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NHOMAEDELHY 2D, MBUIEBEO T TN TH T B AR S CEN L TRA OB N
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BT ERERDOBIRIRT A BE=T DR NIELND) DT =T 2R —E0 0 RIKT =T
DI FRA~ELND, ARBRDT v E=T XL —2TlE, D BETIIHILN, AX KFE, EH, T
VINT CRETINEET Do 0T, T EST OMBCRIE, MR, B RCR TRER LR DM IEAED | F
EEORE T =7 4 51E0, BT B =T ORSMAITOZENEEIL ) 2B D Flash AT
L HWT LT AR KGR, BF TN %0 T D, Flash AL BEHZ 2128 eI
U ATV DI, T BT RESEGENTNDE, ERBIED DA RERET D, ZD7- Flash 7 A
Mo, I KIRT =T 20 BET 5,

WIEDIRFEIZOWTIE, W EIT REFAR DRI LS TRO DL D03, BE OB H & 3 5
(270570 8 B DIREL NN DM HEATIG AT, EEOEL SV OBIEZERR L TREIT ~&xt5
DIREITECTHEWSIT 52T EHIOT VX —2hh ) ESHLIEN KD, 207D IMEHRIC
32 BDar Tyt a g, BT =T HEDOKRIEKET =T ThHDOT, M= 7yt
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T A0 C DN ) L7202 D, T TUREB L S EB D I BED B, A B D AN ET) (IBIRR T LD 7))
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LY VYA T T Lyt B RDEG A Ly E R OaL TN B L5, T DIE
7>, 1st Reformer DRBEZEXNE 7 7> (FDF: Forced Draft Fan) . #E4 AHEH 1~ 7> (IDF: Induced
Draft Fan) Z1X0 %, & KB TV o OA A NVR THENMBEL 25, 2SR 7L oo KR
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VAT A — b R TBIROTF 2 — T REDTD DT — AT 4— b T u APEK AL AR
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WIS D, AT 44— L8 I21, st Reformer 88 O & {EHEEN, 2nd Reformer, HTS, LTS, Methanator,
TR ET ARG O T e AR D OBEUZ LS TE =¥ — (bbb, 1E-T, 7V
FE=T T URATIE AT A= LV AT AP IR EHERA—T AV T AV AT L THD,
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505 [°C}
314[°C] 105 [bar] 105 [bar] 329.7[t/h]
&g

Steam Drum SSH Loss
N o 218.502 2.202
105 bar 314 °C
MMkJ/h MMkJ/h
314[°C] 105 [bar] 333.0 [t/h] ’; - 100[bar] 500[°C] N
Boiler 103-JT1 Back{ 329.7[t/h] 103-JT2 Condensing
425169 MMkJ/h  126.2 [t/h]  [Reforming Turbine Turbine
Steam 18904 kW 6015 kW
13 [v/h] 33 [t/h] 71=80% n1=75%
e ‘
HP ECO Let Down Steam
@ 289.064 Drum 42 [bar] 381 [°C] 298.8 [t/h] 31.0[t/h]
MMkJ/h ¢ N
2.0 [t/h] 0.0 [t/h] 20.5[t/h] 630 [t/h] [175[t/h] | 83[t/n] |56.7 [t/h]
: | 104-JT 105-JT
|Item Steam |7 345 kW 1651 kW
0 L/O Pump [250 kW 15.6 t/h 35%
0.0 [t/h] S/0 Pump [150 kW [3.3 t/h 35%
FDF 400 kW __[58 t/h 50%
IDF 400 kW __[58 t/h 50% 7 7=65% 7 1=80%
0.0 [t/h]
_ 4.5 [bar] 241 [°C] . 101-JC - 105-JC 103-JC

0.28 [bar] 0.28[bar] 0.28[bar]

12.4 | PC Stripper
[t/n] 28.803
MMkJ/h

10.7 [t/h]

322.0 [t/h] 132[°C]

M oty -2 —
2.87[bar] )132[°C] 2.87[bar] 50 [C]
Deaerator 132[°C

~N 333.0 [t/h] LP-ECO
f A 111.227 MMkJ/h

Boiler Charge Pump
3483 kW

X 4 TroE=7 7 atRRT —ALY AT LM (2000t/d, & ERJE 200bar)

4 \ZAEPERE 2000 t/d, T E=T AT 200bar DL XU L g FART ST T aRAD AT 4 —
LYAT DR, TURE=T IO ADAT f— LV AT AT, @E, FE, RED 3 FEOAT (—L15%
B THERL SV, B AT 4 — DTENZENDET) DFEHE (Steam Header) /T L CHA S5, L FIZAT 4
— LV AT DO ELHA T D, BEATA— DI AT AT Ly Y+ A7 a7 1//4}(103 7)
DI EL THWBID, TRAF —LRE2E 2 T, ZORFITIE 100bar, 500°C & & i & Dl B &
(Super-Heated Steam) &L CffR952LEL TU 5, Steam Turbine i, 15/E4#—E> (Back Turbine) LiE
#i4—¥ > (Condensing Turbine) |Z KAEIE41, KH /) Steam Turbine (%, Back Turbine & Condensing
Turbine I3 T TEXDHIENTED, K 4 T, GRAT A2 T Ly P+ A7 a7 w3 (103-1)D
ATEEEh /1%, ARF24,919kW T, ZhE—#10 Back | Condensing Turbine TEY ) ZEAGL TV, mEA
74 —Al%, Back Turbine (Z3 AL, —HEHE (22Tl 42bar) OE T THis S #1580 1%, Condensing
Turbine FIZIEHILD, Condensmg Turbine ® Hi 113 0.28 bar F£ & (68°C) FTIEI 4L, HAKSIL T LR
YT THRRIET T NTIEDILD,

