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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
dttendees. 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 Owner's Group Topical
Report, October 21,1986).

Enclosure 2 contains calculations provided by TVA at the meeting to support the
ARI venting tire 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

Enclosures:
1. Attendance List
2. TVA Calculation 88070eo010esyge5
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DISTRIBUTION FOR MEETING SUMMARY DATED: June 28, 1988

Facility: Browns Ferry Nuclear Plant, . Units 1, E and 3* ,

| Docket File:
| NRC PDR
t Local POR
I Projects Reading

S. Ebneter
J. Partlow
J. Axelrad
S. Richardson
S. Black
B. D. Liaw
J. Kelly

G. Gears
D. Moran
M. Simms
F. McCoy

| J. Rutberg
H. Li
H. Gar
ACRS (g )10 -

e GPA/PA - '

GPA/CA(M.Callahan)(5)
F. Miraglia .

E. Jordan
P. Gwynn
J. Scarborough
G. Marcus
C. Miller
T. Elsasser
C. Ader
TVA-Rockville
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Mr. S. A. White Browns Ferry Nuclear Plant
*

Units 1, 2, and 3Tennessee Valley Authority -

cc:
General Counsel Regional Administrator, Region II
Tennessee Valley Authority U.S. Nuclear Regulatory Comission -
400 West Sumit Hill Drive 101 Marietta Street, N.W.

Eli B33 Atlanta, Georgia 30323
Knoxville, Tennes,see 37902

Resident Inspector / Browns Ferry NP
Mr. R. L. Gridley U.S. Nuclear Regulatory Comission
Tennessee Valley Authority Route 12, Box 637
SN 157B Lookout Place Athens, Alabama 35611
Chattanooga, Tennessee 3M02-2801

Mr. Richard King
Mr. H. P. Pomrehn c/o U.S. GA0 .

Tennessee Valley Authority 1111 North Shore Drive
Browns Ferry Nuclear Plant Suite 225, Box 194
P.O. Box 2000 Knoxville, Tennessee 37919
Decatur, Alabama 35602

Dr. Henry Myers, Science Advisor
Mr. M. J. May Comittee on Interior
Tennessee Valley Authority and Insular Affcirs
Browns Ferry Nuclear Plant U.S. House of Representatives
P.O. Box 2000 Washington, D.C. 20515

Decatur, Alabama 35602
Mr. S. A. White

Mr. D. L. Williams Manager of Nuclear Power
Tennessee Valley Authority Tennessee Valley Authority
400 West Sumit Hill Drive . 6N 38A Lookout Place
W10 B85 1101 Market Street
Knoxville, Tennessee 37902 Chattanooga, Tennessee 37402'2801

Chairman, Limestone County Comission
P.O. Box 188
Athens, Alabama 35611

Claude Earl Fox, M.D.
State Health Officer
State Department of Public Health
State Office Building
Montgomery, Alabama 36130

: _ __ _ _ __ __ . . _ _ _ _ . _ . _ . _ _ _ _ _ _-- __. - . - - ,_
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ENCLOSURE 1

'
MEETING ON' JUNE 2, 1988

ATW5 RULE

Name Ora nfration

Phil Porter TVA

Lin Turner TVA

Hulbert Li NRC/NRR

Hukam Garg NRC/OSP

Janet Kelly NRC/OSP

Gerry Gears NRC/0SP
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%by : kR1' YeuGy Me of Cenw Aie N a dea ,
.

code Ls+in.~

REM TNil PROGAAM MAS BEEN DEVELOPED TO EVALUATE THE J
RIM AIR VENTING TIE FOR THE ATVS/ASI MCDIFICATIONS /
REM AT THE TVA'S BRCMIS FERAT. NUCLEAR PLANT t//d
ETmPROGaAMisDEvEtmoFmUSE0.i.MPC's 4 Mt>-#2 car- Wooy /2w,C

'

REM USING MICROSOFT'S QUICK 3ASIC CCMPILER

y #/9 A% ggm
REM O!MENSION ARRAYS 10 SE USED

*
DIM P(50),T(50),y(50),M(50),NIN(50),WOUT(50),A(50),t(50),20T(50)
OlM MINf50),MOUT(50),CP(50),PS(50),RM0(50),CA(50),IFI(50) h

//e/nREM

REM CPEN AM CUPUT FILE FOR COLLECTION CF OUPTUT CATA

CPEM "Os\TVA\CUTPUT.PRN" FOR CUTPUT AS #1

REM READ THE TITLE CARD AND TMEN PRINT IT CUT
,

READ TITLES

LPRlWT; TITLES LPRIP *

REM READ IN WLMBER OF NCDES**
.

READ NY
,

REM RC=! DEAL GAS CONSTANT FM AIR (53.34 FT*LIF/LBM/DEG'R)

RC=53.34**

REM KAeISENTROPIC EXPONENT FOR AIR

KAs1.4

REM GCeCRAVITIONAL CONSTANT (LBM*FT/LBF/SEC'2)
*

CC=32.17 .

*

REM READ IN THE INPUT DATA FOR NCCES

REM P(!)s!NITIAL PRESSURE IN NODE I (PSIA)

REM f(!)slNITI AL TEMPERATURE IN NCC i (CE0 F) _

REM V(1) VOLUME IN NCCE I (IN'3)
REM M(I)= MASS (LBM) 0F AIR WITMIN NCCE I

REM RM0(l)=0ENSITY (LSM/FT*3) of AIR IN NCCE I
LPRINT** * ** * **** INITIAL N00E DATA * * * *** * * *
LPRINT LPRINT

LPRINT* NODE PRESSURE TEMPERATURE VOLUME"
-

LPRINT" (PSIA) (DEG F) (IN'3)* #

LPt!NT*********"*****""************"******
LPRINT

,

FOR let TO NY
READ P(!) T(l),V(1)
LPRINT t,P(l),T(l),V(!)
REM CONViti T(!) TO DEG R AND P(!) 70 LIF/FT*2
T(llsT(!)+460.

P(l)=P(I)*144
REM CONVEtf VOLLME TO FT*3

V(!)=V(I)/12/12/12
REM ttLCULATE MASS IN VOLLME USING ! DEAL CAS LAW

M(!)=P(!)*V(1)/T(!)/tc
RM0(l)sM(!)/V(t)
NEXT I

REM READ IN THE NW8ER OF FLOW PATNS

READ NFP

REM READ IN THE INPUT DATA FOR EACN FLOW PATN

REM nFP=NUMSER OF FLOW PATHS

REN llWalWEX FOR WCCE INTO FOR FLCW PATM !

REM bouf alCEE FOR NCCE CUT OF FOR FLCM PATM !

REM 4(1,e AREA FOR FLCW PATM l (IN'2)
'

REM (1). LOSS FACTOR FOR FLOW PATN |

LPflWT ' PRINT!LPtlNT LPRlWT*LPflNT LPRINT.

**"""""LP R I N T " *"*** **" * !N!TIAL FLCW FATM DATA

LPRlWT
N m gr.T Nyv1 tsma
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. .

suqcA: ARL Vsw1|^'1 Tac of Seam Aia //n etaz. . '
LMINT *MTN (IN'2)"
Lpgggg.::::.........::::u:...:..........:...................:....... =

* "
LPalNT y{g g
FOR Ist TO NFP
READ NIW(I),NOUT(l),A(I),K(I) j gh* *

g gD.MLPRINT I NEIT(l),NIN(t),A(1),K(I)
8831 CONVERT AREA TO FT*2

# 19 /0 6A(I)=A(I)/144 he pREM CONVERT LOSS TERM TO DISCMARGE COEFFICIENT

K(1)=(1/(K(I)))'0.5 .J'*

a, ; ,VMREM CONVETT AREA To EFFECTIVE AREA

A(I)eA(I)*K(I) V g
NEXT I

LPt!NT
,

FOR Jet TO 7 ILPt!NT
MIT J
REM DEFINE TME Ct!TICAL PRES $Utt RAfl0 FOR Alt ,..

CPa=0.528 -

REM READ IN TNE Ylm BTEP, PilNTCUT INTERVAL AND MAXIMJM TIME OF TRANSIENT*

REM ALSO READ IN THE STORAGE CUTPUT INTERVAL (SOCMAX),,

READ DT,PTMAR,TMAX,9004AX

REM INITIALIZE TIME TO ZERO

Tec ,

REM ESTA8'.!SN TIME STEP LOOP

TIMSTP .
,

TeT+0i
PRINT T," SEC&Sta

REM ZERO QUT TWE VALUE CF MIN (1) AND MCUT(l) FOR ALL FLOW PATNS -

FOR let TO NFP

MIN (I)=0
MOUT(!)4(

i NEXT I

REM DETERMINF THE PRESSUtt DIFFERENCE IN THE CONNECTlWC WCCES TOR USE IN

REM FLOW EQUATIONS USING STAONATION PRESSURES AT PREVIOUS TIME STEP

FOR ist TCi NFP

J=NIN(!)
'

'

E=NOUT(I)

DP(l)*P(K)=P(J)*

REM CETERMINE FLCU DIRECTION AND ESTABLISH UPSTREAM DENSITT

REM IFl(l) l$ AN INDEX SNOWING DIRECTION OF FLOW (+1 : NORMAL,

REM 1 : REYttSE)
*

IF (DP(!)>0) THEN
IFI(l)=1
P41GN=P(E)

PLOW =P(J)

RNONetN0(K)

ELSE

17t(!)= 1
PMICM=P(J)

PLOW =P(K)

RMONotN0(J)

END IF

REM DETERMINE IF CtlTICAL PRESSURE RATIO (CPR) MAS BEEN ,

REM EXCEEDED ACROSS TNIS FLOW PATM AhD C0 TO APPt0 PILATE

REM Sust0VTINE To CALCULATE THE FLOW ,
'

Pt*Pt0W/PMICM

IF (Pt>CPR) THEN ,

GCSUS SUSCalTICAL ,

ELSE

COSUS CalTICAL



*
. ,

'

%p+: MI Vestin Tii,le af Scw & Moe/a.-

ik# ,gE= ir

REM DETERMINE TOTAL PLOW MTE INTO A W C11T OF EACM NODE
**

IF (DP(IPO) TMN ,j gO
MIN (J)seC0T(!)* WIN (J)

f h,
,

Malt (E)=se0T(l>+MOUT(E)'
ELSE h

MIN (E)=eCOT(!)* MIN (E) |$/ h
MOUT(J)=s00T(!)*MOUT(J)

E. i ,
.

' WWXT I *

REM DETERMilfE CNANCE IN MASS IN EACM N00E DuelNG TINE STEP 'I

/[dFOR let TO NV

M(!) set (l)+(MIN (l) MOUT(!))*0T
REN LPOATE PRES $URE TERM USING IDEAL GAS LAW

*
REM ASSLME AN ISOTHERMAL PROCESS

P(l)=M(I)*tC*T(!)/9(I)
REN UPDATE DENSITY TERM..

RN0(l>P(l)/RC/T(l) .

WEXT I-

REM UPDATE Pt!NT INTERVAL COUNTER,,

CT*CT*1

REM UPDATE STotAGE CUTPUT COUNTER

90C 50C+1
,

REM IF AT ST0tAGE QUTPUT INTEtvAL THEN WalTE

REM PRESSURES OF YOLLME WITNIN THE SctAM O!APMARCM VALVES * -

REM TO THE STORAGE DEYlCE Fot FUTt*E PLOTTING

IF SCCe800%X TNEN

PRINTf1, T,P(14)/144,P(18)/144,P(30)/144,P(37)/144,P(3)/144,P(17)/J44
SOC *O

E2 IF

REM 1F AT PetNTGJT INTERVAL PalNTOUT DATA

IF CT=PTMAX TNZN -

LPalNT

LPilNT * THE CURRENT TIME IS "; T,"SEconot"
LPRINT

LPetNT * N00E PtFSSURE"
*

LPRINT * (PSIA)*
LPt I NT ****** ** **** = - - - - - - ***" *

|
LPalNT
FOR !=170 try

LPalNT I,P(l)/144
*

WEXT I

'FOR J. 1 TO 9: LPflNT;

| NEXT J

LPRlWT"FLOW F ATM 20T FACM Toa

LPilNT* (LBM/SEC)"
LPt l N T "*m***** * ***mmm m* *"*muum * *" a

LPalNT

FOR 181 TO NFP

LPalNT I,20T(l)*lFl(I),h0UT(l),NIN(1)
NEXT I

FOR Jet TO 8 LPRINT
| NEXT J

cts 0

| ENO IF

EEN IF Toux!Ut TRANSIENT TINE THEN LCOP SACE THtCU3 CALCULAfl0NS'

IF T<TMAX GO TO TINSTP

REM PtaNTLAD DATA AT Evo of PRORLIN

L?t!'JT
L''t!NT * 'Nt CLttiNT TIME IJ *; T,* SECCA 1JS"

__ ._.
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'

SAyek. ARI VeuTius Ti%e of %n, Ah Hnk
'

.

\ ,
War' " "

p g ,9LMINT " NCDE PRES 1Utt"
PLMINT * (PSIA)" g

{ '' N
* *

LM I NT -- - - - - ; - - - - - " " " " " "

g.kLMINT
FOR I.1 TO NV

l h*piLMIWT I.P(!)/144 4 10 '
NEXT I

*
FOR Jo 1 TO 9: LMINT
IntXT J ,

LPRINT"FLOW PATM 19 07 FRG4 T0" -

LMlWT" (LBM/ SIC)"
W INT " - " " -- " " " " " "; ; "- " * - ---*"

D LMINT
FOR let 70 NFP
LMINT I,le0T(l)*lFI(l),m0UT(1),NIN.(1)

'* ~

* NEXT I ,

FOR Jet TO 8 LMINT
,

NEXT J
** REM tie OF PROGRAM

END

REM SUBROUTINES FOR TWE CALCULATION OF SUICRITCAL AND CRITICAL FLOJ
,

*
ROI

REM SUSCRITICAL FLOW .
, ,

REM

susCRITICAL:

890T(l)=A(1)*(2*GC'KA'RM0M*PMIGN/(KA 1)*(Pit *(2/KA) PR*((KA+1)/KA)))*0.5
RETURN

RLM

REM CRITICAL FLOW

RLM

CRITICAL:
IGOT ( l ) = A ( 1 ) * ( CC'K.','I N0h* P N I G M' ( 2/ ( G * 1 ) )'( ( KA + 1 ) / ( KA * 1 ) ) )'0. 5

RtTURN i

REM |WPUT DATA .

DATA TVA NCU SCRAM DIAPMRAGI YtNTlWG ANALYSIS 1/10/88.

DATA 45
DATA 90,50,34.33
DATA 90,50,1238.77
DATA 90,50,1233.77 -

DATA 90,50,t124.59.

DATA 90,50,1124.59
DATA 90,50,1124.59
DATA 90,50,121.95
DATA 90,50,137.5.

