3 Julg, 28, 1988

Docket Nos. 50-259/260/296

LICENSEE: Tennessee Valley Authority
FACILITY: Browns Ferry Nuclear Plant, Units 1, 2 and 3

SUBJECT:  JUNE 2, 1988 MEETING WITH THE TENNESSEE VALLEY AUTHORITY TO DISCUSS
IMPLEMENTATION OF THE ANTICIPATED TRANSIENT WITHOUT SCRAM (ATWS)
RULE, 10 CFR 50,62

On June 2, 1988 members of the Office of Special Projects met with members of
the Tennessee Valley Authority (TVA or the licensee) to discuss TVA's
implementation of the ATWS Rule, 10 CFR 50,62, Enclosure 1 is the list of
attendees. The meeting was held to discuss the specifics of the Standby
Liquid Control System, Alternate Rod Injection (ARI), and Recirculatio. Pump
Tr.p designs at the Browns Ferry Nuclear Plant., TVA agreed to provide the
following information needed to support the staff's review:

- Verification of separation in the recirculation pump trip design
between the ATWS trip coil and the reactor protection system trip
coil.

- Completion of the checklist for plant specific review of the ARI
system (Appendix A to the staff SER on the BWR Cwner's Group Topical
Report, October 21, 1986).

Enclosure 2 contains calculations provided by TVA at the meeting to support the
ARl venting time of the scram air header. The NRC staff is currently scheduled
to do a post-implementation review of the ATWS modifications after restart of
Browns Ferry Unit 2,

Original Signed by

Janet L. Kelly, Project Engineer
TVA Projects Division
Office of Special Projects
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% ﬁabyd: ARL Vtu‘r/'uy Towe of Scram Aie Hender .
Code LA$+!“]
T

REM THIS PROGRAM NAS SEEN DEVELOPED TO EVALUATE THE

REN AIR VENTING TIME FOR THE ATWS/ARI WCD!FICATIONS

REM AT THE TVA'S BROWS FERRY NUCLEAR PLANT ‘ &l“‘l" ,/.//a

a :

REM THIE PROGRAN 1S DEVELOPED FOR USE ON 8K PC'S M‘ ,,.D.,./go;r-eaooa ’Z‘U‘C
REN USING NICROSOFT'S QUICK JASIC COMPILER

REN

Yob #/4q b v
REN OINENSION ARRAYS 1O B§ USED sW K
DIN P(50),T(50),V(30),M(50), NINCS0), NOUT(50),A(S0),K(S0), MDOT(50) '

DIN MINC30),MOUT(50),0P(50),PS(50),RNO(50),CAC50), IF1(50) Q‘“k‘MM‘L’O
ee //13/38
REN OPEN AN OUPUT FILE FOR COLLECTION OF QUPTUT DATA
OPEN "O:\TVA\QUTPUT .PRN® FOR QUTPUT AS M1
REM READ THE TITLE CARD AND THEN PRINT IT QUT
READ TITLES
LPRINT; TITLES:LPRD) '
KEM READ IN NUMBER OFf NODES
READ WY
REM RCxIDEAL GAS CONSTANT FOR AIR (53,34 FT*LBF/LBM/DEG-R)
T RCe53.34
REM KA=[SENTROPIC EXPONENT FOR AIR
A=Y 4
REM GUeURAVITIONAL CONSTANT (LBM*FT/LBI/SEC"2)
GCe32.17
REM READ [N THE INPUT DATA FOR NCDES
REM P(I1)=INITIAL PRESSURE [N NCDE | (PSIA
REM TCI)®INITIAL TEMPERATURE IN NOL_ | (DEG-F) -
REM V(1)=VOLUME [N NCDE 1| (IN*3)
REM M(1)=MASS (LBM) OF AIR WITHIN NODE |
REM RMO(1)=DENSITY (LBM/FT*3) OF AIR IN NCDE |
LPRINTRevesstestese INITIAL NCDE DATA To0000tetereevees
LPRINT:LPKINT
LPRINT™ NODE PRESSURE TEMPERATURE VOLUME™
LPRINT™ (PSIA) (DEG-F) (IN3)»
LPRINTEPSNNSCEPINNIINII I IIITII T e ol
LPRINT
FOR [«1 TO WV
READ PCI),TC), V(D)
LPRINT [PCI),TCI), V(D)
REM CONVERT T(!) TO DEG-R AND P(1) TO LBF/FT*2
. TLL)eT(1)%460
PCLI=P(1)*144
REM CONVERT VOLUME TO FT°3
vesve) /12712712
REM CALCULATE MASS [N VOLUME USING IDEAL GAS LAV
MCSPC)*VEL)/TCL)/RC
RNOCI)=MC1)/vCL)
KEXT |
REM READ IN THE WUMBER OF FLOW PATHS
READ PP
REM READ IN THE INPUT DATA FOR EACH FLOW PATH
REM MFPeNUMBER OF FLOW PATHS
REM ) [N |NDEX FOR WODE INTO FOR FLOW PATH |
REM MOUT=|NDEX FOR NCDE QUT OF FOR FLOW PATH I
REM /(1,= AREA FOR FLOW PATH | C(IN"D)
REM C(1)=L0SS FACTUR FOR FLOW PATH |
LORINT PRINT-LPRINTILPRINT ‘LPRINT:LPRINT
‘"‘.'. R e L L LA L !.Y'AL 'Lw r"" “" LA LS L A LA L AN

LoRINT




Subyect: ARL V"’"T’."’7 Time of Scram Aie Hea o/:,(

LPRINT®PATH (i)
LPRINT - .o
LPRINT

FOR (=1 TO NFP
READ WINCI), WOUT(L) ALY, KCD)
LPRINT 1 MOUTCL) MINCE) ACT), KCDD
REM CONVERT AREA TO FT°2

W

N 208 - 88002 ¥

ACTYACT)/ 144 d;,b# 19100

REN CONVERT LOSS TERM TO DISCMARGE COEFFICIENT
KC1C1/(K(1)))%0.8
REM COMVE'T AREA TO EFFECTIVE AREA
ACSACH*R(T)
wExT |
LPRINTY
FOR Jui TO 7 :LPRINY
wEXT J
REM DEFINE THE CRITICAL SRESSURE RATIO FOR AIR
cPre0.528
REN READ IN THE (IME STEP, PRINTOUT INTERVAL AND MAXIMUM TIME OF TRANS!ENT
REM ALSO READ IN THE STORAGE QUTPUT INTERVAL (SOCMAX)
READ DT, PTIAX , THAX, SOCHAX
REM INITIALIZE TINE TO ZERO
1%0 ;
REM ESTABLISH TINE STEP LOOP
TINSTP:
Tateo?
PRINT T,% SECODSE™
REM ZERO QUT THE VALUE OF MINCI) AND MOUT(1) FOR ALL FLOW PATHS
FOR 1#1 TO NFP
MINCI)=O
T ()50
wEXT |
REM DETERMINF TNE PRESSURE DIFFERENCE IN THE CONNECTING NCDES 7OR USE IN
REM FLOW EQUATIONS USING STAGMATION PRESSURES AT PREVIOUS TIME STEP
FOR =1 TQ NFP
JeNiNC])
KeNOUT( 1)
DPC1)*P(K) P L)
REM CETERMINE FLOW DIRECTION AND ESTABLISH UPSTREAM DENSITY
REX [FIC1) IS AM INDEX SHOWING DIRECTION OF FLOW (+1 : NORMAL
REM -1 : REVERSE)
IF (DP(1)>0) |NEN
P11
PYIGH=P(K)
PLOWSP(J)
REON=RHO(K)
ELSE
LATSLER)
PRIGN=P(J)
PLOW=P(K)
RHON=RNO(J)
0o 1F
REM DETERMINE 1F CRITICAL PRESSURE RATIO (CPR) WAS BEEN
REM EXCEEDED ACROSS THIS FLOM PATH AND GO TO APPROPRIATE
REM SUBROUTINE TO CALCULATE THE FLOW
PRePLOM/PNIGH
IF (PR>CPR) THEN
GOSUS SUBCRITICAL
ELst
GOSUS CRITICAL

%%"



Subyect : ARI VeuT/u’, Time of Sceam Air Herodar

0o 1
REN DETERNINE TOTAL FLOW RTE INTO AND OUT OF EACK WODE JM“‘L
IF (DPC1)>0) THEN o ! n(’&'

20

WINCJ )OO (1 YNINCI)
WLT (K )0 (1 YHHT (K)
H1K () OOT (1 YoM INCK) L 1910
WL ()OO (1 )+HUT () av
€0 IF

:lnu:nmn CHANGE IN MASS [N EACH NCDE DURING TIME STEP J'J

,/nll&?

FOR 181 TO WV I/!3 114

NCTYSMCL)*(MINCT) -MOUTCT))*DT
REM UPOATE PRESSURE TERM USING IDEAL GAS LAW
REM ASSUME AN [SOTHERMAL PROCESS
PCIYSMCT)*RE®TCL)/VC)
REM UPDATE DENSITY TERM
RNOC1)=P(1)/RC/T(1)
NEXT |
REM UPDATE PRINT INTERVAL COUNTER
CT=CTY
REM UPDATE STORAGE QUTPUT COUNTER
SOC=SOC+1
REM IF AT STORAGE QUTPUT INTERVAL THEN WRITE
REM PRESSURES OF VOLUME WITHIN THE SCRAM DIAPMARGM VALVES
REM YO THE STORAGE DEVICE FOR FUTURE PLOTTING
IF SOC=SOCMAX THEN
PRINTEY, T PCIA)/V44, POIB) /144 PO30) /144 P(3T)/V44, P(3) /144 PUIT) 2044
$OC=0
END IF
REM 1F AT PRINTOUT INTERVAL PRINTOUT DATA
IF CYPTHMAX ThEN
LPRINT
LPRINT & THE CURRENT TINE 1§ *; T, “SECONDS™
LPRINY
LPRINT = NODE PRESSURE™
LPRINT = (PSIA)™
LPRINT oo .
LPRINT
FOR =1 TO wv
LPRINT 1, PC1)/\64
NEXT |
FOR J= 1 TO ©: LPRINY
NEXT §
LPRINTHFLOM FATH wor FROM 0=
LPRINT® (LBM/SEC)™
Lnutmmmnmomtnnnnnq
LPRINY
FOR 1«1 TO NFp
LPRINT | MOOYCIY®IFICI) NOUTCI) NINCT)
NEXT |
FOR Js1 TO 8 :LPRINT
NEXT J
CT=0
END IF
REM IF TOMAXIMUN TRANSIENT TIME THREN LOOP BACK THROUGCH CALCULATIONS
IF T<TMAX GO TO TIMSTP
REM PRONTLAY DATA AT END OF PROBLEM
LORINT
LRINT & "Nk CLRZENT TIME 13 %, T, "3ECCaDS™




