
APPENDIX A 

This section includes the program source code and a 
simulator block diagram. 
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SUBROUTINE/FUNCTION 
NAME 

INPUT 1 

INPUT 

PHEATR: 

REATEM: 

CHEMI: 

CHEM2: 

OUTPUT: 

HYDRO: 

RUNGE: 

PHEATC: 

EQTNS: 

REATC: 

INTHAL: 

VISCOS: 

LUDCMP: 

SOLVLU: 

RAN: 

FUNC: 

REACTR: 

APVT: 

FEG: 

~k=hnetder 
Consutting Engineers 

PURPOSE 

Reads input data: viz. coal conversion kinetics 

Reads input data: viz. Physical dimensions of the 
units, physical and thermal properties and hydrogen 
consumption kinetics 

Simulates preheater performance: Thermal and hydrogen 
consumption only 

Simulates reactor performance: Thermal balance only 

Init ial izes simulation of preheater: Chemical species 
conversion 

Init ial izes simulation of reactor: Chemical species 
conversion 

Prints output 

Calculates hydrodynamic parameters 

Runge-Kutta fourth-order integrator 

Simulates preheater performance: Chemical species 
conversion 

Calculates chemical species conversion rates 

Simulates reactor performance: Chemical species 
conversion 

Interval halving program to solve implicit equations 

Calculates viscosity of coal slurry in preheaters 

Calculates lower andupper triangular matrices 

Finds solution of matrix AX=B, after finding its LU 
equivalent matrices 

Random numbers generator 

Function routine that calls REACTR and FEG 

Simulates reactor performance: Hydrogen consumption 
only. 

Finds largest element for pivot and performs inter- 
changes 

Provides equations for calculation of gas holdup 

l l l i  I 
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PLOT.FTN 

(SOURCE PROGRAN) 
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OF-!1FORTRAH-77 V~.O-! 
PL.OT,FTN;202 

'195 

U197 

a198 

~77 

' 200 
0201 

~v~  

203 
+.~n4 
~z~5 

206 
207 

u208 
02,2~ 
~ q f h  

:=2!2 
~ 2 ~  2~7 

21;  

+216 
~217 
" ~  

219 
...++ 

022! 

. . ~w  . " i ~  

, , ; q q  

:27 
• . _  . ~ q  

"- ) " }  0 

V , . : ~ V  

m 

C,233 

~ 2~5 
23~ 

0237 

:.'3~ 

~241 
".+-. + ~  

"d."ffw 

. . . . .  !~-P,a~.-84 !0 , - .~ ,q0 Pa~e 5 
.', , ' : ;  TR,~,u,JUI'~=,WR 

P'~P.TU,"~ - T  .I. ~'T [ • rj~.*,~ • 0.*.=~ . . . .  + ' } -01,  J I .  + X , 3 ,  ~ , , . . ~ , O  
CALL T'r,--'~:" ~=.m: I:* o ~'~ = ,, - ,.T ,N . . . .  C G ~ . . U ~ P , A R G L ~ L E L . . s T ~ , ,  , . , P d . ~ u R t ~ I H ; r , ,  NCD~ 

i YLABEL(4>,HOATT) 
WRI~(I0~236) RTRC~ 
ORIGIN(1)=IO-J!FZX(0,267i8000,O) 
ORI,~IH(2)=II÷JIF!X(4,B~800O,O) 
CALL TNDFPI (GGROUP,ANGL,LBJEL~TRP,TSP,T~nRiBL~-RTRCD~ 

I YLABEL(5),NOATT) 
U.RITE'IO,236) RTHCB 
ORIGIN(1)=IO-JIFiX(O,2~7~OnO.O} 
,. ' ,,.,LhH(,:, - l ' l -~a[ ,  [Y/,i~.v:l{oOuu ,'~) 
C~LL TNDrrI,GGr.uUP;A,H=L~-v=L, :NP~Tor ~ :=,uHI=ZH,~TNu~), 

r~TT~'{ ! -!I ~ . . . . .  0 ~.;.,& RTHC£' 
T,HP{ L',=3 

, ~+ '  ; T ~ I  { - '~ "~ 'T tR~ '~'l , . . "X I~ ;  . "  ' . " I  T~ID T = D . T ~  .~ . ' . , v ' .m .T~ .  ' -e)  

t CHY;>~OkTT) 
l i P .  -p  4 . ' 9 ~  . 

. - . ~ . -  . •  _ + • p . p ~  - P ~ ; ~ l + r .  