DATA 90,50,133.9
DATA 90,50,183.9
OATA 90,50,183.9
DATA 90,50,286.4
DATA 90,50,686.4
DATA 90,50,886.4-

DATA'90,50,224.3

DATA 90,50,224.3
DATA 90,50,214.3
DATA 90,50,812.33 ,

DATA 90,50,812.53
DATA 90,50,812.53

,

DATA 90,50,136.30
,

DATA 90,53,127.73
N

,
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hWhN! ktf YCM in h k b4Sm 9NC$M N3 k'/f 3
'

..

uTA M ,50,80.2 / Iy
If ,CDATA M,50,1M.3 ,

4{'' 8g00uf A 90,50,1%.3

MD - 8208F
' *

uTA 90,w,1%.3 -

uTA * ,50, m .33 4
l h ,goufA ,0,50,m.n

i p tel e y 9uTA w ,w ,923.n 9DATA 90,50,250 q)P
8ATA 9c,50,203.07 h* g3[%9DATA 90,50,203.07
uTA 90,50,203.07
DATA 90,50,794.1
DATA 90,50,7M .1
DATA 90,54,794.1*

DATA 90,50,134.36
DATA 90,50,80.2

** DATA 90,50,M .58 -

DATA 90,50,150.6
DATA 90,50,62.2
DATA 90,50,148.3
DATA 90,50,31 ,

DATA 14.7,50,1.0E10

DATA 47

DATA 45, 1, 1.57, 17.97
*DATA 2, 1, 1.78, 6.32 .

DATA 3, 2. 1.78, 6.32
DATA 4, 3, 1.78, 5.87
DATA 5, 4, 1./8, 5.87
DATA t, S, 1.78, 5.87
DATA ,7, 6, 0.825, 1.77
DATA 45, 7, 1.57 , 5.27
DATA 21, 7, 0.825, 2.37
DATA 8, 7, 0.825, 3.99
DATA 9, 8, 0.444, 17.70
DATA 12, 9, 2.32, 87509 .

DATA 10, 9, 0.444, 17.70.

DATA 13,10, 2.32, 87509
DATA'11, 10, 0.484, 17.70
DATA 14,11, 2.32, 87509
DATA 15, 11, 0.484, 19.67
DATA 20, 15, 2.13 .87509
DATA 16, 15, 0.484, 19.67
0ATA 19, 16, 2.13 ,'87509
DATA 17,16, 0.484,19.67 .

DATA 18,17, 2.13 , 87509
DATA 22, 3, 0.825, 2.67
DATA 23, 22, 0.825, 2.67
DATA 45, 23,1.57 , 5.27
DATA 31, 23, 0.825, 5.13
SATA 25, 24, 0.484, 18.15
DATA 28, 25, 2.42 , 875094

DATA 26, 25, 0.484, 18.15
D ATA 29, 26, 2.42 , 87509
DATA 27, 26, 0.484, 18.15
3ATA 30, 27, 2.42 , 875M

,

DATA 32, 31, 0.484, 18.90
3ATA 35, 32, 2.08 .87509
'A1A 33, 32, 0.484, 18.90

A 36, 33, 2.08 , 87 W*

DATA 34 ,33, 0.484, 18.70
- . _ . - - - - . _ _ _ _ _ . -. - .. _ _ - - _ . _ . _ . - _ _ . _ . _
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DdTA 37, 34, 2.08 , 37509 .aon.

g M g, NZOD m , 1, 0.145. . . .
-

DATA 39, 38, 0.145,15.36 N 'g ,f fL $DATA u , 3s, 0. m , 20.70
Igh/I' DATA 40, 39, 0.145, 16.57 ,

DATA 42, 39, 0.145, 49.73
'

DATA 41, 40, 0.145, 23.13 yd*,
5/FBATA 45,40, 1.57 , 5.27

DATA 24, L, 0.825,1.92
'* DATA 43, 41, 0.145, 102.59

DATA 0.001,5000,35.00,100*

..

.

'
.

*
;

|

'

.

.

O

e

O

l~

.

.

1

I

l
I

|

.

9

I

|
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CALCULATION SHEET _ ,,, _. _
,

JOS NO. CALC NO. REV. NO. | SHEET $0.

( R106 MD - M20Rf-85002 9 |A-12
ORGNATOf4 OATE C K DATE

&W I//||82 / y ///3/W
Sub ec.t: A'ir Ventir$ in flCO. scrarn 'D3 9 r 3a %|wshn'

2 (

Vt ts $t ca.b G n 0 0.$t u.$ A h c k S .3

i *

V a h \lc<, @ c d c a h a t = e .o s se c. = 4 3s g

trdo =M ov+ o f nod < 40;7 c< a2 Oc #fow pah goin)
8

-R, .fo tIouln3 co3cu.Adeas e a w k pe<[orrreJ.8

| 10
-

|
ii

.

I
12

*

F P 44 F P A2.

15 O O 6%(
16 FP+5

i u
- I

| 18

19 b0 06 seconds.

2o

21 Ncrje. P (e A T('O e (b \1bnD . .us { b)n "
,

+D 20.3@2r dio ' ci,10719~ 5' 9 4. M ' 5 90 x10' *82

33 4| 34,8M57 0 4492.'
33 62.M4s O'435 22' g,

'8'
45 14'**l 0 o'78

-fm va.lu.ts,

"'

P* M4 R A-p :- R= 53.3428

->
p3 ig, g

29

3 + gg-ft3
'

= 5'.3991x to'' l L3o iy H SS 'inM p V = 0.1077 9 g ,p,,

32(
-

, n

34

14
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CALCULATION SHEET _,,,,_._,_
,

JO8 NO. CALC. NO. REV.NO. SHEET NO.

( /9/06 MI)- N20sT- stea O PI'b
ORGNATOR DATE C CK O DATE

&, //g/8g $5M1
.

\
- .

$ object Nw Venlin in HCAA . Scram ~Dto.phragu % hjest

2

A sth area.D'@ l.oss Ee To Ck._g,
s 42 O. i+5 - U7' 39 ' 40 Oi M57 ~,

~ '

40' oi1895s 44 o . )y.5 ' 28. IS ' 4 -
..

; 2 45 151~ 5.2.7' 40' 45' O.4 35(, '

s

9

Te:3+ foi crincal 4Iew
*

10

11 CPP.

Flotupath - / ['Pi_12

c,ri+1c4 8(ow
13 - 47 2o. ass /82.344 < O.528 =a,

4+ 2o 5652'/eg.um < o.sts % cv,+ic a d o wi.

15 , 4g do. 36 37 ) > 0 528 => subcretim t .[Iow
g

is

~ 17

Y . g, 4

32.'L in 1.4 * 815MLFx O 936 9 t18%t E,3
S: 0. 2'+5'1 * *N 2 . '+'

s = o.oc@ ( .3no w,n ++ a o.o, su_u)'

22

23

24

'25 Floupes 4
2. 1 2. 2 'y. 4

f 32. '2 + 1. 4 * 8 4 . 8 :,6 t * i t4+ (2w 4 '449'l-0 '~~

M o.iB85 v27

2e

A ~ O.0546 k % Ns win ovbf D 0 o' He'85 l
.

30

Flowedh 45 -

[ 4 - o,4%c, * y + \A eCS2 2[i 9) [ o.io,,0 2o.a5tiu9 ,3f'"_ gf(

,
.

3b " 0,'2 M h 4 j f Pts % s 0.0} y c
_

- ,
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h CALCULATION SHEET _ , , , , , . _ , _ ,

JOB NO. CALC.NO. REY.NO. SHEET NO.

19I06 M D-W2@f-Moop. C'' h -I4
.

DATE D DATE

cbltf$47UUIL $ilg fCECW ijs/stORGINATOR

Suh.d : Air Venbmg n acu Scram Th.phge %Wesi

_..

e<.=o.oai'svIk
,

b ro.,. = (( o.o69 + e.esu 3 -Co.z99+) \
Q

j*o.ois

.. -

-

,,

8 m. D.9 Xio-3 - 17 57xio'8 e 4f.1%yle-3 |k*

n

%s
W (4.milo-2 %) (ss.34 9.n2(5Io 'Rh 4 3,/

io

%,u
_

( 94.se/ngg) f4 s (ie p ~
" '

''

e+ c,e . 4 a. 2 o . m +"- a s1.,
. wyos

~
17

Qqq.q,j hig cdq& g gh (qh Q gg,g h hh4 g oclf,18 gm

is o crry m a.s m b 3< J .'S
.

20

81

22

23

24

25

26

27

29

29

30

31

32

23

34
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f A In Yh0 0CVQM hQphy kfNC,' U ckt
TVA IN:U $dtAM DIAPMRAGt VENTING ANALYS!$ 1/10/88

-

INITIAL WCDE, DATA ***** " --
"4= =.....;***

g war e$..

NCDE PRESSUItf TEMPERATUltE VOLLME

(PSIA) (DEG F) (IN'3)
b h|@ |0h;==;===....=......=.u....u=....=.....=

1 90 50 34 33
C.bfM.nf I h & N W-Noo

2 90 50 1238.77

ffluttw.$tA).O~h,{g v.y.cl|n MS O 53 % ** '230*

u s m b,,- c .()' IO Ih
16

4 90 50 1124.59
4e

5 90 50 1124.59

6 90 50 1124.59 *
*

7 90 50 121.95. _

t
8 90 50 137.5 ,

T
9 90 50 183.9--

10 90 50 183.9' ,

11 90 50 183.9 '

12 90 50 886.4 /

13 90 50 886.4'

14 90 50 886.4'

15 90 50 224.3<

16 90 50 224.3 '
'

17 90 50 224.3' .

18 90 50 812.53'

19 90 50 812.5J'

2d 90 50 812.53'

21 90 50 136.3'

22 90 50 127.73-

23 * 90 50 127.73' -

24 90 50 80.2<
~

25 90 50 194.3 '

26 90 50 194.3'

27 90 50 194.3'
'

28 90 50 923.33-

923.33',
,

29 90 50

30 90 50 923.33

31 90 50 250/

32 90 50 203.07'

33 90 50 203.07'

34 90 50 203.07 '

35 90 50 794.1 '
794.1 ,'

~

35 90 50

37 90 50 794.1

38 90 50 134.36'

39 90 50 80.2 '

40 90 50 94.58 '

41 90 50 150.6/

42 90 50 62.2 -

43 90 50 148.3 /
'

44 90 50 31-

45 14.7 50 it+10 '

,

v -------n - ,. - - - , , _ _ , , ,
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' " " - " "x-- x-- x INITIAL FLOW PATM DATA |

.'LN FacM TO AREA LOSS $Qp2 [g
PATM (IN'2)
x _ x x x x x x x_ x x _ _ x..x x x x..._ u x.._ x x _.x xx _ x

1 1 45 1.57 ' 17.97'

2 1 2 1.78 6.32 M .O
IgT 03 2 3 1.78 6.32 y

_.N 254 3 4 1.78- 5.87' AC
c OV'

5 6 5 i.78 - 5.87 -

6 5 6 1.78- 5.87' #

7 6 7 .825 - 1.77-
,

8 7 45 1.57. 5.27-
e

9 7 21 .825' 2.87-

10 7 8 .825' 3.99

. 11 8 9 484 17.7.

12 9 12 2.32 87509-

13 9 10 484- 17.7<
1

| 14 to 13 2.32- 87509,

15 10 11 484- 17.Te

16 11 14 2.32' 87509"

17 21 15 484' 19.67'

18 15 20 2.13' 87509'
'

| 19 15 16 484- 19.67' ,

| 20 16 19 2.13' 87509'

21 16 17 484- 19.67-

22 17 18 2.13e 87509'

23 3 22 .825' 2.67,

I 24 22 23 .825- 2.67'
23 45 1.57- 5.2[25 -

26 23 31 .825- 5.13 '

27 24 25 484 - 18.15'

28 25 28 2.42- 87509''~

I 29 25 26 484- 18.15'' r

30 26 29 2.42' 87509" -

31 26 27 484' 18.15-'
*

32 27 30 2. 42"" 87509"

33 31 32 484 ' 18.9-

34 32 35 2.08- 87509,

35 32 33 484' 18.9'

f 36 33 36 2.08- 87509
'

37 33 34 484' 18.9 -

38 34 37 2.08' 37509

39 1 38 .145- 24.84'

40 38 39 .145 - 15.36' '

41 38 44 .06- 20.7'

42 39 40 .145- 16.57-

|
43 39 42 .145' 49.73'

| 44 40 41 .145" 28.13 '

45 40 45 1.57 5.27

46 23 24 .825- 1.92 '
.

47 41 43 .145 , 102.59'

.

1

|

|

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



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

.

.

'
.

A tach. m 4 I
TME CURRENT TIIE 15 4.99962' SEcotes

N
IIODE PttSSURE

(PSIA),

.:..:::...:::..:...:......:.
#

I# g.gAh gg ci .!!TCC
'.,

i 13.88473

3 14 95

4 14.97586

5 14.97178 ,

6 14.96729
;

7 14.90141

8 15.24086

9 18.10976..

to 19.1827

11 19.4356

12 M.59122
13 64.77164

14 64.82206 .

15 17.91592

16 18.95367

17 19.19678 ,

I 18 64.93505

19 64.86791

20 64.63021

21 15.17073

{ 22 15.08004

14.8795423 -

24 15.26869

25 18.43029
~

26 19.60914

27 19.88573

28 64.48969
-

29 64.69516
'

30 M .7537
' 31 15.7.6722

32 17.73M9

33 10.67t47

34 18.90307
i

35 64.56211

36 64.77083

37 64.82993

38 14.74366

39 14.72089

40 14.75897

41 14.69'E
42 14.72708

43 14.70139

44 14.73502.

45 14.7

.

- - - - . , _ _ . , , - - - - - , - -m - - - - - - . - . - - -~ < - - - , , # , , - , .-- , -,-- - --., ,,.--.---.-.-.y .. r -- - , - . -



U
.

i .
%

.

.

