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Development of Plant Dynamics Behavior Analysis Code PLANT?6

User's Manual

KAZUMICHI TERATA#*
KIYOHIKO MAEDA**
TOSHIHIDE OHTAKE#*

ABSTRACT

A computer code -PLANT76- has been developed to analyze the plant
dynamics behaviors of the Japan Experimental Fast Reactor "J0YO", which
include such postulated transient accidents as the loss of power, the
pump failure or the reactivity %ﬁFertion. A original program of this (
code which was so called "Plant" was developed at JAERI. The main {
modification of this code from the original code is that the primary i
and secondary coolant flow rate are calculated from the momentum I:
conservation equations with each time step, instead of being provided _
from the input data.

This report is written as user's guide of computer code. A detailed
descriptions of a basic equation, analytical model, input and output
form, and plotting routine, are also given in this report. Besides,
two sample calculations of the primary and secondary flow coast down
curves are presented in this report comparing with the experimental
results. The above results show that this code was applicable to the
JOYO plant behavior analysis.

The detail analysis of the dynamic behaviors with this code will

be presented at another report.

*1 JAERI-memo 4071 PLANT 1, A Computing Code for A nalysis of Fast
Reactor Plant Dynamics, Shinzo Saito etc, June, 1970

*  Experimental Fast Reactor Division, Reactor Technology Section

#% TFast Breeder Reactor Development Project, Prototype Reactor Office
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RETURN (NEW)
7./8.9

AD7F -4

1/8/9
6/17/8/9



PNC SN 852 77-04

gbl 51

¥

AFEDOETES VBRIV ENRSHBEER (2vFa2) <« ¥ ~-Fvr2 ) ) K
EL{ BN LT T



PNC SN 952 77-04
kA RatH

PLANTT76 0Z4MEF = v 7T 55, [EE] BeRERRO—RE L TEE SO —R
RUZREBREY 7Y v 7HROAERBELS, HEBREEOLEBEER L. FHEECR
T, BBREHLEHEIAFABRARRI (/2 LTH %,

RITEREEA— 1RNEUEA - 2RICHBR R EAOETERT 2, - BICHA— 1 RITE
HRUBRBEREORE -R MY VEBEEETT.

RAFTHE LY, HEEECEL TR, PLANT 76 RAS FOEHEBEE LT3 & D
Hhohtce 183, ARGEOFEMIZ PLANT REPORT 2 # &R &Nl

BA—1F —REVZKFo—R &Y HREEE

—KEBAF W ER AR
R B R R =B R
ﬁtﬁ'%% A —F Biw—7 ﬂﬁ%% Ar—=7 Bu—7

RpE2 | 11, 79 sec 15.0sec 15.9 sec B. 66 sec 8 20 sec 8 25 sec




PNC SN952 7704

1 PRIMARY |COOLANT IN LOOP({A)

ﬁlli..J ||||| T T T T ﬂ lllll 3
I _ o
i S | | _ _
by | “ _ |
LB | | | .
R E R
= _ |
|3 | | _ _
| 8 _ | _ _
I © _ _
| | |
—I.[.I.lllllu |||||| Y — ————— L_ |||||| L=
_ | | =
| h | | |
_ | ] |
_ N N _
| _ R |
e _ lwll,ﬂlu_.lllfl_l. IIIII S
| T me % 77 % |®
B I s & hs
| bt H &
“ o “ e
Z *
o e T T T T T =)
I = o o B -
| | | g
00 U8 090 opo 89€0 020 000
 aLva o4

TIME { SEC)

—®REBAFa -2 b 2o g

FA-1KX



PNC SN952 77—04

15000

50.00

mm
g
g
S
3
ﬂ:IIHITIIIIAIIIflﬁ lllll |
_ g | _ | _
_ n m_ _ | _
| = g | _ _ _
| = @ | _ _ _
IS N R
- ]
T 1
g | I |
_ = _ _ _ _
| 8 _ _ _ _
] © _ _ _ _
| | i | |
e N R B
] | | | |
| | | | L
_ _ | _ 2
_ | | | | g
| | [ RN
_||||I| P — — — —_— ||l|||, —
_ H _ _ _
_ | | _ |
| _ _ _
_ _ _ _
_ _ S e E—
L _ ) | _
00T 080 090 080 0z 000
q4IVE MOTd

20000

110.00

TIME{ SEC )

8.66

0.00

RELBHFE -2 b& Y G

FA-2K



PNC SN 9562 77-04

4B & & & &k & Hl

EHREFARR (B—1) TRbOENHD

8 (ov) . s -
_6t—=—v- (v %) -V-P—- V- T+ pog (B-1)
T P BANER
Vo &
P:E X
T BEE
g EAIEE

—RLETEL, boREE v; & LERBBSETRLER B —1) B,

d > - - — — 4 =
_ pvdv=—fv(pv-ds)— 7d §
dt J- .
Vi Si 8i
—fpd?: + f’pEd v (B—2)
8 Vi
zZTT LR )
s ! EZEH
BEBRCHNT2EHBERBEED 2 FiICHAT S & LEIEREZ—E L 440id, momentum flux
HiZBREH
Z2
Zi\ dw; kiwilw!
(—-i)ﬂ = —————— + Py—Py— g fpdz B-3)
Ay dt 03 Z
K fAwi
' 2gal

2T £ BEPEX

wi : WE
ki @ GREl

- 92 -



PNC SN 952 77-04

Pi; + AOEER

Pix : HHOWEAN
21,2, BEHFANEEEELSR)
f - EEEEREL

Awi * RORBER

Pe-T, ~IRFBHAZELTEB - IKKTFTHRREEZ 5L, REOKMELIE, BTFoin<
BHiHxh 3.

milhea S W P Vo F T P VW
3 -&341 ALI’ ‘oL1 4
e P 0 e
il
BT Las L Ap, Op Lss &
ARy | 1 6 Ammg
PR
O & : q) ¢ P IHX e
L1z, ALa-“’Usa: ALy, L, O

\\\_/// ~REEERAY T

#EB-1 —RERHFR

X (B-3) &V

£ 1 dW - 2 W ky 1
. Pi,—P:—g o 4H (_") +gfpmdz (B—4)

£Las dw P p A (23) W )
T = - —gp H (——) + f d B—5
Ase  dt 2 8T 8Pz e g 3923 z (
k 3
£ dW P p Gaa (W 4 6
» —— =P — Pi~gp, 4H ——)4— f d -
Aus 1t 3 1= gps 4 (WD g 41034 z (B
£is dW sy /W ky 4
. —— =B -~ Pum HY (=) +g | -7
Y s 5T 805 4 e .g 5pﬁdz (B
£ dW w . K 5
S pmg 1 (5 g | 5-5)
Am 11 5 6~ B o5 4 W g 64053 dz (



PNC SN 952 77-04

AN(B-4) ~xL (B-8) Z#MEFT B LickD,

i £2s b £y £ dw
+ +— + + -
Az Agy Ay, Amx Ay dt
(B EREER) (B
AN ' W o ke
Pi=Po—gepd [—1(5’3)(—'\;) — ghpx 4 B ¥ (_—)

0 Wo

(FESTER)” (PRI ETER)

C W Ke
—g X p 4H (F) - g ;‘Z}piAZi (B—9)

loop j

(B SEHEHE) (BRTERN)

RX(B-9) €T
i) EEERE, TEBR LY v T
P, —Ps =g o, H,
[(RrF~w ¥
i) EEBBRRT2XT7 4 v 7K

P, =— 6y (VW
Pi=Po=-grp 4 Hotieko (;V*)
]

kg

(# » 7EBER)

&
B, R (B—9) AT, ETOFHAREEERC T"- EOSMEEN 5o
P

FRC_REGHRE LTHEB- 2RI GREELS &, REORMELRR (B-10) &
50

g £s10: Aoror Pore 10

i )] ()] -

Bl 2 g9 L1011 ;

i AIRX Ppe A ARX &

i P1HX 7 12 Li1.12 Asy Pspl Papx B

B q O > =
L18, Asa. Ps3 11

—RRIBERA VT

BB-C2HN Z®REIBHPARK



PNC SN 952 77-04

Asgg Amx Ao Apx Asg, dt
(o 44 18 1 AE 3R ) (HREER L]

( ‘678 . 289 + EDIO 21011 'ell 12 dW

W, W, K0
P;—~Pn~—g pIHXdHESQ) (—W—z) ~ 8P AHX AHgmm ( 2)

20 W2D
(chr# s 2R sR HE4E ) (FHHBEEHEHE)
oW ke
—g = goj 4H (—-) —gXT o 47 (B—10)
loop; Wao i
(BEEHWER) (BRBEERA]

£ (B—10) THiT
) EEERE, EEREV/THY) T
P7 =P = g op Hp,
(R T~ F)
) EBERELTRT 40 2B

wn (W)
P; =P =~ gop, 4H (W)

stick o
20

by
|ic, %X (B 10) KR OTEDOREELEESRC — EMMEXHB.
P2

He# (1) BNL 50457, NALAP : AN LMFBR SYSTEM TRANSIENT
CODE. B. A. MARTIN etc, July, 1975

-85 -



F&C 7w hF7» FYAB



— Ls .

SES RABI AR P S n s en bttt et

- CASE INFUT DaTa .

R A TR

+*

Nue eosasannnslonrePeceaCasesTarnedevesPunneFrocabssreIasnsPosvsbonvselasneToosa svsyl
- L T TATPRIMARY "PURPTTREIF = SOMw (FLAMIJo GRECR RUNY T T e —:T T
- Se0 =5 30lsb 30lets . 2
T T 3 KO FE] 7,945 0,0 1.131 Ue49T2 UsD197 .U
« 1.426 5le2lé 9 o433 4
T I S 1 Y X1 ) 22399 3le2791 Tale9aad D3.907 100557 TR T
6 tal878 0e1b3 De0733 UsloyT 040697 00697 6
7 10 107 716 T2 19 TG T T N B A -
b 6000 0.01B7%  0.00625 6000 140 1al [
T ) 7 ) (-] 160 480 g -
iv 0 1 1] v 1 48 [ 1u-
B 91 =5 P e AR TY! =6 3,766 =1 S0 ' 1
ie 1.0 A 0B . lab Lol 1ol 10 ey 1z
TLIT T LA 01T T =ATLLU3TT S YL3IT T =4 1949 =3 Te393 =4 14967 =& 54007 =3 s -
14 G.0L28 V0316 Ueleh Uedze 1385 Jebt 2eble  ~7 14
R - S P75 V) 1.0 ) I - T
1o 67 5l i6
S & A - L RS TP | =3 Ueb T+ 033 +% [ | "
Lo 6e2111 =& la35964 4o V324 =3 cal =3 3.1b =3 1s
B V1 Y- S P £ S O T T e g TrT s A e e
2u 5.138 =3 u,30% Ba5554 +2 la707 =2 20 A
- _,‘_l Alb_.(.ab,,_:i,AA e dl_ [ T_... . -
de 44716 =3 b.dub =3 2e p
TTTEFTTTIV3T ST Tes02  *a3 23 0
e ga G0 BUGaU U0 Lal T+3b656 =2 biel Qev 2o45 42 2
EES G5 V.01 [P .U a0 00 I71.138 = & '
L£9 Ua07 0 lulG.u 26
21 7198 EFZINT Ol LG () T 27 o T T T
2o
- I T T T '”'30 o
t.l365 #5545 4988 7565, 0 31
3o 4427 =2 Z40 =3 9.6
TTUUU3T T Tezl023 U.30e CECEY] Tt o T
T Ue2420 U.848
T T2312.0 0 T 138.0 20604 tebb T T &0 )
4y 31.994 Ual242 TeTba +3 2.0 -3 4]
41 T Bes T =g W 2T v 2e0 T T.%9 =2 SelB -3 leb RICE (-
e i 43
R R T TGa T T
a4 Ut 930.0 11¢0 24s6T 45
T ab T T U5y, G0 0.0 T “he ]
4t - 47
e - —— B I SR S
s 2e0 - 49
49 T 00 Webbzds Uelc9bel TeU V228208 30492 =2 =0+345%8 =lo I
EYY] U, 49645 5\

p0—LL 3S6NS ONd




e¥eAsISI Rt RRANRRNSIRLY v
e CoTT . CASE INPUY UATA . i TTTUTT o T s s = .
T . O |
e e - o e i
[TV esesParaulursaTinielonsePyenndasensPasastiseeFovneSerreMassabunrsePasanToveattnnnatd [#p]
5T 7 1.0 T UWGEGEE U URTE U.0B0G T.080% U. 0804 =USGDEEY  =1.TU - TR =
o =1.0 =] |
337 046029297 T, 7EE1I0 TeUI5335 =UFe 75599  =0,73895 1+U5%% =3 Ca%9635 140 - % i
o 0.3328573 !
D=1 -39 - A 1 i G E656 U587 15559 2256 A S . j !
EL =1,467248 =1l.0 145381966 =10 -1.5100606 5% B |
LY L R N (Y 1] .0 — 77—/ T 7o TRy T A T T o ‘
o4 0 0 6.y G40 70 H o |
3977 TN T T T03TSY 55925 1219 70000 U7 EEETT R ¢ S |
ou £87.1 38669 Y- T T4.x] lo3.4 =230 ,.4 1,044 1eU39 Ue7371 1 :
BITT TTEERLS 0T T TTOTYIFT TR f' I
ne v.lu286 0.0TTI8  £.0 H0e0 0.5 GUel T4 Y
L I N Y ] glet’ T TTT=VLOZ - T T . 75 . _T -
B 0.0 13a0 .05 ' 13.0 0,05 76
SEY i 2 11 19,552 1.0 YU T orrmTm T TTT T |
05 1o 1.u 1.v 1.0 1. 1.0 1o 1.0 |
Te? TV T IO - T oTrmm T ‘b |
.




FLAMT 5 1MULATION MUDEL (PLANT 7 6278
LEFT
EET TP T T RAReEES T TEEFFEFF oo
* + + +
- - l a et e e —— T T T R e - - T""' A - - -
1 1 * + 1 I + + i1 i LR LY
K I 1 [V} EE X 2 H ) "I K EAS E RS 2 11 B I + -
LX 2] +++ 4+ ¥ - r - + TR
C . + + + A s R '-;———4:'—]\' TR e ey + E % + -
n ~ 2] m] . m]
+ 20+ + ) 6 + + 1 5+« + 1 2 + L B I R L T
+ + - + R e ‘ + + I o
4+ ‘4t P e+ e 1
EEFEEL LT EY - FRERTRFHAREREAFT T T o TR R 1
* * @ o & o 1 P
“ THA # T TTTw S ¥ FOREACTOR & " ~ 77 e
v RERAZRE ¥ @ hifss i # FREHEY 1 + + MI
S O RS OGO - LY 3.1 2200 5 Lyt T e LT e T I -
I o 4 L 2 ' e I b '
AI * + ﬂ:" A - E A -tﬂ' s Tt Tt +* +* I
Op + 17 +0 O+ 19+ +1 3«0 * 1 ovR 1
1 * + 7 R e + O I T
" 1 ritr P M w4 +++ L +¥4+ A I I H A IN
1 I FE e LS ++4 TEF RS B T B T L T r P P 11 1 .
1 1 * + ¥ + + - 1 1 + L + + * I1 I
e e mmmmt ] ] 4=t ] oA b= ] 2 4mme— U T st T B ey L 4 #ma G pemme ] 1 THXA TE
ER— + . + 4 + + . o+ I 1
LR R i AR AR L . 1 T 1% -y 4 I
e T I .
I I )
=EACTOR I m—— -———
# REACTUR INLET | I TR e T oo A2 22 L 2Y B
b REACTUR QUTLET 1 I + M * *
T T T RS ISR R me T N Yt ey | e mmamm-————— 4 e
I + +* 1 1 + +
RIGAT wllvg 1 T LA T TR T 1 I F LE T TN
[N InA FRIMARY INLET I 44 s -
v IHA FHIMARY QUTLET Tl o I N A
E IRA SECUNDAKY INLET I He 2 ++ 5 +H o
F Ink SECONDARY QUTLET [ + + ¥ ¥ T T TR T
[ TriA PRLIMARY INMLET I +44 e
H TnX PRIMARY OUTLET 1 T B T h Rt e e g e e
I THA SEUCUMDARY INLET i # o
N] TrnA SECONDARY OUTLET i3 TTTTTTT e e TU# T 1T A @
1 o PAiEERE ¢
Y TeT T T T T B T T T TR S SRR
LEFT WInG I E LT RN
K Ima PRIMARY INLET 1 T T B - + + . A o]
L InA PRIMARY GUTLET I O+ 3 s+ 4 +08 B
M Ik SECUNDARY INLET I E Y SRR S ) ' : )
M InA SECONDAHY QUTLET 1 D 4+t ie g H
7] TnA PridmMarRY INLET 1 LR L T S YT L T2 S e S 2 L) e ITTTI TS
4 TrH&A PRIMARY OUTLET 1 + + o+ + o+ - 1 1 + * + o+ +
& Tr&k SECONDARY IMLET m————————— A I Y - T T e - L R -
[ Ths SECUNDAHY OQUTLET + + o+ + o+ + + + o+ + o+ -
ttebr bt 4 reertd T Tre rherbEy

)

ANSRORT DELAY
(WEEh ),

AING DELAY
(ReHEh)

TERMEQIATE
HEAT EXCHANGER

RMINAL
HEAT EACHMANGER

I i
6 I i J
bk b2 2
+ PR |
+ & ++ 10 +B0
PRI
LR L] ++r
L2212 221 T T
* o
& THX T
#* BRERTERE ¢
Hoohdaddrpag i
e I
* * I;\
+ T * Iu
+ L d I
e I 1
P I -
I i
w4

¥0— 1L CS6NS ONd




— 0ol

A PRIMARY pUME TRIP = 50Mw (FLAMTT6 CHECK RUNJ)

g4 b

TV CTMITED ERRDUR W W vecvensssaseva 5. 0U0E~DS
FLOW HATE IN 1-ST LOOP seswase 3u016E+02 (KG/

SEC!

REAIRE R
| XFROIDR

FLOW RATE IN Z-MNU LOGP csewswnss JallbE+0Z

LR

g ovo

LYME OF PLENUM (M*83) (1)

(2)

(3)

t4)

(5) T\UfLﬁif&.

ZeaTHE*DT

Z« UF0E+TT

Q.450E-01

129

(6]
49 T2E=DL

7
54197E=91

g}
O«

lea2bE*00

N 12 S

T 13TE+TD Tt -

Uy e e e
SelZ2lE+UL

(11}

Q.4 33E+00

{3) LeNGTH OF PIPE (MY ¥}

3.0T7UE+U]

£}
P2e24UE+0)

[}
E Y1840

Lo 1GE 402

e gy

S gy e
5¢39TE+UL T

le}

T UTeE+UZ

T 137 CROUSSTSECTIUN UF PIPE (MP¥Z) TLrf

l.878E~0l

LY=R)
1aD30E~D]

137
T+ 330E~0d

LED]
6s9TVE~UE

o7 T R me
6e9T0E-0¢

{e)

A B 9TOE=02

T la) NumbBer OF DIVISION IN FIFE {17 LY

{57 maRImum TIME

13)
10

(4]

5) el
10 1

iU ' 1U

SECT eecesnssess Ga0UDE+DZ

TTTTIME STEP 1IN HEAT EACHANGER s leB750E-DZ2

(2£C)

_TIME 2 TEP IN COHE (SEC) eseees be250E-U3

(7) paTa FOR PRINT IMTERVaL

S i8) urTIun FOR PRINT AND PLOT

{a)

{n)

T b MR

PHINT

INTERVAL

IN CURE

PRINT INTERVAL IN HEAT EACHANGER

FROM ™ Vel TU S.UWUE*OUTSECY
_FROM  9,000E+U0 TU el 0UBE+U2LISEC)

44
450

Io

TEMPERATUKE DISTs I HEAT EAy secsesorsnsrws

T TEMPERATURE TN MIATURE <issveensassrasancss

PLUT seanavaasacssnssastscncvansenessbnnnan

FEWPERATURE IN PIPING Vs

PLOT INTERV

aL Tevesssnes

TOERUD FUR STERLY CALCULATIOUN sessesnsmnvens

LS L~ =

“gsevsscnetrenstnoasna 48

P0—LL CS96NS DNJ




— 10T —

wwous  CURE INPUT ATA (1) awaess FELRANTF—& (1 %U
(1) TeMPERATUHE COEFFICIEMT IUK/R/DEG-C) o
) w
FUEL CLAD COOLANT STRUCTURE =
o TI-3VIIET0RT ~5.ZIBE-UT =5 TUUE=T® =3TewEm0T ©
51}
T LUPPLER COEFFICTENT wsassessvre=1s900E-03 o
-
{2) INITIAL CONCENTREY TON OF LELCATED WLUTROUN PRECURSUR B ‘I*‘
TGROUM 1 GRUUF & GRUUP 3 GROUF & TTTTTTTTRROGETS T T T T GROUP T T EE
, _Letuveevy 10U +by 1. 0UvE+ 0 1eUOUEXUO  1.000EsUU_ . 1e0ODESVO
EiTial WEUTRON CUNCENTRATIUN seasnrcssensncnrsscasne 1laUUOE+UU
(3) DELAYED NEUTRUN YIELDS
GRULP 1 GROUP 2 GRGUP 3 GROUPR & GROUP o GROUP &
leB1TE-DG T T IW03UE=DT GrIITE=~G% TUTEHGE=03 T T T T TR A93ER0R T T UL L96TE=0e
'WELAYED NEUTROMN TOTAL YIEEUS +ensesencisvavsavrsees Ss0UBE-UI -
[4) LELAYED REUTRON PRELDRSOR DEGAY CONSTANTS (I/7SECT T T T T T T T T T T e e - e
GROUF ) T GRUUP 277 GROUF 37 GROUP '« 77 TTGROUPTE T T GROUP 8
l.280E~be Balole=0¢ ls250E~ul 3-asuE-ulA L .385E+00L A.840E+00

PRUMPI NEDTRON LIFE TIME (SEC! cevenssnatanasassts ZeBUGE=UT

Ao} ruwER FHACTIUN I CUKE saesecsecesersces

HelUUE=-ul

TOTAL POWER lHH)':,:::1,::3:----.-.-..-- 5.000g+4l

RELATIVE PUNEK sesassensrersssssnvssnscss

Leittug+uu

L} NUMBER UF ASSEMELIED sessssssrynpvescraes

sere 6t

NUMBEK OF FUEL ELEMENT PEK ASSEMALY_

(T} SPECFIU HEAT UF FUEL (KCAL/RG/DEG=C) o es

TedivE~lc

RADIUS OF FUEL ELEMEN] (M} svecessseeees 2,7V0E-03

FeIBr) UF CURE_ (M} o

beUVUE=UL

LENSITY OF FUEL ‘KG/H**S_’ AL I L L L) la033E+U4

ls) nEaT CONDUCTIVITY UF Fut

RLAL/MZ

nkaT CubDUCTIVITY UF CLalb (KUAL/M/S5eC/C)

/C) Be2llE-Us

GAP CONDUCTIVITY (KCAL/H/SEC/DEG=C) _ __ 14356E+00

4o THEE~NS

INNEN NADIUS UF CLAD UM} saepessasnssnss 2800E=03

GUTER HADIUD (H) ceeernsassssscerrvssvia

3elbUE=U3

(o} SHECLFIC MeaT UF Claw (RUALA/rL/LEG=C) .

le3Z0E=UE

DENSITY OF CLAD (KG/MP¥3) sovsnsuserasse Ta797€+03

Del3BE-Us

tlut FrUlVALENT UTAMETER UM} secessocsssnasnes

SEeCIrIC henT UF LUULANE (RCALZKG/DEG=C)

DENSITY OF CUULANT (KG/M®23} sevvesevnne 85556402

OGO TIVETY OF LOULelT (RCAL/MAC/DELY
(L1 CumDULTIVITY OF STRULTURE (RCAL/R/SEC/TY

2reCIFIC REAT OF STRULTURE InCAL/RG/CY

SeUhUE=0L ULA

lLs TUTE=UE EGUIVALENT RADIUS OF CUOLANT (M} semeene

FJTIBERTUI 77T TEQUIVALENT RADTIUS OF STRUCTURE (M) weves 6458SE~03
TesiteE=uT— ~— 7 DERSITY OF STRUCTURE (KG/MT#*3} ssesveses TodU2E+03




— 01

wesat CORE INPUT DATA (2)

PSS B A 7y =2 (2)

112) STER REACTYIVITY {DELTA=KAK) ssaassnnvesee Us

TIME TO BE CONTIWNUED {5EC) seavesssnnese 6.000E+02

_ HAMK 7HEA(;T1VITY (DELTA-KAK) sepsaasnceee Us

TIME TO BE CUNTIWUED ({SEC) woesssssceans

0,

HUD WURTH (DELTA=K/K)} ssvvasstssasnsnsss TadbbE=Ve

ROD LENGTH (CM) WA RAALAALES AR ERS]

ACCELERATION OF INSERTION (CM/SEC#*%2) e»

eees 6e0UOESDL

2+450E*02

PREfl@SEHTEQVLENGTh UF HOD (€M) sessaeee Us

113) SCHA~ DATA‘

,“U“Eﬁ,5§TT‘NG,"'fiﬁ:;::::""""""" SeQUOE-U1

UELATER_SETTI&G seserraneristreressensne 2e250E-Ul

PRIMARY COOLANT FLOW 5ETT1NG *seenstcero

SECONUARY ;UUEANT_FLOF_%EITI&@ sesesvenve Us

PERIOD SETTING svsevsveessvasssseressers 1o000E-0

0,

AEEﬁFLOH SETTING svasas

UPTIUN UF SCHAM seaenvsnvsvesesnvsreenes TES

SCRAM RATE OF SLO% SCRAM (DELTA=K/K/SEC) 1,138E=04

utLAYtD_TIMt UF SLOW SCRAM (5EC) e aesrsa To00DE=UE

IMLET TEMP .+ SETTING OF S5LOW SCRAM(C) o es

tla} FLOW RgTIU IN CORE ssevevesssnsassssanns T«l9BE~U)

1000. 00

INLET TEMPa Uﬁ qugk}Dgng{i---;qp--ouoo

COEFFICIENT IN BETA DECAY EUs ssvesaness be

SAFETY FQETOB_;N DECAY Hgﬁtrll,luuotvu"

UPEHﬂTION T!MEV‘DﬁY!Ai}.ll'.llgu'..!.... Ve

0!___

L Fo.00

t19} HUT CrANNEL OPTION essescssstsaranneeseshO

DECAY HEAIWQPTIUNi.f,,.o.--oo-c-o--cn---BY SHURE EQUATI (N

sETA DECAY HEAT UPTION sesusesnsvnsnceaet {2} EHUATION

¥0—LL 256NS ONd




— 80T —

Bauad THA INPUT DATA PHevws ) BERRREADF—S IR

(1) WUMBEN OF DIVISION esesvvevecccccnssanans i

(2) CONDUCTIVITY OF SUDIUM (KCAL/M/HR/DEG=C) belT4E+UL

SFECIFIC HEAT OF FPRIMARY COOLANT seacass 3395;E'01

SPECIFIC HEAY UF SECUNDAKRY CUULe ecospsne Jo0p0E-0l

T (KCAL/KG/DEG=C} '
SPECIFIC HEAT OF,&ETAL HaLL -n-l.ol--OO{_1n§§5E'Dl

IKCAL/RG/DEL=T)

BENSITY OF FRIMARKY COULANT (KB/M®¥3) see HaShOE+UZ

- ({KCAL/KG/DEG=C)

DENSITY OF SECONDAKY CUOLANT (KG/M®#3)  8.538E+02

LENS[TY OF METAL WaALL (KG/MP?3) sesssena TaSOSE+UD

{3} LFFECTIVE LENGTH OF TuiE ITJ csasnenvere ZeSUUE+UUY

EFFECTIVE VOLUME OF PRIMARY COOLe seesee Z2234E+00
T T Amew3) T T T o

(4) NUMBER OF "TUBES Wesvevessanvncssasnsonss #8335

THRER DTARETER OF TUBE (M) sevesssavesse Le3GOE=QR " "

DUTER DI AMETER OF TUBE (M) Jvesisessssss TaBTUE=UE

{5) COUNDUCTEIVITY OF METAL WALL "oaa’y

seravens LaTIUEFOT

{RCAL/M/MR/DEG=C)
(o) INITIAL GUESS TEMPERATORE GISTRIBUTION (DEG=CY

PRIMARY COOLANT (INLET TU OUTLETY -

4304.92

_409-75__”

METAL WALL

428 4H
39632

ScCONDARY COULANT

421498
38Te8Y

4312517 T G209 T TaZae0T  agligb

CELTGEG T AGek2T T alle0l 407259 7 404417

39734 ELET] 39beb0 3ET«09  383.067 8025 37083 373e42 310400
425,04 4Z2lens 4lbel  wlasBU, 4ll.39 “UT7.97 404456 40115 397.73
39Ueys’ TTIBTSAY T d0e.08 T 3E0.07 T TE7T7.25 T 373480 3T0es3 36Te01 363.60
WUILET YO INLETY 7 77—~ 7T T T T T T T e 2 o o Tt

T T ala By T 4lnade *IT.75 4B 34

Subrbd - 381.07 377

40439377 THOL .52 39811 39470 391430

L 3T0.sa 307,43 36&4.02 3Jouebl 357.20

¥0 LL B96NS DNd




— #01 -~

(4)

i5)

L6l

(1)

(£}

(5}

UMb OF DIVISION sesensssss

wuwan  THX INPUT DATp owase

tasssmsurey (4"

DIAMETER OF TUBE (M) ceacsaaas
EFFECTIVE LENGTH UF TuBE (M}

SODI U4 PROPERTIES

CUMOUCTEVITY
{RGaL M rR/DEGC) 777

6ee0zE 0]

blH PRUPEHTIES

teaserveree 4e2TUE-UE

teveessenny HebUUEYUY

SPECIFIC HEAT DERSITY VELOCITY
RCALZRB7DEG-C1 TIRG/ZMEEZ) T T IRZBES)

T ALuBUE=TL T THeBBEFOE T T T T T LeBeeETUL

SPECIFIC HEAT DERBITY Tt
&hCAL/KG/UtG-C)‘__l (KGAaRsa) .
Zei20e-01 Gedflbe—tl o o

SUHFack AHEA UF FIN (msezb .a

SURFACE AREA OF dakg Tuhk (M992) 4.vaas

METAL whilL #HROFERT IES

COBLUCTIVITY SPECIFIC HEAT DENSITY
(8 CAL/M/HR/UEG-C) (REALZRGZDEGSCY 7 TKEZM¥FZ) - 777 "TT 0 T M)
3.199E+01 T TVZGEESTR FOISEEFTI T 2UUUE=D3 T ToTT -
FITCH OF TUBE ssssvessavasaasaassassnsnss BsBUUEFUVET ™ 77 7 DIARETERDF "TUBE (M} sescsesvoscsasavess Ga270E~02
cEFLCTIVE MUMHEF OF STEPS i TUBE e eoas E #0UFEFUDT 7 77 " EFFECTIVE LENGTH OF TUBE (M} + se se »s vs o8 9 60UE+00
HEIGAT GF FIM (M) sennssvncosenssnsaas sy LeUOUESUZE "7 777 "7PITCH OF FIN (M} ssesacecarscncssnrnaess 5,080E-03
TRICKHESS OF FIN M) cewanaavssasnsns Tt i
ALk PROPERTIES o o T T T T
CONDUCTIVITY CTRINEMATIC VISCOSITY -~ -7 T T T T
ERCAL/M/HRsLEGCD __meressel) I S,
ZeBT9E=UC z‘.-f&?ﬂt-u?r . R _
11T AL GUESS TEMPERATURE 0IsleluUTIUN {LEG-C) e
SLCUNpARY CULLART ([hLed JO OUTLETY) s e
477 e bl 4lbebe wlbacd 41llettl 4UBe 39 4bb .96 GU]1eb4 $98-12 394470 391.27
IHTetsb Jhtenud " T TAGLL00 T T ITTL5H T ATESTETT TITULTI T 736731 303489 360e06 357404
METAL wALL T T T T Ty o
#55.75  aulebb HET 30 13416 EECYEL ECIYXE 370571 3bbadT 342418 T32T7.98
31367y EWYeD9  PEbedY  2T1.20 257400 242.81  £2Ba6l  Zl4e4l  200eE2  1BbLUE
wlk COULANT {UUTLET Tu ThLET) R e e
4BYs 0z 4o4eus 435 B 4l4e51 38954  364.57 339.60 3laens 289466 26469
239.72 ZloaT5 T1H9.78 T loasbz 139489 1lé.88 89291 Bés 94 39.97 ©15.00

caJLZE*US

ZelbE+UE

THICKNESS

NUHGER__U_F_. TUI_i“l_‘: PEsasssrIreIRREREiTeRTRaNtY

BHBIERE AT F—F YA

SURFACE AREA (EXCLUDE FIN) (MB¥2) we.see 1.380E402

) FIﬁE!"E_l_CIENCY R R R 6.600E=-UL

6V

P0—LL 256NS ONd




woesd TEMPERATURE DISTRISUTION OF STEADY STATE IN EACH COMPUNENTS wowes 2R BE 53 4.
GERERORGTATL UG
- et # TN REACTUR # T =T T - -
L2 0 g-0- -2 1 1-2 3% ¥
(AVERAGE CHANNEL}
T )Y TEMPERATURE UF CUGCANT AT REACTOR INLET sesecavsevonesranesasossoase 37000 ST jEnmAONaEE
L2} TEMPERATUME UF FUEL evasssnssnassavnnsvnsavassssennnansnna 77910 Ak -s v FIEIGIREE
- T (3Y TEMPERATURE UF CLAD weessovsssctvuarssonsnsnssancsnsosonss Géhela’ T T e e T
{4) TEMPEKATUKE OF CUULANT IN CUME enssesonassecsessnnnsessnssaasassane 4lla04% FoESNa B
TASY TEMPERATURE GF T STRUCTURE ssvsnsesssatoasscnssansnnvasvesosasssasass alla0% 7 T T T T e 5 v T ) AR
() TEMPERATURE UF CUULANT AT CORE QUTLET siaesessssressenesonssscasans 4ozal FiaOINa B BF T
TN TEMPERATURE OF CUOLANT AT BLANKEV OUTLET CTTTARlGEs T T T T T T T R S oy MY [TNa BT
{g) TEMPERATURE OF CUULANT AT WREACTOR OUTLET L 4d4e9c FEZEONaE B
- TUHTReoBe¥LU T T hEgatE gty ) )
@ IN [HA ¢ hill fh3E R B N AT w IN THA # M ERENBEIES M
o - T SBERTEIRERTT h—— T B L2 28 22 1)
WODE NUe ™ T TTHUT TETAL TOLD NODE WU, HOT ~ HETAL COLD T
(IwLeT) {INLET)
1 T R3ange T 7T TTHZTLHET HZ2ELUH i U T4g2. 08 G13ele T T 2BGGIS T T T
c 43te5E 4z4all 4las07 3 41976 410440 “55.28
3 4282117 7 T aEULTOTT “15VEY - R 417.35 407460 T 246,04
| “ GeuaTl 417430 4lleno & 41484 404468 “36obl
— TTTs TTRELLI0 T T TTRIEGRG T P 5 C412vER Te0la64 T T REE LAY T T
=) 6 w17.8Y Blusab Ve [ 419469 39848 215,95
o 7 4leeu9 T TRUTLUT 40103 7777 4ubsbe 395.18 T TEgs.08a” T T -
| m 41l1lsUB 4lUSebb 39ba.z22 -] 4U3.70 391.75 193.76
o 4U7ab7 B O I L = X 400463 388.17 181.%6
v HUha 26 39053 39136 10 397.4¢2 384445 169,68
IO 40GUa8Y Y341 7T T T 3ETL9e Ii - 7 394.08 380657 777 TTIBbagY T T T
1 39Te43 Sud.9Y 384453 ¥ 390.60 376.54 143,56
13 39401 3B0.5T T T3 LI T T g3 366498 372433 129,69
14 dYUa5Y ECETE 3T7Teb7 14 383.21 367495 115,23
19 T 38T417T T 379.717T 3Thec2s e — 379.28 - 363.39 100,18
lo 383.74 3Ttech ATlabU 16 37519 358404 Bh.50
17 ETTIFCS S 372e b0 367230 777 77 370.93 353.69 BT 79 & S
le 37b« bb daYe4u 363.92 is8 36649 348454 Slelb
I BT 36w 3bbev7 T T3BULE T T T T 1y 36187 343417 33045
U 37ua00 S3bzah3 357.us F3] 3bT.le 3374069 15,00
. T OINET)Y T TTT T T s e ’ (INLET)
1 RF AP AT 2WME A | 2ERBRAA =R EE

AIK FLOW {M¥HZ/5EC)

T AKGASEC) sesocescesanrene Ya9ISEFD]

esvesacesnses 1al72E+02 ﬁﬂgﬂ_ﬂ(z‘é‘ﬁbl

F0--LL 396NS DONd




— 901 —

pusk U TIun I (R) LOUF  sssmsvssnscace 1

PUMP GPTION LM §LE LUGP  esstesesvesnsce T :
LVELAYe TLME ER (R} LUUF {SEC) sssasens Vs

DEL ATcw Tlwe 1N (L) LUOP (SEC) secesnss leaQUE=01
PUbP JES1GH PRESSURE bHOE M) . sess Ue

CunE UeSIGN PHESSURE WROP (W} » o ZeuwnTE+0I
MUAENT UF IWerTIA OF FLULD o« s ee -Ua

GHuRie sesciees T TL00UE+0E

Putil LEFLCIENCY saseesssvss TaUUOE-UL

pEslGa ROTATIONM SPEED OF MALN MOTOR aes Ge300E¥DE
prslon RUTaATIUM SPEER OF FURY ﬁUJOR sew ;-lUUE'UE

Ueslbn PRESSURE DROP (M)
AT PIPING L snsana
AT PIPING 2 wea
AT PIFING 3 .s

wempese Sediub=vl

o SedUGESULD

AT Ihk . 5. 900E=-01"
4T wumMp STICA  »ee- Ue
FLum anEa AT PUMP {k®%2)  ° &% b o
CLnsTanT I PUMP ELUATION M1 .ee  9aT3IVE+DL

M2 Lws =1eBOOEX0T
H3 =oelulE+LY
CuNSTanT T PONY MOTOR EU. THIP .ees GeTL4E+OT

HeP sees  Le273E+01
"HIP sees =3226TE+01
cOnSTAnT En PRESS. Ele AT CORESKL LedGzE*Q U
AT 1IHXK #KZ™
AT PUMPIK3
AT LOOPsKG
SLUPE UF FLOm PATH IN PIPlNG L

Ze BUGE*OU

e LS U3TEFOT

~E OOOEFDTT T

Ve GatpE=01" 2e9TE=0E TI1,UUE+00" " ZaslE=01 " 3.O05E=-V2

SLUPE UF FLOW PaTh I PEPING 2

1. GDE+UE 5 WaeE =00 " GeU4E=UZ  TBUUGE-02TT Bl0sE=0ZT7 8 Wl4E-GE

SeurFk OF FLOW PaTh BN PIFPING 3

6e03E-V1 7en2E~G] TTIW53Ew02 STRSBE-0LT T ETLIvESTT l.06E=03

LemeTh UF EAUH FLENUM L4}
1 ) Z I T T

SLUPE UF FLOW PATH I EACH PLENUM T
3 F4 3 o

e
2.29E+00  LlewUE=01 BuabGE=U} 5,876-01 1.55£+00

11

c1 GTEHUD =1 U0E+00 Lo53E*00 =T UGE+0U <3 51E+00°

| RERBHTAADT— 2

An=FRvFEr Fa
Ba-FRryF3Fvar
An-7THBARNE

B v —F IR ]

Ry FBERIE () 775 )
iR ALk

-112

RyFp

& Tt
H=— -2 BHIEN

& 1 oE A%
%gszﬁﬂ%
T 3 OE DA
AR
Y PBERLE (A7 170K

} s 7R

d{;—-f-kﬁﬁﬁkﬂﬁ%ﬁﬂa

@?ﬁ%&ﬁﬂﬁﬁﬁﬂéi
AR SR AT e
Ay FREEEGH AR
- FREARE T R
Ef 1 ofEAE
=14 00E*+U0 =4.95E-01

BEoREOR
-l OUE*GD" =~1.00E+UU '

B 0B aE
1.00E+00  3.33E=01 7~ = 7

7l LIRS

LT FLFLBREHE

¥0—4L 2G6NS ONd




— 01 —

wwwre lerul bale Fud PfORL=0VsAn 10D LM SECUNUARYT LUyR sees® ERAMBHITAANT — 2 =0 EH B
=1 [
b bt L Al LU b sasesesmssss L An—7FRyTATrax g RF A7 _
Furr SfiELe 10 (L) Lol wsaenasan . Ba-7Re7d7ravl=3 L
onbsTo Flor By ) Lk A5rb) ssscraws  La A o — B
sepsfon o b 1o G LUURF 4300 wsaseess  Us B —F U

TG S5 rrrsuire (rur (oF esssvesss  Us

Ry PEEARE () v 78 Y

Y0—LL 296NS ONd

A N S D CRN L N S T R U —
- wirg T res Sanybo YUl GO
=L R R | cussruaunnre {elidup~ul ¥ FOHR
T Al L [u ST Amerai el sesavees e loUCtuC £ v 7 ORIEER
(A= L KR oo DY o5 R IV ol S Lo A )
BN S Vo TR P Tenbrc*ll T 4 DA%
A LR e o cerane Y B 5 oEATE
R Y S cerans LwdUnE *OU 5 6 EAHIK
L Lee erase Zalhvt *Uu kIR TR
- R seenan w3l fe+uu BcaZE RS E ik
A PUTE LI seeaas v My FEEMAE (AT v oY
STURUTET LR v TRV FRERmE,
R P Fel eeen  LadUlin Tyl 3
rre mews  EenOLlE+0T j:ﬁyfﬁﬁgﬂhﬂﬁﬁ_
Hrd se wwm —LleYanE TUL
CATTITRTIRS  yeee  £s0UUnGe R AR B 25 S SRR I 3R
P MEA IFE ewme  CeUWUE+UL GG MR e T e
T T T Fn FIRT eews CellGRE YOV F o FEEMIERH~AT

dl LUYFYRE sees  Selulctuu

SLIFT W hLGTFATE LT FIRT T ®
— oy frm =] e e Ue

Ue 4 e b=y

W= FEE DA e
BT 4 ORBEE :

—he U=t =]1.00E=-Ue

~hetur=te L V=m0 L = le WUF—UL  =Decab-ul

Seufr e FlLlrs Fade Lo Flelea: o

=daresp=UL  —aeloE=ul

3. LTE=UL =

RES IR

e e =] Ve de U

—“belTE=ULl =lacdE=Ul

—le+HOE=T]

SLLPE Jp FLUL Pole FirLe o EE 6 DN IE
N 1 ) ST Lefoo-tc Lel9c~ug  Lel#E-UZ  BebJL-US Ze23t-U1 )
SLLFE e Fer e asanearensuan Letbse=ud f&ﬂ@:ﬁyaﬁ@%_ﬁﬁﬁﬁ%@@l JE
IR Y B Y A O SR TIPS TR Y I FrF LREE RS
t i i k) - .
cunmr el L 1aTwe =03 {e09E=ul TewUE=U1 HebUETUD o
Sewre gF el o Te I Ur LR G- TV*L%ﬁE%@E
L2k Soe ot 1 = - = 5 L
ST e —“leyuL+ulU  Habnf=ul




— 801 —

o mWwwe o bFUL ) Pl s Lbubvdy »Y e
L L WY b tLadttedecanwa Ll
LAV A N A Faastenabnnner 3
[N LIV Led v Al ) samesnnn e
b bt Pies a0 bt svte 4206 aesmwoant Us
e S L T RTINS
4 b - LY PO I S CRR T fallaetvue
rimiana oFe U WD R el Lt nca) hembattud
R i S N O I N R T B S-S A L LD

" loredlt

aasssaan fellUic ¥4
saaneete foldpm=ul
<) wasreaas EX A

e va cenf{lbEtyc

A e

D) Jenndiovue
“va “an3db YUl

+ . Ls Udoc *lUe

ALY Ll P

X

FEIEDEL e ae

Tenaa
rean ~caaYtE *U3
P LeusHdE TUU
sees Letgr tuv
aran tesfir=ui

Legdub rue

P TN

sea lLesdsb=yl

Foten L u_u.lruu_
[ S VIR PR )
oty L0 L=y

RN Y P
Tt 1 e levicr tacd

I O R R i Y- T

eI

en e s

«te  Zu ffaf=yc
o se  Cadunb tuy

srens

as e

- celdlit tul
[ DJeudut=ul

arsma

ae awydittul

nen Leudyut *ul

4 (X EREE R ey uLtul

aur saenn

mne =fallgUr +Uu

[SRVEN-) IO T AN o I S P e
i) puaed

N TR BT VETT

Uil zm et gl )
latrestlce= Y. 1 e
Lricr l]e= U "a

totelive b pebbeies |

e bE gl TY ] TR
Lt wdg Lk Jlllf [

SLOEE I FLGr ol
FLtoo ades up L) e

e Sl ST . &

’ [ PRI ¥
[EEX) Lla4abf+ul
vk e Tesw beuug FUU

=1 RN E] HeUvir tiu

S[:P:“Ir-.ul—f—‘
Letaldpr ripu

Levlr *Uuy letig+uu LaUUE+UY Levur+uu

BUREDHTRADF — 5

Aw~FRyFFFvay
Bu—-7Ry7Fx7vay
A - FTHGE RN
B v~ 7HHEENRT

ATy FBEFEAL
AL R A

SRR Hik
#HOFy FEEHEDRR

GD
R FHR

L L A
Emx.

S 10 oo . - -1
AL W i
kn

T L meeebes
ky
Ja

%E%Namnﬂﬁﬁmﬂn

tﬂ ONz ﬂﬁ&m
An—7 -

.B =7

Na QS MR RO
WO & Byl
_Hi0gs MRS
DRSS aE
&7 b ERHREER

leUUE+uL laQUE+WD l.UUE+UU

N - S BN I TN
Foellu yF ®el Fus dr e

I LUt {nlegase taplyc=ui

e YULF-U L

A =7 L —+ {EEE R R B E RO R B
A = FF L~ {EBE TRl

e LU Tar T l/ssel)
Hally b pee ot o ]re

Liv LdaF bl auans IRTEV TR

r'is

Se GO UE=L L

Bov—FF b — QiR AR B 0| R b SR AR
B s — 2 1 — A {Eilhe T s

B P L R sl Giac+Usg

Trea ol rre 1o L=al Luur = o Suve tus 1 RFXHA R ZHMERER
e mlmalan o L cCb U YE *US alupuagl tUs i

Jdllan mee e UL S eniedb Y ue SRFETB A » FOHEEY

wEHAR WA S ie Y ol

e 12 wCilrfag

3R W WAL A

¥0- L. Z96NS ONd




— 601 —

) FLBRHT sMH
T _ +
: i (AR ) i B 55 % ! FR&SAR
T By = ~) N u, =
B amn  HRcksmn mAReE R JTTRTER ETEE L myesr wan BEB EH FLED 75V RO 2
T TP UVER (FEL AT IVE] S m e mm e REACHIVI 1T (DELTA=R/K ]} ====== —=alr ———— FEMPERATURE [DEG-CY =—=m == —ceeccmnsasnnao® ]
1ME :
“{SECY " UTOTAL T UFISSTUN  ACCIDENT “FEEDHACK ~SURAM TRET T FUELTTT 7 ¢LADT T C CDOLANT  STRUCTURE ~ TORE ™ BLANKET wn
QUTLET QUTLET =
3o0U0E=UY D9GHE=D] SL99BEFTL 0.7 —  =G.993E~UT7 GedBAE=07=YedufE~07 — 17910 425425 41109 41106 %5219 390,88 ©
6. 000E~G1 3451T7E-01 3.517E=01 0. 44009E=US BeSUZE~U3~H.861E=03 T6%.91 42be 38 411435 41127 452,70 391.01 EE
G 0QUE~GL 5w0llE=02 S.61TE=TZ T ZoBUSE=UL "V IIRE=02-T. JU0E=02 ~  T30.06  423.09 4100867 411410777 451727 390.76
Le2UUE+UU SellagE=U2 Sall4E=dz 0. 4Geb4UE=UL Te3bGE~UZ-T,319E~02 691494 42109 400,52 410.02 449404 390.08 :3
1.500E+0G0 4«751E-02 4.701E<02 0 7 o BIUE-UR Te3BGE-T2-T+299E-02 BBE«29 7 418421 7 407475 7 40840 7 445,51 T 389,18 |
LaBUOE+UYU 4+455E=02 4,4%5E~02 0, Batl3EmU4 To366E=02=T+2681FE=~02 624455 415.25 405479 406451 44159 388419 o
T EVTTOEATD THIZ0BE-02 4VFOGESUE U, T.UUGE~U3 T+36hE-UZ=T+C GOE~0Z GUZeZ]l ™ ~TH1ZW32 TTTR03.TT T R044827 43754 0 38T.16 e
Z2o4 QUE+ GU 3 o¥OLE=UZ 3e990E=1U2 U. LaloBE= U5 7 4366E= 02=T 250E= 02 576.87 409,51 401476 402e51 433,53 386414
T2 TODEFTU I.THOE=U2 ITHOE=027T. Te£OUE—U3 T+3BOE~U2=74237E~02 B5Be1D F06.83 "7 I9GLBY T /OB T [3-1 PY- Y- IB5.15
3.000E+U0 3eb2TE=02 Je02TE-UZ U. 1ot l13E~U3 TeIBOE=02=7.,224E=02 b39.73 404431 39794 398+65 425489 384420
32300E#UD 3ea4T2E=02 344T2E-02 0, 7 7 1 OdGESUI T 388E-T2=V.2 13~~~ BE3:357 T 401.96 396,17 396484 742234 383.30
JebUVE+UU 3e330E=Ug 3a3B0E-VZ 0. 1+BZ24E~U3 Ta366E-02-7,203E~02 508477 399.To 394449 495.14 418,99 382445
3.900E+G0 ILZD0E~Oz 3,200E=02 0a "7 Te7IBE=U3 T+366E-02=T<194E-02" ~ 4YUB. 16 ~ “397.72 392492 39353 7 415.85 381.65
4.2UUE+UL 3.UBUE-UZ 3LGHUE=UZ 0. 1e7YTE~U3 7+366E=02=T.1B6E=02 484416 395.82 391445 392.02 412,90 380490
T G WSOUESGUT2VIEEESDZ 2. DE8E-UE Ty T.BT2E~U3 T+366E-02=T=178L~02 T3 1T 39407 T 390L.08 T U39 TLEE T ELTVIE T 380,20
4,B0UE+GL Z.8BhE~U2 2.864E=02 0. 1.939E~U3 T436b6E=02=7,172E=02 40aeb2 39245 388480 389430 407460 379+55
G UUUE+GD 24DLIE~UE 2V51SE-0Z2 O« 7T T T RUTREESUI T L 366ETNESY L IBUE=GE 436sT1 7 3BT4I0 7~ "3B4e51l 7 IBEGSTOT TUIOGL03 T 377.37
G.OUDE+UU le933E-UZ l.933E=UZ (. 2t d2E=03 Tu366E=U2=Ts122E-02 400,70 379427 378,05 378424 386409 374,09
TTT1J2UUERUT T SEEESTE ) L SEBE=DE U, ZIOWRBESTI T 366ES0Z=7,111E=02 ~ 3BT7.22 375469 374599 7 TT3TSH U9 T3TE,987 T 372454
1o50UE+U]L La352E=u2 1,382E-02 U. 2.596E=03 Te36bb—02=7,106E-02 381eu7 373.98 373451 473456 37702 371.78
Tl egUOESTITIVIBIE=RE YL IETE-O2 U T T T N B ETESUF 1L IEEEC U=V R IUIE=T2 " TIATRBTO07 77 373213 T TR TT AV TR T T TIIELSI T T 371441
Z2s100E+ULl 1+U4BE~UZ la048E-UZ U 2eb35E=03 Ta366E-02-7.102E-U2 377.20 372.08 372637 372039 IT4eTh 37120
T EZe4DUEHVL TLIGUE-D3 D.390E-DITU Z2+643E=U3 TesbOE-02=T.101E=T2 J76.27 ~ I12.42 372415 3716 TTATELES T 371.09
2eTUDE+ULl B.4THE=03 H.4T8E=03 0. 2.64BE-03 To366E=02=T.101E=02 375.63 372aen 372,01 372+02 374 371.02
T E 0p0E+ul TLEUTE=OUI T.697E~GS 0 2e65CE=03 T#36BE~U2-71U0E~TE 375.16 3714 T 371617 T3TLL927 ST T 370697
323 00E+ Ul TWU1TE-U3 TLU1ITE=U3 {, 2 e6bbE= 03 7 4366E= 02~T o] VOE= U2 3T4e78 37 05 37144 371e85 I73.68 37 0.94 ;
3.6U00E+0T B HIDESUI BV YGESDY 0. Z<G5TE-U3 7+ 3b6E=Da~Y . IUTE=TZ 3ITETEE 371499 7 3TEGT9 T 7T 37179 ARSIV 0.9 :
F4FUUE+U] S.8BTE-U3 S BHMTE=UVI 0. 24b00E=U3 Ta366E=02=7.lUYE=UZ 374419 371.91 371.73 37174 37347 370.88
4 2006+ 0L SowllESQ0I BBITESYS 0,777 Z4BOPE-UT T+3bbE~02~7U9TE=0Z 3739277737146l 7 311464 37leb5 7 373.29 370.83
GeBUUE+UL G.YHIE~UIF 4.FBIE=U3 0. 2.609E=U3 Te366E=02=7,099E=Ve 373465 37le0 371454 37155 373,09 37078
T H BOUE+0) 4.09RESU3 4L898E~0ET 0. T 2e6BBE-U3 TaI3GoEF0 2T 0PTESTE T T 37335 T 371.58 ITledi 3Tle44 "372.88 370473
SL10PE+UL 4e243E-03 6.243E-03 (. 2e6TUE=US T4 366E=02-7,09%E-02 37316 371.47 371434 37134 372.67 370.68
TRV OVESUY 3JYZFESUI T 3L9EZE-US 0. ZeBT3E=03 7+3b6BE~UZ~7-U9BE=UZ ITZ4TL T 3IT1e 367 7 "3T1e 84 77 ITVeBS TITELGE TTIT0.63
SeTUUE+U] 3.02YE~U3 34629E=U3 U, 2abTHE-U3 T 366E=02-T7,098E=0E 372.69 371le27 371415 37lakb 372.30 370.59
6o UUDE+UL 3as6lE-U3 3,361E~03 U ZeoTTE~U3 T+56BE-U2=7«09BE-GZ TITELTU T 371.18 371.07 " 37l.08 372.13 370.55
6e300F+U1 3el16E-U3 H.1l6E-U3 U 2e6TOE=US To36bE=02=T 4 09BE=GZ A72.32 3710y 371.00 37100 371.98 370.52
"BebUVE+UL Zeu9lE-03 2.891E-03 0. Z+BB0E=U3 TeI66E-Us=7+UGBE=UZ FT2.157 7737102 T 370,93 370,937 371,84 3AT0.48
6 YVUE+UL £.0B4E=03 2.684E=U3 0, 2.082E-03 TW.366E-02-7.09TE~02 372400 3TUe s 37056 3TUen? 371.71 37045
TTTLEVURERO] Z.4U5ES03 205495e=0370, ZiBBRE-U3 T+J66E~U2=7a09TE-UE 37T, 86 IT0W8ET T UATOVBY T TUBT0LB0 T USYYVES T 3T 0. 4l
TeDUUE+UL 2edZ0E=U3 Z4320E~03 0. 2ebUHOEmUS To366E=D2-709TE~UZ 371.72 37061 370474 70474 371449 370,37
TeBOUE+UL 2e159E-03 2. 159E=03 70 7T BUTE- U3 Ty 360E- 02T UGTE-Ue 3TIW3F 7T 37074 370467 37067 371,38 370.32
HelUDE+ULl 2.UL1E-03 Zo011E=U3 v 2ebHBE=U3 Te360E=02~7.097E-02 37lesn 370.866 37U459 370060 371.28 370.25 I
T HLAU0Feul 1.BTHE~UD 1L,675E-03 0 2e09U0E~U3 T3EBE-UZ=T<UFIE-UE JTT33 7 T 3TUSST T 3T0451 0 7 370050 0 371418 0 370.18
HeTUOE+U] loT4YE~U3 LaT49E=U3 Ua 2ebYZE=U3 Ta30GE=02-74096E=02 37119 37047 370,41 37042 371,07 370,09
D40 00E+U]l 14033E-U3 1.633E-0370% TG EUALSTUT 7L e 0= TS UGGE~02 T ST1505T T T3T0.Te T T3T0L31 7 370W317 TTUAYLVYe T U 369.98
Y 3U0E+UL LeDEBE~UD J.526E=U3 (s ZebYBE=U3 T,.366E=02-T,096E-02 3706ed9 37024 370418 3Tuely 370684 369.86
GebUOF+Ul 1aw2TE=U3 1a42TE=03 0o 777 2J6YBE-UF Te36BE-UZ=7sU9BE~GZ 37072 ~ 37010 370404 370405 370.71 369.72
YaGUOEFUL 1e335E-U3 1.339E=U3 Us ZaTULE-US To3bbE~UZ-T7+096E~G2 370054 36994 365,89 36990 37056 369.56
LeUZ20E+0Z2 142B0E-03 1.250E=03 0+ 77 "~ 2 T0RE=U3 Ti3GRE~0257S095E02 370235 369476 369,71 369.72 370,407 369,38
le000F+02 lal720—u3 1.172E=03 U, 2eTUTE=UI TW366E~02=7095E=02 37Cals 36957 369,52 36953 370.22 360.18
1.080E+02 1.U95E=U3 1,099E=03 62~~~ T @ T IEESU3 T 3B ESUE-TLUSSE-UE 369,91~ 7T 3636 T 369 IL T CTIEYYIT U TATHL0E T 368,97
1ell0E+0es 1 W31E=03 1.031E~03 G 2o TL4E=03 T a366E=02=7 J004E=02 364,064 3ev.ls 369,09 369 )0 369,41 368474
LeloOE+UZ 9uoBBE—04 D06u8E=0470" 777 7 T ZJTIBETTI 7+306E 027 096E-02  369:42  3J68:90 ~ Ib.ES T 7 3868.87 969,58  368.50
1o l70E+uUe GuluTE-Us F.10TE-US 0. 2eT22E~UY To36bE=02~T.093E-02 369416 368065 36H.60 368002 369,34 368424
le200E*uE B8.56TE~D4 BSETE=TUE 00— A TeTE=U3 T+ 366E-02=7. U9IE~02 JBBREY T 3683977 7 T 3BBL3F T A0BI6 T T TIEG. 08 367.98
1e230E*ue HaUBSE=UG HalbbE—U4 U 2aTdlE=U3 Tosbbb=U2=T092E~UZ 368,60 Jes.le 6B LT 3658209 368.82 367.70




— 011 —

lecoUE+Ue TaD98E=04 T598E-Us Us 2aTIOE=US TedbOL=02=TaU92E=0e dbbedl o d6Te84 367.79 367484 368454 367.42 g E
Le2WUE+Ue Talf4E=04 Talost=U4 Us 2eTHLE=US Te366E-02=T8USGZE~UZ 3bBelZ 36755 36751 367453 368,26 367.14 (@) ‘
Le3Z20E+0Z 6+T59E~04 6TBGE-04 06 T 2T4SE=03 TeI66E~02=7.09)E=02 " 38T«TI ~ ~ 36T+&6 36722 36T«24 367496 366485

Le3bUE+U2 Gu3BLE=UG 6.351E-G4 U 2.TOUE=U3 To366E=02=T74191E=02 367eul 366497 366+93 366404 36767 366456 [42] !
"1 38VEYUE BRU29E=UG B 029E=U% 0% 2« THSE=UF 1aubbe=(2=7.090E=02  3bTal0 36687~ ~360sb3 ~ 3EbebS 367,36 366.28 = ‘
Letl0E+UE Deb9YE~UL 54,699E=U4 0. 2. TOUE=US To366L=02~TU9E=DZ 366480 36638 366:34 360436 367.06 365.99. © ‘
10840E+0Z B+ I92E=04 B53IF2E=04 0% T TR TEYESUS TaSBt U ZE TR UBYE=TE  — — 6350 T IbbWUY T 366406 0 386007366476 T I6S5.T1 gg ‘
Lot TUE+UE BelU4E~Us S,104E=U4 O, 2aT0YE=V3 Ta300E=02=TVE9E=02 3I6642U 3ubesi 365477 365479 366s46 365046

1.500FE+02 4. .U35E-04& 4.B35E~U% U — Ca T TRE=UF T+366E*0Z=T.UBBE=0Z ~ " 3b54 ¥ "~ ~ 369D+53 36bao0 36551 366416 365,17 -2

1eb30E+0E 4»DBZE=U4 44582604 Ve 2eTTBE=U3 Te306L=U2=7 ¢ 0BHE-UZ 3656 3ebodb 365223 365e 24 365.87 364091 3

1.560E+02 4e346E=04 42346E=U04 0. '~~~ 7 TTEVTBIEFUS THIGBE-UZSTIDETES0EZ 65434 365.00 364097 364+98 365.58 364466 JD

Lab9UE+UZ 4ulZ4E=Us 4o)l24E-Us Q. 2eTETE=US TedbBE=U2=T o 0BTE~U2 365,08 364475 364.72 36473 365,31 364443 e

1eG2UE+GZ 3.916E=04 "3,916E~047 0% A TYIE=U3 T+366E-U2=7T<0aTE=UZ JEGTHE T T 36451 7 364448 T 36449 T 365.04 ‘364420

LeBBUE+UR 34T20E~us4 3, T2UE-U& U 2eTYSE=U3 Te360E=02=T UB6E=U2 36 4 58 36 Ge 2B 36 4o Jo4e 2T 364278 363.99

1l BUE+GE 3 D36E~T4 3 SI6E=04 Ve 7T Z79BE~UI T +306E-UZ =7 +UABE-UZ FBAL3T T 364407 36604 36405 36454 363480

leTIUE+Us F4303E~04 3o303E~04 Ue 2eBUZE=US Te30bE—02=T UBSE=VE 3044 )e 303447 363,84 363s0b 364431 363.61
1eT40E+VE 3019GE=04 30199E=04 Vv~ 7 — 20USESTI T+36RE=02=7+UGBE=0Z FEFA93TT T 363.68 363.66 163467 364410 363445 !
LaT70E+Ue 3,U46E=04 3.046E=04 U, Z4BUBE=US T.db6k—02=7.0BSE=0¢ 363475 363.51 363.4Y 36350 36489 363.29 i
1.8GGE+0Z 2:301E<04 2.901E=T370% T ZeEITE=U3 TS 366E=UZ2= T2 UBSE-02 3BFL.57 7T UUI63.3577 7 363,33 TTUUIBILILT TUUI63L,TE 363,015
LaB3UE+0E ZoTOGE=UD 2,TH4E=04 0, 2.813L=03 T,306E-02=T U84E=0Z ECETYS! 363l 36319 3e3e20 363.53 363a.02
1eHOEUE4UZ ZeO3BE=006 2,530E=04 Do ' 7 7 ZWBLISE-US THI6BE=D2=TWDB4E~02 ~ ~ 363,27 " 363.08 363.06 I63.07 363.38 362.91 :
1eBYUE+DZ 2e513E—U4 2.513E=04 0, 2eBLTE™U3 To366E=02-T.084E~-02 36314 362+ 96 36295 36295 363.23 362,81




— 111

A b= 7RI R A R A~ 7 i R0 A D LB A v — 7B AU Dt - .
B m mnmAC erizt i in] ERMAD 4ﬁmwm Na fi] A1 Na ikl BLEMAD  FHUHD 1% 2 bne s O
paasy Jpereralure (ILETsUUTLET) Iiv nEAT EACHANGER (LUUF(K))  @owns

Tiee eme e R L P -==RtA Fee RS IE e e e memme—cme=F i RATEr— e me—r——a—— [¢2]

ine U HuT Culn ol el =

IeLET GuTLe T e T OuTLET Te i T vuTLed ENLET ouTLel PHEHARY SECUNDARY AlR g

[oS]
d.UWUE=UL GauLGr NG ey 297400 ysreu’d Grfelir an¥els losvl coYecl Yeguab=U0l l.OUUE+YUU R TTHE-U]

PaUVUE=UL aselr 3nYer o Telity “rceUn “cralb ECY T 1900 eloecs YauloE=Ul 1 IUUE+Vl  T.3leE-D0] :g

SaubOE=Ul 43442 Ancecy anfete arceUU wreolits anT.us Loely eToenl Felbeb=0l la0Uye+ul TudolE-01 |

lecbidr+uu PRIy drgans 35 Teun arlave 4ecalin InTeub lostu 2losbY BeT90E-ULl Le0UUE*UY  T.249E-U1 C;

laouyr+uy banets LI 357.u6 4iletil drsaln EEY RN loepu zloeio BeablbE=ul laluvEsuld  7.239E-U] =
lerUur +lu T El- Y aoisun 4o lann Gl sl as7.ub Loepy cfoecs Beldvo=0l 1 0UUE+UY  T.228E=U]
. luuc+yu CE Y 26+ anb 3% 4 .U 4rlaee? wre el abTali 1Deliu cToevl TadHoiE=ul LlapUUE+UL 7.218FE=ul
£o @UUE YU 43y BT EETaNCT a9 fe e wcle gt Lcceln 07T 1s JE-T T 27Tt 93 Tas9c2E=01 1.0ULE+DD T,207E-01
Zefulic+lu G3he e ELLYW.C ELY “eled wreelB 357e10 loelrt eTTsue Tedadb=ul L1.000E+00  7,197E-U]
Je UUUE + U 4343 Antelre 35T alin acUal? wrcelss 3nTaly I=FY130] efTela Teluogk=ul 1l.0UUE+UU  T,187E~01
JadUUr tuu 4% e 367 .hy EEN I 4l ethn wre Ul 39Tsce 1beuu c27Tecu OBHDE=UL L QUE+UD  TLLTTE=dl
S.0bURTUL g, e dnfeco RN 4pUai? 4rfablt ELY s ] 10.U0 cltaed CatH2E~U}E  LeQUUE+UU  T.loTE=-ul
Sellyk+yL 434 s abreyy ERR R #lyabh 4L2auls d2Tech 1 3-13417 £TTed4 Geadob=UL L1.0UUE+O0U T.158E-ul
o ZUUr+UD 43 is bbb e DY ELF NI 41950 4 de ity HTedd 1 Seuv eTTe it te JUbE=ULl  L.YUUE+UU  T.la8E-0]
4aDlyr +U [T AT Stnech EER PR 4l%ele areelin 357 w38 1be00 cTTeud DalIIE=UL L JHUUE+UE  7,139E-01
4 BUULFUY EELP-r-4 Sohevd 3atsUb 4lbelh 4elwlE 49 TasT Loe0u PN Y11 SaaTUE=UL 1 00UE+0G0  TF4)29E-01
aebUur Uy w3 e dteen% 357.06 i T 4Ll 35T e 49 15«00 cTTebl Be399E~01 1 0U0UE+ul  TF.U94E-U])
FeUUUR+Un wdb e es ECFR L 357 eiin a4 flebt 4o it a25Tebl 1500 £Tdewu 4e353E=01 L OUUE+DU  TL.021E-0]
lezbur+ud 43 or abuele EET Y] 4Ubaus “cgautd so8eld ibepw £2T0euY SatnabE=01 1l QUulE+QU 6.965E~01
labuunsut XD Indedd ELT L ELL L I Yedaling EET R 1900 2T4wdy dalnst=0l LL0U00E+0U  6,Y24E-0]
loBWur «01 LT 396, Lo 30 7. 06 AY4. Un 4. U7 a0t TT JE=TNITT] 279 b4 Ca THLE=UL  1.00UL+00  6,898E=01
gatiE Uy Laue b 357enb EEFEuiL] Ihbalt 4rzell E- TP 150U 7994 Zedyeh=U1l 1,000E+0U G.8T78E-V1
gavUupr+] PRTRVEY EEY TS 35Talio dH4ely Gecald EETTRY IE-TYILT cBUels Ce2b3E=ULl  1,0UVE+QU 6.B68E=01
caTUUE*UL 43u .l Infach AnT.le JHU e L 4ereld 3u9efe 1belil colVedd o 0TBE=UL [JQUUE*OU 6.864E-01
EMTITTEITN] LELTL DY I5T. kb El=l T 37T sy LY Yei 3o0eb3 12.00 culean Le9Zor=4l 1.000E+U0 6,866E-0]
desavuc+ul EXETT ELN Ry T EENRYITS ITueye 421 054 Jote3n 1500 cduetl La¥9TE-UL L1LDUUE+OU &6.,8T2E~=U1
Ss AU UEHUL 43 ettty 0T edl 7.1 37Zeny 4by. 34 b0 s 64 1os 0y cHie O le o dE=ULl 1,0UVE+UL  p.8BLE=U]
JerW UL “daa bl 3uTely abT e 47 1ehv 4lu,ba KRR INCE] JETR ] et Usic lep27h=01 1 JUUWE+ W 6.892E=U])
Gaglur +) 434,90 357 .36 357 e 5% 37074 4lus?e ELY PN LY 15+00 280.0b lebdDE=UL 1 UVUE+QU  6,905E=01
waebliir+ul 43454491 3970y A9 T e e 3TVe3> Gl avlebz 1heuv zbUeoe Leb25b=U1 L QUUE+U0 H.S1HE=DI
Gablyr+uy PRIV 45T edn ELT I 3Tuell L Sblete TETY1L] cBUe Y 1ep25t—U]l 1,00UE+0D0 6.,930E=-U1
Sellbureul 434 e YT EELEN S 3onetd 3TUeiu 393 etbh Sble 7Yy loeyl £T9+499 letdokedl 1,00C0E+00 6.939E=U]
HesbUbE+Ul 4Io.ul E-T 3odeTH dTVecu A-deHe akle9d lbsbt £T90e leb29E~01 14000E+00 6.943E-01
beTUUE+Y ] 439aL3 350.76 d99. 07 ITUedd St 4U StzaUs 15«00 el9ecu LleB20E=U1 1 4OUUE+UU 6.943E-01
DelbUr+ul “3he b Fo7e UH EEETEL] EXATY-17] 3ala 7l 3ag.ll RETIUT cTBaT2 legddE~=UL L QU0E+U0 6.93TE~D]
RedUYL+0L LEERTE] 30349 EELTRY TuaTi 377264 decelo 1ot eldecy Leb24E=UL 1,UOUE+DD 6.925E-01
beblLUE+l 4ab .U 35%.7U ELYIIN] 3Tuayus 3Toakl JeLalb - ibei cTTatsd lep24E=UL 140UUE+UL B YUSE~D]
heYUUE+UL 43h.Us dJolebs dtllade ATLe17 3I73.20 3bZelH 190U cTTedT lem2dE=ul lLOUUE+*UU  B.BH0E~0]
TecUub+ul adse s LAY Jeuenl 37hede 371 ens b2} 7 150U A CTE LS lepedE=ul 1.0UUE+UD 6H.847E-01
Trbuup+ul 439. U dove ot E T 37de ot 3T)leus abreds =AY 7 6a 2% LatlSE~01 1l OUUE+UD B.BUTE-01L
Tad Ue+UL 43haue 2o e b 26115 371.%u 3T L.56 do2e UT 15« Z7bely Leb2CE~U]l 1.0 WE+* W 6,760E~D]
Hegbur+ul 434atl Soleda 3ble3k JTeels dtua.3e SbcelU Loe i A TY-N) Fe022EmU] LJOUUE+UQ H.TUTE=01
BasUUE+UL 434 et 7 anled? 30lebn AT« 30 370ers 3blawe 15«00 FYETY-] labnelE~U1 L OUVE+UU GH.O04TE=01)
B TUUE+OL CR T ] d6len¥ 3elsTh AT 51 Jt0ec? Jolsbz losuy cT9e39 LeG2lEmULl Ll OUOE+DU H.S82E-0)
Yaublk+iL G 3% e dcle73 30debr 3T2.Tv 37Uk 3ble71 1«0 elsece lev2lE-0l  L1<0UVVE+UU B.510E-0]
e AUUE+UL 4 3%alls snisgd 36ls499 372493 EFAVMS.1-} 4ol «5% lbauu 27911 Le6ZlE-Ul LL0U0E+0U 6.433E=-0]
Y,buuUL+Ul CEE P I 1aGh Iz T 37307 37GeTu 361446 Lba(l P-4 5-TY1 lebeleE=ul  1.000E+00  6,350E=-01
weSUUE+UL 43dean dt£a b sudela ATdels 2Tuebn Jolede ibasut e£7oeus is62lE—U1 LLOVOE+UV &.263E=-01
LaUzuR+Ur 433al% Jheall 3trelb T3 27 371.20 d6leln loeud cTosbY les2le=0l  1.000E+00 &4170UE=D1
1elbybtlc 4oceT9 3bgels ELT-P 1. 37333 47 1lets dblebe 12a0v £7oe1Y legli=ul 1.00UE+LY GeUTSE=-U]




gIr —

TIME
(SEC)