-uH;++~+" h r . ;  F ! ]R~  a ~ r r l  2 ' r ! }  

THP,4):2 
, OP % C ~ f - ' .  ,p t 

OFCI+.N (+ ,--+ . . . . .  ..-, . . . . . . .  ~+,+ +... 
m~p, ,~- i . + ~  . , v+ .P  V + + .  ~ .~+m .-. . T , .=  • . I - -  . . . .  I . ~ , J r . , +  . ~  +%'~ un . . . .  H ,+ .  I I , J  . . . . . . . . . . . . .  u . . . .  

.Idr~ • . ~  . .I . . . . . .  . . . .  I . .  D - ~ ; : ~ - T -  .~ . '~ ;? ,  C~LL ......................... .... ~I,+~,,I.JU,., ........... ~I'~. ,- I ..... ~ .... =.,. 
~. RTr~CL:F,F'I r~OATT) 

: ' : ~ ' " : :  RET : ' " ' =  F~H . . . . .  3 ~ ..... r-,, -.=+.-- : ~ I D r r ' :  • :'~; 
~+ - '+.'+"..: 

~- . , i -  

: : "  25 :'~.~-'+ 
,+ .j++,. 

-U2ZTE'L:O~2~) J~X(J: f: '{ j) 
FOR.HAT(" , v, ~ ........... 

~ ,+ ,  + ; - + v • ,.;a.~ . , . .  ~.i + ..~,,.A % , .D  .~G ~J'JV ~ . .  J 
i ~ ' ; T ' - t  ~, - T f  *- ; T ~ ' r y f  i V :  : '  ;4~% = % ' ~ @ L I Y - V T T P V f  ~ ~." / " , "  .":" -': " : "  i ' ' V ' r t ' ~ k  " " '  ~ ' 

L i~ iTT= t~ ,p . .~ :  - . ~ P . , r *  n~-.+ , , ,+ ~ , ,  • ~ . . . .  . . . . .  r l . . - .V  . . . i t  . .  

C~HTIHUE 

~;-;'.'. . . . .  r I . . . . . . . . . . .  . . . . .  r+,.+;+R+H:R .~+++~.~ ..... ; 

C ~ r . ~ , ~ ' t  .~ : ' . " t  ' +.9"',+, +' 
............ F,RGH :~;rr~ ,J..~ 

' : aLL  9E~FP!(1) 

T q i ¢ ,  ~ 1 :  q :  - .'r , ~  :c '~ . :  ~ • 

CALL :+:='~ . . . . .  ~.-  " . . . . . . . .  • , ,+~, ,+ . , ,{  , v , , ~ , . .  ~ i ~ U , . . +  , ,  ¢ 1 ~ 0 ,  

,w. # 
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P[?-11 FORTRAN-77 V4.0-I 
FLOT.FTN;202 

0!44 
0145 

0'~47 503 
";'150 
0!,~I 
0152 
015~ 

015~ 
0157 

0157 ~ w ~  

01~0 
0!61 ~03 

.21~7 

0167 

017! 

017~ 
C.17~ 
0175 

O"-77 
~7~ 
0!: 7 

01~0 

v 

% ~  , , ~  ," 

C 

i 

/F77/TR:BLOCKS/~R 

~RITE(?,501) YTICK(1) 
FORMAT(F4.1) 

~RTIN " ~(RI,~.O) WRITE(~,~03} RI 
FORHAT(12) 
CLO~E (UNIT=?) 
OPEN (UNIT=~,F!LE:'SBi:£~O,I~]PLOT,~AT',STATU8='OI.I)') 
READ(~,300) CNY 
~RITE(IO~ZO0) CRY 

READ(9,~01) YLABEL(!) 
~RITE(IO,~01) YLABEL{I) 
FORmAT(A4) 
CONTINUE 
IF(R!.NE.O} READ(?,30~) ~E1 
FORmAT(A2) 
IF(RI.NE,O) WRITE(IOr~} RRI 
CLOSE (UNIT:?} 

TNP(1)=O 
T~P(2)=800,O 
TNP(~)=4 
TNP(5)=~ 

TS(1}=O 

TS(3)=O 
TS(4}:I 
T~i5)':O 

CALL T~DFP!(~ROUP~ARGL~LEVEL,T~P,T~F~T~ORI~IB~T~!C9, 
YLAEL{I),ROATT) 

~R!GI~(1)=IO-JIFIX(0.2iT~O00,~) 

ILABEL(Z)~OATT) 
QRITE(I072~} RTR~D 
ORIGINE!)=IO-JIFIX(O,2~7~O00,O) 
ORISI~(2)=I!÷JIFIX(2.~ZSgO0.O) 
CALL T~DFFI(~ROUP,ARGL,LEVEL,T~CP,TSP,TS,O~I~IH,RT~C~, 
YLABEL(~},NOATT} 
~RITE(IO,2~6) RTRCD 