M
FLOW PATH MT FRCet TO

(lam /SEC)

{ hfg {{=__===:==__u==ee=====..._=.--

1 7.141975E 02 1 45

2 .1218489 1 2 ,9,
'

3 2.747129E 02 2 3
4C M gg5 #g4 1.229298E 02 3 4 g

. t4 D"5 1.476335E 02 4 5 y
6 .0115262 5 6

7 3.951908E 02 6 7
'

8 7.929545E 02 7 45

9 2.084924E 02 7 21
~

10 2.851583E 02 7 8

11 3.685154E 02 8 9
**

12 1.192886E 02 9 12

13 2.461078E 02 9 10

14 1.196218E 02 to 13

15 .0123182 10 11

16 1.197149E 02 11 14

17 3.419113E 02 21 15 ,

18 1.095854E 02 15 20 -
-

19 2.283748E 02 15 16 ,

20 1.099884E 02 16 19
*

21 1.14348dE 02 16 17

22 -).101023E 02 17 18

23 2.824148E 02 3 22

| 24 4.728403E 02 - 22 23

25 8.415309E 02 23 45

26 2.372396E 02 23 31

'a7 3.869752E 02 24 25

l 28 1.242348E 02 25 28
''

| 29 2.569103E 02 25 26

30 1.244306E 02 26 29

31 *1.286183E 02 26 27

32 - 1.247433E 02 27 30

33 3.310391E 02 31 32

34 1.069002E 02 32 35

35 2.212339E 02 32 33

36 1.072458E 02 33 36

37 1.107583E 02 I3 34

38 1.073436E 02 34 37

| 39 5.540619E 03 1 38
| 40 3.720473E 04 75 39

41 2.2961E 04 38 44

| 42 1.969352E 03 39 40

43 3.006649E 04 39 42

44 1.239685E 03 ,40 41

45 3.028912E 02 40 45

46 7.203554E 03 23 24

47 1.059331E 04 41 43



B
,

. .

.

.

Cl(,bMM
TM CutaENT TIM 15 10.00041 MCCNDS

=< =$== . sha.1 5 c4 I 8 -
(PSIA)

. :_:.. _:: _:______._______

E!AU .0
. 1 13.85048 %*| -390Ab b g 'N W '2 14.91839

3 14.90116 o.
4 14.91944 C @#-

5 14.91507

6 14.93119

7 14.71869

8 15.12537

9 16.60209

10 17.18401-

11 17.32396

12 45.97135

| 13 46.09976

14 46.13568

15 16.4956

16 17.05107 ', ,

17 17.18496
-

18 44.19139

19 4.14362
20 45.97453

2i 15.13956

22 15.02 775

23 14.73073
|

l 24 15.29507

( 25 16.80029

1 26 17.44243
| 27 17.59672 ,

i 28 45.87754 *

,

29 46.0237

30 46.06533 '.
31 15.16431 ,

32 16.40569 ,

33 16.91006

34 17.03238 .

35 45.93877

36 46.0873

37 46.12935

38 14.73615

39 14.71505

40 14.75873

41 14.69951

42 14.72134
'

( 43 14.70109

| 44 14.72744

45 14.7
.



l
.. .

.

.

.

FLOW PATM ISOT FRCM TO
~

O Mthf k(LSM/SEC) '

= = = = = = = - = = . = = = . . . . = . = , ,,
1 7:022914E 02 1 45

2 .122959 1 2 9
*

,
3 2.678467E 02 2 3

,\
6 1.244273E 02 3 4

, gCMg%"g 3
O ' g0Off5 1.500864E 02 4 5
D

6 1.334106E 02 5 6
O #7 4.604381E 02 6 7

8 7.753672E 02 7 45

9 1.430636E 02 ~7 21

10 6.508193E 03 7 8

11 2.674267E 02 8 9

12 8.490096E 03 9 12.

13 1.734952E 02 9 10

14 8.513812E 03 10 13

15 8.67337E 03 to 11

16 8.520446E 03 11 14-

17 2.471075E 02 21 15

18 7.795327E 03 15 20 -

19 1.603191E 02 15 16
-

*

*

20 7.823996E 03 16 19

| 21 8.016782E 03 16 17

. 72 7.8320984 03 17 18

23 3.073865E 02 3 22

24 5.299462E 02 22 23

25 8.340544E 02 " 23 45

26 8.800791E 03 23 31-

27 2.814143E 02 24 25
~

28 8.837978E 03 25 28

29 . 0180991 25 26
'

i
30 8.Pu =;,* g.03 26 29

| 31 9 s177sE 03 26 27

32 .874t',4E 03 27 30

33 2.35*.46E 02 31 32

i 34 7.6 6417E 03 32 35

| 35 1.555019E 02 32 33

36 7.631009E 03 33 36

37 +7.785783E 03 33 34

38 7.637972E 03 34 37

3"
~

5.464585E 03 1 38

a 4.821365E 04 38 39

41 2.297811E 04 38 44

42 1.909593E 03 39 40

43 3.039892E 04 39 42

44 1.240023E 03 40 41

45 *3.037972E 02 +40 45

46 2.810856E 02 23 24

47 1.059898E 04 41 43

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



o
.. .

Aerc4.md - ( S
'

.

SMe+ 7ef I'

THE CutstNT tim Is 15.00243 SEconos .

p .O"

hgy., Ig2,05'I' ggook
ME PREssWtt

(PslA) ACN
.

9 9y ,= .. = . = _ = _ =

- 1 13.84978

2 14.91727

3 14.89941

4 14.91736

5 14.91231

6 14.93294

7 14.65508

8 15.24699

9 15.91317

10 16.21796'*

11 16.29262 .

12 32.71908

13 32.81047

14 32.83606

15 15.83307 '

16 16.12263 ,
.

17 16.19366 ,

| 18 32.85813

19 32.82414

20 32.70385

21 15.21749

11 15.04272

| .t3 14.6611

24 15.31621

25 15.9742
~

"4 16.31368
l 27 16.39647

t

28 30.63697 ,

29 32.74092

30 ' 32.77057

31 15.21298

32 15.00468
,

33 16.06813

34 16.13292

35 32.68746

34 , 32.79313

37 32.82305

| 38 14.73604

39 14.71497

40 14.75873

41 14.69954

42 14.72126
,

43 14.70111

! 44 14.72734

45 14.7
|

|
.

~ - ,-



, -_.

~

.- l.
.

.

Yb.

|

Spel 6o 9 W
FLOW PATM 19 07 FROM 70

(LSM/ SED)
*

'

.

-- ;-- ;----- ;;;;-- ;-- ;;---- ;---------- ;;

p .o
1 7.020645E 02 1 45 ( 94,

3,36'3
. 2 .122966 1 2

O'3 2.676474E 02 2 3 _ ,

*

4 1.327549E 02 3 4 C
5 .0149594 4 5 $
6 1.471375E 02 5 6

7 6.586735E 02 6 7

8 9.271602E 02 7 45

9 3.395026E 02 7 21

to 2.223799E 02 7 8

11' 1.901606E 02 8 9
.

12 6.042636E 03 9 12

13 1.229194E 02 9 10

14 6.059513E 03 to 13

15 6.156821E 03 to 11

16 6.06424E 03 11 14

17 *1.771253E 02 21 15
-

18 5.545183E 03 15 20
'

'

'

19 1.133559E 02 15 16 ,

20 5.565579E 03 16 19

21 5.679491E 03 16 17

22 5.571343E 03 17 18

23 3.211806E 02 3 22

24 6.176932E 02 "22 23

25 9.281904E 02 23 45

26 1.727034E 02 23 31

27 2.087253E 02 24 25

|
~

28 6.287277E 03 25 28

| 29 1.280344E 02 25 26 I

| 30 6.307302E 03 26 29

31 6.422163E 03 26 27

32 6.313014E 03 27 30

33 1.680161E 02 31 32

34 .0054123 32 35

35 1.103246E 02 32 33

| 36 5.429798E 03 33 36

37 5.524016E 03 33 34

| 38 *5.434751E 03 34 37

39 5.463047E 03 1 38

40 4.837359E 04 38 39

41 2.298142E 04 38 44

42 1.90877E 03 39 40

43 3.04030ZE 04 39 42

44 1.240335E 03 '40 41

45 3.038065E 02 40 45

46 5.119761E 02 23 24

47 1.059311E 04 41 43



_ _ _ _ _ _ _ _ _ _ _ _ _ , _ _

l. .
.

.

.

- M
,[e,

THE CutatWT TI M is 20.00064 SEcon0S

S
.8 . E

(PS!A)
............................

00

t 1 13.82163 N'
* '

-

2 1' ST207

3 14.85156
*

4 14.86864

5 14.86269

6 14.88265

7 14.57501

8 15.13523

9 '.3.42026
' 10 15.56834

11 15.60477

12 23.35867

13 23.43309

14 23.45366

15 15.36736
-

16 15.50802
'

*

17 15.54267

18 23.45172

19 23.42569

20 23.!325
21 15.11118

22
'- 14.99396

23 14.58278

24 15.20875

25 15.44264
~

26 15.60787
127 15.64813

28 23.29408 -

29 23.37893 $

30 23.40272

31 15.10163

32 15.36814

33 15.49583

34 15.52741

35 23.32723

36 23.40942

37 23.43239

38 14.72978

39 14.7103

40 14.75854

41 14.6993

42 14.71667 .

43 14.70088

44 14.72106

65 14.7

_ _ _ _ _ _ _ _ __. _ ____________________ _ ____



.' I
. .

,

.

.

C

FLOW PATH 190T FRCM To gg f ($
'

*
(LEN/SEC) .

= : ... = :................... = = ,,,,,,,,e m

RWe
1 6.9191.%E 02 1 45 ,g g

3g}h6 'g( -2 .1238783 1 2

3 .0258953 2 3 ., p D - p
4 1.403556E 02 3 4 _ C
5 1.450542E 01 4 5

6 .0156674 5 6

7 6.751753E 02 6 7

8 8.973671E 02 7 45

9 4.282348E 02 7 21

10 3.205427E 02 7 8

11 *1.362489E 02 8 9

12 4.144274E 03 9 12-

13 8.39873E 03 9 10

14 4.146337E 03 10 13

15 4.216615E 03 10 11

16 .0041473 11 14*

17 1.283727E 02 21 15
-

18 3.804285E 03 15 20
'

| 19 7.750907E 03 15 16 .

| 20 3.811443E 03 16 19

21 3.8925071 03 16 17

22 3.813839E 03 17 18

25 3.285933E 02 3 22

24 6.289339E 02 22 23

25 8.961387E 02~23 45

26 2.595413E 02 23 31'

27 1.581807E 02 24 25

| 28 4.302873E 03 25 28~

29 8.696516E 03 25 26 ,

.4

30 4.305751E 03 26 29

31 4.385607E 03 26 27

32 4.30706E 03 27 30

33 1.181232E 02 31 32

| 34 3.713816E 03 32 35

35 7.559194E 03 32 33

36 3.719532E 03 33 36
*

37 3.788845E 03 33 34

38 3.721494E 03 34 37
~

39 5.398431E 03 1 38

40 5.64035E 04 38 39

41 2.300856E 04 38 44

42 1.858879E 03 39 40

43 3.055668E 04 39 42
'

44 1.240606E 03 40 41

45 .0304494 '40 45

46 6.110276E 02 23 24

47 1.059883E 04 41 43



, . -.

c . .

.

* -

.

,

hkCbt,

THE tuttENT TIME IS 24.99789 SECONDS .ge.h I | 4 |
.

NODE Pettsuet
(PSIA)

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

'

1 13.78338
_

2 14.80991

3 14.78576

}4 14.80157 O
m ACHMENT* I5 14.7'" '

6 t4.81316 cal.C: M D' *3
#

SHEET _ ~OE- d7 14.48533

8 14.9818 !

9 15.03566
.

10 15.08422

[ 11 15.09575

12 17.44607

I 13 17.51135

14 17.5287

15 15.01173 -

16 15.05766
-

*

,

17 15.0e861

18 17.5082

19 17.48828

20 17.41432

21 14.97137

22 14.92432

23 14.49189

24 15.07007

,
25 15.07733

26 15.13255

27 15.14486 l

28 17.41556 -

29 17.48905

30 17.50874

31 14.94773

32 15.01324

33 15.05431

34 11.06433

| 35 17.41583

36 17.48178

37 17.49954

38 14.72068

39 14.70385

40 14.75826

41 14.699

42 14.71028 -

43 14'.70058

44 14.71215

45 14.7
.



I.. .

.

If hC'

FLOW PATM 190T Fp To

(L W sEC) ,

.________:n:..

1 .0677611 1 45 _

fj7TACliMENT: I ~MC2 .125 m 1 2

3 *2 ' * '8E 02 2 3 CALC: MD-N2.cn 35oop.'

4 1.492543E 02 3 ' _SHEE" OF -

5 1.381012E 02 4 5 __

6 .0166305 5 6

7 6.770698E 02 6 7

8 .0835411 7 45

9 .0496439 7 21

to .039767 7 8 .

11 8.977302E 03 8 9

12 2.281936E 03 9 12-

13 +4.586609E*03 9 10

14 2,294998E 03 10 13

15 *2.355099E 03 10 11

16 2.298522E 03 11 ' 14 -

17 -8.770659E 03 21 15
'

18 2.090065E 03 15 20 ,
.

19 4.229235E*03 15 16 ,

20 2.106646E 03 16 19

21 2.17000$E 03 16 17

22 2.111207E 03 17 18

23 3.356516E 02 3 22

24 6.295791E 02. 22 23

25 8.319618E 02 23 45

26 3.284921E 02 23 31

l 27 1.253479E 02 24 25

26 2,345635E*03 25 28~

29 4.572936E 03 25 26
'

30 2.36316E 03 26 ,29

31 2.429506E 03 26 27

32 - *2.367597E 03 27 30

33 7.220252E 03 31 32

34 2.04179E 03 32 35

35 4.16o132E 03 32 33

34 2.055625E 03 33 36

37 2.111797E 03 33 34

38 2.059526E 03 34 37

39 5.3080084 03 1 38

40 6.642211E 04 38 39

41 2.302114E 04 38 44

42 1.786611E 03 39 40

43 3.069722E 04 39 42

44 1.240926E 03 40 41

45 +3.053813E 02 '40 45

46 6.931789E 02 23 24

| 47 1.059862E 04 41 43

|



- _. _. . . .

_
. .

.

: .

I
&ch (7pt (3 otu amuut Tim : 29.99514 acones

~

men mamme
(PSIA)

;;;;_;___;;_____;;___;;;__;;.

ATTACVMENT: h-*(2tu .cCALO:Mo.NZo s 01
' '

1 13.74313

2 14.74349 . SHEET _op-

3 14.71549

4 14.7296

5 14.72155

6 14.73865

7 14.39732

8 14.81899

9 14.78911
'*

10 14.80605-

11 14.80536 .

12 14.91711

13 14.93859

14 14.94441

; 15 14.78638 ,

16 14.79886
-

-

17 14.7979 .

j ,

18 14.93294

19 14.92716

|
2Q 14.90556

21 14.82501'

22 14.84922

23 14.40314

24 14.92697

25 14.81433
~

26 14.83657

27 14.83604 j

| 28 14.94658 .

29 14.97094

30 ' 14.97733

31 14.783

| 32 14.77427

| 33 14.78421
1 54 14.78438 ,

35 14.89186

36 14.91124

| 37 14.91652

38 14.71115

39 -14.69693

40 14.75795

41 14.69867

42 14.70339 ,

43 14.70024

44 14.70242 ,

45 14.7

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



|
.- s.

.

.

