LEAKAGE DEGRADED
LEAKAGE

cc/IIR cc/llR
SI-0001,02 40 0

CS-0008 18 0

SI-0011,12 20 200
SI-0013,14 20 200
TOTAL, PER 400

TRAI!1

Tl!US TIIE TOTAL LEAKAGE IllTO Ti!E RWST FROM ALL T11REE TRAI!JS IS

1200 cc/I!n.

..
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6" 8H "8 * CALC NO MC 64 5.U_ SHEET ._2L., OF Ji_,
SOUTH itXAS PRoKCi
Ettcialc GtNLRATING BTA160N REV. PREPAREIVDATE REVIEWER /DATE

.--)! HOUSTON UGHilNG si POWER

0%tA d, & TEE.sA+a' -

GENERAL COMPUTATION SHEET rj i v -

Suoxci _LCps ISol Af10NXA(yOf AK ANALYSIS __

| Unit /s Lkt_
_

TA!3LE 2
DETERMINATION OF LimK RATE Tllit00Gli ECCS VALVES

ITEf4 VALVE LIMK CRITERIA'

NO Description No Spec No Type Sire Spec cc/Hr cc/ min Do-
(Nom cc/in HR Oraded
Dia) cc/ min 6

1 RWST XSI0002 Ref. 2 Check 16 3 48 0.80 8.0
Suction
isolation

2 RWST XSI0001 Ref. 2 Gate 16 3 48 0.80 8.0
Suction *

Isolation
,

3 CS Test XCS 0008 Ref. 2 Gato 6 3 18 0.30 3.0t

Lino
isolation

4 HHSI Recirc SI0011 Ref. 3 Dia. 2 10 20 0.33 3.3
Line SI0012 phragm

isolation .
!

5 LHSI Recirc SI0013 Ref. 3 Dia- 2 10 20 0.33 3.3
Line SI0014 phragm

Isolation

1

i

.

1

-

.

e

!
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5'* *'" CALC NO. N(.~1 o 3.L. ~ SIII'M 3 0F M 4i
SOUlilliyAS PROJICI
ILECIRl0 GIN (RAT'.HG $ fall 0N

REV. PRtPARtRIDAll :REVIEWERIDATE'

It00310NUGHilNG &ronTR I3 .

~

GENERAL. COMPUTATION SHEET
*

$UBJECI C*df. LacA Ph ^"% UNIT h 1 I Z !

Cond. Ilont
Trann. Coeff'

.

Tine Vapor Temp. Dump Temp. Total Prano. (Dtu/hr-agtt-

(noc.) (dog. f) (dog. F) (pala) dog.F)|
130.9990 259.399 209.405 53.2142 97.26GG
135.9998 259.433 209.239 53.2433 97.3113
140.9998 259.124 210.004 53.0332 96.9909

145.9990 250.712 210.946 52.8 96.6057 '

150.9998 250.309 211.853 52.5541 96.2411 '

155.9998 257.920 212.712 52.3234 95.8951

160.9998 257.57 213.527 52.1069 95.5663
165.9990 257.232 214.301 51.9039 95.254

, 51.7128 94.9571170.9998 256.912 215.039 e
174.9998 256.67 215.605 t'51.5684 94.7299,

51.5335 "I 94.6746
,,

17549998 .*l,i,*i256.611 215.743 8 **
s 3

2169414 : '51'.3643 94 4057 -

18 0. 99 9 8 1 h,|, ',.'s;2 56. 3 25
'

1

3 4 256.055 217.055, I,51.2049 94 1497
185,.J99.8,bl lil,2 55.'7D9 e.!'; 217.669 : 51.0544 93 9057

,
,

190;9998'
195.9990 255.856 218.256 ' 50.9122 93'.6731. '* .

.I200.9990 .255.326 218.819 1 50.7777 93'.4511
.

,

'50.6502 93.2391205.9998 255.107 219 359 '

210.9990 254.899 219.877 50.5297 93.0366
215.9997 254.774 220.391 50.4582 92.7823

(. ' 220.9997 254.648 220.861 50.3858 92.651

224.9997 254.500 221.23 , 50.3051 92.5015

225.9997 254.51 221.318 50.2582 92.4697

230.9997 254.298 221.764 50.1849 I 92.2949
235.9997 254.199 222.183 50.0823 92.1312

240.9997 253.965 222.6 49.9948 91.9718

245.9997 253.057 222.991 49.8945 91.8239

254.9997 253.592 223.665 49.7829 . 91.5578
274.9997 253.049 225.463 49.4771 91.0367
279.9997 252.932 226.100 49.4114 90.9154
304.9997 252.41 229.449 49.121 90.368