Tl.0B0EYOE

l.LlUE+VE
1el40E+02
1e1TUE+VC
l.2UUE+D&
Le23VE+VE
1e2BUE+02
leZY0E+GC
le320E+pe
le300E+Ua
1. 380E+DE
ledlog+pe
ledalE+0E
lesTUE+DE
l.90VE+0E
le93UE+Q2
laSoUE+UE
labYUE+0 &
l.ozuE *)e
LebBUE+Ue
LenbUE+lc
LeTIUE+VE
l.740p+ue
1.770E+0e
L. BUUE+Ue
le8IVE+I
1.HoUE+0Z
Lot UE+DE

sosat TEMPERATURE (INLETsOUTLETY) IN HEAT EACHANGER (LOQP(K}) awasw
e rula il menmm st w Ao s e e G e - S AH S e ——— T
HOT CULD =0T COoLo
INLET 7777 OUTLET TRLCET OGTLCET INEET CUTLET™ T INLET QUTLET FPRIMARY 7 TSECONDARY
BRI P | R T Y- §-Y JeZ. 15 373+35 EX#YLT:) 3oV E7 1520077 7 275.34 7 "leb2lE=01 TLLOUVTEF YT
43]le9Y 3beaid Jozell 37337 371.92 Jole7l 1ba00 2T54b% laB2LlE-0L 1.0VUE+DU
T w3leB5 T 362400 J6Z.06 I73.35 37205 36U.55 7 1%e00 275479 let2lE~01 1.000E+00
431410 362a 05 301,99 37 3o 30 3724 37 360438 L1900 276408 leb2lE=ul L1.000E+0OU
43lab2 FpiJoa T T 361.0T 37324 STZ2«57 36022777 194077 27642 Te621E~0L T1,000E*0D
43013 3bla50 Jol.ge 375415 372.76 360,05 i%e00 2Tbe Bl leBZ1E=DL  1s40U0E+00
4Z9.02 T 3blLBY 36171 373405 3Te. 92 358.89 Ibs00 2TTeth 1e621E=01 14000E+00’
424910 36170 301+59 37c.93 3734086 39973 15« 00 27771 1e62lE=UL 1,000E+DO
42b 456 361,58 TTTIGIVEL T ATZ.7YT 7T 37aL1¥T TO359.57TT T 15.00 278422 1+621E=01 1leDUVE+CD
428,01 3oladn Jol.32 3T2.64 373425 3594l 15.00 2T8.77 1.622E~01 L14000E+00
427,66 361.31 T TIEL I EYA-TX T I I73.31 35U, 2677 T 15«00 27936 1e622E=01 " 1,000E+00
4264 H9 361417 3614003 3Tze3U 373.04 3h9.11 1oa00 27999 le62dE=01 1.00GE+00
4206632 36le02 ~TEEOWET UTITEVIT T U UTITILIE T 356497 15.00 ‘2Bleb5 1.622E=01 14000E+U0
428,74 36ben7 360.72 37Le92 373,33 358,483 1200 20134 1+622E=01 14000E*00
425,16 T 300.7Y T I6TLEST T 3TlLT1 373,28 TI5BLTDT T 15.00 Zdde b 1.622E=01 1l.000E+00
424457 36UahY 36639 371e50 373.28 3bb.HT 19s00 cueebl le622E=01 1,000E+00
ErENCT) 360439 7 TIE0L 3 TITILZ9 373013 FREGRE T T 5. 00 &83.59 le622E=<01 " 1.0u0E+0U
42339 3ou. 2 360, 37 1. 06 373.03 358434 l9e QU ettt leb62 £=01 1,000£+00
TG422.T9 360,06 TTT3EGL50 T 370 BE T ATEURLT T AGE.24 T T15a00 285,23 1e622E=01"" 1+000E+LDL
CY-v Pyl IvY.40 3G, Ty 37061 BTZ2.77 3%6eln 1oe00 Z2ebe iy la22E=0L1 L40UUE+DC
42le60 359476 TISUTEBTT T BTG38 T T 3TEsb27 7T 3BBLVUET 0 15.00 28bs 90 leg22E~U1 1,000E+00
wzlelil 359454 399443 37015 372046 35796 1900 cuTalih 1s622E=0L L1 O0Q0E+p0D
T 420441 359,42 359,27 36T .92 722877 I5T.HU T T 15400 0 T 28B.77 77 1e622E*01 1.000E+DO
4l9.82 359.27 399,13 36 Y. 69 372409 3BT .82 1500 289409 1e622E«ul  1.00UE+0LV
619,22 359,08 7T 35B.58  38Ye 46 EI A TEL] 357,76 T T18a 0y 290+ b4 1e62¢E=0)L  140UUE+DD
4lBe63 EECILT ! 358.85 369.23 371469 35770 JEIL 29095 le622E=01 1.O0UUE+0GO0
416405 IeHesS T T 3bH.TE2T T 36501 371048 3T 64T 1S90 290483 leb22E=01 " 1.,000E+DU
41740 3b8.72 350.59 36879 371427 357.57 19«00 290aTU le622E=UL 14000E*00

==~FLOW HATE===m=m=m=are=

AR

5,974E=01
5+869E=01
5.762E=01
B 652E=01]
5,539E-01
5.424E=01
Se3WTE~U]
54 189E=01
5.069E~01
4494 8E=01
4. 827E=01
4o TUSE~Q]
4o SE4E~0]
4ed62E-0]
4o 341E~0GL
44221E~01
4e101E=01
3.983E=01
3.8B66E=01
3.751E=01
3+637E-01
3.525E~01
3.415E=01
343U7E~0]
de20lE-V]
3.158E=01
3.158E=-01
3.158E-01

pO—LL Z66NS ONd




—gll -

TTIRE
(SEC)

JLBUDE-YL
be BUDE~DL
9, 000E~01
Lo 20OE+OU

1.500E+0U

l.BUUE«DY
2o LUUVE+0V
2e4UOE+DY
2aTOUE+OU
3.0UVUE+DV
J300E+00
3+6UUE+DY
3. 900E+0Y
Gegl CE+D U
4.500E+00
4. BUDE+QDV

b GO0E+DD

Y QOUE+DY
1.200£+01
labUQE=U]
1.800E+01
2.100E+01
24400E+01
2+ TUDE+U]
3.0U0E+0L
34 3V0E+01L
3400 0E+D 1
3.9U0E~+0]
4. 200E+01
4eHUUE+D]
4y BUDE+DL
S.lU0UE+DL
YeaUUE+DL
5.TUUE+Q1
Ge HUPE+UL
ba3UOE+UL
ba.blbE+UL
0eGUUE+D]
Te2UYE+0l
7. 500E+01L

TaBUQEFLL T

HalUDE+UL
BeaUUE+UL
e TUYE+D L
Y4 ULYE+VL
9. 300E+U]
Ya6ULE+D L
YeGUYL+U )
LeUrQE+UE
i.0b0E+0L

#iapd TEMPERATUHE {INLET»UUTLET) IN HEAT EACHANGEK (LUQPIL)) we#ad

15300~ —BTTe48 7 TBe303E=01 " 17000E+00

mEe=T=asE FLOW RATE=-===ser=miaas

QUTLET — PRIMARY ~~— SECONDARY Al

Y«95T7E~U1  1,000E+00 B,7T4E=-01
9eTI7E~01  1.000E44¢  7.312E=-01

Ge3GBE=V1" "L 0U0E+U0 "7 E60E=-0T

9+ 0SBE=UL  1,000E+00 7.249E=01]
BeT20E-01 T T O00E+00 7, 239E=01"
HBe4lIE=0l 1.000€+00 T7,22BE=D]
B lTEE=01"" VL000EYDTU " "7, 21 8E~0]1 -
T+B3TE=0) 1.000E+00 7,208E=-D1
Te575E=01 " 1.000E+00 "7, I9VE-01
Te33VE~UL 1.000E+00 7.1B7E=-D1

TTEURIESDL T T L OUUERIT L IV7E=DT

b+BB2ZE=)]1 1 DUDE+0U0 T.l167E=01

TTHGTBES0L T IJOT0EFI0 1. 1S5BE-01

6+485E=01 1,0 00E+H T,14BE=0]

64131E=01 1.000E+00 7,129E-01

2TTeBL ™ T5eB2BE=0L I OV0EF U0 7, 09%E=01 "

4e43BE=01 1.000E+00 7,02iE~01
BeTIIESGL 1L UU0E+TD B YGSE~T]
Je 19TE=0L 1.000E+00 H4924E~01
"2+BIWE=0L I, 000E+0Y " &,BYGE~D]
€e518E=01 1 000E+00 g.87BE~01

CTT2e2BRESTYT Tl UU0EF 00 T §LA6BE=01

2e095E=01 L1.000E+00 6,864E=01

TTWUITE=DT T ILOBUES OO 6, 886E-01

1e8O9E=01 1,000E+00 6.872E=01
TvB6 IE=UT T OWE+ DV~ 6.881E=01
1+629E~01 1o000E+00 6,892E=01

----------- ThHR== e moe——— -=AHK= =
HOT COLD HOT CcOLD

TENLET T OUTLET TNCET OUTLET TNLET TUTLET TNCET
63692 3T0.00 357 .00 GPZe U8 422,08 357.05 15,007 " 7 269eel
43& .92 369497 357.06 42206 4.0 357.04 15400 2Tbeis
434492 369,88 IB7.06  G22eU3 G220 TTaAnTL 0% ISR U0TTT T ETeenl T
G436 .92 309474 457.06 42197 422+ U8 I5T 0% 150l 2To69

S TS - 1L P 357,06 G188 422.08 35T 07 15.00 7 Z¥8.767 77
434 .92 369433 35706 421476 422,08 357.09 1ba0l 276 B4

434,92 7 365,07 35706 42T.06l1 422,08 5T 11 I5.0077 TT2The9L T 7
434,92 30479 357.06 42lafe 422,08 357413 15.00 276498

434 .92 3682997735 T.06 T T EZTVEL 422,08 T 3I5T.1E IS 00T T ETT.06 0
434492 I6be418 357,06 42097 422.08 357.19 19.00 eTTel3
434,92 T 3574867 357, U6 2071 422,08 I5T. € 18500~ 27720
434,92 36T« b4 356T7.06 42Ve4%3 422408 I5Ta25 loe00 27Tee7

T 434452 36Tl T 357, U6 32012 522308 IS T« 28 TSe00 ™~ 2T Te 34
434.92 360.87 357. 06 41Y.79 4224 08 357.31 154 U0 277e41
434,92 3667547 357056 G19+55 HZZ.08 I57+364
434 .92 366.2] 357.086 4]19.08 422.08 357.37 15. 00 27755
434.92 ° T 364:9F 357.T5 LTT+%5 HZE.UB ISTVEY T THOY
434,93 362420 397,06 4lesat 422408 357.81 1%.00 278e44
434,92 360027 TUIBTLUET T TAUGRET T @E2esUB T T ISBTI3 T T 15800 2T8.89 —
434,492 399. 00 357, U5 40049 422 08 358445 15+ 00 279 3
434.93 356420 T35T.TE 394 %57 GZ2+ 0T T TT3SEL T 1800 2T9e637 T
434 .94 35772 357.05 38%.23 422410 I59.09 1500 279.91
434,93 ' 3573377 T T35T. 05 IHF B0 GECeU% 35T+ 5] 1530y 280,15
434492 35727 357,06 380.74 G22.13 359,72 15.00 280.33
434 490 357411 357,03 37761 TREZWET  3BULUT T T TI5LUD T 2BhL4E
434489 3b7.10 357404 37513 421 .65 Jol. 34 15«00 2bbae bl
434,89 35T7.1W T T 3IBTLI3 T 373.06 415,597 360.6%F IS 00 T 280,70
4340689 35719 397430 37160 416402 360.93 lo.00 28072
434,90 357.36° 3BTLSG T O IFTULB0 T T &I1.2% T 36lec0 TS5+ 00 " 2804567
EELTLT 32759 35T 82 370.39 405.73 351e43 15a Bt 2BUe54
434495 357«85  FhaJ02 7 HT0.19 399,58 36163 IS« 00° 2BleIZ
434 .08 3hbe159 58443 37015 394439 3vl.80 JEPYTH 28Uete
43901 3bbeas  FDELTS TATUET JBY.ER 361,94 TSa00 77 2T9W66 T
435404 358470 359.07 370433 3B4.79 362.04 15400 279+ 24

EEN N 359.08 7 S5%.IE I7T50 3I6T.T3 36212 T ASS0U T T 2784807
43518 49939 359.70 370.71 37790 362.17 1900 278+ 34
43508 399,70 360,01 7 TIV0VEE T T T 35,33 T TI6ELRT T IBeT0 T 2T TLBT
435 T dbUele sbl.3e 371.17 37336 d62.21 1500 27Te4e
39 3 dbu.32 dbleel " TUITLAZTT TTITIVEY T T FE2.1Y T 1500 0 T 276498 7
43 4497 Jobasl 460.89 37lab6 371.11 Ib2.15 1900 2764 58
PR T] 360,89 T"38l.15 37190 370,81 F6c. L0 7T TTISWUD T T 2682 T
w34 TT 46lelo able38 37¢.14 370.35 362.03 19«00 27589
434.02 36138 T 361.59 B T R TR & £ I ORI I R §=F Y 1) " 275.63
LRI 3blab7 3bleTb 37207 370.28 36185 IE-T31] 27541
[PREYY-k] 361.74 C36TeYl T TTTATEYTe T T T AThL39T T TI6TL AT T 154 00° 275.24
433.99 361886 Sbce 01 37ca92 370455 36le02 1b« D0 21bBald
433,71 7 Aol.dy T TTEG6E, 09 EXETI) 370.75 FaLlawT  ~ TlBLJSUT TTRYSWUE T T
4343441 3bcauT Sbzal4 373.18 37096 361435 1o U0 EToe U5
43308 3bes 13 62«17 T FTILETT T TBT1LZ0 T F6TH21 T T IBL00 275409
3z TE dbEain 36214 AT3.33 371.44 36105 15900 27518

T+626E=T1 "TOOUE+UT g.FUSE~U1

1e629E=0Ll 1,000E+00 64918E=D]
To82BE-UT "1, 0T0E+ (00" 5,930E-01
La625E=01 1.000E+00 6.939E-01
Te625E=01 ""T.DU0E+0D ~ 64945E=01
1e625E=01 1,QUUE+0y 6,945E~01
“TeE2SESUY T TGO DUEYUT  64935E-01
le624E=0L 1.0VCE+00 6,927E=01
Le624E=UL" Lo00UVE+GD " 6,909E-01
1+623E~01 1,.000E+00 6,8B4E=01
leG23E~0T ~ 1,000E+G0  g,851E-01
1e623Er0]1  1,000E+00 6.8126~01

" 1e8ZZE~U1 1 ,000E+00 " 6.768E-01

CLle622E=U1 1.000E+D0  6.T714E-01
1e622E=01 "1 0TVE+00 64654E-0]
leb2lE=01 1,000E+00 6.589E=01

Le621E=01 " 1.000E+00 6.518E-01
1e621E=01 1.000E+00 6.441E=01

Lle62lE=01 1,000E+00 §,272E-01
Leb21E<0I ~ 1.000E+¥00 B.180E-01

L As62LE-0L 1.000ESDD  6.084E-01

TTA139E<01

P0—L1L 256NS DNdJ




—p11 —

. av]
Buw—-7hiaxHsBn AQRE Ba—FR#EHEREMAOHE : B 7@ =z ;
[} O ERMAD EREHD e AS Mmoo WAL EEMED | 1R 2HE i O !
b- b deeen Ll et lLe T 3 bk 1 e ACHEMREN 1RUDE (L)) WA R w T
T lmr ——— = e T i e e - - e " .- - Cmm———————F U nq]’t---_-_——---—--— z |
[T faL . X ) o I
VLY TR AT T TR T T UTUTLEY T T TR T T T BUTLET PRI4ARY SECUNDARY AlR o L
Do
L.UBiE+0e 432433 dbcel? 3od.17 373+30 3Tl.bB 360.90 15«00 27533 L+621E=01 1,00UE+98 5,984E=01 - 1
letdlUb+de 441la92 Sbcelb el lu AT 3+ 37 371.91 _3b0. T4 l5e0u E2T2e52 le62iE=0t 1L,0VUE+UY S,BBDE=UL -3 I
laloub+iiz 431 .49 RV W Jaze s 373+39 3T2.14 3ule.58 15+ 00 eTne TG Leb2lE-=0l 140U00E+0U 5,773E=y] | {
lel7Ue+lc 43) .03 Joecau7 dbe.lie 37 3+ 31 3T 236 KLY 120U 2Toel Le62lE=UL1 1,000E+00 5,663E=01 o
legUik +Ue 43uabB Jeceul 30).94 373.25 372457  360.85 15.00 TG 39 leB2lE=01 1 .00UE+00 5,55]E=01) LS
lLagdut+us 43Uelt? $61.93 61 .84 3taain 372.79 Je0+lo 1ol 270.77 le2lE~0L 1,0U0E+0U 5.43bE-U]
ls2olp+ye 429.b8 $01l.83 Jolefs 373+00 3TZ.42 359.92 1500 eTTely leg2lE~U]l 1,000E+00 S5,319E-0})
le2YlUE+UC CE-CINiTY Sole?d Jolebe 3TceYa 373206 359475 ibeut eTTnbt lehglE=UL  JL0UQE+Ul0 S5,20lE=0]
Fe320E*c 448451 dol.6l o) by 3T7cebi 373.17 359,54 1500 278.17 leg22E=01 1.000E+00 5,081lE=-01
ladnuE+0c 42T e YT 3bletts 3t ]1.39 37 catid 3T 3.5 ELE loell eTdsTc lebZeE=Ul JoGUUE+UU 4.961E~01
Le3BUE+YC 427 4L 36136 Iola.sl 3T2.49 37333 359,29 15.00 27930 le622E=U1 1. 00UE+00  4.B839E=V]
lswlieg+lc 4cbels dblacu 3blalib 37&e32 373434 dhYele losliv 2798 lag22E=0l lGQUUE+UU 4.T7LBE=D] .
leasur+le “4cbach E1S T Soblbedl 37cels 3734495 KLY Lowlt Z8Uebl leg22E~-01 1 0UDE+0E 4,.,596E-01
loaTUE+Ve GebeTl dbue9U S6beTo 37 leba 373.33 358486 1oelu cdiec? Leb22E~0L  LJQUUE+UD  4.4TSE-0)
LaSUUE+LE ¢be 13 30U. Ta Strlie 58 371e72 373.249 dbHe e 15e00 2bledy legg2E=ul 1.00UE+D0 4,354E-0l
leDSUE+be - dolasb Sbleéd 37Lave 3T13.23 354.b0 loe U cues 14 LeB2eE-Ul  lJUUUE+OU  4,233E=-U1
le DOUE+UZ 4 da b JbUe 42 Sl 26 371. 3l 37 3. 14 355 Gk 1betiu £8 Je BE ls022E-ULl 1.000E+U0  Gu)leE~0]
leb9Ur+le 42 3e 30 Jalech 36009 3TleUn 73 uu 3hd,.d6 15«00 Attly g Leb2dE=ULl | JOUUE+UU  F.995E-01
LablUE+ic 4ce 77 Jovely 354,493 ITUepb aTeaue 3b8.c6 lasuy 263410 le622E~Gl L U0UE+OU 3,878E-01
LebbUE+be e lE 359943 s5yv.T7 ATUen3 372479 35bedb 1500 280s bl LebZZE~UL  LLODOE+U0  3,T763E-U1 :
Lebbub+uz 4Z1.58 355,476 359,61 37040 ATZe 6 350407 15.00 c8oed7 1s622E=01 1,000E+Ul 3,649E=01] :
La710E*0e Gl a9y a5Yeby EECPTE) 3TuelT 3Teet? 35790 1Deliv LY RN LeB22E-01  1JO0UVOE+0U  3,536E-U1 ;
L. 74vE+ue 4zUe DY 354400 359,30 36994 372.30 357.90 150U 26867 E1622E-01  l.0DOUE+00 3.426E~U] !
L.77UE*UE 4] %, 8U 39Ye Sl 3549.19 dhY. 71 47Z2.11 30T etd" L5 UV ZBY e 0l leb2cE~DLl  1.00UE+0U0  3,318E-U1 i
LeBUlr+le “lvecl 35%.1b EERRYH ELT TR 3Tl.%2 DT 77 1200 290 e D84 Le622E~U1 1,000E+U00 3,212E-01 ]
Lo B3UE+ UL 4loabc Iavaul 35 n. BT Jovees ATheTH ELY I B TETY 29 e 1eH22E=~01 L,QUUE+UU  3,158E=~01 |
leBoVE+Ue 4iB.03 dou.uT 35K, T4 Jeveda 37l.50 AnTa65 JERY LT TS 1e622E-UL LJQUUE+UU  3.15BE=01

Let9Ub+0e 41Tatr 3ohe T4 3oh.al dhbebl 37l.ey 3nTaby loalru cHuU.TL Leg22E~Ul  1.000E+U0 3,158E-U1




V3A047TT Cr € 5CUPE 34403 Fbr sl 03701777 MF B

19e04slas®J0Be PLISKIT AT JDT 2l 7 FRK =S 0GTT — 7 777 T T e e e

19456004 MT Tv  LASEL NAME =PLANT 7&¥*PLILGUP
194564044 1 70 E=0ly T=00Zy C=TTUbZy V=0001
194564 Uk CUFTRF (OLD2LGO) [
19 56,04 FILE UPENED ={AY) (GO
T 19eb6e 12 UNLBALTOLDY T
19+56eL2sBETAIVFF)
194560 142 LUSETsmAP=/MAPLIST.
19¢56015L LU

1956414 ad1N Y0 CAKDS REAUD. Ul . -
19e0%e 1ol 104 WORDS = FELE TwPUT ~ 3 7DC Uo7~ 7777 T T =z
lyabtela FLisTIoOFHTLleP3. O
19a04elaebIDAS1T26UsTERATA » I Y PR L R - -
1y o942 14+ SHAIN HANGOU Ulee?Z 177}
19+040 14 .BeTALON) (DEFAULT) = e e - 2 ‘
19+9401a.FLILE UPENED —-LAY) QUTRUT [2a) i
19+540 i LABEL (UL UsRILSPLANT TORPL¥LGUP W VBRN=P&TEEY ~~ 7777 =7 77777 - gg
19494015
1995453, ( MTTU ASSIGNED)Y T T T e s mmmmm e s -3
19eS56el4, MT TU LFN=OLD (K}  VYSH=UPu 725w ];

o

.

- G611 —

1va5be234FILE
19e06b 024

l9eb6e25FILE
1Yebbe2T4FILE
19.56228.FILE™

GPENED = (AY)
ve%ls HT SECO

HAPLTST
MDS LOAD TIME

GPENED —{AY} TAPEGD ™
UMENED ~{AY} TAPEIU

OFENED =(AY)

TAPEZ

19456+ 25.,FILE UPENED ~(AY) TAPL3
2lel5e4b. STup

201546, 3v3.918 CP 5ECDND§_EﬁEEHIEE@“IEEE_AA4

EUelBetbaREWIND{TAPELL)
PUsiBebbsLABEL LUAT AsWaL=PLANTT®LATAsT=100)
20elSuate i MTTo ASSTIGNEDR) ~ & — 77777 T

2Us15.53, MT T LFN=DATA iw)  VoN=UPeG22%%

20elBe534 t1 75 LABEL NAME =PLANTTH#DATA

20.15.53, T 7> E=0ls T=002s C=77063s V=000l

204154549, COFYBF TTAPELG»DATAY 7
2Ual640B,MTTS  HLUCKS WRITTEN =000047

20 0L6o07,E0) ENCOUNTERED "AFTER TOPY OF FILE
20.16407, 0s RECOKD 1

20216007 JRETLURNTDATAY
2UelBuTWEALTS

20:16.08,5C 704 WOKDS = FILE TAPEGD » Ew AY
20.16.0845C - 28592 WOKDS = FILE LGO + EQ AY
20.16:08,5C T T9Z0 'WORDS FFITETHMRPLISTY EU AY T T m T T
20 «lBbatd S0 23104 wURDS = FILE TAPELD » EW AY
2Uel6sU840+ "Taud wORDS = FILE OUTPUT 3 T80 ~ et -
20slbs0845C 1280 WORDS = FILE TaPEz s+ EG AY

T 20016 08,50 TTTTTTI280 HORDS = FILE TAFEZ vy EU AY T ST T T T

ZUel6.UBCUUNTERS, FUD PRO PLO,.

20.16.408,45 710152 wORDS “(MAX TIH FH(GTEWDST - - e _
2Usl6a0B.CF 3564400 SEC. 356.400 ADJ.

2016008, JU 364583 SEC ST e o e B o
20.164U8.CH 370+59B KWS, 24942 ADJs

200164 0B AVFL 71T KW T - T e T T - -
ZUe16.08,55 359,342 SEC.

2016608, 5 TACCHT SYSTEM TIMEE 7 B0 MYNG TP=4T T mmmm sl oo S mmmimmo e e e
20.16.08.CH 25 SEC. DSIO 2204 PrU
2ia164 U8 RC 424 YIMES.  KUNTHARA TO0LoM
20.16.08.PF 424953 SEC. DATE 03704777
20.16408¢7 11006 51726 0TERATA J
20416408/ 1ad041TH20304PLISK os+0 300(000)
20elbel8, /1300417 90 357 37 11
20el6eUB.Ed  EnU UF JUBs BK
g0 PAGES PRINTED ™ —~ T CT ' T T
855 LIMES PRINTED




ft#%D PLANT76Y—XYR b



= LT -

" PROGRAM PLANTHM 7

10

15

20

25

30

5

40

45

50

35

OO0 ODOaOO o0

1

PROGRAM

2
PLANTH

UNIT DE
TAPEL
TAPE?Z
TAPE3
TAPEY
TAPES
TAPE®
TAPE?
TAPE1O
TAPE20
TAPESO
TAPES

4Tk 0PT=1

FIN 4.4+R401°

PLANTMCINPUT»OQUTPUTs TAPE20=INPUTs TAPEG1I=DUTPUT,

TAPEL»TAPE2sTAPE3s TAPE4» TAPES»TAPEGTAPET »
TAPEL1G»TAPEGD)

MATN PROGRAM

FINITION

OUTFUT DATA OF TEMPERATURE DISTRIBUTION IN
DUTPUT DATA OF 1/0 TEMP. AT HEAT EXCHAMNGER
QUTPUT OATA OF Isf) TEMP. AT HEAT EXCHANGER
DUTPUT DATA OF 1,0 TEMP. AT MIXING IN LODOP
UUTPUT DATA OF I/0 TEMP. AT MIXING IN LDOP
QUTPUT DATA OF TEMP. OISTRIAUTION IN PIPENG
QUTPUT DATA OF TEMP. IN HOT CHANNEL.

= DATA TAPE FOR PLOTTING IN BINARY MUDE.

= STANDARYD ENPUT FILE

= TEMPDRARY ENPUT FILE

= STANDARD DUTPUT FILE

0330777

PLANT2
PLANT2
PLANT2
CPLANT2
PLANTZ
PLANT2
PLANT2

HEAT EXCHANGER PLANT2

IN
IN
Re
L.

L.DOP R.
LODP L.

COMMON/TEMPY TI1(2},T01(2),712(2),T02(2),T13(2),703(2),T14(2),
TOA(23,T15(2)sTOS(2)»T16L(2)»TO6(2)»TI7(2)»TN7(2),
TIB(2)rTUBL2YTIG(2),TOPC2I5TIL0C2)}>TOI0C2)-TI1IR(2)» PLANTZ

'R EEEEN]

COHMON

AR LR

COHMMNN
CNMKEON
CNMMON
CNMHAON
COMHON
COMHMON
COMMON
CAMMON
#0492, AH,
CAMMDN
COMMON
CAMMON
COMMON
CnMMON
CnMMON
1
COMMON
CnMEMON
CKMON
1

TIVILL2Y»TUL1(2D»

TIN2(27,T012C2)»TEL3(2),TO13C2), TI14(2),TO14(2),
TI15C2)pTOISC2)2TTHIOC2I,TNIGC2)» TIITC23TOL7 (20,
TI180(2),T018(2)»T1190(2),T019(2),T120(2),TR20L(2)~

TH1(31,2)2TH2¢31,2),TH3(3152)»THU(31,2),THS(31.2),
THOC(31+2)p THZ(31,2)2THB(3152)THP(3122),THI0{(31-2)»

TH11(31+2)5TH12(31,2),TH13(31,2)

AVOLN/VYOL1AVOLZ»VOL3»VOLY»VOLS»VOLG6VOLT »VOLB»VOLY»VOL 10>

VOL11,VOL12»VOL13,VOL14,VOL15,V0L 16»V0L17»V0LLE,

YOL19,V0L20»

PLANTZ
PLANT2
PLANT2
PLANTZ
PLANTZ
PLANTZ
PLANTZ
PLANTZ
PLANTZ
PLANTZ
PLANTZ
PLANT2
PLANTZ

PLANTZ
PLANTZ
PLANT2
PLANTZ2
PLANT2
PLANT2
PLANT2
PLANTZ
PLANTZ2
PLANT2

ND1»NDZsND3»NDE,NDS,NDE-NOT > NDBsNDF»ND1O»NDI1-ND12, PLANTZ2
DELX1+DELX2»DELX3sDELX4sDELXS»DELX6»DELXT»DELXS,

DELX9»DEL X10-DELX11-DELX12»

PLANT2
PLANTZ2

NNDT1 > NNG2Z s NNDI»NNDAs NNOSsNNDGESNND7 »NNDB»NNDGNND1Gs  PLANT2

NND11»,NND12
/NOL100/DUNMICT)» WAL, DUMZ2CHD
JINDEX, 1DUM3ISNPA-DUM3(11),GATDUHGC]ITY

PLANT2
PLANTZ
PLANT2

FTHAL/ THXHAL(31,3)s THMMALI(31,3)»THXCAL1C31,3)»THXMAT1(31,3) PLANT2
FTHI1/ THXHI1(3153)»THMMIL{31,3)>THXCT1(3153)»THXMI1(31,3) PLANT2
FTHL/  THXHI (3153)»THMML (31,33 THXCI (31,3),THXMI (31,3) PLANTZ
FTHAZ  THXHA (3153)THMMA (31,32 THXCA (31,3),THXMA (3153) PLANT2
FNOS/ DELKsCDELTrTIMEsMAXHX»DEL T2 ICOUNT» IKOUNTs IW» IHC
/NO4s V1sV2rRAMCHPCCrCMsGHPGCrGLHP VH2 DD » AKMS GMPDELX »

AC,SCrSHsWHAHCHPATSS157
EERR,ERRUR

/ND/ NDAsNDI-TAIN

/ RAN1/ D120,D121,D12Z,N123

FPARAZy XO(&),Q04)»PNO
ZPARA3, YD{5)},R(4)

/PARALY PRC>PP»PNrN1IPsN2PsPH,PSRC,QF»DEXT»FB»DR0D,

PPHsNOPT1»SPN
/NEw/ RHC,TRI,IOPT»IOPTRACFAFS»TOr ALPHA
/NEWL/ TRCOC2),TBLENCZ2), TRYCO(2)
JFLOW/S WHRpWHLAWCR e WCL o WAR, WAL »PARALR,PARALIL Y
PARAZRsPARAZL » PARAAR» PARAAL

PLANTZ
PLANTZ
PLANTZ2
PLANTZ
PLANTZ2
PLANTZ
PLANTZ
PLANT2
PLANT2
PLANTZ
PLANT2
PLANTZ
PLANTZ2
PLANTZ

14,248,413,

PAGE

i

v0—LL ZG6NS ONd




— BIT —

60

65

70

75

80

85

o0

95

100

105

110

COMMON /OPTION/ IPRINTC4)»IPLOT,KPLOT» IDEBUG

COMHMON /F¥H/ WHIsHCY

CoMHMON /NO3/ NPI-DUMYC4)

COMHAON /PUMP20/ CIRsCIL»TOUCR(3152),TDUCLC(31-2)-ROH0A

COMMON /PUMP13/ NDETEC.NDDUET,NDUCT»DLENGDsDEL XD AXAESDEC30)»ADUCT PLANTZ

COMMON /PUMP11/ IPUMPARs IPUMPAL » TDEYAR, TDEYAL
COMMON /CROSS/ FAREA(6)sHPLDCO) s HINXD1»HIHXDZ2»HAHXDT » HAHXD2
DIMENSION ITITLE(S)
CaLL  SHADOW
CALL  FIGURE
1 READC605101) ITITLE
101 FORMAT(BAL0)
IFCEDFC60)) 9999,2
2 WRITE(6E,201) TTITLE
201 FORMATC1HES20Xs8410//)
READ({605100) ERRDRsHHsWC
WRITEC61,200) ERRDRsHHsHC )
290 FORMATCIH »6Xs34HC1) LIMITED ERROR wevessoeensnceeeariPE1DL3/

1 . 11X, 30HFLOW RATE IN 1=5T7 LOOP secesss »1IPE10.3»
2 2Xs BH(KG/SEC)s//»
3 11X 30HFLOW RATE IN 2-ND LOOP cveweas #1PE1Q.3/)

READ(60»100) VOLI»VOL2,VOL3»VOL4»VOLS»VOLG»VOL7>VOLB»¥OLY»YOL10,
1voLtt
HRITEL(61,300) VOLL»VOL2,YOL3»VOL4»VOLS,vOLEsVOL7 »vOLB»YOLY» vOL10,
1VgL11

300 FARMATCIH »6X»27H(2) VOLUHE OF PLENUM (M%®3),10X»3H(1)s12Xs3H(2)»
1 12Xs3H(3)»12Xs3H ) 212X, 3H(5) / G1X,S5(LPE10.325%) /77
2 A4Xs3H(6) s 12X 3H(T) 212X 3H(BYI 12X, IHCO) 212X 4HT10) 7
3 41%,501PE10.3»5X) /7 44X 8HC11) 7 41Xs1PE10.3 / )

READ(60-100) DLENG1,DLENGZ,DLENG3»DLENGA»DLENGS» DLENGE
WRITE(612310) DLENG1,»DOLENG2>DLENG3»DLENGAsDLENGS DLENGS

310 FNRMATC(LH »6Xs22H(3) LENGTH OF PIPE (M)s15X»3HC1)»12%»3H(2)s12Xs
13403) s 12K 3HCAY S 12X 3HCS) / G1X-501PEL0.355X) /7 8% 3H(GY / 41%s
2 {PE10.3 7 )

READC60,100) (FAREACIN,I=1,6) .
WRITECS12311) (FAREACID,I=1s6)

311 FARMATCLH »6X»32HC3) CROSS SECTION DF PIPE (M##2)},5X,3H{1)s12%s
lau(2}p12x,3H(3);12x;3H(#):12X;3H(5)»/41X;5(1FElO.3:5X)// sl X,
23H(6Yr 7 A41Xs1PE1D.3 /2

READ(602103) MD1-MD3>MD41,MD42,MD51,HD525M06
READ(S50r,103) ND1sNDZ2sND3I»NDLsNDSsNDE
HRITE(G61»320) NDI,ND2sND3»NDU»NDS5»ND6

320 FORMATC1H »6Xs30H(4) NUMBER OF OIVISION IN PIPEsSX»3H{1)s7Xs3H(2),
1 720300 »7 X0 3HUA) » TXS 3RS TH,3H(E) 7 B1X»6(1056%X) /7)

100 FORMAT(8F10.0)

103 FoRYAT(16]5)

104 FARMAT(21I5,F10.0,215)

vaLi12=voL2

voL13=voL3

VnLlasvOLs

VnL15=vOLS

voLi6=vaL6

UnL17=voL7 e
vnL18=vOL8

voLi9=vOL9

vnL20=v{L10O

ND7=ND1

PROGRAM PLANTH Ta4/74 oPT=1 FTIN 4.8+R401 Q3730s77

_PLANTZ
PLANT2
PLANT2
PLANT2
PLANT2
PLANT2
PLANT2
LPLANT2

PLANTZ

PLANTZ
PLANT2
PLANT2
PLANT2

 PLANT2

PLANT2
PLANTZ
PLANTZ
PLANTZ
PLANTZ
PLANTZ
PLANTZ
PLANT2
PLANT2
PLANT2
PLANT2
PLANT2
PLANT2
PLANT2
PLANT2
PLANT2
PLANT2
PLANTZ
PLANTZ
PLANTZ2
PLANTZ2
PLANTZ
PLANTZ
PLANT2
PLANT2
PLANTZ
PLANTZ
PLANTZ
PLANTZ
PLANTZ
PLANT2
PLANTZ2
PLANT2
PLANTZ
PLANT2
PLANTZ2
PLANTZ
PLANTZ
PLANT2
PLANTZ2
PLANT2
PLANTZ2

14.26.43,

59
60
61
62
63
64
65
66
67
11
69
7o
71
72
73
74
75
76
77
78
79
80
&1
82
83
A4
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
104
109
110
11
112
113
114
115
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PROGRAM PLANTH Ta/74  OPT=t FTN 4,4+Ru01 03/30/77 16,28.43, PAGE 3 ;g
115 ND&=ND2 PLANT2 116 o i
Np9=ND3 PLANT2 117 o7 '
NN10=zND& PLANTZ 118 =
. _ ND11=ND5_ . o R e . .. PLANT2 = 119 )
Nn12=ND6 PLANT2 120 en
120 NND1=NND7=ND1-1 PLANT2 121 A
NND2=NNDB=ND2-1 PLANT2 122 -3
NND3=NND9=ND3~1 PLANT2 123 =~
NNDA4=NND10=ND§-1 PLANT2 124 [
. NND5=NND11zND5-1 ) PLANTZ 125 L
125 NNDG6=NND1Z2=ND6=1 PLANTZ2 126
______ o DELXY=DELX7_ =DLENG1/FLOATC(NND1) I PLANTZ 127 _ e
DELX2=DELX8 =DLENGZ2/FLOAT(NND2) PLANT2 128
DELX3=DELX9 =DLENG3/FLOATC(NND3) o PLANTZ 129
DELXa=DELX10=DLENG4/FLOAT{NND&) PLANT2 130
130 . DELXS=DELX11=DLENGS/FLOATCNNDS) L .. _PLANYZ 131
. DELX6=DELX12=DLENGE/FLDAT (NND6) PLANTZ2 132
READ(60,102) TMAXsDELTOsCOELTO»TSH»AS,AST o _ _PLANT2 133
102 FARMAT(BF10.0) PLANT2 134
i DELT=DELTO PLANT2Z . 135
135 COELT=COELTO PLANTZ 136
_ ~ __ WRITEC61,3B80) THMAX,DELT»CDELT : __PLANT2 137 _
380 FORMATUIH »6X»34HCS) MAXIMUM TIME (SEC) seceeesvensrlPELDS3 7/ PLANT2 138
_ 1 {1X,30HTIWE STEP TN HEAT EXCHANGER .. »1PE10.3 / 18X»SH(SECY ¢/ PLANTZ 139
2 11Xs30HTIME STEP IN CORE (SEC) eweeusrlPE1D.3 /) PLANT2 140
_ 140 READCS0-104) IWsIWCPTHsIWEs [HCE _ PLANTZ2 141 o .
HRITEC(612210) THrIWCIW-THsTHMAXAIWCLTWL PLANT2 142 |
B . READ(60,103) (IPRINTCI)»1=1,4)5IPLDT,KPLOT»IDEBUG . . ____ ___PLANT2 143 o
WRITE(61,220) (IPRINTCI)»I=154)sIPLOTsKPLOT» IDEBUG PLANT2 144
220 FNRMATC1H »6Xs29H(8) OPTION FOR PRINT AND PLOT /7 PLANT2 145
145 1 10X534HCA) TEMPERATURE DIST. EN HEAT EXe » t3(iH.} » I3 » PLANT2 146
2 10X,28H1/0 TEMPERATURE IN HEAT EX. » 19C1He) » I3 7 PLANTZ 147
3 14X,23HTEMPERATURE IN MIXTURE » 20(1H.} » I3 » PLANTZ 148
. 4 10X,22ZHTEMPERAYURE IN PIPING » 25(1H.) » 3 » / PLANTZ2 149
5 10X, 9H(B)Y PLOT » 38C1H.) » I3 » PLANTZ2 150
150 6 10X,14HPLOT INTERVAL » 33C1H.) » I3 / PLANT2 151
7 14X,29HDEBUG FDR STEADY CALCULATION » 14CIH.) » I3) PLANT2 152
- 210 FORMAT(LH »6X»27HC7) DATA FOR PRINT ENTERVAL / 51X,62HPRINT INTERY PLANT2 153
1AL IN CORE PRINT INTERVAL IN HEAT EXCHANGER //16X.19HFROM  PLANT2 154 o
B 2 0.0 TU +1PE10.325HISEC)»11X213,28Xs[3 / 16X»5HFROM »1PE10.3s PLANT2 155
155 3 4H TD »1PE10.3:SH(SEC)-11%,13,28X,s13/) PLANTZ 156
KNTPL = 0 PLANT2 157
TIME=040 PLANT2 158 |
ICOUNT=0 PLANT?Z 15%¢
IKDUNT=0 PLANT2 160
160 NR=0 PLANTZ 161 :
CatL STEADY PLANT2 162 :
WHY =HH PLANT2 163 :
HC1=wE PLANTZ 164 |
WHR=WHL=HH1 PLANT2 165
165 WCR=HWCL=HWC1 PLANT2 166
WAR=WAL=WAI #*NPA/2, ) o PLANTZ 167
PARAR=PARAIL=PARAZR=PARAZL=PARAAR=PARAAL=1.0 PLANTZ2 168
CALL INPLP PLANT2 169
CaLL IwnP2P PLANTZ2 170
170 CaLL INPAP PLANT2 171

Call STEAM PLANTZ 172
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j—— v
=z
CaLL STEAD2 . . PLANTZ2 173 - O
CALL STEADA PLANTZ 172
S5pN = 1.0 ‘ . PLANT2 175 o
175 HRITEC61,200) PLANTZ 176 =
200 FNRMATLI0X, 47H=noussssus STEADY STATE IS REACHED _#epentauah,/, PLANT2 Arr__ [{u)
141 ) PLANTZ2 178 g
D B I=1»NDI PLANTZ 179
TH13CE»1)=THXHI{1,22 PLANTZ2 180 . -3
.. 180 8 CONTINUE . PLANT2 161 . L =3
M=DELT/CDELT PLANTZ 182 !
e . 7 CONTINUE ‘ ) . PLANT2 183 S 2
IFCTIME.LE.TSH) GO To 17 PLANT2 184
DELT = DELTO®AS PLANTZ | 185
185 COELT = CDELTO#®ASC PLANT2 186
L 17 CONTINUE . o PLANT2 187
IF(TIME.LT.TWY GO TD 15 ) PLANT2 188
In=1Id1 PLANT2 189
IME=EHCL PLANT2 190
190 15 CONTENUE PLANT2 191
ICOUNT=ICOUNT+1 PLANT2 192
0n 10 I=1sM PLANTZ 193
IKDUNT=1KOUNT +1 PLANTZ 194
e ) IFCTEME.LT.THY GO T4 16 - ) PLANTZ 195 -
195 Tw=IH1 . PLANTZ 196
IWC=THCI PLANTZ 197
i 16 CANTINUE PLANT2 198
— IFCIPLOT.EQ.CY GO T4 11 PLANTZ 199
= If (MDDCKNTPL-KPLOTILNE.O) 60 Tn 1t PLANT2 200
_ 200 WRITEC10) TIMEATO11(2),TRCOCZ2),T1202),TO3(23,V19C2),T05(2)> ‘PLANT2 201
I 1 TIS(2)sTOTC2)»T010(2),TI12(2)T01302,TI19C2)> PLANTZ 202
2 TO15(2),V116(2)»T017¢2)»TO20{2)sTI11R(2Z)>» _ PLANTZ2 203
3 TIT1LC2) s TRVCOC2)»X0{1) PLANT2 204
4 SPNsPNsDEXTsFBsDRODSDELK»PARAIRsPARAZR,-PARAAR, PLANT2 205
205 5 PARAIL-PARAZL»PARAAL»YOC(1)Y0(5) PLANT2 206
6 STHI(HD1,2)»THI(HDI»2)» THACMOG1,2) » THACHDAZ,2) » TH5(MD51,2) PLANT2 207 _ .
7 JTHSCHOS5252) s THE(HD6,2) PLANT2 208
B LTH7(MD1,2)»THI{HO3,2) p THIOCMDU1+2), THIO(HOA222) s THI1(ND512) PLANT2 209
9 STHIL(MD52:,2),THI2(H0D6,2) PLANT2 210
210 11 CONTINUE PLANT2Z 211
KNTPL = «NTPL + 1 PLANT2 212
TTHE=TIME+CDELT PLANTZ 213
IFCTIME.GT.TMAX) GD TO 999 PLANTZ 214
IFCPARAIR,LE.PARAIL) D120=PARAIR PLANT2 215
215 IF¢PARAIR.GT.PARAIL) D120=PARAIL : PLANTZ 216
IF(PARAZR.LE.PARAZL) D121=PARAZR PLANT2 217
IF(PARAZR.GT.PARAZL) D121=PARAZL PLANT2 218
IF(PARAAR.LT.PARAAL) D122=PARAAR : PLANT2 219
IF(PARAAR.GT.PARAAL) D122=PARAAL PLANT2 220
220 IFCTI1IR(2)LELTI11LC2)) D123=TI11L(2) PLANT2 221
TFCTI11R(2)GT.TI116(2)) D123=TI11R(2) PLANT2 222
T30=T011(2) PLANTZ 223
CALL TCOREC(T30,PTCO,THCU) PLANTZ 224
o IF(NOPT1.ER.O} GU TO 10 ) PLANT2 225 e
225 CaLL TCOREH(T30) PLANTZ 226 -
10 CONTINUE PLANTZ 227

\
|
|
|

' |

TRCOCZ2) = PTCO PLANTZ 228 |

Tal-~a(2)= 7BCO . PLANT2 229 ;

|
|
|
I
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PROGRAM PLANTHM TasTh OPT=1 FTN 4.4+R401 03730777 14.24.43.
B HHRL=HHR+HHL PLANTZ2 230
230 Wi = HHRL®RWC PLANTZ 231
H? = HHRL#(1.-RRrC) 'PLANTZ 232
CALL DMIX(TRGO»TBLCO, TRYCOsGH,vOL1»H1»W2,0ELT) PLANT2 233
TRVYCOC1} = TRVCO(2) PLANT2 234
e TeCO(1) = TRCO(2) PLANT2 235
235 TRLCOC1) = TBLCO(2) PLANT2 236
CALL DYNAML PLANT2 237
CALL DYNAMZ PLANT2 238
CaLL DYNAMA PLANTZ2 239
IF(PARAIR.LE.D.0) PARAIR=1.0E-10 PLANT2 240
240 IF(PARAIL.LE.0.0) PARAYL=1.0E=30 _ PLANT2 241
IF(PARAZR.LE.0.0) PARAZR={,0E-10 PLANT2 242
IF(PARAZL.LE.O.O) PARAZL=1.0£-10 PLANT2 243
HHR = WH1#PARAIR PLANT2 2484
WyL = WHI®PARAGL PLANTZ2 245
245 #WeR = WC1#PARAZR PLANT2 246
- ) . HCL = WCI#PARAZL PLANT2 247
HARSWAT#PARAARSNPA /2. PLANT2 248
HAL=WAIH*PARAAL#NPAL2, PLANT2 249
Catl  TDELAYCTHEsWHR,FAREACI) »aH,DELX1sND15TRYCOC2)) PLANTZ 250
250 D0 20 I=1,NDt PLANT2 251
THICI,13=TH1(},2) PLANTZ 252
20 CONTINUE PLANT2 253
TI2C2Y2THI(NBL»2) PLANT2 254
| oo EALL MIX(TIZsTOZ22GH,VOL2sWHR-DELT) - o _PLANT2 255
—_ 255 T120(1)=T12(2) TPLANTZ T 258
o o Tp2C1)=102¢2) _ PLANTZ 257
- T7=TD2(2) PLANTZ2 258
i T11=709¢2) e el e _PLANTZ2 259
C L ZERU CODLANT FLOW chERL PLANT2 260
260 . IF(PARA2R.GT.1.0E-3) GD TO 21 B B o PLANTZ 261
NR=1 PLANT2 262
N CALL TDECLAY(THI3->WHR»AHsGH*DELXsNDL»77) PLANT2 263
TI3(2)=TH13(NDi»2) PLANTZ2 264
e .. Dn 25 I=1,N01 _ _ I . PLANT2 = 265
265 TH13C(I»10=TH13(1,2} PLANT2 266
o B 25 CONTINUE _PLANT2 267
én 10 22 PLANT2 268
e 21 CALL YTIHS(T7»T11sT8,T12sPARDIRSPARAZR THXHL > THMMI » THXCI» THXMI ) PLANT2 269
T13(2)=18 PLANT2 270
_2re 0 _Tist2ysTi2 _ e PLANTZ2 271
22 CalL MIXCTI3-TO3rGHsVOL3»WHRSDELTY PLANT2 272
L TT3C01)=T13C2) . _ PLANT2 273
TR3(12=T03(2) PLANT2 274
.. _CALL TOELAY(THZrWHR»FAREAC2)Y,GHsDELXZ2»ND2,T03(2)) PLANTZ2 = 275
275 Dn 30 I=1»,ND2 PLANTZ2 2T6
s _ .. TH2CIs1)=TH2(],2) _ . PLANTZ 277
30 CONTINUE PLANT2 278
o TI4(2)=TH2(ND2,2) PLANT2 219
CALL MIX(TI4»TD4sGH-VOL4»HHRADELT) PLANTZ2 280
280 . Ti4C13=T14¢2) PLANT2 281
TNat1)=T04(2) PLANT2 282
_ CCALL  TDELAY(TH3-WHRSFAREAC3)»GHsDELX3,ND3»T04¢2))  _ PLANT2 _ 283
Dn a0 1=1.,ND3 PLANT2 284
. TH3{I,1)=TH3I{I,2) PLANT2 285
285 40 CAMTENUE PLANY2 286
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PROGRAM PLANTM 74/74  DPT=) FIN 4.4+R501 03/30/77
e L T1=TH3(ND3,2) = __ _ o . PLANTZ
I PLANT2
i} C R=NIJIGAWA PLANTZ
c PLANTZ2
290 IF{NR.EQ.1) GO TU 51 PLANT2
CaLL MIXCTIS»TOS5+GC»VOLSeWCRADELT) PLANT2
o T15C1)=TI5(2)_ _ S e i e e PLANT 2
T501)=T05¢2) PLANT2
o CALL TDELAY{FH4s HCR»FAREAC)»GCoDELXA,ND4STO5(2)) PLANT2
295 bn 50 I=1,ND4 PLANT2
TH4(T,1)=TH4(I,2} PLANTZ
50 CONTINUE PLANT2
o T16(2)=TH&(ND&»2) ) ) _ PLANT2
CALL MIX{TI6sTO62GCsVOLEsHCRDELT) PLANTZ
300 T16(1)=TI6(2) PLANT2
Ta6(1)=TH6(2) PLANT2
T14=706(2) PLANTZ
51 CONTINUE PLANTZ

e e e LE(NRLERL1) GO YO 66 e — PLANTZ
305 CALL TAIRCT145,T15,PARAZR,PARAAR, THXHA, THMMA, THXCA, THXHA) PLANT2
TT10(2)=THXCAC(1,2) PLANT2
T17¢(2)=T15 PLANTZ
CALL MIXCTIZ»TO72,GCaVILT7»WERSDELT) PLANTZ
FL7C13=TI7(2) PLANT2
noe____ . Tp7C13=707(2) . PLANT2
CaLL TDELAYCTHS»HCRsFo«Ea(=). 4CrDELXSsND5»TO7(2)) PLANT2
DN 60 I=1,NDS PLANT2
THSC(T+1)=THS(I+2) PLANT2
o 60 CONTINUE PLANT2
315 TI8(2)=TH5(NDS,2) PLANT2
CALL MIXC(TIB»TOBsGCrViL8+sWCRSDELT) PLANT2
TI8(1)=718(2) PLANT2
TN8(1)=TD8(2) PLANT2
CALL TDELAY(THG6-HCRsFAREACE2»GCoDELX6,NO65TOB(2)) PLANT2
320 Dn.65 I=1,ND6 PLANT2
TH6CI»1)=THE(T,2) PLANTZ
L 65 CONTINUE PLANTZ
Ti9(2)=TH6(ND652) PLANT2
CALL HIXCTI9»TO92GC»VILY>WCRSDELT) PLANT2
3zs T19€13=TI9(2) PLANT2
TN (1)=T09(2) PLANTZ2
T11=109¢(2) PLANTZ
o CALL MIX(TI10,TO10sGAIAvNL10sNARSDELTY PLANT2
. Tr10¢1)=1110(2) PLANT2
330 TN10C12=TO10(2) PLANT2
IFCIPUMPARLE®. 2, AND. IPL +7AL.€R.2) GO TO 400 PLANTZ
CALL TDELAYCTDUCR,WAR»ADUCT»GAT»DELXDsNDDUCT»TOL0¢2)) PLANT2
400 CONTINUE PLANT2
¢ PLANTZ2
335 ¢ L-TCHTJIGAWA PLANTZ2
C PLANTZ
66 CalbL TDELAYCTHZ »WHL s FAREAC L) s GHA NELXT S ND7»TRYCOC2) } PLANT2
nn 70 1=1,ND7 PLANT2
TH7{I1)=THT{I2) FLANTZ
340 70 CONTINUE PLANT2
TI12¢2)=THT(NDT+2) PLANTZ2
CalL MIXCTI12,TO12,6GHsYULI2-WHL »DELT) PLANT2
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345

360

365

379

- 93[ —

375

380

PROGRAM PLANTH 74774 0PT=1 FTH 4.4+4R401

T aes
— e T7 AU =TRIT(2)

Tr12c1)=T112(2)
TN12(1)=TO12¢(2)
T20=1012(2)
T24=T019(2)
CaLL TIHS(TZ20,T28,T21,T25+PARAILsPARAZL » THXHT 1 # THMMI 1 » THXCIL »
ATHXMIE)
T113(2)=T24
TI15¢2)=725 .
CaLL MEIX{TI13,TOL13,GHsVOLIIsWHLPDELT)
Tr13(1)=T113(2)
Tnid{1)=TD13(2)
CALL  TOELAY(THS»WHL-FAI-TA(2),GH,DELXBsNDB»T013(2))
Dn 80 I=1,ND8 .
THB(I»1)=THBC(I,»2)
80 CNONTINUE
T114¢2)=THB{NDBs2)
CALL MIXCTItG,TOl4»GHs VL1495 HHLDELT)
TI1401)X=TI14(2)
TRl4013=TR14(2)
CALL TDELAYC(THO»WHLsFAREA(3)»GHsDELX9sNOD»TOI14(2))
On 90 1I=1,ND9
THO(I,1)=THO(]1,2)
20 CANTINUE
T17=THO{ND9»2)

L-NTJIGAWA

CALL MIX(TI15,TD15,6C,V0L15,HCL-0ELT)
TI15¢13=TI15¢2)
Tp15¢1)=T015(2)
CALL TOELAY(THI0»WCLsFAREACS),GC,DELX10sND10» TO15(21)
Dn 110 I=1,NR10
TH10CT-13=TH10C(I52)
110 CONTINUE
TI16(2)=THI0(ND1G,2)
CALL MIX(TI16sTO165GCsVOL1654,. »DELT)
TI16(1)=TI16(2)
_In16(1)=1016(2)
T27=T016(2)

CALL TAIRCT27,T28sPARAZL »PARAAL» THXHALS THMMAT, THXCAT, THXMALY

T117(2)=T28
CALL MIXCTY 17 TO175GCsVULLIT7+HCL#DELT)
TII7¢1)=TI17(2)
CALL TDELAYCTH11,WCLsFAREACS),GCsDELXLL-ND11,TOLI7C2))
Dg 120 i=1,ND11
THI1CI,1)=THI1(Is2)
120 CONTINUE
TI18{2)=THI1(ND11,2)
_CALL MIX(T118,T018,GC,VOL1BsHCL+DELT)
TI18¢1)=T118(2)
- Tp18(1)=7036(2) _
CaLL TDELAY(THI?»WCL-FAREA(G),GC;DELx12vN012sTUiB(Z))
On. 130 I=1.ND12 : -
TH12C1,1)=TH12{[,2}
‘130 CONTINUE B
TI19(2)=TH12(ND12,2)
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PROGRAM PLANTM 74/74  DPT=1 FTN 4.4+R401 03730477 14.24.43, PAGE 8 e
400 CaLL MIXCTE19»TO1956CsVOLI9sHELPDELT) PLANT2 401 wr :
TI19¢1)=T119(2) PLANTZ 402 =z B
o TO19¢1)=TU19¢(2) PLANTZ 403 <
T24=T019(2) ' PLANT2 404 o
] TI20(2)=THXCA1(1,2) PLANT2 405
405 CALL MEIX(T120,TD20,GAI-VOL20sWALDELTY PLANT2 406 3
T120¢1)=T120(2) : PLANTZ 407 i
Tn20C1)=T020(2) PLANT2 408 o
- IFC(IPUHPAR.EQ.2,AND, IPUMPAL.EQ.2) GO TO 401 PLANTZ 409 =
CaLL TOELAYCTOUCL WAL ADUCT»GAT»DELXD»NDDUCT»TD20(23) PLANTZ 410 !
410 491 CONTENUE PLANT2 a1l -
TT11R(2)=T1 PLANTZ 412 i
TI11L(23=T17 PLANTZ 413 i
CAaLL DMIXCTI®IRsTI11L»TU11sGHs VOL11»WHR WHL#DELT) PLANTZ 414 :
TI11R(1I=TILIR(2) ~ PLANTZ 415 i
315 TIT1LC1)=TIHILL2) PLANT2 416 i
TN11¢13=T011(2} PLANT2 417
calLL RSYSSEC(RESID) PLANTZ 418
IF(RESID.LT.5.0) 60 TO 999 ] PLANT2 419
IF(MDDCICOUNT>TWI.NELO) GO TO & PLANT2 420
420 TFCIPRINTCIRLNE.C) CALL HXTPR(TIME) PLANT2 421
IFCIPRINT(2).EQ.0) GO TU 3 PLANT2 422
CALL RHXIOP(TIME) PLANT2 423
| CALL LHXIOPCTIME? PLANTZ 424
— 3 CONTINUE PLANTZ2 425
1) a25 IF(IPRINT(3).,EQ.0) GO TU 4 PLANT2 426
- CALL RMIXPRCTIME) PLANT2 527
I CALL LMIXPRCTIMED PLANT2 428
4 CoNTINUE PLANT2 429
IFCIPRINTC4) JNELO)} CALL PIPEPR(TIME) PLANT2 430
330 6 CoNTINUE : PLANT2 431
Gn 107 PLANTZ 432
999 CANTINUE ) PLANT2 433
T CaLL TEPRIN . PLANT2 434
6o T0 1 PLANTZ 435
435 9999 STOP PLANT2 436

ExD PLANTZ 437
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SUBROUTINE TCORE

7

ar74

SUBROUTINE TCORE(PTCI,PTCO-TBCO)

TRANSIENT CALCLATION IN CORE

PTCI =
PTCO =
TRCO =

N

1
CMMON
#

CAMMON
CAMMON
@

CAMMON
COMMON
CAMMON
CNMHMDON
COMMON
COMMON

INLET TEMP. AT CORE
OUTLET TEMP. AT CORE
DUTLET TEWP. AT BLANKET '

FPARALY PRCAPPsPNsNIP»NZPsPHsPSRCsUF»DEXTsFB-ORODsPPH»NOPTL
» 5PN
/PARAF/ PCF PMF sPRF s PRAFsPTF»PAF s PUF s PSKF s PSHGPPSKCAPSDC,
PSRC1-PSRC2
/PARAMS PCMsPMM, PRAM, PAC+PULC
/PARACY PCCsPHC» PRAC» PAS»PUSs
PTC»PDEZ2»TCI»TCli» PHLsCC
/PARAS/ PCSsPHSsPRASSPSKSsPSRSAPSDS»PTS»PTHPDELIsPVYsPVH
/ND8/ CETIpu(T)
ZNO9/ ALPC7I,EDUMCLI0)
FNOTS BETA(T)»LAMDACBISEL

FNDS/ DELX .
/PARAZ/ XU{4)s8(4),PNO

DELT» TIME» MAXHX s DUMMY» ICOUNT» IKOUNT» IW» THC

COMMON /RAN/ 08,035,036,037,D38,040,D41,042,063,0845045,0465D052,

FORGEPNSH»D39»0872088sSLSCH,STIME#»STRIN
COMMDN /NEW/ RUC»TRI»IOPT» IOPTRACFAFSsTOsALPHA
DTMENSTION COEF(3)sTi(8}sXn{4)

EXTERNAL FUN1

DaTA  ILINEZOQ/

PNO=PN

IFCPNJGT.0.1%#PDEC)Y GO TY 7

Pw=0,0

G Tn B

CALL NEUTRONCPND

CANTINUE

IF(NSW.GT.0) GO TO 5

SPN = ALPHASPN + (1.-ALPHA)

Gn 70 6

CaLL OECAY(POEC,IOPT»IDPTBsCFrFSsTO»TIMED '
5PN = ALPHA%PN + PDEC

CHNT INUE
AF=PRCUPPESPN#1.E3/ (4. 186EN1PANZP)

0n 1 N=1,0

T1CNY=FUNLI(NsTIME» X0}

N=4

CALL JULY31{TIMEsDELTsX0-XNsNsFUNT,usT1)
On 11 I=1:4

XnCIy=XNCD)
PTCO=2.0#xD(33-PTCI
DELTC = PTCO -~ PTCI
DTEC = {1.-PRCI®RWC/PRC/(1.=-RWCI®DELTC
TRCD = PTCI + DTBC
TCE=FPTCI
TC0=PTCD

IF(MODCTKOUNT A IWCILNEL D) GO TU 2
IF(MOOCILINE,S0).NELO) 40 TO 3
TLINE = ILINE + 1

HeITE(&61.100)

3 WRITE(H51,101) TIMEsSPNsPNsDEXT,Fu»0RND,0ELK,X0»PTCOs TBCH
100 FARMATCIHL»/ /252X, gutscs CRE ##aneyg , 7

aPT=1 FTN 4.4+R4Q1 03730/77

TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TEORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TEORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
YCORE
TCORE
TCURE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TCORE
TEORE
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SUBROUTINE TCORE Tu/T4  OPTS FTN 4,4+R401 03/30/77 14.24.43. PAGE 2
113X, #%~—POWERCRELATIVE}=### » 9{1H-)} » #REACTIVITYL(DELTA=K/K)}# » TLORE 59 e . _
2 A(1H=3 + ZH%%* » 19(1H~) » #TEMPERATURECDEG-C)# » 21(1H-) »1H®#s/» TCORE 60
60 3 5Xs ATIME#s/» TCORE 61
4 5%, #(SEC)#s 5X» #TOTAL#s, 5%, #FISSION#» 3Xr #ACCIDENT#, 2X» TCORE 62
S #FEEDBACK#s 2Xs #SCRAM#, 6Xs #NET#s 8X» #FUEL#s 7Xs #CLADZ » TCORE 63
6 5Xr #COOLANTRs 2X» #STRUCTURE#s 2Xs #CDRE#s 6Xs #BLANKET#,/ TCORE 64 o
. 7 117%s, #OUTLET# »4Xs POUTLET# ) TCORE 65 Z
65 101 FNRMAT(3Xs1PE10.3,6E10.3 » OPF10.2s 5F10.2) TCORE 66 O
2 CONTINUE “TCORE 67
RETURN TCORE 68 2
END : TCORE 69 =
SUBROUTINE STEADY 74474 0OPT=1 FTN 4.8+R001 03730477 14.24.483, PAGE 1 o
to
1 ’ SUBRDUTINE STEADY STEADY 2 -
[ - o . _ S¥eADY 3 - =1
C CONTROL 'OF STEADY CALCULATIDN STEADY 4 ]
C ) STEADY 5 fras)
5 - COMHON/TEMP/ TIL1(23»T01(2)»TI2¢2)»T0202)5T13(2)»T03(2),TT14(2)» STEADY [3 e
. o mo T04C23eTISC2)2T05(2)sTI6(2)2TOG(2)TITC2),T07(2), STEADY T e
# TT8(2),T0B(2),TI9(23,T0O9(2)TI10(2)»TOLOC2),TITIR(2)s STEADY B
. ® TI11L(2)»TO11¢2), i . STEADY 9 -
f T11202),T012(2)»TE13(2),TO13C(2),T114(2)2T014(2)> STEADY 10
10 # TI15(2),TD15C(2) s T116(2),TD16(2)>TI17(2)»T017(2)> STEADY T
# TIL6C2),TD18L2)}»TT19(2),TO19C2)»T120(2),T020(2)> STEADY 12
R e TH1(31,2),TH2(31,2)TH3(31,2),THU(31,2)5TH5(31,2)>» STEADY 13 o
u THEC31-2)s THT (31232 THB(31,2)» THO(3122) s TH10031+23»  STEADY 14
v THI1C3152),THI2(31+23»TH13(3152) STEADY 15
15 CHMMON /VDLN/VOL1,YDLZ,VOL3sVOL4»VOLS»VOLG,YOLT7 »VOLBsVOLY»VOL10,  STEADY 16
" vOL11,VY0L12,V0L13,V0L14,V0L15,VDL16,V0L17,VOL18,s STEADY 17
# VOL19,v0L20> STEADY 18
o s WD1sNDZsNO3sND4PNDSsND6»ND7sNDB>ROFsND10sNDL11sND12,  STEADY 19 ~ o
I ® DELX%-DELX2,DELX3rDELXGsDELX5,DELX6,DELXT7sDELXE» STEADY 20
— 20 % DELX9Y»DELX10,DELX11,DELX12>» STEADY 21
o @ NND1»NNO2 »NND3 » NNDS s NNDS > NND6» NND7 s NNDBs NNOO - NND1Os  STEADY 22
> s NND11sNND12 STEADY 23
I COMMON #THAL/ THXHA1(31,3),THXMAL1(31,3), THXCAI{31,3) STEADY 24
- ) COMMON #THT1/ THXHI1(31,3),THXMI1(31,3),THXCI1(31,3) STEADY 25 _