I

FLOW PATM 800T Fp To

(LBM/$EC) .
,

...:..............::=::................... .:-

1 6.618066E*02 1 45

f ATTACHMENT: (2CALC: M b u 2cer_|. g"cu o
2 .1 u2582 1 2

- 3 2.309686E 02 2 3 3-
4 1.579766E 02 3 4 - SHEET _og
5 *1.296417E 02 4 5

6 1.750543E 02 5 6

7 6.712532E 02 6 7

8 7.552175E 02 7 45

9 5.561891E 02 7 21

10, 4.605854E 02 7 8

11 . 007074 8 9

12 4.987471E 04 9 12**

13 5.205795E 04 9 10

14 5.442682E 04 10 13

15 1.709384E 03 10 11

16 5.434157E 04 11 14

17 7.089563E 03 21 15
'

18 4.450986E 04 15 20 ,

19 3.00701E 04 15 16 -

. ,

| 20 4.875228E 04 16 19

i 21 9.918354E 04 in 17

22 4.938347E 04 17 18

23 3.412741E 02 3 22

24 6.246487E 02. 22 23

25 .0750028 23 45

26 3.842706E 02 23 31

27 1.070758E 02 24 25
~

23 5.173466E 04 25 28

29 7.424104E 04 25 26 ,

30 5.724022E 04 26 ,29

31 1.711182E 03 26 27

32 - 5.723601E 04 27 30

33 4.863208E 03 31 32

34 4.374254E 04 32 35

35 6.768402E 05 }2 33

34 4.741428E 04 33 36

37 1.412813E 03 33 34 -

38 4.75437E 04 34 37

39 5.209011E 03 1 38

40 7.593775E 04 }8 39

i 41 2.300016E 04 38 4 *.

42 1.704553E 03 39 40

43 3.076257E 04 }9 42

44 1.241026E03,Ip 11

45 3.062845E 02 (p 45

46 7.584494E 02 Z3 24

47 1.059838E 04 41 43

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



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

,

. .
.

.

.

.

- A bcip.Y
.}. I C o ( l l'tu cuiuur riw is 34.9924 secou0s

,

-

um msans
(P:lA)

ATTACHMENT: / I2w.c--- = == = = = = =
CALC: MD N20%r u coz
SHEET OF

1 13.M895'

2 14.71964
,

3 14.69059

6 14.70437

5 14.69579

6 14.71246

7 14.36966

8 14.76341

9 14.69344
**

'10 14.70392

11 14.69928

12 14.70062

13 14.70061

14 14.70079

15 14.6949

16 14.70269
-

*

*

17 14.6997

18 14.70066

j 19 14.70065

l 20 14.7007

! 21 14.77541

f 22 14.82 M
! 23 14.3752

| 24 14.87577

25 14.69137
*~

26 14.70462
I

27 14.70009

28 14.70199 .

| 29 14.70169

30 14.70154

31 14.7288

32 14.69594

33 14.70286

34 14.69945

35 14.70066

36 14.70057

37 14.70052

38 14.70758

39 .14.6944

40 14.75783

41 14.69855

42 14.70085 ,

43 14.70613

44 14.69884

45 14.7

i
1



.

^

.- ,

%

'

.

,

CN%%L4.f
FLOW PATN 190T FRtM 70

h.d Eb ( lo od I k,

(Lan/SEC)
_;_;;;_;;__;;;__;;;;_;_;;;;;;;;;_;;;;________;;, ,

1 6.560454E 02 1 45 - .

gO2 .1266714 1 2

.xTT ACHM%. )7.ggbo23 2.257497E 02 2 3'

CALC M t4 1.607382E 02 3 '

5 1.268758E 02 4 5

4 1.768949E 02 5 6

7 6.687203E 02 6 7

8 7.244192E 02 7 45

9 5.711535E 02 7 21

10 4.772593E 02 7 8

11 5.697357E 03 8 9
'*

12 1.212336E 04 9 12*

13 2.183034E 03 9 10

14 8.718043E 05 to 13

15 1.448746E 03 10 11

16 5.08726E 05 11 14

17 5.785868E 03 21 15 '

18 9.873604E 05 15 20 -
-

19 1.785084E 03 15 16
*

20 6.453244E 05 16 19 i

21 1.117125E 03 16 17

21 3.651236E 05 17 18
,

23 3.422306E 02 3 22

| 24 6.222695E 02 22 23

25 7.185528E 02 23 45

26 3.989067E 02 23 31

27 . 009125 24 25
~

28 1.452433E 04 25 28

29 2.415692E 03 25 26 ,

30 9.311397E 05 26 29

31 1.435777E 03 26 27

32 - 4.98173E 05 27 30

33 3.774016E 03 31 32
*

34 8.578045E 05 32 35

35 1.720879E 03 32 33

| 36 6.635734E 05 33 36

37 1.215937E 03 33 34

38 4.076046E 05 34 37

39 5.173263E 03 1 38

40 7.909532E 04 38 39

41 *2.29796E 04 38 44

42 1.673198E 03 39 40

43 3.077611E 04 39 42

44 1.241052E 03 ,43 41

45 3.066003E 02 40 45

46 7.754065E 02 23 24

47 1.059829E 04 41 43

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



.- .

'

k Srfuu3 I-

.

hh I76 ($Tut QAtaENT TIME 13 35.00039 SECONDS

NQDE PetSSURE=

(PSIA) .
*

eeeeeeeee ..: :::.....::...

- 1 13 72e95
ATTACHMENT: 1 M#

2 14.71 5
3 14.69059

- CALC MD-NM&f - SSMA
SHEET OF.

4 14.70437
5 14.69579
6 14.71246
7 14.36965

*

8 14.76341
9 14.69344
10 14.70392

*
.

11 14.69927
12 14.70081
13 14.7006
14 14.70078
15 14.6949
16 14.70268 -

17 14.6997 *'

18 14.70065
19 14.70065

*

20 14.70069
21 14.77541
22 14.82293
23 14.3752
24 14.87576

| 25 14.69136
,

' 26 14.70461
! 27 14.70008

28 14.70197
29 14.70167 '

*

30 * 14.70152
31 14.7288
32 14.69594
33 14.70286
34 14.69945
35 14.70065
36 14.70054
37 14.70051
38 14.70758
39 14.6944
40 '14.75783
41 14.69855
42 14.70085
43 14.70013 *

44 14.69884
45 14.7

.

. ~ - , - - -- . - , - , - - - _ . _ . . . _ . - - - y ,.- .,, _,. __ - , _ . - . _ . _ _ . . - - - _ . . . _ , , _ , , , ,. - - - - - ---
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(t& duu.u)f I

(g [ ([FLOW PATM l@ 07 FR9M T0

(L8M/SEC)
;==:====...==...=_===, .

ATTACHMENTg, g,ca)).O
Q11 4.560454E 02 1 45

2 .1266714 i 2

ggC MD-N- 3 2.257497E 02 2 3

gggg - @ "4 1.607382E 02 3 4

5 1.268758E 02 4 5

6 1.768949E 02 5 6

7 4.687203E 02 6 7

8 7.2441f2E 02 7 45

9 5.711548E 02 7 21

to 4.772604E 02 7 8

11 5.697285E 03 8 9

** 12 1.212645E 04 9 12

13 2.183034E 03 9 10

14 8.716966E 05 to 13

15 1.4 m as.03 10 11

16 5.087259E 05 11 14

17 5.78580$E 03 21 15
'

18 9.872001E 05 15 20 ,
-

19 1.784678E 03 15 16

20 6.445897E 05 16 19 *

21 .0011168 16 17

23 3.657718E 05 17 b

23 3.422351E 02 3 22

|
26 6.222707E 02. 22 1.3

| 25 7.185508E 02 23 45

26 3.5 M 02 23 31

27 9.124869E 03 24 25
,

28 1.452783E 04 25 28
|

29 2.415853E 03 25 26

30 9.307D08E*05 26 29

31 1.435502E 03 26 27

32 ' 4.985817E 05 27 30

33 3.774116E 03 31 32

| 34 8.585065E 05 32 35

35 1.720479E 03 32 33

36 6.62665E 05 33 36

37 1.215937E 03 33 34

38 4.08M29E 05 34 37 -

39 5.173263E 03 1 38

40 7.909532E 04 38 39

41 2.29796E 04 38 44

42 1.673198E 03 39 40
| 43 3.077611E 04 39 42

44 1.241052E 03 ,40 41

45 3.066003E 02 40 45

46 7.754091E 02 23 24

47 1.059629E 04 41 43



bb ett: AU VesuTw, Ti,e e f Sco , Air //miJ'

.

.

TVA HCU SCRAM DIAPNRAGM VENilNG YERIFICAllCN RUN 1/10/88

iNirixq cog e4,4 ................ gd- .............
,

- l
. .

NCDE PRESSURE TEMPEPATURE VOLUME - g[ 8<
(PS!A) (DEGaF) (IN*3)

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

I 90 50 34.33 O[3 [7/0b
2 90 50 1238.77
3 90 50 1238.77 ,. .y
4 90 50 1124.59 /g5 90 50 1124.59

*

4 M b MZ087-6 90 50 1124.59 gQ q g 4, (g(c

7,ys) M y,-[.m
7 90 50 121.95 fe
8 90 50 137.5 AU.O ((8
9 90 50 183.9**

4q.

10 90 50 183.9

bM I* Ib*

11 90 50 183.9
12 90 50 886.4
13 90 50 886.4

'

14 90 50 886.4
'

15 90 50 224.3 -
-

16 90 50 224.3
*

17 90 50 224.3
18. 90 50 812.53
19 90 50 812.53.

20 90 50 812.53
21 90 50 136.3
22 90 50 127.73

23 90 50 127.73

24 90 50 80.2
25 90 50 194.3

*

26 90 50 194.3
#

27 90 50 194.3-

28 90 50 923.33
29 90 50 923.33
30 90 50 923.33
31 90 50 250

12 70 50 203.07*

'

33 90 50 .i 203.07
34 90 50 203.07
35 90 56 794.1
36 90 50 794.1

53 * ,37 90 794.1

( 38 90 50 134.36

| 39 90 50 80.2
i 40 90 50 94.58

l 41 90 50 150.6'

l 42 90 50 62.2
43 90 50 148.3
44 90 50 31

, 45 14.7 50 1E+10

..

.

6
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,- l
.

,

'.' A fbchmen f '2- EE V. O
****a**"*

S kt. k ~2. o (gINITIAL FLOW PATM OATA * * " * " " * * * *

*
FLOW FROM = TO AREA 1055

5 /lD-N2 06FL 88 001
PATM (IN'2) fi C
e..n...........................................u.............

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 1.75 5.87
6 5 6 1.78 5.87
7 6 7 .825 1.77
8 7 45 1.5T 5.27
9 7 21 .825 2.87
10 7 8 .825 3.99
11 8 9 484 17.7'

* *

12 9 12 2.32 87509
13 9 10 484 17.7..

14 10 13 2.32 87509
15 10 11 484' 17.7
16 11 14 2.32 87509
17 21 15 4M 19.67 -

18 15 20 2.13 87509 ' *

,

19 15 16 484 19.67
20 16 19 2.13' 87509
21 16 17 484 19.67
22 17 18 2.13- 87509
23 3 22 .825 2.67
24 22 23 .825 2.67
25 23 45 1.57 5.27
26 23 31 .825 5.13
27 24 25 484 18.15
28 25 28 2.42 87509
29 25 26 484 18.15
30 26 29 * 2.42 87509
31 26 27 484 18.15
32 27 30 2.42 87509
33 31 32 484 18.9

. 34 32 35 2,08 87509*

35 32 33 484 18.9
| 36 33- 36 ' '$ 2.08 57509

.

37 33 34 484 18.9,

38 34 3f - 2.08 87509
39 1 38 ,v .145 24.84
40 38 39 i*. .145 15.36
41 38 44 06 20.7
42 39 40 .145 16.
43 39 42 145 85.5 A

'
44 40 41 145 28.13
'5 'O 's 1.57 5.27

AO4 * .jgN, y,,,se ce m+ %c So r.46 23 24 .825 1.92

b
. I q ci l-

'' '' '' ''''

,

muus o[ er oc het IN
-

os H0 s van is im3 %*L,

h v nidc<t h " l''" P' '" -
a. L .. h w < n t e i uh
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g,
,

..

.

'

k had 6%t.4I 2 13 6V O

THE cuRatui Time is .01 sEconos b b#CI 3 o I8
WCOE PRESSURE p |C g g b d 1 O M * NJ 1.

,

(PSIA)*
. . ......... ..........

1 15.36665,

.

2 90.00001 *

3 90.00001
,

4 90
- 5 '90

6 M,

7 51.2034
8 89.99999

,

9 90
*1" 90..

11 90
12 90*

13 90
14 90

| 15 90 -

16 90 -

17 90 - *

.

18 90
19 90

; 20 90
*

21 90
22 90

[ 23 52.95902
24 90

-

25 90
26 90
27 90

l
28 90.00001

[ 29 90.00001
,

! 30 90.00001
i 31 90

32 90
i 33 90,

34 90 . . . , , , .
35 90 * ''

M M '
,

37 to '

38- 90 t|. ,
39 90 ' *

40 39.97627
41 90.00001

.

42 90
,

| 43 90
44 90
45 14.7

.

.

.

*

| .

*
i

*

|

. _ - - -___.-_. .- .
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4 Hachr, vel 2 R e v. o
'

. . -
.

%,ef4oD8
FLOW PATM ICOT e FROM TO

(LBM/$EC)
g y Q . fj p o g g . j'j o 0 ~2.

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

~

1 .7848784 1 45
2 0 1 2 .

3 0 2 3

4 0 3 4

5 0 4 5

6 0 5 6
7 0 6 7 .

8 1.449343 7 45,

9 0 7 21
*

10 0 7 8
11 0 8 9,,

*

12 0 9 12
*

,,

13 0 9 10..

14 0 to 13

15 0 to 11

16 0 11 14 .

IT 0 21 15

18 0 15 20
19 0 15 16

.

j 20 0 16 19
*

,

.21 0 16 17
22 0 17 18
U 0 3 22
24 0 22 23
25 1.449343 23 45

| 26 0 23 31

h 27 0 24 25
l 28 0 25 28

29 0 25 26,

30 0 ,26 29
- 3

; .,

| 31 0 26 27
32 0 27 30

l 33 0 31 32,

34 0 32 35,

35 0 32 33.

36 0 33 *, 34
'

37 0 , 33 , 34,
,

38 0 34' 37
*

39 0 I rs. 38
40 0 3 8' * * 39
41 0 38 44
42 0 39 40
43 0 39 42
44 0 40 41,

45 1.449343 40 45
46 0 23 24,

47 0 41 43
.

- e

..
4

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



U T
* t. . , ,

. 1

*

ANtichotrAl 2 Re v. o
.

%d5 of r8THE CURRtui TIME 15 .82 SECONos

. .