Subgeet: ARI Vewling Timé of Sceam Aje Headen
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il ) e 1M s
03
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LPRINT =* o
LPRINT

FOR =1 TO WV w

LPRINT 1, P01/ 144 dﬂ)* 9 |0h

FOR J» 1 TO 9: LPRINT '
wext 4 , mt:"‘
LPRINTSFLOM PATH wor  FRoM To» M M
LPRINTS (Law/SEC)* //3/ 1]
LPRINTeweeeeTevseerseTeeee vovee von
LPRINT
FOR =) TO NFP
LPRINT 1,M00TC1)*1FICI), HOUTC1), NINCI)
wext |
FOR Je) TO 8 (LPRINT
NEXT
= REN X0 OF PROGRAN
00
REM SUBRCUTINES FOR THE CALCULATION OF SUBCKITCAL AMD CRITICAL FLOV
o ¢
REN SUBCRITICAL FLOW
REN
SUBCRITICAL:
MOOT(1)#AC1)® (Z¥GETRATRNONTPHIGH/ (KA+ )% (PR (2/KA) PR ((KA®1)/KA)))*0. 8
RETURN
REN
REW CRITICAL FLOV
REN
CRITICAL:
MOOT( 1 )SA( ] )Y LGC K" “THOK PHIGN® (2/(XA®1) )" ((KA+1)/(KA-1)))*0.5
RETURN
REN [NPUT DATA
DATA TVA NCU SCRAM DIAPHRAGM VENTIMG AMALYSIS 1/10/88
DATA 48
DATA 90,50,34.33
DATA 90,50,1238.77
DATA 90,50,1238.77
DATA 90,50, 124,59
DATA 90,50,1124.59
DATA 90,50, 1124.59
DATA 90,50,121.9%
DATA 90,50,137.5
DATA 90,50,183.9
DATA 90,50, 143.9
DATA 90,50,183.9
DATA 90,50, 3864
DATA 90,50,886.4
DATA 90,50, 886 .4
DATA 90,50,224.3
DATA 90,50,224.3
DATA 90,50, 2:4.3
DATA 90,50,812.33
DATA 90,50,812.53
DATA 90,50,812.53
DATA 90,50, 136,30
DATA 90,59,127.73




wa‘,cd’ Ac Vtﬂhfj in Hal Seram ‘Dmphusn Valies

DATA 90,50,80.2
DATA 90,50,154.3
DATA 90,50,1%.3
DATA 90,50, 19%4.3
DATA 90,50,923.33
DATA 90,50,923.33
DATA 90,50,923.53
BATA 90,530,250
DATA 90,50,203.07
DATA 90,50,203.07
DATA 90,50,203.07
DATA 90,50,79¢.1
DATA 90,50, 79%.1
DATA 90,50, 79%.1
DATA 90,50,1%4.36
DATA 90,50,80.2
* DATA 90,50,94.58
DATA 90,50,15¢.6
DATA 90,50,62.2
DATA 90,50,148.3

DATA 90,50,31

DATA 14.7,50,1.0610

DATA 47

DATA 45, 1, 1.57, 17.97
DATA 2, 1, L.78, &322
DATA 3, 2. 1.73, &.32
DATA 4, 2, L.78, 5.87
DATA 5, &, 1./, 5.87
DATA £, S, \.78, 5.87
DATA 7, &, 0.825, 1.77
DATA 45, 7, 1.57 , 5.27
DATA 21, 7, 0.828, 2.37
DATA 8, 7, 0,825, 3.99
DATA 9, 8, 0.484, 17.7U
DATA 12, 9, 2.32, 87309
DATA 10, 9, 0.484, 17.70
DATA 13, 10, 2.32, 8709
DATA 11, 10, 0.484, 17.70
DATA %, 11, 2.32, 87309
DATA 15, &1, 0,484, 19.67
DATA 20, 15, 2.13 87309
DATA 16, 15, 0.484, 19,67

DATA 19, 16, 2.13 , B7TSO9
DATA 17, 16, 0.484, 19,67
DATA 18, 17, 2.13 , 87309
DATA 22, 3, 0,825, 2.67
DATA 23, 22, 0.825, 2.47

DATA 45, 23, V.57 , s.27
DATA 31, 23, 0,828, 5.13
DATA 25, 24, 0.484, 18,15
DATA 28, 25, 2.2 , 87509
DATA 26, 25, 0.484, 18.15
CATA 29, 26, 2.42 , BTS09

DATA 27, 26, 0.484, 18,13
JATA 30, 27, 2.42 , 7SO0
DATA 32, 31, 0.484, 18.%0
JATA 35, 32, 2.08 8739
ATA 33, 32, 0.48, 18.%0
ik 36, 33, 2.08 , SN0V
DATA 34, 33, 0.484, 13,50

/Hkt 0
59‘"( W Jone- 88" e
* D -

ek’ ,/,3/39



: SU("JQC{’ . ‘“V ch}:'u}

BATA 37, 34, 2.08 , 8709
DATA 38, 1, 0,145, 2.8
““ ”0 ‘l °"“. 1,0“

DATA &4,
DATA 40,
DATA 42,
DATA 41,
DATA 45,
DATA 26,
DATA 43,

LR

svS

0.06 , 20.70
0.145, 16.57
0.145, 49.73
0.145, 28.13
, 1.57 , 5.7

, 0.825, 1. %2

, 0,145, 102.59

DATA 0.001,5000,35.00,100
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JOB NO. CALC, NO. REV. NO ]SHEF""’.“

BLPC 2708 Rev /M (ED4

14106 MD - N 208¢ - 88002 D A2

ORIGINATOR DATE CHRC K DATE
Al Tl 1/11/88 % /13 /85

Subyect: Alr Ven(:ms in HCW Scrarm ’D""‘P\""‘b“ Va lves
Ver & caben Calewdabous .

Us;“m Verificahon Bun @ L= ¢.085econds

and the Flowpaths geiny inte awd out ok neode 40,

%e -Co\lowu.s\s Ca.\cw\ad\sn\ € am L'- ?efgrrveJ.

FP a4 FP AL

.

) ® &

lvns
LY e

£c0.06 sewonds

Nede P (psia) T (*R) e—{"}:“) \J (\ ns\ Aross (”’“) '
40 20.36%Y° Jo C5.10774 5 94.58 ° 5.90xi0" 3
Yl 24,2657 l O.44q2
39 81.2445 O-358 A
/ —See Hachwand 2
: l ;
s g i for values
Pxid4 b F+

§*Rr RS gle

. : £13 _ 5.8399x10°% 1 ba
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@ ~ CALCULATION SHEET

J08 CALC. NO REV. NO | SHEET NO.

NO.
19106 M D~ N208S- 88002 O |p~r?

| ORIGINAT DATE Ic CK OATE
ol R, liles s 13/

Sub et Avw Venting in HOUL Scram Diaphraam Values
d Y phrag

b

flow path area (in*) Less Frem To _C_:nfjf-“”
41 O. 145 - 16.57 33 - 40" 0.2457 -
4a 0. \45" 28.13° 4 - . ap 011885
A5 .87 ° 5.271° 40 45" 04350~

Test for crihical £lowd

CPR
F’OU’Et‘\ &/Pn L
42 20.2%32/pgo3qy € ©O-5C8 - critical Flow
44 "‘::""'/amusv < 05 = crntical flow
. 45 : '/Zo.!uz.\ > 0.828 B suberrheal -ﬁ’cw
Fb.&)“ﬁd'"f\ a7 l 2.4
P \} 3222% 4 2 82,344 x O,4359 ¥ 144 < 2\
"= 0-2*'57",—-4*& 2.4
= 0.06q1'28 !
. Gq\s:'c' ( asuu Wi th ouﬁp‘;# W 0.0 seconds)
Flowpo&h el

v () Ys . -E'- “.‘/'*
m = 0.\8856% -m'k 32.2% L AR LG 2STh U ( 21“3 y A4

. { ’
M= 0.0846 ;L‘:; (\ aq Mg wi K Ovﬁ*f‘ QD ©0:07 seconds |

Flouupd h 45 F
a (3

. AN
. 1,57 ¢‘13(|-"’) 2 '—q—l W '.‘tl T
0,435 % 3 'l'\ (o.lo‘i 19) 20.362A144 ( u.%b - To.36% Y

-+

3t A= 0:7—444qu " (R Tees \\\"P‘\ o ' D 009 ”“M‘)
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Subject: Air Venting in HCU Scram Diaphragy Valis

TVA NCU SCRAM DIAPKRAGM VENTING AMALYSIS 1/10/88

WCDE PRESSURE TENPEPATURE VOLUME

(PSIA) (DEG-F) (w3 Jo b*[ q /Ob

1 %0 50 3%.53
2 % 50 1238.77 Atachment | Fo Cale¥ Mb-N2egT -&¥00
" o 50 T phaen 0 ((used in fes M)
4 90 50 1124.59 Nomboyeo, Ghe 16
s %0 50 1126.59 Sheet | o{:(e
. 6 %0 50 1126.59
7 90 50 121.95 . -
~ 90 50 137.5 . J&/ %«m
9 %0 50 13,9 - l//)/ﬂ’
10 90 50 183.9° ,
1" 90 50 183.9°
12 90 50 886.4 7
13 %0 50 886.4 7
1% 90 50 8864
15 90 50 224.3 -
16 90 50 226.3°
17 90 50 22637
18 90 50 812.53°
19 90 50 812.5.
20 %0 50 81253
21 90 50 136.3~
2 90 50 127.73
Fa ) 90 50 127.713°
2 90 50 8.2 -
- 2 90 50 196.3 7
26 50 50 196.3
27 90 50 194.3
2 90 50 923.33
29 90 50 923.33°
30 90 50 923.33
31 90 50 250
32 90 50 203,07¢
33 % 50 203.07°
3 90 50 203.07 “
35 90 50 6.1 7
3% 90 50 .1
37 90 50 9.1
38 90 50 134,367
39 % 50 8.2 ”
0 90 50 96.58
4 90 50 150.67
2 90 50 62.2 -
43 90 50 148.3 7
(73 90 50 n -
45 14.7 50 16410 7



eevesweeerews  [N[TIAL FLOW PATN DATA  S¥eweeweveies
Attachment !