25 COMMON /THI/ THXHI (31,3)sTHXMI (31,3),THXCL (31,3) STEADY 26

~ COMMAN /THA/  THXHA (3153)»THXMA (31,33, THXCA (31,3) STEADY 27
COMMON #ND/ NDASNDI»TAIN STEADY 28
COMMON /PARAL/ PRCPPsPNsNIPsN2PsPH,PSRCsOF »DUMMY(3)»PPHNDPTY STEADY 29

cOMMON  EERR,ERROR STEADY 30
.30 __. EERR=0.0 . LSTEADY | 31 [
CabL INITIACCTCI-TCO) STEADY 32
CALL CORE(TCA) STEADY 33 A
THOUT=TCI STEADY 34
THIN=TCD STEADY 35

35 CALL INITIAICTCIN,THOUT,TCOUT,THIN) STEADY EY)

o _ CALL IHSCTCIN, THINsTHOUTTCOUT) _ _STEADY iz .
CaLl INPUTA (TAIN) STEADY 38
CaLL INITIAACTCOUT»TAINSTEIND STEADY 39
CALL AIRC  (TCOUTrHOsTAIN,CO»TCINsTCOUT) STEADY 40

00 4 IF(NOPT1.EQ.0) GO TO 7 STEADY a1 _

CaLL COREHCTCI) STEADY 42

——— (7 Dg 10 I=1,2 STEADY 43 o
TI1CI)=T01¢13=TI2C¢1)=Tn2CT1¥=TI12C1)=T012¢1}=TCD STEADY 04
TI3CI)=TO3CI)=TIGCL)=TO4CIISTI1ACI)=T4CTI ) =TILRCII=TILIL(II=TD11 STEADY 45 )

35 t o¢I} = TI®L3CI) = TO13C1) = VCI STEADY 46
TI15CI3=TOSCI)=TI15C1)=TUIS{I)=TI6CI)=Y06C(1)=T116C1)=T016(I}=TCOUT STEADY 47
{77¢1)=TO7CI)=TE17CI)=TOI7CI)=TI8CI)=TNSCL)=TI18(1I=TD18(1)=FI9(I) STEADY 48

, oo 1=T09CI2=TI19C1)=TOLPCI)=HD , _STEADY 49
TT10¢1)aTP10CI¥=T120CE)=TUZ0C1I=THXCA{1,2) STEADY S0

50 10 CANTINUE STEADY 51
D 11 J=1.2 STEADY 52
Do 12 I=1,nD1 STEADY 53

12 TWI{I,JI=THT(L» )=TCD STEADY 54
Do 13 I=1,ND2 o R S _. SIEADY 5% _

55 13 TH2CI,JI=THB{1,JI=TCI STEADY 56

P 14 I=1,ND3 STEADY 57
14 THICI»J)=THO( 15 J3=TCI STEADY 58
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SUBRBUTINE STEADY Ta/74a OPT=1 FTN 4.83+R401 03730777 14,28.43. PAGE 2 g
. .. . . . Do1s5.Is1,ND% STEADY 59 | e
15 THA{TrJI=THI0CT+J2=TCOUT STEADY 60 &~
60 0D 16 I=1,ND5S STEADY 61 -
16 TYS(I»,J)=TH11{TI»J)=HD STEADY 652 -3
_ Dp 17 I1=1,N06 STEADY 63 |
17 TH6(T»JI=THIZ2(T,J)=HD STEADY 64 o
11 COMTINWE STEADY 85 ~ |
65 on 20 I=1,3 STEADY 66 '
0p 18 J=1,NDA STEZADY 67
THXHALCJ» 1I=THXHACIS 1) STEADY 63
THXMALCJ» T =THXHACIST) STEAQY 69
THXCALCJ# I)=THXCACJST) STEADY 70
_Te __ 18 CONTINUE STEADY 71
0n 19 J=1.N01 S5TEADY 72
THXHI1CJr [2=FHXHI (Y5 1) STEADY 73
THXMI1CJsT)=THXML(J-1} STEADY 74
THXCT1CJr II=THXCI (s 1) STEADY 75 o
7s 19 CONTINUE STEADY 76
—_— 20 _CONTINUE o STEADY 77
CaLL STOYPR STEADY 78
I RETURN STEADY 79
END STEADY 80 . _ ——
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SUBRODUTINE INPUTA 78774 uPT=1 FTN 4,3+R401 03/30/77 14.24.43, PAGE 1

. SUBROUTINE LNPUTACTAIN) INPUTA 2
C INPUTA 3
% INPUT ROUTINE OF AHX DATA INPUTA 4
[ INPUTA 5
5 [ TAIN = INLEY TEMP OF AIR ATV AHY INPUTA 6
C . INPUTA 7
L COMMON /ND100/ UNA>UAT»HAMDA»AMUUS St ,S2sWNA»HAT s DELX»DE1#SNA»SAL INPUTA 8
COMHON ZENDEX/ MAXHXsNPsTO»THsTL2RAM»CNA»GNAS ANRs ANV ANVY» ANSS, INPUTA 9
& CAISGAIsALR,AIVSAIVV,AF s A0 A TAUS AKMS CHsGMs HAL M TNPUTA 10
10 # ERR»OLL»ABD1»ABD2,ABCY5ABC2 INPUTA 11
CMMON /ND/ NODA-NDI INPUTA 12
COMMON /PARAL/ PRC,PP,PNsNIP»NZP,PHsPSRC,OF »DUMMY(3)»PPH,NOPTY INPUTA 13
o o CNMHMON /LENG/ TTT,SIGL1,5IGL2 INPUTA 14
COMMON /ND&/  DUM{19)»RHrHE INPUTA 15
15 1000 FRRMAT(16I5) INPUTA 16
1001 FNRMAT(8F10.0) INPUTA 17
200 FARMATCIH» 43X, 28H##use  THX INPUT OATA ®esss /) INPUTA 18
2000 FORMATCIH #6X»8(1) NUMBER OF DIVISION csvveevevscvanaaasnaasttsrI10s INPUTA 19

. 1 10X #NUMBER DFf TUBE .cvacecsasssccescssaneaaa®s 10 sy  INPUTA 20 -
20 2001 FORMATCIH »6X»%(2) OTAMETER OF TUBE (M) cssesrncccancsrasesds INPYTA 21
1 1PE1D.3,10%, #THICKNESS OF TURE (M) ssavessssnraasssea®, 1PEL1Q.3 INPUTA 22
277 V1X»#EFFECTIVE LENGTH OF TUBE (M) seacassssss®s1PELI0.I /) ENPUTA 23
2002 FNRMAT(IH s6X»#(3) SNDDIUM PROPERTIES# ¢/ 21X»#CONDUCTIVITY#,8X» INPUTA 24
1 2SPECIFIC HEATHs7Xs#DENSITY#»13Xs4VELQCITY® INPUTA 25

25 2/ 18%s SVIH(KCAL/M/HR/DEG~-C) _ _ (KCAL/KG/DEG=C) (KG/MeR3)  ,  INPUTA . 26 .
3 12XsH(M/SECI® /7 21%,1PE10+3,12Xs1PE104327%#1PE10.3s10Xs1PE10.3  INPUTA 27
4/ INPUT A 28
2004 FORMATCIH »6Xs%(4) AIR PROPERTYIES® // 21X»#SPECIFIC HEAT DEN INPUTA 29
1S1TY® /7 20X, 29H(KCAL /KG/DEG~C) (KG/M##3) INPUTA 30
30 277 21%,2C1PEL0.359X) /) INPUTA 31
i 2006 FNRMATCIH »6X»44H(5) SURFACE AREA OF FIN (MF#2) setsusctsanns » INPUTA 32
1 1PE10.3» 10X»40HSURFACE AREA (EXCLUNE FIN) (M##2) ,.4e.s #»1PE10.3 IRPUTA 33
2//711%»40HSURFACE AREA OF BARE TUBE (M882) ....ues ¢1PE1CG.3,10%, INPUTA 34
3 HOHFIN EFFICIENCY wuesesnsvansacssnsncasses #1PEL0.3 /) INPUTA 35
35 2007 FORMATCIH »6X»#{(6) METAL WALL PROPERTIES# INPUTA 36
177 21X, #CONDUCTIVITY#,8X»#SPECIFIC HEAT#»7Xs#DENSTTY®,13%, INPUTA 37
2 #THICKNESS® / 18XsS51H(KCAL/M/HR/DEG=C) {KCAL/KG/DEG=C) (K INPUTA 38
3G/HER3) slaXs#(MI® INPUTA 39
477 21X 1PE10.3,12%X, 1PE10.3, 7 X, 1PE10.3510X»1PEL0.3 /) INPUTA 40
40 2008 FORMAT( / 6X»%MAX ERROH = #,£10.3) INPUTA 41
2009 FORMATC / 6Xs%51 = #,E10.3,5X,#5NA = #3E10.3,5XsPWNA = #,F10,355% INPUTA 42
# » #82 = #,F10,3s5%X,%*5A1 = #,E10.,3,5Xs#HAT = #,£10,3/ INPUTA 43
_ B GXRHANY T _#,F10.3,5Ks#AkY = #5E10.3,5X,#ANSS = ®R£10,3)  INPUTA 44
"2010 FNRMATC 6X,4DEY = #sF10,3,5%s28L) = #,E10.3,5Xs9UNA = #2E10.3) INPUTA 45
45 2011 FORMATC/ 6Xs%AL2 5 #,E10.3,5X,#UAI1 = #,E1043,5%,#UAT = #,E£10.3, INPUTA 46
& SEsHANR = #,E10,3:5%,2AIR = #,F£10.3) INPUTA 47
2015 FORMATCLH »6Xs2(7) PITCH OF TUBE sessvvsscnsecnssvassensansits INPUTA 48
1 1PE10.3210Xs #D1AMETER OF TUBE (M) sovsonsnnnnnsarssas®s1PELQ.D INPUTA 49
2/7 11X>#EFFECTIVE NUMBER OF STEPS IN TUBE svsese®s1PE10.3,10%» INPUTA 50
50 3 SEFFECTIVE LENGTH OF TUBE (M) ..veseeeees®rlPEID.3 INPUTA 51

o R 877 11Xs2HETGHT OF FIN (M} cuwsnsrsssassnnnsnnsss®s1PEL10,3210Xs INFUTA 52 B o
5 FBITCH DF FIN (M) cavevesvssaas #p 1PE10.3 INPUTA 53
e 6/ 11Xs#THICKNESS OF FIN (M) soesvacnapsecneesns®s1PE10.3 /) INPUTA 54
2016 FORMATCLH »6X»%(8) ATR PROPERTIES® // 21X BCONDUCTIVITY®,8X» TNPUTA 55
55 o 1 8KINEMATIC VISCDSITY® / 18Xs20H{KCAL/M/HR/DEG-C) = »6X, _____ INPUTA ___ 56

2 10H(HR®2/SEC) 7/ 6X»2(15X21PE10.3) /) INPUTA 57
PaAT=3.121592654 INPUTA 58

P0—LL 8G6NS ON4




~ SUBROUTINE INFUTA Tars7a OPT=1 FTN 4.4+R401 03/30/77  14,24.43, PAGE b E
B WRITE(61,200) INPUTA 59 a
e e o READ (60-1000)  _ MAXHXsNP S e i et e INPUTA 60 S, 72}
60 WRITE(61s2000) MAXHX» NP INPUTA 61 =
o _ READ(60-1001) TAIN _ . INPUTA 62 )
READ (60,1001) TO,TWsTL INPUTA 63 CN"'
o B HRITEC6122001) TOsTWsTL . INPUTA 64 o !
READ(60,1001) RAM,CNA»GNA INPUTA 65 -3 .
65 . . __513€0,5%(T0-2,0°TH) IEE24PAT oL . ...__INPUTA 66 - ™ |
ANVVZHC/51/NP/GNA INPUTA 67 &4 |
WRITE(6152002) RAMsCNA»GNA» ANVY INPUTA 68 =
READC(605,1001) CAI,GAT INPUTA 69 !
. WRITE(61,2006) CAL,GAI INPUTA 70 [
70 READ (60,1001) AFsAOsA»TAU INPUTA 71 ]
T . HRITE(61,2006) AF,AQ,A»TAU . ... IwPuTA 72 e i
READ C6051001) AKM»CH»GMswALM INPUTA 73 i
L WRITEC6122007) AKMyCMsGH»wALM N . INPUTA 74 o :
. NRA=MAXHX INPUTA 75 !
75 € CALCULATE CONSTANT INFUTA 76 . :
52 T(0.SETDI*#ZHPAT INPUTA 77 -
—— I _ANSS=(I0-2.0%THISPAT#TL e e e e _INPUTA [4: 2 . [, |
SNA=ANSS INPUTA 79
SAI=TD*PAI CoeTL o L _ INPUTA 80 o
80 ANV=S1ANYY INPUTA 81
N ) READ (60710013 YYsDDDsDNNsOLL»DHH=AAASTTT . ___.___INPUTA _ 82 o
i WRITEC6152015) YY,DDDsDNNsOLLsDHHs AAA» TTT INPUTA 83
— —_ e _._.__ AV = 73B0.0%PP/6000.0/NP . G _ENPUTA 84 _ I o I
oS WNAZANYSGNA INPUTA 85
= 85 HWAT=AIVRGAT ) . . .. INPUTA 86 ) B )
} c WRITEC61,2009) S1sSNAsHNASSZsSALs WAL, ANVS ALYV ANSS INPUTA a7
DEASTD-2.0%TH i . INPUTA 88
AL 1=0.625%RAM/DEL# (ANVYSDE 1 #GNARCNA/RANS3600,0) 40,4 INPUTA 89
e e WAL L 0/AL IO L IR HALMAAKM ) #3600, 0 e e _INPUTA 90 IR
%0 Una=1.0/UNA INPUTA 91
c WRITE(61,2010) DE1sAL1sUNA o INPUTA 92 o
ANR=DE} INPUTA 923
CROSS = (YY-ODDISDLL/DNN - 2.0#DHH#TTT#{DLL/UNN) /AAA _ INPUTA 94
WETL = 2.0%(YY-DDD+DLL/DNN+2, 0#DHHS{DLL/DNN)/AAR) INPUTA 95
95 . _ATR = 4,05CROSS/WETL o L INPUTA 96 )
ATVY = AIVY/CROSS INPUTA 97
READ (60,1001} RAMDA,AMUU INPUTA 98
WRITEC61+2016) RAMDA»AMUU INPUTA 99
RE=ATVV®AIR/AMUY INPUTA 100
100 PR=CAI#AMUUSGAT/RAMDA®3600,0 INPUTA 101
L ANUSSE=0,. 0927 *RE##0,7224PR##0,33333 : o INPYTA_ 102 o
“ALZ=ANUSSE®RAMDA/ALIR TNPUTA 103
UGT1=C1o0/AL240. 1HHALM/AKH) INPUTA 104
Uall=1.0/UATI1/3600.0 INPUTA 105
105 UAI  =UALI®CAO+TAURAF) /4 INPUTA 106
c WRITE(61,2011) ALZ>UAILsUAT»ANRSAIR INPUTA 107
o ) RETURN ) . __ INPUTA _ 108
END INPUTA 109
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SUBROUTINE INITIAA 7a/Ta aPT=1 FTN 4.,4+R401 03/30/77
SUBROUTINE INITIAACTNIN,TAINsTNOUT) INETIAA

C - INIYTAA
C INITIAL SET GF CONSTANT IN AHX INETIAA
C INITIAA
c TNIN = INLET TEMP, OF SODIUM GCODOLANT AT AHX INITIAA
C TAIN = INLET TEMP, OF AIR AT ARWX INITIAA
C TADUT= DUTLET TEMP. OF SODIUM COODLANT AT AHX INITIAA
c INITIAA
L COMMON /NU100/ UNA,UALsRAHDAS AMUUSS1 52, WNASHAT»DELX»DE1»SNASSAL TNITIAA
CAMMON FINDEX/ HMAXHX»NP»TOsTHaTL-RAMpCNA>GNA»ANRS ANV ANV s ANSS, INITIAA

L CATsGAT,AIRS ATV ATV AF»AC» A TAUF AKMs CMrGMs HALMS INITIAA

L ERRsDI L+ABD1»ABD2sABC1,ABC2 INITIAA
COMMON /THA/  THXH(31»3)»THXM(31»3)sTHXC(31,3) INITIAA
INVEGER TITLE® INITIAA

C CALCULATE INITIAL GUESS INITIAA
Up =UNA INITIAA
Ap =SNA INITIAA
Uy=t.0/UNA+1.Q/UAT INITIAA
UH=t.0/UH INITIAA
Aa=0.5#(SNA+SAT) INITIAA
Ef1=WNASCNA/(RAI®CAT) INITIAA
EE2=EXP(=UHHAA/CHNARCNAY R (1 ,.0=FE1)) IMNITIAA
EEH=(1.0-EE2)}/(1.0~EE1%EE2) INITIAA
EE1=1.0/EE1 INETIAA
Eg2=EXP(-UH#AA/(HAT#*CAT)I®*(1.0-FE1)) INITIAA
EEC={1.0-EE2)/(1.0-EE1%EE2) INITIAA
c WRITEL61,2012) UH>AA,EEHSEEC INITiAA
2012 FORMATL /7 6X»%UH = #,E£10.3,5Xs#AA = 8,F10.3»5X,%EEE = #,E10.3,5%X, INITIAA
* ®E1 = #,E10.3) INITIAA
THXH{HAXHX»12 = TNOUT INITIAA
TUXC{1,1) = TAIN + {TNIN-TNOUT) /EE1 INITIAA
THXC(MAXHX,1)=TAIN INITIAA

THXHC 1,1)=TNIN INITEAR
MAXH=MAXHX=1] L3 DELX=TL/FLOAT(MAXH) INITIAA

DT =(THXHC(HAXHXs1)-THXH(1,1))/FLOAT{KHAXH) INITIAA

DN =(THXCOHAXHX,1)=THXCC151)3/FLOATC(HAXH) INITIAA

Dn 10 I=2,HMAXH INITIAA
TUXH{T# 1 Y=THXH(I-1,12)+DT INITIAA
THXC(TI»1)=THXC(I=1+1)+0D INITIAA
10 CONTINUE INITIAA
0n 11 I=1sMAXHX INITIAA
THXMCT-1)=THXH(T»33=0457(THXC( 1134 THXH(I>1)) INITIAA
THXH(I22)=THXH(I-1) INITIAA
THXCCI#2)=THXC(1s1) INITIAA
11 CaAnNTINUE INITIAA
O 12 I=1sHAXH INITIAA
THRMCI»2)z0.52(THXMCTI s 1) +THXH(TI+1,10) INITIAA

12 CONTINLE INITIAA
WRITE(61,2013) INITIAA
C=THXH{MAXHX»1} INITIAA
WRITE{61,2015}) INITIAA
HRITE(61-,2014) (THXHCI»I)sI=1,MAXHX) INITIAA
WRITE(61:2016) INITIAA
HRITE(E1,2014) (THXM{I-1)sE=i,HAXHX) INITIAA
HRITEC(81,2017) INITIAA
HRITEC6152014) (THXC(I»1)sI=1,HAXHX) INITIAA
2013 FORMATCLIH »,6X»%{9) INITIAL GUESS TEMPERATURE DESTRIBUTION (DEG-C)® INITIAA
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SUBROUTINF INITIAA T4/74 neT=1 FIN 4.4+RA01 03730,77
1/) INITIAA

2019 FPRHUAT(LH »16X»10F10.22 INTF]AA

60 2015 FNRHATC(IH »14X.85ECONIARY CODLANT (INLET TO OUTLETI® /) INITFIAA
2016 FORHATL/ 15X RHETAL MALL%® /) INITLAR

2017 FPRHATCY  »15%X,5A]R COOLANT C(UUTLET TO ENLET)® /) INITIAA

SNA=SNA/TL ENITIAA

SAT=5Aal1/0LL INITIAA

65 11=0 INITIAA
MAXH=MAXHX-1 L] UELX=TL/FLOAT¢{MAXH) INITIAA

ARDE=0.525NA/CNA & ABO2=WNA/DELX INITIAA

ARC1=0.5%5A1/CAT % ABC2=WATI/DELX INiTlAS

C WRITE{61,2030) ABD1,ABO2»aBC1,AHC2 INITLAA

0 2030 FRAMAT(10X,#AB = #,4€13.3) INITlAA
RFTURN INLTIAA

EwD INlTlAa

SUBROUTINE INITIAY Fas7a 0PT=1 FIN &5.4+R401 03/30/77

1 SIBROUTENE INITIATI{TCIN-THOUT-,TCOUTATHIN) INITIAY
C INTTIAL

C INITIAL SET OF CONSTANT IN [HX INITIAL

c INTT1AL

5 c FCIN = INLET TEMP. OF CULD COOLANT AT IHX INIT1AT
[ TaOUT = DUTLET TEMP. OF HOT CONLANT AT THX INITIAT

[ TeOuT = QUTLET TEMP. OF COLO COOLANT AT IHX INITIAIL

C THIN = INLET TEWP. QOF HDT COOLANT AT [HX INITLIAL

C INITIAT

10 COMMON /NU1/ Uss e UUL»002,NEL-DE2 INTTI1AI
COMMON #THI/ THXH(353}sTHXM(3123)»THXC(3123) INITIAL

CTMMON FNO37 NP»D1,02,D02»HAXHX INITIAL

COMMON /ND&as V1sVZsRAMpCHsCCrCMeGHaGCrGLH» VHADOL » AKM» GMsDELX» INITIAI

o D122 AHF AL SCoSHrHHANCHPAT 51252 INIT1AY

15 CAMMON /ND/ NDASNDI INITIAL
INTEGER TETLE® INIT1AL

1000 FNRMATCI6ES) INIFEATL

1001 FARMAT(8F10.0) INITIAL

1002 FARMAT(I5»5X+7F10.02 INITIAI

20 200 FNRMAT(IH1 43X, 280e0a8e  IHX [NPUT DATA efass s} INITIAI
2000 FNRMATCIH »6Xs#C1) NUMBER OF DIVISTON cocussevvsonsnsarssssa®sE10/) INITIAL

2001 FrrMATC1H »6X,2(2) CONDUCTIVITY OF SOOIUM CKCAL/M/HR/DEG-C)#» INITIAT

1 1PE10.3»10X »aSPECIFIC HEAT OF PRIMAARY COOLANT seuweee®r1PELIQ.3 INITIAT

27 94¥s*(KCAL/KG/DEG-Ce INITIAL

25 3/ 11Xs¥SPECIFIC HEAY OF SECONDARY CODL+ sasneossPrIPE10,3510%, INITIAL
q eSPECIFIC HEAT OF METAL WALL ceveveevsees®r1PF10.3 INITIAL

5/ 354 (KCAL/KG/DEG-C)R-04Xs ¢ {KCAL/KG/BEG-CI® INITIAL

67/ 11X»00HDENSITY OF PRIMARY CAOUDLANT (KG/M#%3) ...»1PE10,3,10%s INITIAL

T 4OHDENSITY OF SECONDARY CODLANT (KG/M223) »1PE10.3 INITIAI

k1) B/7 11%,40HDENSITY (OF METAE WALL (KG/MP®R3) .o.cceeverlPELCG.3 /) INITIAY
2002 FORMAT(IH »4Xst(3) EFFECTIVE LENGTH DF TUBE (M) cscsaascons®s INITIAI

I 1PE10.3,10K »oEFFECTIVE VOLUME OF PRIMARY. COOL+ suwase®r1PE10.3 INITIAL

2/ 102Xp6H{HE®]) INITIAL

/ INIT1AI

35 2003 FARMATULH »6%»%#(4) NUMBER 0OF TUBES .sovosvnsvessrrrasvsenvaa®riiOr INITIAI
1 10X, 4 INNER DIAMETER DF TUBE (M) sescevsassecss®s1PELD.3 INITIAT

2/7 11%»*DUTER DIAMETER OF TUBE (M) siweersvasnsa?s1PE10.3,10X, INITIAX

3N INITIAT

2004 FnAMATC1IH »6Xs#(5) CONDUCTIVETY DF METAL WALL cocsaasoncesa®s INITIAL

a0 1 1PE10.3 7 31X 8 {KCAL/M/HR/DEG-CI® ) INITIAI
2005 FNRMAT(1IH »18X,10F10.22 INITIAL

2006 FNRMAT(LH »6X,¢06) INITEAL GUESS TEMPERATURE DISTRIBUTIDN {DEG~C)® INITIAT

1 /3 ) INITIAT

2007 FNRMATCLH »1&X%»aPRIMARY CONLANT {INLET TO GUYLET)® /) INITIAIL

a5 2006 FNRMAT(/ »1S5X,%HETAL WALL® /) INITIAIL
2009 FNRMATC/  »15X,#SECONDARY COOLANT (ODUTLET TO INLETY® /) INITIAI

2010 FNRMATCIHE»10X,®AFTER CYCLE®,I3 / 10X.8VALWE OF TEMPERATURE® / ) INITIAL

o Fal=3,141592654 IMITIAL
HRITE{61,200) INITIAT

50 RFAD (60,10002 MAXHX INITIAL
WRITEC61, 20000 MAXHX INITIAT

REald (6010013 RAMsCHrCCsCHMrGHsGCAGH INITIAI

HRITE{61,2001) RAM,CHrCC»CMrGH, GC2GM IRITIAL

READ(60,1005) GLH»VH INITEAL

35 WRITE(61,2002) GLH:VYH INITIAI
AFADCE60,1002) NP,D1,D2 INITFAL

v 41,2003) NP,01,02

INITIAL
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43
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72
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SUBROUTINE INITIAT Tasty 0PT=1

RFEAD (60,1001) AKM
WRITE(61,2008) AKM
60 B12=D2-D1
NI =MAXHX
[ ICHTJIGAWA
SH=D2#PALISFLOAT(NP)
AH=VH/GLH
65 c WRITEC(61-2020) S51s5HswHsAH
2020 FORMATC /7 10X»®ICHIJIGAWA®/ 10Xs# §)1 =

€ NIJIGAWA
$6zD1#PALRFLBATING)

70 AC=(0.5%011222PA]*NP
o C
DE1=4,0#AH/SH
Dg2=D1
Uu1=wWHsAH/GH
15 Uy2=HC/aCsGC

FIN 3.84R401%

#3E10.32% SH = #,E10.3»
i # WH = #sE10.3»% AH = #,E10.3)

AL 150.625%RAM/DELS (UYL1#DE1#GH=CH/ RAM®3600.0. }2%0.4
ALL2=0.625%RAM/DE2#{UUZHDE2H#GCH*CC/ RAM®3600.0 I#%0.4

Ud =(1.0/8L1+40.252D12/AKMI#3600.0

Ug =(1,0/8L2+0,255D12/AKMI#3600,0
80 UH =1.0/UH

uc =1.0/0C

c HRITE(61,2021) S2,5C,WCsAC,DEL,DE2,0U1,UU25AL1,AL25UH,UC
2021 FORMATO/ /10X 2NIJIGAMA® /10X»# 52 = #5E10.3,% SC = %+£10.3»

10Xs#DE1 = #,£10.35% DE2 = #sE1043» & YUL = #,E10.3»

= #,E10.3,

|
— & # WC SHE10,3, ® AC = #,F10.3
&3 85 &

& # UU2 = #,E10.3/7
! i & # ALl = #,E10.3,% ALZ = #,E10.3,% UH

M # UC = #,E£10.3)

€ CALCULATE INITIAL GUESS
90 TMAY = C(THIN#THDUT}/2. ~CH#HR®(THIN=THOUT )/ CGLHAUH#SH)

TCAV = TMAV — CH®WHS(THIN-~THBUT)/{GLH*UC#SC)

DTC = CHUYHH(THIN-THOUTI/(2.#CCH*HC)
TeIN = TCAY - OTC
TeDUT= TCAV + OTC
95 THXH(L,13 = THIN
THXH(MAXHX»1) = THOUT
THXC(1»1) = TCOUT
THXC(MAXHXs1) = TCIN
... MAXH = MAXHX-1
100 DELX = GLH/FLDAT(MAXH)
DT = (THOUT=THIN)/MAXH
DR = (TCIN-TCOUT)/MAXH
DO 10 I=2sMAXH
THXHCI»1)=THXH(I=-1,13+DT
105 . TUXCCIs1)=THXC{I-1,1)+DD
10 CONTINUE
D 11 I=1,MAXHX
THXM(Is1)=0.5%(THXCCT» 1) #THXH{ 213
11 CONTINUE
110 0 12 I=1sHAXHX
THXHCI»2)=THXHCL»1)
THXC(I»2)=THXCCI»1)
THXMLI2)20.5=(THXM(T» 1) #THXM(I+121))
12 CANTINUE

-
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SUBROUTINE IRETIAT Tas7a 0fT=1

SuBROUTINE AIRC Tusig PT=1

oo oOoOooOn

FTN 4.0+R&0L

THOUT = THXH{HAXKX»1)

TrauT = TaXC(1.1)

WRITE(61,2006)

WRITE(61,2007)

HRITELS1,2005) (THXH(Ts1)s[=1,MAXHK)
WRITE{61,2008)

WRITEL61+2005) {THXM(I»1)»I=1,HAXHX)
WRITEL61,2009)

WRITE(61-,2005) {THXC(Is1),I51,HAXHX)
In 13 D= ,HAXHX

THXM{1»3)=THXH(I>1)

13 CONTINUE

RFTURN
En)
FTN #4.4+R401

SUBROUTINE AIRCCHIAHO»CL,CO»TIHCI»TINCO) °
STEADY CALCULATION IN AHX

H1
HN

cr
¢n

INLET TEMP. OF HOT COGLANT IN AKX

OUTLET TEHMP. OF HOT COOLANT IN 8HX
INLET TEMP. OF COLU CROLANT IN AHX
QUILET TEMP. OF COLD CDDLANT IN AHX

#Houon

CnHMON /ND10QG/ UNASUAT »ttAMNA» AHUUS 51,52, WNASHAL,DELX-DEL »SNASSAT

CnHMON SINDEX/ MAXHX NP»TO»TH,TLsRAHCNA-GNAS ANA P ANV ANV ANSS,
® CAL»GAL+ALRAAINA ALYV AF #AQ- A» TAUS AKM» CHA M HALM,
o ERRsDLL»ABO1»ABN2,ABC]»ABC2

CTIHMON /THAY  THXH(31r3)»THXM(31»3)»THXC( 31232

CouMoN  EERH.ERJUR

CAMHON sOPTIGNs IPRINTC4)»TPLOT»KPLOT»1DERUG

INTEGER TITLEY
ITERATION STAHT

HAXH=HMAXHX~

100 CANTINUE

EFRA=0.0

TUXC(MAXHX»2)=C1

THXHC 1,2)=Hl

Dn 20 [=2,HAXHX
THXHEI,2)=CABDZ-UNAYABD] )/ (ABD2+UNA#ABDT I # THXH(
=+ +CUNATSNAY /(CNA®CABD2+UNABAHDY) Y2 THRMC
J=HAXHX-T+1

THXCCr2)={ABC2-UATABC1 )/ (ABCZ+UATRABLI ) #THXC (U+142)

+(UAT®SAL)/{CALRCARCZ+UATZAICT )ISTHXM(D  »2)

1-1:2)
I-1,2)

20 CONTINUE

0n 22 I=21.MAXH

THAM{l s 2)=(UNASSNAC CTHXHC 2 2) 4 THXH{T +152))+
* UATRSATH(THXCLT»2)+THXC(TI+122)))/
" (2.0%(UNA®SNA+UAT®5AF))

22 CANTINUE

MTEET 1rdd=THEM( 1,2)=0458THXNM{ 2+2)-THXM{ 1.2))
THXH{MAXHR » 1) STHAM(MAXH,2) 4050 CTHXM{MAXH, 2) =THXM{HAXH=1+2))
On 23 1=2-MAXH

THxs{ T1)=THAHCI =1 »2)+0.56¢(THXN{ I22)-THXM( 1-1,22})

23 CNNTINUE

Hn = THXH(MAXHX»2}

Cn = THxC{1,1) -

IF(IDEBUG.ER.¢) GO TN 2

TYTLE9=6HATIR

HRITE{S5122014) TITLEY

TITLE9=6HHNT

wRITE(S61,2014) TETLES S OTHXH{T,2)}r1=1,MAXHX)
TITLEY=bHMETAL

HRITE(61,2014) TITLEY »{THXB(Ir1)sI=1,HAXHK)
TITLE9=6HCOLD

WRITECBY1»2014) TITLES ,CTRXC(T,2)r [=1sMAXHX)

2014 FNRMATCIH »A6,10E12.3/(7X»10E12.3))
2

CANTINUE

0n Sa I=1,MAXHX

T (ASSCTHAXH(T 1 )-THXHLT»2) )/ THYHLU[# 2} . GTLEERRD
o FERHEABSCIHXH( T #1)-THXHCE» 222/ THXH{I»2)
IF(AAS(THACCI» 1) —THXC{I,2))/THXC{1,2).GT.EERRD

03s30/77 "

ENTITIAL
INITIA]
INIVIAL
INITIAT
INITIAL
INITIAL
INIT1AL
INITIAI
INITIAL
INITIAIL
INITIAIL
INITIAL
INIT1A]
ENITIAL

03/30/77

AIRC
AIRC
ATRC
ATIRC
AIRC
ATRC
AIRC
ATRC
ALRC
ALRC
AFRC
ATRC
AIRC
AERC
ALRC
AIRC
ALRC
AfRC
AFRC
AFRC
ALRC
4IRC
AIRC
ALRC
AIRC
AIRC
AIHRC
AIRC
AIRC
ATRC
ATRC
AIRC
AlRC
AIRC
AIRC
AIRC
41IRE
AlRC
ATRC
AIRC
ALRC
4IRC
AIRC
AIRC
AIRC
ALRE
ATRG
4TRE
&IRC
ATIRC
ATRC
ATIRC
alng
AIRC
ATRC
AIRC
ARG
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129
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SUBROUTINE AIRC Tas74 orT=1

#  EERR=ABSCTHXCCI-1)-THXCCI,2))/THXCCL,2)
. IFCABSCTHXM(I»3)—THXMETs 1))/ THXMCI»1) . GTEERRD
60 ®  EERR=ABSCTHXM(I»3)-THXM(I»1))/THXMCIs1)
54 CONTINUE
DN 61 1= 1sMAXHK
THXHCI#1)=THXH(I»2)
TUXCCI» 1I=THXC(Ls2)
65 THXM(Is3I=THXMCIS1)
THXH(T+3)=THXH( 1, 2)
—,. THXC(Is33=THXC(I,2)
61 CONTINUE
N IF(EERR.GT.ERROR) GO TO 100
70 IF CABS{HD-TIHCI)/HO.LE.ERROR) &0 YO 1
ATVV = CTIHCB=TIHCI)/(HI-HDI®ATVY
ATV = (TIHCO-TIHCI)/{HI-HO)®ATY

_ ... HAL = AlveGAl .
ARCZ = wAI/DELX
_75 IF(IDEBUG.NE.O) WRITE(61,2015) AV

2015 FARMAT(10X»#ATV=%,E12.3)
RE=AIVVHAIR/AMUY
PR=CAI*AMUUSGAT /RAMDA#3600.0
o ANUSSE=0,0927 ¥RE®40,7224PR%%0,33333
80 AL2=ANUSSESRAMDA/ATR
UATI=(1,0/AL2+0+ 1%wALH/AKH)
UAT1=1.0/UAL1/3600.0
UAT =UAI1#(AQ+TAURAF)/A

i
— IFCIDEBUG.NE.Q) HWRITECH1,2016) wUwAI
® 85_ . _ . 2016 FNRMATCLOXs#UAL=#5F12.3)
Gn Tn 1900
| t RETURN
Enp

FTN 4,4+R401

03/,30/77

AIRC
AIRC
AIRC
AIRC
AIRC
ATRC
AIRC
AIRC
AIRC

_AIRC

AIRC
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AIRC
AIRC
AIRC
AIRC
ATRC
AIRC
AIRC
ATRC
AIRC
AIRC
AIRC
AIRC
CAIRC
AIRC
AIRC

AIRC
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SUBROUTINE IHS

1

100

-

20

22

23

Ta/74 OPF=g FTH 4.4+R401
SUBROUTINE THSCCI»HI»THUsTCO)

STEADY CALCULATION EN IHX

C1 = INLET TEMP. OF COLD CDOLANT IN IHX
HI = INLET TEMP. OF HOT COOLANT IN IHX
THD = QUTLET TEMP, OF HOT COOLANT IN IHX
TcO = DUTLET TEMP, DF COLD COOLANT IN IHX

CNMHMON /KOt / UH UC-UUL,UU2-DEL+DEZ

COMHON /THEZ  THXH(3123)s THXM{313)p THXC(3153)
CAMMON /ND3/ NP»D1,D2,0D02, MAXHX

COMMON /ND4/s VI»V2sRAMsCHrCCrCMAGH2 GCoBLH» VH2 DD 12 AKM» GMsDELX»
L D12+AH» AC»SCrSHr WHAWCAPAT

COMMON EERR»ERROR

COMMON sNEW/ RHC»TRILIOPT-INPTRsGFsFSsvOLL
COMMON #OPTEON/ IPRINTC4)»IPLOT»KPLOT»IDEBUG
INTEGER TITLE9

TERATION START

MAXH=MAXHX=1

ii=0

CONTINUE

ARO1=0.5%5H/CH 3 ABDZ2=wH/DELX
ARC1=0.5#5C/CC 3 ABC2=WC/DELX
THXC(HMAXHY»2)=CI

THXH (1 »2)=HI

CNNTINUE

EFRR=0.0

DN 20 I=2sMAXHX
THXH{[»2)=(ABD2~UH®ABD1 )/ CABDZ+UHEABDT )R THXH (I =1,2)
o ) +(UHBSH) /(CH* (ABD2+UH2ABD1))  #THXM(I-1,2)
J=MAXHX-F+1 )
TuXC(J»2)=(ABC2-UCHABCY) / (ABC2+UCEABCI I #THXC(J+152)
u +(UCHRSCY/ (CCHCABC2+UCHABCL)Y) #THXH(J »2)
CONTINUE

Dn 22 1=1,HAXH
THXMCI»2)=CUHOSHR CTHXHC T » 234 THXHCI+1,2))+

» UCHSCECTHXCCL»234THXCC(I+1,2))) 7

® {(2.0% (UH#SH+UC#5C})

CANT INUE

THXM( 151}=THXM( 152)-0.54CTHXM( 2,2)=THXM( 1,5))
by

THXH{MAXHX 2 1} THXM(MAXH22) 40,52 CTHXMOMAXH 2) =THXH(HAXH~1»
Do 23 I=2,MAXH ’
THXM( I»1)=THXM{ T-1+,2)+0.5%(THXM( I»2)=-THXMC T=1,2)2
CONT INUE

THD = THXHOMAXHX,2}

Te0 = THXC(1»2)

IFCIDEBUG.F49.0) GO Tn 3

TITLE9=6HIHS

WRITE(61,2014) TITLES

TITLE9=6HHDT

HRITE(H61+20148) TITLEY »(THXHCT»2)»I=1sMAXHX)
TITLEY=6HME VAL

HRITE(B6122014) TITLE9 »(THXM{I»1)sI=1,MAXHX)
TITLE9=6HCOLD

WRITEL61,2014) TITLES »(THXC(I»2)»I=1sMAXHX)

2018 FORMATC(IH »A86,10E12.3/(7X%»10E12.3))

03/30/77

IHS
1HS
IHS
THS
IHS
IHS
IHS
IHS
IHS
IHS
IHS
IHS
1HS
IHS
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IHS
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IHS
IHS
1HS
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ILH
IHS
IHS
THS
IHS
IHS
IHS
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IHS
IHS
IHS
IHS
IHS
IHS
IHS
IHS
IHS
IHsS
IHS
iHS
IHS
THS
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IHS
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IHS
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SUBROUTINE IHS Tas74 OPT=1

60

65 .

70

75

3 CONTINUE
DA 54 I=1,MAXHX
IFCABSCTHXHCT»1)-THXHCI+2) 3/ THXHCI»2) . GT.EERR)
& EERR=ABS(THXH(T+1)=THXH(I,2)2/THXH{1,2)
IFCABSCTHXCCI»1)-THXCCTI»23)/THXC(I,2) .GT.EERR)
- EERR=ABSCTHXC(I,1)~THXCCI,23)/THXCLIs2)
TFCABSCTHXMCI»3)-THXM{T»13)/THXM{I,1).GT.EERR)
# EERR=ABSCTHXM(T53)=THXHM(I+1)D/THXM{1s1)
54 CoNTINUE
DO 61 I= 1,MAXHX
THXH(I1)=THXHCI,2)
THXCC(I»1)=THXC(1»2)
THXH(T»3)=THXHMCI»1)
THXHCT»3)=THXH(I+2)
THXCC(T+3)=THXC(I»2)
61 CANTINUE
IF(EERR.GTLERRORY 6O TO 1
IF (ABSCTHO-TRI}/THO.LE.ERROR) GO TO 2
CT = €I —(HI-COI#(THO-TRE)/{HI-THD)
Gn To 100
2 RFTURN
END

FTN 4,4+R401

03730777

IHS
THS
1HS
THS
1HS
1HS
IHS
THS
IHS
IHS
IHS
LHS
THS
THS
THS
IHS
IH5
THS
IH5
IH5
THS
IHS
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SUBROUTINE TAIR Tasta QPT=t FIN 4.8+Ra01 03/30/77 16.24.43. PAGE 1 ;g
1 SUBROUTINE TAIRCTINPI»TUUT1»PARAL,PARAZ» THXHs THMMs THXC s THXM) TALR 2 O
c THIR 3
c TRANSIENT CALCULATION IN AHX TAIR 4 &
¢ TAIR 5 =
5 COMMON #ND10G/ UH»UC»> RAMDA» AMUILIs AHs AC WH1sWCL »DELXHX»OE 15 5HSC T4IR 6 ©
DIMENSION  THXH(31,3), THMHM(3153)s THXCC312 33 THXM(3153) TAIR 7 X
CAMMON FINDEX/ MAXHX,NP»TOs TH»TLsRAM, CHo GHs ANR»YUT» 115 ANS5,CCs TAIR 8 - !
RGCrAIRSUUZ,V22  »AFrADs A» TAUSAKMs CMe GMs HALM TAIR 9 -3 |
COMMON /NO5/ DELK»COELT»TADUMMY »DELT»ICOUNT IKDUNTsIH YalR 10 ! :
10 CAMMON OUMsERR TalR 11 o !
IENTEGER TITLES TAIR 12 e~
DATACPALI=3,14159254) TAIR 13 i
FFCICOUNT.NE.1) GO Tt 7 : TAIR 14 :
On B050 I=1sMAXHX TAIR 15 |
15 THMHC LS 23=THMMCL51) TAIR 16 i
8050 CONTINUE TAIR 17 ;
D2=T0/2.0 TAIR 18 ;
D1=(T0-2.08TH) /2.0 TAIR 19 :
D12=02-D1 TAIR 20 !
20 MAXHM1=MAXMX-1 TAIR 21 :
0N 8051 I=1sMAXHMY TAIR 22 ;
THUXM(Is1)=THXHCI > 23 THMMCTp1) #0458 (THMM{I+1 51 )= THHM(I,1)) TAIR 23 :
8051 CNNTINUE TAIR 24 :
AM=NPEPAT#0,254(D2+D1)=(D2-D1) TAIR 25 :
25 7 CANTINUE TAIR 26
| i V1=V115PARAL TAIR 27
b V2=V224PAKAZ TRIR 28
it HH =WHI®PA4RAY1 TAIR 29
WC =HCESPARAZ TAIR 30
| 30 AL1=0.625#RAM/DEL @ (VIBDE18GHECH/RAMRIG600.0)#80,0 TAIR 3 :
UH=(1.0/AL1+0,9#HALHM/AKMI #3600, 0 TAIR 32 :
Uy=1,0/UH TAIR 33 ;
RE=V2#AIR/ANUY TAIR 34 :
PR=CC#*AHUUSGC/RAMDA#3600,0 TAIR 35 :
35 ANUSSE=0.0927#RESH(),7220PRE#0, 33333 TAIR 36 ;
AL 2=AMUSSESRAMDA/AIR TAIR 37 ‘
UC=1.0/AL2+0 17 HALM/AKH THIR ET:] :
Ug=1.0/UC/3600.0 TAIR 39
Ue=UCH{AD+TAURAF ) /A TAIR 50
40 THXH(1,2)=TINP1 TAIR a1 |
THXH(1s3)=TFINP] TALR 42 i
8 CONTINUE TAlIR 43 :
S1=2.09HHECHUDELT TAIR a4 !
i $2=2,02CH2AH2GHRDELXHX TAIR 45 |
a5 SA=UHRSHEDEL XHX#DELT TAIR 46 i
A1=51+52-53 $ B1=51-52-53 TAIR a7 :
C =51-52+53 H D =2,0%53 TAIR 48
E1=51+52+53 TAIR 49
DN 1201 N=2,MAXHX TAIR 50
50 TUXH(Ns2)=A1 7/ E1® THXH(N-1,1) TAIR 51 —_
1 +B1 / E1% THXH(N=1:2) TAIR 52 ;
2 -C / El® THXH(N 1) TAIR 53 ‘
+D /7 EIHCTHXMON=1s13+THXM(N=-152}} TAIR 54 :
1201 CONTINUE TAIR 55 :
55 TAUT1=STHXHOMAXHX»2) TAIR 56 - |
51=2,0%ACBGCHCCLDEL XHX TAIR s7 :

S52=2.04WCECCH*DELT TAIR 58
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SUBROUTINE TAIR

&0

65

70

75

80

85

0

95

100

105

110

T4/T4 oPT=1 FTN A.4+R401
53=UC*SCH#DELXHXH#DELT
A1=51-52-53 %
C =z51+52-53 3
E1=51+52+53

Op 1203 N=2,MAXHX
HzMAXHX-N+1
THXC{Hs2)=A1 / EL1#THXCIH »1)

B1=51-52+53
0 =2.0%#53

1 -B1 7 E1% THXC(M+1s2)

4 +C  / El® THXC(M+1,1)

3 +D /7 EIP(THXM(M  »2)+THXH(Y  »1))
1203 CANTINUE

1
2

S1=2,.0%CHMEARRGM

S2=UHHSHHDELT

53=UCHSCHDELT

A1:51-52-53 5 B1=0.5%52

¢ =0.5%53 % D =51+452+53
WRITE(61,2012) 51552,535A1,B1,CsD

DN 1202 N=2,HAXHX

THXM{N-1,2)=A1 7 D # THXM(N=1,1)

+BL 7/ D HCTHXH{N=1s13+THXH{(N=1,2) 4+ THXH(N» 1D+ THXHIN,2))
+C /D HCTHXC(N=1s1)+THXCIN=122)+THXC(N»1I+THXCINIZ2))

1202 CANTINUE
8006 CONTINUE

52

8007

54

60

55

51

THMM(1, 1 )=STHXM(1,1) =05 (THXM(2, 1) ~THAM(1» 1))
THHHC12)=THXM(1p2) =055 (THXM(252)-THXM(1,2))

bDn 52 [=2,MAXHM1

THMHET 1 )=THAM(I=11)+0. 58 (THXMCI» 1) -THXM{I=1-113]
THMM(I»2)=THXKCI-152) 40,5 CTHXM{L» 2)=THXH{I-152))
CONTINUE

03/730/77

TAIR
TAIR
TAIR
TAIR
TAlR
TAIR
TAIR
TAIR
TAIR
TAIR
TAIR
TAIR
TAIR
TAIR
TAIR
TAIR
TAIR
TAIR
TAIR
TAIR
TAIR
TAIR
TAIR
TAIR
TAIR
TAIR
TAIR
TAIR
TAIR

THMMCMAXHX s 1 IS THXMOHAXHML » 1) 40 S¥CTHXMCHAXHM1» 1) =THXM(MAXHM1-1,12) TAIR
THMMOHAXHX s 2)=THXM{MAXHM 1> 2240, SFCTHXM{MAXHML »2)-THXH{MAXHM1-152)) FAIR

CANTINUE

EERR=040

0A 54 1=1,MAXHX
ERROR=ABS(THXH(I»3)-THXH(I,2)) /THXH(1,2)
IF(ERROR.GT.EERR) FERR=ERROR
ERROR=ABS(THXCCI»3)=THXCCI+2))/THXC(I»2}
IF(ERRGR.GT.EERR} EERR=ERROR
CONT INUE

IFCEERR.GT.ERR} GD TD 55

DO 60 I=1sMAXHX
THXHCI»1)=THXH{I:+2)
THXCCL»1)=THXC(I+2)
THXM(I+1)=THXH( 152}

CONTINUE

TOUT1=2THXH{HAXHX»2)

RETURN

CONTINUE

DD 51 I=1sMAXHX .
THXHCI»3)=THXH(I-2)
THXCCIs3)=THXCCI,2)

CONTINUE

Gp Tn 8

END
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TAIR
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TAIR
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SUBROUTINE TIHS T&/Ta OPT=1 FTN 4.4+R401 03/30/77 14.24.43, PAGE 1 Hd
1 SUBROUTINE TIHS(TINPIsTINP2»TOUT1,TOUT2,PARAYIPARAZS THXHs THMM» THXC TIHS 2 ?%
c TIAS 3
c TRANSIENT CALCULATION IN IHX TIHS [ wn
4 : TIHS 5 =
5 #rTHXM) TIHS 6 0
COMMON /ND1/ UH2UC»UU3»UUL»DELsDE2 TIHS 4 gg
COMMON /#NO3/ NP»D1,D2,002»MAXHX TIHS 8
DIMENSION  THXH(3153)s THHM(31,3)s THXC(3153)»THXM{31,3) TIHS 9 :g
COMMON /NDS5/ DELKsCDELTsTsOUMMYSsDELT, ICOUNT» IKOUNT, I TEIHS 10
10 COMHMDN DUM»ERR TIHS 11 o
CUMHUN /NO4/ V112V22sRAMPCHrCCrCMaGHGCrGLH2VHP D015 AKMS GMa DELXHX»  TIHS 12 =
D122AHs AC» 5Co SHaWHLISHWCL1PAT TIHS 13
INTEGER TITLES TIHS 14
1000 FNRMAT(16I5) TIHS 15
15 1001 FNRMAT{BF10.0 ) TIHS 16
1002 FNRMAT(IS»SX»7F10.0) TId$ 17
2000 FORMATC(IHL»10Xs%CYCLE =#s15»5%,#N0. OF DIVISION =%.13 s/ TIHS 18
# 10X, #*INITIAL VALUE DF TEMPERATURE # / ) TINS 19
2001 FNRAMAT(1O0X,Al,5X,10F10.2 ¢ (16Xs10F10.23) TIHS 20
20 2002 FNRMATL / 10Xs%DELT = #5sF5.2s5%s%C1 = #sFS5,255%Xs%02 = #3F5.2,5%s TIHS 21
& ®C3 = #sF5,225%s TIAS 22
& #Ch4 = BpF3.2-5%4 %Y1 = B,F5,2,5Xs#V 2 = #,F5.2) TIHS 23
2003 FnRMAT( / 10XsBRAM = ®aF6.2,0Xs8CH = #,F5,2,5Xe %00 = #,F95.2,5%, TIHS 24
BOM = #,F5.2,5%s8GH = #pF7.2,5%, 8260 = H,F7,2) TIidS 25
25 2004 FORMAT( / $10Xs2ICHIGI GAWA LENGTH = #,F5,2,5Xr#VOLUME = 2,F5.,2s TIHS 26
* S5XstR = #,F6,2) TIHS 27
2005 FORMATC 7 10X,#NIGI GAWA NDOs OF PIPE =%#,J5,5X»%[N R = #,F5.3s TIHS 28
® SXs#OUT R = #5sF5.3,5X,s%R = #,F6.2) TIHS 29
2006 FNRHATC /7 10X,#METAL KM = #pF5.2s5Xs#CM = #,F6,3,5%» TIHS 30
30 L] FGM = #aF10,.3) TINS 31
2007 FORMATE 7 10Xs#001 = #,F5.2,50,80C2 = #,F5.2,5%+#003 = #,F5,2,5% TIHS 32
# #2CCH = #,F5,2) TIHS 33
2010 FNRMATC 10X, BTIME = ®#3F6.2s5XstW1 = #»F6H.2» TIHS 34
BOX Y2 = BaF6.2s5Xe#WH = RpE10.301HC,E10.301H)»SXs#WC = #,F10.3, TIHS 35
35 S1H(,E10.351HY»//»15Xs #VALUE OF TEMPERATURE® s ) TIHS 36
IFCICOUNT.NE.1) GO TO 7 TIAS 37
D 8050 I=1sHAXHX TIHS 38
TUMMCTI22)=THMH(I,1) TIHS a9
8050 CNNTINUE TIHS 49
40 [ WRITE(61,2003) RAMsCHsCCrCHy GH,GCE TIHS 41
[ WRITE(6152004) GLHs»VH»DD1 TIHS 42
C HRITE(61,2005) NP»D1,02,002 TIHS 43
o WRITE(61,2006) AKM»CMsGM TIHS 44
KaXHM1=MAXHX-1 TIHS 45
05 Dn 8051 I=1,MAXHM1 TIHS 45
THXMCI 23D =THXKHC(I»r2)=THMMCL» 1) 40 5# (THMMCI #1401 )=THMM(I>1)) TIHS a7
8051 CONTINUE TIHS 48
Am=NPHPATI®0.25%(02+01)8#(D2-01) TIHS 49
. 7 CONTINUE TIHS 50
50 Hy1=yU3*PARAL TIHS 51
Un2=uUa«PARAZ TIHS 52
Wi =WHI#PARAL TIHS 53
WC =HCI®*PARAZ TI4S 54
AL2=0.625%RANM/DEZ2#{UU2RDE2Z#G0HCC/ RAMB3IG00,0 JHED,4 TIHS 55
53 ALYI=0.6254RAM/DEL 4 (UULHDE 1 #GHRCH/ RAH“3600 0 IR#D.g TIHS 56
UH =(1.0/AL0+0.25%012/AKMIH3600.0 TIHS 57
Ur =(1.0/AL2+0.25%D12/AKMI#3600.0 TIHS 58
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SUBROUTINE TIHS 74774 T OPT=t FTN 4,8+R401 03/730/77  14.24.83. PAGE
Uy =1.070H TIHS 59
Ug =1.0/0C R S _TIHS _ __60 e
&0 THXH(1»23=TINP1 TIHS 61
THXH(1»3)=TINP1 TIHS &2 B B
i 8 CONTINUE TIHS 63
o 51=2,04nH#CH*DELT TIHS 64 ~
R S2=2,0%CH¥AH#GH40ELXHX TIHS 65
55 SITUHHSH*DELXHX*DELT B o TIHS 56
Ay=51+52-53 3 B1=51-52-53 TIHS 67
C =51-S2+53 % D =2.0453 TIHS 68
E1=51+52+53 FIHS 59
c HRITEC(G61,2012) S51,52,53:A1,B1,C,05E1 - TIHS 70
70 2012 FORMAT(SX>5{(S5sA)= #,5%>,8E£13.3) TIHS 71
0n_120) N=2%HANHX . TIHS _ T2
THXHCN»23=A1 + E1# THXH{N=1,1) TIHS 73
+B1 / E1# THXH(N=1-2) TIHS T4
2 ~C / E1#® THXH{(N 1) TIHS 75
75 3 +D /4 E1#(THXM{N=121)+THXM(N-1,2))} TIHS 76
1201 CpQNTINUE TIHS 7T
TOUTL=THXH{MAXHX»2Y TIHS 78 .
$1=2.00ACGCRCCHOEL XHX TIHS 79
Sp=2,00HC#CCHDELT _ TIAS B0
80 $3=UC#SCEDELXHX®DELT TIHS B1
A1=51-52-53 % B1=51-52+53 TIHS 82
¢ =51+52-53 % D =2.0853 TIHS 83
E1=51+S¢2+#83 77 TIHS B4 e e
WRITE(61,2012) S515,52-S3,A1-B1,Cr0E1 TIHS 8BS
85 THXC(MAXHX,2)Y=TINP2 TIHS 86
DD 1203 N=2,MAXHX TIHS 87
M=MANHX-N+1] TIHS [i1:3
THXC(M»2)=A1 / EL#THXC(H 1) TIHS 89
A =Bl s El% THXCAHM#31s2> TIHS . __90__ J— —_—
20 +C  / E1# THXC(M#1:1) TIHS 91
3 *D 7 EI#CTHXMO(M  2)+THXMIM  ,13) TIHS 92 }
1203 CANTINUE . TIHS 93
TQUT2=THXC(1,2) . TIHS 94
S51=2,0#CHBANSGH TIHS '9s
95 S2zUHHSHEDELTY Tids 96
S3=UCHSCRDELT . TIHS 57
e ... A1=51-82-53 8 . B1s0.5#52 . .YmHs = 98 S
C 0,553 % D =51+52+53 TIHS 99
. WRITE(61,2012) S1,52553,A1,B1-CsD _ TIHS 100 _
100 Dn 1202 N=2,MAXHX TIHS 101
THUXM(N=122)=A1 s D % THXM{N=1,1) e TIHS 102 _
1 +81 / 0 Y(THXH{N=1»1)+THXHIN-12s2)+THXH(N»2)$THXHIN»2)) TIHS 103
- 2 +C /D #{THXCIN~1,1)+THXCON~1,2)+THXC(N»1)+THXC(N,2))  TIHS 104 _ _
1202 CONTINUE TIHS 105
105 8006 CNNTINUE . TIHS 106
THHM{121)=THXHC121)-0.54(THXM(Z2-1)=THXM(1s1)) TIHS 107
- CTHMM(122)=THXM(122)-0,55(THXM(222)-THXH(1+2)) e ei—e... VIHS 108 _ — e
O 52 [=2sMAXHME TIHS 109
THHM(Ts 1 )=THXMCI=1,1)+0.5CTHXM(T+1)-THXHM(I~1,1)) TIHS 110
110 THMMCT» 2)=THXM(I=1,2)+0.5CTHAM{Ls 2)=THXH(TI-1+2)) TIHS 111
32 CONTINUE . ~ TIHS 112
THHM{MAXHX » 1 3} THXMOMAXHMLI » 12+ 0. SF(THXM(MAXHM1 » 1 I-THXM{HAXHME-151)) TIHS 113
o THMMCMAXHX > 23 STHXMCMAXHMT 52340, S¥ CTHXHCHAXHML » 2)~THXMCHAXHH1~152)) TIHS 118 o
8007 CnNTINUE TIHS 115
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SUBROUTINE TIHS 74,74 0OPT=i FTN 4.4+R401 0373077 13.24.43. PAGE 3 g§
S U - _EERR=0,0 - ] ] ] ) o N TIAS 116 0
DR 58 1=1sMAXHX TIHS 117 pee
ERROR=ABS(THXH{I»3)-THXH(122)) /THXHCT22) _ _ _ TIHS . . Y8 . Py

IF(ERROR.GT.EERR) FEERR=ERROR TIHS 119 a

. ___ ERRDR=ABS{THXC(I»3)-THXCU»2X)/THXC(I,2) " TI4S 120 .~ oo &3

120 IF(ERROR.GT.EERR) EERR=ERROR TIHS 121 -

58 CONTINUE e TIMS 122 -~ ,
IFCEERR.GT.ERR) GO TO 55 : TIHS 123 [ ;
0p 60 I=1sMAXHX TIHS 124 o |
THXHCT 2 1)=THXHCI#2) TIHS 125 i [

125 . THXCCIs1)=THXCCI»2) o 1IMS 128 5
THXM(Is1)=THXH(I,2) TIHS 127 i
60 CONTINUE e TIHS S UL
TOUT 1= THXH{MAXHX»2) TIHS 129 !
TQUT2=THXC{1,2) TIHS 130
130 RETURN TIHS 131
5% CONTINUE TIHS 132
DN 51 I=1,RAXHX TIHS 133
THXH(T»3)=THXH{I+2) TIHS 134 ;
THXCCI»3)=THXC(I+2) FIHS 135 I
135 51 CONTTNUE TIHS 136
Go 10 8 TIHS 137 ;
EnD TIHS 138 .
SUBROUTINE MIX 74/74 OPT=1 FTN 4.,4+R401 03730/77 14.24.43. PAGE 1 }
1 SUBRDUTINE WIX(TI,T0sG»VsNsDELT) HIX 2 y
c MIX 3 :
[ CALCULATION OF MIXING DELAY MIX ] |
[ MIX 5 . e :
5 DIMENSION TIC2Y,70(2) HIX 3 :
o As2.08GRV MIX T _ ;
B=WeDELT MIX 8 ;
T062)=(BR(TIC2I+TIC1I+CA-BI*TAN{13)/CA+B) MIX g
RETURN MIX 10 ;
10 £ND _ MIX 11 ;
SUBRDUTINE TDELAY T4/74 oPT=1 FTN 4.4+R401 03730277 14.24.43, . PAGE 1 |'
1 SUBROUTINE TDELAYCT»WsArGsDELXsN,TI) TOELAY 2 |
[ IDELAY 3 !
[4 CALCULATION BF TRANSPORT DELAY TOELAY [ I
¢ N . el : TOELAY 5 e :
5 DIMENSIDN T(31,23 . TDELAY & :
: (NOS/ DUMMYCAY»DELT . . TDELAY 7 :
R=W#*DELT TOELAY 8
C=A®GRDELX TOELAY 9
TC1,2)=T1 TOELAY 10
19 nb 10 1=2,N TDELAY 11
T(L,2)=TCI=1513+(B=C)/(B+CIF(T(I-152)=T(1+1)) TOELAY 12
10 CONTINUE e B TDELAY 13 o
RETURN TDELAY 14

END TDELAY 15
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SUBROUTINE NEUTRON 74/76  OPT=y

o0

611

214
215

216
217

FUNCTION FUN

1201

FTN 4.4+R401 03/30/77

SUBROUTINE NEUTRON(ND)- ‘ NEUTRON
NEUTRON

CALCULATION OF NEUTRON DYNAMIC EGUATION NEUTRON
NEUTRON

EXTERNAL FUN NEUTRON
REAL NO-LAMDA NEUTRON

COMMON /NDS/ C{7)suC7) NEUTRON
CaoMMON /ND9/ ALPC(7I>IDPTC10)} NEUTRON
COMMON /NDT7/ BETA(TY,LAMDACS) S EL NEUTRON
COMMON /NDS/ DELK» DELT»TIME»MAXHX NEUTRON
COMMON /NDO/ XX(500) NEUTRON
EQUIVALENCE (BETOsBETA(T7)), CALDSALPCT ) NEUTRON
CalL RANAL NEUTRON
MAX=6 NEUTRON
CALL JULY3O0(TIMEsDELTsHoXXsHAXsFUNsX%(10)2XX{20}) NEUTRON
00 214 K=1,HAX NEUTRON
HKI=XX(X) NEUTRON
CeRI=XX(KI®BETACKY /LAMOACK) VEL NEUTRON
NG=0,0 NEUTRON
Dn 216 K=1.6 NEUTRON
NO=NO+LAMDACKI#C(K) NEUTRON
NO=EL/(BETO-DELKI#NO NEUTRON
CONTINUE NEUTRON
H(TI=ND NEUTRON
RETURN NEUTRON
EnD NEUTRON
Tas?a  0OPT=) FTN 4.4+R401 03/30/77
FUNCTION FUNCN»T»X) FUN
DIMENSION X(7) ‘FUN
COMMAN /ND7/ BETAC(?)sLAMDACS) SEL FUN
EQUIVALENCE (BETC,BETA(7)) FUN
COMMEBN /NO5/ DELK,» DELT»TIME»MAXHX FUN
REAL LAMDA FUN
FHN==LAMDACN)I#C(X(N)=X(7)) FUN
RFTURN FUN
EnD FUN

14,24

-
OO D N W

P Ny gy Y
DN O

et L
bW o

~nN N
[ ¥

27
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SUBROUTINE JULY30 T4s74  OPT=1 FTN 4.8+4R401 03730477 14.24.43. PAGE 1 E%
1 SURROUTINE JULY3IO0CTDT»X0r XN+ NMAX » AUXs02F1) JULY30 2
c JULY30 3 w
c SOLVE THE NEUTROM DYNAMIC EQUATION 8Y RUNGE-RKUTTA-GILL METHOO JULY30 8 =
c JULY3O0 5 =
5 CNMMON /NO7/ BETA(T) JULY30 6 &
EQUIVALENCE (BETOsBETAL7)) JuLY 3o 7
COMMON/NOS, DELK JULY30 8 3
DIMENSION XO(1),XN(1),@8(13,T1¢1) JULY3D 9 Py
T0=58RT(1.0/2.0) JULY30 10 =
10 DN 1201 N=1,NMAX JULY30 i
T1C(N}=DT#AUX{N»T»X0) JULY30 12
. XNCNI=XOONI+(TICN)-2,04Q(N}I /2.0 JuLy3o 13
_ 1201 Q{N) =Q{(NI¢3.0%(T1C(N)~2,0%ACN)I/2,0=T1(N)I/2.0 . JuLY30 14
XN(7)=0.0 ] JULY30 15
15 Do 1 X=1,NHMAX JuLY30 16
1 XNC7I=XN(7I+BETACKI#XNCK) JuLY30 17
XNC7I=1.0/{BETO-DELKI#XN(T) : JULY30 18
Tg=T+0T/2.0 JULY30 19
DO 1202 N=1sNMAX JULY 30 20
20 1202 TLCNI=DTHAUX(NS T XN) : JULY 30 21
DR 1203 N=1,NMAX ] JuLY30 22 :
XNEN)=XNCNI+ (1, 0=-TOYS(TICNI-GC(N)) JULY3O 23 i
1203 Q(N) =0(NI+3.0%(1.0=-TOI#(T1(N)I=B(N}}-(1.0-TOIHT1(N) JULY30 24 ‘
XNCT3=0.0 JULY30 25 ;
| .. .25 0N 2 K=1sNMKAX JULY30 26 '
— 2 XNC7I=XNCTI+BETACKI®XNC(K) JULY30 27 :
- XN(7)=1.0/(BETO-DELKI#XN{7) JULY30 28 :
Rt 00 1204 N=1sNHAX JULY30 29 i
| 1208 T1(N)=DTH*AUXIN,T95XN) JuLY3o 30 ;
30 DO 1205 N=1,NMAX JULY30 3 ,
o XNCNIZXNCNI+(L.04TOXHCTICN)=QEND ) JULY3O 3z :
1205 (N} =G(NI+3.0%(1. 0470 (T1(N)I=Q(N)I=C1.0+TOISTI(N) JULY30 33 :
XNCTI=0.0 JULY3o 34 _ i
DN 3 K=1rNMAX JULY3O 35 |
3S 3 XNCTI=XNCTIHBETACK)I#XNCK) JULY3O 36 i
XNC7)=140/(BETO=DELKI#XN(7) . JuLy3o 37 [
N To=T+DT JuLY30 18 i
00 1206 N=1,NMAX JULY30 39 :
1206 T1{NISDT#AUX{N, TS XN) JuLY3Q 40 I
49 DO 1207 N=1sNHAX JULY30 41
XNONI=XNCND+(T1CN)-2,04Q(N} I /6,0 JULY30 52
1207 Q(N) =Q(N)+(T1(N)-2.0%Q(N))/2.0-T1(NI /2.0 JULY3D - 43
______ RETURN JULY3O 49
EnD JULY30 45

"CARD NR. SEVERITY BETAILS DIAGNOSIS OF PROBLEM

1a 1 ¥N ARRAY REFERENCE OUTSIDE DIMENSION @0UNDS. : ;
16 I XN ARRAY REFERENCE OUTSIDE DIMENSION ROUNDS. . :

16 I XN ARRAY REFERENCE DUTSIDE DIMENSION BOUNDS.

17 I XN ARRAY REFERENCE QUTSIDE DIMENSION BOUNDS.

17 1 XN ARRAY REFERENCE OUTSIDE DIMENSION ROUNDS.