Mc0E Pets $unt

(PSIA)
. l 5~8AC O OG'

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

1 158.5583
2 86.04587
3 89.99651
4 90.00228
5 90
6 86.19926
7 115.0498
8 69.29661
9 89.99782.,

*

10 90
11 00..

12 90
*

13 90
14 90

.

15 90
. .

16 90
17 90 .

'

18 90
,

.19 90
20 90
21 65.37291
22 62.88727
23 109.8483

| 24 39.05311
25 90.00014
26 90.00014
27 90.00314 J

28 89.99998 '
'

! 29 89.99998
1

30 89.99998
31 80.0013.

32 90.

33 90
,

,
,

34 90 *
*

35 90 ,

36 90 -

37 90 g
38 88.50204 i'=

i 39 86.927351

40 22.36187
,

! 41 88.74377
42 90,

43 90.00039
44 70

45 14.7 .

.

1
. .

'
.

,

.

.
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'

/\Mackned Z hV0.' >

Ihh e., k dr o

FLOW PATM ET FacM 10

g g-g 2 08 5- 68 00 2.'
(LeM/SEC)

Oo......... ................................ ..
.

1 5.629336E 02 1 45

2 *1.500508 1 2

3 0 2 3
-

4 7.850773E 04 3 4

5 0 4 5

6 0 5 6

7 1.309359 6 7

8 .8245696 7 45

9 *1.028264 7 21
.

3
10 . 8720853 7 8

11 *1.229335E 04 8 9

12 0 9 12
..

^

13 0 9 10*

14 0 10 13..

15 0 10 11

16 0 11 14

17 0 21 15 .

18 0 15 20

19 0 15 16

20 C 16 19 - -

21 0 - 16 17

22 0 17 18

23 5.395228E 04 3 22

24 1.061409 22 23

25 .8528418 23 45

26 ' =.7657369 23 31

27 0 24 25

?? 8.741793E 06 25 28

29 0 25 26

30 8.741793E 06 26 29 ,

.

31 0 26 27
.

32 8.741793E 06 27 30

33 0 31 32

M 0 32 35

45 0 32 33
.

3633.g , , .36 0 .

37 0 33 34
-

38 0 34 / 37

39 6.165509E 02 1 38*

40 0 38 4, 39
'

41 0 38 - * 44

42 7.548896E 02 37 40

43 0 39 42

44 5.773751E 02 40 41

45 .6437701 40 45

46 1.251664 23 24

47 ' 1.741623E 05 41 43

.

4 .

.

.
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*
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A NatluMa.4 2. R E V. O
.,

#int cuentur I:nt is .03 .ste m s

t^ b - (J 2 o S S - 65 00 2
'

ucot messume Q u i e. It
-

(P8IA)
eseeeeeeeeeeeeeeeeeeeeeeeeee

1 *234.4927 *

2 94.67922
3 85.76286
4 89.88058.

5 88.17267
6 92.34742
7 39.103
8 100.5163
9 86.32325**

10 89.95597.
'

11 90..

12 89.99934
13 90
14 90
15 86.94195 *.

16 90
17 90 *

18 90 -
,

19 90
20 90
21 101.8909
22 121.6379
23 *29.78412
24 111.5374
25 85.95433

| 26 89.99931
27 89.99931 1

28 90.00015
'

-

29 90.00015
30 90.00015
31 93.16602
32 87.54935

j 33 90
-

34 90 3 .;
*

35 90
#M M '

~ .

37 90 *

fa,38 90.80409
39 85.32255
40 14.88864
41 87.68679
42 89.34673
43 89.81623

i

1

44 89.22285-

45 14.70001
.

4

.. .

.

.

E-,_.
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-

A b chie d 2. Re@ o |
'

'

|

lFLOW PATH PC FACM To

bf\te Y 8 d W*
(te n n.

*- -

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

'

1 1.382767 1 45 0

2 2.64233 1 2

3 . 6338356 2 3 |

4 2.574025E 02 3 4

5 1.618497E 02 4 5

6 .6457011 5 6 1

|7 1.486123 6 7

8 1.852739 7 45

> 9 1.314629 7 21

10 1.105265 7 '8
. 11 *.2096552 8 9 |

12 1.690693E 04 9 12**

13 2.480058E 03 9 10

14 0 10 13-

15 0 to 11

16 0 11 14

17 . 2101214 21 15
-

I 18 0 15 20

1 19 0 15 16
* *'

20 0 16 19

21 0 16 17

,' 22 0 17 18

23 .9984853 3 22

24 1.300315 22 23

25, 1.768975 23 45

26 .854221A 23 31

27 .2407601 24 25

28 4.945108E 05 25 28

29 0 25 26

! 30 4.945108E 05 26 29 -

31 0 26 27-

32 4.945108E 05 27 30

33 .1524481 31 32

34 0 32 35

35 0 32 33.

3633 .36 0 -

,-,

37 0 33 34

M 0 34 ' 37
"

39 .1084078 1 38

38 '[ . , 3940 2.103755E 02

41 7.380059E 03 38 * 44

j 42 7.291172E 02 39 40

! 43 1.244728E 02 39 42

44 5.712881E 02 40 41

45 .34'65632 40 45

46, 1.i40036 23 24

47 5.366093E 03 41 43

.

i
9

! |.

.

.

'
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hdh{ L RE , O
-*

.-
h j g |gTHE Cuantui TIME Is .04 seconos .

Mc08 Patstunt
]dn It # Mb-N 20$5-33032,(Psio .

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

1 66.28741 *

2 Oc.01955

3 93.56549
)

6 86.64304
5 91.44048
6 86.47563

'

7 60.78756
f 8 72.68612

9 91.65561
. 10 88.41104

, .

11 89.80236-

**
12 89.9744
13 89.99721
14 90
15 91.05038 -

*

16 88.74213
17 90 .

18 90 *

'

19 90

~20 89.97709
21 69.35373
22 50.38297
23 73.60597

,
*

24 37.45443
25 92.11369
26 88.27322
27 90.00114
28 89.97398

,

29 89.99976.

30 89.99976
31 81.15287
32 90.8256
33 88.7264.

34 90 - g ,

35 89.97943
',

36 90 '..
"

37 90

38 88.16453 ') ,
'

'
39 84.564 ' '

40 17.39629
41 86.69779
42 88.60638
43 89.57803 s

44 90.02453
,

45 14.70001
.

.

m

.

.

- _ _ _ _
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'

' *
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Shref 10 of I8~

FLOW PATM DOCT FROt TO

........2.""....."................ c,ic s n 1 m a c - a e a o 2." '

.

1 . 1281969 1 45

2 1.578521 1 2

3 .9486775 2 3 .

4 .6702894 3 4

5 4381556 4 5

6 . 6876071 5 6

7 1.349007 6 7

8 .236726 7 45

9 1.168376 7 21

10 . 9775484 7 8

11 .1946867 8 9

12 6.784047E 03 9 12
..

*

13 9.892685E 02 9 to*

14 7.59017E 04 10 13..

15 1.113393f 02 10 11
*

16 0 11 14

17 .1901615 21 15 -

18 5.7C2603E 03 15 20- .

19 8.642971E 02 15 16 .

'

20 0 16 19 .

21 0 16 17

22. 0 17 18

23 1.341959 3 22

24 1.44611. 22 23

25 .236726 23 45
'

26 .7989025 23 31*

27 .2561549 24 25

'.'.406667E 03 25 2828

29 .1028483 25 26 ,

30 1.09534E 04 26 29
,

31 0 26 27
'

32 1.09534r 04 27 30

33 .1195753 31 32

34 5.003776E 03 32 35

35 .0792274 32 33
'

34 0 33 36. .g .

*
- 37 0 33 34

38 0 34 , e. 37 -

39 6.220594E 02 1 38''

40 .0388228 38 r|. , 39

41 7.613014E 03 38 1* 44

42 7.156567E 02 39 40

43 1.410675E 02 39 42

44 5.644838E 02 40 41

45 5.535964E 02 40 45

46 1.563717 23 24

47 1.082168* ')2 41 43*

.

.

.

.

|

|
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hdCbmenf 7 3EV. O
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' '

i .

THE CURRENT TIME IS .05 , SECOW0s g j gg ,{. g

N00E PRE $$Utt

(PSIA) [g fC N * fl b O h b ~ h h bh 2.
........................

'

.

1 91.188

2 86.15275 ,

3 86.33823
4 91.29865

5 87.18967

I 6 85.21239

!c 7 94.76317

I 8 64.83719

| 9 86.23895

( 10 91.27189**
..

,

*
* - 11 88.73002i

**
12 89.99166

13 89.98058
14 89.99409 -

*

1-
,

15 86.93279
| 16 90.71606

17 89.18434
*

*
18 90

19 87.98515

.20 89.99091
,

21 61.35146

22 99.92408

23 6.451567

1 24 89.48734

25 86.1746

26 91.20776

27 88.85316*

28 89.99347 - i

29 89.98241

30 90.00026

31 77.69352

32 87.16267*

33 90.89639.

34 39.07526 *s y
,

35 89.99169

36 89.98507 ',
37 90

38 86.13486 ',I'
,

39 83.52583
^

40 14.59077

41 85.73919

42 87.86767
43 89.30264
44 89.16033
45 14.70001

,

.

4

.

.

:
L
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A &chnicat x R e y, o.

| C( |EFLOW PATM pe0T FRCM 10
>

(LSM/SEC)

OA (c # M.b - N 2 0 t S- 6 6c o 2.,
'

'

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

2 1.447449 1 2

3 .7590626 2 3
-

4 8713871 3 6

5 . 7255849 4 5

6 .7388184 5 6

7 1.174006 6 7

8 .9789112 7 45

9 .5377164 7 21

to .5364295 7 8

11 .2058249 8 9

12 4.687827E 03 9 12
. . ,

13 .0946345 9 to

14 4.513773E 03 10 13-

15 6.201696E 02 10 11

16 1.606716E 03 11 14

17 .2035946 21 15 -

18 3.439721 03 15 20

19 7.588836E 02 15 16

20 3.697822E 03 16 19 .
. ,

21 5.604488E 02 16 17

22 0 17 1.'

23 1.112113 3 22

24 .8263351 22 23

25 1.185334 23 45

26 .4159795 23 31
*

27 .246414 24 25

| 28 5.515518E 03 25 28

29 .1015705 25 26

30 4.908156E 03 26 29
~ '

I 31 6.818834E 02 26 27
,

I 32 1.404146E 04 27 30

33 .151049 31 32

34 2.982TT8E' 03 32 35

35 .0738295 32 33
.

3636 3.633171E 03 33 g , , .
, ~

37 5.7525tM 02 33' 34

38 0 34 , ' 37
,

"'
39 6.039769E 02 1 38

40 3.134849E 02 38 'f , 39 ,

'

41 8.206T38E 03 38 - ' 44

42 7.092942E 02 39 40

43 . 0140753 39 42

44 5.581171E 02 4C 41

45 .2080258 40 45

46 1.031931 23 24
*

47 1.251047E 02 41 43

.

.

%

.

.
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SMe.f I3 of I8
'

-

THE CURRENT TIME is 5.9p 02 ' stcow0s ( A |C # MD -// 2 0$ 6- $$j?s1
Woot Patssuet .

.

(PSIA)
. .........................

.

1 55.28619 -

2 88.40147
3 90.12368
4 87.19693
5 87.80432

6 89.04487

> 7 20.48413 ,
.

8 90.39323

9 84.76896
10 87.64423 -**

11 90.29166
**

12 89.96643

13 89.99572

14 89.97923
,

15 85.39926
,

16 88.37391

17 90.13002
. .

18 67.988 .

19 89.99654

, 20 89.96799

21 91.5075

22 48.1915,

23, 91.95635-

24 34.62717

25 89.79105

26 87.86707

27 90.26199

28 89.96799 -

29 89.99717-

30 89.98606

31 70.90157

32 86.46614

33 88.17116*

34 90.2328'6 '% f.

35 89.96964 ,.

36 89.99779 .

37 89.98724 y

38 86.45715 {*.
39 82.34415

40 20.36321

41 84.86157

42 87.10692

43 88.99894*
44, 88.07145

45 14.70001 .

.

.

9

.
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.

S kr.F n o f m
'

FLOW PAIN l@ 07 FROM 10

.................. .......'.................... G Ic tf /k b N 2 08 5 -68 00 2.(LSM/SEc)
.

.

1 .7952387 1 45

t' .7156944 1 2

3 .1376416 2 3 .

#

4 7379006 3 4

5 .6751453 4 5

6 .4MM1 5 6

7 .856491 6 7

8 1.526048 7 4?

9 1.051944 7 21
*

10 .8704649 7 8

11 .2059798 8 9

12 6.850766E 03 9 12
" '

13 .1163171 9 10

14 4.109183E 03 10 13..

15 8.393T28E 02 10 11

16 .00407T3 11 14
!

17 .2071726 21 15 .

18 5.702359E 03 15 20

19 9.609966E 02 15 16

20 2.839074E 03 16 19 . .

21 6.199262E 02 16 17

22 *2.985652E 63 1T 18

| 23- .8362343 3 22

24 1.187962 22 23

25 .2367261 23 45

! 26- .^^^taat 23 31

| 27 .0932229 24 25

| 28 7.205883E 03 25 28

29 .1148257 25 26'

! 30 4.173576E 03 26 29 3

31 7.983983E 02 26 27
'

'

32 4.014702E 03 27 30

33 .149169 31 32

34 5.363471E 03 32 35

| 35 9.75,2462E 02 32 33
,

36 3.095481.E 03 33,\ 36
$37 6.8h82E02 33 34

38 3.1q2376E03 34 i 37

3839 2.945643E 02 1 '

40 2.6d3178E02 38 r| , 39

41 1.3}4036E02 38 ? * 44

| 42 7.0(B64E02 39 40

43 1.449534E 02 39 42

44 5.520749E 02 40 41

4.1{T942E0240 4545

46 1.2(4582 23 24

47 * 1.379695E 02 41 43
-

,

t

.e
e

.

N
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Oc Mes) ?. REV.O.
.

.

4Lk {$ 0 {$
TME CustENT TIME is 6.999999f 02 SEC040$

~

Ca \c A Mb ' N 2065',- 88002.'

NODE Petssent
(PSIA)

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

1 102.6835 |

2 85.63641

3 84.67927

4 89.60639

5 88.13161

6 84.18881

T 72.27739..

8 66.62901

9 88.62273

10 87.7039''
.

11 88.74458
''

12 89.93701

13 89.97557

14 89.98667
,

15 88.48893
,

16 88.16689

17 89.15025
. .

*
18 89.99303

19 89.97971

20 89.94025

21 63.48064

22 103.5121

23, 24.08578

24 96.87876

25 84.57613
26 90.50967

27 88.88344 j

28 89.96239 .