0w FROM 1) AREA Loss
PATH (1¥*2) sh“ + 2 O‘C ( 8
1 1 45 1.57 17.97°
2 1 2 1.78 6.32

3 2 3 1.78 6.32

4 3 4 1.78 5.87
5 4 5 .78 5.87

6 s 5 1.78 5,87
7 6 7 825 1.77

" 7 4s 1.57 5.27-
9 4 21 825 - 2.87
10 7 s 8257 3.9
1" B 9 e84 17.7
12 9 12 2.32 87509
13 9 10 L4 17.7.
1% 10 13 2.32 87509
15 10 1" 684 17.7-
16 1 1% 2.32 a7509"
17 21 15 o847 19.677
18 15 20 2.1%° 87509
19 15 16 8 19.677
20 16 19 2.1% 87509’
21 16 17 o84 - 19.67-
2 17 18 2.13~ 875097
Fa ] 3 2 828" 2.67,
2% 2 = A5 2.67
25 Fal 5 1.57- s.2f
2% Fa 31 828° 5.13
27 2 25 484 - 18.15 -
28 25 28 2.42- 87509
2 2 26 e84 18.15"
30 26 2 2.6 87309~
31 26 27 e84 18.15%
32 27 2.427 87509 -
33 31 32 8T 18,9~
3% 32 35 2.08 87309
35 32 33 o84 18,9
W 33 % 2.08 87309
37 33 3% 6841 18.9 -
38 3% 14 2.08" 87509
39 1 38 145 24,87
40 38 39 145 - 15,36
41 38 " .08 20.7°
62 39 0 145- 16.57°
43 39 2 487 “9.73
o 0 41 L1487 28.1%°
45 40 48 1.57- 5.2
“ Pa 2 825 1.92°
7 41 3 48 - 102.59 *



THE CURRENT TINE IS 4.99982

NODE PRESSURE
(PSIA)

1 13.88473
2 14.97264
3 14.958

4 14.97586
5 “%.omn
6 14.98729
7 14.90141
8 15.24086
9 18.10976
10 19.1827
1" 19.4356
12 64.59122
13 &4 . TT164
14 6482206
15 17.91592
16 18.95367
17 19.19878
18 64 .93505
19 64 .86791
20 64.63021
21 15.17073
22 15.08004
pal 14.87954
24 15.256869
25 18.43029
26 19.60914
27 19.88573
28 64 L8569
29 64 69516
30 (A e 214
31 15,:16722
32 17.73169
33 10.67887
% 18,9007
35 64,5621
1% 64, 77083
37 64 . 82993
38 1474366
39 16.72089
40 14.75897
41 1469982
42 14.72708
43 14.70139
“h 14.73502
45 4.7

\




FLOW PATH wooT FROM 10
(LBN/SEC)
1 7.041975€-02 § 5
2 1218489 1 2
3 2.767129€-02 2 3
‘. 1.22929%6-02 3 4
5 “1,4763356-02 & 5
6 0115262 < e
7 -3.95i9088-02 6 7
B 7.9295456-02 7 45
9 +2.0849208-02 7 21
10 -2.8515838-02 7 s
1" “3.6851546-02 8 9
12 1.1928866-02 9 12
13 ‘2.4610786-02 9 10
1% 1,1962186-02 10 13
15 -.0123182 10 "
1 1,197149€-02 11 1%
17 +3.4191136-02 21 18
18 +1.0958546-02 15 20
19 -2.2837488-02 15 16
20 1,099884E-02 16 19
21 1.1434888-02 16 17
2 -1, 1010238-02 17 18
Pil 2.8241486-02 3 2
2% 4. T2BA03E 02 22 pal
s 8.415309€-02 23 It
2 -2.373066-02 23 3
Y, -3.8697S2E-02 24 2
28 1,2623486-02 25 28
» +2.5691036-02 25 2
30 “1,2643066-02 26 29
3 1.2861838-02 26 27
52 “1.267433€-02 27 30
33 -3,310391€-02 31 2
% -1,069002¢-02 32 35
35 +2,212539€-02 32 53
% -1,0724588-02 33 3%
37 -1.1075838-02 I3 5%
38 1,0734366-02 34 37
% 5.540619€-03 1 38
40 +3.7204736-04 T3 9
“ ‘2.2961€-04 38 “
62 1.9693526-03 39 40
3 3.006649¢-04 39 a2
“ -1.239685€-03 _40 4
‘s .3.0289126-02 40 4
“ +7.203554€-03 23 %
47 1.059331€-04 41 3

A Hac hineat |
Sheet 4 of (8




THE CURRENT TIME IS ‘o.ooos! SECONDS A#qc hmm"’ ‘

wot PRESSURE Sheet 5ol 18

(PSIA)

1 13.85048
2 14.91839
3 14.90116
4 14.91944
s 14.91%07
6 14.93119
4 14.71869
8 15.12537
] 16.60209
10 17.18401
1" 17.32396
12 45.9713%
13 46.09976
1% 46.13568
15 16.4956
16 17.05107 -
17 17.18496
18 £6.19139
19 66,14362
20 45.97453
21 15.139%6
2 15.0277%
Pal 14.73073
% 15,29507
5 16.80029
26 17.44243
27 17.59672
28 45.87754
2 46,0237
30 46.06533
3 15. 16431 ‘
32 16.40569
33 16.91006
3 17.03238
35 45.93877
3% 46,0873
37 46,1293
38 14.73615
39 14,7150
40 1473873
3 14.69951
42 14,7213
3 14.70109
o 14, 72764

45 14.7




FLOM PATH "ot FROM 10
(LBM/SEC) .
1 7.0229148-02 1 45
2 22959 1 2
3 +2.67TB46TE-02 2 3
“ 1.2642736-02 3 4
5 +1.500864E-02 4 b
] 1.534108€-02 5 6
7 «4.604381E-02 6 7
8 T.7536728-02 7 45
9 1.4306368-02 7 21
10 <6.508193¢-03 7 8
" “2.674267TE-02 8 9
12 +8.490096E-03 9 12
13 +1.734952¢-02 9 10
1% +8.5138126-03 10 13
15 -8.67337¢-03 10 1"
16 +8.520644€-03 11 14
17 -2.471075€-02 21 15
18 <7.T95327E-03 15 20
19 +1,603191€-02 15 16
20 -7.823998E-03 16 19
r4) -8.0167826-03 16 17
n +7.8320986-03 17 18
3 3.073865€-02 3 22
26 -5.299462E-02 22 23
25 8.340544E-02 23 45
26 +8.80CG791€-03 23 n
27 ~2.8141436-02 24 25
28 -8,837978-03 25 28
29 +. 0180991 3 26
30 ‘8,808 26 29
3 9 TTE-03 26 4
32 874" 4E-03 27 30
33 2.357 46E-02 0 32
34 7.6 S41TE-03 32 35
35 -1,555019€-02 32 13
36 +7.631009€-03 33 36
37 +7.7857836-03 33 e
38 <7.6379726-03 34 37
3 5.464585E-03 1 33
X +4,821365€-04 38 39
41 *2,29T811E-04 38 e
42 1.909593€-03 39 40
43 3.0398926-04 39 42
“h +1.240023€-03 &0 &
45 +3.037972€-02 - 40 45
5 2.810856€-02 23 26
&7 1.059898E-04 41 43

AHachment 6
Sheet Gof (8




Sheet T £ 18
THE CURRENT TIME IS 15.00243 SECONDS
WODE PRESSURE
(PSIA)
1 13.84978
2 14.91727
3 14,8994 1
‘ 14.91736
s 14.91231
6 14,9329
7 14,65508
“ 15.24699
9 15.91317
10 16.21796
1 16.29262
12 32.71908
13 32.81047
1% 32, 83606
15 15.43307
16 16.12263 s
17 16.19366
18 32.85213
19 32,8244
20 32, 70385
21 1521749
% 15.04272
3 16,6611
2 15.31621
B P2 15.9742
=3 16.31368
7 16.39647
28 .. 53697
» 32.74092
30 32.77057
3 15.21298
32 15.00468
3] 16.06813
% 16.13292
35 32.68766
3% 32,79313
37 32.82305
38 14, 73604
9 14.71497
0 1475873
41 1469954
2 14.72126
3 16,7011
“ 14,7273

45 1%.7



FLOW PATH MoT FROM T0
(LBM/SEC)

1 7.020645¢-02 1 4
2 122986 1 2
3 <2.6T6ATLE-02 2 3
4 1.327560€-02 3 4
5 . 014959 4 5
6 1.4713756-02 § $
4 -6.5867356-02 6 7
s 9.2716028:02 7 45
9 3.3950266-02 7 21
10 2.223799¢-02 7 8
1" +1,9016068-02 8 9
12 -6.0426366-03 9 12
13 1.229194€-02 9 10
1% -6.0595138-03 10 13
15 -6.156821€-03 10 1
16 -6.06424E-03 11 14
17 1, 7TT1283E-02 21 15
18 -5.5451838-03 15 20
19 *1,133559¢-02 15 16
20 -5,565579€-03 16 19
2 5, 679491E-03 16 17
2 -5, 5713436-03 17 18
Fa 3.2118086-02 3 2
2 6.1769326-02 22 Pa
Fol 9.281904E-02 23 45
2 1.727034€-02 23 3
27 -2,0872838-02 24 Fo]
28 -6.28727TE-03 25 28
2 -1.Z80344E-02 25 26
30 -6.3073026-03 26 Pl
3 -6.4221636-03 26 27
52 -6.313014€-03 27 30
33 1.6801616-02 31 32
% -, 0054123 32 33
35 “1.1032466-02 32 33
3% -5.429798£-03 33 %
37 +5.524014€-03 33 3%
38 5, 4347SIE-03 34 37
39 5.463047€-02 1 18
40 4, B373598-04 38 39
41 2.2981426-04 38 ")
42 1.90877€-03 39 40
43 3.04C03028-04 39 42
“ +1.240535€-03 40 41
45 -3.0380656-02 40 4s
“ 5.1197616-02 23 2
47 1.059311E-04 41 3

A Hachmad |
Shatt 60L&




THE CURRENT TIME 1S 20.00064

MCDE PRESSURE
(PSIA)

P A A L A as A A Al a o sl

13.82163
T STR07
14.85156
14 . 86864
1486269
14.88245
14.
15.
15.
15.
2.
3.
23.
15.
15.
15.
23,
&3,
23.
5.
14,
14.
1.
15.
15.
15.
23,
2.
23.
15.
15.
15.
15.
23.
23,
23.
14.
14,
14,
14,
14,
14,
14.