I - D - 3 0  



DP-I1 FORTRAH-77 V4.0-1 
,~OT,rTN,~O~ 

)096 
1097 
dOGB 
009G 
4100 
)I01 9 
,102 
01~ 
0104 
• !CS i0 

C 
C 

0106 
hi07 

vilO 

11S 
11~ 

~!17 

V~ 

0123 

ink 

.126 
~i27 

t~.k 

• L ~ ' I  

0!35 
',~6 
37 

013~ 
~140 

0141 
0142 

7 
C 
C 
500 

14 

I? 

-"G 

C 
C 

17 

l,, 

w v ~ , ,  

i0:26:40 !4-Ha~-~4 
iF77/TRIDLOCKS/~R 

IXLAST=XH~X/IO,O;~BX 
JXHIN=X~IN 
ZJXHIR=JXHIN 
IF(XHIB.EQ,ZJXBIR) GO TO 9 
IF(XHIR.LT+O,O) IXFRST=!XFRBT-I 
JXHAX=XHAX " 
ZJXHAX=JXBAX 
.F,XHA,,.EQ.ZJXHAX~ ~) ;0 i .  
IF(XHAX,GT.O.O) IXLA=T=IXI.ABT+I 
CONTINUE 

XLAST=ZXLA~T 
XFRBT=IXFR~T 
XDIFF=(XLAST-XFR~T)/S.O 
DO 7 . . . .  
XTICK(1):XFR~T÷(I-I)~XD!FF 
CORTIRUE 

r - '%(, ,~e{vHi~v;  ~T  A"-~-:'/}iT.~J''~ V ' / -~D .~ I yW6y I  

YY=YY/IO.O 

~lY=,ilY÷1 
00 TO It 
V'I- ' , . 'V~t l  I~ fi 

Ir~;Y.~,~u,v~ '.-.._-"" ;0. !6 
,~Y=HY-I .-~ 

I Yr ;,~. i = :HIv,; ;-..Q~.il,'Y 
• "V  l AOT--~'~I~ ~ ~'I~ m.D.~i.'%" 

i ~ . r l - a l  " l i l ; ' l A i  ~ . T i ' J ~ . + i i l  

JY#i.!II=YHI~ 

T£~Y;$TN £r~ ~'. I' l , i ' " ;  %:"" [7 . . . . . . . . . . .  u , . . ,  (.,~.h. "~O ,'~ " 

J'!H~?I=YM-AX 
Wi,I t I  In t i - -W i • ,*';A 

• . , "  ....... ,-- . . . . . . . . . .  20 TO .-~0 

P~),.IT t'kl! :~ 

V! £GT-TVI6~T 

, Z A w I ' ; | ~ ; I  

~..~K,.,-Y.,.NT . . . . .  ~;~;rr 
~ T T ~ H C  

FORHAT(I~) 

P ~ e  
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PDP-II FORTRAN-77 V4.0-! 
F~OT,r=N,2O= 

004~ 
0047 
0043 

C 
m ~m 
LiOu~ 
00~3 OO~q 

,Z~o 
C 
C 

0061 

O0~S 26 
OO.i,6 
OO~7 

CO~? l 
• }070 2 
0071 
0072 
,}07~ 
,%,74 
;37: 

0077 
1 ATe 
f,,'%T~ 

g'J~q 
{'{,~,I 3 

C 
P 
w 

'j%¢. ~; 

. J~/ ,.i 

V .~. 

']9?2 
V ~ ; o  

-~0~,5 .~, 

i0:2~:40 14-Mas-~4 Fa~e 2 
IF77/TR:~LOCKSi~R 

LEVEL:63 
~GL:O.O 
ORIGIN(1):!O 

~RIGIN(2 ) : ! I  
LL CLDFPI(LEUEL,SBROUP~ARBL,SC,~ELL,ORI~IR~V!EW, 

R~CD,NOATT,BPECS) 
OPEN (UNIT:9,FILE:'QSt:Z~O,ISIPLOT,DAT',STAT~S='OLD') 

IF{RO.EO,I) OPER{UBIT=8,FILE:'~t:Z~O,!S]PTE~P,~T',~TRTU~:'OLW) 
IF(RO,EQ,2) OPEN{UNIT:~,FILE:'Q~I:[50,I~]PRY~AS.~T'~T~TU~='~L~') 
IF(RO.EQ.~} OPEN(UNIT:bFILE:'~BI:E~O,13]PHYLI~.DAT',~TA~S:'OL~'} 
IF(RO.EQ,4) ~PEN(U~IT:B,FILE:'~SI:E~OdS]P~O~.DRT',STATU~:'OL~') 
IF(RO,EQ,5) ~PEN(UNIT:S,FILE:'~I:[50,!~]PVI~CO.DAT',~T~T~S:'OL~'} 
!F{RO.E~.~) @PEN(UHZT:~,FILE:'~SI:[~O,I~]RTE~P,DAT',STATU~:'OLD". 