29 89.97794-

30 89.99307

31 82.07475

32 84.74897
33 88.35733-

34 89.03452 *s I,

35 89.94522
#

36 89.97996 ,

37 89.99386

38 84.39903 7.,
39 81.49171

40 14.30065

41 83.99879

42 86.31596

43 88.67258

44 , 87.27412

45 14.70001
,

.

s

.
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AkchmeM .7. /Ru. O! '-
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Shre,4I6afle'

' ' * " " ' ' * * ' " * " '*
Ca lc 11 M D-N zo85 - 6800 2.

(L8M/SEC)
...............................................

.

1 .1281969 1 45

2 1.473856 1 2

3 .4245671 2 3 .

*

4 .$701014 3 4

5 .2599608 4 5

6 .3727133 5 6

7 1.300201 6 7

8 .2367261 7 45

9 1.04931 7 21.

10 .8790985 7 8

11 .1218733 8 9

12 7.98827E 03 9 12 ...

13 8.724063E 02 9 10

14 5.470255E 03 10 13.

| 15 8,513*91E 02. 10 11

16 2.022013E 03 11 14

17 .1209055 21 15 .

18 6.903607E 03 15 20

19 8.448435E 02 15 16 .

*

20 4.190532E 03 16 19

21 6.606954E 02 16 17

22 1.251788E 03 17 18

'23 1.071351 3 22

24 1.093237 22 23

25 1.480847 23 45

26' .677225 23 ~ 31

27 .2402007 24 25

28 1.585715E 03 25 28

29 7.178104E 02 25 26

30 5.438202E 03 26 29 . .

31 8.007033E 02 26 27.

32 1.98223E 03 27 30

33 .1784574 31 32

34 5.943074E 03 32 35

35 6.569387E 02 32 33
'

34 4.336437E 03 33. 36, ,

37 7.293854E 02 33
-,

34

38 1.607486E 03 34 i 37

39 5.922dO4E 02 1 38~

40 .0330538 38 rp , 39
'- 4441 7.571777E 03 38

42 6.906749E .02 39 40

43 . 0150708 39 42

1 44 5.462965E 02 40 41

| 45 .2993484 40 45

| 46 , 1.289197 23 24

| 47 1.48262TE 02 41 43

.

e

e

.



Mhcked 2. Rev.o' - -

S h<e.1 <7 d is
'

.'
TME CUtaENT flME IS 7.999999E 02 SECONos

6 |c # A1)-N2 006- 88002..

WCDE PRES $Utt
.

(PSIA) .

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

.

1 111.9304 .

*

2 88.26228

3 89.97861

4 86.31061

5 47.4268T

6 83.52178

7 39.3417 ,

8 80.87746

9 84.04713
.

10 89.63898
'

-
**

* 11 87.86T23

12 89.92186..

13 89.95576

14 89.97192

15 85.10023 .

16 89.34172.

17 88.47548

18 89.98084 ,

19 89.96194

.20 89.92432

21- 81.81261

22 47.1991

23 66.11791

34.3786424 -

25 89.77144
I 76 87.27393

! 27 90.06507

| 28 89.93243
'

29 89.98766
'

30 89.97911

31 73.92907

32 85.07!$5
.

33 87.57645
''

34 88.41222
'' /

'

35 89.91579

36 89.96314 'f'
37 89.98087

'

-

38 85.30944 ,,.

39 80.44952 1 '. .

40 21.26684

41 83.16643

42 85.52409
| 43 88.32756

| 44 84.22337

14.70001| 45 -

1 .

*

1
.

,

.

.
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Sbeek edle
'

_

FLOW PATM MX)f ft0M 10

Cn E $4. M2)- N20BS- 8800 2-
'

* /5'c)
................. ............................ ,

1. .8954892 1 45

2 1.306335 1 2
*

3 .3098797 2 3

4 ..T283018 3 4

5 4070982 4 5

6 .6498789 5 6

7 .8796699 6 7*

8 1.163941 7 45

9 .556892 7 21.

10 .3884839 7 8

11 . 2116746 8 9

12 4.114127E 03 9 12-

13 5.020557E 02 9 10

14 5.378623E 03 10 13-
,

15 5.342844E 02 10 11

16 -4.002397E 03 11 14

17 . 2085294 21 15 -

18 3.966021E 03 15 20
*

*

19 2.827616E 02 15 16
**

-

20 4.423774E 03 16 19 .

71 4.9397618 02 16 17

22 3.03428E 03 17 18

23~ . 9727999 3 22

24 1.230619 22 23

25 . 2347261 23 45
*

26 .7039455 23 31

27 .1T72961 24 25

28 8.472199E 03 25 28

29 . 1234601 25 25

30 2.751305E 03 26 29 .

31 6.638245E 02 26 27.

32 3.949333E 03 27 30

33 8.011989E 02 31 32

34 7.160209E 03 32 35

35 9.453753E 02 32 33
.

3634 4.09178E 03 33 . .
'

37 . 0418696 33 ' 34

38 3.159113E 03 34 , ' 37
"

39 5.51530e.E 02 1 38

40 2.765994E 02 38 'f , 39
'

41 9.978388E 03 38 - * 44

42 6.835249E 02 39 40

43 1.508832E 02 39 42

44 5.407424E 02 40 41

45 7.940552E 02 40 45

46 1.358207 23 24
'

47 1.567394E 02 41 43
,

.

%

.
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Bechtel North American Power
d%Ag qnit8Y o. guer.sto# g,y.oCorporation.

Q Michmin t .3 4 0 'MD Ntots".quoz,

M > 0. #7 E7"y

lie Neil Howard One December 18, 1937
Chief Nuclear Engineer

suWeet Staff Calc of ATWS Fmm Rich Gallagher
ARI Modification of Project Engineer

At Athens, Alabama ast. 574

C$es See Distribution Pue Project File, w/a-'

t

TY has awarded Bechtel the contract to incorporate the ATWS/ARI
mclifications 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 cale 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 solenoid
valves to the scram valve air header..and thru various vent valves
which will be installed 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.
*

k ah,

Rich Ga lagher

Written Response Required: Yes
Date Due: January 15, 1988

REG:GLL UYP:vlt
Attachment

_ Distribution:
.

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

- - _
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REM TNIS PROGRAM NAS BEEN DEVELOPED TO EVALUATE THE

REST AIR VENTING TIME FOR THE ATVS/Atl M00lFICAfl0NS jgg j 7
REM AT THE TVA'S BROWNS FERRY NUCt[AR PLANT

*
REM

REM TNis Pt0 CRAM 18 DEVELOPED FOR USE ON IRM PC'S ( A [C r7 Af3. // 20 $ (. g ,c p p ( )
REM USING MICROS 0FT'S QUICK SAsic COMPILER I

*

REM

REM DIMENSION ARRATS 70 SE USED {
DIM P(50),T(50),V(50),M(50),NIN(50),WOUT(50),A(50),Kt30),MDCT(50) g,

*

MIM(50),MOUT(50),DP(50),PS(50),RM0(50),CA(50),lFl(50)

REM OPEN AN OUPUT FILE FOR COLLECTION OF CUPTUT DATA.

CPEN "0:\TVA'0UTPUT.PRw" FOR CUTNT At 81,

REM READ THE TITLE CARD AND THEN PRINT IT CUT ),
,

READ TITLES.

LPRINT; TITLES LPRlWT

REM READ IN NUMBER OF NODES
'

READ NY..

REM RCelDEAL CAS CONSTANT FOR AIR (53.34 FT'LBF/LBM/DEC R)

RC=53.34..

REM KAstSENTROPIC EXPOWENT FOR Alt

KA=1.4
~

REM CC=CRAVITIONAL CONSTANT (LBM*FT/LIF/SEC"2) .

'

CCs32.17 .
.

REM READ IN THE IMPUT DATA FOR NCOES

REM P(l).lNITIAL PRESSURE IN NCDE I (PSIA) *

REM f(l)slNITIAL TEMPERATURE IN N00E I (DEG F)

REM V(I).VOLLME IN NODE I (IN'3)
R'EM M(!)= MASS (LBM) 0F AIR UlTNIN N00E I

'

REM RM0(!)=0ENSITT (LSM/FT*3) 0F Alt lu N00E I
L P R I N T ""*""" * " * | N I T I AL NCO E D AT A "'*"'"*""""
LPRINitLPRINT

LPRINT" N00E PRESSURE TEMPERATURE 'Jott>E"

LPRINT" (PSIA) (DEC F) (IN'3)"
(pagut...........n.....u ................................

LPRINT ,

FOR I.1 TO WV
READ P(l),T(l),Y(1)
LPRINT I,P(l),T(l),V(t)
REM CONVERT T(!) TO DEC R AND P(l) To LBF/FT*2

T(I)=T(l)+A60
,

,

P(l) P(t)*144 , . ,

*
! REM CONVERT YOLUME TO FT*3

j V(1)*V(1)/12/12/12 i
,

! REM CALCULATE MASS IN VOLUME USING IDEAL CAS LAW

M(ll'P(l)*V(1)/T(ll/RC .v

RH0(I)=M(I}/v(I) {*.
| NEXT I

| REM READ IN THE NUMBER OF FLOW Pr.'MS

| READ NFP ,

| REM RE AD IN THE INPUT DATA FOR E ACH FLOW PATN.

REM NFP. NUMBER OF FLOW PATHS

REM NINelWDEX FOR N00E INTO FOR FLOW PATM |

REM NOUf slh0EE FOR N00E CUT OF FOR FLOW PATH I

REM A(1). AREA 704 FLOW PATM | (IN'2)

REM K(1)sLOSS FACTOR FOR FLOW P'ATM i

LPRINitLPRlWitLPRIN':LPRINT LPRINT t(Palisi
LPRINT"*.**"*****" INITIAL FLOW PAT;I DATA """*""""

LPRINT

LPR!NT"FLOW FACM 10 FREF '.0$ $"
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LPRINT*PATN (IN*2)"
LPRINt=***************************************************************a Qgp2 2o
LPRINT. ,

-

FOR ist TO NFP
READ NIN(I),WOUT(l),A(1),K(1) (n [c # A3_// Jo g f-M 00 2*

LPRINT I,WOUT(I),NIN(1),A(t),K(1)
REM CONVERT AREA TO FT*2

A(1)sA(I)/144
' REM CONVERT LOSS TERM TO DISCMARGE COEFFICIENT

K(1)e(1/(K(I)))*0.5
REM CONYERT AREA TO EFFECTIVE AREA

A(1)=A(I)*K(1)
NEXT I

LPRlWT ,

FOR Js1 TO 7 LPRINT -
NEXT J

REM DEFINE THE CRITICAL PRESSURE RAilo FOR AIR

C*R=0.528**

RIM READ IN THE flHE STEP, PRINTOUT INTERVAL AND MAXIMUM TIME OF TRANSIENT
**

REM ALSO READ IN THE STORAGE CUTPUT IMIERVAL (SOCMAX)

READ DT,PTMAX,TMAX,50 CMAX

REM INITIAll2E TIME To ZERO
*

T=0 - ,

REM ESTABLISM TIME STEP LOOP
-

*
s

flMSTP: *

T.T*DT

PRINT T," SECONDS"

REM ZERO OUT THE VALUE OF MIN (1) AND MOUT(l) FOR ALL FLOW PATMS

FOR !=1 TO WFP

MIN (I)=0

MOUT(l)=0

NEXT I

REM DETERMINE THE PRES $URE DIFFERENCE IN THE CONNECTING NODES FOR USE IN

REM FLOW EQUATIONS UllNG STACNATION PRESSURES AT PREVIOUS TIME STEP
'

FOR ist TO NFP

JsNIN(I) *

K=NOUT(I)

DP(!)sP(K) P(J)
REM DCTERMINE FLOW DIRECTION AND ESTABLISH UPSTREAM DENSITY

REM IFI(l) is AN INDEX SHOWING DIRECTION OF FLOW (+1 : NORMAL

REM 1 : REVERSE).

* * -IF (DP(I)>0) THEN. s
,

IFl(l)e1
(PHICHsP(K) 5

( PLOW =P(J)
'^

( RMON=RH0(K) je
,

ELSE

IFI(l)= 1
PMIGMeP(J)

'
PLOWsP(K)

kMOM=RH0(J)

END IF

REM DETERMINE 17 CRITICAL PRESSURE R Ailo (CPR) MAS SEEN

REM EXCEEDED ACRoll TMis FLOW PATM AND Co 10 APPtortlAtt

REM SUSROJTINE 10 CALCUL ATE IME , FLOW

, PRePLOW/PMICM
'

IF (PRDCPR) IMEN ,

COSUE SURCRITICAL

ELSE
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'

Minhn.~1 7 Eu,o.

EN0 IF
SbMI 3o[ 2OREM DETERMINE TOTAL FLOW RATE INTO AND OUT OF EACM NODE

IF (DP(I)>0) TMEN
MIP(J)*MDOT(l)+ MIN (J) gg *g7y,, ,

MOUT(E)=800T(I)+MCUT(R)

ELSE

MIN (E)eM00T(l)+ MIN (E)
MOUT(J)=MDOT(l)*MrAIT(J)

END IF
,

- WEXT I ,

2EM DETERMINE CNANGE IN MASS IN EACN NODE DURING TIME STEP

FOR lol TO WV

M(1)=M(1)+(MINCI) MOUT(I))'DT
REM UP0 ATE PRESSURE TERM USING 10EV CAS LAW

REM ASSUME AN ISOTHERMAL PROCESS

P(l)=M(I)*RC*T(l)/V(1)
REM UPDATE DENSITT TERM

RN0(l)eP(l)/RC/T(l)
**

NEXT I,

REM UPDATE PRINT INTERVAL COUNTER
**

CT=CT+1

REM UPDATE STORACE OJTPUT CUJNTER

SOC = SOC +1
*

REM IF AT STORACE OUTPUT INTERVAL THEW VtlTE. '
'

REM PRESSUR!S OF YOLLME WITHIN THE SCRAM DI APNARCM VALVES
-

,

*
REM To THE STORAGE DEVICE FOR FUTURE PLOTTING

IF SOCaSOCMAR THEN

PRINT 81, T P(14)/144,P(18)/144,P(301/144,P(37)/144,P(3)/144 P(17)/144
*

SQCe0

END IF

REM IF AT PRINTOUT INTERVR PRINTOUT DATA

IF CT=PTMAX THEN

LPRINT

LPRINT * THE CtJttENT TIME !* "; T,"SECONDS"

LPRINT
I

LPRlWT " NODE PRESSURE"

LPRlWT " (PSIA)* .