24 1 XN ARRAY REFERENCE OUTSIDE DIMENSION 8GUNDS.

26 i XN ARRAY REFERENCE DUTSIDE DIMENSION SUUNDS,
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SUBROUTINE JULY30 74,74  QPT=} FIN 4.4+R401 03/30/77 18.26.43. PAGE 2 E :
CARD NR. SEVERITY DETAILS DIAGNOSIS OF PROBLEM . 8 :
26 1 XN ARRAY REFERENCE DUTSIDE DIMENSION BOUNDS. i
27 1 XN ARRAY REFERENCE OUTSIDE DIMENSION BOUNDS. o :
27 1 XN ARRAY REFERENCE OUTSIDE DIMENSION BOUNDS. — = [
33 I XN ARRAY REFERENCE pUTSIDE DIMENSION BOUNDS. oy i
as I XN ARRAY REFERENCE DUTSIDE DIMENSION BOUNDS. &
35 1 XN ARRAY REFERENCE OUTSIDE DIMENSION BOUNDS. BN
36 I XN ARRAY REFERENCE DUTSIDE DIMENSION BOUNDS. o -3
36 1 %N ARRAY REFERENCE QUTSIDE DIMENSION BOUNDS. =~ :
SUBROUTINE JULY31 TasT8  QPT=% FEN 4.4+R401 03730477 _14,24.43. PAGE. 1 $ ‘
1 SUBROUTINE JULY3I1(TsDT»X0DsXNsNMAX» AUX»85T1) JULY3] 2 o~ i
C JULY31 3 L
_ . C __ _50LVE THE HEAT EQUATION IN CORE BY RUNGE-KUTTA-GELL METHWOD _ _ _  JULY1 =~ & = _ ‘
¢ ’ JULyY31 5 ;
5 DIMENSION XO{1)sXN{1},8C1),T1C1) U e oWURY3L 6 , e |
T0=SART(1.0/2.0) JULY31 7 |
D 1201 N=1,NHMAX JULY3L 8 ‘
T1{N)=DT#AUXIN>T»X0) JULY31 9 :
o L XNCNDEXDONI+CTLINI-2. 080 (N)) /2,0 . e e JULY31 10 |
10 1201 Q¢N) =QCNY+3.08(TI(NI-2,040(N))/2.0-T1(N}/2.0 JULY31 11 :
e Xe=TaDVL2.0 JULY31 2 ‘
DOp 1202 N=1,NMAX JULY31 13
1202 TH(N)=DT#AUXCN-TO» %N} JULY3L 14
00 1203 N=1,NHAX JULY31 15
15 XNON)EXNIN)+(1.0-T03#C(T1(NI-OCN)} . e JULY3Y A6 e
1203 Q(NY =@CN}+3.00(1,0-TO)*{T1{NI-QIN)I=C1,0-TOI*TLIND JULY31 17 )
__ . ..Dp 1208 N=1,NWAX . A JULYst 18 _
{204 TICNI=DTRAUX(NTOs XN JULY31 19
Dp 1205 N=1,NMAX JULY3t 20
20 ANCMISXNCNI# (L. 0+TOIR(TI(N) -QL(ND) JULY3L 21
1205 8(N) =0(N)+3.04(1,0+T0)#(T1(N)-B(N))-C1,0+TOI*TI(N) e _...dutvai 22
To=T+07 JULY31 23
T . 0p. 1206 N=1sNHAX . - R 24
1206 T1C(NI=DTHAUXIN,T9»XN) ; 25
25 On 1207 N=zjsNHAX JULY 31 26
XNCN)=XN(NI+{T1(N)}=2,0%0(NY}/6,0 JULY31 27
1207 QN3 =RCNI+{T1(NI-2,.0%0(N))/2.0=-T1(N)/2,0 o JuLy3t 28 )
RETURN JULY3L 29
o _ _EwD . o . O e, JULY 3T 30 R _
SUBROUTINE DHIX 747746  OPT=1 FIN 3,8+R4DO1 03730777 18.24.43, PAGE 1
1 SUBROUTINE DRIX(TI1-TI2sTOsBsVsnil, WZ,DELT) g:llx 2 T
c X 3
T SET OF CONSTANT IN CALCULATION ©OF HEAT EQUATION AT CORE ~~ ~OMIX ™ w
[ DMIX 5
TR T T T T U DIMENSION T TI1(2),¥12(2),T0(2) T R [ 153 ) oo T T :
A=2.02G8Y e oMy  F !
Bz (W1+W2IHDELT DHIX B :
. C=DELT/CA+B) . , DMIX 9 !
D=W1=(TI1C22+4TI1{1}) + w2®(TI2(2)+TI2012) DMIX 10 i
L 10 Ex(A-B)/(A+B) DMIX 1 i
Tn2)=C*D + E£=70(1) oMIx 12 i
_RETURN OMIX A3 f

a0 - U o oMIx T 1a
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PAGE

END : PARASET

SUBROUTINE PARASET Tarrq orT=1 FTN 4.4+4R401 03/30/77 1
1 SUBROUTINE PARASET PARASET 2
PARASET 3
LCALCULATION BF MIXING DELAY (#ITH DODUBLE INLET) oo oo ... __PARASET 4 [
: PARASET 5
5 COMMDN /PARA1/ PRC»PPsPNsNI1P»N2PrPHsPSRCsAF » DUMMY(3) s PPHsNDPT1 PARASET 6
COMMON /PARAF/ PCF»PMF,PRFPRAFSPTF»PAFsPUF»PSKF s PSHG»PSKCsPSDCs PARASET 7
# PSRC1sPSRC2 . PARASET 8
COMMDN /PARAM/ PCM»PMM» PRAM» PAC-PUC PARASET 9
COMMON /PARAC/ PCCrPMCsPRAC,PASsPUSPPTCsPDE2+AsBsPHCSC PARASET 10 o
10 COMMON /PARAS/ PCS»PMS»>PRAS,PSKSrPSRSsPSDSsPTS»PTHsPDELSPVsPVH PARASET 11
- COMMDN /PARAX/ FAC _ ... .. PARASET 12 e
COMMDN /NEW/ RHC : PARASET 13
o COMMDON /NO&/ DUN(19)’NHJNC o PARASET 14 o
PAaI=3.14159265%36 PARASET 15
15 PHC=PAT#(PSRCHAZ-PSRCZH#2)SPHRPHRAC PARASETY 16 e
" FaCc = PAT#(PSRCH92-PSRC2##2) PARASET 17
Py= Z.0#WH#RHWC/NI1P/N2P/PHMC*PH ] B . PARASET 18 .
NEWRYD NO JYURYOD / PIN PARASET 19
o N PHF=PAI#PRE2#2#PHUPRAF PARASET 20 e
20 NENRYD DENNETSU FYOMENSEKI PARASET 21
PAF=2.0%PAT#PRF¥PH PARASET 22 _
NENRYD HIMAKU NETSU DENTATSU KEISU PARASET 23
o PSD{=PSRCZ-PSRC1 - - PARASET 24 _
PUF=(1.0-SQRT{0.5))4PRF /PSKF+1,0/PSHG+0.5%PSDC/PSKE PARASET 25
_.25 PUF=1.0/PUF PARASET 26
HIFUKUZATI JYURYD . PARASET 27
PUM=FPAT#(PSRC2*22 PSRCI##2IRPHEPRAM PARASET 28
HIFUKUZALI GAI DENNETSU MENSEK] PARASET 29
e PAC=2.0%PAT#PSRC2%PH . _ o _ PARASET 30 L
30 HIMAKU=REIKYAKU NETSU DENTATSU KEISU = PARASET 31
- H1=0,625%(PDEL14PYRPCCRPRAC/PSKC)IR%0,. 49PSKC/PDES e PARASET 32 e
PUC=0.5#PS0OC/PSKC+1.0/H} 7 PARASET 33
PuC=1,0/PUC i . PARASFT 34 e
RETKYAKU JYURYD PARASEY 35
35 REIKYAKU JYURYD RYURYD o PARASET 36 o
PHWC=PMC®PVY/PH PARASET 37
o REIXYAKU-KODO NETSU DENTATSU MENSEKI . - . PARASET g
PAS=2,0®PAI#PSRCH*PH PARASET 39
TOKA CYDKE PARASET a0
40 PDE2=2,.0#(PSRCH#2_PSRC2%%2) /PSRC PARASET 41
REIKYAKU-KOOO NETSU DENTATSY KEISU PARASET 42
H2=0.625%(PDE2#PVHPCCHPRAC/PSKC)I®##0, 4%PSKE/PDEZ PARASET 43
P1YS=140/H2+0.5#*(PSRS-PSRCI/PSKS PARASET a4 -
PUS=t.0/PUS PARASET &5
a5 KODODAI JYURYOD : PARASET 46
PMS=PAL#(PSRS##2-_PSRCE#2IHPHEPRAS PARASET ar
RETURN . B PARASET 48 e
49
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— SUBRDUTINE INITIAg 74/74 OPT=1 FTN 4,8+R401 03730777 14,248,483, PAGF
1 SUBRDOUTINE INITIACC(PTCI»TRO) ENITIAC 2
INITIAC 3
INPUT OF CORE DATA AND SET OF CONSTANTS INITIAC 4
INITIAC 5
5 CaMMON /PARAL/ PRCAPPsPNeNIPsN2PsPHsPSRCBF2DUMMY(3) 2 PPH NOPTL IMITIAC -3
COMMON /PARAF/ PCF »PMF s PRF s PRAFSPTF s PAF s PUF »PSKF s PSHG» PSKC»PSDC» INITIAC (4
# PSRC1,PSRC2 INITIAC 8
COHMMON /PARAM/ PCMsPHMM» PRAM, PAC'PUC INITIAC 9
: COHMON /PARAG/ PCCsPMCsPRACSPAS,PUSsPTCsPDEZ2»ArBsPHCSCC INITIAC 10
10 COMMON /PARAS/ PCSsPMSsPRASSPSKS+PSRS»PSDSsPTSsPTHsPDELSPYsPVH INITIAC 11
COMMON /RAN/ D8,035,036,037,0¢8-080,041,042,033,044,045,086,052, INITIAC 12
#DB6,NSH»D3I9+D87»088,5L5CRASTIMESSTRIN INITIAC 13
CAMMDN_/RAN2/ ALPHACH) » ALPHD INITIAC 14
CoMMON /ND7/ BETAC(T)sLAMDALO)»EL INITIAC 15
15 COHMON /NDOO/ XXC500) INITIAC 16
CoHMHON /NOB/ C{TI»W(T) INITIAC 17
COHMON ¢#ND10s TIMEQ INITIAC i8
COMMON /NEW/ RWC»TRILIBPT»I0OPTRsCFsFS»sTO»SALPHA INITIAC 19
CAHMON /NDA/ DUMC19)pWHsHE IMITIAC 20
20 INTEGER TITLEY INITIAC 21
1000 FARMAT(8F10.0) INITIAC 22
1001 FORMATC(1615) INITIAC 23
2000 FORMATCIH »6Xs#(5) POWER FRACTION IN CORE evescccosasssnssats INITIAC 24
1 1PE10.310X-#TOTAL POWER (MH} cenevseoscsssssvssncenaBs1PELD.] INITIAC 25
25 2/s 1IXs2RELATIVE POWER esveveopuncengnsoncnansee®r2IPE10.3 /) INITIAC 25
2001 FORMATCIH »6Xs#(6) NUMBER OF ASSEMBLIES evvsvenccssscncscnssnsss®s INITIAC 27
1 _15,10Xs#NUMBER OF FUEL ELEHMENT PER ASSEMBLY ecevsssnsa#sIS5 /) INITIAC 28
2002 FORMAT{IH »6Xs,#(7) SPECFIC HEAT OF FUEL (KCAL/KB/DEG=C) ...bs INITIAC 29
1 1PE10.3,10X,*RADIUS OF FUEL E{EMENT (M) , vsssesse¥r]PE10.3» INITIAC 30
30 277 11X>#HEIGHT OF CORE €M) covascnnrncsenes we¥21PE10.3-10X%» INITIAC 31
3 YOHDENSITY OF FUEE (KG/H##3) ..oscoseensasss #1PFI0.3 /) INITIAC 32
2003 FORMATCIH »6xs%(83 HEAT CONDUCTEVITY DF FUEL (KCAL/M/SEC/C)#s INITIAC 33
1 1PE10.3210X,80HGAP CONDUCTIVITY (KCAL/M/SEC/DEG-C) +1PE10.3s INITIAC 34
277 11X»#HEAT CONOUCTIVITY OF CLAD (KCAL/M/SEC/C)®51PE10+3,10X, INITIAC 35
35 3 ®INNER RADIWS OF CLAD (M) vvvvoccennsasastsiPE10.3 INITIAC 36
477 11X *0UTER RADIUS TM) savecassrasvussscnsssana®rlPEE0.3 /) INITIAC 37
2004 FRRMATCIH »6X%X,%(9) SPECIFIC HEAT OF cLAD (KCAL/KG/DEG=C) o .ts INITIAC 38
1 1PE1043+10X,40HDENSITY BF CLAD (KG/M##3) .ucuuseseessess1PELIO.3/) INITIAC 39
2005 FORMATCIN »5X»#(10) EQUIVALENT DIAMETER (M) s sessasesssssssets INITEAE a0
[ 1] 1 {PE10.3» INITIAC 41
—— e 2/7 11X»#5PECIFIC HEAT OF COOLAMT (KCAL/KG/DEG=CO%»1PEI0.3210%s INITIAC a2
3 GOHDENSITY OF COOLANT (KG/M#83) seseuensnserlPE10.3 INITIAC 43
By 11 X»#CONDUCTIVITY OF COCLANT (KCAL/M/C/ZSEC/ #»1P51043210Xs INITIAG 44
5 REQUIVALENT RADIUS OF CODLANT (M)} sessses®s1PELIDL3 /) INITIAC a5
_ _ &5 2006 FORMATCLH ,5X,2(112) CONDUCTIVITY OF STRUCTURE (KCAL/M/SEC/C)%=, INITIAC 46
1 1PE10.3510%s YEQUIVALENT RADINS OF STRUCTURE (M) +ss2.%,1PEL10.3, INITIAC a7
__ N 2/7 11X=45PECIFIC HEAT OF STRUCTURE (KCAL/KG/CY #s1PE10.3-10Xs INITIAC 48
3 GOHDENSITY DF STRUCTURE (KG/M¥#3) seswsveneriPE10.3 /) INITIAC 49
2009 FORMAT(6X»2DELT= #sF10,3,5Xs"THMAX= %.F10,3) INITIAC 50
50 2010 FARMAT(1H1,5Xs#TEMPERATUREY / S5Xs8E20.5) INITIAC 51

_ _ 2011 FARMAT(2X»#TIME= #,E10.3s5X»*TEHPERATURE=#,7E148.5) INIYIAC 52 -

2012 FNRAAT(6X,#COEF =2#,3£20.,5) INITIAC 53
_ 2013 FORMAT(6X»21HHOT CHANNEL PARAMETER / 6X»7HPOMER =s£10.3,5%,18HC00L I ITIAC 54
1ANT VELOCITY =,E10,33 INITIAC 55
55 HRITE(61-300) N INITIAC 56
300 FNRMAT(IH1,43X,32Huuans  CORE INPUT DATA (1) #usss 2) INITIAC 57
READCH05101) CALPHACI},I=1,0)-ALPHD INITIAC 58
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SUBROUTINE INITIAC 7as7a OPT=1 FTN 3,8+R401 03736777 14.24.43, PAGE 2 ;g
101 FORMAT(8F10.0) INITIAC 59 G
READ{602102) (W(I)sI=157) INITIAC 60 v
60 READ(60,1027 (BETACL)s1=1+7} INITIAC 61 =
BET0=0.0 - INITIAC 52 ©
0n 3 I=1,6 INITIAC 63 &
BETO=BETO+BETA(I) e INITIAC 64
3 CONTINDE INITEAC 65 -3
55 BETAC7)=BETO INITIAC 56 =3
READ(602102) C(LAMBACI)»1=16)sEL INITIAC 67 é:
102 FORMAT(8F10.0) INITIAC 68 e
HRITE(61,201) CALPHACI)»1=1+4)s ALPHD INITIAC 69
201 FNRMAT(1IH »6Xs80H(1) FEMPERATURE COEFFICIENT (DK/K/DEG.C) /7 23Xs INITIAC 70
70 1 gHFUEL»16X»8HCLAD» 16X, THCOOLANT» 12X, 9HSTRUCTURE # 11Xs4C10X» INITTAC 71
2 1{PE10.3) // 11X»30HDDPPLER COFFFICTIENT ssvescesss »1PE10.3 /2 INETIAC 12
WRITEC615202) (W(K)»K=1s7) INITIAC 73
202 FORMAT(IH »6X,54H(2) INITIAL CONCENTRATION OF DELAYED NEUTROMN PREC INITIAC 74
1URSOR 7/ 23XsTHGROUP 1,13X»7HGROUP 2,13X»7THGROUP 3,13Xs7HGROUF 4, INITIAC 75
75 e __213%s7HGRDUP 5,13X,7HGRBUP INITIAC 76
BEUTRON CONCENTRATION svccecvsnessnanconcee® s1PELI0LT /3 INITTAC 77
WRITEC612,203) (BETACI)rI=157) INITIAC 78
203 FORMAT(IH ,6X»8(3) DELAYED NEUTRON YIELDS#,// 23X»RGROUP 1%,13Xs  INITIAC 79
1 «GROUP 2%,13X»#GROUP 3#s13Xs#GROUP_ 8%, 13X, 2GROUP S5%,13X»2GROUP 6% INITIAC 80
B0 2/ 11%,6010%s1PE10.3) INITIAC 81
o 374 11X #OELAYED NEUTRON TOTAL YIELDS covsncvesssnssassanes®s INITIAC 82
i 4 1PE10.3 /) INITIAC a3
— HRITE(61,204) (LAMDACI)»I=1s6)sEL INITIAC 84
N 204 FORMATCIH »6X»%(8) DELAYED NEUTRON PRECURSOR DECAY CONSTANTS (175t INITIAC 85
- 85 o _1cH# o o INITIAG 86
| 277 23X»2GROUP 1%,13X»2GROUP 2#,13X>#*GROUP 3%,13X,*GROUP a4%,13Xs INITIAC 87
3 #GROUP S5#,13Xs2GROUP 6% INITIAC 88
47 11X,6(10X,1PE10.3) INITIAC 89
5// 11%»#PROMPT NEUTRON LIFE TIME (SEC) ssecvecesssccsspasuls INITIAC 90
20 6 {PE10.3 /) ] INITIAC 91
READ (60,1000) PRCsPPsPN N INITIAC 92
HRITEC6122000) PRCaPPsPN INITIAC 93
READ (60s1001) NIPsN2P INITIAC 94
WRITEC61,2001) NIP»N2ZP INITIAC 95
95 READ (60510001 PCFsPRF,PHsPRAF INITIAC 96
HRITE(6152002) PCF,»PRF»PH;PRAF INITIAC 97
READ (60-1000) PSKFsPSHG»PSKC»PSRC1,PSRC2 INITIAC 98
WRITE(61,2003) PSKF,PSHGsPSKCsPSRC1,PSRCE INITIAC 99
__READ (60s1000) PCMsPRAM - INITIAC 100
100 WRITE(61,2004) PCH,PRAM INITIAC 101
READ{6021000) PDELsPCCsPRACSPSKE INITIAG 102 |
READ (60-1000) PSRC INITIAC 103
. ___MRITE(6152005) PDE1,PCC»PRACSPSKC INITIAC 104
READ (60,1000) PSKS,PSRS INITIAC 105
105 _ .-.READ (60,1000) PCS,PRAS . INLTIAC 106
HRITE(61,2006) PSKS,PSRS»PCS+PRAS INITIAC 107
READ(60,100) D35,036,037,038,080,041,D82,083,084,D85,0465 INITIAC 108
2D86s087+0B8+D395SLSCRsSTIMESSTRIN INITIAC 109
100 FORMAT(8F10.0) . INITIAC 110
110 210 FORMATC1H1s43Xs32H2snen  CORE INPUT DATA (2) #sasz 73 INITIAC 111
211 FORMATCIH »5%s®(12) STEP REACTIVILY (DELTA-K/K) cosescsssnacts INITIAC 112
1 1PE10.3210%Xs #TIME TO BE CONTINUED (SEC) svassvvennces®rlPELO.3s INITIAC 113
2774 11Xs#RAMP REACTINETY (OFLTA-K/K) sesnnnsnnsss®s1PE10,3210%s INITIAC 114
3 #TIME TO BE CONTINUED (SEC) nse. 22 ®s1PE1I0L3 INITIAC _ 115
L]
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~ SUBROUTINE INITIAC . ~7as748 _ OPT=} FIN 4.4+R401 03730277 18.28.43. PAGE R
_11s . QLZ_LILL“R_U_D_NDMB_ CDELTA-KAKD) vrssvraanneensesne®2iPE10.3210X,  INITIAC _116 e
SROD LENGTH (CM) seevrcessnvncnsssnnnases?s1PELD, 3 INTTIAE 117
64; 11X»#PRE-INSERTED LENGTH OF RDD CM) csesenrs®s1PE10.3530Ks INITIAC 118
7 JOHACCELERATION DF INSERTION (CM/SEC#®#2) .. »IPE10.3 /) INITIAG 119
212 FORMATCIH »5X»#(13) SCRAM DATA# INITIAC 120
120 177 11Xs%ROMER SETTING evceoosnussavannncroassesstr IPE10.3210Xs INITIAC 121
2 PERIBD SETTIMG eesevceasonaeavnsonserens®slPEI0Y N
3/7 11%s#DELAYED SETTING wecsvsancsossnssavennancts1PELD.3s10Xs INITIAC 123
4 #PRTMARY COOLANT FLOW SETTING syacescseastsIPELDL3 INITIAC 124
5/7 11%,#SECONDARY COOLANT FLOW SETTFING svesesnss®s1PE10,3,10%s INITIAC 125
125 6 2ATR FLOW SETTING scosesavovsvoannsvssvsea®s1PEL0.3 INITIAC 126
777 11X-#0PTIBN DF SCRAM % 5 24(1H.)21Xs A3r16Xs INITIAC  t27
3 __®#SCRAM RATE OF SLOW SCRAM (DE| TA-K/K/SEC)I®»1PE10,3 INITIAC 128
9/7 11%s*DELAYED TIME DF SLOW SCRAM (SEC) eeeesrs®siPE10.3+10X, INITIAC 129
' #INLET TEMP. SETTING OF St0H SCRAMCC) oeo%» OPF10,2 /2 INITIAC 130
130 213 FORMATCLH »5X»#(14) FLOW RATIO IN CORE eoeccsssacsoancnnanosis INITEAC 13t
1 JPE10.3,10Xs ®INLET TEMP. OF CORE (DFG-C) #,12(1H.)»0PF10,2 INITIAC _ 132
2/7 11%s#COEFFICIENT IN BETA DECAY EB. coveessass®s'PEIO.3510X%s INITIAC 133
3 YSAFETY FACTOR_ TN _DECAY HEAT ,eesvcnenvee®,1PE10.3 INITIAC 134
4/7 11Xs 4OHOPERATION TIME (DAY) =susevecessnnanasss s1PE10.3 /) INITIAC 135
$35 214 FORMATCAH »5Xs#(15) HOT CHANNE] OPTEON sosvasasssacseoonssactshds INITIAC 136
177 11Xs#DECAY HEAT OPTION scsnacsnnnannasansaaasBY Hrh6s INITIAC 137
2% FOUATION® // 3131Xs%BETA DECAY HEAT OPTION seussncsssssnaeseBY (#s INITIAG 138
3 11s%) EQUATION® /) INITIAC 139
DRMATCIH »SXs#(16) BOT CHANNE| DATA® INITIAC 140
! 140 1/7 11Xs#POWER RATIO TD AVERAGE CHANNEL <ceee-o.s®p1PFE10.3510Xs INITIAC™ 14t
— 2 *FELO0W RATID TO AVERAGE CHANMNEL sasscsans%21PE10.3 /) IMITIAC 142
5 IFCD39.EQ. 1.0) PD39=3HYES . INITIAC 143
IFC(D39.EQ.=1.0) PDIO=IHND . INITIAC 144
| WRITE(61,210) INITIAC 145
145 . HMRITE(61.211). Dlﬁ&ﬂlﬁLﬂﬂI&DﬁﬂLﬂﬂglﬂﬂl)Dﬂzzﬂﬂ}, INITIAC 186
WRITE(61+212) D44,045,046,D86,087,088,P039,5LSCR,STINE,STRIN INITIAC 147
READCAD,1000) RWC,TRISCFsFS»TQ INITIAC 148
WRITE(61,213) RHCsTRISCFsFS»TQ INITIAC 149
e TB o= T0®24.0%3600.0 INITIAC 150
150 READ{6051001) NOPT1»10PT»IOPTE INITIAC 151
_ IECNOPT1.NEL.0) PNOPTI=3HYES . INITIAC 152
IF(NDPT1.EQ.03 FPNOPT1=3HND INITIAC 153
IFCIOPT.ER.1) PIOPT=6H FRT INITIAC 154
TI¢(I0PT.E@.2) PIDPT=6H SHURE INITIAC 155
188 _ IfCIOPT.EQ.3) PIOPT=gHTASAKA INITIAC 156
WRITE(61»214) PNOPT1,PIOPT»10PTH INITIAC 157
e .. 1ECNOPT1.EQ.0) GD TO 2 INITIAC 158
READ(60-1000) PPH,PVH INITIAC 159
HRITE(615215) PPH,PVH INITIAC 160
160 2 NsH=0 INITIAC {61
B TIMEN=0.0Q INITIAC 162 . _ _
DD 1 K=1,500 INITIAC 163
- - 1 X¥yfK3y=0,0 __ n INITIAC _ 164
PNPN=PN INITIAC 165
165 PYCI=TRI INITIAC 366
TCTE=PTCI INITIAC {67
o o PN=PNPN o : e ___INITIAC _ 168 Lt
PYCI=TCTC INITIAC 169
CaLL PARA SET _INITEAC. 170 -
170 HO=PWC INITIAC 171
QF=PRC#PPEPNEIOS®3 /(8. 1868N1PEN2P) INITEAC 172
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SUBROUTINE INITIAG 74/74  0PT=1

FTN &4.4+R401 03730777 14,24.43, PAGE 4
Dt = QF/{PCCAPWE) INITIAC 173
o PTCB=DT+PTCI INITTAG 174
DTBC = (1.-PRCI®RWC/PRC/(1.-RUCI*DT INITIAC 175
175 - TACO = P¥CI + DTBC. ~ INITLAC 176
TROD = RWC®PTCD + (1,.-RuC)+TBCO INITIAC 177
PTC=0.5%{PTCI+PTCO) INITIAC 178
PTM=PCC*PUC/ (PACHPUC)I®DT+PTC INITIAC 179
o PTF=PCCHPHC/{PAF#PUF I#RT+PTHM INITIAC 180
180 PTS=PTC INITIAC 181
CALL DECAY(PDEC+IDPT»IOPTBsCFsF5»T0,0.0) INITIAC 182
SALPHA = 1.0 - PDEC INITIAC 183
B RETURN o o INITIAC 184
END : INITIAC 185
_SUBROUTINE CORE T4/74  OPT=1 CFTN 4.4+R401 03730/77 18.28.43, PAGE 1
\ . SUBRQUTINE CBRE( TROD. - . gORE 2 S
[ CORE 3
. €. CaLCYLATION 8F CORE HEAT EQUATION IN STEADY STATE oo . .....CORE 4 _
c CORE 5
5 .. _ COMMON /PARA1/ PRCsPPsPNsNIPsN2PsPHsPSRC-AFsDUMMY(3)>PPH,NDOPTL CORE 6 _
CNHMON /PARAF/ PCFsPMFsPRFsPRAF,PTFsPAFsPUFsPSKF»PSHESPSKCsPSOCS CORE 7
PSRC1»PSRC2 e CDRE B8 o
COMMON /PARAH/ PCMsPHM» PRAM» FAC,PUC CORE 9
B COMMON_ /PARAC/ PCCsPMCsPRACSPASsPUS»PTCIPDE2»A»BsPHCSC CORE 10 e
10 COMMON /PARAS/ PCS.PHS,PRAS,PSKSrPSRESPSDSsPTS»PTMsPOELSPVAPVH CORE 11
- COMMBN_/PARAR/ XDC4)58(4)sDUKH . o .. .. CORE . 12 _ _ _
CNMMON /NEW/ RWC»TRIAIDPT»I0PTR-CF+FS- V1 CORE 13
COMMON /NFW1/ TRCOC2)»TBLCOC2), TRYCO(2) e CORE _in e
INTEGER TITLE® CORE 15
15 TeL = TRI . . ... _CORE 16
T¢D = BF/7PCC/PWC + TRI CORE 17
_ DELTC=TCO-TCI L , L ] ] CORE 1@
- PTC=0.58¢ TCI+ T(N) CORE 19
o PIM=PCCePHC/PAC/PUCHDE TC+PTC  _ ~ _ ~~~~ CORE_ 20 e
20 PTF=PCC*PHC/PAF /PUF®DELTC+PTH CORE 21
. - PTS=PTC o ] .. ctoRe 22
X (1)=PTF CORE 23
_ Xa(2)=PTH _ CORE . .. 24 . oo
xn(3)=PTC CORE 25
25 Xnt4)=PTS B CORE 26 ... N
BTBC = (1.-PRCI#RWC/PRC/(1.-RWCIHDELTC ‘ CORE 27
Tacod = TCI + DTBC_ ] - CORE 28 e
TRO = RHACHTCD + {1.-RHWC)I®TBCO CORE 29
S Dg 20 I=1,2 ... . .o _._._._CORE ___ 30 —
30 TRYCD(T) = TRO CORE 31
TRLCOCI) = TBCO CORE 32
TreO(I) = TCD CORE 33
o 20 CONTINUE e e e e e e . BORE 38 e
Dn 10 I=1,4 CORE 35
35 . C8(I)=0.0 e [ ] [ LORE 36 . I
10 CONTTNUE CORE 37
A=TR} CORE ‘a8
B=7CO CORE 39
- RETURN s . . . . CORE ag0 N
40 EwD . CORE 41
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. _FuNCTION FUNY  _  74/7%  OPT=1 FIN 4.4+R401 03/30/77 14.24.43, PAGE 1 . .
1 FUNCTION FUN1{N,TsX0) N i FUNI 2 )
[ FUN1 3
B ¢ SET OF CONSTANTS IN CALCULATION Of CORE HEAT EQUATION FUN1 4 e
c FUN1 5
5 COMMON /PARAL/ PRCIPPsPNsN1PsN2P»PHsPSRCs OF s DUMMY(3) s PPHsNOPT1 FUN1 6 L
COMMON /PARAF/ PCF »PHMF»PRF »PRAF»PTF #PAF»PUF s PSKF»PSHGsPSKCAPSOCs  FUN1 7
# PSRC1,PSRC2 __ FUN _ 8 __
CHMMGN /PARAN/ PCMsPMM, PRAM» PAC,PUC FUN1 9
o COMMBN /PARAC/ PCC,PMEC, PRACs  PASsPUS» FUN1 10 I
10 » PTC+PDEZsPTCIsPTCLSPHCC FUN1 11
- COMMON /PARAS/ PUSsPM5,PRAS,PSKSsPSRS,PSDS,PTS,PTMsPDEL,PV0sPYH FUNL 12 L
DIMENSION XO(4) FUN1 13
CAMHON /FLOH/ DUH{6)s PARALRs PARALL . FUN1 14 o
Pal=3.1415526536 FUNL 15
15 Py={PARAIR+PARALL) /2.0%PV0 ) FUNL 16 .
c HIMAKU-REIKYAKU NETSU DENTATSU KEISU FUNL 17
_ H1=0,625%(POE1*PVHPCCHPRAC/PSKC ) ##0. 4#PSKC/PDEL FUN1 18"
PUC=0,5%PSDC/PSKCH1.0/H1 FUNT 19
PUC=1.0/PUC ) FUN1 20
20 c REIKYAKO JYURYD RYURYD FUN1 21
.. _PHC=PMCRPY/PH L e FUN1 22 — ~ - —
¢ RETKYAKU-KOO00 NETSU DENTATSU KEISU FUNT 23
— e _  H2=0.625%# (POE2APVHPCCHPRAC/PSKCI##0Q. 4#PSKC/PDEZ e e FUNL _eq . -
PUS=1.07H2%0. 5% (PSRS—-PSRC) /PSKS FUN1 25
25 PYS=1.0/PUS _ ) FUNL 26
GN 10 (1+2+3747+N FUNY 27
_ 1 FUM1=(@F-PAFPUF*(X0C1)~X0(2) )}/ (PCF#*PUF) . FONY 28
RETURN FUN1 29
o 2 FUN1=CPAF#PUF=(X0(13-XD(2)I-PAC*PUCH(X0(2)=XD(32)I/(PCHEPHM)  _ FUNI 30 i
30 RFTURM FUN1 31
3 FUN1=(PACRPUC{XO(2Y=XN(3))~PCC*PHCE(FTCO-PTCI) - - FUNT 3z L
= PAS#PUSH(XO(3)-X0C41))/(PCCHPHL) FUN1 33
I _RETURN . . . e e ___FUN1 34
4 FUN1=(PAS®PUS®(XO(3)-XDC(4)) )/ (PCSHPHS) FUN1 35
35 - RETURN. . __ . . [— 1 LT\ § 36 .
END FUN1 37
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SUBROUTINE RANAL Tus7Ts  OPT=1 FTN 4,4+R401 03/30/77 14,24,43,
- 1 SYBROUTINE RANAL RANAL 2
[ RANAL 3
[4 CALCULATIDN OF REACTIVITY RANAL 4
C RANAL 5
5 . COMMON / RAN1/ D0120,0121,0122,0123 RANAL &
COMMON /PARA2/ T(4),a{4),PNO RANAL 7
i CNMMON /RAN2/ ALPHAC4),ALPHD RANAL a
DIMENSION DT(4) RANAL 9
_ _ COMMON /PARA1/ PRC,PPsPNsN1PsN2PsPHsPSRCQF s DEXT»FBr QRODSPPHANOPT] RANAL 10
10 COMMON /PARAF/ PCF»PMFsPRFsPRAF+#PTF»PAF»PUFsPSKF»PSHG»PSKC,PSDCy RANAL 11
e - % . .. .__._ _PSRC1,PSRCZ . . e _RANAL 12
COMMON /PARAM/ PCMsPHM» PRAMS PACsPUC RANAL 13
COMMDN /PARACY PCC»PMCsPRAC,PASsPUS,PTCsPOEZ,A»32PHCSC RAMAL 14
COMMDON /PARAS/ PCSsPMS»PRAS,PSKS»PSRSsPSDS,PTSsPTHAPDELIsPVSPVH RAMAL 15
_..A5 _ COMMON /RAN/ DB»D35,036,037sDCB>D80,D41»D42,D43,0384,045,(0462032» RANAL 16
#D86+NSH»D39,087,D088,5LSCRSTIME-STRIN RANAL 17
CAMMON /NOS/ REAC,DELT,TIME I i RANAL 18
DT(1)=T(1)=-PTF RANAL 19
. DY{2)=T(2)-PTH _ _ _RANAL 20
20 DT(3)=T(33-PTC RANAL 21
S, DI(ay=TC4)-PT5 R _RANAL 22
DELK1=0.0 RANAL 23

Do 10 I=1,4 U, —_ ,, _BRANAL 28
DELK1=DELK1+ALPHA(I»®=0T(I) RANAL 25
25 10 CONTINUE . _RANAL . 25
l DELK2=ALPHD HALDGLCT(1)+273,0)/(PTF+273.03) RANAL 27
— _ o FR=DELK1+DELK2 _ RANAL 28
p D136=SGRT(2.09(D41-042)/043) RANAL 29
_____DMEGA=ALOG(PN/PNG)/DELT . - _ RANAL 30
i 30 IF(TIME-D38) 200,200,201 RANAL 31
o 200 IF(TIME-D36) 202,202,203 RANAL 32
202 DEXT=035+D3T#TINE RANAL 33
Gg TD 206 RANAL 38

203 DEXT=D37HTIME RANAL 35

35 GO _J0 206 [ . e B RANAL 36
201 IFCTIME-D36) 204,204,205 RANAL 37
o 204 DEXT=D35+D37#D38 ~ _ RANAL _ 38
G TD 206 RANAL a9
. _ _ 205 DEXT=D37#D38 . . .. RANAL 40
40 206 IF(D39) 220,207,207 RANAL 41
207 IFp{NSK.EB.1) GO TO 209 [ - e RANAL 42
208 IF(NSW.E®.2) GO TO 210 RANAL 43
R _ IF(NSW.ER.3} GO TO 224 _.__RaNAL 44
IF(PN =DO4) 211,212,212 RANAL 45
45 211 Ir(1,0/D45-DMEGA)Y 212,212,216 e _RANAL 46
216 IF(DB6-D120) 217,212,212 RANAL 47
217 If(DB7-D121) 218,212,212 RANAL 48
218 IfF(DBB-0122) 219,212,212 RANAL 49
. __ 219 If(Di123-STRIN) 220,212,212 _ I - ___RANAL S0
S0 212 MNsH=1 RANAL 51
i TSCRAM=TIME . RANAL 52
20% TROD1=TIME-TSCRAM RANAL 53
TROO=TRODL-DAG6 - _ . .. .. — -_RANAL 54
IF(TROD) 220,220,213 RANAL 55
_ 53 .. ____ . .213 IF(D39.£€.0.0) GO TD 221 - RANAL 3¢
IF(TROD=-D136) 215,215,214 RANAL 57

2147NSH=2_
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"7 SUBRDUTINE RANAL 74/74  0OPT=1 FIN 4.4+R401 03/30/77 PAGE 2
210 DROD=D40#(D4a1-D42) /041 RANAL 59
— , Gn To 225 e . o RANAL 60 S
60 215 DROD=040%(D43#TRODH%2/2,0/D41-C05C(3,1416%(2.0%D42+40.,55%043 RANAL 61
e 19TROD¥#2) /DG13%5IN(3.1416%DA3RTROD®%2/2.0/D41)/3.1416) __RANAL_ .62 — S,
Gn Tg 225 RANAL 63
221 IF(TROD-STIME) 222,223,223 - RANAL 64
222 DROD=SLSCR#TROD RANAL 65
65 . 6 TD 225 o _ RANAL 66
223 Nsu=3 RANAL 67
. 224 DROD=SLSCR#STIME RANAL 68
Gn To 225 RANAL 69
__.2200ROD=0.0 _ ___ . _ e e e e RANAL xo Y
70 225 REAC=DEXT-DROD+FB RANAL 71
. RETURN RANAL 72
END RANAL 73.
SUBROUTINE COREH 74/74  OPT=1 FTN 4.4+R401 03/30/77 - 14.24.43. PAGE 1
1 SUBROUTINE CBREHETCIY e _COREM 2 - e e
¢ COREH 3
¢ SUBROUTINE FOR CALCULATION OF PARAMETERS AND ENITIAL VALUES OF HBT COREH 4 _
C CHANNEL COREH 5
.5 ¢ COREH 6 -
CAMMON /PARA1/ PRCsPPsPNsNI1PsN2PsPHsPSRCQF +DUHMY (3)+PPH,NOPTI COREH 7
CAMMON /PARAF/ PCF»PHF »PRF pPRAF2PTF 2 PAF »PUF » PSKF 2 PSHG-PSKC,PSDC,  COREH, _8 O
| PSRC1sPSRC2 COREH 9
— CDMMON sPARAM/ PCMsPHMsPRAMSPAC»PUC GOREH 10
w 10 COMMON /PARACY PCCsPHCsPRACPPAS»PUSSPTCHPDEZ2A»8,PHCTCO COREH 11
o __ COMMON /PARAS/ PCSsPMS»PRASsPSKS»PSRS»PSDSsPTS»PTMsPDEL»PVsPVHO CAREH 12 _ _
| COMMON /PARA3/ YO(5)sR(4} COREH 13
— _ . Palzs3.1415926536 e e .___EOREH  _14 S
PyH = PYSPYHO COREH 15
__.15 H1=0.,625%(PDE14PVH*PCCHPRAC/PSKC) #%0, 4#PSKC/PDEY COREH 16 o
PUCH=0.5%PS5DC/PSKC+1.0/H1 COREH 17
PCH=1.0/PUCH COREH 18 .
PHCH = PMC®PYH/PH COREH 19
e _H2=0.625®%(PDEZ®PVH#PCCHPRAC/PSKC)®G0,4%PSKC/PDE2 ___ CDREHW 20 o
20 PUSH=1.0/H2+0.5% (PSRS-PSRC) /PSKS COREH 21
PIISH=1.0/PUSH COREH 22 o
84 = QF#PPH COREH 23
DT=QH/(PCCRPHCH) COREH 24
TeO=TCI+DT COREH 25
25 . PTCH=D.54(TCI+IC0)} - COREH. 26 R
PTMH=PCCH#PHCH/ (PACHPUCH)I#DT+PTCH COREH 27
PTFH=PCCHPHCH/ (PAF&PUF J#DT+PTuH COREH 28 B )
PTSH=PTCH COREH 29
. Yn(1)¥=PTFH COREH 30
30 YR(2)=PTHH COREH 31
N, L. YDCIIZPTCH.. R - . _COREM .32
Yn(4)=PTSH COREH i3
Yo53¥=T¢0 COREH 34
Dn 10 I=1»4 COREH 35
35 RCIY=0,0 COREH 36
10 CONTINUE COREH a7
RETURN COREH 3B
END COREH 39
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..... SUBRODUTINE TCOREH 7a/7s 0pl=q FTN 4.44R401 037307277 14.24.43, PALL 1
1 SHRID iTINE TCOREH(PTCI) TCOKEH 2
c TCOREH 3
_ c SUBRDUTINE FOR CALCULATION OF TRANSIENT TEMPERATURE OF HO1 CUANNEL TCOREM q
c TCOREH 5
5 COMUON /PARAL/ PRCsPPsPNsNIPsNZPsPHsPSRC»AF s DUMMY (3)»PPHsNNPTI TCOREH [
CAMMON /PARAF/ PCFsPMF»PRFsPRAF»HTF s PAF»PUF s PSKF rPSHG2PSKCrPEDCr ICGREH 7
% PSRC1sPSRE2 TCOREH 8
COMMON /PARAM/ PCH,PMM,.PRAM»PACPUG TCOREH 9
L COMMON /PARACY PCCsPHCsPRACSPASsPUS,PTCsPDEZ2sAsBsPHESC TCOREH 10
10 COMMON /PARAS/ PCSsPMS,PRASsPSKSsPSASSPSOS,PTSsPIMsPOELsPVsPVH TCOREH 11
. COMHON /PARA3/ YO(S)IsR(4) _ TCOREH 12
CNMHON /NOS/ DELKSDELT,»TIMEsMAXHXDUMY »ICOUNT»EKOU . sIws iHC TCOREH 13
N DTHENSTON COEHC3)»TF2{4)sYNCL) TCOREH 14
EXTERMAL FUNZ TEOREH 15
_ .15 B __DATA  ILINEZO/ ~ _ o TCOREH 16 o
Do 1 N=1s4 TCOREH 17
- 1 TZ(NISFUNZ2{N» TIME»Y0) TCOREH 18
CaLl. FEBZO(TIHE-DELT»YOsYNs4sFUNZSR»T2) TCOREH 19
L Dn 11 1=1,8 TCUREH 20
20 11 Yn(l)=YNCID TCOREH 21
- _.¥0(5)=2.0%y0{3)-PIC] . TCOREH 22 -
C=Y0(5) TCOREH 23
o IF(MODCIKOUNT,IHC).NE.O) GO TO 2 _ TCHOREH 24
IFCMODCILINE»S50)ANELO) GO TI 3 TCUREH 25
_ 25 TLINE = ILINE + 1 _TCOREH 26
WRITE(7,100) TCOREH 27
s .3 MRITE(72308)  TIME,CYD(L)si=1,5) TCUREH, 28
100 FRRMATCIHL, 43X, 5C1H®), # TEMPERATURE IN HODT CHANNEL # , S{1H%,,s/ TCOREH 29
1 11X, #TIMECSEC)#,14Xs #FUEL#516Xs #CLAD#»14Xs #COOLANT# » TCOREH 30
30 2 12Xs #STRUCTURE#»13X» #0UTLET#) TCOREH 31
_ . 10} FORKATCIPEZ0.3,0PF20,2,4F20.2) _ TCOREH 32
2 CONTINUE TCOREH 33
—_ o REWURN o . _TCOREH J34 - —_
o END TCOREH 35
w FUNCTIDN Fun2 Tasrg  OPT=1 FTN 4,4+R401 03/30,77 14.28,43, PAGE 1 :
1 FUNCTION FUN2(NsT,YD) FUN2 2
C FUN2 3
o oo .. € __FUNETION FOR HOT CHANNEL YRANSTIENT TEMPERATURE CALCULATION FUNZ 4 . _ .
c FUN2 S
5 __.COHMON /PARAL/ PRC,PPsPN-NtPsN2P»PHsPSRCQF » DUMMY(3)sPPHsNOPTI LT [ i
COMMON JPARAF/ PCF»PMF »PRF »PRAF»PTF s PAF»PUFsPSKF»PSHGsPSKCPPSDCs  FUNZ 7
o . o - PSRC1,PS5R(2 FUN2 8. e
COMMON' /PARAM/ PCM»PMMsPRAMsPACS PUG FUNZ g
COMMON /PARAC/ PCCsPMC,PRACSPASIPUSsPTCsPDE2,PTCIsBrPHCsPTCOH FUN2 10 o _ _
10 COMMON /PARAS/ PCS,PMS,PRAS,PSKSsPSRS»PSDSsPTSsPTM,PDELSPVsPVHO Funp? 11
- COMHON /FLDW/ DUM(6)»PARAIRsPARAILsPARAZRSPARAZL,PARAARSPARRAL  FUNZ 12 o
DIMENSION Y0(5) FUNZ 13
....... 9y = BF*PPH FUN2 14
PYH=(PARAIR+PARALL ) /2.0%PYHO FUN2 15
15 PYyH=PYH#PY FUNZ 16
H1z0.625%(PDE1#PVH#PCC#*PRAC/PSKCI##0, 4%PSKC/PDET FUN2 17
PUCH=0.5%PSDC/PSKC+1,0/H1 e FUNZ 18 - i
PUCH=1.0/PUCH FUNZ 19
PUCHSPMCRPVYH/PH e Funz .20 e
20 H2=0,625% (POEZ*PVHRPCCHPRAC/PSKC Y #0 , a#PSKC/PDED FUNZ 21
PUSH=1,0/H2+0.5%{PSRS-PSRC) /PSKS o FUN2 22 -
PSH=1,0/PUSH FUN2 23
- 50 TD (1224358)-N . - . ___FUN2_ = 24 e
1 FUN2=(@H-PAF#PUF# (Y0 (1)=YO{2)))/{PCFuPMF) FUN2 25
25 e .. _RETURN e . R FUN2 _ 26 SN
2 FUNZ2=(PAF#PUF&(YD(1)-YD(2))-PAC*PUCHR(YO(2)-YDC3}) ) A(PCHEPHMT FUNZ2 27
RETURN Funz 28
3 FUN2={PACEPUCH®#(Y0{2)~Y0O(33)-PCCHPWCH* (PTCOH-PTCI)-PAS#PUSHE(YD(3) FUND 29
o _ 1=Y0€4)))/{PCCHPUC) o o o FUN2 30
30 RETURN "FUNZ 31
. 4 FUNR=(PAS#PUSH(YO(3)-Y0(4)}))/(PCSHPUS) e L FUN2 32
RETURN FUNZ i3
END FUNZ 34
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SUBRDUTINE FEB29 7as74  OPT=1

FTN 4.4+R401 Q3730277

1 SUBRDUTINE FEBZ29(T»DT»Y0s¥N>NHAXs AUX,R, T2) FEB29
c FEB29
R RUNGE-KUTTA-GILL ROUTINE FOR HOT CHANNEL TRANSIENT TEMPERATURE CAl FEBZ29
c CULATION I e FEB29

5 [% FE829
DIMENSION YOC1),YNC1)»RC1D,T2(1) FE829

- To=S0RT(0.5) FEB29
D 1201 H=1sNMAX FEB29
T2(NY=DT#AUXENST»Y0) FEB29

10 o ¥NCNIEYO(N)H(T20N) -2, 09H(N)}/2.0 ) e e _....FEBR9
1201 R(NI=RINI+3,0#(T2(NI-2,0#R{N)) #2.0-T2(N} /2,0 FEBZ9

To=T+DT/2.0 FEB29

DN 1202 N=1,NMAX FEB29

1202 T2{N)I=DT#AUXIN-TI, YD FEB29

15 Do 1203 N=1,NMAX FEB29
- YNCNI=YNCNY+(1.0-TO)2(T2{NI-R(ND) } FEB29
1203 R(NI=R{NI+3.0%(1.0-TOXE{T2(NI}-R(N)II~(1.0=TOI=T2(N) FEB29

DE 1204 N=1sNMAX FEB29

1204 T2(H)I=DT#AUXCNST9»¥YN) FEB29

20 Do 1205 N=1,NMAX FEB29
YNCNISYNCNI+C1.0+TOI={T2IN)=RIND) FEB29

1205 R¢NI=R(NI+3.08C1.0+T03=(T2(NI-R(NII-(1.,0+TOI*T2(N) o _FEB29

To=T+DT FEB29

D0 1206 N=1,NMAX FEB29

25 1206 T2CNISDYRAUXCN,TO,YN) FEB29
Do 1207 N=1sNMAX FEB29
YNCNISTNINI+(T20N)I-2,0%R(N) /6.0 FEB2%

1207 RENI=RINY+(T2(NI-2.0%R(N}I/2.0-T2(N)/2.0 o ~__ FEB2%
RETURN FEB29

30 END FEB29

14.24.43.,
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SUBROUTINE STOYPR Turs7s OPT=1 FTN 4.4+Ra4aQt 03730777

1 SUBROUTINE STDYPR STDYPR

¢ STDYPR

¢ PRINT ROUTINE OF STEADY STATE TEMP. DISTRIBUTION STDYPR

¢ STDYPR

5 & HXTPR.2 STOYPR

¢ STOYPR

¢ PRINT ROUTINE OF HEAT EXCHANGER TEMP. DISTRIBUTION STDYPR

¢ STOYPR

*  RHXJOP.2 STDYPR

10 ¢ STOYPR

¢ PRINT ROUTINE OF 1,0 TEMP. IN HEAT EXCHANGER AY LOOP R STDYPR

¢ STDYPR

COMMON /NEW/ RHMC TRISIDPT» [OPTRACFsF5-V1 STDYPR

o COMMON /NEW1/ TRCOCZ2) » TBLCOCZY » TRYGD{(2) STPYPR
15 COHMON /PARAZ, TEWEL,TCLADs TCONL» TSTRUC STOYPR
COMMON #THI/  THXHI €31,3)»THMMI C31,3),THXCT (31,3),THXMI (31,33 STOYPR

COMMON /THA/ THXHA (31,33 THMMA (3153)5THXCA (31,3)sTHXMA (31,3 STOYPR

COMMON /ND3/ NPsD1+sD2,DD2,MAXT STDYPR

CNMMON /INDEX/ MAXA>NPP>DUMMCI3J-A1V STOYPR

20 COMNON _/ND1007 DUMC7)s WAl STOYPR
COMHON /PARAL/ DUMMY(12)sNOPT) STOYPR

CAMMON /PARAS/ YD(5) STOYPR

WRITE (615100) STOYPR

100 FORHAT(1H1s23Xs #osass TEMPERATURE DISTRIBUTION OF STEADY STATE IN STOYPR

25 1 EACH CDMPONENTS wuau#z , //s50%Xs14C1H%) /50X, #¥ IN REACTOR ©# / STOYPR

| 2 50X, 14C1H%) ) STOYPR
— WRITE(615109) STOYPR
o o 109 FORMATC/»49Xs 17HOAVERAGE CHANNEL) ) STOYPR
NRITE(61;101) TRI» TFUEL » FCLAD » TCOOL » TSTRUC » STOYPR

[ 30 TRCUC13 » TBLCO(1) » TRVCOC1) STOYPR
101" FORMATC 19%5#C1) TEMPERATURE OF COBLANT A REACTOR INLET #, STDYPR

o 1 _27C1H.)» F10.2 7/ ] _STOYPR

2 T19X,¥¢2) TEMPERATURE oF FUEL # » STDYPR

] 3 4TCIH.)» F10.2 / STDYPR
35 4 19¥,#(3) TEMPERATURE OF CLAD # » STDYPR

5 47C1H.)» F10.,2 / STDYPR

P 19X #04) TEMPERATURE OF CDOLANT IN CORE #» STDYPR

o 7 36(1H.» F10.27 STDYPR

8 19X #(5) TEMPERATURE OF STRUCTURE #, STDYPR

a0 9 4201H.3» F10.2 # STDYPR
A 19% #(63 TEMPERATURE OF COOLANT AT CORE OUTLET #. STOYPR

B 29(1H.)» F10.2 7 STDYPR

¢ 19X #(7) TEMPERATURE OF COOLANY AT BLANKET DUTLET #» STDYPR

N 0 2601H. 3> F10.2 / STDYPR

a5 £ 19% #(8) TEMPERATURE OF CBOLANT AT REACTOR DUTLET #» STDYPR
o f 26(1H.Ys FLO.2 ) STOYPR
IF(NOPT1.NE.0} WRITE(61,1103 (YO€1)s121,5) STOYPR

o 110 FDRHMAT(/s89Xs13HCHOT CHANNEL) /» STOYPR
1 19%,244C1) TEMPERATURE OF FUEL » 47C1H.) »sF10,2/ STDYPR

50 S-S __19X»24H(2) TEMPERATURE OF CLAD » a7(1Hs) »F10.2, STOYPR

3 19Xs27H(3) TEMPERATURE OF COOLANT » 44(1H.)s F10-2/ STOYPR

L 4 19X+29HC4) TEMPERATURE OF STRUCTURE »42(1H.)s F10.27 STOYPR
5 19X,42H(5) TEMPERATURE OF CDOLANT AT CORE DUTLET » STOYPR

- 6 2901H.) +F10.2 ) STDYPR
55 HRITEC61,102) STDYPR
o __102 FORMATC// » 23Xs 10014%) » STX » 10{1H®) 7 _._STOYPR

1

» 23X, #% IN IHX *# , 57Xs #8 IN THX ## 7

5TRYPR

14,24.43.
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S(/BROUTINE STOYPR 74/74 OPT=1 o _ _FIN_4.4+R401 03/30/77 _ 14.26.43, PAGE 2 _ I
3 2. 23%s 10C1HH) 5 S5TX s 10CIH%*} ) _ STDYPR . .59 o
WRITEC6T,103) ‘ STDYPR 60
60 103 FARMATC/»6X » #NODE NO.#55X »3HHOT» 9X» SHMETALs 7Xs 4HCOLD » STOYPR 61
1 26X,  #NDDE NO.#,5X s3HHOT, 9X, SHMETALs 7Xs 4HCOLD s/ STDYPR 62
LB . _ . 1BXs  #CUINLET}# » 60X, #CINLET)Z ) STDYPR 63 e
TIF(HAXI-MAXA) 1 » 2 » 3 STOYPR 64
1 Max = MAXI S STDYPR_ . 65 _
65 Gn 10 4 ‘ STDYPR 66
2 MaX = MAXT STDYPR Y S ~
Gy TO 4 STOYPR 68
e 3 Max = MAXA . R STOYPR 69 e e R
4 WRITE(61s104) (I, THXHICI,2) 5 THMMICI»3) 5 THXCICI»2) STOYPR 70
70 o La THXHACI2) , THHHMACIP3) » THXCACI»2) » IsdsMAXY STDYPR . 71
108 FORMATC 113 » 3F12,2 5 21X » 110 » 3F12.2) STOYPR 72
IFCMAXI-MAXAY S 5 6 » 7 STDYPR 73
S IPR = MAXT + 1 STDYPR 74
__ .. __MRITE(61,105) (I ,THXHA(I,2) ,THMMA(L,3) » THXCALLs2) » STOYPR 75 e
75 1 I=IPR,HAXA 3 STDYPR 76
——— 103 FORMATC 41x » #CINLET)# » 22Xs 110 » 3F12.2 7 (70X, {2r 3F12.2)) STDYPR __ 77 . e
Gn TQ 8 STOYPR 78
6 WRITF(612106) e STOYPR 79 _
106 FORMATC 42Xs ACINEETI# » 60X » #(INLET)# ) STOYPR 80
__.BO. _ . _Gp To 8 o N _STDYRPR _ 81 . .
7 IPR = MAXA+1 ‘ STDYPR a2
—— . _ . WRITEC61,3107)  C(ls THXHICI#2) » THMMICIF3) » THXCICIs2) 5 _STOYPR _ . 83 .
1 I=IPRsMAXI) 5TOYPR 84
107 FORMATC 113 » 3F12,2 » 60X » #CINLET)# 7/ (113:3F12.2)) STDYPR . _ .85 .. ..
85 8 CnNTINUE SYDYPR 86
B BATR = NPPH#ATY STDYPR 87
WAIR = NPP®WAIL STDYPR a8
o : HRITE(61-108) QAIRsWAIR STDYPR a9
108 FORMATC(// 73X, #AIR FLOw (M¥#3/SECY # 13(iH.) »1PE10.3 /7, STDYPR L)
90 1 82X #(KG/SEC) # »15(1H.) ,1PE10.3) STDYPR 91
RETURN STOYPR 92
END STDYPR 93
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SUBROUTINE HXTPR 7asra DPT=1 FTN 4,4+R401 03730777 14.24.43, PAGE i ;g
1 SUBROUTINE HXTPR(TIME) HXTPR 2 O
COMHON /THA1/ THXHA1(31r3)sTHHMAI(31,3)5THXCAL(31,3)» THXMALC 31530 HXTPR 3 w0
COMMON /THI1/ THXHI1(31s3)»THMMIL(31,3)-THXCE1(31,3)» THXMI1(3153) HXTPR 4 = i
COMHMON /THI/  THXHI (31s3)sTHUML (31,3)5THXCI (31,3)»THXMI (31,33 HXTPR 5 o
5 COMHON /THA/  THXHA (3153),THHMA (31,3)»THXCA {31305 THXMA (31,3) HXTPR 6 o
COMMON /FLOW/ WHRsWHL»WCRHCL»WAL»HARsPARALRSPARAIL S HXTPR ? b
1 PARAZR,PARAZL sPARAAR,PARAAL HXTPR ] -3
o COMMON _/NO3/  NPsD1,02,002,MAXT ) ) _ _HXTPR 9 . ~
COMMON ZINDEX/ WAXA HXTPR 10
10 . HRITE{ 1s100) HXTPR 11 =
100 FNRMAT(1H1,34X,5(1H*) » # TEMPERATURE DISTRIBUTION IN HEAT EXCHANG HXTPR 12
1ER # » SC(1H®#) ) ) HXTPR 13
WRITE( 1s101) TIMWE HXTPR 14
e . 101 FORMATC/»8X%, #TIME = # » 1PEL1D.3 » # (SEC)# »/s 2%s #LDOP (RI#/s HXTPR 15 =
15 1 23Xr 1001H®) 5 S5TXr10C1H®)s/s 23Xs #8% IN IHX 9¢ » S7X» HXTPR 16
2 £2 IN THX ®¢ » /> 23%» 1001H#*) 5 S57%s 10CiH#) ) HXTPR 17
WRITEC 1,102) HXTPR 18
102 FORMAT(/r6X » #NODE ND.#s5X »3HHOT» 9Xs SHMETALs 7X» 4HCOLD » HXTPR 19
1 26X,  #NODE NO.#r5X% »3HHOT, 9X» SHMETALs 7Xs 4HCOLD / HXTPR 20
20 2 18X»s #CINLET)# » 59%s #(INLET)# } ) ~ HXTPR 21
IF(MAXI=MAXAY 1 » 2 5 3 HXTPR 22
1 MaX = MAXI HXTPR 23
Go To 4 HXTPR 24
2 MAX = MAXI HXTPR 25
25 Gp TO 4 HXTPR 26
3 Max = MAXA ] o . .. HXTPR _ 27 e
4 WRITEC 1,103  (Is THXHICI,2) , THMMICI»2) s THXCICI»2) . "HXTPR 28
1 I» THXHACE»2) » THMMACI»2) » THXCACI»2) » I=1,MAX) HXTPR 29 ~
103 FORMATC I13 » 3F12.2 » 21X » 110 » 3§712.2) HXTPR 30
30 IFCHAXI=MAXA) 5 2 6 » 7 L HXTPR 3 . i
5 IPR = MAXI+1 HXTPR 32 i
WRITEC 1,104) (1 sTHXHA(I»2) » THMMACI»2) » THXCACI«2) » MXTPR___ _33___ . .. !
t I=1PRsMAXA ) HXTPR 3a ;
104 FORHATC 40X » #(INLET)# » 21X , 110 , 3F12.2 7 » (70X, I2,3F12.23) HXTPR 35 ]
35 1 HXTPR 36
. o Gg TD 8 ) o HXTPR a7 _
6 WRITEC 1-105) HXTPR 34
105 FORMAT( 82Xy #CINLETY# » 60X s {INLET)# ) _ N HXTPR 39 e _
Gn TD 8 HATPR a0
a0 7 IPR = MAXA+1 HXTPR 41
WRITEC 151063 (I »THXHICI»2) 5 THHMICI»2) » THXCICI+2) » HXTPR 42
1 I=1PRsMAXIY HXTPR 43
106 FNRMATC 113 » 3F12.2 5 60X » ACINLET)# / (I13,3F12.23) HXTPR 44
8 WRITE( 1,107) WHR,NCRsHARsPARAIR,PARAZRsPARAAR . .. __H¥TPR_ &5 e
45 107 FORMAT(/,6X » #FLDOW RATE# » 4X » #PRIMARY COOLANT#s SXs HXTPR 46
1 #SECONDARY CODLANT# »3X » #AIR CODDLANT#s/ » 8X» KXTPR 47
2 #(KG/SEC)# » 5Xs1PE1043 »E20.3 » E19.3s /7 » 19X, HXTPR 48
3 1HC » E10.3 »1H) »8% 7140 » E10.3 »1H) »BX s1HC sE10.3 , HXTPR 49
I 1H} ) HXTPR 50
50 _._MRITEC 1-108) S HXTPR 51 . e
108 FORMAT(//» 2Xr #LOOP (L)# ) HXTPR 52
a WRITEC 1,102) B HXTPR 53
WRITE( 1,103)  C(IsTHXHI1C(I,2), THMMI1C(Is2)s THXCI1CIs2) » HXTPR 54
} T,THXHALC(I,2), THHMAL{I,2)s THXCAL{I»23sI=1-MAX)  HXTPR 55
55 IF(MAKI MAXAY 9 » 10 » 11 HXTPR 56
9 MRITEC 1,304) (L »THXHAI(I22) »THMMAR{122)} »THXCAL1CE»2) » _ _  HXTPR 57 _ e
1 R I=1PR»MAXA} _ . HXTPR 58 )




SUBROUTINE HXTPR Ta/7a OPT=1 FTN 4.4+R401 03/30/77 14.24.43.
_ Gg To 12 HXTPR 59
10 WRITEC 15105 HXTPR a0
60 Gy TD 12 o . HXTPR 61
11 WRITEC 15306} (Is THXHILI(§+2) sTHMMI1{I»2) »THXCI1(I»2) » HXTPR 62
[ Sy . _1=IPRsMAXI) e HXTPR 63
12 WRITEC 1»107) WHLAWCL,WAL»PARA1L»PARAZL »PARAAL HXTPR &4
S .. RETURN ___ .. HXTPR 65
&5 EnND HXTPR 66
SUBROUTINE _RHXIOP Ta/T&  OPT=1 FIN 4.4+4R4010 03730777 _18.24.03.
1 ) SUBROUTINE RHXIDP(TIME) )  RHXIOP 2
COMMON /THI/  THXHI (31,3),THMMI (31,3),THXCI (31,30, THXMI (31,3) RHMXIOP 3
_ COMMON /THA/ THXHA (31-3)»THMMA (31»3)sTHXCA (31+3)»THXMA (31»3) RHXJOP 4
COMHON /FLOWM/  WHRsHWHL»HWCR>WCL WAL »WARSPARALR,PARALL» RHX}ODP 5
3 _ i ... __ _PARAZR,PARA2L+PARAARFPARAAL . . . _ _ ___ _. _____. RHX]OP &
COHMON /NO3/  NP,D1,D2,0D2,Max] RHXIDP 7
CNMMON ZINDEX/ MAXA RHXIOP ]
DaTA ILINE/OS RHXIOP 9
I ) IF(HODCILINEsSO0)ER.Q) WRITEC 2,100} RHXIOP 10
10 ILINE =ILINE+1 RHXIOP i1
100 FORMATCIML,  _  __ _ _  _ _ _ _ . ... _RHXIOP 12
A 29%sS5{1H®")» 2%, #TEMPERATURE (INLET»OUTLETYT) IN HEAT EXCHANG RHXIOP 13
L 1ER (LOOP(R)) # » SC({H®) / A RHXTOP 14
2 SX» ETIME# »6X » 19(1H=) ,3HIHX » 1B(1H-)» 2Xs 20(1H-) » RHXIO0P 15
_ 15 . 3 3HAHXs 18(1d-)» 2X» 10C1H=)s OHFLOW RATE » 14(1H-) / . RHXIOQP 16.
4 4Xs SHUSEC)» 15X» 3HHOT» 17X» GHCOLD» 19X» 3HHOT. 17Xs4HCOLD/ RHXIOP 17
L5 . 16Xs 2(3Xs#INLET#23% #0OUTLET #), _ . RHXIQP 18
6 2%s 2(3X»#INLET#,S5Xs2QUTLET #)» RHXIOP 19
L 7 2Xs +# PRIMARY#,4%, #SECONDARY# ,4x »3HAIR /) RHXIOP 20
| 20 WRITEC 2,101) TIME, THXHIC1,2)s THXHI(HMAXI»2) »THXCI(MAX1,2)» RHX1OP 21
. 1 FHXCI(122)» THXHA(1:2) s THXHA{MAXAS 2, _RHX]1QP 2e
- 2 THXCACHAXA»2) s THXCALL52)» RHXIOP 23
[+ 3 i .__ _PARAIRs PARAZRs PARAAR .. ... __._.___ . _ RHXIOP .. 28 _
| 101 FpRMAT(2X,1PE10.3,3Xs0P4F10.2,2X+4F10.2» 2X s1P3E11.3) RHXIOQP 25
25 RETURN ~ RHXTOP 26
Y RHXIDP 27
SUBROUTINE LHXIOP 74,74  QPT=1 : FTN 4,4+R401 03730777 14,24,43,
1 . SUBRDUTINE LHXIQP(TIME) ) L _ LHXIOP 2
C LHXIOP 3
o c PRINT ROUTINE OF 1,0 TEMP. IN HEAT EXCHANGER AT LDOP L _ LHX3OP 4
¢ LHXI0P 5
- COMMON /THI1/ THXHI1(3153),THMMIL(31,3)sTHXCI1(3153),THXMI1(31,3) LHXIOP 6
COMMON /THAL1/ THXHA1(31,3),THHMMAL1(31,3),THXCAL1( 3133, THXMAL(31,3) LHXIOP 7
. COMMONAFLOW/  WHRsWHLsWCRsWCLsWAL-WAR,PARALIR,PARAILs o LHXIDP 8
1 PARA2R,PARAZL sPARAARSPARAAL LHXIOP 9
COMHON/NDO3/ NP»01-02,DD2, MAXT LHXTIOP 10
10 CNMHOM/INDEX/ MAXA LHXIDP 11
DaTA ILINE/D/ LHXIOP 12
IFCMODCILINE»S50) EQ.0) WRITEC 3,100) LHXIOP 13
e JALINE = ILINE v 1 oo ._...LHXIOP 14
100 FORMATC 1H1» LHXIQP 15
15 A 29%»5C1H®)» 2%, 2TEMPERATURE (INLET,OUTLET) IN HEAT EXCHANG LHXIOP 16
1ER (LOOPLLY)Y 2 » S5C1H®)/ LHXIOP 17
2 S¥%s #TIHE? 26X » 19(1H-} »3HIHX » 18(1H-}» 2X» 20(1H-) » LHXIOP 18
3 IHAHX, 18C1H=)» 2%» 10CIH-)» 9HFLNW RATE » 13(1H-) ¢ LHXIOP 19
. g 4%, SHUSECY, 15%s 3HHOTs 17X, GHCOLD»s 19Xs 34HOT, 17X,4HCOLD/ LHXIOP 20
20 5 16X> 2(3Xs#INLET#55X#0UTLET #) » LHXIOP 21
b 2X» 2{3Xs#INLET#s5%X»#0UTLET #) » LHXIOP 22
7 2X»> # PRIMARY#,4X%» #SECONDARY# s4X »3HAIR /) LHXIOP 23
welTEC 3,101) TIME, THXHI1(1,2)» THXHIL1{MAX1s2)r idXCE1(MAX1,2)» LHXIOP 24
1 THXCI1(1,2)+ THXHAL1(1,2), THXHATCMAXA»2), LHXIOP 25
__ .25 2 THXCAI(BAXA»2)s THXCAL1(1,2)» LHXIOP 26
3 PARA1IL»PARAZL » PARAAL LHXIO0P 27
101 FARMAT(2Xs1PE10.3s3%X,0P4F10.2,2X»4F10.2,2X,1P3E11.3) LHX10P 28
RFTURN LHX1O0P 29
END LHXTOP 30
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SUBROUTINE RHMIXPR Tars74 aPT=1 FTIN 4.4+R401 03730777