IF(RO.E~,?) OPE~{UBIT:~,FILE:'~SI:[5OdS]RCONC,DAT',ST&TU~='OLD') 

JffAX=R:÷2 
IF(RI.E.R,O) JH;~X=4 

DO i I=!~10! 
,,E . . . . .  ~I{,E..E-=~..~.,-,., '.~iJ}~J:bJMAX} 
X:.D--A(1) 
Y{I).-A(JH~X) 
;;.~:T.--~;.~.,: I ,X{I},Y{I) 
Ct]RTI,~UE 

~'-'T:, - " I  

y ' ~ t . V - y  ; t "l 

,;,HA-{; L; 

90 ~ i-b{~ 
r.- :';; : ~, LT. XHBI) v"::~: v: .": 

t , ~ . . . . . . .  , , .  y ~ ; ~ v - .  ~ 

;C:V:  T'. ~T ' i~Ay; ',"~72~ .'Y. ; '  
Pn}'T~i H." 

E<=O 
|~I--v 

XX-->~X/': 0,,~ 

XX:XX~IO,O 
" " - ' ;Y  ~- i ° '  T~ 
.HX#4X-! 
BO TO 4 
IXFRST=XHIN/IO.Ot.t~iX 
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POP-It . . . . . . . . . .  FuRTAA,+-;x V4.0-I i0.+0.40 14-Ba~-~4 
" ~ +  ~ T  " m ~ m  ; C 7 - 3 T  ~+  I ~ + ~ + ~ / l J  " -uu~.r.R,~u~ ,.,/,.n.LuuK~,.R 

Pa+.e I 

001 
~ V V ~  

0003  
"¢04 
005 

+14 

0017 

.)2Q 
0021 
n~22 

u025 
gO~ 
"}27 

uvoV 

On31 

L ~+--++ 
"4+:,, 
J ~  

' '+i: 

42  

; ;  ,+"+ .,~ ++i 
+ s + ~ +  

;+,~,++5 

C 
C 
C 
C 

C 

C 

,+.. 

C 

REAL~4 X,Y~XFRST,YFRST~XLAST~YLAST,XHIH,XH~X,Y~IR,YHAX 
REALI4 A 
INTEGER~2 i,N,~tX,HY,IXFRST, IYFRST,IXLAST,IYLAST,IX~IY 
INTEGER~ JHAX,J~NN 
DIHENSIO~ X(IOI)~Y(I~I)~IX(IOI),IY(I01) 
DIH~ISIOH A(12) 
DI~ENSIO~ XTICK(&),YTICK(&) 

R R=AL~M AHGL,SC(2) 
CHARACTER~2 RRI 
~HARA~T=R+~+ 9~HFIL>DG~F 
CHA~CTER+7 C~X+CHY 
CH~RACTER:~ CELL 
C~ARACTER+4 YLABEL(6) 
I~TEGER~2 TRPtS),TSP(6)~TS(7} 
!BTEGER~20BUFF(I}~I~ 
I~TEGER~2 IBUFF(9},ITERR~LEVEL,GGRCUP(2).VIEB(2),RTNCD~RC,RI 

IHTEGER+2 TSKCi(2)~G+LE(7)+~HATEV 
IHTEGER~4 IO,ibORIBIR(2)~OR(IO) 

EOUIVALEHCE i~O~!BUFF(+)) 

E~UIVALERCE (!~,!BUFF(~)} 
EOUIVALENCE (IbIBUFF+B)) 
DATA G~ROUP/O~/ 

~ATA . . . . . .  ~ ~ . . . .  

T....,+ll.,A,l"4w+ ! ,  .I...c,.-' " ~ w . b t ~ u ~ . ~ . t ~ w *  ~.m~nl #WJl+,l.,.¢+.,. , -  i,P,.,.. 