O O N W I, WN -

~n PN P TN b b ot ol ol o A ek ke
DUNJOOOVO\IFKN-‘O

SIYIBIEDT

SELRSLESENRBFURT




MooT
(LBM/SEC)

TS

1 6.919:46-02 1 s
2 28788 1 2
3 -, 0258953 2 3
4 1.4035566-02 3 4
- “1.4505426-02 & 5
6 0156674 B .
7 6. TSITS3E-02 & 7
[ 8.973671E-02 7 4s
9 4.2823486-02 7 2
10 3.205427€-02 7 s
1" 1.362489€-02 8 9
12 4, 166274E-03 9 12
13 -8.398736-03 9 10
14 -4,146337E-03 10 13
15 -4.2166156-03 10 1"
16 « 0041473 1 14
17 -1,2837278-02 21 15
18 X, 804285603 15 20 -
19 .7.750907E-03 15 16
20 -3.8116436-08 16 19
21 .3.892507¢-03 16 17
2 -3.813839¢-03 17 18
= 3.2859338-02 3 2
2 -6.289339€-02 22 Fal
= 8.9613876-02 23 45
2 2.5954136-02 23 31
27 -1.581807E-02 24 el
» 28 -4,3028736-03 25 28
» -8.6965166-03 25 2
30 -4,3057S1E-03 26 »
3 -4,385607€-03 26 27
52 .4.30706€-08 27 30
33 -1,181232¢-02 31 52
7 .3.7138166-03 32 35
35 -7.559194€-03 32 33
% -3.7195326-03 13 3%
37 -3.788845€-03 33 %
38 ‘3.T21496E-03 34 37
3% 5.398431€-03 1 1)
0 -5,640356-04 38 39
4 +2.3008566-04 38 “
62 1.858879¢-03 39 )
3 3.0556686-04 39 @
“ +1,240606€-03 40 41
45 - 0304494 40 ‘S
4 6.1102766-02 23 2%
47 1,0598838-04 41 43



A#ﬂc(«w»} |

THE CURRENT TIME IS 24,9789 SECONDS SA + £
' get ot
WCDE PRESSURE
(PSIA)
1 13. 78338
2 1480991
3 1478576
‘ 14.80157
s 14.79649 ATTACHMENT: _| o CER:) o
¢ 14.81316 CALC: MD-Ne85 - 33 1C
7 14.48533 SHEET——OF e
8 14.9818 —
3 15.03566
10 15.08422
1 15.09573
12 17.44607
13 17.51138
1% 17.5287
5 15.01473 .
16 15.05766
17 15.06861
18 17.5082
19 17.48828
20 17.41432
21 14.97137
2 14.92432
3 14.49189
2% 15.07007
B ] 15.07733
2 15, 13255
7 15. 14486
28 17,4155
29 17.48905
30 17.50874
5 14.94773
32 15,0132
33 15.05431
N 1406433
35 17.41583
3% 17.48178
37 17,4995
18 14.72088
9 14, 70388
‘0 1475826
& 14.699
‘2 1%.71028 -
43 14.70058
“ 1471218

45 4.7




FLOW PATH

A%c(muf’

Shaet 120f (¥

+1.381012€-02
01643035
6. TTO698E - 02
0835411
0498439
039767
+8.977302E-03
+2.2819368-03
4, 586609 - 03
-2, 29499803
+2.355099¢€-03
+2.298522¢-03
-8, 77T0659€ - 03
+2.090065E€ - 03
+4,229235€-03
2. 106646 -03
+2.170005E - 03
+2.111207¢-03
3.3565168-02
+6.295791E-02
8.3196188-02
3.284921E-02
+1,253479¢-02
+2.345635€-03
<4 .5T2936E-03
+2.36316E-03
+2.,429506€-03
+2.367597E - 03
+7.220252€-03
*2,06179€-03
+4,1601326-03
+2.055625€-03
2. 11179703
+2,059526€-03
5,208008¢
+6.642211€-
+2.302114€-
1.785611E-03
3.069722¢-
+1.240926€-03
+3.053813€-02
6.931789€-02
1.059862€ - 04

RRE

R
g ruugg2NgRURIUUERN -

1

“

S BEYYREUERENIRED

N

"~ ~Nn >
“w s w

FTTACHMENT: || Rueoc

CALC: MD-NZogs - 8slooa
SHEET, OF




Haoh-w-* !

THE CURRENT TINE IS 29.9951A §m+ (3 oF (¥

WODE PRESSURE
(PSIA)

ATTACH .

13.74313 CALC:CM 3"5'2‘078; | Rw e
14.74349 SHEET__ OF
14.71549 =
14.7298
1472155
1473865
14.39732
14.81899
1478911
10 1480605
1 14.80536
12 1491711
13 1493859
1% 14,9444 1
15 1478638 i
16 14. 79886

1 14.7979

18 14,9329

19 14.92716

2 1490556

2 1482501

14.84922

14.40314

14.92697

14.81433

14.83457

1483604

14.94658

1497094

1497733

14.783

1%.77427

14, 78421

14.78438 N

14.89186

14.91124

14.91652

14.71115

14.69693

1475798

14.69867

14.70339

14, 70024

1470242

“.7

O 0 N> WS, UN -

SELAZSSELEUFURZEIBRIBURUNR



FLOW PATH

o1
(LBN/SEC)

O NV WN -

ELPLRCSGENEVRURLEYLENRRRURTIZSS

*»>
~

6.618086¢ - 02
262582
+2.3096868 - 02
1.579766E-02
+1.296417E-02
1.7505438-02
6. T125328-02
7.552175€-02
5.561891E-02
4.605856¢-02
- . 007074
&, F8T4TIE-O4
5.205795€ - 04
-5, 04268204
+1.709384€-03
*5. 43415704
-7.089563€-03
<4 A50984E - 04
3.00701E-04
<4 B7S228E-04
9. 918354E-04
4 . 93804TE - 04
3.4127418-02
6. 20648TE- 02
.0750028
3.8427068 02
+1.070738€ 02
-5, 173466E - 04
7.426104E-04
-5, 724022€ - 04
+1.711182¢-03
5. 72360104
-4 .863208¢-03
<& 3TL254E-04
-6.7684026-05
&, TA1L28E- 04
+1.412813€-03
<4 TS43TE-0b
§.209011€-03
~T.5937TSE- 04
+2.300016E - 04
1.704553€-03
3.076257E-04

+1,241026€-03

+3.062845€-02
7. 5844 94E-02
1,059838¢€ - 04

O O 0 Y NNV EWN .-

LussSYEE-yUuuERINRRRRRUUR "

dEYrruugENIRED

5

Ll I

45
24
43

J

sw ILf‘{(

8

l_ATTACi IMENT:

CALC: MDb.n 2 L

Rev.o

SCOA,



THE CURRENT 7IME IS 34.9924

WCDE PRESSURE

(PSIA)
1 13.72895
2 14. 71984
3 14.69059
4 14.70437
5 1469579
é 16.712686
7 14.36066
8 14.76361
9 14.69344
10 14.703%92
1" 14.69928
12 14.70082
13 14.70081
14 4,70079
15 14,6949
16 14.7026%
17 14.6997
18 14.70066
19 14.70065
20 14.7007
21 14.775461
2 14.982273
s 14.3752
24 14.87577
25 16.65137
26 14,7462
27 14.70009
28 14. 70199
29 14.70169
30 14.70154
b3 | 14.7288
32 16,6959
33 14.70286
e 16.69945
35 1470066
3% 14.70057
37 14.70052
18 14.70758
39 14,6944
40 14.75783
41 14.69855
42 14.70085
3 14,70013
ok 14.69884
45 14.7

szcow0s QM+ l(o*c "I?

ATTACHMENT: /
CALC: MDA 20§ 1 §¥

2.
Lol

| SHEET__OF




A achwent !

FLOW PATH ooT  FROM 10
(LBN/SEC) Qheet (God (¥
1 6.5004548-02 1 “ s
2 1268714 1 2 o
s -2.2574978-02 2 3 mENT | nféw?—
‘ 1.6073826-02 3 . bl Ozéosr oy
Y 1,2687586-02 4 5 —_— r
6 1.768945%-02 6
7 -6.6872036-02 & ?
N 7.2641926-02 7 s
9 $.711535€-02 7 21
10 477259302 7 .
1 .5.697ISTE-03 8 9
12 1212536604 9 12
13 2.183034€-03 ¢ 10
% -8.7180436-05 10 1
15 “1.4687646-03 10 "
1 5.087266-05 11 %
17 .5, 7BS848E-03 21 18 :
18 9.873604€-05 15 2
19 1.78S084€-03 15 1%
20 -6.4532646-05 16 19
21 “1.117125€-03 16 17
2 3.6512368-05 17 18
23 3.4223066-02 3 2
2 .6.222695€-02 22 2
2 7.1855286-02 23 4
2 3.989067€-02 23 3
27 ..009125 2 2
28 1.4524338-04 25 28
% 2.4156926-03 25 2
) .9, 311397605 26 »
Y .1,438777E-03 26 27
2 4.981736-05 27 0
5 .3, 7740168-03 31 12
% 8.578045€-05 32 15
35 \.7208796-03 32 n
% .6.6357346-05 33 %
37 -1,215937€-03 33 3%
§.0760448-08 34 3
% $.1732636-03 3
.7.9095326-04 38 9
o1 2.297966-04 38 o
1,6731986-03 39 40
3 3.0776116-04 39 ‘@
+1,241052€-03 49 “
‘s +3,066003€-02 40 ‘s
“ 7.7540656-02 23 2%
7 1,059829€-04 41 ‘3



THE CURRENT TIME IS 35.00039

(PSIA)

- o s LR ™) -
u.uN-‘Q‘.‘. -

t.'.‘..‘;:833'&'#3!3"3‘.‘.‘8833832383833:3

”»
w

13.72895
14.71984
1469059
14, 70437
14.69579
14.71268
14.36965
14.76361
1469344
14.70392
14.69927
14, 70081
14.7008

14.70078
14,6949

14.70268
16.6997

14, 70065
14.70065
14, 70069
14,7754
14.82293
14.3752

14.87576
14.69136
14, 70481
14.70008
14.70197
1670167
16.70152
14,7288

14,6959
14,70286
14, 59945
14, 70065
14.70056
14. 70051
4. 70758
14,6944

4.75783
1469855
14, 70085
14.70013
14.69884
14.7

k“ucwl
Shuet (704 (8

ENT: |
enecm'::rq Loks -

o
250



FLOW PATH w07 FROM 10
(LBN/SEC)
1 6560454802 1 s
2 1268714 1 2
) 2. 25749702 2 3
‘ 1.6073828-02 3 ‘
5 “1.2687386-02 4 5
& 1.768949€-02 S B
7 -6.6872038-02 6 7
5 7.264128-02 7 4
9 S.7115486-02 7 21
10 4. TT2604E-02 7 *
" -5.6972856-03 8 9
12 1.2126456-04 9 12
13 2.183034€-03 9 10
% -8.716966E-05 10 13
15 +1,4886086-03 10 t
16 5.087259¢-05 1\ \
17 -5.785805€-03 21 15
18 9.872001E-05 15 20
19 1.7846T8E-03 15 16
20 -6.44589TE-05 16 15
21 -,0011168 16 17
2 3.6577186-05 17 b
ra) 3.422351€-02 3 it 4
24 +6.222707€-02 22 P
i Y.185508€-02 23 ‘8
26 3.9890886-02 23 31
14 +9.124869€-03 24 s
28 1.452783E-04 25 28
29 2.415853€-03 25 26
30 -9.3070082-05 26 2
3 +1.4355026-08 26 7
52 4.985817€-05 27 30
53 ‘3.7741166-03 31 32
% 8.585065€-05 32 35
35 1.720879€-03 32 53
3% -6.626456-05 33 3
37 +1.215937¢-03 33 L
38 4.0834298-05 34 14
9 $.173263€-03 1 U
0 +7.9095326-04 38 39
4 ‘2.297966-04 38 “%
0@ 1.673198€-03 39 0
3 3.0776116-04 39 %]
" +1.2410526-03 40 4
‘5 +3.0660036-02 40 ‘
“ 7.754091€-02 23 2%
a7 1.059829€-04 41 43

bt
Qluant gl (&

TTAC
AhLC:

EE T

HMENT: |

MD-N

N2UST”

o]

Shr.