LPRINT "****************************"
LPRlWT

FOR !=1 10 kV
LPRINT I,P(l)/144
NEXT I-

;

FOR Jo 1 TO 9: LPRlWT ' ' . ,'
WEXT J

(,FROM T0"LPRINT"FLOU PATM 20T

LPRINT" (LBM/SEC)"

L P R I N T "" " * * " " " " " " " f "," " * " " " " " * " "

LPRINT

FOR l=1 TO 'nFP
LPRINT 1 M00T(l)*lFl(l),NOUT(l),NIN(1)
NEXT I '

FOR Je1 TO 8 ILPRINT-
'

NEXT J

CT=0
,

EhD IF

REMIFT<MAXIMUMTRANSIENTTlHEfMENLOOPBACLTHROUGH CALCULAfl0NS

|F T<TMAX GO TO TIMSTP
REMPalNTOL'TDATAATENDOFPR0fLEU,

LPRINT

RPRINT, " THE Cl;RRENT TIME IS "; T,"SECONOS"
_.
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' '

p it w - .,r 7 t u.o
LPRINT

9LPRINT * BODE PRESSURE"

LPRINT * (PSIA)"
(p ) T e. e e e... . . . . . . . . ..... . . 6 /c p. A3 - u 2 o55 - e 300 ?-
LPRIWT

*

FOR let To wY
'

,.LPRINT I,P(l)/144
WEXT I

FOR Jo 1 TO 9: LPRINT .

'

WEXT J
*

LPRINT"FLOW PATM MDOT FRCH 10"

LPRINT" (tBM/SEC)"
gpgggy.eeeee.ee.ee.ee.eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen

LPRINT

FOR let TO NFP
LPRINT I,MDOT(l)*lFl(l),NOUT(l),NIN(!)
WEXT I

. ' . FOR Jet TO 8 LPRINT
'

'WEXT J
'

, REM END OF PROGRAM ...

END

REM SUORCUTINES FOR TNE CALCULAfl0W 0F SU9CRITCAL AM CRITICAL FLOW

REM .

REM SU8 CRITICAL FLOW
.

REM , ..

SU5 CRITICAL:

MD0T(1)eA(1)*(2*GC'KA'RHON*PNIGM/(D 1)*(PR*(2/KA) PR*((KAel)/KA)))*0.5
' *t;.:N

REM

REM CRITICAL FLOW

REM .

CRiflCAL:
4)cT(lleA(I)*(CC*itA*RM0H'PNICM'(2/(KAel))*((KAel)/(KA 1)))*0.5
RETURN .

REM INPUT DATA

DATA TVA NCU VENTING ANALYSl3 VITN SMALLER VENT SIZE (ONLY 4 VALVES) 1/28/88

DATA 45
DATA 90,50,34.33
CATA 90,50,1238.77
DATA 90,50,1238.TT

.

DATA 90,50,1124.59
*

DATA 90,50,1124.59 , ,,
'

DATA 90,50,1124.59 -

~
DATA 90,50,121.95 i

DATA 90,50,137.5 -

DATA 90,50,183.9 u
'*

DATA 90,50,183.9 ' .

DAT A 90,50,183.9
DATA 90,50,886.4
DATA 90,50,886.4

,

DATA 90,50,886.4
DATA 90,50,224.3

DATA 90,50,224.3
CATA 90,50,224.3 -

CATA 90,50,812.53 -

DATA 90,50,812.53 -

DATA 90,59,814.53
DATA 90,59,136.30 *

DATA 90,50,127.73
_
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. .

,' A dach w 7 h d. 0 ~
DATA 90,50,80.2
DATA 90,50,194.3 $6pf g,[ 20 ,

DATA 90,50,194.3 v
.DATA 90,50,194.3 .

h h /f /5tb - # 20 J 5,- 6 800 2.DATA 90.50,923.33
, ,

DATA 90,50,923.33
DATA 90,50,923.33
DATA 90,50,250
DATA 90,50,203.07
DATA 90,50,203.07 .''

DATA 90,50,203.07
DATA 90,50,794.1
DATA 90,50,794.1
DATA 90,50,794.1
DATA 90,50,134.36
DATA 90,50,80.2
DATA 90,50,94.58
DATA 90,50,150.6..

*

DATA 90,50,62.2-

, DATA 90,50,148.3
,,

DATL 90,50,31
DATA 14.7,50,1.0E10
DATA 47

~

DATA 45, 1, 0.785, 17.97 -

DATA 2, 1, 1.78, 6.32 *
*

*
DATA 3, 2, 1.78, 6.32
DATA 4, 3, 1.78, 5.87
DATA 5, 4, 1.78, 5.87

.

DATA 6, 5, 1.78, 5.87
DATA 7, 6, 0.825, 1.77
DATA 45, 7, 0.785 , 5.27
DATA 21, 7, 0.6 5, 2.87
DATA 8, 7, 0.825, 3.99
DA1A 9, 8, 0.484, 17.70
DATA 12, 9, 2.32, 87509

!DATA 10, 9, 0.484, 17.70
DATA 13,10, 2.32, 87509
DATA 11, 10, 0.484, 17.70

,

DATA 14, 11, 2.32, 8750a
C.'.TA *.5, 21, 0.484, 19.67
DATA 20,15, 2.13 ,87509
DATA 16, 15, 0.484, 19.67*

DATA 19, 16, 2.13 , 87504 *% *

. .

DATA 17,16, 0.484,19.67
,

'DATA 18, 17, 2.13 , 8T509 .

DATA 22, 3, 0.825, 2.67 y
DATA 23, 22, 0.825, 2.67 (*,
DATA 45, 23, 0.725 , 5.2,7
OATA 31, 23, 0.825, 5.13
CATA 25, 24, 0.484, 18.15

'
DATA 28, 25, 2.42 , 8750'9
DATA 26, 25, 0.484,18.15
DAT A 29, 26, 2.42 , 87509

DAT A 27, 26, 0.484, 18.1,5 ,

DAT A 30, 27, 2.42 , 87509
,

DATA 32, 31, 0.464, 18.90 ;
,,

DATA 35, 32, 2.08 .87509,
DATA 33, 32, 0.A84, 18.90 .

DATA 36, 33, 2.C3 . 87509
DATA 34, 33, 0./84, 19.93
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,

DATA 3T, 34, 2.08 , 87509

b4eif 6 6[ 20DATA 30, 1, 0.145, 24.64
DATA 39, 38, 0.145,15.34
DATA 44, SS, 0.06 , 20.70 {n Ic h hb. Nl0 $$ ~ 08(20 7.

'

m

DATA 40, 39, 0.145, 16.57 .

'

DATA 42, 39, 0.145, 49.73
DATA 41, 40, 0.145, 28.13
DATA 45, 40, 0.785 , 5.2F
DATA 24, 23, 0.825, 1.92 ,

' DATA 43, 41, 0.145, 102.59 .

,

DATA 0.001,5000,25.00,100

.

**
. .

.

..

e

e

%

*
e

.

.

*e

.

.
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.
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AHnhuanf'7 R C t.
'

tva acu ventino Amatfsis vitu saatten war size (0=tv 4 vatvis) 1/28/88
Shre r7 ./ 20 .

.........ua initiat..maon,4 anon.on.- u

[a l c Y M D-fl 2 0 33 - 8600 L
*

.

WOD8 PREstuRE TEMPta4Tunt VOLUME

(PtlA) (DEG F) (Iu*3)
................................................

.

' '

1 90 50 34.33

2 90 50 1238.77

3 90 50 1238.77

4 90 50 1124.59
' *

5 90 50 1124.59*

6 90 50 1124.59

7 90 50 121.95 *

8 90 50 137.5

9 90 50 183.9
..

'

10 90 50 183.9'

11 90 50 183.9..

12 90 50 886.4

13 90 50 886.4

14 90 50 886.4 .

-
15 90 50 224.3

,
,

16 90 50 224.3 .

17 90 50 224.3

18 90 50 812.53

19 90 50 812.51

~20 90 50 812.53

21 90
,

50 134.3

22 90 50 127.73

23 90 50 127.73
-

24 90 50 80.2

25 90 50 194.3

26 90 50 194.3

27 90 50 194.3
,

28 90 50 923.33

29 90 50 923.33

30 90 50 923.33

31 90 50 250

32 90 50 203.07
*

5 0. f ,,. 203.0733 90 .

34 90 50 203.07*

35 90 50 i 794.1

36 90 50 794.1"

37 90 50 y, 194.1

38 90 5 0 '- 134.36'

39 90 50 80.2

40 90 50 94.58

41 90 50 150.6
,

42 90 50 62.2

43 90 50 148.3

44 90 50 31

45 14.7 50 1E+10
i

*,,

.

.

- - - - - - . . - , - - --. . . , . , . - , ,-- --.-.. ,-
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.************ IniflAt Flow Pain 0ATA >************
,

FLOW FROM TO AREA toss
PATM (IM*2) { p [( ff-/Hl>*d/2005*b,

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

.

I 1 45 .785 17.97

2 1 2 1.T8 6.32

3 2 3 1.78 6.32 ,

- 4 3 4 1.78 5.87

5 4 5 1.78 5.87

6 5 6 1.78 5.87

7 6 7 .825 1.77

8 7 45 .785 5.27

9 7 21 .825 2.87

10 7 8 .825 3.99

11 8 9 4 84 17.7

12 9 12 2.32 8T509

' ' . 13 9 to 4 84 17.7.

14 10 13 2.32 87509-

.o
,

15 10 11 484 17.7

16 11 14 2.32 87509

17 21 15 484 ,19.67
18 15 to 2.13 87509 . ,

19 15 16 4 84 19.67 -
-

19 2.13 8750920 16 -
.

'

21 16 17 484 19.67

22 17 18 2.13 87509

23 3 22 . 625 2.67'

.

24 22 13 .825 2.67

25 23 45 .785 5.27

26 13 31 .825 5.13

27 24 25 4 84 18.15

28 25 28 2.42 8T509

29 25 26 .4 84 18.15
I

30 26 29 2.42 87509

4 84 18.1531 26 27 *

32 27 30 2.42 87509

33 31 32 4 84 18.9

34 32 35 2,08 87509

35 32 33 4 54 18.9

14 33 36 2.D8 87509*

'

37 .33 '3% *i. 4 84 18.9

38 34 37, 2.08 87509

39 1 ' 38 - .145 24.84

40 34 3h .145 - 15.36

41 34 4 4' . .06 20.7

42 39 40 .145 16.57

43 39 42 145 4 9. 73

44 40 41 145 28.13

45 40 45 .785 5.27*

46 23 24 .825 1.92

47 41 43 .145 102.59

.

%

.s

.

.

, _ . _ , . - - . . , , _ , . - - , . _ - - , _ . , _ . . , , . , . , _ . , . _ . . - . . _ _ , _ , - - . , . , _ _ , , _ . , _ - - - _ - .-
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A tinc h m ea f 7 k e /. .1

' Shec T 9 f 20.
TN8 CURRENT TIM 8 il 4.99962 54Cowes

Calc tt mD-nwas -sec o
'

.

McD8 Pe8tsua8

(PSIA)
........... ...........

1 14.72905 .,

2 15.5639

3 15.57549 ,

4 15.59109

5 15.59664
6 15.61019
7 15.58992

8 15.88323

9 18.74044
't 10 19.81687,

11 20.07111*

**
12 65.0578
13 65.12173

14 65.26551
*

15 18.600T4 ,

16 19.66101
-

-

*
17 19.91183

18 65.37943

19 65.32131

20 65.~0547.

21 15.80793

22 15.72354-
23 15,6202

,

24 , 15.92T76

| 25 19.0647

26 20.26817 j
27 20.54645

28 64.94263 -

29 65.12979
30 65.18013

31 15.96579

32 18.43139

33 19.3831-

34 19.6093 ,'s * .
,

35 64.99174

' , .36 65.1783' .

37 65.22851

38 14.8529 T.
*

39 14.78054

40 14.72056

41 14.70584
42 14.78157 *-

43 14.70669*

44 14.64754

45 14.7
,

.

. e

.

.
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Atisch o:e n 1 Ru.c'
'

$ hec 7 fo e[ 20-

FLOW PATM le0T , FROM 10

Qje pf p3 p - N 2085- 8800(tanistc)-

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

1 3.671??45 02 1 45

2 7.434755E 02 1 2
- 3 3.038386E 02 2 3 -

4 T.654475E 03 3 4
-

5 1.342968t 02 4 '5
* 6 6.548703t 03 5 6

7 3.874017E 02 6 7

8 6.3816465 02 7 45

9 2.671893t 02 7 21

10 3.22233?t*02 7 8

11 3.751966t 02 8 9
**

12 1.201503t.02 9 12--

13 2.507876t 02 9 to
**

'

14 .0120453 10 13

15 1.255359t 02 to 11

16 1.205339t 02 11 14
*

17 3.514919E 02 21 15 ,,

-

18 1.1039128 02 15 20 -

19 2.352304t 02 15 16 .

20 1.107572t 02 16 19

21 1.178156t 02 16 17

. 22 1.10955?1 02 17 18

23 1.8749185 02 3 22

24 4.9580825 02 22 23

25 6.703823E 02 23 45

26 2.683055t 02 23 31

27 3.938244t 02 24 25
*

23 1.2510135 02 25 28
'

| 29 2.419774t 02 25 26

30 1.254679t 02 26 29-

31 1.311649t 02 26 27

32 1.255648t 02 27 30

33 3.3840164 02 31 32
*

34 1.076115E:02 32 35

35 2.263642t 02 32 33*

34 1.0792'04E 02 31 / 36

37 1.133343t 02 33, 34

38 1.080036E 02 34 - 37

39 5.420845E 03 1, 38

40 1.715273t 03 38 e* ' . 39

41 1.937683E 04 38 44 -

,

42 1.985511E 03 39 40

43 1.210912E 04 39 ' 42

44 6.213532E D4 40 41

45 5.52682E 03 40 45

46 1.4953084 02 23 24

47 7.672401E 05 41 43

4

.s .

.

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

h kAC bnsCu$ 7 5 E Vo O

N## Y O 8 20*
INE CuneENT TIME is 10.00041' sEconos

.
.

INDE PRESSURE Q g /h D - [/ 208 $ - / 80 Cl 2*

(PSIA)
............................

1 14.38785 .

'

2 15.19611 -

3 15.18935
4 15.20897

5 15.20654

6 15.22485

7 15.1203
8 15.41582

9 16.83321

10 17.41813,,
'

11 17.5594

12 46.30342.

13 46.4201
14 46.45128
15 16.75122 .

16 17.30812 -

17 17.44289
'

'

.

18 46.5075
19 46.46617
?? 46.31258

21 15.42414

! 22 15.32593
| 23 15.10692
I 24 15.58676

25 17.08112

26 17.72603
'

27 17.88121

28 46.19976
'

,
29 46.33288

30 46.36871

31 15.45109

32 16.67262

33 17.1812
*

I 34 17.30459,
I s e-

*

35 46.24448

36 46.37723 ,
'

| 37 46.41294 -

38 14.75982 g
| 39 14.72977 i*.

40 14.71909

41 14.70321

42 14.7316
'

43 14.70408
44 14.75316

45 14.7
*

,

|

e

.