. I ; . ,  P . , ~ l  . . I . . . ,  t . . . . .  , 
~ H ;  ; . .  + , + ~ ' l a v , + , 7 + , l . l , . + .  + . T + + + . = +  

"" " I f +:~,.+ SWP~FI{ In; i) 

CALL ~ W F ' - ~ R ~ . + . ( ! I :  ! ? 

r . . , ,  ' : / 7 ;~+"T-+Tz~}4TT!  ,'C:.~J~l I+" q ~ . . . : ~ s ~ T M P P ; ' i  

C i .+ ; :L  : ' m  I : - . :  L : . T  I . . ; + : U + ' + ' : . , ' , . D . . , ' . . : .  , n T.+.a. _ +~.,F, +,',;I,.A,E,,,. . . . . . . . . . . . . . . . . .  n,SC,,~ . . . . . . . .  
,~,-1;.-.:~,.1~$ . . . . .  P.,.i 1 + .~r -+ .  _ ~ n " + ' ~ r ' . :  

.__.____,-.=',:..~;,~L~*. " . . . .  - , , - . u , ,  . . . .  
• +,,-. m..?. ~ - ~  : 
; r  ' r .+,~, j + +l: 1".-ELL= "PC]PtC' 

IF",F;O,E~+ 6 )  . . . . . . . . .  m-.. 
I F : , : C , E G , 7 : -  r . : ,  j ._  . . . . . . . . . . . . . .  .~.r.;,~,l~J 
iF{5"5,E{!,B} CELL:'RHYLI~' 
T m'~, .P~. m '+I ' - t  -P, " ~ '  .F(,", . . . . .  7)  UE;L- ~COP.++'+ 
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PLOT.UCM 

(USER COMMAND PROGRAM) 
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t 

L: 

f 

F: 

O TC, I -~D. l ;.~_ SET .,0~I .... -~,~NTRL. ~'~' 

F, EY . . . . . .  LV-~ 

.~:EY 'AA=O' 
KEY 'UT:I' 
KEY 'FT:iC-' 
I.:EY 'TH: : .  1" 
,~.EY ' T ~ = : . I '  
SET RO:O 
~ET Rl:.r;. v~ ,  
CHD T,,J~o 
KEY 'DR:DO~E~IU.~T' MSC '=:' : 

MEG , .,,T.,,~_-, :.n . . . . . .  

T?,T t'IU~ E~ ~,rE): 

GO A 

~ET RO:~EY 
TST KEY E.'] .~,H 

T~T I':EY EO T-,H 
~o j 

GET P,K~P.,K;K,L,C,R 
TST NU. W. E~ ~,EX 
MSG '~'~"'-"~ :~ I~IFUT? F..~THR ,a . . . .  ;'l{$ ~'I i ,"I 

SET ~::KE'; 
CMD UPD~T2 

WW~a v 

,w, Hr~ "HTC.'-:H TO ~:,T, 
GET P~F,R,E,K~E~C~E 
TST NU~ ER ~.-EX 

EET :~-v:,,, 
SET ~ ""-" 

~JT ,.-,~nT. 

, , ~  'H~UC E{ITE~' 

END 
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DATABASE SCHEMA 
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~R='OBI:E~O~I~]SZHI.PRT' 
.m  'J - .~  r" l  4 = ~ t  }~- ( }SI , [o ,  ~I,~.StH.,D.,,  

# 

I ,  PRO~S~.CO~ITIO~iS I ) . -  QB . . . . .  7,,,CO~])t..=:.-'-.~T nrr-:.-.~ 
• 1 LIE.I)EBIB~TIO~ ,=~'~-,~,,,.., 
• 2 FLO~_RATE.~LIER, Y F=~ 
o] FLO~.RATE.GAS F=F 
,4 T ~ , ~ T I J R E  F=F 
,~; HYIL~HC.GAS F=F 
,~ HY~.L"I]HC-LIO F=~ 
• 7 ~ , . ~ E C t E B . 1  F--F 

• 9 CO~_S.ECIES.~ F=F 
• 10 CO,~C_BPECI£L4 r, =.-, 
• 11 rm~r ==rr~.'= ~. F=F 
• 12 ~IC.S~CIE.R.~, F=F 

. . . . . . . . . . . .  F=E 

,I~ ~H,,.SP~C . . . . .  r-" F 
,1~ I~NC.=PEC..=..v F=F 
,17 ,~PARE..A F=F 
.IB ~PARE_B F:F 
• 17 ~PARLC "" " : ' ~ - : ~ = :  
• :0  ~PARE.D r-"  • "..'.,',.-.~n 
• .~I SPAF;':._E r -.~,R,,;, 

2 ,  EOUIPH~T.C~.T ='=0 ==- '~ - : ' : - ' , ' .  : ' - : : ~ , " : , ' n  . . . .  : ,  n~-~nr .  
. I  El~UI. EH~_: ~. : :-,. XJ "~.0;' 
,2 C~IT~.C;]BT '; :'-" 