1 SUBROUTINE RMIXPR(TIME) RMIXPR
c RMIXPR

c PRINT ROUTINE OF I/0 TEMP. IN MIXING AT LOOP R RMIXPR

C RHIXPR

5 CAMHAON/NEWLY TRCUC2)+TBLCO(2)2TRVCO(?) RMIXPR
CNMHON/TEMP, TI1(2)-TD1C2)sTI2¢(23,TO202)T13(23+T03C(2),T18(2), RMIXPR

1 TO4(2)TIS(2),TOS(2)»TIB(2)sTO6(2)>TI7(2)»Y07(2), RMIXPR

2 TIB(2),T08(2),FI9(2)»T09(2)sTI10C2)sT0I0(2)+TI11R(2}s RMIXPR

3 FTI11L023.T021C2) RMIXPR

10 4 il12(2)rTﬁlZ(Z)JT|13(2)’T913(2)ﬁTElQ(Z))Tﬂiﬂ(Z)) RMIXPR
5 TIISC2),TO15C2)»TI1O(2),TO16C2),TELIT(2)>TO17(2)> RMIXPR

6 TIIBC2),TNI8C2)»TI19(2),TO19(2),T120(2)5,T0N20(2) RMIXPR

DaYA ILINEsO/ RMIXPR
IF(ADDCILINE»20).E0.0) wRITE( 4,100) RMIXPR

15 ILINE = ILINE + 1 RMIXPR
100 FORMAT(1HL, 40Xs 5(1H#)s # TEMPERATURE IN MIXTURE C(LOOP (R) ) # /7 RMIXPR

1 4%s 9HTIMECSECY » 7X», 1{HMIXTURE ND. / RMIXPR

2 32X 1HL» 1UXs LH2 29X 1H3 20X THO, 9% 1HS» 9K > LHE» YX s IHT»9X s 1HB» RHMIXPR

3 IXr1HG» BXs2HI10 ) RMIXPR

20 HRITEC 4,101) TIME » TRCOC2),TBLCOC2)s TI2C2)»TE3(2)5T14(2)» RMIXPR
1 TESC2)sTI6C2)»TI7C2)»VIBC(2),TIV(2)>TEIOC2) RMIXPR

101 FARMAY(2X,1PE1D+3, 2X» #INLET #s0P11F10.2) RMIXPR

HRITEC 4»102) TRVCO(2)» T02(2)»T03(2),TO4E(2)»TOS(2)»TOGC(2) RMIXPR

1 TO7(2)-,T08C(22»,TO9(2),T010(2) RMIXPR

25 102 FRRMAT(14X, #DUTLET#, F15.2» SXs 9F10.2/) RMIXPR
RETURN RMIXPR

END : RMIXPR

SUBRDUTINE LMIXPR T4s7a OPF=zq FTN 4.4+4R801 03730/77

. 1 SURRDUTINE LMIXPR(TIME) .LMIXPR
c : LMIXPR

C PRINT ROVTINE OF I/0 TEWP. IN MIXING AT LODP L LMIXPR

C LHIXPR

5 CAMMDN/TEMPY DUMCA0)» VT11RC2I,TILILL2),T011(2), LMIXPR
TI12C2), 7002023, T113C2),T013023»TI14C(2),TO14(2)» LMIXPR

L 2 TILS(2)»F015(2)»T116C2),T016(2),TI17(2)>TOI7(2), LMIXPR
3 TI18C2),T01B(2)»T119¢2),T019(2),T120C2)»TN20(2) LMIXPR

DATA  ILINEsO/ LMIXPR

10 IF(HODCILEINES20).EQeD) WRITE( 5,100) LMIXPR
ILINE = ELINE + 1 LMIXPR

100 FARHATC1H1, 40Xs SC1H®), # TEMPERATURE IN MIXTURE CLDOP (L) ) # /7 LMEXPR

L 1 ) 4X» OHTIME(SECY » 7X» 11HMIXTURE NO. / . LMEXPR
2 31Xs2H1113Xs2H12,8X22H13,8Xs 2H14»BXs2H15sBX»2H16,8X,2H17» LMIXPR

15 3 BXs2H18r BX»2H1Y»BX»2H20 ) LMIXPR
WQITE( 55101) TIME, TEXIR(2)sTI11LC2)ATI12(2),TI13C2)-7114(2), LMIXPR
TILSC(2)»TI16CKYSTII7C2)sTI18(23,TI10(2)>T120(2) LMIXPR

1m FGRMAT(ZXJ!FEIO.3;2!; £INLET #,0P11F10.2) LMIXPR

NRITE( 5,102 TOI1(2)»,T0D12(2)»TO13C21-TOL14(23,TO15(2)»TO16(2)» LMIXPR

20 TO17(2)»TO18(2),T019(2)>,T020(2) LMIXPR
102 FORMATC14Xs #OUTLET#, F1542» S5X» 9F10.2/) LMIXPR

RETURN LMEXPR

EnD LMEXPR

14,24.43.
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SUBROUTINE PIPEPR 74s74  OPT=1 FTN 4,4+R401 03730777 14,28.43. PAGE 1
1 SURRDUTINE PIPEPR{TIME) PIPEPR 2
c PIPEPR 3
C PRINT ROUTENE OF TEMP, DISTRIBUTION IN PIPING PIPEPR 4
C PIPEPR 5
5 CAMMON/TEMP/ DUMCB2), PIPEPR 6
e L THIC31,2),TH2(3152)sTH3(3122) 5 THA(3122)2TH5(31,2), PIPEPR 7 .
CTHEC3152)»TH7(3152) s THB(3152) s THI(3152)»TH10(3122)» PIPEPR 8
3 THE1(31+2)»TH12(31,2)5TH13(31,2) PIPEPR 9
COMMDN/VOLN/ DUM1{20)» PIPEPR 10
10 1 NO1»NDZsND3>NDAsNDS»ND6sNDTsNDBsNDS ND10» NOTTSNDL2 PIPEPR 11
WRITE( 6,100) TIHE PIPEPR 12
100 FORMATC1H1» 39%s S5C1H¥), # TEMPERATURE IN PIPE (LDOP (R) 3  #» PIPEPR 13
1 SCtH®)Y / 10X GHTIME = r»1PE10.3 »6H (SEC) // » PIPEPR i4
2 2%s #PIPE NO.#) ... __PIPEPR 15 . ) .
15 WRITED 8,101) CTRICIS25,I=15N01) PIPEPR 16
o 101 FORMAT(/5Xs1H1-8X,10F10.25/C10%»10F1042)) . PIPEPR 17
WRITEC 62102) (TH2(I,2)»I1=1,ND2} PIPEPR 18
102 _FORMATC/5X»1H2,4Xs10F10.22/C10X210F10,2)) o . PIPEPR 19 e
WARITEC 651033 (TH3(1,2)51=12ND3) PIPEPR 20
20 103 FARMAT(/5Xs IH3,4X510F10.2,/(10%,10F10.2)) PIPEPR 21 o
WRITEC 651043 (THa(I,2)s1=1,N04) PIPEPR 22
— 108 _FARMAT(/SXr1H428X, LOFL10.2,/C10X»10F10.2)) - . .- ...PIPEPR 23 I
HRITE( 651053 (TH5({1,2),I=1-¥D5) PIPEPR 24
105 FORMAT(/SXp1H5,6%Xs10F10,2,7(10X»210F10,22) _PIPEPR. 25 . .
I 25 HRITE( 6,106) (TH6C(I,2)51=1sN06} PIPEPR 26
— 106 FORMAT{/SX,1HB4Xs]10F10.2,/(10Xs10F10.2)) PIPEPR 27 e
= WRITEC 6»200) PIPEPR 23
- zoq,EnEnAI(fuox,sgin*); #TEMPERATURE IN PIPE (LOOP €LY ) _#_» _  5L1x#) PIPEPA 29 s [
1 27 ) PIPEPR 30
30 wnlrs( 6107) C(TH?(E22)s1=1+ND7) PIPEPR 33 .
107 FORMAT(/5Xs 1HTr 4% 10F 10425 /710X 10F10.22) PIPEPR 32
IR CHRITE( 6s108) (TH8(i»2)»1=1,N08) .. PIPEPR .33 _ _ R
106 FORMATC/S5Xs1HBs4Xs 10F 10, 2,/c10x.10r10.2)) PIPEPR 34
) _HRITEL 62109) (THIC(I»2)»E=12N09 _ .. PIPEPR. . 35 [
35 109 FnRMAT(ISX;lHQ:ﬂX;!OFIO 2;/(10X:10F10 2)) PIPEPR 36
WRITE( 6»§10) (TH10(I»2)s1=1,ND10D) PIPEPR 37
110 FORMATC/4Xs2H10,4%s 10F 1025 /710X 10F10.2)3 PIPEPR 38
WRITF( 62111) (TH11{Is2)»X=1,ND1Y) .. _ RIPEPR 39 S,
“111 FORMATC(/8X»2HI1,4Xs10F10.2,/7C10Xs10F 10, 23 PIPEPR 40
80 C_MRITE( 62112) {TH12(1,2),1232ND012) . e ..____PIPEPR__ 41 S,
112 FORMAT(/8%s2H12,8Xs10F104257(10%»10F10.2)) PIPEPR 42
RETURN PIPFPR 43
END. - PIPEPR a4 - _
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SUBRDUTINE TPPRIN Tas7a 0PT=1

.15

20

25

Iz Xz Xz

FTN 4.4+R401

SUBROUTINE TPPRIN

. PRINT ROUTINE OF DATA On EACH UNET

COMMON /OPTIBN/ IPRINTC4)»IPLOTKPLOT
COMMON /PARAL/  OUMC12)sNOPT1
DIMENSION LINEC14)

DATA  (NTP=7)

On_ 1 NULT=1sNTP

 6_IFCIPRINT(3)4E8.0) 60 TO 1

7

8
9

100

GO TO ( 4,5,5,6,6,7,8) NUIT
IFCIPRINT(1}.EQ.Q) 60 TO 1
Gn To 9

IFCIPRINT(2}.EQ.0) GO TO 1
Gp 1O 9

60 TN 9
IFCIPRINT(2).EQ.0) 60 TU 1
Gn 10 ¢

IF{NOPT1.EQ.0) G0 Y0 1
CANTINUE

_CREMIND NURY L S
3 READ(NUIT,100) (LINE(I)sI=1s18)

IFCEOF(NUIT) )12
WRITE(615100)  (LINECI)sI=1,143
G0 70 3
TANTINUE

RETURN I - - e

FRRMAT(13A10,46)
END

03/30/77

TPPRIN
TPPRIN
TPPRIN
TPPRIN
TPPRIN
TPPRIN
TPPRIN
TPPRIN
_TPPRIN
TPPRIN
TPPRIN
TPPRIN
TPPRIN
TPPRIN
__IPPRIN
TPPRIN
TPPRIN
TPPRIN
TPPRIN
TPPRIN
mmioe — _._TPPRIN
TPPRIN
TPPRIN
TFPRIN
TPPRIN
TPPRIN

_ TPPRIN
TPPRIN
TPPRIN

14.24.43.
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g
SUBROUVINE DECAY TasTa  DPT=1 FTN 4.4+R401 03730777 14,28.43. PAGE 1 %
1 SUBROUTENE DECAY(PDEC»E0OPT»10PTB»LFsFS»T0sT) DECAYH 2 w
c DECAYH 3 prd
c DECAY HEAT ROUTINE . DEGAYH 4 o
o . C _ PpEC +....DECAY HEAT (RELATIVE VALUE TD INITIAL PBWER)Y  _  DEGAYH S a
5 c IOPT +ee..0PTION OF SELECTION IN DECAY HEAT EQUATIONS) | DECAYH 6
e [ =1  8Y FRT £4UAYION o DECAYH 7 3
c =2  8Y SHURE EQUATION DECAYH 8
—— =3 BY TASAKA EQUATIUN e DECAYH 9 _ !o
c INPTR +...0PTIGN IN BETA DECAY HEAT EBUATION DECAYH 10 =
10 c =1 BY (1) EQUATION o DECAYH 11
- ) C =2  8Y (2) EHUATION OECAYH 12 _
C CF  +++++COEFFICIENT IN BETA DECAY €QUATEON QECAYH 13 ‘
c FS  «e...FACTOR DF SAFETY DECAYH 14 ;
o _C_ 70, _seses0OPERATION TIME . ... _BECAYH 15 R ;
15 c QECAYH 16 ;
_ IF(IOPT.GE.4.0R.I0PT.LF.0) GO TO 1 DECAYH 17 :
IF(IOPTB.GE.3.0R.JOPTB.LE.O) GO TO 2 DECAYH 18 L
100 FORMAT(10X,#94EHROR MESSAGE 1IN DECAYwe=z /, DECAYH 19
1 15X, #0PTION NUMBER ES OUT OF RANG (IOPT= #,12,1H)) DECAYH 20
.20 . _ 101 FORMATC10Xs#%#4ERROR MESSAGE IN DECAY®®=Z /, DECAYH 21
1 15X, #BPTION NUMBER IS OUT DF RANG (IOPTB= #,1251H)) DECAYH 22
Gn To 3 DECAYH 23
1 WRITE (615100) LOPT DECAYH 24
. STOP DECAYH 25
25 2 WRITE (615101} IDPTH DECAYH 26
L ) SToP DECAYH 27
3 CONTINUE DECAYH 28
Gn TA (4»5,6) 10PT DECAYH 29
4 PPECF=FRT(T) DECAYH 30 i
30 Gp 10 7 DECAYH 31
S PDECF=SHURE(T,TQ) DECAYH 32
. Gn Tn 7 DECAYH 33 . :
6 PRECF=TASAKA(T) DECAYH . 34 i
7 CNNTINUE DECAYH 35 i
35 Gn TO (#,9) 10PTH DECAYH 36 i
8 PDECE = BETAL(T) DECAYH ar :
Gp TQ 10 DECAYH 38
o 9 PDECA = BETAZ(T»T0,CF) : B OECAYH 39
10 CnNTINUE DECAYH 40
a0 PDEC = FS®*PDECF + PDECR DECAYH 41
RETURN DECAYH 42
END DECAYH 43
_CARD NR. SEVERITY DETAILS DIAGNOSIS OF PROBLEM
28 I AN IF STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GD TD STATEMENT,

35 I AN IF STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GD TO STATEMENT,
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FUNCTION FRT T4s74 OPT=1

FIN d.4+4R401

03/30/77 14.24.43,

1 FUNCTIDN FRY(T) DECAYH 44
c DECAYH 45
C DECAY HEAT ROUTINE BY FRT EQUATION DECAYH 46
C DECAYH 47
5 TF(T.67.32.) G0 70 1 DECAYH 48
FRT = 0.065 DECAYH 49
RETURN DECAYH 50
1 FRT = 0.13/T#e0.2 DECAYH 51
RETURN DECAYH 52
10 Enp DECAYH 53
FUNCTION SHURE 74774 0PT=1 FTN 4.4+R401 03730777  14.23.43,
1 FUNCTION SHURE(T»TO) DECAYH 54
c DECAYH 55
c DeECAY HEAT ROUTINE BY SHURE EQUATION DECAYH 56
C DECAYH 57
5 DIMENSION AC4)5AS(4) DECAYH 58
DATA A/ 0.06025s 0.07655, 0.1301s 0.2659/ DECAYH 59
__DATA AS/ 0.0639, 0,1807, 0.2834» D,.3350/ DECAYH &0
FMIX,C1,C2) = Cl/xssc2 DECAYH 61
=T DECAYH 62
10 T2 = T +T0 DECAYH 63
IFCT1.LT.1.E-1) GO TO 1 DECAYH 64
IFCT1.LTo1.E41} GO 1O 2 DECAYH 65
. _ CJFC(TL.LT.1.5E423 GO TO 3 DECAYH 66
IF(T1.LT.4,E+6) GO TO 4 DECAYH 67
15 TF(T1.LT.2.E+8B) G0 To 5 DECAYH 68
Gp TO 999 DECAYH 69
_ 1 Ful = 0.0698 DECAYH 70
6o TD 7 DECAYH 71
— -2 ) U - DECAYH 72
20 6o Tn 6 DECAYH 73
. ) 3 I=2 QOECAYH T4
Gn -T0 6 DECAYH 75
o 4 1=3 DECAYH 76
Gp To & DECAYH Tt
25 _ 2 l=g . _ . DECAYH [£:
6 Fuil = FM{T1,ACI)YSASCID) DECAYH 79
R 7_CANTINUE _DEGAYH 80
IF(T2.LT+1.6-1) GO TO 8 DECAYH 81
o IF(T2.LT.1,E+1) GO TD 9 DEGAYH 82
30 IF(T2.LT+1.5E+42) GO TO 10 DECAYH 83
oo JF{T12:LT+8.E*6) GO TO_11 e mece—em o _...._DECAYH 84
IF(T2.LT.2.E+8) GD TO 12 DECAYH 85
o 6o TD 999 ~ DECAYH 86
8 FM2 = 0.0698 DECAYH a7
_..35 Gp TQ 14 . JECAYH 88
9 I=1 : DECAYH 89
—_—— e 8O TN e e e U DEGAYH 90
10 1=2 DECAYH 91
o Gn T0 13 DECAYH 92
a0 11 I=3 DECAYH 93
e - . GO Th 13 . DECAYH 94
12 T=4 DECAYH 95
.13 Fu2 = FHCT2,AC01)2A5C19) e — DECAYH 56
14 CQNTINUE DECAYH 97
a5 SHURE = FM1 = FM2 B DECAYH 98
RETURN DECAYH 99
999 WRITECS51,100) Tis72 DECAYH 100
100 FORMATC10X, ##¥#ERROR MESSAGE FROM SHURE###%# s, DECAYH 101
1 - 13Xs #TIME IS OUT OF RANGE?s SXs#T12#,£12,2s5Ks#T2=¢2E12,2) DECAYH 102
50 sSroP DECAYH 103
. __EnD DECAYH 104

PAGE 1
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TUNCTION TASAKA 74774  DPT=1 FTN G.4+R401

14.24.43,

03730477
1 FUNCTIBN TASAKA(T) DECAYH 105
c L o - DECAYH 106 _
[ DECAY HEAT RBUTINE BY TASAKA EQUATION DECAYH 107
B < SECAYH 108
5 DIMENSION ~ ACT)}»B(7),C(7) DECAYH 109
DATA. A/=0.00345s -0.001s 0.0024» 0.00244, 3%0.0 / DECAYH 110
DATA B/ 0.00675s 0.0105, 0.0248r 0.026065 0.00428s 0.00209 DECAYH 111
| S 0.001443 ¢ e e DECAYH 112
DATA €7 0.0534, 0.0552» 0.0702r G.07362,0.02554» 0.014509, DECAYH 113
19 1 0.01071/ o B DECAYH 114
PF(XsCA,CB-CC) =CABALGGIOCX)#=2 — CB#ALOGLO(X) + CC DECAYH 115
- _ IF(T.LE.1.E-1) G0 TD 1 .. .._DECAYH 116

IF(T.LE.1.£+1) GO TD 2 DECAYH 117

o F(TLEL14E*2) GO YO 3 o NECAYH_ 118
15 IF(T.LE.1.E+3} GO TO 4 DECAYH 119
IF(T.LE.1.E+8)} GO TO 5 DECAYH 120
IFCT.LE.1.E+5) GD TO 6 DECAYH 121
_ IF(TLE.T.E+6) GO 1O 7 _ . DECAYH 122
1=7 . DECAYH 123
20 6n ToD 8 DECAYH 124
1 TASAKA = 0.0572 DECAYH 125
oo — L _RETURN e - o . DECAYH 126
2 1=1 DECAYH i2r
_ Gp 708 o DECAYH 128
25 3 I=2 DECAYH 129
- GpTa 8 . e __DECAYH 130
4 =3 DECAYH 131
I Gn TO 8 DECAYH 132
— 5 1=4 DECAYH 133
= 30 Go To 8 BECAYH 134
6 1=5 DECAYH 135
| N -1 U 11 3 : DO _____ __DECAYH 136
7 1=6 DECAYH 137
8 TASAKA = PF{TsACI)»BCI)-CLI)) DECAYH 138
35 RETURN DECAYH 139
END DECAYH 140

FUNCTIDN BETA1 Tas74  0PT=1 FIN 8.0+R401 03/30/77 14.24.43,
[ . FUNCTION BETAL{(T) ‘DECAYH 141
c DECAYH 142
¢ BETA DEGCAY HEAT ROUTINE BY (1) EAUATION DECAYH 143
I DECAYH 144
5 BETAL1 = 0.0071#ERP(—H489SE-4#T) DECAYH 145
o 1 +0.D0O2HEXP (=34 443E=-6%T) DECAYH 146
RETURN DECAYH 147
END DECAYH 148

FUNGCTION BETA2 74/74  QPT=z) FTN 4.4+R401 03/30/77 14,284,483,
1 FUNCTION BETAZ(TsT0-CF) DECAYH 149
o c B _ DECAYH 150
B ¢ BETA DECAY HEAT ROUTINE BY (2) EQUATION DECAYH 151
¢ DECAYH 152
5 Az ,91E-45TO DECAYH 153
Br=3.41E-6%T0 DECAYH 154
IF¢A.LE.-675.81) A=-67%.8 DECAYH 155
I1¢(B.LE.~675.81) R=-67%5.8 DECAYH 156
T BETAZ=2.28E-3¢CF* (1 —EXPCAIIREXP(-4.91E~44T) DECAYH 157
10 BETA2=BETAZ+2,17E=3RCF (1. ~EXPC(BII*EXP(~3.41E-6%T) DECAYH 158
RETURN DECAYH 159
END DECAYH 160
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SUBROUTINE FIGURE Fasta IPT=1 FTN 4.,4+R401 03,3077 14,24.43, PAGE 1
1 SUBRDUTINE FIGURE FIGURE 2
C FIGURE 3
c PRINT ROUTINE OF PLANT SIMULATIUN HODEL FIGURE 4
c FIGURE 5
5 HRITE{61,200) FIGURE 6
- 200 FARMATCIHL»44Xs43HP L A N T SIMULATIDN MNDDEL)) F IGURE 7
HWRITE(61,201) FIGURE -]
201 FORMATC(1HO»A6Xs7HL E F T ) FIGURE 9
HREITE(61,202) FIGURE 10
10 202 FNRMATCIH »2BXs 7H+++44+ 44211 Xs FTH~=mmeu —p 13X THE+ 4444+ ) FIGURE 11
WRITE(61,203) FIGURE 12
203 FORMAT(29X,7H+ 4231 % TH + ) FIGURE 13
WRITE(61,204) FIGURE 14
204 FARMAT(S5KsSH-———=s TXs 12He——semmm = s7H+ 1 0 #512H-————meeee »TXx» FIGURE 15
15 14fH= + 7 demmmmmmmmmee cmmammeee ) FIGURE 16
HRITE(61»205) FIGURE 17
205 FORMAT(OXA1HI»7Xs1HI»11Xs7H+ 411X pIHI»TX»1HI» 11X » THE +s11 FIGURE 18
o CAYLAHT IsTXAAHISXsTH+HH+++++ ) o FIGURE 19
HWRITE(61,206) FIGURE 20
20 206 FORMATCO6X-4HR 1»7X»8HI  Or0XsTHH++++++3BX,4HN  T»7Xs48HI Kr8Xs7H+ FIGURE 21
143444+ 11Xs6H]L 1 Bs4Xs1HI,53%X,T7H+ + ) FIGURE 22
WRITE(61s207) FIGURE 23
207 FNRMATCBXp3H4++25X» I+ ++2 27X IH+ 445K FH+++5 28X » IH+++5 TXs 1HI»5X» 20 FIGURE 24
. 1H+ + TRANSPORT DELAY ) F1GURE, 25
25 HRITE(61,208} FIGURE 26
| o 208 FnRMATITX,13H+ + + *:25X113H+77 L *{?EX:?H*_" +16X’lﬂl_f[GUﬁE__"__g[ o
— 155X TH+ + ) FIGURE 28
b3 . WRITE(61,209) . FIGURE | 29 _
209 FNRMATCOX,15H+ 2 0 + + 1 6 +»23Xr15H+ 1 5 + + 1 2 +p 28X s TH "% FIGURE 30
i 30 15%s 1HT 35X TH+4+4+44 ) e FIGURE 31 o e
WRITE(61»,210) FI1GURE 32
210 FORMATCTX-13H+ 4+ % 4,25X,13H+ 4+  +  #s26Xs5H+ _ +56Xs1HI FIGURE 33 o
13 FIGURE 34
— . - MRITECH:,211) FIGURE 35 [,
35 211 FURMAT(BX;SH+++:SX:3H+++p2?Xr3H+++15X13H+++r28K’3H+4*:TXp1Hl ) FIGURE 36
— HRITF(61,212) - FIGURE 37 . _ e
212 FURMAT(ﬁX:15H*******ﬂ“ﬁ*““*§'23XﬁlSH*““**“**“***“**;??XDlIH*****‘* FIGURE 38
S A#ata, 33X, 1HT ) B _FIGURE 39 : _
WRITE(61,213) FIGURE 40
a0 213 FORMATCOX1H#» 13X 1H# 2302 1H# 13Xs 1H» 22X+ JHR 29X 2 1 HA IN» 1 HI» TX23H+ FIGURE a1 -
1++ ) FIGURE 42
o HRITE(61,214) FIGURE a3 e
218 FORMAT(6Xs1HT>4X>5HT H X’4¥!1H4123X11H*’4Xn5ﬂl H Xs4Xs1H4»22Ks11H% FIGURE 44
o 1 REACTOR #,3XelHI»6Xs5Ht  + ) _ FIGURE _ 45 _ . e
45 HRIT{(&iJZIS) FIGURE 46
e __215 Fﬂﬁﬂgl(ﬁx’lH*’13K’lHﬁDZBX’lH*’13XJIHE’ZZX!lH*;?X)lH“!3XJlHI)5X;21H FIGURE _ _47_ I,
+  MIXING DELAY ) FIGURE 48
__._I"ELTE_(_&QQJ_._ CFIGURE 49 , R
216 FnRHAT(ﬁX,15“#?**ﬁ§ﬂ4##iiﬂ'ﬁl‘,23x,lsHﬂﬂEﬂﬁﬂ‘ﬂ‘*ﬂ‘ﬂ‘ﬁ*ﬁﬁﬂ"z?x,11Hﬂ"ﬂ'ﬁﬁﬁﬁﬁ FIGURE 50
50 1%mak, INs 1HI26Xs5HY 4+ 5 o .. _ FIGURE S1 _ I
HRITE(61,217) FIGURE 52
o 217 FORMATCOXs1HT 26X 3HY 4+ 22T Xa 3HE 425K N4+ 45 208X JHF 42 TXp IHI P TXp 3H++ FIGURE =~ 53
1+ FIGURE 54
_MRITE(612218) o R FIGURE 55_.
35 218 FORMATO(9Xs1HI»SX2SH+ +225X213H+ + + +:26X!5H+ +26X»1HI ) FIGURE 56
B HRITE(61»219) FIGURE 57 ) o
219 FnRHAT(9X’1HIJQXJTH* 1 7 #,23%,15H¢ 1 9 + + 1 3 +,24Xs7H+ 1 1 +55X FIGURE 58

y0— L 296NS ONd
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_SUBRODIINE FIGURE T6/7T4  OPT=1 FTN 4.4+R401 . 03730477

80

55

75

80

85

90

95

. 100

105

119

o d2aHI ) e . Y

WRITEC61,220)
220 FORMAT(9Xs1HI»5¥%s5H+ +525%s13H+ + + +226X»5HE +26Xs1HI )
WRITE(61,221)
221 FORMAT(5Xs5H& I1s6Xs6H+++ Pr21Xrl7HM ++4 +Ht Le25Xs0Ht+4+
18,8%X2tHI»6Xs20HI H X INTERMEDIATE )
___WRITE(61,222) o e e e
222 FORMATCOX, THITXp7OHT  #4+44++4 ¥ LT TR T I i e
1444 it R 1 I-16%»14HHEAT EXCHANGER )
WRITE(61,223)
223 FORMAT( 9%, 1HL»7 X 79H] + + o+ L + 1 I +
1 4+ * + o+ + I 1 I)

. _HRITE(61,224) . ’ ) o o
224 FORMAT(SX,sSHe—-—= sTXpTOHaeeet 1 1 +=4 1 B 4=+ | 2 +mmun ————
14 8 4=+ 1 84 4=+ O He-w_ | I26Xs16HT H X TERMINAL 3

HRITE(61,225)

225 FORMAT(21X»23H+ + +215%223H+ +  # + o+
1 +!5X)1"1’?X’1HIJ16XJ!4HHEAT EXCHANGER }
HRITE (612262

226 FORMAT(21X23H44 44444  +++  #++34445 15X, 2IHE++H40F 44+ +4++4

144, 5% 1HI7Xs1HI )
WRITE(612227)
227 FORMATCALIY S 9Hm mmm i v e o o o -
1 1)
HRITE(61»228)
228 FHRHAT(QIX’IHI’53XJIHI )
HRITE(61,229)
229 FNRMATC(AXs FTHREACTOR» 30X r 1HI » 9X» 45H-~ —_— -
I e BT )
HRITE(61+230)
230 FNRMAT(S5X,18HA REACTOR INLET,1BXs IHI»OX»lHIs7Xs7H 44+ 44+, 31Xs>TH
Thaesdst )
HRITE(612231)
231 FRRMAT(5X,19HB REACTOR OUTLET»17Xs1HIr9X21HE»7Xs TH+ +r31X»
174+ + )
WRITE(61,232)
232 FNRMATCA1Xs1HI » 9K 7T H——n——== L B e ettt
=4+ 8 trcccmece—ace e }
WRITE(61-233)
233 FRHMATCA1X,1HI»17Xs7H+ #211X21HLpTXs1HES 22X TH+ +511Xs1HI»
17%s1H] )
WRITE(61,234)
234 FNRHATCUXs1OHRIGHT WINGs27Xs1HTr17Xs 7THe #4444+ 8% 53HC | I
1F +htebt G 1 I J
WRITE(61,235)
235 FARMATISXs22HC IHX PRIMARY INLET»18Xs 1HIs34Xs11H+++ ++4, 27X
1s1{1H+++ +++ )
HRITE(61,236)
236 FRRMAT(S5X,»23HD THX PRIMARY NUTLET,13X,1HI»33X,134+ + + +»
125%s13H+ + + + )
ARITE(61-237)
237 FORMATISX s 24HE IHX SECONDARY INLET»12Xs1HI»32X»15H+ 2 + + S
1 +223X,15H+ & + + 1 0 + )
HRITE{615238)
238 FORMAT(S5X,25HF [HX SECONDARY DUTLET»11%»1HI»33Xs13H+ + +
14+5,25%s13H+ + + + )
WRITE{61»23%)
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SUBROUTINE FIGURE TasTa ne

239 FNRMAT(SXs22HG
1s11H+++ +i4
HRITE(61,240)

240 FNRHUAT(S5X,23HH

WRITE(&1,241)
241 FNRMAT(5X»,24HI
11H#13Xs1H%" )
WRITE(61,242)
242 FNRHATISX,25HY
1 #5234 154
HRITE(&12243)

T=t

FTN 4,4+R401

THY PHIMARY INLET»14%Xs1HI»34Xs 11H+++

03s30,77

+++527X FIGURE

FIGURE
FIGURE

THX PRIMARY DUTLEY »13Xr1HI»32X, 15HURSuReRnuaas F[GURE
1#,23%, 1GH##attesteatas )

THX SECONDARY INLET,12Xs1HI32Xs1H%,13X,1HH,23X,

THX SECONDARY OUTLET»11X»1HI»32X»15H®

THX

® )

203 FRRMATCAOLX-1HI» 32X, IHRp 13 %> 1H#5 23X 1HE,13Xp1HE )

HRITE(61r204)

H X

264 FARMAT(ALNs LHY, 32Xs I5HAGHO#38%a0u0Rin,23Xs | SHER SO G B BHSRBRERE )

HRITE(S&1»245)

245 FORMATCAN QHLEFT WING»28Xs1HEs34%Xs11HF++

WRITE(61s246)
246 FNRMAT(SXs 22HK
125X 5H+ +25%.1
HRITE(61,247)
247 FRRMATCSX 23HL
1+,23%»12H+ 7 ¢
ARITE(61,248)
248 FNRMAT(SX»24HH
125X, 5H+ +r5X%s
WRITE(61,249)
249 FNRUATI5X25HN
1+ E»21Xs17HH
HRITE(61,250)
250 FORMAT(SX,22H0
1+44+4++ I
WRITEC61,251)
231 FORMAT(S5X,23HP
1 4+ + 1
WRITE(61,252)
252 FNRMAT(5X,24Hy

B I S L

2}
CHRITE(61,253)

233 FNRMAT(5X»25HR
1 +215X223H+

WRITE(612254)

FIGURE
FIGURE

FIGURE
FIGURE
FIGURE
FIGURE
FIGURE
FIGURE
FIGURE
FIGURE
FIGURE

+++3 27X 3H+4+36X21HI} FIGURE

IHX PRIMARY TNLET»14Xs1HI»33Xs13H+

HI 3

IHX
1

IHY
1HT 3

IHX
4+

THX
I

THX
I

THX

THX
+ o+

254 FORMAT{S51X,23H+++++++

160

1++ )
WRITE(61,255)

PHIMARY QUTLET,13Xs1HI»
)

SECONDARY INLET»12X»1HI

SECONDARY OUTLETs11Xs1H
I I

32%s 15H+

»33%s 13H+

I1531Xs17HD

+

+

+

L LS

PRIMARY INLET»14Xs1HI»9Xs TIH++++++4+

EE2 S22 2 +44 +EbEEEE

PRIMARY QUTLETs13X»1HI»
+ + 0+ o+ 4

SECONDARY INLET»12XsB7H
————t  § +=+ B +=t
SECONDARY OUTLET#21Xs23

L + )

__ttE 441502 23H

255 FNRMATCTTA9HR T 6 H T )

WRITE{612256)

256 FORMAT(TTXsIH-mrmmmmmm

Lo RETURN_ .
EnD

1

9Xs7IH+
+ I

H+ T+

Rt o0 S

19

it

+r

+ 9

+++

FIGURE
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_  SUBROUTINE SHADDW_ _ 7a/7a _ OPT=1 . __ __FTN_ 4,4+R4ny 03/30/77 _14.24.43« _ ___PAGE A =
C
% . SYUBRDUTINE ___ SHADOW . . . ... I SHADOW 2 _ . S
c SHADOW 3 17
¢ PRINT ROUTINE (OF INPUT CARDS IMAGE SHADODN 4 . =
¢ SHADOW 5 w0
S i SHADOW -6 . . a3
DIMENSION IHOLEC8) SHADOM 7
o SHADOW .8 .. ... 3
N =0 SHADOM 9 I
10 READC20,1000)  IWOVE . SHADDW ... A0 ... _._._ o
10 IF(EQF(20)) 30520 SHADOM 11 W
_.....20 Mg =SNC*L e o . SHADOW . 12 e e e e e e e
IF(MOD(NC»50).EG.1) . WRITE(61,1010) (I-I=1.8) SHADOHW 13 .
S MRITE(61-1020) NCrIHOLE . ~ . USHADDM. .. 18 .t
HRITE(60-1000} IHOLE SHADOM 15
—_ A5 . Go TD.LO . e I S - 1. 1. Y11 | IS, - S
30 REWIND &0 : SHADOW 17 !
o ¢ L e i . _.._SHADOW 1B I AA
1000 FORHAT(BA10) SHADOW 19 ;
... 1010 FDRMATCIHI»49X227(1H,I/1H »89Xs LH.r8Xp 4HCASE»2Xs SHINPUT - 2X,4HDATA _SHADOW 20 . U !
20 & $AXp1H /TH 549X527C1HL)//71H »13Xs3HND. s A% B(OH e uattasnes [13) SHADOW 21 ;
e .. 1020 FDRHMATCIH »13X,13,4%,8410) e SHADOW 22 R
[ SHADOH 23 !
L RETURN o ,, ... ____ __SHADUOH 29 S ;
END SHADOW 25 |
| __ FUNECTION ROW___ _ 74s74_ OPT=1 . .. _ ... _._ __FIN_ 8,4+R40% 03/30/77 14,2443, _  _ PAGE 1 i
—
% 1 FUNCTION ROHCT) . e ROH 2 .
¢ ROH 3
| o C TO CALCULATE THE DENSITY OF SODIUM e ROH & o !_
c - ROH 5 |
. ._.5.. C T wesees= TEMPERATURE (DEG-C) ] . ROH 6 ,.
¢ ROH ssene DENSITY OF SODIUM (KG/M##3) ROH 7 ;
C ) . . ROW____ _.8 e
ROH = 949,0 = 2,23E-1%T = 1,75E-54T##2 ROM 9
S RETURN o e ..ROM 10 e e
10 END ROH 11




SUBRCUTINE NATURE 7u/74  OPT=1 FTN 4,6+R401 03/730/77 18.28.43, PAGE 1 ;g
N SUBROUTINE NATURE (HMND»NL) ) o NATURE 2 G
I NATURE 3 oy
t TN CALCULATE THE MATURAL DRIVING FORCE NATURE g =
c NATURE 5 72
5 c HND weses NATURAL ORIVING HEAD (KG/Mu#2) NATURE 6 &
C NI, eeass LOBP INDEX NATURE 7
L c =1 PRIMARY (R) LOOP . NATURE 8 -3
c =2 PRIMARY (L) LDOP NATURE 9 =3
¢ =3 SECOMDARY (R} LOOP NATURE 10 {
10 ¢ =4 SECOMDARY (L) LOOP NATURE 11 2
C NATURE 12
COMMON/TEHP/Z TILC(2)»TOM1(23»T12¢2)2F0202)2TI3C(23,T03(2)5T14(2)5 NATURE 13
# TOAC2),TI5(23,TOSC2)»TI6(2)TOG(2),TIT(2),TO7(2)s NATURE 14 !
“ TIB(2),TOB(2),TI9C(Z)»T09(2)TI10(2)>TO10C2)»TI11R(2)» NATURE 15 i
15 # TI11L(2)-¥011(2)» NATURE 16
£ TI12¢2),T012¢2)»T11342),TO13(2)»TI14(2),T014C(2)}» NATURE 17
# TI15¢2),T015(2)»TI16(2),TN16(2)»TI17{2)sTO17(2}» NATURE 18
- TI16(2),T018C2)»TI19(2),T019C23»TI20¢2)5T0D20(2)» NATURE 19
# TH1(31,2),TH2C3122), THI (31225 THEC31,2) - THS(31,2), NATURE 20
720 “ THO(31s2)sTHT(312)2THB (31525 THG(3142)»THI0(3152)» NATURE 21
# TH11¢31,2),TH12(31s2),TH13(31,2) MATURE 22
CAMMON /VOLN/VOLL,VOL2,VOL3»VOLA>VOL5» VOLG6» VOL7VILBsVOLY»VOL10»  NATURE 23
# VOL11,VOL12-vOL13,VOL14,VOL15,V0L16-V0OL17VDL18, NATURE 24
° VOL19,VOL2Us NATURE 25
| 25 5 ND1aND2,ND3,NDU»NDS,ND6,NDT » NDB»NDO, ND10,ND11,ND12, NATURE 26
# DELX1sDELX2,0ELX3>0ELX4»DELX5DEL X6, DELX7 »DELXB» NATURE 27
— o DELXY»DELX10sDELX11»DELX12» NATURE 28
b7 # NNO1»NND2»NND3»NNDS»NNOS s NNDG» NND7 > NNDB s NNDG»NNO10s  NATURE 29
# NNU11.NND12 MATURE 30
I 3Q COHMNN /PUMP3/ PEL1(30),PE2(30),PE3(30),PE4(30),PES(30),PEG(30),  NATURE 31
1 JLPLNH(11)+PLNME{11) s AXE»DLASEM NATURE 32
CNMMON /PARAL/ PRCsPPsPNsNIPsN2PsPH NATURE 33
COMMDN /PARAF/ PCFyPMF»PRF»PRAF+PTF NATURE 34
CAMMON /NO3/  NP»D1sD2,DD2sMAXHX NATURE 35 L
35 CNMMON /ND&/ OUMEB) s GLHsDUMSC4),DELX, D12, SIHX1»51HX2 NATURE 36 ;
COMMON /PARAX/ PAC NATURE 37 ‘
CNMHMON /FUNG/ APNDZR»APRD2L>APTH2R-APIHZL>APAHIRs APAHIL > NATURE 38 ‘
1 APPT2R»APPT2L-APPS2RAPPS2L s APL2R s APL2L NATURE 39 :
CAMMON ZINDEX/ DUMZNPA NATURE 40
a0 COMMON /NB100/ DUM3CA)s5AHXTDUMAC3),DELXA NATURE 41
COMMON /THIL1/ THXHI1(31-3),THMMI1(31,3)2THXCI1(31,3)>THXMI1(31,3) NATURE 42 i
COMMON /THAL/Z THXHALC3123)»THHMAL(31,3)2THXCAL (31,33, THXHAT(31,3) NATURE 43
COMMAN /THA/  THXHA (3153)5THMMA (31,3)sTHXCA (31,3),THXMA (31,32 NATURE 44 :
COMMON /THL/  TAXHI (3153)»THMML €31,3)sTHXCY (31,325 THXMI (31,3) NATURE 45 |
45 COMMON /ND/  NDAsNDT NATURE 46 . o : |
COMMON /FUN3/ APNDLR#APNO1L»APTHIR,APIHIL P APRYY » NATURE 47 ;
1 APPTIHsAPPTILS APPS1R»APPS1L»APLIRsAPLEL NATURE 48
CAMMON /PUMP2/ HPO1sHPL1sHLD1,GU1»SUML1EPSIsRPM1D,RPMIPD»PCO, NATURE 49
1 HPDZ»HPL 25 HLD2» GUZ» SUML22EPS25 RPH2D» ROHD 1 ROHO2 NAFURE 50
50 COMMON #€rR0SS/ FAREACS)sHPLNL6)+HIHXD] , HIHXD2,HAHXD1sHAHXD2 NATURE 51
CMMON /PUMP22/ AK(B)sHCEOsHPD1S,HIPpH2P s HIP» APUM] p APUM2 NATURE 52
CNHHMON FPUMP23/ HPD2SrHZ21sH225H23 NATURE 53
HND = 0.0 NATURE 54
IF(NL.EQ.0) RETURN NATURE 55
55 IF(NL.LT.0.0R.NL.GT.8) GU TOD 99 NATURE 56
Gn TO (1s2-,3s4)sNL NATURE 57

c NATURE S8




— 0L —

60

65

70

75

80

85

90

SUBROUTINE NATURE Tasta BPI=1
C PRIMaARY (H) LOOP
c
1 CANTINUE
HNDE = -ROH(PTFI#PH
APRY1 = RUH(PTF)®HCD
APTHIR=0.0
Hynl = 0.0
MAXI = MAXHX-1
Dn 10 I=1sMAXI
TEMP = (FHXHICI»2)4THXHEC(I$1,233/72
Rn = ROH{TEMP}
HNBT = HNDI+RO=DELX
APTH1R= APIHIR+30#HIHXD1/HAXI
10 CONTINUE
HNDP = 0.0
APL1R=0.0
DN 11 Is1,NND1
TEMP = (THE(I»2)+THI(I+152))/2
RA = ROH(TEMP}
HNDP = HNDP+PE1(1)#DELX1#RD
APLIR = APLIR+RO®MPLDC1)/NND1
11 CONTINUE
Dn 12 I=1,NND2
TEMP = (THZ(I:23+TH2{1+1,2))/2
Rn = ROH(TEMP}
HNDP = HNDP+PEZ(1)#DELX2%R0
APLIR = APLI1R+RO®HPLD(2)/NND2
12 CANTINUE
APPT1R= HPD1+#RD
APPS1R= HPD15%RD
Dn 13 I=1,NND3
TEMP = (TH3(I,2)+TH3(I+1,2))/2
Rn = ROH(TEMP)
HNDP= HNDP+PE3(1}#0ELXx3%R0
APLIR = APLIR+RO#HMPLID(3I/NNDI
13 CONTINUE
HROPL = 0,0
TEMP =(TI1(2)+TD1{(2)})/2
HNDPL = HNOPL + PLNME(1I#NLPLNM{1)#*ROH( TEMP)
TEMP = (T12(2)+702(2))/2
HNDPL = HNDPFL + PLNHE(2)SDLPLNM(2)*ROH(TEMP)
TEMP = (Y13(2)+T03(2))/2
HROPL = HNDPL + PLNMEC3)=DLPLNM{3)2ROH(TEMP)
TEMP = (T14(2)+T04(2))/2
HNDPL = HHDPL + PLNME (4)#DLPLNHC4)*ROH{TENP)
TEMP = (TI11R(2)+T011{2})s2
HNDPL = HNDPL +  PLNMEC11)#DLPLNM{11)#ROH(TEMP)
HND = (HNDC+HNDI+HNDP+HNOPL )
G0 Tn S0
c .
C PRIMARY (L) LOOP
c

2

CNONTINUE

HNDC = =RDH(PTF)#*PH
ARPRVY = ROH{PTF )#HCD
ApIHiL= 0.0

HNRI = 0.0

FIN 4.4+R401

03/30/77
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NATURE
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NATURE
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NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
MATURE
NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
NATURE
 NATURE

14.24,43,

59
&0
61
62
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65
&6
&7
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T4
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T
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84
85
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a7
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20
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SUBROUTINE NATURE 7474 __OPT=t T FTN 4.4+R401 03/30s77. 16,248,443, PAGE 3.
115 _ HAXT = MAXHX=1 . e NATURE 116 . . ..
Dn 20 I=1,MAXI NATURE 117
TEMP = (THXHEIC( Y23+ THXHIIET#],2)3/2 NATURE 118
Rp = ROMCTE#P) NATURE 119
_ . _.HNDI = HNDI+RO#DELX _ B i __NATURE 120 - N
120 APTHIL= APIHIL +RO*HIHXD1/MAXI NATURE 121
.20 CONTENUE L NATURE 122 S
ApLIL= 0.0 MNATURE 123
HNDP = 0,0 . NATURE 124 —
On 21 I=1,NND7 NATURE 125
125 ~ L TEMP = (THTC1s2)+THT(I+1+23)/2 ) NATURE = 126 I -
Rn = RDH{TEHP) NATURE 127
- , _ HNDP = HNDP+PE1{I)}#DELX}*R0 .NATURE 128
APLIL = APLIL+RO*HPLD(1)/NND1 NATURE 129
21 CONTINUE e - NATURE. 130 _
130 Dp 22 I=1,NND8 NATURE 131
S _TEMP_ = (THBCIs23+TH8(I+1,2))0/2 - . ___NATURE __ 132 L
Rn = ROH(TEMP) NATURE 133
eeoo . HNDP_ = HNDP#PEZ(IJ#DELX2%R0 - e ____NATURE ___ 134 -
APLIL = APL1IL+RD®HPLD(2)/NND2 NATURE 135
135, 22_CONTINUE NATURE 136 ..
ApPTiL= RO®HPD1 NATURE 137
. — - .. .APPS1L= RO®HPD1S _ e oo _._ .NATURE 138 T
Dp 23 1=1sNND9 NATURE 139
. _ . —TEMP = (THO(I-2)#THO(I+1,2))/2 - ___. .NATURE ___ 140 U
140 RN = ROHCTEMP) NATURE 141
= HNDP= HNDP+PE3CI)4DELX3#RD NATURE 142
s APLIL = APLIL+RO®HPLDC(3)/NND3 NATURE 143
| e . _23 CoNTINUE e e —. _NATURE 144 _
HNDPL=0.0 NATURE 145
145 TEMP = (TI1(2)+T01¢(2))/2 ] NATURE 146
HNDPL = HNDPL+ PLNMECI}*DLPLNMC1)I&ROQH(TEMP) NATURE 147
. TEMP = (T112¢23+71012¢2))/2 el ... .NATURE 148 e e
HNDPL = HNDPL+ PLNME(2)%0LPLNMCZ)#ROH(TEHP) NATURE 149
TEMP = (TI13(23+TD13(2))/2 NATURE 150
150 HNDPL=  HNDPL+ PLNMEC3)#DLPLNM(3)#ROH(TEMP) NATURE 151
- TEMP = (TI114(2)+T014¢2))/2 NATURE 152
HNDPE= HNDPL+ PLNMEC(4)®DLPLNM(4I*ROHCTEMP) NATURE 153
e e TEMP = (TI11LC2)+TO11(2))/2 o ) CNATURE __ 154 B B
HNDPL= HKDPL+ PLNME{11)%DLPLNMC11)#ROH(TEMP) NATURE 155
155 HND = CHNDC+HNDI+HNOP+HNDPL) NATURE 156
Gn To SO NATURE 157
I C ' NATURE 158
C SECONDARY (R) LOOP (OMITTED HND IN AHX) NATURE 159
c e — . . .- - . ...__NATURE 160 , e ——
160 3 CANTINUE NATURE 161
B HNDIL = 0.0 MATURE 162
APIH2R=0.0 NATURE 163
APND2R=D.0 NATURE 164
MaXl = MAXHX=1 NATURE 165
165 _Dbn 30 I=1,MAXI NATURE 166
TEMP = (THXCICI»2)+4THXCI(I+1,2}3)/2 NATURE 167
) RN = ROH(TEMP) NATURE 168
HYOI = HNDI-RO®#3ELX NATURE 169
APTH2R= APIHZR+ROTHIHXDZ/MAXI NATURE 170
170 30 CANTINUE NATURE 171
HNDP = 0.0 NATURE 172
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SUBROUTINE NATURE T4/74  OPT=1 FTN 4.4+R401 03/30/77 14,24.43. PAGE 4
APL2R=0.0 NATURE 173
Dn 31 T=1»sNND4 NATURE 174
TEHP = (THGCI»2)+THA(I+152))/2 NATURE 175
1?5 .. _._ Rn = ROH(TEMP) L i} o NATURE 176 a
HNDP = HNDP+PE4CI)#DELX4*RN NATURE 177
APLZR = APLZR+RO*HPLD{4)/NNDY NATURE 178
31 CONTINUE NATURE 179
DN 32 I=1,NKRDS NATURE 180
180 TEWP = (THS(I22)+THS(1+1,23)/2 NATURE 181
e ____Rn = ROH(TEWP) B - NATURE 182
HNDP = HNOP+PES(1)*DELXS®RD NATURE 183
APL2R = APLZ2R+RO#HPLD(5)/NNDS NATURE 184
32 CnNTINUE NATURE 185
185 APPTZR= RO®#HPLZ NATURE 186
APPS2R= RO®HPD2S NATURE 187
. . Dn_33 I=1sNND& B NATURE 188 ;
TEMP = (TH6(1s2)+THECI+1,23)/2 NATURE 189
RO = RDHCTEMP) NATURE 130
190 HNDP = HNOP+PE6{1)HDELX6%RO NATURE 191
ApPL2R = APLZR+RDPHPLD(G)/NNDO NATURE 192
33 CONTINUE NATURE 193
HNMDPL = 0.0 e NATURE _ 194 o . e
TewP = (TIS(234T05(2))/2 NATURE 195
_._.195 HNDPL = HNDPL + PLNMECS)®DLPLNM{5)}®ROR(TEMP)  NATURE 196 ~
I TEMP = (TI16(2) +T06(2))/2 NATURE 197
,, HNDPL = HNDPL + PLNME(6)*DLPLNH(6I#ROH(TENP)  NATURE 198
= TEMP = (TI7(2) +T07(233/2 NATURE 199
) HNDPL = HNDPL # PLNME(Z)#DLPLNM(ZI#*ROH(TEMPY NATURE 200 I . - .
[ 200 TEMP = (TI8(2) +T08(2))/2 NATURE 261
MNDPL= HNDPL + PLNME(8)*DLPLNMCB)#ROH{TEHP) NATURE 202
TewP = (119023 + TO9(2))/2 NATURE 203
. - HNDPL= WNODPL _+ PLNME(9)#DLPLNM(S)*ROH(TEMP) B _ NATURE 204
HNDA=0.0 NATURE 205
205 _APAHIR=0.0 NATURE. 206
MaAXA = NDA=1 NATURE 207
Dn 34 I=1,MAXA o NATURE 208 _
TEWP=CTHXHACT s 2)+ TRXHACI+1+ 233 /2.0 NATURE 209
_ Rn_= ROH{TEMP) R NATURE 210 e
210 HNDA = HNDA + RO®DELXA NATURE 211
APAHIR= APAH1R+RO#HAHXD1/MAXA NATURE 212
384 CONTINUE MATURE 213
HNDA=HNDA®AXE . B ) NATUYRE 214 e
HND = CHNDI+HNOP+HNDPL+HNDAY NATURE 215
215 GO 70 50 I SRR NATURE 216 o . o
C NATURE 217
€ SECONDARY (1) 10OP NATURE 218 _
NATURE 219
4 CONTINUE e NATURE 220 o
220 APTHZL=0,0 NATURE 221
APND2L=0.0 MATURE 222 o
HNDT = 0.0 NATURE 223
MAXT = MAXHX-1 NATURE 224
Dp 40 I=1sMAXI NATURE 225
225 TEMP = (THXCL1(I,2)+THxCE1¢I+1,233/2 . __ NATURE 226 o I P
RD = ROH(TEHP) NATURE 227
HNDT = HNDI-RO®DELX. N _ e . _ _NATURE . . 228 _ _ [
APTHZL= APIHZL+ROSHINXD2/MAXT NATURE 229
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SUBROUTINE NATURE 74774 OPi=1 T U FIN 8.06+R&D1 . Q3730777 14,28.83. . PAGE ___.S5____ '-ZU
40 CONTINUE - S L ___NATURE 230 o Q
730 HNOP = 0.0 NATURE 231 v
APL2L=0.0 _ NATURE 232 =
Dn 41 1=1,NND1O NATURE 233 o
TEMP = (TH10CIs2)+THI0(I+1,23) /2 NATURE 234 o
RN = ROHCTENP) NATURE 235
235 . .. .__ HNDP = HNDP+PE4(I)#DELX4%RD . NATURE ___ 236 _ e . -3
APL2L = APLBL+RD#APLDC4) /NNDA NATURE 237 =
. __ 41 CONTINUE _ . [ NATURE 238 |
Do 42 1=1,NNDTT NATURE 239 =
TEMP = (TH11CI,2)+THI1(I+1,2)3/2 NATURE 240
240 R = ROH(TEMP) NATURE 2491

CHADP = HNOP+PES({I)#0ELXS%R0 NATURE 242

‘APLZL = APLZL+ROYHPLD(S5)/NNDS ~ NATURE 243

. _ 42 CoNTINUE . MATURE 284 . - —_—
APPTZL= ROUBHPLZ NATURE 245
2a5 APPS2L= ROPHPD2S NATURE 246
DO 43 I=1,NND12 NATURE 247
S __TEMP = (TH12(1,2)4TH12C1+1,233/2 _ . .. ..__ ___ . ____NATURE 248 e
Rn = ROH(TEWP) NATURE 249
L HNDP = HNDP+RE6(1)SDELX6%HD .o _.... . NATURE 250 P
250 APL2L = APLZL+RO®HPLD(6)/NND6 NATURE 251
43 CANTINUE e NATURE 252 . o
HNDPL = 0.0 NATURE 253
I i TEMP = (TI115023+T015(2)3/2 o NATURE = 254 o )
— HNDPL = HNDPL + PLNME(S5)}#DLPLNM(S)*ROH(TEMP) MATURE 255
e 255 TEMP = (TI16(2)+T016(2))/2 NATURE 256 _
e HNOPL = HNDPL + PLNMEC6)®DLPLNM(6)#ROH{TEHP) NATURE 257
( _ TEMP = (TIA7€2)+7017C232/72 Lo NATURE 238 B '
HNDPL = HNDPL + PLNME(7ISDLPLNM(7I#ROHCTEMP) MATURE 259
FEMP = (TI118(2)+1018(2))/2  NATURE 260 :

260 HNDPL = HNDPL + PLNME(8)Y®DLPLNM{B)®*ROHCTENP)
CFEMP = (TI19€2)+7019(22)/2.0
HANDPL = HNDPL '+ "PLNME(9)#DLPLNM{9)8R0OHCTEMP)

NATURE 261
. __NATURE 262

NATURE 263 :

el .t HnDA = 0.0 — e NATURE 264
ApAH1L=0.0 NATURE 265
265 _Maxa = NDA-1 o .. NATURE 266 o
T Do 48 E=1,MAXA NATURE 267 Fa
- _JEMP = (THXHAL(I»2)+THXHAL(I+1,2))1/2,0 o e . _NATURE 268
RA = ROH(TEMP) NATURE 269
HNDA = HNDA + RO®DELXA NATURE 270
270 APAHIL= APAHIL+RD*HAHXD1/MAXA NATURE 271
44 CONTINUE _ e _ NATURE 272
HNDA = HNDA®AXE NATURE 273
_ HND = (HNDI +HNDP+HNDPL+HNDA) NATURE 274
50 CrNTENUE NATURE 275 .
25 . ... RETURN e L NATURE 276 _
99 WRITE(61,1007 NL NATURE ar7
100 FARMAT{10Xs38H544 FRROR STOP IN NATURE sewa NL= »I5 ) NATURE 278
sTOP NATURE 279

END NATURE 280
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SUBROUTINE DYNAM2 74774 OPT=1 FTN 4.4+R401 03/30/77 14.24,43,

1 SURROUTINE DYNAMZ DYNAM2 2
c DYNAMZ 3

C CALCHLATE THE HYDRO-DYNAMICS IN SECONDARY LOOP DYNAMZ 4

o DYNAM2 5

5 CoMHON /PUMPL, IPUMPLR, IPUMPIL IPUMP2ZR» IPUNPZL, DYNAM2 6
1 TOEY1R,TDEY1L»TDEY2R, TDEY2L DYNAM2 4

CAMMON /PUMPZ/ HPDLsHPLI1sHILD1»GD1»SUMLTAEPS1IRPHID»>RPHIPD-PCD» DYNAMZ 8

1 HPD2»HPL2sHLDZ25 022 SUML2EPS2»RPM2D» ROHO1»ROHOZ DYNAWZ 9

COMMON /PUMP3/ PEL1(30)},PE2(30),PE3(30)sPE4(30)»PES(30},PEE(30)> DYNAMZ 10

10 1 - DLPLNH(112»PLNAE{L1} s AXE DYNAMZ 11
COMMON /PUMP4/ CtOR»C11R,C12R,TI10R,T11R,T12R»TE1R,RAMIRS, DyNAM2 12

e 1 CCIOLAClILPCL12LaTEOLSTI1L»T12L»TIL-RAMIL, DYNAMZ 13
2 C20RsC21R»C22R,T20R»T21R,T22R>T2R,RAMZR, DYNAM2 14

3 C20LsC21LrC22 5 T20LsT21L»T22L» T2L»RAMZL DYNAMZ 15

15 COMMON/FLOWS HHRsWHL » WCR» WCL , NAR, WAL ,PARALR,PARALIL, DYMAMZ 16
1 PARAZR»PARAZL »PARAARSPARAAL DYNAM2Z 17

COMMON /NDS/ DELK»COELT»TIME-MAXHX,DELT DYNAM2 18

e GnMMON_/WWs WHIeWCY ) DYNAMZ 19
COHMHON sCROSS/ FAREA(SYsHPID(6)+HIHXD1»HIHXD2yHAHXD1 »HAHXD2 DYNAM2 20

20 CAMMON FEENGY TTT,S51GE1-5IGL2 DYNAM2 21
CNMMON /NO3/ NPT DYNAM2 22

CNMHMON /sND4Y/ DUM(22)»STHX1251HX2 DYNAMZ 23

COMMON /NDO100/ DUMIC4)»SAHX1 DYNAMZ 24

COMMION FINDEX/ DUMZsNPA DYNAM2 25

25 "TCnHMON /1E62/ TEW2,PNDZR,PND2L T T OvNam2 26

COMMON #HEADZ2,s HEADZR»HEADZL DYNAMZ 27

COMMDON JPUMP25/ RPM2Rr»RPM2L DYNAM2 28

B EXTERNAL FUN4 OYMNAM2 29
ROHO=ROH(340.0) OYNAMZ 30

30 O .. _ovnMz 31
€ SECDnDARY (R) LODP DYNaH2 32

c DYNAHZ 33

Ind = IPUHP2R+1 DYNAMZ 34

G TD (522532431060 DYNAMZ 35

5 C DYNABMZ 36
_C__PuMP TRIP ACCIDENY B B - DYNAMZ 3r

C DYNAMZ 38

2 CANTINUE DYNAMZ 39

TIF=TIME-TRDEY2R DYNAMZ 40

a9 IF(TIF.LT+0.8) GD TOD S DYNAM2 41
CALL MATURE(PND»s3) DYNAM2 a2

PNO2R=PND VU PR - — - —._ DYhawz 43

HEAD2R = HP2C(HCRsRPHMZR) - DYNAMZ 44

o Yn = HECR DYNAM2 a5
05 Irg2=1 DYNAMZ a6
Call JULYIL(TIMEsDELTAYOsYNalaFUNGsRQUsTWL) DYNAMZ ar

HoR=YN DYNAM2 48

. X¥n = RPM2R el e e ___ __DYNaM2 49

Ire2=5 0YnNAM2 50

50 CALL JULY3IL(TIMEsDELT»X0rXNs1sFUNSsQ,T1) DYNAM2 51
RPM2R=xN DYNAM2 52

PARAZR= WCR/HCL DYNAMZ 53

Gp T 5 DYNaM2 54

. < . pynamz 55
55 C PUMP STICK ACCIDENT DYNAMZ 56
c R o DYNAMZ 57

3 CANTINUE DYNAM2 S8
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SUBROUTINE OYNAWZ2 TUsig DPT=1

60

B0

65

— Gl —

- 90

FTN 4.4+R401

TIF = TIME-TDEY2R

IFCTEFLLT.0.0) GO TOD 5

CalLL NATURE(PNDs3)

PND2R=PND

Yn = HCR

IrGz=3

CaLk JULY3T(TIMEsDELT»YOrYNs 1,FUNGsQHsTHY)
HCRTYN

PARAZR= WCR/HC)

Gn TR 5

[zNeEe]

4 CANTINUE

TIF1= TIME-T21R

TIF2s TIME-T22R

IFCTIF1.LT.0.0.0R.TIF2,67.0.0) GO TO 5

PARA2R = C20R/(}.+RAMIR#(TIME-T20R}}+C21R+C22R2(FINE-T2R)
5 CONTINUE

C
C  SECONDARY (L} LBOP
[
Igh = IPUMPZL+1
G TO (127:629),1G0
[
g PUMP TRIP ACCIDENT
7 CONTINUE
TIF = TIME-TDEYZ2L
IF(TIF.LT«0.0) GD 1O 1
. _CalLL NATURECPND»4)
PND2L=PND
HEADZL = HPZ(WCLsRPMZL)
¥¥0 = WCL
Igp2=2
CaLL JULY31(TIME,DELT>YYDsYYNs1,FUNOSQRANSTTHL)
Wel = YYN

100

Xx0 = RPM2L g s T
IF02=6

CalL JULY31(TIMEsDELT»XX0sXXNs 15sFUNESQQ>TT1)

RPMZ. = XXN
PARAZL= WCL/WCE
Gn To 1

105

110

03/30/,77

DYNAMZ
DYNAMZ
DYNAMZ
DYNAMZ
DYNAHZ
DYNAMZ
DYNAMZ
DYNAMZ
DYNAMZ
DYNAM2
DYNAMZ
DYNAMZ
DYNAM2
DYNAM2
DYNAMZ
DYNAMZ
DYNAMZ
DYNAMZ
DYNAMZ
DYNAMZ
DYNAMZ
DYNAMZ
OYNAMZ
DYNAMZ
DYNAMZ
DYNAM2
DYNAM2
DYNAMZ
DYNAMZ
DYNAM2
DYNAMZ
DYNAMZ
DYNANZ
DYNAMZ
DYNAMZ
DYNAM2

DyNaMz

DYNAM2
DYNAM2
DYNAM2
DYNAM2
DYNAMZ
DYNAM2

14.24.43.

c
€ PUMP STICK ACCIDENT
c

& CONTINUE .
TEF = TIME-TDEYZL
veoee JELTIF1T+G.0) GO 7O 1 e e [
CALL MNATUREECPND»#)
PND2L=PND
Yyt = WCL
Irg2=4
CaLL JULY31C(TIMESsDELF2YYUsrYYNs1sFUNS,QOUsTTHI)
WCL=YYN_ o o

PARAZL= WCL/WC1
6g 1001

DYNAM2
DYNAM2
DYNAMZ
DYNAMZ
DYNAMZ
DYNAM2
DYNAM2

DYNAM2

DYNAMZ
DYnaM2
DYNAM2Z

DYNAM2
DYNAMZ

DYNAMZ

59
&0
A1
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
at
8z
83
84
85
86
87
88

89

90
9§
92
93
T
95
96
o7
98
%9
100
1ot
102
103
104
105
106
107
108
109
110
111
112

113

114
115
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SUBRDUTINE DYNAM2 74,748 0PT=1 FTN 4.4+4R801
115 4 DYNAMZ
C DYNAM2Z
c DYNAMZ
9 CONTINUE DYNAMZ
TIF1 = TIME-T21L DYNAM2
120 TIF2 = TIME-T22L DYNAM2Z
IF(TIF1.LT.0.0.0R.TIF2.G6T.0.0> 60 TO 1 DYNAM2
_PARAZL = C20L/(1.+RAMZL#(TIME-T20L))+C21L+C22L #(TIME-T2L) . DYNAMZ
T CONTINUE DYNAM2
_ RETURN DYNAMZ
125 END DYNAM2
SUBRDUTINE INPZP Ta,74 goPT=1 FTN 4.4+R401 03730277
I S . SUBROUTINE INP2P_ . _TINP2P
C INP2P
o € INPUT THE SECONDARY LOOP INP2P
C INP2P
. 5 CoMMON /PUMPL, IPUMPLR,1PUMP1L , IPUMP2R, IPUMPZL » INP2P
1 TOEY1R-TOEY1L+TDEY2R-TDEY2L INP2P
L COMMON_ /PUNP2/ HPD1sHPLYsHLD1»GO1»SUMLI#EPST1»RPMIDsRPHIPD+PCDs  _ _INP2P
1 HPOZ-HPL2,HLDZ2,GD225UM 2,EPS2,RPM2D»R0OHO1,ROHG2 INP2P
B CpMMgN /PUMP3ys PE1(30),PE2(30),PE3(30)sPE4(I0)»PES(I0)sPES(30N), INp2P
10 1 DLPLNM(11)sPLNME(11)5AXE INP2P
COMMON /PUMPA/ C1O0R»C11RsC12RsT10R>T11IR>T12R>TIRsRAMIR, INP2P
1 ClOL»C1iL,C12L, T10L,T11L»T12L»T1L»RAMILS, INP2P
. 2 C20R»C21R+C22R-T20R,T21R»T22RsT2ZR2RAHZR, INP2P
' 3 C20L»C21L,C22L,T20L,T21LsT22L»T2LRAMZL INP2P
15 CGHHDN/FLUN/ WHR>WHL»WCR»WCL » WAR- WAL, PARALIR»PARALL» INP2P
PARAZRsPARA2L»PARAAR,PARAAL INP2P
CUHMDN AVOLN/VOLLAVOL2,VOL3»VOLAsVOLS» VOLGAVOL7 VOB, VOLY»VOL1O, INP2P
# VOL1t,v0L12,v0L13, V0L 4,v0L15,vDL16,VOL1T7,,u0L16, INP2P
o # V0L 19+V0L20s INP2P
20 # NO1»NDZ2»sNU3IsNDA s NDS#NDG6sNDT s NDB»NOYsND1OSND112 D125  ENP2P
#* DELX1»DELX2»DELX3+0EL Xt » DELXSDELX6>DELXT>DELXY» INP2P
L DELX9sDELX10sDELY11,0ELXE2S INP2P
#* NNO1»NND2,NNDI»NNDS»NNDSs NNDSH2NND7 » NNDB, NNDF» NNDL1O»  INP2P
# NND11sNND12 INP2P
25 . COMMON /CHOSS/ FAREACOHI»HPLDC(G) sHIHXDI s HIHXD2 s HAHXDI > HAHXD2 INP2P
COMMON ZLENG/Z TTT»SIGLI-SIGLZ INP2P
CoMMaON sND4y DUMCB)Y »GLH,DUMS(a)>DELX,D12,STHX1,SIAX2 INpP2P
COHMON ZINDEX/ MAXHX-NP»DUM1{2)»TL INP2P
COMMON /PUMP22/ AK({B)sHCD-HPD1SsHIP,H2PsHIP»APUML » APUN2 INP2P
30 CAMMON /PUMP23/ HPD2S»H21,H22,H23 INP2ZP
. COMMON /NO100/ DUM3I(8)»SAHXT INP2P
WRITE(615200) INP2P
200 FNRMAT(1H1,30X,#¢%eeen INPUT DATA FOR HYDRO-DYNAMICS IN SECONDARY L INPZP
10nP Huoss 3 ) INPZP
35 READ(60,100) IPUHMP2R,IPUMP2L»TNEY2RTOEYZ2L INP2P
HRITE(61,201) IPUMP2R»IPUMP2L,TDEY2R,TDEY2L INPZP
- 201 FNRMAT(/»10X»40HPUMP OPTION IN (R) LOOP saessevcosesss 2122 INP2P
1 /210X, 40HPUMP OPTION IN (L) LOOP sesnnsseeee 212, INPZP
2 10X 40ADELAYED TIME IN (R) LDOP (SEC) »1PE10.3, INPZP
40 3 /#10X»40HDELAYED TIME IN (L) LOOP (SEC) +1PE10.3) INP2P
IFCIPUMP2R.EB.0.AND IPUMPZL.ER. V)Y GD TO 1 INPZP
IFCIPUMPZR.ER.3WAND . TPUMP2L.EW,.3) GO TO 2 INP2P
READCHO-101) HPU2,HPL2-602,S5UHL2,EPS2,RPH2D INPZP
READ(60,101) (HPLOCI),I=4,6)sHIHXDZ2,HAHXDL ,HPD25,5 APUN2 INP2P
45 READ(6G»101) H21,HZ2»H23 INP2P
READ(60»101) (AK(I)r[=5,8) INP2P
HLD2 = HPLDC(4Y+HPLD(SI+4PLD{6)} +HIHXDZ2+HAHXDE INP2P
READ(60,101) (PE4(I)»I=12NND4) INPZP
READ(60»101) (PES(I)»I=12NND5) INP2P
50 READ(60,101) {PE&GCII»I=1-NND6) INFZP
READ(60G»101) AXE INP2P
READ(6C»101) (DLPLNM{I)»1=5»9),0LIH2,0L AH1 INPZP
READ(60+,101) (PLNMECI)»I=559) INP2P
516L2=0.0 INP2ZP
55 SIGL2=SIGL2+DELX4*NND4 /FAREALY) INPZP

14.24.43.