0

500 &



SVSJN’: ﬂk: Vg~7h—u? Tlm( 0{ S(l‘m 414 //eag/e,'

TVA NCU SCRAM DIAPHRAGM VENTING VERIFICATICN RUN 1/10/88

SoOOSISSES 00 Illfllt,'m DATA **tscecncesneene ,B z I/I. ‘g‘d

NCDE PRESSURE TEMPEFATURE  voume ’ # M D- ,\/ D& -8

(PS:A) (DEG-F) (IN*3) Le
LR R R R R e R A A e L e L
1 %0 50 3.33 (JO:’) #/9/00
2 90 50 1238.77
3 %0 50 1238.77 %,(Ww)
“ 90 S0 1124.5%9
5 0 50 1124.59 1/13/83
6 90 50 112,59 AdHachmerd 2 3o Cale % Mb-NZOSS:
7 90 50 121.95 ' P
B 90 50 137.5 Rev.0o (IR 7,.,5.;) Ncr; r?wh
9 %0 50 183.9 s Rou
10 %0 50 183.9
" %0 50 183.9 Shael 1 +f 18
12 %0 50 8.4
13 90 50 8864
"% 90 50 8.4 i
15 %0 50 22¢.3
14 90 50 22¢.3
17 90 $0 226.3 f
18 90 50 812.53
.19 90 s 812.53
20 90 50 812.53
21 %0 50 136.3
22 90 50 121.73
23 %0 50 127.73
2 %0 %0 80.2
25 90 b1 196.3
2 %0 50 194.3
27 90 50 <1963
0 % 50 923.33
29 90 50 923.33
30 90 50 923.33
3 90 50 250
v ~ 50 203.07
13 90 $0 . 203,07
3% %0 50 203,07
35 %0 5 796.1
36 90 50 7941
7 90 50+, 796.1
18 %0 50 136,16
% 90 50 80.2
&0 90 50 94.58
& 90 - 50 150.6
42 0 50 62.2
&3 ?0 50 148.3
4 90 .50 n
5 4.7 50 16410



!

AHachment 2 Bev. O

LAt Al A a e Tt INITIAL FLOW PATH DATA ARl e shg‘ < o-r(g
"R FROM » 10 AREA (0ss ,
PATH (IN*2) Cule B MD-#2065-88002

'm'm..m.m'.'.'..."'.'....O"..".Q...'“'O'... LA AL AL R

: ' g .57 17.97
: : : 1.78 6.32
: ' . 1.78 6.32
‘ : : .78 5.87
: : ’ 1.78 5.87
- h 9 .78 5.87
. ’ Y 825 .77
3 € 5 1.57 5.27
b g - -825 2.87
10 7 s o T
" : : ot 17.7
- y 12 2.32 87509
. ’ . 484 17.7
- w 3 2.32 87509
s " o 484 17.7
o i 1% 2.32 87509
3 = i o8 19.67 )
= 2 0 2.13 87509 ;
19 15 16 P A
» » 19 213 87309
e o o 484 19.67
= b 8 2.13 87509
e ’ 2 ,825% 2.67
- - o 825 2.67
< - . 1.57 5.27
- ” ' 825 $.13
27 A 25 8% . 18
= & 28 2.42 87509
5 ® % 484 18.15
'y - » 2.42 87509
n 26 27 o8k 818
2 ok 30 2.42 87509
33 n 12 o g
. 3s 32 13 ' ' 484 ‘0.9
*» 3 % ' o 2.08 bl
37 13 % a8 i
. » 7 - 2.08 87309
e - » 1. 145 15.36
o ” o »% 20.7
&2 19 40 165 .
- " @ 145
- * S a L1458 |
. 1,87 b
:: 2: ;: .a;s f\O{l . 1hese valne @are '.“*‘{j”
&7 6 43 L1468 79.18 |=—"" as ued In Ae bual Ter

(r 4.
'H’\') Joo\ h;’ a Hct "‘Q
Y‘CjuHSo( Hie ac i Wur

Qs Hig vun 1 uted selel
‘Cﬂ Vmﬁr«hw |ovpoten -




A Hadhwead 2 REV.Q
Sheel 30418

THE CURRENT TIME 1S .01  SECOMDS
NCDE PRESSURE lole o mD-N208S 8800
(PSIA)

AR A AL LA SR L T L L T T

1 15. 36645
2 90. 00001
3 90.00001
‘ 90
5 90
6 90
7 $1.2034
8 89.99999
9 90
L 0
1" 90
. 12 90

13 90
1% 90

i 15 90
16 90 -
17 90

i 18 90
19 90

i 20 90
21 90
22 90
Pa 52.9%902
2 90
25 90
26 90
27 90
28 $0.00001
2 £0.00001
30 $0.70001
3 90
32 90
3 20
34 1] X
35 90
36 %0 ’
37 90 A
38 90 "
39 90 i
40 39.97627
4 90.00001
@2 20 s
3 90
“ 90
1 1%.7




: AH‘R&‘\MUJ 2 Rey.o
Slhoef 4 or{8
FLOV PATH WOT 4 FROM 10

ipinaas Lole # MD-P2085- 85002

L L A L L T T

1 L TBLBTBA 1 4
2 0 1 2
3 0 2 3
‘ 0 3 ‘
5 0 ‘ 5
6 0 5 6
7 0 6 7
s 1.449343 7 ‘s
9 0 7 21
10 0 14 -
" 0 s 9
12 0 9 12
13 0 9 10
14 0 10 13
15 0 10 1"
16 0 " 1%
17 0 21 15
18 0 15 20
19 0 1% 1%
20 0 16 19
21 0 16 17
2 0 17 18
Fa] 0 3 22
2 0 22 2
25 1.649343 23 s
2 0 23 3
27 0 % 25
28 0 25 28
2 0 25 26
30 0 2 29
3 0 26 27
32 0 27 30
3 0 3 32
3% 0 32 35
35 0 2 3
36 0 I 34
37 0o 13

38 0 I 7O 37
L) 0 14 38
0 0 LTI 39
o 0 8 “
« 0 9 40
3 0 ) «
. 0 40 (3]
45 1.449343 L0 (43
s 0 23 2¢
&7 0 ) 43




THE CURRENT TIME IS .92

NODE PRESSURE
(PSIA)

1 158,558

2 86.04587

3 89. 99651

4 90.00228

5 90

6 86.19926

7 115.0498

8 69.29461

9 89.99782

10 90

1" o0

12 90

13 20

14 90

15 90

16 90

17 90

18 )

19 90

20 90

21 65.37291

22 62.88727

23 109.8483

@ 39.05311

25 90.00014

26 90.00014

7 90.00314

28 89.99998

e 89. 99998

30 89. 909998

LY 80.0013

32 90

33 00

3 90

3 90

36 90

37 90

38 88.50204

3® 86.92738

40 22.36187

4 88.74377

&2 o0

4 90.00039

13 20

45 4.7

AHGC‘\‘M\,‘ A
Sheet 5 o( (8

Cale # NMD-N20ES-88B002

I<ev. 0



FLOW PATH

s st e s e e e e L R L R A R s A

O W N NS W N -

MOoT
(LBM/SEC)

5.629336€ -

+1.500508
0

7.850773¢-

0

0
1.309359
8245696
+1.028264
-, 8720853

+1,229335¢-

0 O "0 0000 OO

5.395228¢ -

1.061409
8528418

7657369
0

02

04

04

-8.761793E-06

0

<8, T41T93E-06

0

‘B.T61TV3E-

0

. 548894¢

OwNoOoO0Oo00O0O0O0

‘S, TIITSIE-

437701
<1.251664

1.741623E-

. 165509€ -

02

-02

02

FROM

O 0 B NN WS N -

10
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7 -39.103
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SRR PRRFANNL RN RRRGRREFEN RN

1 66.2874)
2 8. 01985
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3 86.47563
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(] 72.68612
9 91.65561
10 88.41104
1" 89.80236
. 12 89.9744
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in 90
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2 69.35373
22 50.38297
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28 89.97398
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32 90.82%6
. 33 88, 7264
90 . .
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TME CURRENT TIME IS .05  SECONOS Sheel 11 of 18
NCODE PRESSURE
whias | Calc # MD-N20BS~-82002

REREARAREREER R ANRIRERRR RN RN

\ 91.188

2 86,1527%
3 86.33823
‘ 91.29865
s 87.18967
B 85.21239
7 94.76317
L) 6483719
9 8623895
10 91.27189
1" 88,73002
12 89.99166
13 89.98058
1% 89.99409
15 86.93279
16 90.71606
17 89. 18434
18 90

19 £7.98515
d 89.99091
21 61.35146
2 99.92408
3. 6.451567
2 89.48734
25 86,1766
26 91.2077%
27 88.85316
28 89,9937
29 89.98241
30 90.00026
3 77.69352
32 87.16267
33 90.89639
% 39.07%26 4
3 89.99167
3% 89.98507 i
37 90

38 86, 13486 i .
39 83.52583
40 14.59077
3] 8%, 75919
42 87.86747
a3 89.30264
S £9.16033
&5 14, 70001



FLOW PATH wor
(LBN/SEC)

BEER AR A AR R SRR RN AT RER RN PR R R RN R ROR R RN RN RS

1 -, 1281969
2 +1.447489
3 - 7590826
- 87138
5 - T255849
6 (7383184
4 1.174008
8 9789112
9 < 5377164
10 5364295
1" -, 2058249
12 4. 687827E-03
13 L0946345
. 14 +4.513773€-03

15 +6.201696€-02
16 +1.606716€-03
177 + 2035946
18 3.43972¢-03
19 7.588836€-02
20 +3.6978226-03
21 +5.604483€-02
22 0
2 1.12113
24 - . 8263351
25 1.185336
26 <. 4159795
27 +L 268414
28 $.515518¢-03
29 .101570%
30 4. 908156803
N +6.818834E-02
32 140414604
33 +. 151049
s 2.982778€-03