.~ FIX~_F.~.~T ~:.-" 

,7  E, PARLA -:F , 
e-  

,,= B,~RLC =-~. . ' ; * - ; ;= ;  

• 12 ~PA~..F F:AH< ~C-" 
• 13 L~%'P.. ;':~,R{21 

II~--37 



SOURCE PROGRAM, TO ATTACH DATA TO GRAPHICS 
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SET 
KEY 
~ET 
~T 
S~T 
K--"Y 

3ET 
PHT 
P~T 

r,P 

3ET 
PHT 
PHT 
L"I~T 
wm= 

~ZT 

P~T 
PP~T 

,%Y 
CHI) 

B~T 
PRT 
P~T 
S~ 
KEY 
CHI) 
~T 

P!~T 
PRT 
HF,~ 
UCH 

COHTRL=CO~ITRL! 7~3 
'RA=I,;,I!" 
IO=~;O00000 
It=?~O000000 
M~G='~E=1.:,i=~O47Preheabr In !e t~7 ! '  HS~ 
~TCPTO 
12=10÷2~52~ 
I~=It÷43712 
12,13 
100071000 
HS~='AE=1,:,i=~O~TPreheatsP ~ut!~t~0471' 
HSG 
ATCPTO 

12,1~ 
100071000 

Hou 
~TCPTO 

'RA::, : . I ! '  
HSG:'~E:2.:.i=gO47F~eh~aWrg047!' 

ATCPTO 

I~-T~Lzoan~ 
I2rl~ 

ATCPTO 

!2,!~ 
!000,i000 
'P~UCH CO~PL~T~" 

I , - I ) -39 



SOURCE PROGRAM FOR DATA ENTRY INTO DATABASE 
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?ATAINI, FTN ~ 2 / ~  ~w~,m n~teR ~u~ 
Pa~e I 

0001 IMPLICIT !HTEGEF;~2 (A-Z) 
U A T="C, "~ 0002 C,,AR~,C . . . .  ~30 

)003 CUARACTER,~O LINE 

,~00~ REAL v ,,I ' ,~ ATA. IA~ .  

C 

. . . . . .  =E"I'C,,,A..A,,b~, ) STOP . . . . .  

1~3 OPEN ('JHIT=!,~ILE='~=I,r;~d.;= H , ~  ~=T~P'=='OL9 } 
{ 

0154 ~0 I I=b~ 
• ,~,J 1 READ(t,2, ~ 
15~ HRITE(5,~) A 

, tu=,  ~.., v . ~  

' 1 " t  D ~ / t . ' Y .  1 Vl 

n l . ' n  ~ J ~ , T T C ' / ~ , " ? ;  X !  

A147 U." .TTC:  ~... ~ ~ ~; 

C 

~-o ~ : ~ r , . .  ~.: LINE 

a17 Z c,lrnnc-~ . *~ . - . ,  • LI~E 
¢ ~ V  . '  C . ~ D W / ' . T / ~ I . I  ' I :  t ~ . h . ~ U  , , .bt~f ~ t ~ t~ t | l l  | S / ¢t.b ? & 9 f f d. n ~ v  # ~ l l  . $ 

017S : r n=t~n ~, , 
t ' .  '. 

' . ' ~ 1 S 0  : c t c c w ~ t r m : r . r = . :  ~ ~ :w~= . ' " u v a -  ~ ,  

0 1 ' ~ 4  c H o n n c t ~ ' . ' J . :  ~ :( 

IH7 ~¢. . .n~: .~  , 

0!90 ,o c~=~Tt~m. .1  . ~-;.-~.a , ' , " u , , ~  

L?2 READ(D7} X 
,.i ."~ U D T T ¢ , '  ~ ; . ~  X 

I-D-41 



,~-'~.... FORTffAH-77 V4,0-I 
I)ATAINI.~N~2 

0194 " 
0!95 10 
rHO~ 

01~7 
0198 
0199 
0200 
0201 
0202 
020:3 
0204 ~ ~k,k 

~ "v , J  

A~ ..:0~ 200 
0207 

0209 1~ 

v* .~v  
Oal. 12 
0212 

0214 
021~ 

. . : ,o  14 
A~40 

0220 

022~ 

n~'~'? 400 

~' .n  300 

0232 

vvtl, *~w ,m,v ,*w~ w, 
, F , , , T  ............. W,, 

E, ICO~.E(~ , . , .  ~ , L ,  X 

T I 0  T IPU 1 

,J.,IrJ A 
EtDTTCfl¢, '?i ;~ 
i*~ t L. i,¢14.s 

I)0,~ n • .0 .  K:I,NO,t=EC 
K! =K÷~ 

~RITE(5,7) .~" 