116
117
118
119
120
121
122
123
124
125
126
14.24.43,

2

[ =T« N~ "T V- ARV RF — T

-

I e R e
COONLN L Wh—

W N NN NN NN
OO EN OB W

W i W
O N Eda N

oW W
[ =10 ]

B EE SR
N W

AT =
L= =]

Vgt
ol N

[S)V,)
[= RV

PAGE

PAGE

3

1

70— LL 256NS ONd




A

_ |
SUBROUTINE INP2P 74774 OPT=1 FIN 4.4+R401 03/30/77 14.28.43, PAGE 2 o
IFC(VOL5.NE.0.0) SIGL2=SIGLZ+DLPLNM(5)®8Z/VOL5 INF2P 59 %%
IFEVOL6.NE.0.0) SIGL2=SIGL2+DLPLNM(6)I##2/VOLE INP2P 60
60 TIF(VOL7 «NE=0+0) SIGL2=SIGLZ+DLPLNMC7)®##2/v0L7 INP2P 61 w0
TIFCVHLBNE.0o0) SIGL2=SIGL2+DL PLNM(B)#22/V0LB INP2P 62 = =
TF(VOLI+NE.0.D) SYGL2=S5IGL2+DLPLNN{9)#%2/V0LY INP2P 63 o
SIGL2=SIGL2+OLAH1/SAHX1/NP+D| TH2/STHXZ INP2P 64 8 '
WRITEC614202) HPL2,SUML25GD2,EPS2sRPH2D INP2P 65 ;
65 202 FORMATC INp2P 66 3
1 7#10Xs40HPUMP DESIGN PRESSURE DROP (M) eusesesss s1PE1D.3» INP2P &7 0
3 /310X, GOHMOMENT OF INERTIA OF fLUED sesossvesnss s1PE10.3, INP2P 68 o> r
4 /210X BOHGHD#R2 vesessneeess +1PEIG.3, INP2P 69 e ‘
5 Z7710Xs 40HPUMP EFFICIENCY seessssusssss  $iPE10.3s ENP2P 70 :
70 6 7+10Xs A0HDESIGN ROTATION SPEED (RsPoMe? vwseesse »1PE1G.3) INP2P 71
MRITE(615213) (HPLDCI)»1=856),HIHX02, HAHXD]sHPDZ5, APUM2 INP2P 72
213 FORMATCL0Xs 26HDESIGN PRESSURE DROP (M} 7/ INP2P 73 ;
1 20Xs30HAT PIPING 4  susvessssnsssess #1PE10,30/ INP2P 74 :
2 20Xs30MAT PIPING 5  ssvassvscsnsases #1PELID, 35/ INP2P 75
75 : 3 20%X,30HAT PIPING 6 ... PEL10.3r/ INP2P 76 . i
47 20X, 30HAT IHX eessassasssnsees s1PELDL3,/ INP2P 77 ‘
5. 20X:30HAT AHX srtsatesasssssae pIPEI0,3s/ INP2P 78
6 20X>30HAT PUMP STICK wsusasnasesnsens #1PEL0,3s/ INP2ZP 79
7 10X, GOHFLOW AREA AT PUMP (M##2) cnsussane sE10,3) INP2P 80
80 WRITE(61,214) H21,H22,H23 INPZP 81
214 FORMAT( 10X»40HCONSTANT TN PUMP_EQUATION __  H21 eses =1PF10,3, INP2P 82 .
1 FP10Xs 404 H22 wa.. »1PE10,3F INPZP 83
2 /21052504 H23 wess »1PE10.3) INP2P 84
WRITE(G1,2157 (AK(1)s1=5,8) INP2P 85
B . 213 FORMATC 10X»A0ACONSTANT IN PRESS. EQs AT IHX »K5 «<ees »1PE10.3, INP2P 86 -
1 /2 10X,80H AT AHX »K6 esss #1PE10,3s INP2P 87
2 f210%smQH o AT PUMPsK? ,ee. 21PE10.3s JNP2P 8B -
3 /10X 801 AT LDDP,K8 +... »1PE1D.3) INP2P 89
HRITE(61,203) INP2P 30
90 - WRITE(61+204) (PEACI)»1=1sKNDB) i INP2P 91
203 FORMATC 10X-#SLOPE_OF FLOW PATH IN PIPING 8 # ) INP2P 92 ;
204 FORMAT(Z0X,1P10EL1,2 ) INP2P 93 '
o WRITE(61,205) INP2P 94 :
205 FORMATC 10X,#SLOPE OF FLDW PATH IN PIPING 5 # ) INP2P 95
95 WRITE(612204)  (PESC])»I=1sNND5) INP2P 96
WRITE(615206) INP2P 97 f
WRITE(&1,204) (PESCIX,I=1,NND6Y . __ INp2R__ 98 .. —
206 FRRHAT( 10X»>#SLOPE OF FLDW PATH IN PIPING 6 # 3 INP2P 99
- . HRITE(H61,207) AXE . o . . . JINP2P . _ __100 . - e e —
100 207 FNRMATC 10X»40HSLOPE OF FLOW PATH IN AHX cuecereennsss #1PEL1GL.3) INP2P 101
WRITEC61»,208) {(DLPLNMCI)»1=5,93 _ INP2P 192
208 FNRHATC  10Xs#LENGTH OF EACH PLENUM (M) #s/» INP2P 103 :
L , 1 29Xs1HSs 9% 1HE 29X 1HT s 9X» 1HB2GX»1H9 /s 28Xs1P5FE1042 3 INP2P 104 -
WRITE(61,209) (PLNMECT)sI=5,9) INP2P 105
_ 105 209 FORMATC 10X»#SLOPE OF FLOW PATH IN EACH PLENUM #,/» . INPZP 106 _ .
1 29%>1H5»9X» 1HE, 9Xs 1H7 s 9% 1HB, 9X-1HO /528X, 1PSEL10,2 ) INP2P 107
2 CONTINUE INP2P 108
IFCIPUMP2ZR.NE.3) GO T0 3 INP2P 109
o ~ READ(60,101) C20RsC21R>C22R,T20RsT21R-T22R»T2R,RAM2ZR INP2P 110 o
110 WRITEC612210) INP2P 111
210 FORMATC 10X»#COEFFICIENT OF FLOW £QUATION IN (R) LOOP # ) INP2P 112 L
WRITE(61,211) C20R»C21R+C22RrT20R»T21RsT22R» T2Rs RAM2R INP2P 113
211 FORMATL _ 30Xs2HCOsBX»2HC1s8%s2HC2,BX,2HT0»BX» IHTI11,7Xs3HT12,7Xs INP2P 114
1 2ZHT2,5X>5HRAMDA /#25X,1P10E10.2 ) INP2P 115




SUBROUTINE I[NP2P FasTa  OPT=y FIN 4.0+R401 03730477 14.24.03. PAGE 3
115 3 CONTINUE INP2P 116
IF(IPUMP2L.NE.3) GD TO 1 INP2P 117
READ(605101)  C20L-C21L»C22L»T20L»T21L»T22LsT2LsRAM2L INP2P 118
WRITE(615212) INP2P 119
212 FORMATC  10Xs#COEFFICIENT DF FLOW EQUATION IN (L) LGOP # ) INP2P 120
120 HRITE(61,211) C20L,C21LsC22L+T20L,T21L»T22L-T2L5RAMZL INP2P 121
1 CONTINVE INP2P 122
RETURN INP2P 123
~ 100 FARMATC2IS-2F10.0) _ INP2P 124 _
101 FrRMAT(8F10.0) INP2P 125
125 END INP2P 126
SUBROUTINE INPLP 74/74 DPT=1 FTN 4.4+R401 03730477 t4.28.43. PAGE 1
1 SUBROUTINE INPIP INPIP 2
- L . _INPyP 3 S
C INPUT THE PRIMARY LOOP INP1P 4
[ INPLIP 5
5 COMHMON /PUMPL/ IPUMPIR»IPUMPIL, IPUMP2RSIPUMP2L » INPLIP 6
e t ) TOEY1RTDEY1L» TDEY2ZR-TOEY2L ) INPipP 7
COMMON /PUHP2/ HPD1,HPL1,HLD1,GD1»SUML1,EPS1,RPH1D-RPMI1PD.PCD, INPLP 8
v HPD2rHPLZsHLDZ,GD2sSUMLZEPS2s RPHZDsROHO1,ROH0Z  INPIP 9 e L
COMMON 7PUMP3/ PEI(30),PEZ(30),PEICINI,PEL(3I0)PES(303,PEGL30), INP1P 10
10 DLPLNMC11)>PLNMEC11) 5 AXE»DLASEM INPLP 11
B COMHON /PUMP4/ CI10RrC11RsC12R»>T10R»T11R»T12R>T1R»RAMIRS INP1P 12
1 L10L,C11L-C120,T10L T T12L»T1L,RAMIL, INPIP 13
2 C20R»C21R»C22R, Y20R»T21R>T22R,T2Rs RAMZR» INPLP 14
.3 . L20L,C21L,C22L,T20LsT21L 5 T220 5 T2L s RAKZL . INPyp 15 .
15 CnMMDN/FLUN/ WHR»WHL » HCRs HCL s HARS WAL s PARATR,PARALL > INP1P 16
. PARAZR»PARAZL»PARAAR, PARAAL INPIP 17
CDMMDN FVOLN/VOLL,VDL2,VOL3»VOLAsVOLS»VOLS,VDLT» VOLB»VOLS»VOL 1D, INP1P 18
_ @ VOL11-VOL12»Y0L13,VOL14,VOL155VDL16,¥VOL17»VOL1B» INP1IP 19
* VOLL9» VL 20 INPIP 20
I 20 o NO1sND2+NO3-ND4,NDS,NDE#ND7 s NDB»NDO, ND102ND11sND12s _ INPIP e o
— & DELX1,DELX2,DELX3»DELXS»DELKSDELXG6DELXT »DELXS s INP1P 22
= o # DELX9,DELX10,0ELX11,DELX12> ) ~ INP1P 23 o
o " NND1sNND2Z2»NND3» NNDA s NNDS»NNDS» NND7 2 NNDB s NNDS» NND10Os  INPLP 24
| —_— 6 NND11,8ND12 INPLP 25 i
25 CNMHON /HEAD/ H1»H2,H3I,RPMO» TORKMA, TORKML » IMODE» RPHIRSRPHIL INPLP 26
COMHON_/CROSS/ FAREA(6)-HPLDCS)sHIHXD1 »HIHXD2, HAHXD1 - HAHXD2 INPIP 27 e
COMHON ZLENG/ TIT,S5IGL1»S16L2 INP1P 28
o COMMON /ND47 DUM(B) »GLH»DUMSC4)»DELX,D12sSIHX1sSIHX2 __ _INPIP 29 _ e
COHMDN /PARAL/ PRC»PPsPNsN1PsN2PsPH INPIP 30
3 _ COMMDN _/PUMP22/ AK(8)sHCD,HPD1SsHIPsHZP»H3P» APUME,APUN2  [NPIP 31 R
COMMON /PARAX/ PaC INP1P 32
HRITE(612200) _ INPIP 23
200 FORHMATCU1H1,30X,s#%00un INPUT DATA FOR HYDRO-DYNAMICS IN PRIMARY LO0O INP1P 34
- . 1P ®easa 3 ) o . ~ INPIP 35 o
35 READ(60-100) IPUMPIR,IPUMPIL»TDEY1R+TDEYIL INP1P 36
o _ HMRITE(61,201) TPUMPIR»IPUMPIL,»TODEYIR,TDEYIL L INP1P a7 I
201 FORMATC(/»10Xsa0HPUMP DOPTION IN (R} LDOP coussnsscsscss »12» INP1IP 38
1 /210X 40HPUMP OPTION IN {L) LOOP sesussnvaveces #i2s INPIP 39
2 /r10X»40HDELAYED TIME IN (R) LOOP (SEC) ... »1PE10.3, INPIF 40
40 3 /210Xs40HDELAYED TIME IN (L) LOOP (SEC) seeesess »1PE$0.3) INPIP 41 L
IFCIPUMPIR.EQ.0.AND. IPUMPIL.EG,0) GD TO 1 INP1P 4z
IF(IPUMPIR,EQ. 3. AND. IPUMPIL.EQ.3) GO TD 2 INP1LP 43 _—
READ(60-101) HPD1,GD15SUMLISEPS1RPMIDsRPMIPD,HCD INP1P LY
READCS60,101) C(HPLDCID»I=1-3),HIHXDL, HPDLSAPUMI INP)P 45
a5 READ(60,101) H1s,H2,H3 INPLP 46
e READ(60s101) HIP»HZP,H3IP B _ INPIP 87 o
READ(60,101) (AKC(L)»I=1s4) iNPLP 48
. . READ(602101) (PE1(1D,I=1»NND1) i INP1IP 49 L _
READ(60,101) (PE2{I),I=1,NNDZ2Y" INP1IP 50
50 READ(602101) (PE3(13}»I=1»NND3) INP1P 51
READ(60,101)  (DLPLNM(IJ,I=154)sDLPLNNC112sDLASEM INP1P 52
. READ(60,101)  (PLNMECI)»I=1,4),PLNHMEC1]) _ INPYP 53 o
SIGL1I=0.0 INPIP 54
L SIGLY = SIGL1+DELX1#NND1/FAREA(L) o INP1P 55 _
55 SiGLY1 = SIGLL+DELX2=NND2/FAREA(2) INPIP 56
_516LY = SIGLI1+DELX3#NND3/FAREA(3) ‘ INPLP 57
IFCYOLL.NEG.G) "SIGL1=SIGL1+DLPLNM{L)##2/Y0L 1 INPIP 58
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SUBROUTEINE INP1P T4/74a oPT=1 FTN 4.4+Ra01 03730777 14.24.443. PAGE 2 lav)
=
IF(VOL2.NE.0.0) SEIGLI=SIGLI+OLPLNM{2)}#52/v0L2 ) INPLP 59 @]
IFCVDOLIWNE,D.0) SIGLI=SIGLI+DLPLNM{3)#E2/V0L3 INP1P 60
1 . IF(YDLENE.D0) SIGI t=51GL1+DLPLNH(B)#R2,/V0LA o ~ INP1P 61 w
IFCVOLILNES0.0)  5E5L1=5TGLI+NLPLNH{11)5#2/V0L1] INPLIP he =z
SIGLY = SIGLI+GLH/SIHX1+OLASEM/NLIP/NZP/PAC INPLP 63 g
HLDL = HPLDC1DX+HPLD(2 +HPLD(3 ) -Hid4XD1 INP1P 54 ]
KRITE(61,202) HPD1,HCL . SUML1»GNLEPS1sRPHIDSRPMLIPD INPLP 65
65 202 VNRAMATL 10X»80HPUMP DESIGN PRESSURE DROP (M)  ecwesasns #1PEIG.3s INPIP 66 3
o R __/310X»40HCDRE DESIGN PRESSURE DROP (M) evsewssse _ » _E10.3s INPIP 67 , |
3 £# 10X G0HMOHENT OF INERTIA DF FLUID seeevnannes » E10.3» JNPIP | 66 [
- 4 fr10Xr40HGRDRE2 wesssssnenas » E1D0.3, INPIP 69 R
-] /2104, 80HPUMP EFFICIENCY wesasesssss + E10.35 INPIP 70
_ .70 6 /310X»30HDESIGN ROTATION SPEED OF MAIN MAOTOR ... » E10.3» INPIP 71
7 /r10X»40H0ESIGN ROTATION SPEED OF PONY MOTOR .a. » E10.3) INPIP 72
o . WRITE(61,213) (HPLO{I)»I=1»3)sHIHNXD1sHPDIS»APUML  INPIP 7 _
213 FNAMAT(10X,26HDESIGN PRESSURE NROP (M) 7/ INPIP 74
o 1 20X»30HAT PIPING 1 ctssonrsarrannas rIPEL1DL3/ o . INPLP 75
75 2 20%»30HAT PIPING 2 #1PE10,3»/ INP1P 76
o 3 20Xs30HAT PIPING 3 »1PELD. 30/ o INP1P 77
4 20X, 30HAT IHX s1PE10. 35/ INP1P 78
L 5 20Xs30HAT PUMP STICK evesevressnnnnen #1PELI023,/  _ _  __  INP)P e T —
6 10X, 40HFLOK AREA AT PUMP (MB®2)} - sesassssss  #1PE10.3) INPLP 80
B0 WRITE(615,203)  H1sH2sH3 ] R ~_INPIP a1 .
203 FRRMATC 10X»40HCONSTANRT IN PUMP EQUATION H1  +es »1PE10.3, INPIP 82
o 1 Ar10Xsa0H . HZ eww »_ E10.3, INPIP 83 _
2 /r10Xs40H H3 «es » E10.3} INPIP 84
WRITE(61»214) HIPLH2P,H3P = _ . . INPIP B85 _ N
85 214 FORMATC 10X»40HCONSTANT IN PDONY MOTDR EQ. HIP sees »1PE10.3, INPIP 45
1 /210K 40H H2P .ee. »1PE10.3, INPIF a7
2 F210%X740H H3P .... »1PE2D.3) INP{P 38
HRITEC61,215) (AKCIdsI=1s8) CINPIP 39 o
215 FNRHATC 10X»40HCONSTANT IN PRESS. EQ. AT CDREsK1  Les. #»1PE10.3s INPIP 90
20 1 Z210%240H . o AT _IHX sK2  eess »1PE10.3s INPAR_ 91 e - o
2 F210Xs40H AT PUMPs,K3 sees #1PE10.3, INPLIP 92
o 3 F210Xp4004 AT LODPsK4 _weee #1PE10.3) INPIP 93 e e —
WRITE(61,204) INPLP 94 :
. 204 FpRMATL  10X-,£SLOPE OF FLOW PATH IN PIPING % # ) _  _ ___  _____ _INPAP = 95 . e !
95 WRITE(61,205) (PE1CI)»I=1,NND1) INP1P 96 :
205 FnRMAT(20x,1P10E11.2) e INPLP T
WRITEL6122006) INPIP 98
. 206 FORMATC 10X»#SLOPE OF FLUW PATH IN PIPING 2 # 3 . . __IaPtp = = 99 _ I
HRITE(61-205) (PE2(I1)sI=1»NND2) _ INPLP 100
_100 . MRITEL6152073) . _ o . T, ... INPIP_ 101 e
207 FORMAT( 10X,#SLOPE OF FLOW PATH IN PIPING 3 # INPLP 102
HRITEC(S1,205) (PE3CTJ)r,I=1sNND3Y INP1P 103 e
HRITE(51,208) (DLPLNM{I)»I=1s4)}sDLPLNM(11) INPLP 104
o . 208 FORMATC 10Xs#LENGTH OF EACH PLENUM (M} #s/s o INPIP 105 e L
105 1 29X 1H1, 9%, 1HZ2, 9N, 1H3, 9%, LHA,, 8X» 2H1Y /524X 1P5E10.2) INEeLP 1046
HRITE(612209) (PLNME(I),I=154)»PLNMECI1) . INPLP 107 -
209 FORHMATC 10X»#SLOPE OF FLOW PATH IN FACH PLENUM #s/s INP1P 108 N
1 29X2JHY s 9K 1HZp Xy JHI S IXr IHG 2 BXpPHI] 2/,24%s1PSF10.2) INP1P 109 —
2 CONTINUE INP1IP 110
10 _IECIPUMPIR.NE.3)} GD T0 3 . . el e INPP 111 -
READCSD,101) CLORsCL1IR,C12R,T10RsT11RsT12RsT1R-RAMIR INPLP 112
S, .. MRITECG1,210) L . INPIP . _ 113 . e
) 210 FORMATC 10X»#CDEFFICIENT OF FLDW ERQUATION IN (R) EDOP # ) INP1P 114

[ HRITEC61+211Y ClOR,C1IR,C12ReT1O0R,T11R+T12R, T1R2RAMIR . INPIP . 115
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SUBROUTINE INPI1P T4s74 0PT=1 FTN 4.4+R401% Q3730777 14.24.43, PAGE 3
115 211 FNRHMATC 30X, 2HCO»8X»2HCLsBXs 2HCZ»8Xs2HTO2BXsIHT11»TXs3HT12,TX» INP1P 116
- -1 _ . RAMDA /»25X»1P8E10.2). ... . . . ——— . | 5 1 N & I S
3 CONTINDE INPIP 118
IFCIPUMPIL.NE.3) GO TO 1 INPIP 119
READ(60,101) C10L»C11L»C12{»T10L»T11L,T12L,TIL-RAMIL INP1P 129
_.120 . .__Melip(é1,212) P o INmP 121 .
212 FORMAT( 10Xs#COEFFICIENT OF FLOW EQUATION IN (L) LDOP # ) INPIP 122
S _HRITEC61,211) C1QL»,Cl1L2C12L»T10L»T11L»F120 »T1L»RANLL _ _  _ _ _INPIP 123 e
1 CONTINUE INP1P 124
INO0F = JPUMPIRS4+IPUMPIL+1 INPAP 125
125 RETURN INP1P 126
100 FORMAT(Z2IS5,2f10.0) e INPIP 127 _ o o
101 FORMAT(8BF10.0) INP1P 128
— e BN . INPAP 129 o L
FUNCTIDN HP T4/78 OPT=1 FTN 4.4+R401 03730777 14.24.43, PAGE 1
1 FUNCTION HP{WsRPM) HP 2
£ - _ MR 3 N
£ PUHMP HEAD HP 4
S o L . , . . e o HEL 3 e e
5 COMMON fHEAD/ H1»HZsH3»RPHMOs TORKMR s TORKML» IMDDE » RPHIRSRPMIL HP [
CpMMON _/PUMP2, HPO1sHPL1»HLO1,G015SUML 1sEPS12RPMIDsRPMIPDsPCDS» HpP i
1 HPDZ2sHPL2,HLDZ» 602, SUML2,EPS2,RPMEZD»ROHO1»ROHO2 HP B
—_ COMMON /HH/ WH1sWGL . ) T, . | 9
RN = (RPH/RPM1D) HP 10
—- 10 Ry = CH/WHE)D ! ... HP 11 -
Hp = H1o¢RN@#2+HZ#RN#RH+HI#RUGH2 HP 12
RETURN e e HP. R B T U SRR
END HP 14
_ _FUNCTION FLHAP 7a/7a oPT=1 FTN a,4+R401 i 0373077 14,24.43. PAGE 1
1 FUNCTION FLHAP(N) FLWAP 2
c FLHAP 3
C _FLOW RATIO EQUATION (BY INPUT} o o __FLWpP 4 B
3 FLUWAP 5
5 c N=1 (R} PRIMARY LOOP EQUATION FLWAP 6 e
[+ N=2 (L) PRIMARY LDUP EQUATION FLHAP I4
o o COMMON fPUMP4/ C10R»C11RsC12R,T10RsT11RsT12RsT1RSRAMIR, FLHAP B _
1 Cl0L»C11L»C12LsT10L»T11L»T12LsTIL+RAMIL, FLHAP 9
2 C20RsC21R-C22R,T20R»T21R»T22R+T2Rr RAM2ZRS FLUAP 1w
10 3 C20L»C21L2C22LT20LsT21L»T22LT2LsRAMZL FLHAP 11
COMMON /NO5/ DELK,CDELT»TIME FLWAP 12
G TO (122)sN FLWAP 13
- 1 CONTINUE FLMAP 14
IFCTIME.LY.T11RY GO TO 3 FLHAP 15
15 - o JEL{TIHE.GE,T12R) RETURN .  _ e e e FLWAP . 16 U
FLWwAP= C1OR/U1.+RAMIR®(TIHE-T10R))I+CEtIR+CIZR%(TIME-TIR)} FLUAP 17
3 RETURN FLWAP 18
2 CONTINUE FLHAP 19
CIFCTIMESLT.T11L) GO TO 4 FLWAP 20 I
20 IF{TIME.GE.T12L) RETURN FLHAP 21
- FILWAP= CAOL/C1ARAMILH(TIHE=TIOL)I+CENLACI2L #(TIME-TAL)Y  __ __ _ FlLuWap _ = _22 S
4 RETURN FLHAP 23
EnD FLUAP 24
CARD NR. SEVERITY DETAILS DIAGNOSIS OF PRDBLEHM

I R S

AN IF STATEMENT MaY BE MORE EFFICIENT THAN A 2 DR 3 BRANCH COMPUTED GO TO STATEMENT.




SUBROUTINE PRESS Tasra 0PT=1 FTN 4,4+R401 0373077 14.24,33, PAGE 1
1 SUBRDUTINE PRESS(RPMsPND»W»WB) PRESS 2
_ C . e e iiiie ... PRESS N — .. e
C CALCULATE THE FLOW RATE FROM THE PRESSURE BALANCE EQUATION PRESS 4
I : PRESS 5
5 COMMON /HH/ HH1»WC1 ) PRESS 6
CAMMON /PUMP2/ HPD1sHPL1,HLD1,GD1,SUML1,EPS15RPMIDSRPMIPDSPCOs PRESS i _ —
1 HPD2,HPL2,HLDZ, 6025, 5UML2,EPSZ,RPM20, ROHO1,ROHO2 PRESS 8
_ e o .o _._ COMMON_/HEAD/ H12H2sH3,RPMO»TORKMRs TORKMLs IMODE,RPMIRsRPMLL . PRESS _ _ . 9_ _ [,
Wy = WH1#=2 PRESS 10
10 A = (ROHO1®H3-RBHO1*HLD1-PCD/4_ 3 /HHW PRESS 11
B = ROHO14H2URPM/RPHID/HH1-PCO#NB /(2. %HKW) PRESS 12
C = ROHOI#HI#*(RPH/RPMID)#22-PCD*(WB/WHI I #5274, +PND PRESS 13
W = (-B-SQRT(B##2-4,8a3%C)}/2./4 PRESS 14
RETURN i i PRESS 15
15 END PRESS 16
SUBROUTINE ERROR 7as74  OPT=1 FIN 4.8+R401 03730777 14,248,843, PAGE 1
1 SYBROUTINE ERRDR(MESSAG) ERROR 2
c ERROR 3
_C__PRINT ERROR MESSAGE FREOR 4
C ERRQR 5
5 WRITF(60»100) MESSAG FRROR &
100 FARMATL//»>5X»2ERRDR MESSAGE#»5X»A10) ERROR 7
RETURN ERROR a
- EnD o ERROR ?

- 181 —
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FUNCTIDN FUN3 Tasry 0PT=1

FTN 4.4+4R40Q1
FUNCTION FUN3{NsT»YD)
EQUATIDN OF TRIP AND STICK

c
C
C
E C IE@=1esss (RY LDOP TRIP RPM EQUATION
C 1F8=24.ss (L) LOOP TRIP RPM EQUATION
[ IEG=3eees (R) LOOP STICK FLOW EQUATION
I 1E8=8ases (LY LOOP STICK FLOW EWUATION
C T1€0@=5,... (LY LDOP TRIP OR NORMAL EQUATIDN
10 c If0=64ves (R) LODP TRIP DR NORMAL EQUATION
c
CaMMON ZHEADY H1»HZ»H3,RPMO»TORKMR» TORKML» IMODE» RPMIRSRPHIL
COMMDN /HEAD1/ HEADIR,HEADIL
CAMMDN /PUMP22/ AK(B)sHCD,HPD1S»H1PsH2PsHIP» APUML s APUM2
15 COMMDN /FUN3/ APNDLIRsAPNDIL»APIH1R»APTIHILsAPRVIS
1  APPT1RsAPPT1|»APPS1R»APPS1L,APLIRsAPLIL
COMMDN /PUMP2/ HPD1sHPL1#HLD1,601-5UML1,EPS1,RPM1D-RPHIPO-PCO>
1 HPD2,HPL2»HLD2,G0D2,SUML2,EPS2,RPM2D, ROHO1,ROHO2
o B _ COMMON/FLOW/  WriRsWHLsWCR»WCL s WAR2WALSPARALIR,PARALL»
20 1 PARAZR»PARAZL » PARAAR» PARAAL
COMMON /I1EG/ IE@-PNDRsPNUL
COMMON /Wi/ WH1sWC1E
- COMMDN /CROSS5/ FAREAC6)»HPLD(&) »HIHXD1 sHIHXD2,HAHXD1 s HAHXD2
COMMDN /LENG/ TTT-SIGL1.SIGL2 ’
_25 . .. CaMMON_ /ND3/ NPT .
| COMMON ANOG7  BUMC22)»SIHX1»STHX2
— CDMMON /NO100/ DUML{a},SAHX1
&x COMMDN /PARAX/ PAC
COMMON /PARAL/ PRCsPPsPNrN1PsNZP
| 30 DATA (PAI=3.,14159}
—— Gn_Tn C1r2s324825-6321E0 . L
1 CONTINUE
B Hp = HEAD1R
FUN3 = TORKMR®#120./(PAI®#G01)+(EPS1#PNDR*WHR/ROHO1=-HP#WHR/EPS1)/
__ 35 1 (YO#GDI®2.TU16E-3)
FUN3 = FUN3®9.8
___ RETURN ___ o - e
2 CnNTINUE
~ HP =HEADIL
40 FUN3 = TORKML®120./(PAI%GD1)+(ERS1#PNOL#WHL /ROHOL =HP#WHL /EPS1)/
- 1 (YD=GD1#2,7416E-3)
FUN3 = FUN3®9.3
RETURN ) e
3 CONTINUE
35 . IF{Y0.LE-0.0) YD=HH1#1.0E-1D
R = YO/WH1
I . Rup= (YD+#HL) 7WH1/2. )
FUNI = APNDIR-APRVI®RWW##AK({1)~APTHIR#RWI*AK(2)
FUN3 = FUN3-APPSIR™RW##AK({3)-APLIRPRUSEAK(E)
50 FUN3 = FUN3®9.8/51GL1
RETURN
4 CANTINUE T
L _ IFCYD.LESO.0)  YO=WH1#1.0E=10 B
Ry = YD/WH1
55 RuW= (YO+HHR) /WH1/2,

FUN3 = APNOTU-APRYI#RWWH#AK (1) -APTHI #RWHRAK(2Y
= FUN3-APPSIL#RUAFAK(3)~APLIL"RWo#AK(4)

0373077

FUN3
FUN3
FUN3
FUN3
FUN3
FUN3
FUN3
FUN3
FUN3
FUN3
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FUN3
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FUN3
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FUN3
FUN3
_FUN3
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FUN3
FUN3
FUN3
FUN3

FUN3
FUN3
FUN3
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FUN3
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FUN3
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Fun3
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FUNCTION FUN3 7asrue OPT=1 FTN 8.4+4R401 03/30/77 14.24.43, PAGE 2
FUN3 = FUN3I#9,8/51GL1 FUN3 59
RFETURN FUN3 60 o] ‘
60 5 CANTINUE FUN3 61 = !
IF(YD.LE-0.0) YOzWHI#1.0E-10 Fun3 62 e} i
Ruy= YD/WH1 Fun3 63
Rwi= (YOD+WHRI/HH1/2. FUN3 64 w :
FUN3 = ROHO1®*HEAOQIL+PNDR-APRV1“RHWH#AK(1)-APTHIL*RH®#AK{2) FUN3 65 = 1
85 FiIN3 = FUN3-APPTIL®RW##AK{3)-APLIL#RY##AK(S) FUn3 66 ©
FIN3 = FUN3¢9.8/516L1 FUN3 67 o
RETURN FUN3 68
6 CONTINUE FUN3 69 3
TE(Y0LLELD.0) YO=wH1#1,0£-10 FUN3 70 |
70 RW=Y0/HWH1 FUN3 71 =)
RuW =(YO+WHL)/WH1/2, FUN3 72 =
FUN3 = ROHO1#HEADIR+PNDL-APRVISRHWH#AK(1)-APTHIR#RW*##AK(2) FUN3 73
FUUN3= FUNI-APPTIR#*RW#HAK(I)=APLIR#RWEEAK(4) FUN3 74
FUN3= FUN329,.8/S1GL1 FUNS 75
75 RETURN FUN3 76
END FUN3 rr
__SUBRDUTINE FLOWAB  74/74  OPT=1 FTN 4.44R401 03/30,77 14.24,43, PAGE 1
1 SUBRQUTINE FLOWAB(WHR,WHL » PNDRsPNDL ) FLOWAB 2
c FLOWAB 3
C CALCULATE THE FLOW HATE FROM THE PRESSURE BALANCE thHAB 4
c FLOWAB 5
5 ._COMMON_/HEAD/ Hi,H2:H3»RPMO, TORKMR, TORKML» IMODE,RPMIRSRPMIL  FLOWAB 6
COMHON 7FUMP2/ HPD1,HPLI-HLD1»GD15SUML1+EPS1,RPMIDSRPMIPD,PCOS FLOWAB 7
1 HPD2 s HPLZ2sHLD2, D25 SUML2-EPS2,RPH2D»ROHG1 » ROHO2 FLOWAB 8
| COMMON /WH/ WHLsWC1 FLOWAB 9
— c FLOWAB 10
b 10 RNR = RPM1R/RPM1D FLOWAB 11
o e BNL = RPMIL/RPMID e FLOWAB 12 e
{ €1 = ROMOT®=HI®RNR®#2 + PNDR FLOWAB 13
€2 = ROHO1#H24RNR - FLOWAB 14
€3 = ROHO1%(H3I-HLD1) FLOWAB 15
15 €y = PCO/&. FLOWAB 16
D1 = ROHO1=H1#RNL##2 + PNDL FLOKAB 17
_ D2 = ROHDI®H2®RNL_ a L  FLOWaB 18 B . _ !
D3 = ROHO1®(H3-HLD1) FLOWAB 19 f
IF{C1.EQ.D1.AND.CZ.EQ.D2.AND.C3.EQ.D3) 6D TO 3 FLOWAB 20
20 XN=WHR /HH1 FLOWAB 21
Yo=WHL /WH1 FLOWAB 22
2 A=CH4-(C3 s FLOWAB 23
B=2.#04%Y0-C2 . _ __ _ - CFLOWAB = 24 _
C=CaryDs2.C1 FLOWAB 25
25 X={-B+SORT(B##2-8,8A8C)) /2. /A FLOWAB 26
A=Ca-D3 FLOWAB 27
B=2.8Ca8X-D2 FLOWAB 28
CzCarxee2.D1 FLOWAB 29
Y=(~B+SORT(B#*2-4,.#A%CII/2. /8 i FyDWAB_ 30 B o
ET) ERRX=ABSC{X~XD)/X) FLOWAB 31
ERRY=RAB5({Y-Y0)/Y) FLOWAB 32
IFCERRX.LT.140E~3ANDERRY LTo1.0E=3) G0 TO 1 FLOWAS 33
_ ¥p=x FLOWAB 3y
Yn=Y FLOWAB 35
as 6o To 2 FLOWAB 35
3 ¢3 = C3-PCD FLOWAB 37
X= (-C2-SQRT(C2##2-4#C3#C1))/2./C3 -~ L FLOWAB 8 o
Y=x FLOWAB 39
I 1 CONTINUE - _ e FLOWAB 40
[T) WHR = WH1®X FLOWAB 41
WL = WH1=#Y _ B FLOWAB 42 I
RETURN FLOHAB 43
_ - END FLOWAB 49




— ¥81 —

SUBROUTINE STEADY Fas7e OPT=) FTN 47 4¥RU01 03/30/77 14,24.43. PAGE 1
1 SUBROUTINE STEAD1 STEADY 2
B STEADY 3
STEADY SET FOBR HYDRODYNAMICS CALCULATIOGN STEADY 4
L e il STEABY 5 N
COMMDN /HEAD/ HLsHZsH3,RPHO» TORKMR» TORKML» THODE » RPM1R» RPMLL STEAD1 6
COMMON /PUMPY/ JPUMPIRpIPUMPLL, 1PUMPZR, JPUMP2L » STEADY . 7 .. .. e
b3 TUEYIR»TDEY1L>»TDEY2R-TDEY2L STEAD1 8
COMMON /PUMPZ/ HPD1,HPL1,HLO15601,SUNL12EPS] sRPMLD,RPHIPDSPCO, STEAD1 9
1 HPD2sHPL2rHLD25 D2, SUMLZ,EPS2»RPM2ZD»ROHO1,ROHD2 STEAD1 10
10 o _COMMON /487 WH1sHC1 . SYEADL _ 11, e
COMHON /FUN3/ APNDlR;APNDlLH\PIHlRJAPIHIL-A?RUI’ STEAD1 12
e 1 APPT 1R»APPTILsAPPSIRsAPPSIL,APLIRsAPLIL __ STEADL 13 , e
COMMDN FPUMP227 AKTB)»HCO>HFD1SsHIP» H2PsH3P» APUM1, APUNZ STEAD1 1y
IFCIPUMPIREQ.O.AND.JPUMPIL .FQ,0) GO T0O 1 STEAD] 15
15 IFCIPUMPLIR.ER. 3. AND . IPUMPLL-EQ. 3) GO To 1 STEAD1 16
o CALL _NATURE(PNDs1) o S STEAD) a7 o L .
TROHOI= ROHC370.0) STEADY 18
o _ _ROHOZ= ROH(340,0) o STEADY _ 19 _ L
WRITE(61,200) APNDIRsAPRV1sAPEHIR» APPTIRs APLIR STEADL 20
20 200 FORMATC10X210£12.5) STEARL 21 I
HEAD = (-PND*APRVI+APIHIR+APPTIR+*APLIR)/ROHOT STEADL 22
o Az H1/RPM1D®#®2 STEAD1 23 e
B= H2/RPMID STEAD1 24
— _ . ._CzH3=HEAD el e .STEADL . 25 e
25 “RPMO = (—B+SQRT(B®22-4,%A%L)) /(2. %4) STEAD] 26
o TORKM =-(FPST*PNO=WH] /ROHO1-HEAD2HH1 /EPS13#30. /(3. 14159#RPMO) STEADY _ 27 _ o
TORKH=0.0 STEADI 28
o TNRKHR=TORKML=TDRKM o 8TEADL 29
HWRITEC(612100) RPMD STEAD1 30
30 100 FORMAT(10X,26HINITIAL RPK IN 1-ST LODP = »1PE1043) . STEADY 31 e
RPM1R=RPH1L=RPMO STEADL 3z
1 RETURN e i STEADY 33 .. e
END STEADY 34
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SUBROUTINE DYNAM1  74/74  OPT=1 S _ FTN 4.6+R40] 03/30/77  18.24.43. PAGE 1
f . _ _ SUBROMTINE DYNAME _ DYNAME 2
¢ 0YNAM) 3
C_CALCULATE THE HYDRO-DYNAMICS IN PRIMARY LOOP DYNAM1 3
t DYNAML 5
s  CAMHON /HEAD/ H1sH2+H3,RPMDs TORKMR» TORKML» IHODEs RPMIRSRPHIL DYNAM1 6 _
COMMON /HEAD17 WEADIRsHEAD1L DYNAMT 7
e COMMON /PUMP1/ IPUMP1R, IPUMPIL,IPUMP2R,IPUNP2L, _ DYNAMI 8 e
1 TDEY1Rs TOEYLs TDEY2Rs TOEY2L DYNAM1 °
COMMON /NOS/ DELKsCOFLTsTIHEs MAXHXDELT DYNAML 10
10 COMMON /PUKP2/ HPD1-HPL1sHLO1»GD1+SUML1SEPS»RPM1DsRPMIPDSPCD, DYNAMT 11
- _ b .. . __HPDZsHPL2sHLD2sGD2s SUML2,EPS52sRPM205ROHOL,ROHO2 DYNAHI 12
COMMON/FLOW/  WHR»#HL s WCR» HCL, WAR» WAL PARARIR,PARAIL » DYNAM] 13
... .. PARAPR+PARA2LsPARAARAPARAAL . _ DYNAMI 14
COMHON /IEQ/ TEQsPNDR»PNDL DYNAHI 15
15 COMMDN /AN WH1aWEL DYNAML 16
CAMMON /PUMP4/ C10R,C11R,C12R,T10R,T11R,T12R, T1RsRAMIR, DYNAM1 17
L 1 . C10L-C11L,C12L,T10L-T11E»T12L~T1L sRANLE DYNAM1 18 e
2 C20RsC21R»C22Rs T20R» T21Rs T22Rs T2R>RAMZR S DYNAM1 19
. 3. . C20LnC21L»C22L, T20LsT21L-T220s T2LaRAMRL DYNAML 20 ... . — _
20 EXTERMAL FUN3 DYNAM1 21
OaTA CIPBNYR=0)»s({PONYL=0) DYNAML 22
GO TD (122535455065 7s859s10,11512513,14515516)5 IMODE DYNAM1 23
_ 1 CONTINUE o . _DYNAMI 24 o .
RETURN DYNAMT 25
25 . 2 CONTINUE _ e e .__DYNAML 26 _ . [,
T=YIME-TDEVIL O¥NAM1 27
1FCT.LT.0.0) RETURN DYNAM1 28
TFCIPONYL.NE.G) GO TQ 200 DYNAML 29
. . .~ ..TnRKML=0.0 - . .. BYNaWy 30
30 IF(RPHIL.GT.RPMIFD) GO TO 200 BYNAMT 31
R o CALL NATURE (PND»2) ) e _DYNAM1_ 32 el
PNDL=PND DYNAML 33
RPH1L=RPMIPD DYNAM1 34
HEADP=HPP (CWHL »RPMIL) DYNAMI 35
35 HEAD1L=HEADP DYNAMI 36

TARKWL==(EPS1#PNO#KHL /RUHO1-HEADP*HHL FEPS1)#3D. /{3, 14159%*RPHIPD} DYnNaMl 7

IpDNYL=1 - L DYNaMy s R S
200 CONTINUE DYNaM1 39
—— o CaLL NATURECPNDL»2Y . . . QYNAWI A0
49 CALL NATURE(PNDR»1)} DYNAML 41

’ HEADIL=HP (#HL»RPHIL ) o DYHAMY az _ _
IFCIPONYL.NE.O) HEADIL=HPP(WHL,RPHIL} DYNAMI 43
YD=HHL ... __DYNAME a4
Iro=5 DYNAML 45
_ 45 _ . __ CALL JULY3I(TIME,DELT»YOrYNs1>FUN3»Q%»TW1) I DYNAMI 46
HEADIR=HP(WHR,RPHIR) DYNAMY 47
YyO=WHR DYNaMl 48
IFQ=s6 DYNAM1 49
CaLl JULYIL1C(TIMESDELT»YYO»YYNs 1sFUNIARH,TTHI) DYNAML 50
S0 HHR=YYN DYNAMI 51
[ HUL=YN - e DYNAMY 52 —

IFCIPONYL.NE.O) G TOY 300 DYNAMI 53
XN=RPM1L DYNaHL 54
Ifra=2 DYNAM1 55
55 Call JULY3E(TIMEsDELTsX0sXNs1,FUN3»85T1) DYNAMI 56
APMIE=XN DYNAMY 57
300 CnNTINUE DYnaMI 58
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" SUBROUTINE DYNAM1 74,74 ~OPT=1 FTN 4,4+R401 03/30/77 18.24.43. PAGE 2 ;g
c DYNAML 59 O
o PARATR=HHR /WH1 DYNAML 60 0
60 PARATL=HHL fHH1 DYNAMI] 61 =
RETURN o _ DYNAM1 ¢ 62 _ _ pr=t
[ DYNAML 63 [¢1)
3 CANTINUE ] DYNAH1 64 N
T=TIME-TRDEY1L DYNAHI 65 -3
65 IF(T.LT.0.0) RETURN DYNAMIL 66 -3
CALL NATURE(PNDL»2) DYNAMI 67 |
e L RRENAL . i e DYNAML 68 e N
1F0=4 DYNAML 69
Call JULY3L(TIHEADELT-XO02XNs1,FUN3»Q.T1) DYNAML 70
70 HHL=XN DYNAKE 71
C . DYNaM1 72 -
CALL NATURE{PNDR»1) DYNAML 73
e e—__ .. MEADIR=HP{WHRsRPMIR) _ | . e e .. DYNAMR 78 L
YyD=wHR DYNAH1 75
75 IFR=6 DYNAML 76
CalL JULY31(TIME,DELT»YYDr VYN, 12FUN3»BRAKHATTHI) DYNAML 77
HHR=YYN . DYNAMIL .78
PARATRSHHR/HH1 DYNAME 79
U . PAaRALL=WHL,/sHWHL . IR oo .. DYNAMY a0
80 RETYURN DYNAML- 81
4 CONTINUE DYHAML 82
I IF(TIME,LT.T11L) RETURN . DYNAHL 83
IF(TIME.LT.T12L) PARAIL=FLWAP(2} DYNakl  Ba
= WHL=HWH1®PARALL ‘DYNAML 85
& 85 CalL NATURECPNDRs1) , ) © DYNAM1L - B&
l HMEAB1R=HP (WHR»RPHIR) DYNAML 87
- Yy0=WHR R . e i _DyNAMY -8B F
Ica=6 DYNAMY 89
CalLL JULY3IICTIME»DELT»YYO0sYYN»)sFUN3I,OQUWsTTHL) . o . DYNAMI 90
90 HWHR=YYN DYNAMY 91
e~ __PARALR=HHR/WHL = o e e DYNAML 92 .
PARATL=HHL /WH1 DYNAML 93
o RETURN . DYNAMI 94
5 CANTINUE DYNAM1 95
95 T=TIME-TDEY1R o DYNAMY 96
IF(T.LT.D.03 RETURN DYNAMI 57
I IFCIPONYR.NE.O} GD TO 201 ) . _ __ DYNAM1 98
TrRKMR=0.0 DYNAMI 99
o IFCRPMIR.GT.RPMIPD) GO TO 201 ) DYNAMY 100
100 CaLL NATURE(PNDR»1) DYNAML 101
RPMIR=RPKIPD ... .DYNaM1 102
HEADP=HPP(WHR,RPMIR) DYNAML 103
. TORKMR==(EPS1®PNDR#WHR/ROHO1~HEADP®WHR/EPS13#30./(3.14159%RPMIPD) _ DYNAM] 104 o
IPONYR=1 DYNAM1 105
105 201 CNNTINUE ) . DYNAM1 106
CALL NATURE(PNDR»1) DYNAML to7
CALL NATURECPNDL»2) DYNAML 108
HFADIL=HP{wWHL»RPH1L) DYNAM1 109
YD=HHL DYNAM1 110
110 Ire=5 DYNAML 111
CalL JULY3I1C(TIMEsDELT»YU>YN»L1oFUN3»lW»TW1) DYNAML 112
HEADIR=HP(WHR+RPHIR} DYNAML i13 :
IFCIPONYR.NE.0) HEADIR=HPP{WHR,HPHIR} DYNAM1 114 g

Yy zuHR DYNAMI 115




_ SUBROUTINE DYNAMY 74s70.  OPI=1 _. FTN 8.44R401 _ 03730277 14.24.43. . PAGE___ 3

e — )
= .
115 Ige=5 . . . . e DYRAM1 116 e a
CaLl JULY31C(TIME»DELY»YYOsYYNs1sFUN3,00Hs TH1) DYNAM1 117
HUR=YYN : .. ... _ DYNAM1 118 I 4] |
WHL=YN DYNAML 119 - |
R IFCIPONYR.NE.O) GO TD 30! B e _._DbYnAMA 120 . @w |
120 XA=RPHIR DYNAM1 121 Y
IgR= ) ) e 122 e
Call JULY31(TIMESDELT,X0sXNs1sFUN3,Q,T1) 123 3
_ RPM1R=XN _ o 124 e
301 CONTINUE 125 >
B - S . . . e DYNAME 126 I =
PARAIR=WHR/HWH1 DYNAMT 127
_____ PARALL=WHL /WH1 i ) o _DYNAM1 128 o
RETURN DYNAM1 129
e s ¢ T . DYNaMi_ 130 .
130 & CNNTINUE i DYNAML 131
o IF(TIME.LT.TDEYIR.AND.TIME.LT.TDEYILY RETURN  ~  ~ DYNAML 132 e
IF(TIME.LT.TDEYIR) 60 Tu 202 DYNAMI 133
TF(IPONYR.NELO) GO TD 202 B OYNAM1 134
TARKHR=0.0 DYNAML 135
135 IF(RPHIRGT.RPMIPD) GD TD 202 DYNAML 136
CalL NATURE(PNDRs1) DYNAM1 137
R RPMIR=RPHIPD . o e _ DYNAML_ 138 e
HEAOP=HPP{HHR»RPMIR) OYNAMT 139

TnRKMR:-(EPS1“PNDR*HHR/RUH0l-HEADP“MHR/EPSl)*30-/(3-14159*RPMJ?D) DYNAME 140

I 140 IPONYR=1 DYNAMI 141
202 CNNTINUE L DYNAME 142 _
povy IF(TIME.LT.TDEY1L) GO TQ 203 DYNAML 143
-2 o IFCIPONYLLNE.O) GD TO 203 , ... .. DYNAML __ 141 ~ o e
| TARKML=0.0 DYNAML 145
145 IF(RPMIL.GT.RPMIPD) 60 TO 203 DYNAML 146 : e ;
CALL NATURECPNDL»2) DYNAMI 147 !
RPM1| =RPM1PD .. DYNaM1 148 -
HEADP=HPP {WHL»RPHIL ) DYNAML 149
TARKML=—(EPS1%PNDL #WHL /ROHOt =HE ADP#WHL /EP51)#30. /(3. 141594RPHEPD) DYNAMY 150
150 IpONYL=1 DYNAME 151
203 CNNTINUE DYNAMI 152
CALL NATUREC(PNDRs1) DYNAML 133
CaLl NATUREC(PNOL»2) DYNAML 154
HEAD1L=HP (HHL»RPMIL) DYNAME 155
155 IFCIPONYL.NE.O} HEAD1EL=HPP{WHLsRPMIL) o DYNAML 156
¥r=wHL DYNAM1 157
1F0=5 DYNAMI 158
CalL JULY31(TIMEsDELTAYOr¥YN-1,FUNI@nsTW1) DYNAML 159
HEADIR=HP (WHR»RPMIR} DYNAML 160
160 IFCIPONYR.NESO) HEADIR=HPP{WHR,RPHMIR) DYNAML 161 :
YYD=WHR ) DYNAM1 162 o §
IFR=6 DYNAML 163
Call JULY31(TIME,DELT»YYDr¥YYNs1sFUNI»RANsTTNT ) DYNAML 164
WHR=YYN DYNAML 165
165 Wyl =YN DYNAM1 166
IFCIPONYRUNE.OLOR.TIMEL.LT.TOEYIR) GO T 302 DYNaML 167
Xn=APMIR DYNAME 168
IFp=1 OYNAMI 169
CaLt JULY31(TIME»DELT»X0rXNr1,FUN3,Q,T1) OYNAMA 170
170 RPM1R=XN DYNAML 171

302 CnNTINUE OYNaMmi 172




T SUBROUTTNE DYNAMT 74/74 OPT=1 FTN 4.4+Ra01 03730777 14,24,43, PAGE 4
¥ DYNAML 173
o If(IPONYLWNE<QOLOR.TIME.LT.TOEYEL) GO TO 303 ) DYNAML 174 _
XX0=RPHIL DYNAM1 175
175 Igg=2 OYNAML 176 _
Call JULY31{TIME-DELT»XXDrXXN»1-FUN3I,08,TT1) DYNAM1L 177
RPMIL=XXN o DYNAMA 178
303 CONTINUE DYNAM 179
PARA1R=WHR/WH1 . DYNAMY 180 o _
180 PARAIL=HHL #/HH1 OYNAME 181
o _ RETURN . o e . DYNANWL 182 e
c DYNAMT 183
7 COMTINVE e o OYNAML 184 o
IFCTIHE.LT.TOEYTIRAND.TIME.LT.FOEYIL)Y RETURN DYNAM1E 185
185 IFCTIME.LT.TOEYIL) GO TO 204 ) DYNAME 186 B o
Cabl MATURE(PNDL»2) DYNAM1 187
o YN=WHL ) DYNAM1 188 B
1eq=4 DYNAM1 189
. CaLl JULY31(TIME»DELT,YO>YNs1sFUN3,QUsTHE) DYNAML 490 .
190 Gg TD 205 DYNAM] 191
204 CONTINUE DYN&M1 192
CALL NATURE{PNDRs1) DYNAMY 193
_ CALL NATURE(PNDL»2) DYNAM1 194 ~
Yn=#HL, DYNAM1 195
195 LS b s e DYNAM1 196 .
HEADIL=AP(WHL»RPMIL) DYNAM1 {97
| CALL JULY31(TIME,DELT»YDsYNs1oFUN3SGH,THL) DYNAM1 198
— 205 CoNTINUE DYNAML 199
Jorr] IFCTIMELLT.TBEYIRY G0 TO 206 DYNAML 200
@ 200 IFCIPDNYRLNE.O)Y GO TO 206 DYNAML 201
I TORKMR=0,0 ___ . . . . | SV S . DYNAML 202 . _
IF(RPMIR.GT.RPMIPD)Y GO 70 206 DYNAM1 203
CaLL NATURE(PRDR»1) DYNAM1 204
RPM1R=RPM1PO DYNAML 205
205 HEAD1R=HPP (WHR,RPHIR) DYNAML 206
TNRKMR=={EPS1#PNOR*WHR/ROHO 1 =HE ADP#*WHR/EPS1)#30,/(3.141594RPH1PD)  DYNAML 207
e . IpDNyR=1_ = . I . e e e DYNAML 208 [
206 CONTINUE DYNAMI 209
CalL NATURE(PNDR»,1) DYNAM] 210 _
210 HEAD1R=HP(HHR+RPMIR) DYNAMI 211 ,
IFCIPDNYR.NELO) HEADIR=HPP(WHRsRPMIR) ) DYNAML 212 -
YYO=WHR DYNAMI 213
1EQ=6 o . . DYKAML 214
CaLL JULY31(TIMEsDELF,YYO»YYNs1oFUNI»QOUSTTHI) DYNAMIL 215
_ 215 ~_JFCIPONYR.NE.O.OR.TIME.LT.TOEY1R) GO 70 304 .. _DYNaMr 216 _ o
XX0=RPMIR DYNAML 217
Ig@=1 . .. ... .. DryNawi = 218 _ _
CALL JULY31(TIMEsDELT»XX0sXXNs1sFUN3,Q0-TT1) DYNAM1 219
- RPMIR=XXN_ L e e e DYNAMY 2200
220 304 WHR=YYN DYNAM1 221
WaL=YN ... .. DYwNamMi 222 _
PaRALR=HHR/WH1 oYNAML 223
PARALL=HHL/WH1 - DYNAMI 224 _ -
RETURN DYNAML 225
__ 225 _. cC. . I . - o __.__ _DYNAML 226 e
8 CANTINUE DYNAM1 227
IFCTIME.LT.TDEY1R.AND.TIME.LT.T11L) RETURN N DYNAML 228
IFCTIMELLT.T11L OR.TIME.GT.T12L) GO TO 207 DYNAM] 229
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SUBROUTINE DYNAME Tas70 (QPT=) FTN 4,4+R401 03730777 14,24,43, PAGE 5
. _ __ PaRAIL=FLwaP(2) . ~ ) . _. DYNAM1 230
230 HulL=WH1®PARALL OYNAML 231
o 207 CANTINUE DYNAML 232
IFCTIHE.LT.TDEY1R) GD TO 208 DYNAML 233
,7 IFCIPONYR.NE.O) GO TO 208 . ) OYNAML 234
TNRKMR=0.0 . DYNAMIL 235
__23% _IE(RPHIR.GT.RPM1PD) GO JO 208 R, o . DYNAMI 236 -
CalLL NATURE (PNDR»1) DYNAM1 237
_ _ . RPM1R=RPH1PD . L . . . L DYNAMI1 238
HE ADP=HPP (WHR»RPM1R) DYNAML 239
TORKMR==(EP514PNOR*HHR/ROHO1=HEADP#WHR/EPS1)#30./(3.14159#RPMIPPY  DYNAMI 240
240 IPONYR=1 DYNAML 241
- _____..208 CONTINUE e e e . LDYNAML 242 - .
CaLL NATURE(PNDR»1) DYNAMY 243
HEAD1R=HP (WHR+RPMIR) ) DYNAML 244 ~
IFCIPONYR.NE.O) HEADIR=HPP(WHR,RPH1R)} DYNAML 245
245 YyO=WHR - e~ DYNAML 246 - .
IF0=6 DYNAM] 237
CalL JULY3IC(TIMEsDELY s YYD, YYN212FUNI»QAWTTHT) OYNAML 248 e
IFCIPONYR.NE.O.OR.TIME.LT.TDEYIR) GO TO 305 DYNAMI 249
— __XN=RPMIR . . e __Dynaw1 250
250 IEp=1 DYNAM1 251
R LEaLL JULY3I(TIHE!DELT:XU:XNg1;EUN3’Q;T1) o i . DYNAMY 252 D
RPM1R=XN DYNAM1 253
305 MWR=YYN .. DYMAMY 254, _ . . —
PARAJIR=WHR 7uH1 DYNAM1 255
235 _ ... PaRAIL=zMHL/WHY . -~ e ... DYNAK1 256 - e
RETURN DYNAML 257
I 9 _CONTINUE .. . e oo _ .DYNAMY | 258 e
TFCTIME.LT.TDEYIR) RETURN DYNAML 259
CALL NATURE(PNDR»1) e DYNAMI 260 e
260 Xn=WHR DYNAMI 261
Irg=3 R DYNAML 262 ~
CaLL JULY3L(TIME,DELTaX0»XNs1sFUN3»Q,T1) DYNAML 263
. HHR=XN DYNAML 264
¢ DYNAM1 265
265 Call NATURECPNDL»2Y NYNAML 266 _ I e
HEAD1L=HP CHHL »RPM1IL) DYNAM1 267
o YN=WHL _ o o _ . DYNAMI 268 -
iFg=5 DYNAMIL 269
e CALL JULY31{TIMEsDELT+YDsYNs1sFUNI,QH>THI) o OYNAMY 27O e
270 HHL=YN ) DYNAML 271
- PARAJR=WHR/WH] I e e DYNAMY 272 L
PARATIL=HHL /WH1 DYNAM1 273
~ 5 ~ RETURN . . ._DYfnaMl 274 .
10 CONTINUE DYNAM] 275
_ 275 . _ _ JF(TIME.LT,TDEYIRANDTIME.LTL.TOEYIL) RETURN _ . DYNAML__ _ 276
IFCTIMELLT.TDEYIR) GO0 TO 209 DYNAMI 277
CALL NATURE(PNDR,1) DYNAML 278
YYO=WHR DYNAM] 279
. IFQ=3 R e DYNAML 280 . e
280 CaLL JULY31(TIME+DELT»YYOrYYNs1,FUNI>QAHSTTHI) DYNAMI 281
Gn IO 210 . .. .. . DYNAM1 - 282 ——
209 CONTINUE ST DYNAMT 263
CaALL NATURE{PNDR~-1)} ¥ DYNAM1 264
CALL NATURE(PNOL»2) ] DYNAMIL 285
2685 YyOD=WHR DYNAM1 286
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§UBRDUTINE DYNAML Fayre DPT=] FIN 4,44R401 03/30777 14,24.43, PAGE 6
T T 1ge=6 T T DYNAMT 287
HEADIR=HP{(WHR+RPMIR) DYNAMY 288
Call JULY31(TIME,DELT»YYOrYYNs1,FUNZ,>QQNW>TTHL) DYNAML 269
210 CoNTINUE e DYNAMI 290 B
290 IF(TIME.LT.TDEYILY GO 70 211 DYNAMI 291
IF(IPONYL.NELOY GD TQ 211 i DYMAMY 292 .
TORKML=0.0 DYNAMI 293
IF(RPM1L.GT.RPMIPD) GO TO 211 DYNAML 294
CALL NAYURE(PNDL,2) DYNAML 295
295 RPM1L=RPHIPD ) o OYNAML 296 o e .
HEADiL=HPP(WHL »RPMIL } DYNAMY 297
__ TORKHL==(EPS1#PNDL#HWHL /ROHO1=HEADP#WHL F/EPS1)#30. /(3. 14159%RPMIPD) DYNAMI 298 _ [
IPONYL=1 DYNAML 299
211 CONTINUE DYNAMI 300
300 CaLL NATUREC(PNDL»2) DYNAM1 301
. HEADIL=HP(WHL,RPMIL) o . _DYNAaM1 = 302 e
IFCIPONYL.NE-O) HEADUL=HPP{WHL ,RPHMIL) DYNAM1 303
R YD=HHL DYNAMY 304 R
Ige=5 DYNAM1 305
305 CatbL JULY31CTIMEsDELT»YOrYNs1s FUNISOWsTH1D DYNAM 306
TF(IPONYL.NE«OLORLTIME.LT.TDEY1IL)Y GO TO 306 DYNAML 307
XXB=RPMIL _ DYNaMt 308
IFg=2 DYNAM1 309
e JCatL JULYIM(TIMESDEL TP XXDr XXN212FUN3-B0,TT1) . DYNaM1 310 el
310 RPMIL=XXN . DYNAML 311
| 306 WHR=YYN DYNAM1 312
— WHL=YN DYNAWY 313
s e PARA1R=¢HR /WH1 o . DYNaM 318
PARAIL=1HL /WH1 DYNAME 315
l 315 __ ____ . RETURN . _DYNAM1 316 S
11 CONTINUE OYNAML 317
HRITEC(ED2100) DYNAMY 318
100 FoRMATC(//»10X,# TRIP ACCIDENT QCCUREQ IN BOTH (R) AND (L) LOOP » OYNAML 319
I I 1THEREFOR STOP £ ) . DYNAMI 320 e
320 STOP DYNAM1 321
o 12 CONTINUE DYNAM1 322 o
IFCTIME.LT.TDEY1R.ANDTIME.LT.T1IL) RETUKN DYNAMI 323
IFCTIME.LT.¥11L OR.TIME.GT.T121) GO TO_212 DYNAMI 324
PARAIL=FLWAP(2) DYNAML 325
325 WHL=WH1®PARAILL DYNAM1 2 B
212 CONTINUE DYNAMI 327
IF(TIME.LT.TDEYIR) GO 7D 213 DYNAM] 328
CalLlL NATURECPNDR»1) DYNAMIL 329
YyD=WHR . L DYNAMI 330 . -
3390 Ifa=3 DYNAMI] 331
CALL JULY3I(TIME»DELT»YYOrYYNe1sFUN3,QRH,TTHL) DYNAM1 332
HHR=YYN DYNAMI 333
Gp Tp 214 DYNAML 334 _ —
213 CONTINUE OYNAML 335
339 _CALL NATURESPNDR.1) DYNAKY 336 . N
HEADIR=HP(WHR-RPMIR} DYNAML 337
YYD=HHR DYNAM1 338
Igg=6 DYNAML 339
CALL JULY3LCTIMESDELTsYYOrYYN> 15FUN3,00W, TTw1) DYNAMI 330
340 HHR=YYN DYNAMI 341
214 PARAIRSWHR/WH1 DYNAM] 342
PARAIL=WHL ZWH1 DYNAML 352
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_SUBROUTEINE DYNAML 7as74  DPT=1 FIN 4.4+R401 03730777 14.28.43. PAGE 7
. RETURN DYNAML 344
13 CONTINUE DYNAME 345
345 IFCTIMELLT.TLIR) RETURN = L e DYNAMI 346
TF(TIMELLE.T12R) PARALR=FLWAP(1) DYNAML 347
B WHR=WH1#PARAIR DYNAM1 348
CALL NATURE{PNDLs2) DYNAM1 349
_— . HEADIL=HP(WHL,RPHMIL) DYNAM1 350
350 YN=WHL DYNAMYL 351
IgQ=s .. _ DYNAMI 352 . _
Call JULY31(TIMEsDELT-YOrYNsLsFUNISGWsTHI) DYNAML 353
7777777777 ML R DYNaM1 354
PARAIRSWHR/HH1 DYNAM1 355
355 PARALL=WHL/WHY . . __DYNAMI 356
RETURN DYNAM1 357
14 CONTINUE DYnAML 358 _
IF(TIME.LT.TOEY1L.AND.TIME.LT.T11R) RETURN DYNAMYL 359
IF(YIMELLT.T13R.OR TIMELGT,TI2R) GO TO 215 —— _DYNAML 360 o
360 PARAIR=FLWAP(1) DYNAML 361
I N _WHR=WHI#PARAIR _ e e e e _DYNAMI 362 . - e
"215 CoMTINUE DYNAML 363
 JF(TIMELLTLTDEYIL) GO T8 206 .. . . DYNAML_ . . 34 __ . . e e s
TIFCIPDNYL.NE.D) GO TO 216 DYNAM1 365
165 TORKML=0.0 ____ . . DYNAM1 366 _ [
IF(RPHIL.GT.RPMIPDY GD TO 216 DYNAM1 367
e o .- __CALL NATURECPNDL»2) . _ .. _ - — ___DYNAMI __ 358 . _ el _
| RPMIL=RPH1PD DYNAML 369
— HEAD1 [ =HPP (WKl » RPM1] ) DYNAML 370
o 370 TORKML==(EPS 1 #PNDL#HHL /ROHO 1 ~HEADP#UHL /EPS1)830. /(3,141 598RPHIPD)  DYNAML 371
- e . 1pONYL=) O S _DYNaM1 372
i 216 CONTINUE DynaM1 373
_____ CALL NATURECPNDLe3d . __DYNAMY 374 _ e
HEADIL=HP (WHL ,RPMIL) " BYNAM1 375
375 IF(IPGNYL.NE.0) HEAD1L=HPP{HHL ,RPHIL) DYNAML 376
Yn=WHL DYNAM1 377
_ 1F0=5 _ . e o . DYNAMIL 3rs —
CALL JULY31C(TIMErDELT»YDs¥YNs1sFUN3»QW»TH1) BYNAM1L 379
Wl =YN . o e DYNAMIL 380 N
380 IF(TPONYL-NE.O.OR.TIME.LT.TDEYILY GO TO 307 BYNAMIT 381
Xp=RPMIL DYNAMY 182
IEg=2 BYNAM1 383
CALL JULY31(TIMEsDELT»XU»XNs1,FUN3»@,T1) DYNAMY 389
RPMIL=XN DYNAM1L 385

385 307 CONTINGE .