. 35 0738295
36 +3.633171€-03
37 -5.752582¢-02
38 0
39 6.039769€-02
40 3.134849€-02
41 -8.206738E-03
&2 7.092942€-02
43 +.0140733
L4 +5.581171€-02
45 2080258
4“6 1.031931
7 1.251047E - 02

¥

0 0O B NN ANV UN - -

NN N W o s N - -
- o~ N O W W e w00

cRINEERRT

U

-

SES

19
4«
40

L8]

10

A Hochment & Rev.o

Sv»u‘ R O( g

Cale # md-N20f7-85001



e . AHachment 2 ey o
o Sheet 13 of (8

THE CURRENT TINE IS 5.979999€ 02 SECONDS CAl( P MD'N2065° 88579
NCOE PRESSURE
(PS1A)

R e L R R R R AL AL A A A A L LR

1 -$5.28619
2 88.40147
3 90.12368
4 87,19693
s 87.80432
- 89.04487
7 +20.48413
i 90.39323
9 B4 . 76896
10 87.64423
£l 1" 90.29166
12 89.96643
13 89.99572
1% 89.97923
15 85.39926
16 8837391
17 90, 13002
18 67,988
19 89.99654
20 89.96790
21 91.507%
22 48,1915
2 91.9563%
2% 34.62717
28 89.7910%
26 a7.88707
27 90.26199
28 89.96799
29 89.99717
30 89. 98606
n 70.90157
352 Be . 66614
. a 88.17116
3% 90.23284
35 89.96964
36 89.99779
37 ' 89.98724
85.45715
39 82.34415
«0 20.36321
4 84 . 86157
2 87.10692
L3 BA . 99894
6 B88.07145
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THE CURREWT TIME IS C.W-Ol

e R R L e L A A R L A

B N> W N -

PRESSURE
(PSIA)

102.683%
85.63641
84 . 67927
89.60639
88.13161
84 . 18831
T2.2T739
6662901
88.62273
87,7039
8874458
89.93701
89.97357
89.98847
8848893
8816689
89.15025
89.99303
89.97971
89.94025
63, 48064
103.5121

+26.08578

96.87876
84.57613
90.50967
8880344
89.96239
89.97794
89.99307
82.0747%
84, T4E97
88.35733
89.03452
89.94522
89.97996
89.99386
84.39903
81,4917
14.30065
83.99879
86.315%6
88.67258
87.27412
14.70001
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FLON PATH u::::c) FROM 10 lale # mD-N 2085-. 8002

SRR PR RN NR PR RN RN IR PR NG R RN NRRRRER RN RR TR

1 < 1281969 1 5
2 1.473856 1 2
3 . 6265821 2 3
‘ .$701014 3 ‘
5 ., 2599608 ‘ 5
6 . 3727133 5 s
7 1.300201 6 7
8 ., 236726) ? ‘s
9 “1,04931 14 2
10 . 8790985 ? “
1" 1218733 - 9
12 “7.98827E-03 9 12
13 -8.726063€-02 9 10
N .$.470255€-03 10 13
15 .8.513°916-02 10 1
16 2.0220136-03 1 1%
17 . 1209085 2 15 .
18 -6.903607E-03 1§ 20
19 -8.44B435E-02 15 1
20 4. 190532€-03 16 19
21 .6.606954€-02 16 7
2 1.251788€-03 17 8
2 1.071381 3 2
2% -1.093237 2 F3)
25 1.480847 b3 '
26 877228 23 "
27 . ,2602007 % R
28 “1,5857156-03 25 2
Fal 7.ATBI0KE-02 25 26
30 -5.4382026-03 26 29
3 +8.007033¢-02 26 27
32 1.98223¢-08 27 30
" LTRSS 0 2
-5.943074E-03 32 15
38 .6.569387E-02 32 13
4.336437E-03 33 3%
3 +7.293854-02 33 ° 3%
1.607486€-03 34 37
9 .$.922604€-02 1~ 18
0 .0330838 LU 9
«“ 7.87\TTTE-03 38 ' &%
@ 6.906749€.02 39 0
3 .,0150708 19 @
113 5. L82965E6-02 40 &
¢ , 2993484 0 "
Y] 1.289197 23 24

&7 1.4826278-02 & .
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THE CURRENT TIME IS 7. 999999€-02 SECONDS
; Calc # MD-N20BS- 85002
WNODE PRESSURE
(PSIA)

CEEPER AR AETRNRERERAR R e

1 <111.9304

2 88.26228

3 89.97861

~ 86.31061

B §7.42687

. 83.52178

7 39.3617

. 80.87746

9 8.04713

10 89.63898

1" 87.86723

12 89.92186

13 89.95576

1% 89.97192

15 85.10023

16 89.36172

17 88.47548

18 8998084

19 89.96196

20 89.92432

2 81.81261

2 47,1991

2 6611791

2 34. 37864

25 89.77144

- 87.27393

27 90.06507

bL] 89.93243

29 89.98766

30 89.97911

3 73.92907

32 85.07¢95

33 87.57645

3% 88.41222

35 89.91579 A
34 89.96314 :
37 89.98087 X
38 85.30944
39 80.44952 il
40 21.26684

4 83, 16643

%) 85.52409

5 8832756

“ 86.22337

4 14, 70001
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(LBM/SEC) y Cn kL # mMD- N208S - '55_00 r

LR R e e R A A A R A R R A A R LAl

1 8954892 1 s
2 1.306335 1 2
3 3098797 2 3
‘ .. 7283018 ] ‘
] .4070982 4 5
« 6498789 5 6
7 8796699 . 7
- 1.163941 7 4
? .556892 7 21
10 3484839 7 8
1" < 2116746 - 9
12 4. 114127803 9 12
13 $.020557€-02 ¢ 10
% -5.3786236-03 10 13
15 -8.342844E-02 10 1"
14 ~4,002397E-03 N “
1”7 -, 2085294 2 15
18 -3.9640216-03 15 20
19 2.8276166-02 15 16
20 4. 423TT4E-03 16 19
7 4.9397616-02 16 1”7
22 -3.034286-03 17 18
3 . 9T2T999 3 2
2 1.230619 22 3
. 2367261 3 13
% .. 7039458 b3 ] n
27 ATTR961 % 2
28 -8.472199€-03 2% 28
29 -, 1234601 28 24
30 2.7513056-03 26 »
3 6.6382436-02 26 27
32 -3.949333-08 27 30
13 -8.011989€-02 32
-7.1602098-03 32 35
35 9.4537838-02 32 3
% 4.09178€-03 33 . . 36
37 . 0418696 3 S .
“3,1591138-03 3% 7 37
39 $.5153046-02 1 yi 18
0 2.765994E-02 38 39
e .9.9783a86-03 38 ' ' &
@ 6.835249€-02 39 0
3 +1,5088326-02 39 2
' 5. 407424602 &0 3
‘s .7.9405528-02 40 T
% -1.358207 23 2

L7 <1.567394E-02 &1 43
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e o0  Bechtel North American Power
o acas 140> . Corporation
M Aftachiment 3 +4o0 MD-N208TPg002
/ E

Cke® 04 Intaroffice Memprand
\bb" ﬁi‘ .’W " " mum’fe"‘" o) 1 SH’ff‘
Neil Howard Dste December 18, 1937
Chief Nuclear Engineer
Staff Calc of ATWS Fiom Rich Gallagher
ARI Modification of Project Engineer

Athens, Alabama

Copies See Distribution Fie Project File, w/a

TVA has awarded Bechtel the contract to incorporate the ATWS/ARI
mc Jifications into the Browns Ferry design. As a part of this
design it is necessary to verify whether or not the proposed
Alternate Rod Insertion (ARI) design meets the ARI performance
time requirement. We would like to request Nuclear Staff to
calculate the air venting time for the subject modification. By
using a computer code, the calc will verify the venting time of
the air in the HCU scram diaphragm valves and the air header.

The air will vent through the holes in the scram pilot solencid
valves to the scram valve air header and thru various vent valves
which will be installec at several locations on the air header
piping. Detailed discussions on this matter have been made
between Young Park (Athens) and John Rommel (Nuclear Staff). All
necessary drawings and references have been/will be sent directly
to John.

The attached memo is concerning the use of computer programs
to perform calculations for Browns Ferry. This is for your
information and we will inform you later if we have any more
information on the use of Bechtel computer code.

The calc is needed ASAP or by January 15, 1988, Manhour for
the work is approximately 200 hours. The charge number is
19106 (Project)=-062 (Sub)=234 (Sub Sub)=-D062DD (Activity).

We appreciate your assistance on this matter.

g AP
szc« ;/{Uoi¢/;&‘
Rich Gadlagher
Written Response Required: Yes

Date Due: January 15, 1988

REG:GLL:UYP:vlit
Attachment

Distribution:

L. Lushbaugh, w/a
R. Mays, w/a (Gaithersburg)
J. Y. Park, w/a

J. Rommel, w/a (Caithersbur
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.QCJ,)“/: AtL leou‘m, lime of JcramnArv Heaclse

TWIS PROGRAM HAS BEEN DEVELOPED TO EVALUATE TNE
AIR VENTING TIME FOR TNE ATWS/AR| MOOD!IFICATIONS S heeT / f 20
AT TKE TVA'S BROWNS FERRY NUCLEAR PLANT -
»
THIS PROGRAM 1§ DEVELOPED FOR USE ON |BM PC'S Cn le & MD-W2WBC 28002
USING KICROSOFT'S QUICK BASIC COMPILER )

o

DIN P(S0),T(50),V(50),M(50), NIN(S0), NOUT(50) ,A(50),K(50),MOOT(50)
DIM MIN(S0),MOUT(S0),DP(50),PS(50),RHO(50),CA(30), IFI(50) 0
REw /p\\
REM OPEN AN OUPUT FILE FOR COLLECTION OF QUPTUT DATA
OPEN "D:\TVA QUTPUT .PRN" FOR QUTAUT AS #)
REM READ THE TITLE CARD AND THEN PRINT IT QUT ﬂ;)
READ TITLES e
LPRINT; TITLES:LPRINT }/‘1/'{7
REM READ [N NUMBER OFf NCDES
. READ WY
REM RC*IDEAL GAS COMSTANT FOR AIR (S53.34 FT*LBF/LBM/DEG-R)
v RC*S3.34
REM KA=|SENTROPIC EXPONENT FOR AIR
kA=), 4
REM GC=GRAVITIONAL COMSTANT (LBM*FT/LBF/SEC"2)
Ge32.17
REM READ IN THE INPUT DATA FOR NODES
REM P(1)®INITIAL PRESSURE IN NODE | (PSIA)
REM T(I)=INITIAL TEMPERATURE IN NODE | (DEG-F)
REM V(1)«VOLUME IN NODE I (IN"3)
REM M([)=MASS (LBM) OF AIR WITHIN NODE |
REM RMO(1)=DENSITY (LBM/FT*3) OF AIR N NODE |