FORHAT (~H! ~ ! .  : . . . .  ,1 : , :~ .~ .=  ,."1 ~. "., '~,~' l '~ 
. T : . .  ' PU)I~" 

t-n T~ ~)IT.,IUE 
.[ '  t !  F; .A1) , ,  , .- ) 

COHTIHUZ 

.nO 12 ~-~-~- 
~EAI)(I,~} A 
~P,,ITE(S,D A 

RC~Tif l.ill Lit(Z 

FORHAT'I~X,A2~' 

~0 400 K- . ,~  
L't -V'I 
Dc~rlt ( .?i )( 

"Ic'I~E'Sr!" X 

~ f ~CTPQfPU~P .P  ~ I '~ ~, ,p~kl~.c!, 
P~ITTUH¢'  

EE~O(I,:) 

PrI~TTHII~ 

T~'t~CTPI)'TtCT~PU'AIt ~,TO) "~ETACH" 

CLOF, E (UNIT='} 
STOP 'JO) )O,~(Z ~ 
END 

PJ~ 2 
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SIMREPORT.UC~ 

(USER COMMAND PROGRAM) 

Ill 

Sohneidir 
Conxultlna Inglneere 

fill I 

I-D-44 
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SET 
M~G 
MSG 
BET 
CHD 
KEY 
,~:EY 
I,:EY 
HSI3 
UCH 
EHZl 

COHTRL=COH,~,,L ! 7~S 
'CF GRAPHICAL REPORT" 
'ST CBS TO EXIT' 

~ . = ~  Ot ~ ~ R ~ DPD DT DT' H~G O~..E~Orl.3.IH,.=,O .... R, . 
REFORT 
I /  

t t  

HSG 
'ST ~ORHAL EXIT' 
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SIMREPORT.RPT 

(OUTPUT ~ORMATING PROGRAM) 

I I I | 
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::U(2} 
~-~u,Ll,, 0 . . . .  u.,.u]..HRE. ORT.OUT 
C'T 

L=3,1 
V='CORPREHE~ISIVE GRArHI~,L-R.PO..T ,0.45, 

L=O:! 
V:'gATE: ',0{I0) 

V=%p%,~,'?~" 
L=~,O 

U='CAPITAL',O(30) 

U='VARiA~',O(90) 
LeVy .. 

- , % . ,  
=~  Y U 

:C,2 

e~.r, ~--L" 

L=:,C" 

9='COST',0(~7) 
e ~  w ~ w ~  ~ w ~ w ~ l  

V='~ST',O(92) 

V='( ~ }',0(31) 
V='{~/YR)',O(4~) 

V='(~/YR)',O(7~) 
V='~$1YR)',O(?!) 

V= . . . . . . . . .  ,0(30) 
V='- . . . . . . . .  ',0(45) 
V= . . . . . . . . . . . . .  ,0{~0) 
V=' . . . . . .  ,0{7~) 
V= . . . . . . . . .  ",0(90) 

~=E(2)A(1),O(IO> 
V=E(~)A(2),O{30),'EIO,4' 
V~E(2)AC~),O(45),'EIO,4' 
V=E(2)A(4),O(60},'EIO.~" 
V=E(2}A(~)~O(75),'EIO.4' 
V=E(2)A(~)~O(?O),'E!O.~" 

=F 
L=I,0 

V='- . . . . . . . . .  ,0(~0) 
V='- . . . . . . . . .  ' ,0(~5 
V='- . . . . . . . . . .  ~O(~O) 
V='- . . . . . . . . .  " ,0(~)  
V= . . . . . . . . . .  ",0(90) 

V='Tot~I',O(IO) 
V=÷E(2)A(2;~O(3OJ,'EIO.4' 

V=÷E(3}~(-4}.O':~),'EIO.~' 
V=~E(2}A(~),O(,'~),'EIO.¥ 
V=÷E(2)A(~},O(90)~'EIO.~' 
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N 

qP 

© ! 

C~O 
C ~  0°4 ©~6 OoS Z,© 

i . v - 4 9  • 



? 
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N 

li 
d " 

qP 

0 
d ' 

0°0 

I , I  I 1 

0 ,8  0 ,4  0 ,8  O,O 1,o 

ollrrJw, lCl[ ~ ~ ' l ' , l O l  

(ODIEI, I l l ~ )  

PREHEATER HYDROGEN PROFILE 
(OAS PHASE) 
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G 
N 

X 

ji 

4D 

eq 

© ! 