_DYNAMT 386

PARAIR= WHR7HHT DYNAM1 387
PARA1L=HHL /HH1 DYNAML. 388
RETURN DYNAML 389
_ 15 ConTINUE DYNAM1 390 ~
390 TFCTIME.LT.TOEYIL.AND.TIME.LT.T11RY RETURN DYNAML 391
IF(TIME-LT.T11R0R. TIME.GT.T12RY GO TO 217 _ e DYNAM1 392 e .
PARATR=FLWAP(1) DYNAML 393
WHR=WH1#PARALR DYNAM1 194
217 CONTINUE DYNAM1 395
395 _____ TFLTIME,ET.TDEYIL) GO TO 218 . DYNAHML 396 o
Call. NATURE(PNDL,2} DYNAM1 197
— YO=HHL e+ e P _ _DYNAMY 398 _ . -
Tr0=2 DYNAM1 369
_ CALL JULY3L{TIMESDELT-Y0RYNsLoFUN3SHsTHID DYNAML 400
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SUBROUTINE DYNAMIL 74778 OPT=1 FTN 4.4+R001 03730777 14.24.43. PAGE 8
200 HHL TN DYNAMT 401
_ _in 219 . . . e _DYNAM1 402 . -
218 CnNTINUE DYNAML 403
CALL NATURECPNDL-2) DYNAML 204
HEAD1L=HP (HHLsRPMIL) DYNAML 405
_ 405 . _ NpEeWwh e oo . DynaWt @ a06 - -
IFe=5 DYNANT 407
o GALL JULY3I1CTIMEsDELT,YOs»YN»1sFUN3Z-@H»TH1) . _DYNAM1 408 o

WaL=YN DYNAML 409
219 PARALRSHHR/HHL DYNAM1 410

qi0 PaRA1L=WHL /wH1 DYNAMI a1,

o _RETURN o . ___  DYNaM1  a12
16 CONTINUE DYNAML 513

_ CIF(TIME.LT.T11R,0R+FIME.GT,T12R) GO ¥O 220 e DYnamMt ars .
PARATR=FLWAPC1) DYNAML a5
415 HUR=PARA1R¥WH] DYNAM1 a16
770 TF(TIME.LT.T11L+OR.YIHE.GT.T120) GO 70 230 DYNAML a1t
_ _PARAIL=FLWAP(2) . o 7 DYNAML 818
WHL=PARALL ##HI1 DYNANL 419
___ RIORETURN o , . ___DYNAMI 420 _

420 END DYNAML a21
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SUBROUTINE INPAP 7a4/74 oeT=1 . FTN 4.4+R401 03/30/77  14.24.43, PAGE 1
1 SUBROUTINE INPAP INPAP 2
[§ TNP AP 3 “__
€ _INPUT THE AIR SYSTEM B INPAP 4
C ‘ INPAP 5
5 COMMON /PUMP11/ TPUMPAR» IPUMPALsTDEYARs TOEYAL INPAP 6
COMMDN /PUMP12/ HIDA,H2DA,H3DA,HADA,GDA,EPSA,RPHAD,RPMAD INPAP 7
_ CAMMON /PUMP13/ NDETECsNDDUCTsNDUCT»DLENGD»DELXD» AXAE,DEC30)2ADUCT INPAP I S e
CoMMDN 7PUMP147 CAOR,CALRsCAZR»TAOR,TAIR,TAZR, TAR,RAMAR: INPAP 9
I, e R _CAQL»CA1L»CAZL»TAOL »TAIL 2 TAZL» TALSRAMAL. __INPAP 10 _ R
10 COMMON /PUMP1S/ PHXsP1,8PALPHO»ALPHLsALPHZ,PHI1,PHI3,80,041R INPAP 11
COMMEN /PUHP16/ RAMVSRAMD,CKNs TAUN,CKA,TAUASC1-C2,T12,BETASCIO INPAP 12
1 s TNSO INPAP 13
_  COMMDN /CONTR/ CIRs»C2R»T12R»C1lL»C2LrT12L __INPAP 14
COMMON YPUMPIZ/ THNS»TASsTAUDN,TAUDA» TORKARS TORKAL » RPHAR(2Y, INPAP 15
15 . 1 RPMAL (2) s HNDAR,HNDAL L INPAP 16 e
CAMMON /BRAKE/ AK1R,AKIL>RATIOR,RATIDL INPAP 17
READ(60-100) IPUMPARsIPUMPAL, TOEYAR,TDEYAL INPAP 18
HRITE(6152002 INPAP 19
o 200 FORMAT(1H1,30K,¢#nu2sa INPUT OATA FOR ATR CODLING SYTEM #uessud 3  INPAP 20 -
20 HRITE(61,201) TPUMPARs IPUMPAL» TDEYARs TREYAL "INPAP “21
il _. 201 FpRMAT(/»10Xs 40HPUMP OPTION IN {R) LOOP sssssssnsssves_ 212, _ INPAFP 2
1 F210Xr 4OHPUMP DPTION IN (L) LOOP sevsnavevenssse 212» T INPaP 23
2 /»10Xr40HDELAYED TIME IN C(R) LOOP (SEC) veesssss +#1PE10.3s INPAP 29
3 /r10X, B0HDELAYED TINE IN (L) LOOP (SEC) sswsvees s1PE10.3) INPAP 25
_ 25 o IF(IPUMPARJEQ.2.AND.TPUMPAL.ER,2) GO TO 1 . ___INPAP 26 o N
ReAD(A60,101) HIDA,HZDAHIDASHADALGOASEPSA, RPHAD INPAP 27
o _ WRITE(612202) HiIDAsHZDAsH3DA,H4DA» GDASEPSASRPMAD INPAP 28 o
202 FORMATC/»10Xs41HDESIGN PRESSURE DROP IN INLET DUCTCMMAG.)»1PE10.3s INPAP 29
1 f2310X 41HDESTIGN PRESSURE DROP IN DUMPER (MMAD.) 21PE10.3s INPAP 30
30 2 /210X 41HDESIGN PRESS. DROP IN COOLING PART(MMAQ.)s1PE10C.3» INPAP 3
3 F#10X,41HOESIGN PRESS5. DROP I DUTLET DUCT (MMAQ.)»1PE10.3. INPAP 3z
] F310Xs 41HGHDH#Z sseevsse #IPE10.3s INPAP 33
_ 5 f210X241HPUMP EFFICIENCY sasessss 2IPE10.3s INPAP 34 B .
6 /210X 41HDESIGN ROTATION SPEED (RePeM) veeseaasw s1PE10.3) INPAP 35
35 READCE05101) PHMX,P120P,ALPHO»ALPHY » ALPH2sPHT1»PHI3»A0 INPAP 36
WRITE(615203) PMXsP1,8Ps ALPHOsALFH1ALPH2,PHI1,PHIZS00D INPAP 37
i 203 FORMATC/>10X»40HCONSTANT IN PUMF £QUATION s INPAP 38 o
1 /215X, 35HPMX (HMAQ,.) ssmnmsse » 1PE10.3» INPAP 39
. 2 f215X235HP1  (MMAQ.) » 1PE10.3, INPAP ae
40 3 215X 35HEP  (M#23/5EC) » 1PE10.3, INPAP 41
4 £215X»3SHALPHAD s 1PE1D,3, INPAP 42
5 215X ISHALPHAL » 1PE10.3, INPAP 43
.3 F215X» 3SHALPHAZ » LPE10.3» INPAP 44 o
7 f£»15%s3SHPHALL » 1PE10.3» INPAP 45
_ a5 ] £215Xs35HPHALZ snsaseee s 1PE10.3, INPAP 46
9 /215X ISHVOLUMETRIC FLOW (M##3/SEC)senanees » 1PE10.3) INPAP 47
_READC60»101) RAMVSsRAMDsCKN>TAUN>CKASTAUA INPAP 48
WRITEC(61,208) RAMV,RAMD»CKNsTAUN, CKA> TAUA INPAP 49
204 FORMAT(/s10Xs40HRAMDA DF VEN IN ORIVE URIT C1/SEC) +s. » 1PE10.3s INPAP 50
50 1 7/510X»40HRAMDA OF DUMPER C1/SECY V.. - LPE10.3» INPAP 51
e _2 _/210X>80HKN IN_CONTROLLER » 1PE10.3» INPAP 52 . e .
3 /¥ 10X, 40HTAUN TN CONTROLLER (SEC) » 1PE10,3» INPAP 53
_ 4 /210X» 40HKA IN GUNTROLLER » 1PE10.3s INPAP 54
] 75 10Xy 4DHTAOA TN CONTROLLER (SEC) » 1PE10.3) INPAP 55
55 R READ(60,101)  TAUDNsTAUDASBETA . e INPAP 56 e
WRITE(61,205) TAUDN»TAUDAsBETA INPAP 57
205 FNRMAT(/»10X»40HTAUDN IN DETECTER (SEC) evecssss » 1PE10.3» INPAP 58
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SUBROUTINE INPAP T4,74 OPT=1 FTN 4.44R401 0373077 14.28.43.
1 /10X 40HTAUDA IN DETECTER (SEC) ceessses # IPET0.3, INPAP 59
o 6 /»10Xs40HBETA IN DUMPER PRESS. DROP seveeees » 1PELI0.3} IRPAP 60
60 READ(60,101) C1RsC2R»T12R» C1L»C2LsTI2L INPAP 61
I WRITEL{61-,213) CI1R,C2RsT12R»C1L»C2L»T12L INPAP 62
213 FORMAT(/»10X» 40HCONSTART OF SETYING IN CONTROLLERCRsL) - INPAP 63
I A _/220Xs11HAT (R} LOOP »10HCH»C2,T12= »1P3E15.3 7/ - L INPAP 64
Fr20Xr 1AHAT (L) LODOP »10HC1,C2,T712= »1P3E15.3 ) INPAP 65
65 READ(60,100) NDETEC,NDDUCT,DLENGD»AXAE,ADUCT INPAP 66
HRITE(612206) NOETEC»NODUCTs»DLENGD» AXAE»ADUCT INPAP 67
. 206 FORMAT(/»10X»430HLOCATION OF DETECTER IN PIPING 5 sevas. »_[3» _INPAP 658
1 F»10X240HND. QF DIVISIDN IN DUCT > I3, INPAP 69
o P /s10X%»40HLENGTH OF DUCT (M) + 2. 1PE10.3» INPAP 70
70 3 /»10%s40HSLOPE OF FLOW PATH OF AIR » 1PE10.3» INPAP 71
o & 7s10Xs4QWFLOW AREA DF OUCT (M#e2) s 1PE1D.3) INPAP 72
NDUCT = NDDUCT-1 INPAP 73
- DELXD = DLENGD/NDUCT _INPAP 74
READ(60,101) (DECI}+I=1»NOUCT) INPAP 75
75 HRITE(61,207) e e e . INPAP . T& .. ._....

207 FORMATC 10Xs#SLOPE OF DUCT #) INPAP 77
_ _WRITE(&1,208) (DECI)»I=1»NDUCT) INPAP T8
208 FORHMATC 20X>1P10E11.2) INPAP 79
[ . IFLTPUMPAR,NE.3) GO 1O 2 INPAP. 80
g0 READ(G602101) AKIRSRATIOR INPAP 81
HRITF(61+211) AKIR,RATIOR INPAP B2
211 FnRHAT(IOX;#OHBRAKE CDNSTANT (IISEC) IN LBBP (R)..... #1PE10.3/ INPAP 83
L 10X, 40HRATID._OF RPM_FOR TRIP fa, L r1PE10.3). INPAP ag
2 IFCIPUMPAR.NE.3) GO TO 3 INPAP 85
__ 85 _ READ(60,101) AKIL>RATICL CINPAP 86
HRITEC(61+,212) AKILsRATIOL INPAP 87

212 FNRMAT(10X, 40HBRAKE CONSTANT (1/SECY IN LDOP €t )e,us. s1PE10.3/ JNPAP BB
1 10X, 40HRATID OF RPM FOR TRIP E£Q. s1PE10.3) INPAP 89
o } 3 _CANTINUE INPAP 90
20 1 CONTINUE INPAP 9t
- IF(IPUHPAR.EG.2) _ INPAP 92
"1IREAD(605101) CADR»CAIRsCAZR» TAQR>TAIRsTA2Rs TARSRAMAR INPAP 93

IF(IPUHPAR.ER.2) ENPAP 94
1HRITE(S1,210) CAOR,CA!R,CAZR-TAOR;TA!R;TA2R.TAR,RAMAR INPAP 95
_ %5 210 FNRHAT{ 10X»#COEFFICIENT DF FLOW EQUATION IN (R) LDOP # » ENPAP 96
1 F230X22HCO»BX»2HC1 28X s 2HC2>B8X5 2HTO» 8X» IHTI1TX»IHTI227X» INPAP o7
2 2HT2»5X»5HRAMDA /»25X%,1P10E10,2 ) INPAP 98
IF(IPUMPAL .EG.2) INPAP 99
IRFADC60,101) CAOL2CAILCAZL2TAQLs TATL2TAZL TALRAMAL __INPAP 100
100 IFCIPUHPAL .EQ.2) INPAP 101
1ARITEC(612209) CAOLACAIL»CAZL»TAQL,TALLFA2LsTAL»RAMAL INPAP 102
209 ENRMATC  LOX»#COEFFICIENT OF FrOW EQUATION IN (L) LODP # » INPAP 103
L 1 /’30X'2}|CDJBXJZHCI’Bx!ZHCZJBX)aHTO)BXp3HT119?X13H]'12:7X' INPAP _ 104
2 2HT225%»5HRAMDA /+25X%,1P10E10.2 ) INPAP 105

105 . ._RETURN [ . R, INPAP . 106
100 FORMAT(2IS,3F10,0) INPAP 107
101 FORMAT(BF10.0) INPAP 108
END INPAP 109

PAGE 2
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FUNCTION ROHA Tasr4 QPF=j FTN 4.,8+R401 03/30,77 14,24.43. PAGE 1
1 FUNCTION ROHACT) ROHA 2
C ROHA 3
¢ CALCYLATE THE DENSITY OF AIR ROHA 4
c ROHA 5
5 c T sevesss TEMPERATURE (DEG~C) ROHA [
4 RNOHA .ewe DENSITY OF AIR (KG/M®®3) ROHA 7
—e o Lo ROHA 8
RAHA = 1,251#273.15/(T2273,15) ROHA g
RETURN ROHA 10
10 END ROHA 11
SUBRBUTEINE NATURER 74/74 DPT=y FTN 448+R401 03/30/77  14.28.43. PAGE 1
1 . _ __SYBROUTINE NATUREACHND-HL} - NATUREA 2
¢ NATUREA 3
_ C CALCULATE THE NATURAL DRIVING FORCE IN aIR COOLING SYSTEM NATUREA 4
€ NATUREA 5
5 C HND sese< NATURAL DRIVING FORCE (KG/M®E2) NATUREA [3
c NL  seeee LODP INDEX NATUREA 7
. N .=} (R)_LOOP AIR SYSTEM . _.MNATUREA 8
C =2 (L) LONP AIR SYSTEM NATUREA 9
. c NATUREA 10
10 COMMON /THALl/ THXHA1(3153)sTHHHAL(31,3)» THXCAT(3I1,3)sTHXMAIC(31,3) NATUREA 11
. COMHDON /THA/ THXHA (3153)sTHHMMA (31,3),THXCA (31,3)sTHXMA (31,3} NATUREA 12
COMMON SINDEX/ MAXHXsDUM{3)sTL NATUREA 13
ATUREA 13 e s e e . L L - .
COMMON /PUMP20/ CIRsCILsTDUCR(3122),T0UCL(3152)»ROHDA NATUREA t4
COMMON /PUMP13/ NDETECsNODUCTsNDUCT»DLENGD,DELXD»AXAESDEC30) NATUREAR 15
15 HND=0.0 NATUREA 16
IF(NL.EB.0) RETURN NATUREA 17
IF(NL+LT«0.0R¥L+GT-2} GO TO 99 NATUREA 18
GO 70 (1s2)sNL o _NATUREA_ 19 _
¢ NATUREA 20
20 ¢ C(R) (0OP AIR COBLING SYSTEM NATUREA 21 B
C NATUREA 22
1 CONTINUE . NATUREA 23
T3 = 2B8.+ THXCAC1,2)/2. NATUREA 24
HND = AXAE#TL®(ROHOA-RDHA{Y3)) B NATUREA 25 . .
25 Dn 10 [=1i.NDUCT NATUREA 26
~ . TEMP = (TDUCRCI»2)+TDUCR{I+1,2))/2. NATUREA 27
HND = HND + DECIY#DELXD#(ROHOA-ROHA(TEMP)) NATUREA 28
e e 10 CONTINUE . NATUREA 29
RETURN NATUREA 30
30 6 . e NATUREA 3
C (L} LODP AIR CDOLING SYSTEM NATUREA 32
. € NATUREA 33
2 CONTINUE NATUREA 34
. T3 = 2BB.+THXCA1(1,2)/2. NATUREA 35
15 HND = AXAE#TL#*(ROHOA-RDHA(TI)) NATURE A 36
Do 20 I=1.NDUCT L e e ___NATUREA___ 37 e
TEMP = (TODUCL(Is2)+ TOUCLC(T+13)/2, NATURE A s
- HND = HND+DECI)#DELXD®*(ROHOA-ROHA(TEMP)) NATUREA 39
20 CNNTINUE NATUREA 40
40 RETURN NATUREA 41
99 WRITE(612100) NATUREA 42
100 FORMATC//»5Xs¢ERROR TN MATUREA#) e NATUREA 43 _
STOP NATUREA a4 -
£ND NATUREA 45

. CARD NR. SEVERITY DETAILS

DIAGNBSIS OF PROBLEM

COMPUTED GO TO SYATEMENT. . _ .
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SUBROUTINE DETECT Tursta 0PT=1 FTN 4.4+R401 Q3730777 t4.24.483. PAGE 1

1 SUBROUTINE BETECT(NL?) DETECT 2
B . _DETFCY. .._..3_ e
¢ CALCYULATE THE CHARACTOR OF DETECTOR DETECT 4
c L . . DETECT 5
3 < NL snseve LOBP INDEX DETECT &
€ =1 (R) LooP DETECT 7
C =2 (L) LODP DETECT B8
[ I . DETECT 9
COMMAN /PUMPLT/ TNS»>TASs TAUDN, TAUDA» TORKARs TORKAL»RPMAR(2)» DETECT 10
10 1 RPMAL (2) s HNDAR» HNDAL DETECT 11
COMMON #NOS/ DUMC4)sDELT DETECT 12
COMMON/TEMP/ TI1(2),T01(2),TI12¢2),T02(2)»T13¢2),T03(2),T14(2), DETECT 13
® TOG(2)»TIS(23»TOS(2)sTIGC2)»TO6C2YTIT(22,TO7(2)» DETECTY 14
hd TIB(2)sTOBCZIsTIN(2},109C2) e TI10(2)+TD10(2)>TTIIRC(DY, DETECT 15
15 " TItIL{2)»7011€2)> DETECT 16
L TI1202)»TNIZEP)» FE13C23, TO13C2I» 110023 TH14(2)s QETECT 17
L TI1SC2),TOLSC2)»TI16(2),TO16(2),TIL7(2)sTO17(2)}s DETECT 18
Ll TILBC2)»TN18C2)»TI19C2),TO19(2),T120(2)+TN20(2)>» DETECT 19
@ TH1(31,2)sTH2(3152)sTHI(3122)»THA(31,2)2TH5(31»2)» DETECT 20
20 # THEC(3122)»THTL 3123 » THBC31,2)»THIC(31,2)aTHIO(31+2)y DETECT 21
* TH11C3122)»TH12(31»2),TH13(31,2) DETECT 22
CoMHON /THAL/ THXHAL(31,3)» THKMAL(31,3)» THXCA1¢31»3)» THXMALI(3153) DETECT 23
COMMON /THA/Z THXHA (3153)sTHHMMA (31,3)»THXCA (31,3)»THXMA (31,3) OETECT 24
COMMON /PUMP13/ MDETEC NDDUCT »NDUCT» FNGOsDELXD» AXAESDE(30) DETECT 25
| 25 COMHON /PUMPL18/ TTNORCZ2)»TTADR(2)+TTNOLC2),TTAOLC2) QETECT 26
—_ Gn TO _(1s2)aNi PETECT 27
w 1t CaONTINUE DETECT 28
o o TINORCID=TINBRC2) . . DETECT 29
| TTADR(C1)I=TTADR(2) DETECT 30
_ 30 . _A=THS(NDETEC»2)-TTNORC1} e B DETECY ., . _31 e
B=TAUDN/DELT DETECT 3z
- TINOR(2)= A/B + TYNORCID . . ____ ... . —. DETECT 33
AzTHXCACL1,2)~TTAOR(1) DETECT 34
B=TAUDA/DELT QETECT 35
35 TTAORC2)= A/B + TYAQR(1) DETECT 36
 _RETURN e _ DETECY 37
2 CONTINUE BETECT 38
TINDLC1)=TTNOL(2) e o DETECT 3¢9 R

TTADLC1)=TTADLC2) DETECT 40
40 A=TH11{NDETEC»2)=-TTNOL{1) DETECT 41
B=TAUDN/DELT DETECT q2
. _TTNOL(2)= A/B + TTNOLC1D . DETECT 43
A=THXCA1(1,2)=TTAOL(1) DETECT 44
. . . BsTAUDASDELT o . _ DEIECT 45
45 TTADL(2)= A/B + TTAOLC(1) DETECT 46
RETURN DETECT 47
END DETECT 48

TARD NR. SEVERLTY DETAILS ~ DIAGNOSIS OF PROBLEM
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SUBROUTINE CONTROp 7a/74 OPT=1 o FTN 4.8+R401 03/30/77 14,24.43. PAGE e ;g
1 SUBROUTINE CONTROL(NL) ~ cONTROL 2 O
¢ CONTROL
C CALCULATE THE CHARACTOR DF CONTROL CONTROL 4 w
¢ CONTROL 5 =
5 c_ NL sessss LOBP INDEX ] o CONTROL 6 o -
¢ =1 (R) LOAP . CONTROL 7 €]
c =2 (L) LOOP CONTROL 8 -
c CONTROL 9 -3
o COMMON /PUMP18/ TTNORCZ),TTADR{2}»TTNOL(2),TTADL(2) ] CONTROL 10 |
10 COMMON /PUMP19/ DTTNRC2)sDTTARC2)},DTTNLC2)»DFTALC2),AIR(2),ALLC2) CONTROL 1t o
e LOMMON_/PUMP1IT/ TNSsTAS,TAUDNSTAUDA-TORKAR,TORKALRPMARC2)s  _ CONTROL 12 oL e
] RPMAL (23 » HNDAR » HNDAL CONTROL 13
COMMON ZPUMP16/ RAMV,RAMD,CKNs TAUNSCKAsTAUASC1-C2»T12,BETASCIO CDNTROL 14
1 »TNSO CONFROL 15
15 ‘ COMMEN /NDS/ OUMC2) s TIME,DUM1,QELT CONTROL 16
COMMON /PUMP20/ CIRsCIL»TDUCRC31,2)sFDUCL(3142)»ROHOA CONTROL 17
COMMON /CONTR/ C1RsC2RsT12RsC1E»C2LAT12L CONTROL 18
DaYA {(CIOR=0,0)»{CIOL=0,0) CONTROL 19 i
GO TO C(te2)sHL CONTROL 20 ;
20 1 CONTINUE . CONTROL 21 '
DTTNRC1)=DTTNR(2) ] CONTROL 22
DTTARCY}=DTTARC2) CONTROL 23
N _ATRC1)=AIR(2) S . CONTROL 24
, IF(TIME.BGT.T12R) TNS=TNSO+C2R CONTROL 25
25 : IFCFIME.LE.T12R)} TNS=TNSO+CIR CONTROL 26
DTTNR(2)=2.666E-2#(TNS-TTNOR(2)) CONTROL 27
DTTAR(2)=2.666E-24(TAS-TTAORL2)) CONTROL 28
A=DTTAR(2)=AIR(1) CONTROL 29
o B=TAUA/DELT CONTROL 30
T 30 ATR{2)= A/B+AIR(1) CONTROL 31
CTOR=CIOR+CKN*{DTTNR(Z}+DTTNR(1))/TAUN#DELT/2,0 CONTROL 32
- CTR=CKNSDTTNRC2)+CIOR+CKA®ATR(2)+C]0 CONTROL 33
RETURN CONTROL 34
2 CONTINUE CONTROL 35
I - DYTNLC1)=0TTNL(2) L ) . cD~TROL 36
DTTALCLI=ODTTAL(2) CDNTROL 37
o ATLC1I=A1L(2) ) CONTROL 38
IF(TIME.GT.T12L} TNS=TNS0+C2L CONTROL 39
IFCTIMELLE.T12L) TNS=TNS0+C1L CONTROL 40
I 1} DTTNL(2)=2,666E-2#(TNS-TTNOL(2)) CONTROL 41
o DTTAL(2)=2.666E-20(TAS-TTAOL(2)) ) CONTROL 42
A=DTTALC(2)-AILC1) CONTROL 43
B=TAUA/DELTY CONTROL 44
ATLC2)=A/B+AIL(L) CONTROL 45
45 CIOL=CIOL+CKN#(DTTNL{23+DTTNLC1))/TAUNSDELT/2,0 CONTROL 46
CIL=CKN#DTTNL(2)+CIO0L+CKARAIL(2)+CEO CONTROL 47
RETURN o . CONTROL 48
T Enp ) ’ CONTROL 49

CARD NR. SEVERITY DETAILS DIAGNOSIS DF PROBLEM

19 I AN 1F STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GO YO STATEMENT.
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sl
SUBROUTINE FAL . fasfs_ QPT=t FTN 3.4+4RA01_  __ 03/30,77 14.24,43, PAGE 1 N %
1 SUBRDUTINE FAICFVSsFOS,CI) Fal 2
¢ FAT w
C CALCULATE THE CHARACTOR OF ANGLE SETTOR Fal 4 g
[ FAI 5 on
s _IF(CI.GT.12.36) 6D TO 1 ) ) - Fa! 6 — £
IF(CT.LT.4,0) GO 1O 2 FAl 7 -3
FyS = 1.-(C1-4.0)/8.56 Fal 8 -3
Gn To 3 FAL 9 (=1
) 1 Fys = 0.0 FAI 10 L
10 Gn Tp 3 FAL 11
2 Fys = 1.0 e o . EAl 12 e
3 CANTINUE Fal 13
IF(CT.G6T.20.) GO TO 4 FAL @« )
IF(CI.LT.11.44) GO TO 5 FAL 15
15 FOS = 1.-(CI-11.84)/8.56 FAI 16
: Gn TO 6 Fal 17
4 Fps = 0.0 I e FAT 18 . o
Gn 10 6 FAL 19
S Fn$ = 1.0 Fal 20
20 6 RETURN FAL 2%
__ _ END FAI 22
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SUBROUTINE OUNI

T

Tasrs  OPT=1

FTN 4.4+R801

SURROUTINE UOUNITINL?}

20 CONTINUE
FATVL(2)=FX#DELT+FAIVLC1)

c
C CALCULATE THE CHARACTOR OF DRIVE UNIT
c
S [ NL seeees LODP INDEX
[ =1 (R) LODP
[ =2 {L) LDOP
C
CNMMDON /PUMP21/ FAIVR(2}sFATDH(2)sFATVLL2),FAIDLL(2)
10 COMMON /PUMP20/ CIR,CIL,TOUCR(31,2),TDUCL(31+2)-ROHDA
CNMMON /PUHMPL6/ RAMVRAMO»CHEN>TAUNSCKA»TAUA
COMMON /NOS/ DUMC4I,DELT
Gn To (1.2)sNL
1 CanTINUE
15 CaLL FAICFY5,FD5-CIR)
FAIVRC1)=FAIVR(2)
FATOR(1)I=FAIDR(2}
IFCFYS=FAIVR{L)) 3s4,5
5 FY=RAMY
20 Gn To 6
4 £x=0.0
Gn 1N &
3 Fy==RAMV
—_— (6 CONTTNUE
25 IF(FDS5=-FAIDR(1)) 7+8+9
9 Fy1=RAMD
Gp TO 10
8 Fx1=0.0
Gn 70 10
30 7 FX1=-RAMD
10 CANTINUE-
FAIVR{2I=FXH*DELT+FAIVR(1)
FAIDR{2)=FX1#0ELT+FAIDRC(1)
IF(FXLE.O.Q«ANDLFAIVR(2).LE«FV5) FAIVR(2)=FVS
35 IFCFXeGTe0s0eANDFAIVR(2).GT&FV5) FAIVR(2)=FVS
e o IFCFX1.LE.0.Q.AND.FAIDR(2).LE.FD5) FAIDR(2)=FDS _
IF(FX1+GTu0+0.AND.FAIDR(2).GT.FDS) FAIDR(2)=FDS
RETURN
2 CONTINUE
40 Call FAICFVYS»FDS-CIL)
Falvt{1)=FAalvL(2)
iee o e FAIDLC1)=FAIDLC2) ) . -
IFCFYS-FAIVL{1)) 13,148,515
15 Fyx=RAWY
45 Gn TO 16
14 Fy=0.0
G0 TD 16
e e imeaa A3 FY=-RAHY o
16 CONTINUE
50 IFCFDS-FAIDLCLY)Y 17518519
19 Fy!1=RAHD
Gg TD 20
18 Fx1=0.0
. .. _ G Tn 20 R
55 17 Fx1=cRAMD

0373077

DUNIT
DUNIT
QUNTT
QUNIT
DUNIT
DUNTT
DUNTT
DUNIT
DUNET
DUNIT
DUNIT
OUNTT
DUNIT
DUNTT
DUNIT
DUNIT
DUNTT
DUNET
JUNTT
DUNTT
DUNIT
DUNIT
DUNTT
DUNIT
DUNIT
DUNTT
DUNIT
DUNIT
DUNIT
DUNIT
DUNIT
DUNIT
DURIT
pUNTT
DUNIT
_ DUNTT
DUNIT
DUNTT
DUNIT
DUNIT
DUNIT
OUNIT
DUNIT
DUNTT
DUNIT
DUNIT
DUNTT
DUNIT
DUNIT
DBUNIT
DUNIT
DUNIT
DUNIT
DUNTT
DUNTT
BUNIT
OUNTT

14.24,43.
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SUBROUYINE DUNIT _lasta  OPT=) _ . FTN 8.8#R401 _ 03730477 _14.28.83, | _PaGE . 2_ .. ______ _.
FAIDLC2)SFXI1UDELT+FAEDLC1) DUNTT 59
TF(FXsLE+O.0eANDSFAIVL(2).LE.FVS) FAIVL(2)=FVS DUNIT 60

___60 IFC(FXaBTe0.0ANDSFAIVLC2).GTWFVS) FAIVLC2)=FYS DUNIT 61 -
IF(FX1.LE+0.CeAND.FAIDL(2),LELFD5) FAIDL(2)=FDS DUNIT 62
JECFX1:6T-0.0.AND FAIDI (2).8T.FD5)  FAIDLL{2)=FDS DUNTT 63 e e, -
RETURN DUNIT 64
END DUNIT 65

RD MRs SEVERITY DETAILS DIAGNDOSIS OF PROBLEM i i o

3 — F STATEMENT MAY BE MORE EFFICIENT THAN A oR CH COMPUTED GO TD STATEMENT. ... . N I

SUBROUTINE STEADA Tas/74  OPT=1 FTN &4,8+R401 03/30/77 16.24,43. PAGE 1

1 SUBROUTINE $TEADA STEADA 2

_ e _ . - [ ... BTEADA 3__ ,, o
¢ STEADY SET FOR AIR SYSTEM STEADA ]

I c _ e e e . NP ... _STEADA - o

5 COMMON /PUMPE1/ IPUMPAR» IPUMPAL»TDEYARsTOEYAL STEADA 6
COMMON /PUMP13/ NDETEC,NDDUCT,NDUCT,DLENGD,DELXDs AXAE»DE(30) STEADA 7 .

COMMON /THA/ THXHA (31»3)-THNMA (31,3)»THXCA (31,37, THXMA (31,37 STEADA 8
COMMON/TEMP/ T11(2)»T01€2)2T12¢2),T02(2)»T13(2),T03(2)2T14(2)> STEADA e .. e
# TO4(Z),TISC2)Y,T05(2),TI6(2)2TO6C22TI7(2)2T07(2)» STEADA 10
10 s T18(2)»TDB(2),TIC2),TO9(2),TI10C2),TO10(2),TI11R(2),» STEADA 1 S,
* TTILILCZY»T011C2) STEADA 12
2 TI1202),T01202)»TT13C2),T013(2)»TI14(2),T014C2)» STEADA 13
0 TIi5(2),T015C2)»TI16C2),TD16(2),TI17(2),T017(2)» STEADA 14
[ TI18(2),T018C2)»TI19(2),TD19(2),TI20{2),7020(2)» STEADA 15 _
15 # THI1(315232TH2(3152) s THI (31,20, THH(31,2)},TH5(31,2)> STEADA 16
L TH6(31s2) r THTC3152)s THB( 312212 THO(31+2)sTH10£31-2)»  STEADA i _ -
0 THLI1C31,23sTH12(3152)»THI3{3152) STEADA 13
COAMHMON /PUMPIB/ TTNOR(2)sTTADR(2),TTNOLE2)-TTADLL2) STEADA 19
COMMDN sPUMP19;7 DTTNRC2)150TTAR(2),DTTNLL2)»DY¥TALC(2)»AIR(2)»ATL(2) STLADA 20
20 COMMON /PUMP17/ TNS»TAS» TAUDNsTAUDA» TORKAR, TORKAL »RPMARC2) » STEADA 21 o e
1 RPMAL(2)5HNDAR,» HNDAL STEADA 22
. COMMGN_/PUMP20/ CIRsCIL»TDUCR(31+2)>T0OUCLL{31,2)»ROHDA STEADA_. 23 _ .. __ .
CoMMON /PUMP16/ "RAMVsRAMD »CKNs TAUNSCKAS TAUA,C1»C2»T12,BETA,CID STEADA 24
| 1 »TNSD o o STEADA 25
oo 25 COMHON /FUNMPZ1/ FAIVR(2),FAIDRCZ),FAIVL{2),FAIDLLZ) STEADA 26
= . COMMON /PUMP12/ H1DAsH20A»H3DA,HADAsGDAsEPSA,RPHADSRPHAD . STEADA 27 _ o
COMHON 7PUMP1S/ PHX,P1,8PsALPHO»ALPHE»ALPHZ»PHIL-PHI3,00,84IR STEADA 28
| e _ COMMON/FLOW/ . WHRsHHLsWCRsWCLs WARsWAL»PARAIRSPARARL, __ _ _ _ _STEADA 29 I
1 PARAZRsPARA2L »PARAARSPARAAL STEADA 30
30 COMMON /INDEX/ MAXHXsNPP»OUM(13)s ALYV STEADA 31
COMMDN /ND/ NDAsNDI,TAIN STEADA 32
COMMON  EERRSERROR o  STEADA 33 e
DATA (PAI=3.1415%) STEADA 34
o _ IFCIPUMPAR.EB.2.ANDIPUHPAL.EQ.2) RETURN N ] . BSTEADA 35 . e
35 Tg = (273.+TAIN) /303, STEADA 35
Dn & J=1,2 ) ) STEADA 37
RPHARCJ)I=RPHAD STEADA EL:)
a RPMALCJISRPMAD . . _ STERDA 39 o o
Bn & I=1.NDDUCT STEADA 40
_ a0 THUCRC I, JI=THXGCACL,2) o STEADA 41 e
TOUCLLI»J)=THXCACL1,2) STEADA 42
4 CONTINUE : e R STEADA 83 _
GaAIR=NPP®AIV/2, STEADA a4
- Cr0=-8.564(QAIR/HDI+12.56 ) STEADA 45 ~ B
45 To=THXCACMAXHX,2) STEADA a6
. ROHOA=ROHACTO) STEADA a7 e
CALL NATUREACHNDs1)} . STEADA 48
P5=HND o L STEADA 4% . ___
P4=0.0 STEADA 50
50 Do 3 I=1sNDUCT STEADA, 51
3 Pa=Pa+ ((273.+TDUCR(I+1,23}/303.)#82 STEADA 52
Pa=P4EHADA/NDUCT STEADA 53 e
T3 = TOUCR(NDDUCT»2)/2,4273.4TAIN/2. STEADA 54
PI=H3DA®(T3/303.)8#42 el STEADA . .S5 . o
55 Pt = HiDA®TQ#R2 STEADA 56

KNUNT=0 STEADA 57
5 CONTINUE STEADA 58
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SUBROUTINE STEADA T4s74 oPT=1 " FTN 4,4+R40% 03730777 14.24.43. PAGE 2

. CALL FAL(FYS,FOS,CI0) STEADA 59
FAIVR(2)=FVS STEADA 60 i
60 PARAAR=1.0 STEADA 61 o ]
_ PRO=PB(1) STEADA 62 = |
P2 = HZDA4EXP(BETARFDS)#T4ur2 STEADA 63 O |
PL=(PL1+P2+P3+P4)% (GAIR/QD)##2P5 STEADA 64 :
_ IF(PBO.GELPL) CI=CIO-(PL/PBO-1.0)%(20.0-C10}/100,0 STEADA 65 gg
65 IFCPBOLLT,PL) CI=CIO+{PBO/PL-1.0)#({I10-4.0)/100.0 STEADA 66 =
) . . 1F(ABS(PBO/PL-1,0).LE.ERROR) GO 70 6 STEADA 67 &=
IFCKOUNT.GT.500) GO TO 7 STEADA 68 &
KOUNT=KOUNT+1. STEADA 69 -3
c1o=ci STEADA 70 3
__fo __ ... 6niDs5 L . . i ... ... __STEADA 71 _ |
TTTHRITE(61-100) STEADA 72 o
100 FNRMAT(///510%Xs #NOT CONVERGED IN KAIDO CALC. # ) STEADA 73 -~
STOP STEADA 74
6 RPMAD=RPMAD . STEADA 75 .
75 RPMARC1I=RPMARC2) 2RPMAL (1) =RPHAL (2)=RPMAD STEADA 76
e e . _.PL=PAO L . .sTEADA 77 )
TNRKAR=~(EPSA2PS~PL/EPSA) #HAR/ROHGA®30. /PAT/RPMAC STEADA 78
o TNRKAL=TORKAR STEADA 79
¢ STEADA 80
8D _ TORKAL=TORKARZ0.0 _ STEADA 81 _
On 1 I=1,2 STEADA 82
TTNDRCII=TTNGL (I)STHSCNDETEC,2) _ ... STEADA ___ B3 o e |
TTABRCII=TTADLCI)=THXCA(1,2} STEADA 8q
e _OFTNRCII=DTTNLCI)=0.0 _ ... . _ .STEADA _ &S
85 DTTARCII=ZDTTALCI)=0.0 STEADA 86 a
... __AIRCIISALLCII=0.0 e i .___ . _STEADA . BT _ _ . 1
FalvReII=FATYL(I)=F VS STEADA 88 ]
FAIOR(I)=FAIBLCI}=FDS = _. _ . e _.. .SIEAQA. _ 89 - [ i
1 CoNTINUE STEADA 90
s .. TNSO=THS(NOETEC,2) | . . . . STEADA 91
TASSTHACACL»2) STEADA 92
- RETURN L .. STEADA 93 -
END STEADA 94
FUNCTION FLMAPA 74474  ORT=) e i e .. .. FTN 8.44R401  03/30/77 14,24.43,  PAGE LA
R S FUNCTION FLHAPACN) _ o  FLuAPA 2 e
C FLHAPA 3
e ¢ FLDW RATID EQUATION, IN AIR SYSTEM By INPUT) __ __ ____ ¢luapa 4 ) e
C FLUAPA 5
5 c N=1 (R) LOOP EQUATION o o  FLWAPA 6 B -
¢ N=2 (LY LODP £QUATION FLWAPA 7
e ¢ . . e . . e ELHAPA 8 _ _ R
COMMON /PUNP1a/ CAGRsCA1R»CAZR, TAORs TAIR»TAZR» TARSRAMAR, FLHAPA 9
- 1 CAOL,CAILsCA2L,TADLsTAIL+TAZLsTALsRAKAL ___  _ _FL#APA_ __ 10 o N
10 COMMON /NOS/ DELK;CDELT;TIME _ FLHAPA 11
GO TD (15295N R FLHAPA 12 o
1 CANTINUE ; FLUAPA 13
S IFCTIME,LT.TALR) GO T0 3 ,  FLMAPA_ 14 -
IFCTIME.GE.TAZR) RETURN FLWAPA 15
_ 15 FLWAPA CAOR/C1++RAMAR®(TIME=TAOR))+CAIR+CAZR®(TIME=TARY . FLWAPA _ __ 16 . R
3 RETURN FLRAPA 17
_ 2 CANTINUE ‘ _FLRAPA 18 . e
TFCTIME.LT.TAIL) GO 70 4 : FLWAFA 19
, IFCTIME.GE.TA2L) RETURN FLHAPA 20
20 FLHAPA= CADL/(1,+RAMAL*(TIME-TAOL)}+CALL+CAZL#(TIME=TAL) FLHAPA 21
4 RETURM FLWAPA 22
END FLWAPA 23
CARD NR. SEVERITY DEIAILS  DIAGNDSIS OF PROBLEM
1771 AN IF STATEMENT WAY BE WORE EFFICIENT THAN A 2 OR 3 BRANCH COMPYUTED GO ¥O STATEMENT.




SUBRODUTINE PRESSA 74/74 _DPT=1

T FIN 4. a+R401 03/30/77 14.24.43. _ __ PAGE 1
1 SYBROUTINE _PRESSACPARAsNL) PRESSA 2
[ PRESSA 3
€ CALCYLATE THE FLOW RATE FROM PRESSURE BALANCE EQUATION IN ATR SYSTEM PRESSA 8 L
—— c PRESSA 5
5 .t NL esesss LDBP INDEX L PRESSA_ _ _ 6 _ e
¢ : 21 Ry LogP PRESSA 7
¢ =2 (L) LOOP PRESSA B
¢ PRESSA 9
) _ COMMON /PUMP1S/ PHXsP1,QP»ALPHOsALPHI»ALPH2+PHI$sPHI3»Q0841R PRESSA 10 )
10 CAMMON /PUMP12/ H1DAsH2DAsH3DA»HA0AsGOASEPSAsRPHADSRPHAD PRESSA 11
o . _COMHON /PUMPL7/ TNS,TASsTAUDN»TAUDAs TORKAR» TORKAL s RPHAR(2)r PRESSA 12 I
1 RPHAL (22 ¢ HNDAR» HNDAL FRESSA 3
COMMON /PUMP21/ FATVR(2),FAIDR(2),FATVL(2),FATDLL2) PRESSA )
. CAMMON /PUMP20/ CIR+CIL»TOUCR(31+2)+TOUCLC31s2),ROHOA PRESSA 15
15 COMMON /PUMP13/ NDETEC,NDDUCT»NDUCTDLENGD,OELXD-AXAE-DEC30)  PRESSA 16 R
COMHON /FUMP16/ RAMU RAMD»CKN» TAUN, CKA» TAUASC1C2- T12,BETASCTD TPRESSA’ 17
. 1 »TN . PRESSA 18 .
CMHAN 7RO/ NDA;NDI;TAIN PRESSA 19
BN TO (1,2)sNL PRESSA 20
70 T CONTINUE PRESSA 21
T4 = (273.+TAIN}/303, e .. _PRESSA = 22 | e
~" Wp= RPMARTZ)/RPMAD PRESSA 23
o _AS(PMX+ALPHO#FAIVR(2))®RPwe2  PRESSA P4 o
B=P1-ALPHI®{PHI1-FAIVR(2))ne2 PRESSA 25
25 C=(QP/B0—-ALPH2% (PHI3-FAIVR(2J)#%2)8RP PRESSA 26
' T3 = TOUCRCNDDUCT»2)72,%273.FTAIN/Z. PRESSA 27
oo §20.0 o o ___....PRESSA = 28 S —
S —- - On 10 I=1»NDUCT PRESSA 29
: . 10 S=5+((273.+TDUCR(I+1,2))/303.)ue2 o _PRESSA 30 e
30 D = A1DA®TE9%2 + HZDAREXP(BETAFAIDR(2))#T4#%2 PRESSA 3
D = D +H3DA®(T3/303.)%82 + H4DA®S/NDUCT PRESSA 32
CaLL NATUREACHNDAR1) PRESSA 33
~ ExHNDAR PRESSA 34
6n TO 3 PRESSA 35
35 2 CONTINUE PRESSA 36
Ta = (273.+TAIN) /303, PRESSA 37
__RP=RPMAL(2)/RPMAD_ L PRESSA s
A=(PHX+ALPHORFATVL {27 YRRPox2 PRESSA 39
B=P1-ALPH1%#(PHI1-FAIV[(2))#u2 PRESSA 20
a0 C=COP/0D-ALPH2%(PHI3-FAIVL(2))#¥2)Rp PRESSA 41
T3 = TOUCLCNDDUCT»2)/2.4273.+TAIN/Z. PRESSA az ~
520.0 PRESSA 33
—eee Do 11 1staNOUCT . L e PRESSA A4 e e e
11 S=84¢(273,4TDUCLCT+1,2) 173034 )%42 PRESSA 45
a5 D = HIDA®TA##2 + H2DAZEXP(RETA®FAIDL(2))5T4692 PRESSA 6 o
D = D + H3DA®(T3/303,)%e2 + H4DA#S/NDUCT PRESSA 47
CALL NATUREACHNDAL,2) PRESSA 48 _ o
E=HNDAL PRESSA 49
3 CONFINUE_ L PRESSA 50 _ e
50 Ap=-B-D PRESSA 51
BR=20B#C PRESSA 52
Co=—BBRCab2+E+A PRESS5A 53
PARA=(-BB~SQRT(BE##2-4,#4ARCC) I /2, /AR PRESSA 54 .
PARA=PARA%GD/GALR PRESSA 55
55 . ___RETURN ... .. PRESSA 56 e
END PRESSA 57

70—1L 296NS ONd
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SUBROUTINE PRESSA Tas74 0PT=1- FTN 4.4+4R401
CARD NR., SEVERITY DETAILs DIAGNOSIS DF PROBLEM

03/30,77

14,24,43, PAGE 2

19 I AN IF STATEMENT MAY BE MORE EFFICIENT THAN A 2 DR 3 BRANCH COMPUTED GO TO STATEMENT,
SUBROUTINE_DYNAMA ___ 74/78 DPT= s FIN 4.4+R40) _ 03/30/77 14,24.43. PAGE 1 —
1 SUBRDUTINE DYNAMA DYNAMA 2

DYNAMA 3
C CALCYLATE THE DYNAMICS OF AIR SYSTEM DYNAMA 4
c DYNAMA 5
5 - -COMMON /PUHP11/ IPUMPAR, IPUMPAL »TDEYAR>TDEYAL e . DYNAMA & _ _ P
COMMON /NOS/ DELK,COELTsTFIME DYNAMA 7
COMMDN /NO100/ DUMC7)swWAT DYNAMA 8
i COMMDN/FLON/ HHR s WHL» nCRy WCL» WARSHAL»PARALR,PARAIL » DYNAMA 9
— 1 . PARAZR,PARAZL rPARAARS PARAAL DYNAMA 10
10 COMMON /PUMP17/ THS»TAS» TAUDN, TAUDA» TORKAR» TORKAL » RPMAR(2) » DYNAMA 11
1 RPMAL (2 ) s HNDAR » HNDAL DYNAHA 12
COMMON /PUMP14/ CAOR,CAIRsCAZR,TAORs TA1Rs TAZRsTAR,RAMARS DYNAMA 13
1 ____EAQL,CﬂlL;pABLLJAQQpIA}LsTA?;,}ﬁLLRAMAL e DYNAMA 8
CNMMON /FPUMP12/ HIDA»H2DA»H3DASH4DA» GOASEPSAS RFHAD S RPNAD DYNAMA 15
-5 . _ _COMMON /BRAKE/ AKIRPAKLLRATIORSRATIDL | e e ___DYNAMA _16 —
IF(1PUMPARLNE.Z) GO 70O 1 OYNAMA 17
IFCVIHE.LT.TAIR) GO TO 2 . DYNAMA 8 .
IF(TIME.LE.TAZR) PARAAR=FLWAPACL) DYNAMA 19
e ... ...Gn Tp 2 _ e DYNAMA .20 S
20 1 CONTINUE DYNAMA 21
- o leCIPUMPAR.FR.0Y GO TR 3 . . . DYNAMA 22 - -
3 CONTINUE DYNAMA 23
Call DETECT(1) DYNAMA 24
CalL CONTROLC1) DYNAMA 25
25 Cal.i DUNTTC(C1) . - DYNAMA 26
CALL PRESSA(PARAARs1) DYNAMA 27
IF{IPUMPAR,EQ.0) GO TD 2 L DYNAMA B8 _
IFCTIME.LE.TDEYAR) GO TQ 2 DYNAMA 29
IFCIPUMPARLE043) GO TO 7 DYNAMA 30
30 RPMARC1)=RPMAR(2Y DYNAMA 31
CaLl RPM(RPMAR»1) S DYNAMA 32 _
2 CONTINUE DYNAMA 33
G Tp 8 i DYNAMA 34 -
7 RPMAR(T)}=RPHAR(2) DYNAMA 35
35 CALL BRAKE (RPMAO,AKIR,TIME, TOEYAR,RPMARC2)) DYNAMA 36
IF (RPMARC2) o LE.RATIOR®*RPMAD) IPUMPAR=1 DYNAMA 37
8 CONTINUE o DYNAMA 38 _
IFCIPUMPALLNEL2) GO TO & DYNAMA 39
_— e IF(VIMETLTALL) GO TO S e - OYMAMA 40 .
40 IFCTIME.LE.TAZL) PARAAL=FLUWAPA(2) DYNAMA 41
Gn T4, S DYNAMA 42
4 CONTINUE DYNAMA 43
o _._IFCIPUMPAL.EQ.0) GO TO & o . __DYNAMA 4 _
6 CONTINUE DYNAMA 45
a5 _ Catl DETECT(2) _ . DYNAMA 86
CalLL CONTROL(2) DYNAMA 47
CALL DUNITC2) DYNAMA 48
CaALL PRESSA(CPARAAL»2) DYNAMA 49
IFCIPUMPAL .E@.0) GO TO 5 DYNAMA 50
50 IF(TIME.LE.TREYAL) GO TD S DYNAMA 51
IF (TPUMPAL .£Q,3) GO TO 9 DYNAMA 52
RPMAL (1)=RPHAL(2} DYNAMA 53
CALL RPM(RPMAL»2) R DYNAMA S4_ ..
5 CONTINUE DYNAMA 55
S5 . ._._.6ka 7D 10 e . . me e ___ _DYNAMA 36 S -
9 RPHMAL(1)=RPMAL(2) DYNAMA 57
—_ Call BRAKE(RPMAQ»AK1L s TIME, TREYAL »RPMAL(2)) DYNAMA . . _ S8 - —

F0— 4L ¢S6NS DNd




SUBROUTINE OYNAMA ~ ~ T7as74  0PT=1 TFIN G.a+R&01 T03/30/77  14.23.43. PAGE 2
TFC{RPHALC2) .LE.RPMAD#RATEOL} TPUMPAL =1 DYNAMA 59
... _\oReryuRn . _ _._ . ____ . _. . . I OYNAMA 60 _ .
60 END DYNAMA 61

CARD NR. SEVERITY DETAILS  DIAGNOSIS OF PRDBLEM

P0—LL 856NS ONd

— 702 —

21 i 3 THIS IF DEGENERATES INTD A SIMPLE TRANSFER TO THE LABEL INDICATED.
a3 1 __ 6 _ THIS I1F DEGENERATES INTD A SIMPLE TRANSFER TO THE LABEL INDICATED. R
SUBROUTINE RPM Fa/Ta ToPT=1 FTN 4.4+R401 03/30/77 14.24.43, PAGE 1
1 . SUBROUTINE ~ RPMTRPMA,NL) RPH 2
¢ RPH 3
g CALCULATE FTHE RATATING SPEED OF MOTOR IN AIR SYSTEM RPM 4
RPH s
5 c NL =.ne-s LDBP INDEX RPM 6
€. =t _(R) _LOOP. S RPM Y AP I - :
c (L) Loop RPM B i
¢ RPM 9 i
' cnnnuu /PUMP1T7/ TN5,TAS»TAUDNsTAUDA, TORKAR, TORKAL »RPHAR(2), RPH 10
10 RPMAL (2) »HNDAR» HNDAL RPM 11 o .
chMDN /PUNP12/ HI1DAsH2DArH3DA, HADA»GDASEPSAsRPMADS RPMAD RFM 12
COMMON/FLOW/  WHR, MHL »WCRp HCL,HARs WAL »PARALR,PARALL, RPM 13
i PARAZR,PARAZL s PARAARSPARAAL REM 14
COMHMON /PUMP20/ CIR,CILs»TOUCR{3152),70UCL(31,2)sROH0A RPH 15
15 COMRDN /NGS/ DUM(HI,DELT RPH 16
DIMENSION RPHAC2Y . o RPH 17
CTTDATE (PRISIL14T5Y) T T T T G U A
.60 T0 C1e2)sNL N e RPM_ A9
17 CoAT INUE RPH 20
20 HEAD=PB(1) RPM 21
A=TORKAR+(EPSARHNDAR-HEAD/EPSAY*WAR/ROHOA/RPMACI)/PAT#30, RPH 22
o TR 3 _ .. RPM B3
2 MEAD=PB(2) RP W 24
__ _A=TORKAL+(EPSA*HNDAL-HEAD/EPSA) *WAL/ROHOA/RPMACLI/PALRIC. RPMW 25 .
25 3 CONTINUE T RPM 26
A=A®9,8 _ . e RPM 27
B=GDA#PAI/120. RPM 28
o _ReMA(2)= ARDELT/B+RPMA(1) . __Rewm 29
"RETURN RPM 20
— 30 : EnD —.-REM L 3 S oo

CARD NR. SEVERITY DETAILS  DIAGNDSIS OF PROBLEM

18 I AN IF STATEMENT HMAY BE MORE EFFICIENT THAN A 2 DR 3 BRANCH COMPUTED GO TO STATEMENT,
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B _ . . )
FUNCTION PB 74/76 DPT=1 . FTN 4.4+4R601 03/30/77 14.24.43. PAGE 1 =
. , . e e Q
1 FUNCTION ~PBNL) PB 2
[ o P8 3 w
¢ PUMP WEAD IN ALR SYSTEM Fg 4 =
) . c .. PB 5 — @
5 COMMON /PUMP17/ TNS»>TAS»TAUDN,TAUOA» TORKAR, TORKAL s RPMARCZ) s FB 6 =
. _ r RPMAL (2] s HNDAR, HNDAL ___PB 1 .
COMMON /PUMPLS/ PMXsP1,QPsALPHOSALPHI»ALPRZ,PHI1sPHI3»Q0»0AIR PB ] :ﬂ
_CnMMON /PUMP21/ FATVR(2),FALIDR(2)+FATIVL(2),FAIDL(2) PB 9 |
COMMON FPUMP16/ RAMV,RAMDsCKN,TAUN-CKA»TAUA-C1,C2»T12-BETALCIO PB 10 o)
10 1 »TNSO . B =
CnMMDN/FLGN/ HHR > HHL » WCRAHWCL s HARs WAL »PARALIRSPARALIL » FB 12
PARAZR,PARAZL » PARAAR» PARAAL e _E® 3. ) .
CUMMDN /PUMPL2/ HIDA,HZDASH3IDA,HADAGDA,EPSA,RPHAD,RPMAD" ] 14 v i
__GO_T0 C1s2)sNL P8 15 :
15 1 CONTINUE #8 16
S RP=RPMARC1)/RPMAD ) N T .. I ¥ s
A=(PMX+ALPHO®TAIVR(Z) ) #lPau2 ;] 18
B=P1-ALPH1#(PHI1-FAIYR(2))#e2 . .. PB__ .19 e
C=(BATR/QD*PARAAR- (AP /BD-ALPH2#(PHI3_FAIVR(2))&42)HRPI##2 P8 20
2 . __GoT0 3 — — . - P8 21
2 CONTINUE P8 22
RP=RPHMAL(1)/RPMAD o PB 23 -
Az(PHMX+ALPHO®FATVL(2))5RP#22 PB 24
BzP1-ALPHI#(PHI1-FAIVL(2))#%2 o PR 25 _
25 C=(QATR/QDPARAAL (8P /QD-ALPH28 (PHI3_FAIVL{2))*#2)#RP) a2 P8 26
3CONTINUE PR 27
PR=A-8%C PR 28
RETURN o __peB__ 29_ _ —
EnD PB 30

CARD NR. SEVERITY DETAILS DIAGNDSIS OF PROBLEM

14 1 ) AN IF STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GO TD STATEMENT,




"SUBROUTINE BRAKE

Tusra DPT=1 FTN 4.4+R401 03/30/77 14.24,43. PAGE 1 . E :
1 ... . _SUBRDUTINE BRAKE(RPMOsAKI»TsTAUL+RPM) _ BRAKE 2 O i
HRAKE 3 *
C CALCULATE MOTOR ROTATING SPEED IN AIR SYSTEM AT BRAKE ARAKE 4 g
. c BRAKE 5 =
5 TT=T=TAUL _ L B BRAKE 6 b
IF(TTLT-0.,0) RETURN BRAKE 7 )
) RN = RPMO®(1.,0=4K1%*TT) , . BRAKE . . e -3
IF{RN.LE«0.0) RN=0.0 BRAKE 9 -3
RPM=RN BRAKE 10 | .
10 - RETURN BRAKE 11 )
e C_END e BRAKE 12 e e
- FUNCTION HPP 7as7a  OPT=1 FTN 4.4+R401 03730777 14.24.43. PAGE 1
B ) . "FUNCTION HPP{H,RPM) HPP 2
c e e e HPP 3 .
C PONY MDTOR PUMP HEAD HPP 4
_C e . e __HPP 5. . . ____ e i
5 COMMON /PUMP22/ AK(B)»HCD,HPDIS,HIPsH2PsHIP»APUM HPP 6 :
i C_u_iiﬁDN £PUMP2/ HPO1,HPL1sHLD1,GD1-SUML12EPS1,RPH1D,RPHIPD,PCOy HPP 7 e .'
HPDZsHPL2,HLD2,GD2,SUMLZ,EPS25RPM20,ROHO1 - ROHOZ HPP 8 i
CnMMDN e/ HH1sUWC) o HPP 9 i
RN = RPM1PD/RPMID HPP 10 |
_ o0 . ____. .. ._RM = H/nHL . e e e e HPP_ Ry _ [ |
HPP = HIPHRN®#2+H2P4RN®RH+H3IPaRN#=2 HPP 12 i
I CRETURN. - el . HPP. . A3 .. ... S :
I END PP 14
L\O:n — _SUBROUTINE STEADP ~ 74/74 _QOPT=1 . _____ __._ . _._ETIN 4,8+R401 03/30/77 18,246,843, PAGF 1
* R SR __SUBROUTINE STEAD2 STEAD2 2 _ e
| c STEAD2 3
C STEADY SET FOR HYDRUDYNAHICS CALCULATION IN 2-ND LOOP _STEADZ 4. _ . ;
c STEAD2 5 i
.5 _ LCOMMON_ /FUN4/ _APND2RsAPND2] » APTHZ2R» APTH2L s APAH1R» APAHIL, L BTEADZ & N :
1 APPT2R,APPT2L » APPS2R» APPS2L» APLZR#APL2ZL STEAD2 7 :
B COMMDN /PUMP1/ IPUMPLR,IPUMPLL,IPUMP2Rs IPUHPZL » STEAD2 8 o
1 TOEY1R,YDEYiLsTDEYZ2Rs TDEY2L STEAD2 9
_ cnumnn /PUMP2/ HPD1sHPL1sHLD1,GD1sSUMLESEPSIsRPM1DsRPMIPD»PCDs STEAD2 10 _ o
10 HPD2sHPL2sHLDZ»GD2, SUML2,EPS2s RPH2D, ROHO1 s ROHO2 STEADZ 11
_ R 5:_n_MMUN /PUHP23y HPD2S5,H21,H22,H23 e sTEAD2 12
CNMMON /PUHPZ5/ RPHZR,RPH2L STEADZ 13
COMMON /PUMP22/ AK(B)»HCDsHPD1S-HIPsH2PsH3Ps ARUML » APUMR STEAD2 14 o
IF{IPUMPZR.CA.0.AND. IPUMP2L.EQ.0) 60 TD 1 STEAD2 15
15 IF(IPUMP2R.EQ.34AND.IPUMP2L.EQ.3) 60 TO 1 _STEAD2 16 i} e
CALL NATURE(PND#3) STEAD2 17
—_———— . .. . .. . __BRDHO1=ROH{370.,0) _ e STEAD2 13 —
ROHO2=ROH(340.0) STEAD2 19
WRITEC61,200) APND2RsAPIHZRs APPT2R, APL2Rs APAHIR STEAD2 20 e
20 200 FNRMAT(10X,10E12.5) STEAD2 21 :
HEAD = (=PND+APIH2R+APPT2R+APL2R+APAH1R) FROHO2 STEAD? 22 . e L
= H21/RPM2D9u2 STEAD2 23 :
e _ __B = H22/RPHM2D _ e STEAD2 28 e ;
= HM23-HEAD STEAD2 25 : i
25 RPM02 (~B+SART(B##2-4,8A%C))/2./4 STEAD2 26 o !
RPM2R=RPHM2L=RPMO2 STEAD2 27 |
WRETE(61,100) RPMOZ STEADZ 28
i00 FnRHAT(le:ZTHINITIAL RFM IN 2_ND LOOP = »1PE10.3) STEAD2 29 ;
S, _ 1 RETURN et ___STEAD2 30 - — - :
30 END STEADZ 3




FUNCTION FUN4 )

25 .