329.9997* 252.043 232.37 48.9197 89.9071
89.5102354.9997 251.669 234.99* 48.7155 *

379.9997 .,251.341 237.360 4865384 89.1578

404.9997. 251.054 239.521 48.3843 88.8439'

429.9997 'l 250.232 241.559 47.9365 88.0067

454.9997 249.364 243.426 47.4609 87.0575

479.9997 248.520 245.13 47.0237 86.1259

509.9997 247.563 246.905 46.5167 05.0265

609.9997 244.762 251.984 45.0856 81.4753

709.9997 242.010 255.659 43.7374 78.0554
809.9997 239.512 250.438 42.5525 74.7363

909.9996 237.217 260.503 41.5062 71.5313

1010 236.116 262.274 40.5798 68.4413

3 10 233,367 263.639 39.8334 6'i 4017
-

C ;230 231.610 264.7D9 3 9 109 ts 62.8476)
(ASE 'I310- 4J1.241 zM.J95 38.9479 62.5631

* gge.tye. 1410 230.593 263.80G 38.6747 62.0672*

,qug 1510 229.923 263 779 30.3904 61.547 ;

1530 2*'9.706 263.270 30.3419 61.4390
g, p9 1610 229.231 262.874 38.)142 61.0027
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GENERAL COMPUTATION SHEET
! ;

suaxcr cm. m rn mt. Umh IiZ l

Cond. Iloat ,
*

Trans. Coeff
Timo vapor Temp. Sump Temp. Total Prosa. (Dtu/hr-sqrt- :

(noe.) (dog. F) . (dog. F) (poia) dog. F) j i
e i

1710 228.522 262.371 37.8258 60.4365
~

1810 227.795 261.868 37.5333 59.8485
1910 227.062 261.367 37.2411 59.2436
2025 226.214 260.792 36.9075 58.5099

2524.999 222.797 258.31 35.6028 55.5281
J024.999 219.887 255.941 34.5425 52.5327
3524.999 216.926 253.63 33.5091 49.5402
4024.998 213.689 251.393 32.4306 46.0891
4524.997 207.443 Pd.965 .30.4926 42.0216 .
5024;996*' 203.02 246.399 29.2276 38.8744g .

5524.995!'' .. 199.17 243.823 '28.2051*8' 36.2945 '- '

* .6024.995 . 4.*195.753 241'.'311 27.3379 34.4054
6524.994 ,192.359 238.888- 26.5213 32;4229.

7024.993 ' . ,4189.074. 236.554 25.7714 30.3468
'

7524.991 185.841 234.308 25.0707 28.5973
8024.99 182.961 232';027 24.4763 27.6706

3524.988 180.486 229.682 23.9869 26.8215
9024.986 178.341 227.347 23.5783 26.0429..

[ 3 524.984 176.447 225.035 23.2289 __ 25.2852.,

[g L30099.98 .374.373 222.431 22.8586 - _ 24.4536)W 11099 98 170.83 218.235 22.2541 4J.JD~sD
11599.98 169.258- 216.252 21.997 22.9241
12099.98 167.854 214.341 21.7744 22.5265 '

13099.98 165.398 210.733 21.3928 21.7723
14099.98 163.159 207.389 21.0594 21.0576
15099.98 161.179 204,284 20.7746 20.5930
36099.98 159.679 205. 303 20.5649 20.2407
17099.97 159.174 1f8.187 20.4954 20.1193
18099.97 157.975 135.389 20.3329 19.8236
19099.97 156.729 192.818 20.1674 19.4941
20099.97 155.103 190.516 19.9564 19.0621
21099.97 153.201 188.662 19.7167 18.5356 -

22099.97 152.012 186.935 19.5705 18.192-

23099.96 151.047 185.352 19.454 17.9047
24099.96 150.206 183.901 19.354 17.6482
25099.96 149.438 182.567 19.2638 17.4087
26099.96 148.703 181.327 19.1786 17.1751
27099.96 148.143 180.142 19.1143 16.9852
20099.96 147.408 179.053 19.031 16.8756 -

29099.95 146.764 178.044 '18.9506 16.759
30099.95 146.16 177.085 18.8916 16.6558
31099.95 145.729 176.143 18.844 16.5813
32099.94 145.159 175.254 18.7818 16.4806
33099.94 144.611 174.427 18'.7225 16.383
34099.94 144.135 173.627 18.6714 16.2969
'35099.93 143.681 172.854 18.623 16.2136,L 36099.93 143.238 172.104 18.5762 16.1313

'

.
'

37099.92 142.809 171.373 18.5311 16.0507
38099.92 142.392 170.66 10.4877 15.9715
39099.92 141.989 169.962 10.4459 15.094, ,,
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