.

-, , _ , , _ , , , -, ,.m . , , . . , _ , , _ . , _ , _ . - - , - , - _ , . _ . _ _ , , ,_.m. - - , _
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A//g6-est 7 2E /. o

#FLOW PATN POOT FROM TO

(LDM/SEC)
.. . ........ .........|.................... Oa ic it 6b-&!?oBS~30002-

1 3.469647E 02 1 45

2 9.951527E 02 1 2

3 2.824899E 02 2 3
- 4 1.023709E 02 3 4 |

5 1.569369E 02 4 5
-

6 1.045711E'02 5 6

7 4.586685E 02 6 7

8 5.174377E 02 7 45

9 2.276495E 03 7 21

10 . 1.007735E 02 7 8

11 2.638958E 02 8 9

12 8.551424E 03 9 12 .

''
13 1.753097E 02 9 10-

14 8.5f2973E 03 10 13
"

15 8.774319E J3 10 11

16 8,578732E 03 11 14

17 .024459 21 15
'

18 7.852647E 03 15 20 ,

19 1.618655E 02 15 16 -
*

*

20 7.878688E 03 16 19

21 8.104062E 03 16 17

22 7.88565.; 03 17 18

23 2.786833E 02 3 22

24 5.207171E 02 22 23

25 5.398T24E 02 23 45

26 6.857028E 03 23 31

27 .0281762 24 25

28 8.90005E 03 25 28

29 1.829549E 02 25 26 g

30 d.92569TE 03 26 29

31 9.161599E 03 26 27

32 8.932597E 03 27 30

33 2.365081E 02 31 32

34 7.657036E 03 32 35,

| 35 1.574762E 02 32 33

36 7.6790165 03 33 36-

37 7.8819634 03 33 'S .i 34

38 7.684928E 03 34 37
,

39 5.32865?E 03 1' 38.

40 8.727034E 04 38 39
,,

41 2.031054E 04 38 /', 44

42 1.387567E 03 39 40

43 1.618413E 04 39 42

44 6.432311r 04 40 41

45 6.733248E 07 40 45

46 2.308199E 02 23 24

47 7.852135E 05 41 43

.

1 .

.

.
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A fbehm 1 7 REYoO
.

bbp(7 I 3 6/ "E D -THE CURRENT TIME 15 15.00243 SECow0s

g g Q -//20$[ /8002.,NQDE PRES $URE

(PSIA) -

,

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

1 14.22202 ,

2 14.98445 -

:-

3 14.96943-

4 14.98664

5 14.98155

6 14.99903

7 14.83078

8 15.22917

9 15.9203

10 16.23001
-

"*
11 16.30589

12 32.95542
~,,

13 33.03846 -

14 33.06066

15 15.85728- ,

16 16.1517

17 16.22393' - -
-

19 33.08301
*

19 33.0536

20 32.94435

21 15.21579

22 15.100 X

23 '4.82699
2,4 15.32652

25 16.01804

26 16.36231

27 16.4463

28 32.86617 f

29 32.%09 -

30 32.98639

31 15.22139

,
32 15.82627

33 16.09579

14 16.16156* .

32.90498 ' 'S 4435 *

36 32.9994 ,

37 33.02484 . .

38 14.73636 ,,

39 14.71817 ,' '

,

40 '14.71378

41 14.70147

42 14.72142

43 14.70238 *

44 14.72725

45 14.7
.

6

.,

.

6
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'

[//4c/1%,8 7 Re v.(
;

^bhrtf I'l 20
FLOW PAIN M)0f FROM TO

(LBM/SEC) " A M'
................................................

1 3.190851E 02 1 45

2 .1035954 1 2

3 2.568935E 02 2 3
-

,

4 1.314972E 02 3 4

5 1.464184E 02 4 5

6 1.370599E 02 5 6

7 5.198585E*02 6 7

8 4.405477E 02 7 45

9 2.225286E 02 7 21

10 .0116118 7 8

11 1.901386E 02 8 9

12 6.086284E 03 9 12.,

13 1.239945E 02 9 10
.

14 6.10162E 03 10 13

15 6.20889E 03 to 11

16 6.105721E 03 11 14
*

17 1.769955E 02 21 15

18 5.585962E 03 '15 20 '

19 1.144451E 02 15 16
,

,

' ' '

20 5.604486E 03 16 19

21 5.732426E 03 16 17

22 .5.6094T3E 03 17 18

t 23 ~ 3.01623TE 02 3 22

24 5.350876E 02 22 23

25 4.528619E' 02 ~23 45
*

26 9.43049E 03 23 31

27 2.076077E 02 24 25

28 6.331432E 03''25 28

29 1.292051E 02 25 26 1

30 6.349679E 03 26 29

! 31 6.477936E 03 26 27

32 6.35459E 03 27 ~ 30
33 . 0168769 31 32

34 5.448316E 03 32 35.

"
35 ,0111279 32 33

36 5.46395E 03 33 36., ,.

37 5.370704E 03 33 34

38 5.468163E 03 34 ' 37 -

'
39 4.945894E 03 1, 38

40 1.946829E 04 38 ?, 39
i *

41 2.077616E 04 38 44

42 t.290122E 03 39 40

43 2.185013E 04 39 42

44 6.712504E 04 40 41

45 7.609545E 03 4,0 45

46 3.995901E 02 23 24

47 8.008743E 05 41 43
.

.

.

*

,
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fkpchhEv 7 i V. O

TNE CutRENT TIME I5 20.00064 SECowoS

Cn /c h1b /v 2edir -46e t-

.E ,.E.,u.E

(PSIA),

e eeeeeeeeeeeeeeeeeee.......

[1 14.1575-

2 14.89984
.

3 14.88141

4 14.89749

5 14.89137

6 14.90862

7 14.70514

8 15.11146

9 15.41156
'

10 15.56179**

11 15.5988
**

12 23.51935

13 23.58756

14 23.60571
' .

15 15.36594 '
.

-

16 15.50647 -

17 15.54361 -

18 23.60478

19 23.58195

20 23.4967

21 15.09428

22 15.0118

23 14.70445

24 15.19539

25 15.45114
*

26 15.61837

27 15.6592

28 23.4508 -

29 23.52886

30 23.54977

31 15.09391

32 15.3683

33 15.49749-

i/.
'

34 15.52946 -

35 23.47577

36 23.54993 .

37 23.5698
f*,38 14.73135

39 '14.71274

40 14.71853

41 14.7007

42 14.71683 '

43 14.70161

44 14.72395

45 14.7 .

.

.

.

.

- -- -- -. _ . . . , , .. ,,
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A heh m ed 7 ' h v. o

" bFLOW PATM mi FROM TO
*(L94/SEC)

0 fc Pb1 b - fl20 b b '.................................'.............
~ f 3 00 2,

1 3.067553E 02 1 45

2 .1049333 1 2

,
3 2.449587E 02 2 3 .

4 1.411983E 02 3 4

5 1.410846E 02 4 5

6 1.480267E 02 5 6

7 5.541485E 02 6 7
.

8 4.104661E 02 7 45

9 3.314627E 02 7 21

10 2.360515E 02 7 8
'

11 1.352673E 02 8 9

12 4.185514E 03 9 12..
*

13 8.468435E 03 9 10

14 4.186174E 03 10 13..

15 4.248089E 03 10 11

16 4.186564E 03 11 14

17 .0127027 21 15 .

18 3.84208E 03 15 20 ', ,

19 7.811484E 03 15 16 .

2J 3.847502E 03 16 19

21 3.919868E 03 16 17

22 3.849176E 03 17 18

23 " 3.112209E-02 3 22

24 5.522825E 02 _22 23

| 25 4.194641E 02 23 45 ,

26 1.952012E 02 23 31

27 1.554476E*02 24 25

28 4.343214E 03 25 28

29 8.770498E 03 25 26

30 4.344391E 03 26 ,29

31 4.417225E 03 26 27

i 32 4.344958E 03 27 30
| 33 1.179967E 02 31 32
| 34 3.747081E 03 32 35.

35 7.608132E 03 32 33
.

36 3.751083E.03 33 34
.d

| 37 3.811805E 03 33 34
'

38 3.752362E 03 34 r 37

39 4.765203E 03 1 i- 38
*

3940 2.026191E 04 38 r|. ,

41 2.118399E 04 38 . * 44'

42 1.244449E 03 39 40

43 2.451432E 04 39 42

44 6.810272E 04 ,40 41

45 7.938729E 03 40 45
.

46 5.126718E 02 23 24

47 2.054981E 05 41 43
.

t

". . .

L
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. . ' [/Dc4 m.I 7 5 4 /.c,

.

Shn t !7 c{ ?oTHE CURRENT TIME 15 24.99789 SECONOS

A!C di) //2 08 7 - 8800 2
*

WODE PRESSURE

(PSIA) *

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

1 14.13306
*

2 14.86751 ,

3 14.84751
..

4 14.86331

5 14.85674

6 14.87407
7 14.63835

o 8 15.0214

9 15.08321

10 15.13237 '

11 15.14416 -**

12 17.54473
**

13 17.60686

14 17.62297
15 15.06154

-

16 15.10809
17 15.11926

18 17.60428 .
,

19 17.58602

20 17.51612

'21 15.01306

22 14.97819

23 14.63729

24 . 1S.11046

25 15.12405

| 26 15.17985

27 15.19246
i 28 17.51364

29 17.58374

30 17.602'

31 14.99672

32 15.06657-
i

( 33 15.10814

| 34 15.11831.

| 35 17.51008 *% .j,*

36 17.57185
'

37 17.58802 ,.

38 14.7279

| 39 14.71008 'f . ,

| 40 14.71837
'

41 14.70042

| 42 14.71436
| 43 14.70134

44 14.72044

45 14.7 .
.

.

1 ...
t

e .
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Y

A # s ett o'' A 7 E'' o*

he # f /0 ' 2OFLOW PA!N MH)T FROM 10
"(LOM/SEC)

...............................................
~

('n k #= thb -N 2065 - 6)H 2-
1 3.018463E 02 1 45

2 .1054008 1- 2

3 2.395868E 02 2 3 ,-
4 1.442819E 02 3 4-

5 1.390841E 02 4 5

6 1.550852E 02 5 6

7 5.847985E 02 6 7

8 4.059077E 02 7 45

9 4.233842E 02 7 21

10 3.332397E 02 7 8

11 8.774756E 03 8 9

12 2.309641E 03 9 12
..

~

13 4.654102E 03 9 10-

14 2.320738E 03 10 13..

15 2.379498E 03 10 11

16 2.323588E 03 11 14

17 8.523979E 03 21 15 .

18 2.116043E 03 15 20

19 4.292489E 03 15 16
'

20 2.130401E 03 16 19 -

21 2.193606E 03 16 17

22 2.134163E 03 17 18

23" 3.200971E 02 3 22

24 5.697095E 02 22 23

25 4.110156E 02 23 45

26 .0275427 23 31*

27 '1.204814E 02 24 25

28 2.375196E 03 25 28

29 4.642357E 03 ?.5 26 ;

30 2.3y0277E 03 26 29
,

31 2.457015E 03 26 27
'

32 2.393882E 03 27 30 .

33 7.158257E 03 31 32
'

34 2.062679E 03 32 35

35 4.211039E 03 32 33
*

36 2 0[4473E 03 33 36., ,.
37 2.1}0157E 03 33 34

38 2.0[7647E03 34 / 37

39 4.6}7632E03 1 38''

,

40 3.1{618E04
38 Y, 39

*
41 2.1|8522E04 38

44*

42 1.299707E03 39 40

43 2.5%677E 04 39 42

44 6.8}1462E04 40 41

45 8.0}5506E03 40
45

46 6.1|4415E02 23
24

47 8.085783E 05 41 43*

.

4

- .

.
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AIYAc h e r 7 No*

~

THE CURRENT TIME 15 25.00089 SEC040s $fyf /$ 20

|GE FRESSURE - { p{g j pg y. // 20 $ S' ** $$ 00 7
'(PSIA)

eeeeeeeeeeeeeeeeeeee........

1 15.467 .

.

2 14.83334

3 14.86598

4 14.85501

5 14.86521

6 14.85252
.

7 15.10601
t

! 8 14.92131
'

9 15.08617

10 15.13199
,, '

'

11 15.14393

12 17.54217'

..

13 17.6043

14 17.6204

* 15 15.06437 .

! 16 15.10775

1T 15.11904 ,

18 17.!a171

( 19 17.58345

j 20 t'.51357
l -21 14.89111 (

- 22 14,7507

23 15.11631

24- 14.61076
| '

25 15.13227

26 15 17926
27 15.19228

28 17.51112

29 17.58121
*

'

30 17.59946

31 14.95088

f32 15.06774

33 15.10784

34 15.11808''

35 17.50754 5

36 17.56929 .

37 17.58546 .

38 14.71519 .,

39 14.71731 <' .

40 14.6841

41 14.70208

42 14.71304

43 14.70116
44 14.72267

45' 14.7

.

%

.
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b

/)/{pc|| < ar~ ? 9 NY'
- *

FLOW PATH M)CT FROM TO .

*(LBM/SEC)

gje g sq-y7ygf.ggoo...............................................

1 2.545652E 02 1 45

2. .1107333 1 2

3 1.876294E 02 2 3
*

4 1.730361E 02 3 4

5 1.115811E 02 4 5

6 .0181292 5 6

7 5.598933E 02 6 7

8 1.580251E 02 7 45

9 5.541569E 02 7 21

10 4.751762E 02 7 8

11 5.387703E 03 8 9

12 2.309T5E 03 9 12.

13 4.816418E 03 9 10

14 2.31958E 03 10 13
"

15 2.360711E 03 10 11

4 16 2.322501E 03 11 14

17 4.524306E.03 21 15

18 2.116092E 03 15 20
~

19 4.442328E 03 15 16 .

20 2.129346E 03 16 19

21 2.179903E 03 16 17

22 2.133157E 03 17 18

~23 3.419219E 02 3 22

24 5.430454E 02 22 23

25 -1.593663E 02 23 45

26' .0405945 23' 31

27 2.500089E 03 24 25

28 2 ' 774772 03 U 28

29 5.073374E 03 25 26

30 2.38896E 03 26 29
,

31 2,416461E 03 26 27

32 2.392T39E 03 27 30

33 5.538382E 03 31 32

34 2.062155E 03 32 35

35 4.282791E 03 32 33

36 2.073464E 03 33 36-

37 2.121963E 03 33 . .; 34

38 2.076664E 03 34 37

39 4.096316E 03 1 ' , . 38

40 9.211882E 04 38 39

41 2.12528E 04' 38 [. , 44

42 6.050787E 04 39 ' 40

43 2.511374E 04 39 42

44 6.82837E 04 40 41

45 8.640707E 03 40 45

46 7.611347E 02 23 24-

47' 8.085376E 05 47 43
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