AﬂAChMGuT 7 kiv.o

, x 3

LPRINTHS S esnasennee IMNITIAL NODE DATA *#evesssencsvnenn
LPRINTILPRINT

LPRINT™ NODE PRESSURE TEMPERATURE HOLUME™
LPRINT® (PSIA} (DEG-F) (IN"3)"
PR N et e e rr e r s e st tsrr st se s e reatsrtrsrrseivssereren
LPRINT

FOR 1=1 TO NV

READ P(1),TC1),VCD)

LPRINT 1,PCI),TCI), V(D)

REM CONVERT T(!) YO DEG-R AND P(1) TO LBF/F1"2
T(1)eT(1)e440

PCI)eP(1)* 144

REM CONVERT YOLUME 10 F 1‘3

VOIRV(1)/12/12/12 ’

REM CALCULATE MASS IN VOLUME USING IDEAL GAS LAV
MCLI*PLTI*VCT)/ZTC1)/RE ’

RNOC1 ) =M (1) /VC 1) U

NEXT |

REM READ IN THE NUMBER OF FLOW P, NS

READ NFP i

REM READ [N THE INPUT DATA FOR EACH FLOW PATH
REM NFPeNUMBER OF FLOW PATNHS

REM NIN=INDEX FOR NCDE INTO 'OR FLOW PATH |
REM NOUT=INDEX FOR NCDE QUT OF FOR FLOW PATH |
REM AC])® AREA FOR FLOW PATH | (IN"2)

REM K(1)=LOSS FACTOR FLR FLOW PATM |
LPRINTILPRINT(LPRINT:LPRINTILPRINT:LPRINT

LPRINT™ LR R R R L) INITIAL FLOW PATI DATA SRS ERRAR NN A
LPRINY
LPRINT™ILOM FROM 10 rREN .0ss"

TS P



Atiacu mewT 7 ®ed0

LPRINT®PATH (1N 2)"
Ln‘"..'..."....'.....'.........Q....O.'.......’.....000000000..0.'.- Sh(f r“ z ('/‘ 2 -

LPRINT .

FOR [s] TO WFP i

READ NINCI),NOUT(1),AC1), k(1) ' Cale # mD-p 2054 -25002

LPRINT 1 NOUTCL) NINCE) ACH) X(1)

REM CONVERT AREA TO FT°2

ACT)®ACT) /144

REM CONVERYT LOSS TERM TO DISCMARGE COEFFICIENT

K(1)e(1/(X(1)))"0.5

REM CONVERT AREA TO EFFECTIVE AREA

ACLY=ACY*K(D)

NEXT |

LPRINT

FOR Js1 TO 7 :LPRINT

MEXT J

REM DEFINE THE CRITICAL PRESSURE RATIO FOR AIR

Core0.528

REM READ IN THE TIME STEP, PRINTOUT INTERVAL AND MAXIMUM TIME OF TRANSIENT

b REM ALSO READ IN THE STORAGE QUTPUT INTERVAL (SOCMAX)

READ DT, PTMAX, TMAX  SOCMAX

REM INITIALIZE TIME TO 2ERO

T=0 ; -

REM ESTABLISH TIME STEP LOOP

TINSTP:

TuTeD?

PRINT 1,7 SECONDS™

REM ZERO OUT THE VALUE OF MINCI) AND MOUT(I) FOR ALL FLOW PATHS

FOR =1 TO NFP

MINCI)=0

uUT(1)=0

NEXT |

REM DETERMINE THE PRESSURE OIFFERENCE N THE CONNECTING NODES FOR USE IN

REM FLOW EQUATIONS USING STAGNATION PRESSURES AT PREVIOUS TIME STEP

FOR |=1 TO NFP

JENINCD)

KeNOUT(1)

PP(1)=P(K)-P(J)

REM DCTERMINE FLOW DIRECTION AND ESTABLISM UPSTREAM DENSITY

REM IFICI) IS AN INDEX SHOMING DIRECTION OF FLOW (+1 t NORMAL

. REM -1 : REVERSE)

IF (OP(1)>0) THEN ’
1FIC1)=
PHIGH=P(K)
PLOW=P(J)
RHOM=RHO(K)

ELSE
IFICI)=-
PHIGH=P(J)
PLOW=P(X)
KHOM=RNO(J)

END IF

REM DETERMINE IF CRITICAL PRESSURE RATIO (CPR) WAS BEEN

REM EXCEEDED ACROSS TNIS FLOW PATN AND GO TO APPROFRIATE

REM SUBROUTINE TO CALCULATE THE FLOW

PRePLOV/PHIGH .

IF (PR>CPR) THEN
GOSUS SUBCRITICAL

ELSE




e \
. AtTachmynt 7 i ELv.O
T RL
REN DETERMINE TOTAL FLOW RATE INTO AND CUT OF EACH WODE SheeT 2of 20
IF (DP(1)>0) THEN
MIRCJ)wMDOT (1 )*MINCY) PRRERE
o il Cale #mmd-N2osS-E500¢
ELSE
MINCK)*MDOT (1 )+MIN(K)
WOUT (J)=M0OT (1) +W0UT (J)
TR
NEXT |
SEN DETERMINE CHAMGE [N MASS IN EACH NODE DURING TIME STEP
FOR %1 TO NV
WOTYRMOI ) o (MINCT) - MOUT(1))*DT
REM UPOATE PRESSURE TERM USING IDEA" GAS LAW
REN ASSUME AN |SOTHERMAL PROCESS
PCLYWMCI)*REST(1 /YD)
REM UPDATE DENSITY TERM
RNOC1 )P 1)/RE/T(1)
OMEXT
REN UPDATE PRINT INTERVAL COUMTER
Cr=CT+Y
REM UPOATE STORAGE QUTPUT COUNTER
SOC*$0C+ 1
REM IF AT STORAGE QUTPUT INTERVAL THEW WRITE
REM PRESSURES OF VOLUME WITHIN THE SCRAM DIAPMARGM VALVES
REM TO THE STORAGE DEVICE FOR FUTURE PLOTTING ‘
IF SOC*SOCMAX THEN
PRINTEY, T,PC14)/144,PC18)/144,P(30) /144, PC3T)/ 144, P(3) /144, PCIT)/ 144
$0C=0
END IF
REM 1F AT PRINTOUT INTERVAL PRINTOUT DATA
IF CTSPTMAX THEN
LPRINT
LPRINT ® TME CURRENT TIME 17 *; T, "SECONDS®
LPRINT
LPRINT * WODE PRESSURE™
LPRINT » (PS1A)*
L"l" RESARRRARR RN RN R RRRRRERRRARN
LPRINT
FOR 1s1 10 WV
LPRINT 1,PC1)/14k
: NEXT |
FOR J= 1 10 9: LPRINT \
NEXT J
LPRINT®FLOW PATH wor | e 10"
LPRINT® (LBM/SEC)"
L"l"N".'.'......'.."..'.'.'..........'.'."..'."..'"
LPRINT
FOR %) TO WFP
LPRINT 1,M00TCI)*IFICI), NOUT(T), NINCT)
NEXT | .
FOR Je1 TO 8 :LPRINT
NEXT J
C1=0
END IF
REM [F ToMAX|MUM TRANSIENT TIME TMEN LOOP BACH THROUGH CALCULATIONS
IF T<TMAX GO 10 TIMSTP '
REM PRINTOUT DATA AT END OF PROBLEM,
LPRINT

_ \PRINT " THE CURRENT TIME IS *; T, "SECONDS"




AtinchmensT 7 kit

LPRINT
Sheoet ¢ e{ 20

LPRINT ™ NODE PRESSURE™
LPRINT * (PSIAY"
LPRINT #essverecavvesetsseqenevereen Cn IC i ,ﬂp-Nde‘: -53002
LPRINT
FOR 11 TO WY
APRINT |, P(1)/144
PEXT |
FOR Js 1 10 91 LPRINT
NEXT J
LPRINT®FLON PATH MOOT FROM 1o~
LPRINT® (LBM/SEC)"
t"l"“'...."...'.'.......’.'.".'.'...'.'..'.."...“
LPRINT
FOR 1= TO NFP
LPRINT 1, MOOTCID*IFICTI), NOUT(L) NINCT)
NEXT |
FOR Je! TO 8 :LPRINT
NEXT J
i% REM END OF PROGRAM
o '
REM SUBROUTINES FOR THE CALCULATION OF SUBCRITCAL AMD CRITICAL FLOW
REM i
REM SUBCRITICAL FLOW -
REM
SUBCRITICAL:
MOOT(1)®AC1)*(2*GCYRA*RHON*PHIGH/ (KA-1)* (PR (2/KA) PR ((KA+1)/KA)))*0.5
N
REM
REM CRITICAL FLOW
REM
CRITICAL:
MOOT (1 )=A( 1 )*(GC KA®RNOM*PHIGH® (2/(XA*1) )" ((KA*1)/(KA-1)))"0.5
RETURN .
REM [NPUT DATA
DATA TVA KCU VENTING ANALYSIS WITH SMALLER VENT SIZE (ONLY & VALVES) 1/28/88
DATA 48 )
DATA 90,50,34.33
DATA 90,50,1238.77
DATA 90,50,1238.77
DATA 90,50,1124.59
DATA 90,50,1124.59
DATA 90,50,1124.59
DATA 90,50,121.9% ’ :
DATA 90,50,137.5% .
DATA 90,50,183.9 "
DATA 90,50,183.9 ‘'
DATA 90,50,183,
DATA 90,50 886,
DATA 90,50, 886,
DATA 90,50,886,
DATA 90,50,224.
DATA 90,50, 22¢.
DATA 90,50,224.
DATA 90,50,812,
DATA 90,50,812.53
DATA 90,5u,812.%3
DATA 90,5v,136.30
DATA 90,50, 127.73

W e e 0
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DATA 90,50,80.2

DATA 90,50, 194.3 20
DATA 90,50,194.3 Sheet 5’/

DATA 99,50,194.3 . -

DATA 90,50,923.33 _ _ Cale H MD-N2085- 26002

DATA 90,50,923.33
DATA 90,50,923.33

DATA
DATA
DATA

90,50,250
90,50,203.07
$0,50,203.07

DATA 90,50,203.07

DATA

90,50,794.1

DATA 90,5C,794.1

DATA
DATA
DATA
DATA
DATA

" DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
PATA
DATA
DATA
DATA
DATA
DATA
DATA

90,50, 791
90,50, 134.36
90,50,80.2
90,50,94.58
90,50, 150.6
90,50,62.2
90,50, 148.3
90,50, 31
14.7,50,1.0€10
7

4 0.785, 17.97 ‘ E
1.78, 6.32

1.78, 6.32 .