©o© 
©o~ 1,© 

PRE~F_ATER. ~ PF~FZLE 
(LZGLJZD P ~ )  
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qP 
| 

O 
m e  

0 
d 

g 

,4 

qP 

N 

o r 
d 

O00 0,2 0.4 0,8 0,8 1,0 

DIIrrANCE ALONO PIqBtEATER 

(OIHB~ZOflLF.S8) 

PREHEATER CONCENTRATION PROFILE 
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c~ 

x 

4~ 

j = 

° u:o 

ma 

C~ j 

c~© 

43 

- I , ,  ! I I 

0o~ 0°4  ©oe 0o8 1 .0  

PR~H'~TF.R CO~CF~i'P~--TXO~ PROFILE 
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114 
8 , 
0 
1.4 

IS 

d 

t B  

J 

N. 

c~ 

cT 

o l .  
d 

0,0 0o2 0*4 0.8 0,8 1~0 

DIITNIC[ &LOliO ~ 1 1 [ R  

( O ~ Z O I C [ U )  

PREHEATER VISCOSXTY PROFILE 
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? 
0 
e,q 

4) 

N 
t4 

q, 

e; 

li 
e0 

c; 

o L 
d 

0.0 Oel 0*4 0,8 O,g 1.0 

ozlrrANc[ N.mO IE,CT~ 
(oxNmsxa(,as) 

REACTOR HYDflOGE~ PROF!LE 

(GAS PHASE) 
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©o~ ©°4 ©oe 2,0 

I-D-57 



w 
0 

S 

0 
d 

0 
d 

, i i  - i - 

0 

o L 

~Q 
O,i 0.4 0,8 0,8 1,0 

( O l ~ I O I L E 8 8 1  

REACTOR ~ R A T Z O N  PFII~ZLE 
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.'o 
N 

ql, 
d 

i _ _  

I 

o I I I I d 
0,0 O,t 0.4 O,e 0,8 1,0 

oIIrT.4EE ~ REACTOR 

(O~ME)I6ZOM,.F~) 

REACTOR CONCENTRATION PROF'ILE 
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SRC- I I PROCESS 

| 

I 

FEB) COAL 

I 
RECYCI.ED SOLVENT 

I 
RECYCLED HYOItOGTN 

I 
St.Ul~r P~PA,~AT[DN 

I 
i 

I 
i 

I 
Io 

I 
it 

! 
| 

! 

I 
i 
i 

~URRY I 
FEED ~ i 

i PflEI~TER 
e 

i 
RE~Ct.~ 
SLURRY I 

I 
| 

I 
e 

I 
o 

I 
e 

I 
i 

I 
I 

! 

i 
i 

I 
i 

i 
¢ 

I 
a 

! 

IX 
LIII~ACTIOIq 

I 
e 

I 

i 
e 

L[~IFIEO ! 
! 

! 

, i 

. ! 
, ! 
, V A ~  ! 

, ! 

i 
I 

' ! 

' i 
' I 

e 

° I 
I 

• I 
e 

' I 
, ' e  , ' 

e 

e 

e 

i 
III i 

SEPARATIONS 
I 

GAS TREATING 

,,,! r '  

uomo "1' a --'b 
F c.o..,Tm ! ii 

J 

m L  -! 

H2 I 
IV 

O01N ~ OF~AT[ON!~ 

I 
I 

I 
I 

I 
J 

I 
a 

I 
i i  

I 
e 

I 
' '~ GAS PI~OUCI"S I 
: "- ~s,  ~ ,  coz, H2o I 

i 
e 

I 
i 
e 

I 
i 
t 

I 
e 

I 
p 

I ~ LIGHT DISTILLATES 
i WlOOlE OISTILLATES 
i 
' ~ IEAW D[STILLATES 
I 
am 

I 

i 
i 

! 

i 
ii 

I 
o 

t 
o 

I 
e 

! 

i 
ASH, SIAC 

I 

i 
i 
i v 
i 



BATE: 5!071S4 

COMPRE'H.EflSIVE ~RAPHICAL-R, EPORT 

PAGE ! 

CAPITAL OPERATIRB MAI~TEfl£flCE 
COST COST COST 
( $ ) (~/YR,) (~/YR) 

FIXED 
COST 
($/YR) 

VARIABLE 
r~T ~ww# 

{~!YR,) 

Prehe~ter 0.66,,D+.~ 0.436BD÷09 0,1SSZD÷07 0,I005D÷07 

To%~l 0.I~06D÷09' O.4~BSD÷09 0.~569D÷07 ~.195~B÷07 0.~6D÷09 
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