— 10g —

30

35

40

a5

50

55

OO0 00O00

74/74  OPT=1 _FTN_4,4+4R401 03430477 18,20.43, _ PAGE 1
FUNCTION FUNA(NSTL YD) ) . o FUNS 2
FUN3 3
. EAUATION_UF _TRIP_AND STICK IN_2-ND_LOOP ) FuNa 4
FUN2 5
1g@2=1  (R) LOOP TRIP 1IN FLOW EB. ] _ i FUN4 & i
1g@2=2 (L) LODP TPIP IN FLOw EQ. FUN4 7
_IF@2=3  (R) LOOP STICK IN FLOW EH. O, _ _FuNa 8. - e
TER2=4 (L) LOOP STICK IN FLOW Ed. FUNg 9
IF@2=5  (R) LOOP TRIP IN RPM FQ. FUN4 10
TE@2=6 (L) LOOP TRIP IN RPM FR. . FUNSG 11
o o FUNg 12 . - — _
COMMDN' /FUNG/ APND2R, APNDZL s APTH2R»APTHZL» APAHIR, APARIL Fuig 13
1 : APPT2R,APPT2LsAPPS2R» APPS2LsAPL2RAPL2L  __  _ FUN# _ 14, e
CNHKON JPUMP22/ AK(B)»HCDsHPDISsHIP»H2PsHIPsARUH , APUMZ FUN4 15
cauunn FPUMP2/ HPO1sHPL1sHLO1,GO1sSUML12EPS1RPMIDsRPHIPDsPCD, FUNg 16
HPD2sHPLZ»HLD2, D2, SUML2,EPS2s RPH20, ROHO T, ROHOZ FUNA 17
cnnnuyf{guupzsf HPD25sH21,H22,H23 o . FUNa_ 18 o
COMHON /IE@2/ IEQZ,PND2RsPND2L FUNA 19
COMMDON /HEAD2/ HEADZ2RsSHEADZL . e _.___FUuNa_ _oR00 L - [
COMMON /LENG/ TTT»SIGL1,5I6L2 FUN& 21
__COMMDN_/WH/ WH1sHG1 e FUNg 22 .
COMMON /FLOW/ WHR,WHL » HCR»WCL s WAR, WAL » PARA TR PARATL s FUNA 23
1 PARAZR,PARAZL »PARAAR, PARAAL . FUN& . 24 o e
6N TO €152,32455:6),1E02 FUNg 25
1 _CONTINUE I . ... FUNg 26 e
IF(YD.LES0.0) YO=wCI#1,0E~10 FUN3 27
_ RW = YOsWCi FUN4 28
FUN4 = ROHOZ*HEADZR+PND2R —APIH2R#Rw##AK(5) -APAHIRFAWERAK (6] FUN3 29
FUNG = FUNG-APPT2RH#RWHAAK{7?)~APL2R#RWE#AK(B) ) _. FuNg 30
FUNS = FUNG®*9.8/51GL2 FUNS 31
RETURN . FUNg 32 _
2 CONTINUE FUN3 33
IFCYD.LEZC.0) YO=WC1#1,0E-10 - e _FUN4 34 -
Ru = YD/HC1 FUN4 35
FUNS = ROHO29HEAD2L +PNDZL -APIHZL#RW##4K(5)-APAHIL#RW=2AK(6) FUN4 36
FUNS = FUN4-APPT2L5RWS#AK(7)-APL2LHRWH*HAK(E) FUN4 ar
FUNS = FUN4®Q,.B/SIGL2 FUNZ 38
RETURN FUN% 3¢
3 CONTINUE - e emee EUNB a0 ———
IF(YD.LE.0.0) YD=HC1®1,0E-10 FUNA ay
Ru= YO/WC] FUNS 42
FunNe = APNOZR-APIHZR#RU®EAK(5I-APAHIR*RWEHAK(6) FUN4 43
FING = FUNQAPPS2R4RWEEAK (7 )~APLZR*RUZ2AK(S) FUN4 44
FUN4 = FUN4®9,8/51GL2 FUNS 45
_ RETURN ) .. FuNs_ a6 e
4 CONTINUE FUNg a7
IF(YD.LE.0.0) YO=wC1%1,0E-10 FUNa 48
Rw=Y0/WC1 FUNS 49
FON4 = APND2L-APIHZL#RWH#AK{S)_APAHIL¥RW**AK(6) FUNS S0
FIING = FUNG-APPS2L¥RNSEAK{7)~APLZL*RWEAK(B) FUNA 51
FING = FUN4#9,8/SIGL2 FUNG 52 _
RFTURN FUN4 53
5 CONTINUE FUN3 S4
RP = (YO/RPH2D) FUNa 55
Rw = WCR/WC1 _. FUN4 56
Hp = HEADZR FUN3 57
FUNG = (EPS2#PNDZR##CR/ROHO2-HPHWCR/EPS2)/ FUNS 58
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FUNCTION FUN4 74774 OPT=1 FTN &.a+R401 03/30/77 14.,24.43, PAGE 2
1 (YD®GD2#2.7416E~3) FUN4 59
FUN4 = FUNG#9,8 FUNS 60 _
60 RETURN FUNY 61
6 CONTINUE _ e FUNG 62
Rp = (YO/RPM2D) FUNG 63
Ri = WCL/HCY FUN4 64
Hp = HEADZL FUNg 65
65 . FUN4 = (EPS2#PND2L®WCL /ROHO2-HP#HCL/EPS2)/  FUN4 66 o
1 (Y0#GD2%2,7416E-3) FUNA 67
FyNa = FUN4®9.8 FUNY 68
RETURN FUN& 69
END o o ~_ Fung 70 . I
FUNCTIDN HP2 74/74  OPT=1 FIN 4.4+R401 03/30/77 14.24,43, PAGE 1
1 FUNCTION . HP2C{WsRPH} ' - "HP2 2
c HPZ L
C  SECDNDARY LODP PUMP HEAD HP2 4
¢ S HP2 5
5 COMHON /PUMPZ23/ HPD25sHZ1,H22,H23 AP? 6
COMHMON_/VWH/ WH1s,WCE N o P HPZ 7 i e
CIMHDN /PUKP27 HPD1sHPL1,HLDI» G012 SUMLI-EPS1,RPHID-RPNIPDSPCO» HP2 8
1 HPD2s HPL2+HL D2, GD2>SUHL2,EP$2,RPM2Ds ROHO 1, ROHDZ He2 9
RN = (RPM/RPM2D) HPZ 10
10 , R = (H/WC1) o o o HP2 11 .
HP2 = HZ1H#RN##2 + HZ2BRNHRW + H23ITRHES2 HPZ 12
S _.RETURN . . U . . HWP2 13 -
END ~ HP2 14

70— LL ZG6NS DNd
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" _PROGRAM PLANTP( 7474 __QPY=) .. . __  FIN 4,4+R4D1 __ _ 013/30/77 14,28,28, PAGE |
.\ . _._ _.. . PrOGRAM PLANTPLCINPUT,OUTPUT,TAPEGO=INPUT,TAPE1,TAPE10Y =  PLTPL 2. e e
COMMON /PL7s AC1002,21) /17 BL10OZ2,28) PLTPL 3
e .__COMHMON___TITLE(B). o PLTPL 4 e
DIMENSTON BUFC10243,0¥(4)5DVY(4)s TOPT(6IsNUM(GE) PLTPL 5
5 DATACNUM=1H1»1H2s 1H3» THA s 1HS, 1H6) PLTPL 6
CatL PLOTS(BUF,1024,10) PLTPL 7
CALL PL7&3M I e e __PLTPL 8. . __ ——
CaLL PLOT(20.,0s~300,0s-3) PLTPL F)
e _ . ReAD(B0,102)  C(TITLECE)s1=128) ~ . o L_PLIPL 10 o
10 102 FNRMAT(BA10) . PLTPL 1t
READ(602,100) TIMELG»TIMEMXs TIMESP. PLIPL 12_ i o
READ(60,100) TEMPLG,TEMPMN, TEMPMX,FEMPSP PLTPL 13
READC60-100) PHLG#PNHX-PNSP P . _PLTPL 14 ~ _ e
READ(607100) DEXTLGsDEXTMX,DEXTER ™ PLTPL 15
15 . RFAD(605100) TEMPFLGsTEMPFHNs TEMPEMX, TEMPFSP S _ . _PLIPL ___ 16
READ(605100) FLALG,FLUMX,FLUSP PLTPL 17
READ{605100) BETA PLIPL 18
READC60,101) NsCIOPTCI)}rI=1-N3,I0PT1 PLTPL 19
i READ(60»101) NOPT1sNOPT2 e ___ _ _PLTPL. 20 o
20 100 FORMAT(B8F10.0) RLTPL 21
. DY FORMATCABIS) o e e PLTPL 22
1=1 PLTPL 23
3 READCL) (ACY»d)20=1021)sCBCTs ))a0=1,28) PLTPL 24
TFIEDFC1DY 1,2 PLTPL 25
25 ... 2 l=It1_ . R - PLTIPL 26 — N
| Gn T0 3 PLTPL 27
oo 1 CONTINUE e e PLTPL 28 ..
o I=1-1 PLTPL 29
© CALL PLOT(0,0,50.0.,-3) PLIPL 30
| 30 Dx=TIHEMX/TIMELG PLTPL 3t
o Dyx=200./TIHESP - L PLTPL 32 L
DY{1)=PNMX/PNLG PLTPL 33
C_Dyyy1)=200,/PNSP o - PLIPL 34 R
Dy(2)= (TEMPFNX-TEHPFHN)/TEMPFLG PLTPL 35
35 ByY(2)=200./TEMPFSP PLIPL 16
Dy(3)=(TEMPMX-TEMPHN)/TEMPLG PLTPL 37
. . _ DuY(3)=200./TEMPSP PLTPL Y- R
CALL AXISC0.0:0.0, 9HTIMECSECIs-9s TIMELGr0.020.05DXsDVX) PLTPL 39
e . CALL_AXIS(0.0s040s_ SHPOWER»SsPNLG»90,0,0.00¥(1},0¥Y (1) _PLIPL 80 ... . e
40 CALL AXIS(-10.0,0.0,12HFUEL TEMP(C)»12, TEMPFLG»90.0, TEMPFMN,DY(2) PLTPL 41
B DAY2)) PLIPL 42
Call AXIS(«20.0,0.0s15HCO0BLANT TEMPCE)»15s TEMPLG»90 .0+ TEHPMN, PLTPL 43
. #DY(3),DVY(3)) . o CPLTPL._ . .44 e
caLl CRIT(TIMELG»PNLG» TIMESPsPNSP) PLYPL as
a5 O L PLIPL 46 —
c POHER (1) PLTPL 47
M Pl TP 48
A(I+151)=0.0 PLTPL 49
. ACI+2210=0X _ . . .. S PLTPL 50 - —_ R
S0 B(I+1,12=0.0 PLTPL 51
BeI+2513=0Y¢1) o PLIPL 52
caLL LINE(A(]»!);B(l;l)’th:O) PLTPL 53
X=ACIs1)/D% PLTPL 54
Y=8(I,1)/DY(1} FLTPL 55
55 CALL SYMBDL(XsYr3.021H120.0s1) PLTPL 56 R
c PLTPL s7
- c FUEL TEMP(2} e _ PLYPL .. 58 _
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PROGRAM PLANTF) 74774  OPT=1 FIN 4.4+R401 03/30,77 14.28,.28, PAGE 2
C PLTPL 59
_ ACI+1,21) = TEMPEMN PLYPL 60_ . ——
60 AcI+2,210=D7(2) PLTPL 61
i CALL LINELACTI»102A01221)212120,02 e _PLIPL __._ _62 _. R
I1=143/4 PLTPL 63
X=ACIT1s1)/DX e PLIPL 68 e
Y={ACII»21)-TEMPFMN) /DY{2} PLTPL 65
55 . . CaLl SYMBOL(X»Yr3.0,1H2,0.051) e PLTPL__ 66 o e
¢ PLTPL 67
__ _.C_  _CDRE INLET TEMP (3) _ el PLTPL. . _ . .68 e [
¢ PLTPL 69
ACI+1s2)=TEHPMN PLTPL 70
70 ACL+222)=DY(3) PLTPL 7t
e Call LEINECACLr1)2AC122)01212020) e PATRL T2 S
I1=1s2 PLTPL 73
- _ X=ACII»8)/DX . ___ . A el __._PLYPL R L P,
Y=(ACII»2)-TEMPUN) /DY(3) PLTPL 75
75 CALL SYHBO[ (XsYs3.051H350,0s1) _ e PLIPL ___. _ 76_
¢ PLTPL 7r
o C CORE DUTLET TEMP (4) PLTPL 78
c PLTPL 79
ACI+123)=TENPMN . . PLTPL 80. -
80 ACI+2s3)3=DY(3) PLTPL 81
Calt, LINECAC151)2ACh, 3)s1,120,0) PLTPL 82 e
IT=1/4 PLTPL 83
| X=ACII»1)/0X  PLTPL B4 _ _
o Y=C(ACIIs 3)}-TEMP MN)/DY(3) _ PLTPL 85
— _. 85 CALL SYHMBOL(XrYs3.0»1H4s0.0s1) PLTPL 86
o c PLTPL 87
| TIPTYX=TIMELG~30.9Q N I [ PLTPL 88 I
TLPTY=TEMPLG~30.0 PLTPL 89
. CALL SYMBOL(TLPTX»TLPTY»3,0»1441 TOTAL POWERs0.0,18) ) PLTPL 90 . s
90 TLPTY=TEMPLG-35.0 PLTPL 91
e CalLl SYMBOLC(TLPTXsTLPTY»3.0513H2 FUEL TEMP.»0.0,14) ... PLTPL 92 _ e
TLPTY=TEMPLG-40.0 PLTPL 93
Call, SYMBUL(TIPTXsTLPTY»3.0219H3 CORE INLET TEHP.s0.0s19) PLTPL 94
TLPTY=TEMPLG-05.0 PLTPL 95
95 CalL SYMBOLCTLPTXsTLPTY,3.0520H8 CORE OUTLET TEHP,.»0.0,20) PLTPL 96 :
IF(NOPT1.NE.+1) GO 7O 51 PLTPL 97
[ PLTPL 98 _
¢ HOT CHANNEL PLTPL 99
e & N o e e PLIPL . .__ 100 e ——
100 CalLl PLOTCTIMELG+100,050.05-3) PLTPL 101
CALL AXISC0.05040s 9HTIME(SEC)»=9sTIMELG#0.0s0.0sDXsDVX) PLTPL 102 .
CALL AXIS(0.0-0.0s SHPOWERsS»PNLGs90.0»0.0,DYC1)sDVYCLY) PLTPL 103
CaLl AXIS{-10,0,0.0,12HFUEL TEMP(C)»12, TEMPFI G»90.0,TEMPFMN,0Y(2)} PLTPL 104
BaNVY(2)) PLTPL 105
85 CaLl AXIS{-20,0s0,0s15HCO0EANT TEMP(CIp15»TEMPLGS 90,02 TEMPHN PLTPL 106 e e
#Dy€3),0VY(3)) PLTPL 107
caill CRIT{(TIMELG,PNLGs TIMESP,PNSP) i , PLTPL 108 o
[ PLTPL 109
C POWER (12 PLTPL 110 —
110 I PLTPL 111
[, AT 1220.0 L e L JPLIRL M2 e
A(I+2,1)=DX PLTPL 113
BLI+1+13=0.0 PLTPL 114
BCI+2-1)=0Y(1) PLTPL 115
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PROGRAM PLANTPL oPT=1 FTN &4.4+R401 03/30,77 14,28.208. PAGE 3
115 CaLl LINECACL»1)28(151)015120,0) PLTPL 116
X=A{I»1)/0X PLTPL 117
) i Y=8(1,1)7DY(1) o CPLTPL 118
CALL SYMBOL(X»Ys3.0»1H120.0s13 PLTPL 119
[ R R PLTPL 120
120 c FUEL TEMP(2) PLTPL 121
S I _ _ e BLTPL 122
BeI+1»13)=TEMPF4N PLTPL 123
Bel+2,13)=DY(2) . PLTPL 124
CALL LINECACL»13,B(1s13)sE,120,02 PLTPL 125
125 I1=I1%3/4 PLTPL 126 - -
x ACTTI»1)/DX PLTPL 127
e i ¥=(B(JIA13)-TEMPFMN)/DY(2) ____  PLTPL 128 T
CALL SYMBOL(XsY»r3,0,1HZ250,0s1) PLTPL 129
c . PLTPL 130
130 c CORE INLET TEWP (32 PLTPL 131
e c - __ PLIPL 132 o
ACI+1»2)=TEHPMN PLTPL 133
o e ACI*Ps2)=D¥(3) . ~ B e BLTPL. 134 e
CalLL LINECACEs1)2AC152)50s150,0) PLTPL 135
133 _l1=1z2 .. PLTPL 136
X=AC{IIs1)/D% PLTPL 137
- _ o Y=CALTE»2)=-TEMPMN) /DY{3) - PLTPL 138 _
CALL SYHBOL(X»Y»3,.021H3,0.0+1) PLTPL 139
o cee  C L B - - —— . . PLIPL _ 149 _ -
1 140 ¢ CORE DUTLET TEMP (4) PLTPL 141
o —_— e ¢ L - . . - PLTPL _ 142 I
= BCI+1514)=TEHPMN PLTPL 143
o B{i+2+18)=Dv(3} __ . PLIPL 144 —
| CALL LINECAC1-13-,B(1,14)2151,0,0} PLTPL 145
145 I1=1/4 [ PLTPL 146 e
X=A(ITs1d /DX PLTPL a7y
- - - __Y=(B(I1I+18)-TEHP MN)/DY(3) S oo L WPETPL 148 , -
CalLL SYMBOL{X,¥»3.0,1H4,0,051) PLTPL 149
o R e PLTPL 150 e e
150 TLPTX=TIMELG-80.0 PLTPL 151
T PTY=TEMPLG=-20,0 o PLTPL s —
CALL SYMBOLCTLPTX»TLPTY»06,0511HADT CHANNEL,0.0s117 PLTPL 193
S . TLPTX=TIMELG-30.0 e PLIPL 154 - o
TLPTY=TEMPLG=-30.0 PLTPL 155
155 CALL SYMBOLCTLPTXsTLPTY»3.0s14H1 TOTAL POWERs0.0514) PLTPL 156 e o
TLPTY=TEMPLG=35,0 T PLTPL 7 7057 7 T T
CaLlL SYMBOL(TLPTXsTLPTYr3.0213H2 FUEL TEMP.»0.Ds14) PLTPL 158
TLPTY=TEHPLG~40.0 PLTPL 159
] CALL SYMBOL(TLPTXsTLPTYs3.0,19H3 CORE TNLET TEMP.»0.0,19) PLTPL 180
160 TLPTYSTEMPLG=45.0 PLTPL 161
- _CalL SYMBOLCTYLPYX»TLPTYr3.0,20H4 _CORE OUTLET TEMP.»0.0+19)  PLTPL 162 _ o
"51 CONTINUE PLTPL 163
c FLOW RATE _ PLTPL 164
Dy(a) =FLWMX/FLHLG PLTPL 165
_ 165 = Dy¥{4)=200,/FLUSP e PLTPL . 168 _ e
Call PLOT(TIHELG*100.0,0. 0s=3) PLTPL 167
i CALL AXISC0.05040r, SHTIME(SEC)»~9»TIMELG,0.0,0.0sDX>0VX) CPLTPL 168 . -
CALL AXIS(0.,050.0, YHFLUOW RATE, 9»FLULG290.0,0.0+0VC8),0vV{8}) PLTPL 169
caLl CRITCTIMELG»FLHLG+TIMESP,FLHSP) PLTPL 170 o
170 DN 1000 K=1sN PLTPL 171
J=I0OPT{K)+6 PLTPL 172

P0—1LL ZS6NS DNd




PROGIEAM PELANTPL Pas7e UPT=1 F11 4.0+R401 03/30/77 14,28.28, PAGE 4
T T T T B, EL.0 — TTPRUTRLTT T T 173
BCI+:sJ)s0,0 . PLTPL 174
Br I+, =Dy {4) PLTPL 175
175 CCALL LINECACES1)sBC1sd)rlrls0ru) . __PLTPL 176 }
T B ) I1=1=(7=-K) /56 PLTPL 177
i X=AL11s1)/DK . N . e e PLTPL 178 P
Y=B{II»J2/0Y(4) PLTPL 179
CALL SYMBOL({XsY»3.0sNUM(K)»0.0,1) PLTPL 180
180 TETLX=TIMELG=35.0 PLIPL 181
. e ... TTIL=FLHLG-30.0-5.0%K . I _ _PLTPL 182 -
Call SYMBDL(TITLX,TITLY»3.0sNUM{K)s0.0,1) PLTPL 183
B . LET1 k=1 iMELG=-25.0 o _PLTPL 184
KK=13PT %) PLTPL 185
185 GN 13 (?1222523571925,26) KK o PLTPL 186
21 CaLL SYHBOLCTITLX. TITLY»3,0,26HPRIMARY COOLANT IN LODP{R)»0.0,»26) PLIPL 187
_ Gp Te - ) ) o CPLYPL_ 188 B o
- = 22 CALL SYMBOL(TITLX»TITLYr3.0»28HSECDONDAKT COOLANT IN LODOGP(R)» PLTPL 189
- _E Doirz8) — e .__PLTPL 190 I e
""T@J Gn t) Zu FLTPL 191
23 CALL SYMBOLCTIFLXsTITLYr3.0-22HAIR COOLANT JN LODOP(R)sD0.0s22) PLTPL 192
Gn TQ 30 PLTPL 193
_ 28 CALL SYMBOLC(TITLX»TITLY#3.0s26HPRIMARY COOLANT IN LOOPCLY»0.0,26) PLTPL 194 S
Gn 1o 30 PrirL 195
191 _ €5 Cavl SYMBOLATITLX»TTT: rs3.0s20H0  CONDARY COi ANT AN LOME(L)e  PLYPL - 196 _ = e
® i 0.0,28) PLTPL 157
| uiy T4 30 o PiFRL 198
o3 26 CALL “YMBOL{TITLXsTITLYs3.0s22HALR CODLANT 1 LODPCL)#0.0:22) PLII, 199
— o M gnNYInIE L PLTPML 200 e
3 200 fo v cpuTrneD PLIrN 201
| - TITLX=TIMELG=80.0 . e - e PLTRO 202 el e
o “1TLY=FLWLG=-20.9 PLTIC 203
e o AALL SYMBOLCTITLX»TITLY»6.0,17HCUDCANT FLOW + - {E20.0,173 PLTIL 204 .
IF(NDPT2.NE.1) GD TD 52 PLTPL 205
205 C LOOP (R) THX . ~ PLTPL 206 _
c PLTFL 207
LALL PLOTC(TIMELG+100.950+0,=-3) PLTH! 208
Call ZXISC0s0s040s YHTIME(SEC), -9 TIMELGs0s :-0.0,DXsDVX PLTPL 209
_Dy=LT HPMX-TEMPHMN) /TFMPLG e e e L PLTPL 210 N -
210 Oyr1=290./TEMPSP PLTPL 211
CALL 4XIS(040s0.0s14HTEMPERATURE(C) »14,TEMPL . 290,02 TEMPHMN,DY-DVY) PLTT L 212 ‘
CalL CRITCTIHELGsTEMPLG, TIMESP» TEMPSP) PLT . 213
ACi¢121)50,0 : eLTF 214
AT +251)=0X PLTP: 215
215 [ o PLIPL 216
[ IHX PRIMARY INLET (1) PLTPL 217
o C _ PLTPL 213
AfTe1s4)=TEMPMN PLTPL 219
I A1 +2-4)=0Y ) L PLIPL 220 B
220 CalL LINE CACI1D02AC124)50150,1) PLTPL 221
X=A(l1-1)/0% e PLTPL 222 .
Y=Chi i»4)-TEMNPMN) /DY PLTPL 223
B CaLl. SYMBOL{X»Ys3.0s141,0.0,13 PLTPL 224
¢ PLTPL 225
225 ¢ Tux PRIMARY DUTLET () PLTPL 226
C PLTPL 227
ACE+1s5)=TEMPHN e e PLTPL 228 - -
ACI+255)=0Y PLTPL 229
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PROGRAM PLANTPL 74,749 oPT=1 FTN 4.4+R40L 03730777 14,28.28,. PAGE 3
CaLl LINECAC{Y»1)-0(1453202120,0) PLTPL 230
230 Lr=1e3/4 PLTPL 231
R _X=AC]11r1)/DX _ _ - 2LTPL 232
¥Y=C(A(II+5)~ TEHPHN)/DY PLTPL 233
CALL SYMBOL(X»Y»3.021H2,0.0-1) PLTPL 234
4 PLTPL 235
235 c IH% SECONDARY INLET (3} PLTPL 236
PLTPL 237
- _ACI+126) = TEHMPMN .- e ;e __PLTPL 238 _
ACI+2263=DY PLTPL 239
CaLl LINECACLI»1)»A{1+s6)21515050) PLTPL 240
2490 I1=1/s2 PLTPL 241
_ A=A{II»12/D% _ PLTPL 242
Y=C(A{TI-63-TEMPYN) /DY PLTPL 243
Call SYMBOL(XrYr3.0s1H350.0s1) PLTPL 244
PLTPL 245
245 C Inx SECDNDARY DUTLET (4 PLTPL 246
[ PLTPL 247
[ _ o A(1+1s7)=TEMPHN _ I o B ¢ 248
A{I+2s73=0Y PLTPL 249
CALL LINECACE»135AC1,7)512120,0) PLTPL 250 e
250 T1=1/4 PLTPL 251
e _X=A(II,13/DX S PLTPL 252 _ _
Y-C(ACII»7)-TEMPMNY/ZDY PLTPL 253
- . .. CAl) SYMBOI(XsYr3,0,1H450.0s1) . e _._.PLTIPL 254 e
i TLPTX=TIMELG=80.0 PLTPL 255
) 255 T PTY=TEMPi6-20.0 PLTPL 236 U
— CaLL SYMBOLCTLPTXsTLPTYs6. OyllHLDDP(R) IHX;O 0,11} PLTYPL 257
R e L I PTX=TIMEEG-30.0 _ : o . _PLTPL 258 _ i .
| TLPTY=TEMPLG-30.0 PLTPL 259
CalLL SYMBOL(TILPTXsYLPTY»3.0-16141 _PRIMARY INLET»0,0-156) PLTPL _ _ 260
260 TLPYY=TEMPLG~35.0 PLTPL 261
CaLL SYMBOL(TLPYXsTLPTY»3.0s17H2 PRIMARY DUTLETs0.0517) PLTPL 262
TLPTY=TEMPLG-40.0 PLTPL 263
. CALL SYMBOLCTLPTXsTLPTY»3,0s1843 SECONDARY INLETs0,0s18) PLIPL 264 e
TLPTY=TEMPLG=45.,0 PLTPL 265
265 e Catl SYMBOLCTLPTX,TLPTYr3.0,19H4 SECONDARY ODUTLET,0.0,19) PLTPL 266 _ e _
[ . PLTPL 267
< Ln0PCRY THX e S PLTPIL 268 .
c PLTPL 269
CalLl PLOTCTIMELG+100.0,0+0,~3) o PLTPL 270
270 CALL AXIS(0.0,0.0, GHTIMECSEC),=9»TIMELG+0.050,05DX,DVX) PLTPL 271
CALL AXIS(0.0,0.0,14HTEMPERATUREC(CI»14s TEMPLGS 90 OvTEMPﬁ_____: J _PLIPL _ _ 272 . -
CatlL CRIT(TIMELG» TEMPLG» TIMESP»TEMPSP) PLTPL 273
c PLEPL 274
[ THYX PRIMARY INLET (12 PLIPL 275
275 € _ o e _PLTPL 276
A{I+1»,8)=TEMPHN PLTPL 277
A(T42»8)=DY A _ .. _PLTIPL 278
CALL LINECACE,1)sA(1,8351515050) PLTPL 29
X=ACIs13/DX B PLTPL 280
280 Y=(ACI»B)-TEMPHMN)} /DY PLTPL 281
. _Cail SYMBOL(XsY»3.0»1H150.008Y o o PLIPL_ 282
¢ PLTPL 283
I _YHX PRIMARY OUTLET (23 _ PLYPL 284
c PLTPL 285
285 A{T+1,9)=TEMPMN PLTPL | 286
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PROGRAM PLANTP( Tasra DPT=1 FTy 4.4+R401 03/30/77 14,28,28, PAGE b
A(I+2,9)=DY PLTPL 287
CALL LINECACE»1),A(129)5151,050) PLTPL 288
[i=1%2/3 PLTPL 289
I X=ACI11»1}/DX o o ... . PLTPL 290
290 Y=(ACTI+2)=-TEMPHN)/DY PLTPL 291
CaLL SYMBOL(X»Y»3.0s1H2-0.0-1) . PLTPL 292
c PLTPL 293
c THX SECONDARY QUTLET (3) PLTPL 294
t PLTPL 295
29 ACI+1510)=TEHPMN . _.. PLYPL. 296 e
ArI+2,10)=0Y PLTPL 297
CalLL LEINECAC1,1)-A¢1,10)s151-0,0) PLTPL 298
11=1/3 PLTPL 299
. X=AC1Fs13/0% , PLTPL 300 e —
300 Y=CACEL»10)-TEMPMN) /DY PLTPL 301 )
- CALL SYMBOL(Xs¥»3.001H3,0.0512 e e e e PLIPL 3020 L L e
TLPTX=TIMELG=80.0 PLTPL 303
TLPTY=TEMPLG=20.0 PLTPL 304 —
CaLL SYMBOLCTLPTX»TLPTY»6.0»11HLOOPC(R) THXs0.0,11) PLTPL 305
_.. 305 TLPTX=TIMELG~30.0 . _ . PLTPL 306 -
TLPTY=TEMPLG=30.0 PLTPL or
CALL SYMBOLCTLPTX»TLPTY,3.0s18H1 SECONDARY INLET»0.0,18) PLTPL 308
TLPTY=TEMPLG-35.0 PLTPL 309
CaLL SYMBOLCTLPTX»TLPTY»3,0»19H2 SECONDARY DUTLET»0.0-19) PLTPL 310
310 TLPTY=TEMPLG=40.0 PLTPL 311
i _ CALL  SYMBOLCTLPTX,TLPTY»3.0s13H3 AIR DUTLET ,0.0,13) PLTPL 312 .
[~ c PLTPL 313
- c LnoPeLy IWX_ o . PLTPL 314 =
[ PLIPL 5
| 315 CALL PLOT(TIMELG+100.0,0.0,-3) o PLTPL 316 _
CALL AXIS(0.050.0s 9HTIME(SEC),-=9»TIMELG»Q.0»0.0,0Xs0VX2 PLTPL nz
_ CALL AXISC0.050.0,14HTEMPERATURE(C)»14»TEMPLG»50.0, TENMPMN,DY0VY) PLTPL 318
caLL CRIT{TIMELG» TEMPLG» TIMESP» TEMPSP) PLTPL 319
¢ . o . e e BLTRL 3200
320 c IWX PRIMARY INLET (1) PLTPL azl
- _ R ¢ i m e .. PLTRL 322 R
ACI+15112=TEMPHN PLTPL 323
- _ A(I+2-113=0Y e e e _PLTPL 324 _ . -
CALL LINECAC1s1)2AC1510)515120,0) PLTPL 325
325 RS 1.1 5 B ¥4, S, e e et e PLTPL 326 L
Y=(ACI»11)-TEMPHN) /DY PLTPL 327
. _ CALL SYHMBOL(X,Y»3.0,1H120.021) . ) o PLTPL 328
c PLTPL 329
c Tux PRIMARY DUTLET (27 ) . PLTPL 330
330 C PLTPL 331
e _ A(I+1+12)=TERPUN e e PLTPL 33z ,,
ACT+2,122=DY PLTPL 333
- CALL LINECAC151)24(1512)51,120,0) PLTPL 334
If=1I#3/4 PLTPL 335
335 X=ACII»1)/0X PLYPL. . . 336 . _
Y=(ACITs12)~TEMPHN) /DY PLTPL 337
. CalL SYMBODL(X-Yr3.051H2,0.0-1) - o . PLTPL 338 -
C PLTPL 339
c IHx% SECONDARY INLET (3) PLTPL 340 o
380 c PLTPL 351
ACT+1s13)=TEMPMN b PLTPL 342 o _
A(I+2,13)=DY PLTPL 343
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PROGRAM PLANTPY, Tasra opPT=1 FTN d.0+RU01 03730777 14.28.28,
CaLl LINECACLA1)-a(113),0010040) PLTPL 344
I1=1/2 PLTPL 385
345 X=a{T11,1)/0X PLTPL 346
Y={A(I1,13)-TEMPHUN) /DY PLTPL lar
o CalLL SYMBOL(X,Y»3.,0>1H3,0.0,1) PLTPL 348
[ PLTPL 349
[ InX SECONDARY DUTLET (a) PLTPL 350
350 c PLYPL 351
Arl+1514)=TEMPHMN PLYPL 352
A¢T+2,14)=DY PLTPL 353
e CALL LINECACLI»1)»AC1014)715120,0) PLTPL 354
Ir=1/6 PLTPL 355
355 X=A{I1»1)/DX PLTPL 356
Y=(A(II»14)=-TEMPHMN) /DY PLTPL 157
CalL SYMBOL(X»Y»3.021H4,0.051) PLTPL 358
TLPTX=TIMELG-80.0 PLTPL 3159
e e TPTYSTEMPLG-20.0 - . PLEPL 360
360 CalLl SYMBOL(TLPTX»TLPTY»6.0,11HLAOP{L) IHXs0.0,11) PLTPL 361
TLPTX=TIHELG-30.0 PLTPL 152
TLPTY=TEMPLG-30.0 PLTPL 363
CALL SYMBOLCTLPTXsTLPTY»3.0516H1 PRIHARY INLET+0.0s16) PLTPL 364
TLPTY=TEMPLG-35.0 PLTPL 365
365 Call SYMBOL(TLPTXsTLPTYs3.0»17HZ  PRIMARY OUTLET,D+0»17) _.PLYPL 366
TLPTY=TEMPLG-40.0 PLTPL 367
CALL SYMBOLCTLPTXsTLPTY»3.0-38H3 SECDNDARY INLET,0.0-18) PLTPL 368
TLPTY=TEHPLG-45,0 PLTPL 369
e CaLL SYMBOLC(TLPTX»TLPTY»3.0-,19H4 SECONDARY QUTLET-»0.0,19) PLTPL 370
arn [ PLTPL 371
C. LoOP(L) THX o PLTPL ire.
c PLYPL 373
CaLL PLDT{(TIMELG+100.,0,0405-3) e PLTPL. o A74L
CaLl AXIS(0.0»0.0s FHTIME(SEC)»=9sTIMELG»Gu0»0.0,DX»DVX} PLTPL irs
_ . 37% _ CLALL AXISCO.0r0.0»14HTEMPERATURECC) 142 TEMPLG»90. 02 TEMPMN»DY»DVY) PLTPL _ A76
caLL CRITC(TIMELGsTEMPLG»TIMESP, TEMPSP) PLTPL 377
¢ s PLIPL 378
C TeX PRIMARY INLET (1) PLTPL 379
S c . o . . _PLTPL 38D
380 ACI+1515)=TENMPMN PLTPL 361
S AcT1+2,15)=DY PLTPL g2
CaLl LINECACI»1)-,AC1515)5T2120,0) PLTPL 383
¥=A(1»,13/DX R . _ PLTPL L1
Y=(ACI»15)-TEMPMN) /DY PLTPL 185
385 . __CaLl SYMBOL(Xr¥2340s1H150.051 . __._PLIPL 386
c PLTPL 387
_c___ Tux PRIWMARY OUTLET (2} _  _ . . __ _. _ PLTPL 388
PLTPL 389
A(T+1516)=TENPMN - PLTPL %0
390 ACI+2,16)=DY PLTPL 391
L CaLL LINECACL,1)2AC1216)215120,0) - PLTPL . 392
I1=1#2/3 PLYPL 393
N L X=ACIXe1D/DX R — U PLTPL 394
Y=C(A{I1»162=-TEWPHN /DY PLTPL 395
395 . _Cap L SYMBOL (XoY23.0,1H2,0.001) L e PLTPL 398
C 7 PLTPL 397
—ro ... € . THX_SECDNDARY QUTLETC(3) PLTEL 398
G : PLTPL 399
AtT+1217)ISTEMPMN PLTPL 400
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PROGRAM PLANTPy 74s75  OPT=)1 FTN &.4+Ruol 03/30/77 14.28.28. PAGE 8 ;g
[
a00 A(I+2,17)=07Y PLTPL 401 e :
o LCALL LINECACLS1)#AC1517),02150,00 _PLTPL 402 0
I1=1/3 PLTPL 403 =
X=ACT1s1)/DX L PLIPL aga )
Y=CA(TT,17)-TEWPMN) /DY PLTPL 405 &
405 CALL SYMBOL(XsY-3,051H350.051) PLTPL 406 b2
TLPTX=TIMELG-80.0 PLTPL 407 -3
) _ TLPTY=STEMPLG-20.0 o L PLTPL 408 - -3
CALL SYMBOLCTLPTX,TLPTY»6.0, ITHLOGFCL) THX,0.0,11) PLTPL 469 l
TLPTX=TIMELG-30.0 o PLTPL 410 2
410 TCPTY=TEMPLG=30,0 PLTPL 311
Call SYMBOLCTLPTXsTLPTY»3.0s18H1 SECONDARY INLET-0.0518) PLTPL 412
TLPTY=TEMPLG=35.0 PLTPL 413
. CALL SYMBOL(TLPTX»TLPTY»3.0,19H2 SECONDARY DUTLET»0.0-19) PLTPL 414
TLPTY=TEMPLG-40,0 PLYPL 415
415 . ...LabL SYMBOLCTLPTXsTLPTYs3.0213H3 AJR QUT| ET50.,0s13) PLTPL 416 .
¢ PLTPL a7
¢ PRIMARY LOOP(R) T.C. TEMP PLTPL 418
¢ PLTPL 419
—o . _ . CALL AXCTIMELG»DXsDVXsTEMPLGsFEMPHNAOY,OVYsTIHESP» TEMPSP) PLTPL 420
220 c PLTPL 421
R, C ____HOT LEG _ _ . o . i .. PLTPL 822 - R S E S
¢ PLTPL 423 T
0n 60 1=15,28 PLTPL 424
B(I+1sL)=TEMPHN PLTPL 425
_ 425 . B(l+2sL)=DY . o PLTPL 426
60 CANTINUE PLTPL 427
Calt LINECACI»1)sBC1515)512320,00 . o PLTPL 428 :
X=A(Ts1) 70X PLTPL 429 ;
Y=(B(I1s15)_TEMPMN) /DY PLTPL 430 :
330 CALL SYMBOL(XsYr3.0r1H1s0.0710 PLTPL 431 :
et S L e PLTPL 432 -
c CoLO LEG TPLTPL 433
C__. __ e L PLIPL 434 o
CALL LINECATTI,13-801516)5 15150500 PLTPL 435
435 ' I1=1/s2 PLTPL 436
XzA{11s1)/DX PLTPL 437
Y=(BCII+16)-TEMPUN)I /DY ol PLTPL 438
CaLL SYMBOL(X,V53,0,1A2,0.0513 PLTPL 439
e TLPTX=TIMELG-100.0 _ e . L_PLTPL _ as0 L
440 TLPTY=TEMPLG-20.0 PLTPL 341
Calb SYMBOL(TLPTX>TLPTY»4.0,26HPRIMARY LOOP(R) T.C. TEMP. »0.0226) PLTPL 482 e
TLPTX=TIMELG-30.0 PLTPL 443
- TLPTY=TEMPLG-30.0 . . PLTPL 444 N
CALL SYMBOLCTLPTX,TLPTY»3.0510H1 HOT LEG »0.0,10) PLTPL 445
_as5 ~ TLPTY=TEMPLG-35.0 _ .. _PLTPL 446 L .
CALL SYMBOL{TLPTX»TLPTY»3.0,11H2 COLD LEG #0.,0r11) PLTPL 447
c o PLYPL 448
T PRIMARY LOOPCLY T.C. TEMP. PLTPL 459 :
< A e oo PLF¥PL 450 i
TTAS0 T T T TCALL AX(TIMELGs DXsDVXs TEMPLG TEMPMNS DY s DVY s TTHESPs TEMPSP) FLTPL 451 i
e ____C WOT g EG . o - . . e PLTPL 852 e :
CALL LINECACL,1),BC¢15,22)5E515050) PLTPL 453 ;
e XEACIP1d DX PLYPL 454 . :
Y2(B(T+22)-TEMPMNI FDY PLYPL 355
455 CaLL SYMBOL (X»Yr3,0s1H1s0.0513 o PLTPL 456

"t cOLD LEG T TTTTRLTPL 457




L1g —

PROGRAM PLANTPL T4/74 OPT=1 ) . ~FTN 4,4+R401 03730777 14.28.28. PAGE 9
— e oo BALL LINECACE,1)5B(1923),15820,0) e _BLTRL 858 i} . —
It=Is2 . PLTPL 459
) ) X=A{11s1)/0X PLTPL 860
460 Y=(B(TI»23)-TEMFPHN}/DY PLTPL 461
CALL SYMBOL(X2Y»3.,0s1H2,0.0+1) PLTPL 462
TLPTX=TIMELG=100.0 PLTPL 463
TLPTYSTEMPLG-20.0 o i _ o . PLTPL____ 464 _ e e
CalL SYMBOLCTLPTXsTLPTY»8.0526HPRIMARY LUOPIL) T«.Cs TEMP. +0.0+26) PLTPL 465
465 TILPTX=TIMELG~30.0 ) PLTPL 466 _ =
TLPTY=TEMPLG-30.0 PLTPL 467
_ CallL SYMBOL(TLPF¥X»TLPTY»3,0,31041 HDT LEG »0.0,10) o PLTPL 468
TLPTY=TEMPLG-3%.0 PLTPL 469
Call SYMBOLC(TLPTX,TLPTIY,3.0-11H2 COLD LEG »0,0,11) PLTPL 470 _
470 [4 PLTPL 471
G SECONDARY LOOP{R) T.C. TEMP, PLTPL 472
C PLTPL 473
CaLL AXCTIMELG,OX»DVXs TEMPLGs TEMPMNsDY»OVY» TIMESP, TEMPSP) PLTPL 474
¢ IHX INLET PLTPL 475
' 475 Cakl LINECACI»1)sB(1-21)s15120,0) . PLTPL 476 e
T1=1 PLYPL 477
X=A(IIr1)/0X PLFPL 478
- ¥Y=(B(II»21)-TEMPHN}/DY PLTPL 479
o CaLL SYMBDL(Xs¥Y»3,0s,1H1,0,0s1) PLTPL 480 .
480 C  IHX nUTLET PLTPL 481
CalLL LINECACI»1)2BC1-17)2]1-120,0) PLTPL 482
T1=I#4/5 PLTPL 483
) X=A(I1-1)/DX , PLTPL 484 e
Y=(B(I1,17)-TEMPMNI/DY PLTPL 485
485 Calbk SYMBOL{X»Y»3.051H250.0512 PLTPL 486
C  THX INLET PLTPL 487
Call EINECA{1,1)+B(1518)s05120,0) _ PLTPL 488
I1=1#3/5 PLTPL 589
. X=AC(I1s1)/DX o L. __PLTPL 490 _ I
490 Y=(BLII»18)-TEMPHN)/DY PLTPL 491
e CCALL SYMBOL(XsY23.0r1H3-0,0,1) . e e _PLTPL 492 e
€ THX nUTLET PLY¥PL 493
CALL LINECALE,1),BC0,19057,120,0) PLIPL 494
I1=1%2/5 PLYPL 495
_. 495 _ X=Al11-1)/0X . e e el e e PLTIPL 496 ——
¥z(BCIT,19)-TEMPHNY /DY PLYPL 497
o Call SYMBOL(XsY»3,0e1H8»0,0,13 _ __ . __ ___ . ___ — PLYPL . 498 _ ——
€ COLD LEG PLTPL 499
 CALL LINECAC1513,B(1520)58s150,0) ,  PLTPL 500
500 I1=1/s5 PLTPL 501
X=A(I1-1)/DX PLTPL 502
Y={B(II.20)-TEMPMN}/DY PLTPL 503
Call SYMBOL(X»Yr3e0»1H5,0.0»1) PLTPL 504
TLPTX=TIHELG=100.0 PLTPL 505
505 T PTY=TEMPL G-20.0 . PLIPL 506
CaLL SYMWBOLCTLPTX,TLPTY»4,0»2845ECONDARY LOOP(R) T.Cs TEMP.»0.0» PLTPL 507
1 282 PLTPL 508
TLPTX=TIKELG-30.0 PLTPL 509
TILPTY=TFWPl G=30,0 L PLTPL 510
510 CALL SYMBOL(TLPTXsTLPTY»3.0»12H1 TIHX INLET,0.0,12) PLTPL 511
T BTY=TEMPI G~35.0 PLIPL 512
CaLL SYMBOLC(TLPTX»TLPTY»3.0213H2 IHX DUTLET»D.0s13) PLTPL 513
T PIY=TEMPLG-40.0 . CPLTPL 514
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PROGRAM PLANTP| Ta4/74 OPT=1 FIN 4,8+R401 03730277 14.28,.28. PAGE 10
- CaLL SYMBOL(TLPTAs»TLPTY»3.0,12K3 THX INLEF»0.0-12) PLTPL 515
515 . .. TLPTY=TEMPLG=45.0 - . CPLTPL 516 e
CALL SYMBOLCTLPTXsTLPFY»3.0s13H8 THX DUTLET,0.0»13) PLTPL 517
o B TLPTY=TEMPLG~50.0 PLTPL_ 518 _ R
CaLL SYMBOLCTLPTX»TLPTY»3.0511H5 COLD LEG +0.0s11) PLTPL 519
______ _ C . R PLTPL 520 N,
520 c SECONDARY LOOPCL) TaC. TEMP. PLTPL 521
—_ . . C - N o . PLTPL. . 522 _ i
CalL AX(TIMELG#OX»DVX>TEMPLG»TEMPMNSDYDVY»TIMESPs TEMPSPY PLTPL 523
_ C  IHX INLET _ PLTPL 524 _
CALL LINECA(151)sB(1528)51s150,0) PLTPL 525
__..525 I1=1 PLTPL 526 . ... ... - [
X=ACI151)/DX PLTPL 527
i X=(B(I1.28)~TEMPMNI /DY _ o i RPLYPL___ 28
CaLL SYHMBOLC(X»Y53,0-1A150,0+1) PLTPL 529
€ IHX nUTLET PLTPL 530 e
530 CaLl LINECACY»1)sB{1,24)515150,0) PLTPL 331
I1=184s5 e PLIPL 532 _ - e
XzA{II,1)/0X% .PLTPL 533
e X¥=(BCL1224)=-TEMPMN) /DY _ i PLYPL S34
CaLL SYMBOL(X»Y»3.0s,1H250. 071) PLTPL 535
_. 535 £ THX TNLET el RLTPL . 535 e
CaLL LINEC{AC151)+B(1-25)s1,150,02 PLTPL 537
It=I#3/5 - L PLTPL 538 -
X=A(11,1)/0%X PLTPL 539
e Y=(8(1I»25)-TEMPMN) /DY - —- PLTPL 540
540 CALL SYMBOL(X»Y¥s3.051H3,0.051} PLTPL s41
o C  THX nUTLET i _ PLTPL 542 o
CALL LINECAC1»13,8(1526)51s15050) PLTPL 543
L - I1=1#2/5 . o PLEPL S8R o
X=A{IE,1)/DX% PLTPL 545
545 ~ Y=(B(IT,26)-TEMPMN) /DY o PLYPL 546
CaLL SYMBOL(XsY»3.0»1H450. 0,1 PLTPL su?
€ COLD LEG e _.PLTPL 548 I
CaLl LINECAC1,1)sBl1+273r1s150,0) PLTPL 549
It=1/5 _PLTPL 550 I
550 X=AUII»12/DX% PLTPL 551
Y=(B(II»27)-TEHPHNI /DY - PLTPL 552
CALL SYMBOL({X»Y»3,0,1H5:0, 0513 PLYPL 553
. TLPTX=TIMELG-100.0_ [ e e JPLTPL 958
TLPTY=TEMPLG=-20.0 PLTPL 555
555 _ _ CM.L S‘l’MBUL(TLPTX;T_LPT‘(;I\t 0»2BHSECONDARY LOOPCL)_T.Co TEMP.20.0, PLIPL. . __55%6 . . _  __
PLTPL 557
U_ET_K_LI."E.LG_ﬂLQ___ pLIPL 558
TLPTY=TEMPLG-30.0 PLTPL 559
o _ CaLL SYMBODLC(TLPTX»TLPTY»3.0s12H1  IHX INLET»0.0,12) PLTPL 560 L _
560 TLPTY=TEMPLG=35.0 PLTPL 561
I - _GALL SYMBOLCTLRPIX,TLPIYr3.0»13H2__ IHX DUTLET,0.0,132 PLTPL 562 . __ e mm
TLPTY=TEMPLG-40.0 PLTPL 563
CaALL SYMBOLCTLPTX,TLPTY+3.0+12H3 THX INLET»0.0,12} PLTPL 564
TLPTY=TEMPLG-45.0 PLTPL 565
. _565 _ _._ CaLL SYMBOL(TLPTX»TLPTY»3.0,13H4 THX NUTLET,0.0,13) . PLTPL _ 566_ U
TLPTY=TEMPLG~50.0 PLTPL 567
o _ CALL SYMBOL(TLPTX»TLPTY»3.,0-31H5 COLD LEG_»0.0s11) ,, LPLTPL, 568 o
52 CnNTINUE PLTPL 569
. Dy=(TEMPMX=TEMPMN) /TEMPLG _ PLIPL 570
570 Oyy=200./TEMPSP __PLTPL _ _ 571 - —_—
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PROGRAM PLANTPL TasTa  gPT=t : FTN 444+RED1

03730777 14.28.28. PAGE 11
[4 PLTPL 572
c REACTOR TEMPERATURE PLTPL 573
I PLTPL 574
Call PLOT(TIMELG+100.0,0.,0,-3} PLTPL S5LTPL 575
875 CALL AXIS(0.0s0.0r FHTIMELSEC)»=9» TIMELG»0.020.0+0%s0VX) PLTPL 576
CalL AXIS(0.0+0.0,14HTEMPERATURECC) »14TEMPLGS90,.0, TEMPHNSDYS0VY) PLTPL 577
. CalLk CRIT(TIMELG»TEMPLGs TIMESP » TEMPSP) PLTPL 578
c PLTPL 579
. e . € ___REACTORCR) ENLET (1) PLTPL 580 . B _
580 c PLTPL 581
ACI+1,18)=TEMPHN PLTPL 582
A{TI+2,183=0Y PLTPL 583
CaLl LINECAC1»1)2AC01,18)21512050) PLTPL 584
X=ACI,12/0X PLTPL 585
— 583 . L Y=CACIA18)-TEMPHN)/DY PLTPL 586
CaLL SYMBOL(X,Y»3.0,1H1,0.051) PLTPL 587
C PLTPL 588
c REACTORCL) INLET (23 PLTPL 589
C PLTPL 590
590 A{I+1,19)=TEHPHN PLTPL 591
_AQI+2+193=0Y I o PLTPL 592 R
CALL LINECACIs1)5AC1519351512050) PLTPL 593
Ir=1I#4/5 PLTPL 594
X=ACIIr1)/DX PLTPL 595
595 Y=C(A(II»19)=-TEMPHUN)/DY PLTPL 596
CALL SYMBOL(XsYr3.0,1H2,0.0,1) PTPL S5LTPL 597
t e . e PLIPL_ . 598 S,
o REACTOR INLET (3) PLTPL 599
o [ PLTPL 600
600 A{I+1223=TEMPMN PLTPL 601
o Arl+2,2)=DY PLTPL 602
CaLL LINECAC15122A(1,2)51212050) PLTPL 603
S § €1 5.2 ¥ - ___PLIPL 604 e
X=a(I1,1)/0X% PLTPL 505
_ 605 Y=CACII»2)=-FEMPHN) /DY PLTPL 506
CALL SYMBOL(Xs¥s3.0,1H3,0.0-1) PLTPL 607
o PLTPL 508 o
o REACTOR QUTLET C(4) PLTPL 609
€ e . e e PLTPL 610 ST
610 ACI+1+3)STEHPHN PLTPL 611
_ A(I+2,3)=0Y PLTPL 612 o
CaLL LINECACYI,1)2,8015+32515120,0) PLTPL 613
11=21#2/5 PLTPL 614 -
X=A(IT,1)/DX PLTPL 515
615 ¥a(ACII»3)-TEMPHMN) /DY L PLTPL 616 R
CaLL SYMBOL{X,Y»3.0,1H4,0,0,1) PLTPL 517
- - _ c [ R - _PLTPL _ 618 e
o REACTAR OUTLET {53 PLTPL 619
e o c . . —— PLTPL 620 e
620 ArT+1,20)=TEMPHN PLTPL 621
A(I+2,203=DY R PLTPL 622 .
CALL LINEC{ACT-13+AC122002151220,0) PLTPL 623
Ii=is% _  _ . . : B . - PLTPL 624 _
X=ACII»13/7DX PLTPL 625
___ 625 . - Y=(A(I1»20)=TEMPHN)}/DY . PLTPL . 626 [,
CaLL SYMBDL(Xs»Y»3.0s1HS5,0.0-1) PLYPL 627
TLPTX=TIMELG-80.0 PLTPL 628
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PROGRAM PLANTP| 7as74 OPT=1 FIN 4,4+R401 03730777 14.28.28, PAGE 12
TLPTIY=TENPLG-2040 PLTPL 629
Call. SYMBOLCTLPTX»TLPTYs6.0s13HREACTOR TEMP.»0.0,13) PLTPL 638
630 TLPTX=TIHELG-3040 PLTPL 831
TiPTY=TEHPLG-30.0 PLTPL 632
CALL SYMBOL(TLPTX»TLPT1Y»3,0+1901 REACTOR INLET(R)+0,0-19) PLTPL 633
TLPTY=TEMPLG=35.0 . PLTPL 634
CaLL SYHBOLCTLPTX,TLPTY,3-0-19H2 REACTOR INLET(L)50.0,19) PLTPL 635
635 T) PTY=TEMPLG=40.0 PLTPL &34
CALL SYMBOLCTLPTX,TLPTYs3.051303 CORE INLETs0.05133 PLTPL 637
Ty PTYSTEKP| G=45,0 PLTPL 638
CalL SYMBOLCTLPTX»TLPTY»3.0-14H4 CORE OUTLET»0.0s142 PLYPL 639
TLPTY=TEMPLG-50.0 PLTPL 640
540 CALL SYMBOL(TLPTXsTLPT¥»3.0s47H5 REACTER DUTLET+0.0+17) PLTPL 641
¢ PLTPL 642
¢ REACTOR FLTPL 643
c PLTPL 644
EALL PLOT(TIHELG+100.0,0.0s-3) PLIPL 645
645 CALL AXIS5(0.050.0s OHMTIME(SEC)s-9»TIMELG20.020.0,2%eDVX) PLIPL 646
DY (1)=PNMX/PNLG PLTPL 647
DyY(1)=200. /PNSP PLYPI. 648
CALL AXIS(0.0,0.0, SHPONWER,S5»PNLG»90,0,0.0,0Y(13s0UYC13) PLTPL 649
Cal bl CRIT(TIME] GsPNLGaTIHESPPNSP) PLIPL. 450,
650 B{I+1-1)=0.0 PLTPL 651
B{I+2,1J)=DY(1) PLYPL 552
1 CALL LINECACEs13+sBC1s13s171+0,0) PLTPL 653
__X=ACELINDX_ PLTPL 654
03 Y=B(1,12/DYC1) PLYPL 655
P2y 655 Call SYMBOL(Xs¥s3,0s1H1s0,0513 PLYPL 656
TLPTX=TIMELG=30.0 PLTPL 657
' . _TLPTY=PNLG~20.0 o L PLTPL 658
CALL SYMBOL(TLPTX,TLPTYs3.0,14H] TOTAL POWER,0.0514) PLYPL 659
B(I+1s2)=0.0 . PLIPL 660
560 B(I+2,2)=0Y(1) . PLTPL 661
CaLL LINECACTs1)sBC1s2)s12150,50) PLTPL 662
11=1v56/6 PLTPL 663
e X=AC(TIIr12/DX o PLTPL 464
Y=B(11,2)/DY PLTPL 665
665 . _CALL SYMBD{{XsYr3.0s1H2s0.0s1) _ PLTPL 666
TLPTY=PNLG-25.0 PLTPL 667
CALL SYMBOL(TLPTXsTLPTY»3.0s1842 NEUTRONIC POWER»0,0s18) PLIPL £68
IFCIOPT1.€0.0) GO 10 & PLIPL 669
~ 0p 10 J=1s1 e PLTPL 670
670 B(J»3)oH(J,31/7BETA PLTPL 671
. _BeJeay=B{Jp8yBETA - PLTPL 672
BCJ»S5I=B(Js5)/BETA PLTPL 673
BeJs61=B{Js6)/BETA PLTPL 674
10 CONTINUE PLTPL 675
_ 875 . DY=DEXTHX/BETA/DEXTLG®2. o PLTPL_ 676
DuY=200./,0EXTSP PLTPL &7T7
L DEXTMX=DEXTMX/BETA _ __PLIPL_ . __&78 e
80 10 5 PLTPL 679
4 DysDEXTMX/DEXTLG®Z, PLTPL 680
680 DyY=200./DEXTS5P PLTPL 681
o 5 CALL AXISC(-10.0,0,0s104REACTIVITY»10-DEXTLG290,0,-DEXTHX,DY>0¥Y)  PLIPL 682 -
BEI+1s3)=-DEXTMX PLTPL 683
o UB(INEABISOY PLTPL 684
CALL LINECACLS1)7BCI, 30515150403 FLTPL 685
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PROGRAH PLANTP) 74/74 _ QPT=% FYN_&4,4+Rg01 03/30477 14,28,28. PAGE _ 13 e
685 I1=Ie4s6 - ) o PLIPL 686 o
X=ACII»12/0% PLTPL 687
_ Y¥=(BCIT»3)+DEXTHX) /DY B _PLIPL_ 688 o
TCALL SYMBOL(X»Y»3.0,1A3,0.0-15 FLTPL 669
TLPTY=PNLG-30.0 PLTPL 650
690 CALL SYMBOLCTLPTX,»TLPTY»3.0517H3 EXTERNAL REAC.s0.0,17) PLTPL 691
. ___BrI*1,4)=-DEXTMX I . PLIPL 692 I
- B(1+2,4)=DY PLTPL 693
o _CALL LINECAC151)2BC1,4)51514050) o PLTPL 694 o
T11=1,2 PLTPL 695
695 X=A{I1s1)/DX% ) i PLTPL 696
Y=(B{IT»42+DEXTMX) /DY PLTPL 697
. CALL SYMBOL(XsY¥s3,051H4,0.0s1) B __..PLTPL _ 698
TLPTY=PNLG-35.0 PLTPL 699
oo CALL SYMBOL(TLPTX,TLPTY»3.0,18H4 FEED BACK REAC.s0.0,18) __  _ PLIPL 700
700 Do 40 J=1,1 PLTPL 701
B(Jr5)=-B(Js5) PLTPL 702
40 CONTINUE PLTPL 703
_ _B(I+1s5)=-DEXTMX e PLTPL i e
Bci+2+3)=DY PLTPL 705
705 CALL LINECAC121)sB(1,5)512140,0% PLIPL 706 . . o
T1=1/3 PLYPL 707
X=ACI1I,1)/DX PLTPL 708
Y=(B(II+S)+DEXTHX) /DY PLTPL 709
| o CALL SYMBOL(XsY+3.0r1H550,0,1) _ PLTPL_ 710 e
710 TLPTY=PNLG-40. PLTPL 711
= CALL _SYMBOL(TLPTX,TLPTY,3.0s14H5_  SCRAM REAC.,0.0514) PLTPL _ 712 L o
e B(T+156)=-DEXTHX PLTPL 713
| BLI+2,6)=DY PLTPL 714
CALL LINECALT,17BC1s6)s 15170707 PLTPL 715
s . li=lse .. _ R _PLTPL 716 e
X=ACEEs1)/DX PLTPL 77
IR Y=(BUII»6)+DEXTHA) /DY _ - _PLIPL .. _.758 - S
CaLl SYMBOL(X»Y»3.051H650.051) PLTPL 719
TIPTY=PNLG=45. PLTPL 720
720 CALL SYMBOL(TLPTX»TLPTY»3,0,14H6 TOTAL REAC.,0.0s18) PLTPL 721
___7h7477 CalL PLOT(400.050.0+-3) o - e PLTPL 722
CaLl PLOTC0.0,0.05999) PLTPL 723
—_ ... _._St0P - — o e __PLIPL _f24 __ -
END PLTPL 725
CARD NR. SEVERITY DETAILS DIAGNOSTS GF PROBLEM
209 T T oY ARRAY NAME OPERAND NOT SUBSCRIPTEDs FIRST ELEMENT WILL BE USEG. B
210 1 ovy ARRAY NAME DPERAND NOT_SUBSCRIPYEDs, FIRST ELEMENT WILL BE USED. B o B
219 I OY ™ 77T THRRAY NAME DPERAND NUT SUBSCRIPTEDs FIRST ELEMENT WILL BETUSES. T T T
222 1 DY ARRAY MAME OPERAND NDT SUBSCRIPYEDs FIRST ELEMENT WILL BE USED.
228 1 oY ARRAY NAME OPERAND NOT SUBSCRIPTEDs FIRST ELEMENT WILL BE USED.
232 I nY _ARRAY NAME DPERAND NOT SUBSCRIPTEDs FIRST ELEMENT WILL BE USED. _ o
238 1 1)} ARRAY NAME OPERAND NOT SUBSCRIPTED» FIRST ELEMENT WILL BE USED.
2482 I DY _ARRAY NAME GPERAND NOT SUBSCRIPTED, FIRST ELEMENT WILL BE USED. e
248 1 DY TARRAY NAME OPERAND NOT SUBSCRIPTEDs FIRST ELEMENT WILL BE USED.
252 I DY ARRAY NAME OPERAND NOT SUBSCRIPTED, FIRST ELEMENT WILL BE USED, _
277 T DY ARRAY NAME OPERAND NOT SUBSCRIPTEDs FIRST

ELEMENT_WILL BE USED.

¥0—~LL 296NS ONd




PROGRAW PLANTPL

REUCEE

oPT=1"

TFTN &8.4+R401

T03730777

14,28,28, PAGE 14

CARD NR. SEVERITY DETAILS DIAGNOSIS. OF PROBLEM
280 1 Y ARRAY NAME OPERAND NOT SUSSCRIPTED, FIRST ELEMENT wILL BE USED. .
286 1 oY ARRAY NAME DPERAND NDT SUBSCRIPTED, FIRST ELEMENT WILL BE USED.
290 i DY ARRAY NAME DPERAND NOT SUBSCRIPTED, FIRST ELEMENT WILL BE USED. o e »
206 1 oY ARRAY NAME DPERAND MNOT SUBSCRIPTED» FIRST ELEMENT WILL BE USED.
o300 1 DY ARRAY NAME OPERAND NOT SUBSCRIPTED, FIRST ELEMENT wILL BE USED. o
323 1 DY ARRAY NAME DPERAND NOT SUBSCRIPTEDs FIRST ELEMENT WILL BE USED.
a6 _ L oY ARRAY NAME OPERAND NOT SUBSCRIPTED, FIRST ELEMENT wILL BE USED, _ o
332 1 oY ARRAY NAME DPERAND NOT SUBSCRIPTED, FIRST ELEMENT WILL BE USED.
336 I oY ARRAY NAME OPERAND NOI_SUBSCRIPTED» FIRST ELEMENT WILL BE USED.
342 1 DY ARRAY NAME OPERAND NOT SUBSCRIPTEDs FIRST ELEMENT WillL BE USED.
346 i oY ARRAY NAME OPERAND #OF SUBSCRIPTEDs FERST ELEMENT WILL BE USED. o
152 1 DY ARRAY NAME DPER4xD NOT SUBSCRIPTEDs FIRST ELEMENT WILL BE USED.
- _ 3% _ 1. .__pv ARRAY NAME DPERAND NOT SUBSCRIPTED, FIRST ELEMENT WILL BE USED. -
381 I DY ARRAY NAME OFZRAND NOT SUBSCRIPTED» FIRST ELEMENT WILL BE USED.
384 I oY ARRAY NAME OFERAND NOT SUBSCRIPTED, FIRST ELEMENT WILL BE USED.
390 I oY ARRAY NAHE DPERAND NOT SUBSCRIPTED, FIRST ELEMENT wiLL BE USE0.
394 I M ARRAY NAME OPERAND NOT SUBSCRIPTEDs FIRST ELEMENT WILL BE YSED. ) e
400 1 [} ARRAY NAME DPLRAND NOT SUBSCRIPTEDs FIRST ELEMENT WILL BE USED.
208 i DY ARRAY NAME OPERAND MOT SUBSCRIPTED, FIRST ELEMENT WILL BE USED. . L
425 1 DY ARRAY NAME DPERAND NOT SUBSCRIPTED, FIRST ELEMENT WILL Bt USED.
329 1 DY ARRAY NAME DPERAND NOT SUBSCRIPTED, FIRST ELEMENT WILL BE USED. -
337 1 DY ARRAY NAME OPERAND NOT SUBSCRIFTEDs, FIRST ELEMENT WILL BE USED.
454 1 DY ARRAY NAME OPERAND NOT SUBSCRIPTED, FIRSF ELEMENT with BE USED. . _ _ .
460 i oY ARRAY NAME GPERAND NOT SUBSCRIPTEDs, FIRST ELEMENT WILL BE USED.
478 1 . _DY___ ___ ARRAY NAME OPERAND NOT SUBSCRIPTED, FIRST ELEMENT WILL BE USED. L
| 284 1 DY ARRAY NAME DFERAND MDT SUBSCRIPTED, FIRST ELEMENT WILL BE USED
ro 490 1 DY ARRAY NAME OPERAND NOT SUBSCRIPTEDs FIRST ELEMENT_MWILL_BE USED. e
N 496 I DY ARRAY NAHE DPERAND NOT SUBSCRIPTED, FIRST ELEMENT WILL BE USED.
_ s62_ I DY _ ARRAY. NAME OPERAND WOT SUBSCRIPTEDs FIRST ELEMENT WILL BE USED. o
i 527 1 DY ARRAY NAME DPERAND NCT SUBSCRIPTEDs FIRST ELEMENT WiLL BE USED.
533 ] . DY._ ARRAY NAME _DPERAND MOT SUBSCRIPTED, FIRST ELEMENT_WiLL BE YSED. e
539 1 DY ARRAY NAME OPERAND NOT SUBSCRIPTED, FIRST ELEMENT WILL BE USED.
545 1 DY ARRAY WAME OPERAND NOT, SUBSCRIPTEDs FIRST ELEMENT WILL BE USED. e
551 1 (i3] ARRAY "NAME DPERAND WGT SUBSCRIPTED, FIRST ELEMENT wItL BE USED.
569 1 DY _ARRAY NAME DPERAND NOT SUBSCRIPTEDs FIRST ELEMENT WILL BE USEQ. .
570 1 DvY ARRAY NAME DPERAND NOT SUBSCRIPTEDs, FIRST ELEMENT WILL BE USED.
_ sB2 I _. _9OY ARRAY NAME OPERAND NOT SUBSCRIPTEGs FIRST ELEMENT WILL BE USED. .
T 585 1 DY ARRAY NAME OPERAND 0T SUBSCRIPTED. FIRST ELEMENT WILL BE USED.
891 L DY____ __ ARRAY WAME OPERAND v T SUBSCRIPTEO» FIRST ELEMENT WILL GE USED. . . .. ___._._._ .
595 1 DY ARRAY NAME OPERAND NOT SUBSCHIPTEDs FIRST ELEMENT WILL BE USED.
01 I _ DY ARRAY NAME OPERAND NuT SUBSCRIPTED, FIRST ELEMENT WILL BE USED. . o
605 1 DY ARRAY NAME OPERAND NuT SUBSCRIPTED, FIRST ELEMENT WILL BE USED.
| 611 1 DY ARRAY NAME DPERAND NOT SUBSCRIPTEDs FERST ELEMENT WILL BE USED. e
615 I DY ARRAY NAME OPERAND NDT SUBSCRIPTED, FERST ELEMENT WILL BE USED.
621 _1_.___ Dy  ARRAY_NAME DPERAND, NOT SUBSCRIPTED, FIRST ELEMENT WILL BE USED. _ ~ } R
625 1 oY ARRAY NAME DPERAND NOT SUBSCRIPTEDs, FIRST ELEMENT WiLL BE USED.
664 I DY ARRAY NAME OPERAND NOT SUBSCRIPTED, FIRST ELEMENT WILL BE USED. o
675 i DY ARRAY MAME DPERAND NUT SUBSCRIPTED, FIRST ELEMENT WILL BE USED.
676 1 DVY ARRAY NAME DPERAND MOT SUSSCRIPTED, FIRST ELEMENT wilLL BE USED. . o
673 1 DY ARRAY NAME DPERAND NPT SUBSCRIPTEDs FIRST ELEMENT WILL BE USED.
680, 1 vy ARRAY NAME DPERAND N7 SUBSCRIPTED, FIRST ELEMENT WILL BE USED. . ___ . ) R
683 i DY ARRAY NAME NPERAMD NUT SUBSCRIPTED, FIRST ELEMENT WILL BE USED.
667 1 DY ARHAY NAME JPERAND NO¢ SUBSCRIPTEDs FIRST FLEMENT WILL BE USED, N
652 1 DY ARRAY NAME DPERAND nOT SUBSCRIPTED, FIRST ELEMENT WILL BE USED.
696 1 oy ARRAY NAME OPERAMD NOT SUBSCRIPTED, FIRST ELEMENT WILL BE USED.
704 1 DY ARRAY NAME OPERAND NOT SUBSCRIPTEDs FIRST ELEMENT wILL BE USED.
708 1 oY ARRAY NAME OPERAND NOT SUBSGRIPTED, FIRST ELEMENT wILL BE USED.
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o
- TPROGRAM PLANTPL  74/78 DPT=) FTN 4.44R401 03/30/77 14.28.28. PAGE 15 O
CARD NR. SEVERITY DETAILS DIAGNOSIS OF PROBLEM )
713 I oY ARRAY NAME OPERAND nOT SUBSCRIPTEDs FIRST ELEMENT WILL BE USED. 04 2?4 e
717 I DY ARRAY NAME OPERAND NOT SUBSCRIPTEDs FIRST ELEMENT WILL BE USED. =
© SUBROUTINE CRIT 74/74  OPT=1 FIN G.4+R401 03/30,77 14.28.28. PAGE 1 ot
)
T 1 T T T SUAROUTINE T CRITCXLEGSYLEGSXSTEPSYSTER) T o CRIT 2 -
COMMDN  TITLE(S) CRIT 3 3
DATA PAGE/0.0/ CRIT 4 I
PAGE=PAGE+1 CRIT 5 =)
5 Y=YLEG+5.0 CRIT 6 g
X250 e e e . e GRITY._ .. T R R,
CALL SYMBOLCXsYr3,0-TETLE»O.0,80) CRIT 8
. » . X=XLEG-24.0 . CRIT 9
CALL SYMBOL(XrYr3.055HPAGE 50,0+5) CRIT 10
S U X=XLEG~9.0 o o . L. CRIT.. . 11 . e
CaLL  NUMBER(Xs¥r3.0sF20Es040s=1) CRIT 12
Ny=XiI FG/XSTEP .. CRIT 13 S —_—
Ny=YLEG/YSTEP CRIT 14
- = C.Dp 1 I=i.nx : } ) . _CRIT 15 -
15 X=XSTEP#] CRIT 16
e _Lall PLOT(X»0,053) : . e SRAT. L 17 B
CALL OASHPT{X,YLEG,S.C CRIT 18
1 CANTINUE CRIT 19
bn 2 I=1.NY CRIT 20
| — .20 _ __ . Y=YSTEP®I O . ... KRIT 21 —_———
o CALL PLOTCD.0sY,3) CRIT 22
oo e CaLL DASHPTCXLEG,1s5,0) CRIT 23
o 2 CANTINUE . CRIT 24
| RETURN e eee_...EBRIT 25 L. e
END CRIT 26
_SUBROUTINE AX  74/74  DPT=1 FEN 4.4+4R401 03/30/77 14,28.28. PAGE 1
oy ... .SYBROUTINE AX{TIMELG D¥-DVX-TEMPLGsTEMPMNsDY»DVYY» TIMESP,TEMPSP) AX 2
CaALL PLOTCTIMELG*100.0,0.0,~3) AX 3
Catl AXIS(0.0504+0, 9HTIME(SEC) =0 TIMELG»0.0s0,05DXs0¥X) AX ] O
CatL AXIS(0.0,040,14HTEMPERATURE(C) » 14 TEMPLG»90,0, TENPHNDY,DVY) AX 5
5. CaLl CRITCTIMELG,TEMPLG»TIMESP, TEMPSP) T L. 6 _
RETURN AX 7
————— e END = - L L AX 8 _
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03/30477 CRC SCOPF 3.4.3L PSR . A01 03/15/77 MER

14420.58.5J0B. PLASMRZ AT JOT 33,  /BM -— 1HRZ
—16.20,58.8IN 16 CARDS READ. U200, S
14.20.58.1f 384 WORDS - FILE INPUT » DC 00
LANT CM40rMELeLIQO-P3. .
14.21.08.510A2994201, TMANISHI ’ +4. P23

14.21.08,5HATN BANGOU 01662

14.21,04.BETACON) (DEFAULT)

14,21,04.FILE OPENED -(AY) DUTPUT e
14.21.10.LABEL(OLD»R,L=PLANT76#*PLRLGUP»YSN=P4900)

¥0— LL ZS6NS DNd

10.20221+C MIT0 ASSIGNED)

14.28,25. MT 70 LFN=0LD (R) YSN=0P4900#¢

184.28.25. MT 70 LABEL MNAHE =PLANT76%*PLELGUF

18.28.725. HMT 70 E=01s T=002s C=77078» V¥=0001

18.24.25.COPYBFOLDsLG]

14,24.25.FILE QPENED =(AY) |G . — _

14,34, 30. COPYBF C(OLD»UP)

18.24.30.FILE QPENED =CAY) YP

16.26.33.COPYBF (DLDsL6)

14.28,30.COPYBF{QLD,UPP}

14.24.35.FILE OPENED ~CAY) UPP

\4.24,35. HETORNCOLOY .

18,28,35.UPOATE(P=UPsC=CrF,L=02

14,24,36.FJLE DPENED -{AY} C

14.24,41- UPDATE COMPLETE.

142284012 UPDATECP=UPP»C=CP,FrL=0) _ L ‘

14.26,041.FILE OPENED =(AY) CP

14.28,42+« UPDATE CDHMPLETE.

18,3402, FTNCI=CoR=00

10.26,43.FILE DPENED =CAY) LGO

14.28.26+ 27336 CF SECONDS CORPILATION TIWE , |
_ 16.28,28.FIN(I=CP,R=0) :

14.28.42. 5.357 CP SECONDS COMPILATION TIME
 18.28.43.SC_ 26688 WORDS - FILE LGB » EQ AY

14.28.43.5¢C 26752 wDRD FILE LG > EQ AY
14,28.483.5C 22208 WORDS - FILE UP » EQ AY
14.28,43.5¢C 3200 #DRO§ - FILE UPP > EQ AY
12428.43.8C 42432 WORDS_ - FILE ¢ » EQ AY e
14,28.43.5C 6848 WORDs - FILE CP » EQ ay
18.28,483.0P 63616 WORDS - FILE OUTPUT , D 40

14+28.43.COUNTERS. PUQ PRO PLOD.
14.28.83.H5 64512 WORDS (MAX 55 *40%6W05)

16.28,43.CP 37.345 SEC. 37,345 ADJ.
14,28,43.50 156.233 SEc.
14.28.43.CH 5162.945 KHS, 40.335 ADJ.
o 14.28.03.AYFL 33 KW i
14.28.43.55 77.681 SEC.
10,28.63.% ACCAT SYSTEW TIME= 1,3 MIN. (P=3)
18.28,634CH 22 SEC. D510 42515 PRU
14.28,43.RC 1974 TIMES.  HORII Q0439M
12.28.43.PP 262.875 SEc. DATE 03/30/77

14,28.83./11J1HRZ996201IMANISHI 4
13.28.63./1231HRZ520330PLASM 1.3 300€000)
14.28.43./13J14RZ i6 38 157 33
14,28,43.EJ END DF JOB, Bw
91 PAGES PRINTED :
5947 LINES PRINTED
|