1.78, .47

1.78, 5.87

1.78, 5.87

0.828, 1.77

0.78% , 5.27

0.228, 2.87

0.828, 3.99

0.48, 17.70

, 2.32, 87309

10, 9, 0.48, 17.70

13, 10, 2.32, 87309

11, 10, 0.48, 17.70

1%, 11, 2.32, arson

15, 21, 0.484, 19.67

-
-

- - -
- s = =

N VS N

‘5,

~
—
-

- . =

O B NN NN WS N e

20, 15, 2.13 87309

16, 15, 0.484, 19.67

19, 16, 2.13 , 87309
17, 16, 0.484, 19.67 )
18, 17, 2.13 , 87309 -
22, 3, 0.825, 2.67 -
23, 22, 0.82%, 2.67
48, 23, G788 , .27

31, 23, 0.82%, .13

25, 26, 0,484, 18.1%

28, 25, 2.62 , 87809

26, 25, 0.484, 18.1%

29, 26, 2.42 , 87S09

27, 26, 0.48, 18.1%

30, 2/, 2.42 , 8709

32, 30, 0.4b4, 18.90

35, 2, 2.08 87309

33, 32, 0.684, 18,50

36, 33, 2.03 , 8759
3, 3%, 0./, MSQ



\

DATA 40, 39, 0,145, 16.57
DATA 42, 39, 0.148, 49.75
DATA 41, 40, 0,145, 28.13
DATA 45, 40, 0.785 , 5.27
DATA 24, 23, 0.825, 1.92

DATA 43, 41, 0,145, 102.59
DATA 0.001,5000,25.00,100

Arprchmest 7  ketic
DATA 37, 34, 2.08 , 87509
DATA 38, 1, 0.145, 2¢.84 Sheet 6 ..( 20
DATA 39, 38, 0.145, 15.36
DATA 44, 38, 0.06 , 20.70 . - Cnlc £ mD-N2o§S~E&00



TVA NOU VENTING ANALTSIS WITH SMALLER VENT SIZE (OWLY & VALVES) 1/28/88

SRERERRARIR S

TEMPERATURE
(DEG-F)

INITIAL WODE DATA **eevsvcccnseses

VOLUME
(IN*Y)

it L A L A A

~“‘..-..a‘-..“. LR -
TS SsEaNFaranzZgeexe aha

ZE83SRNETBRUN

n

3328383383333 33338383333338333333333383833s838¢s8z3¢z

-
»

50
50
50
50
50
50
50
50
50
50
$0
50
50
50
50
50
50
50
s0
50
$0
50
50
$0
50
50
$0
50
50
50
50
50

S0

S0
50
50

50 »

50
50
50
$0
%0
50
50
50

34.33
1238.77
1238.77
1124.59
1124.59
1124.59
121.9%
137.5
183.9
183.9
183.9
B8 .4
885 .4
886 .4
224.3
224.3
224.3
812.53
812.%3
812.53
136.3
12.n
127.713
80.2
196.3
196.3
19¢.3
923.33
923.33
$23.33
250
203.07
203.07
203.07
™6
™6
™61
134,36
80.2
96.58
150.6
62.2
148.3
n
16410

AHachment 7

Shee T 7 g ‘o

Cale #mD-N2085-88002



FERRNRAREINERY

FLOw
PATH

FROM

INITIAL FLOW PATH DATA

10

LA A L R R A

AREA
(N 2)

LOSS

St e L L A L L A

BN WS N -

~N N P e
--30.~00m-u~..°

A - B R

O O N NN BN e -

B
MR e - D O

—
o

L
-~ >

-

SEE

19
40
40
'3 )
&

§aasaad

.3

2.42
484
2.8
484
2.42
N
2.08
684
2.08
A8
2.08
A4S
68

A4S
Y]
A4S
785
8258
Y]

17.97
6.32
6.32
5.87
5.87
.87
.nm
5.27
2.87
3.99
17.7
a7rsoe
7.7
87509
.7
87509

19,67

87509
19.67
a7rsoe
19.67
87309
2.67
2.67
s.27
$.13
18,15
87309
18.1%
arsoe
18.15
arsoe
18.9
a7see
18.9
87309
18.9
arsoe
26.84
15.36
20.7
16.57
9.7
20.13
s.27
1.92
102.5¢9

/a {//‘( hme wl 7 L't v

Sheet & '/ 20
Cale # md-N20ES-6300



THE CURRENT Timg 1S 4. 99982

LR L L R )

O O N WS N -

PRESSURE
(PSIA)

"%
13
15
15
15
15
15
15

72905
5639

57549
59109
59664
61019
58992
88323

18.74044
19.81687

20
65
65
65

o7
L0878

Jqan

26551

18.60074

19
19
65
65
65
15
15
15
13

66101
91183
37943

g
L0547
.80793

7R354

6202
927176

19.0847

20
20
)
6%
65
15

26817
56645
94263
2979
18013
96579

1843139

19

Jan

19.6093

64,
65.
65.
"%,

%

6.
14,
16,
16,
1%,

\[)

T
1783
22851
8529
. T8034
r20%6
TOSA4

70669
BLTS4
N i

78187 -

Atiachmewt 7 Rev
‘Sh(ff 9 r 20
Co/c #t mMD-N20ES -8800
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SheeT 70 ¢f 20
FLOW PATH w01 o FROM 10

) Cale #MmD- N2035- G800

LA AR LA A AR AR A A A LA L ] SERRNNRRERRRRN TR RN

1 5.6717948-02 1 8
2 7.4387558.02 1 2
3 -3.0383868-02 2 3
4 7.654475€-03 3 ‘
5 1.362968¢ 02 4 s
6 -6.5487038-03 s
r .3.8740178-02 6 7
) 6381646602 7 s
9 2.6718936-02 7 2
10 -3.222337-02 7 [
1" 3751966602 8 9
12 +1.2015036-02 9 12
13 -2.5078768-02 9 10
in +,0120453 10 13
15 +1,295359¢-02 10 1"
1% -1,208339¢-02 1 "%
1 -5.5149198-02 21 15 .
18 1.103912¢-02 15 20
19 -2.352304€-02 15 1%
20 1107572602 16 19
1 1, 178156602 16 17
1,100578-02 17 18
bil 1.87¢9186 02 3 2
% -6.9580826-02 22 il
25 6.703823-02 23 ‘8
2 .2.68305%6-02 23 3
14 -3.9382048-02 24 28
28 41,281013€-02 2% 28
Fa 2.6197748-02 2% 26
30 1.2%46798-02 26 2
1 1311649802 26 14
52 1,295643¢-02 27 30
3} .3.3840168-02 0 2
1.0761156.02 32 1
1 ‘2.263642¢-02 32 3
1,079204€-02 33 %
3 1.133343€-02 33, N
+1,0800366-02 34. 37
1) $.420845€-03 1 »
0 1718273603 38/, 9
«“ 1.9376836-04 38 “
«@ 1.985511€-03 39 ‘0
3 1,2109126-04 39 2
“ (6.213532¢-04 40 “
T '5.526826-03 40 ‘s
“ 1.4953086-02 23 2%

&7 T.6T01E-08 &) 43



— —

AﬁA(Am(u+ 7 REV.O

YHE CURRENT TIME 1S 10.00041 SECONOS Sheel 1 of 0
NCDE PRESSURE ' ) i ; PP
(PSIA) Cale # MD-N2 2

LA A AR A A A A R A R A A A R A AL A Al

! 14.3878%
2 15.19611

3 15.18935

4 15.20897

5 15.20654

6 15.22485

? 15,1203

8 15.41582

9 16.83321

10 17.41813

" 17.559%

12 46.30342

13 46.420)

14 46,4518

15 16.73122 .
16 17.30812 :
17 17.44289

18 46.507S

19 46.646617

> 46.31258

el 15.42414

22 15.32593

23 15.10692

24 15.58476

25 17.08112

26 17.72603

27 17.88121

28 £6.19976

29 46.33288

30 46.36871

A3 15.45109

32 16.67262

33 17.1812

34 17.30459 AL
35 46, 26448 Vo
36 6.37723 ,
37 46,4129 .
58 1475982
39 14.72977 e,
40 14.71909

41 14.70321

‘2 14.7316

43 164,70608

4 14 75316

45 14.7



FLOW PATH

LA A A A A A Al A A A AR A Al A A e e R L]

B N VS WN -

ZEYIINIURURNUYIEIcazaEn=a"

FUR

MooT FROM

(LBM/SEC)

3.469647E-02
9.951527€-02
-2.824899€ 02
1.023709€ - 02
-1.569369€-02
1.045711€-02
-4, SBALASE - 02
S.174377€-02
2.276495E-03

,+1.007735€-02

+2.638958E-02
+8.551424€-03
<1.753097€ - 02
+8.%72973€-03
+8.T74319€-03
+8.578732¢-03
- 024459
~7.852647€-03
~1.618655€-02
- 7.878688€ - 03
-8.104062€-03
-7.88565.. 03
2.786833€-02
-5.207171E-02
5.398724E-02
+6.857028€-03
-+.0281762
+8.90005€-03
<1.829549€-02
*8.925697T€-03
+9.161599€-03
+8.932597¢€-03
+2.365081€-02
- 7.657036€-03
<1.574762€-02
-7.6790165-03
-7.881963€-03
+7.684928£-03
5.328657€-03
8.727034€- 04
+2.031054€-04
1.387567€-03
1.618413€-04
+6.632311€-04
+6.733248E-0F
2.308199€-02
7.852135€-0%

OV 0 0 N NN WV N e

N - o
- .- 0O

- e B ol s
N>V

e el et e i T ]
w o O 9 9O ™®» > S W EH NN - NV AN

41

10

-

AﬂA(AM.HT 7 KEV. O

Sheel 12 ?{ 20
Onle #t AD-N208S- 35002



Aftschment 7 REV.O

THE CURRENT TIME IS 15.00243 SECONDS Sheet 11 (,/ 0
NooE prEssuRe N0 85 - 48002
(PSIA) (‘,\ lc #MD '

SEEAARAATNRRRERRERRRRRRTROAN

1 14.22202

2 14.98445

3 14.96943

4 1498664

5 14.98155

6 14.99903

7 14.83078

8 15.22917

° 15,9203

10 16.23001

1" 16.30589

12 32.95542

13 33.03846

1% 33.06066

15 15.85728

16 16,1517 %
17 16.22393 )
i) 3308301

19 33,0536

20 32.94435

21 15.21879

22 15,1004

3 %.82699

2 15.32652

25 16.01804

26 16.36231

27 16,6463

28 32.86617

29 32.9609

30 32.98639

3 15.22139

32 15.82427
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12 17.54473
' 13 17.60686
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