FIEMP)DAT 4 —LDETE, 1% Reformer DH#EEE ) (1 Reformer (Z AT 4 — L& AMHG T D720 D
JEINIZE->THRED, K 4 TiL, MP Steam Header 2>51d, 1%, 2" Reformer ~~¢ Reforming Steam
(126.2t/h). Air Steam (6.6t/d)D i, FDF, IDF, A1 /LR 7 BRENH A7 ¢ —2(20.5t/d), =727 Ly
(101-DBRENH AT ¢ — 2(63.0t/h), NG =22 7L P (102-D)BRENH AT ¢ — A (17.5t/h), AT —FaR> 7
(104-DBRE) AT ¢ — 2 (8.3t/h), = 7 Ly (105-D)BREN AT ¢ — L(56.7th) 23 HH D &4, AR
298.8t/h WMEEL7/2D, ZIUTK LT ARIE(LP)D AT 4 — AL, FrtRar 7 AR (PC) AR/ —UR

B 13 BT u AT YA ar T ANRE Ver.3 — 10 —



AT —HAT 4 —A5(02.4t1h), T T L AZ—(RAT—HEEKOBRE)H AT 4 —L(9.40h), HoE T
21.8t/h B2V FDF, IDF, A A /LRy 7BREIH O Back Turbine M AT ¢—20 20.5t/h L. Steam
Drum 76D "2 7 (R %Sy D IERE 2 RE T DT 0) AT —2 1.3th A bG8 21.8t/h &3
VAT 5728 MP Steam Header 7°5 LP Steam Header ~®D LM 71 0.0t/h TH S,

PLEXD, K 4 DAT =T ATIE, AR A T Ly P+ A7 a7 Lo P (103-1)ERED
Back Turbine(103-JT1)H: 25D 2 B & IT 298.8t/h E720 | Ak Aar T Lo+ U A a7
Y (103-1) D ¥ FT B & /) 2%, 24,919kW TH Y, Back Turbine, Condensing Turbine ¢ Turbine
Efficiency=80%, 75%% HIv>T. Back Turbine, Condensing Turbine ¢ AEnthalpy %, 206.9kJ/kg &
694.7kJ/kg TIHHZ L5, Condensing Turbine Suction Steam % %% :x[t/h]EL T, LA FOXED, &/E
(HP) Steam Flow Rate, Condensing Turbine Suction Steam (X% #1241, 329.7t/h, 31.0t/h EH HS4,
Turbine D /1%, 18,949kW. 5,970kW &725,

[206.944 % (298.8 + x) + 693.435% x| 1000 /3600 = 24,919

CDATA—LREEMNT DT, A= —RATFT 4 —Lb—HF—(SSH) &L T
218.403x10°%kJ/h=218.403MMkJ/h. Boiler &L T 425.191MMkJ/h, &£ (HP)== /)~ A —(ECO)EL T
291.145MMkJ/h, {&JE(LP)T= /)~ AH—(ECO)EL T 111.216MMkJ/h OESMIEL/25, 2 SSH,
Boiler, HP-ECO, LP-ECO D E\, T A%, AR 7 BB ANLOEAEL L, 13 Reformer Furnace OJ&5HE
DHOEEIL SSH /3 —TF— iR A7 —I2X> T,

AR, JEMER . BAGR, MERORFHIID G A T Ly P+ A7)V 7Ly O Fy EE )
N iRz ey OFTEEN ) N E DIV, FIEOMERAT (— LN DY, HP Steam Header D
Back Turbine, Condensing Turbine O P 2 8) /1Bl 77 2328300, HP Steam Header JiE &3 K95, 2T
f£\ >, SSH, Boiler, HP-ECO, LP-ECO D EMEAE (L | BREHR BAALIZ B2 KT L Tp<, 16>
T, JEME R A RCR RO EHE 2 EEICEHE 50 Thiud (Bl 213, 2459 _ED Guarantee &
ZRDDHEDTDID) | B AT A — LANTUALFHR L, HAR, R T B ZANLOEEI, B
1*t Reformer Furnace JEWDEAEIL T AT A b Liz9 2 T IREHER AL OB HAITHOME R H D, L
DL, HARDOBRFHNEITHLHINT, AT 4— 2% 1T, TR AMBRICKEREGH B BHERHLDT Tk,
JERE R B HCR, R ROEFRBRIZES T AT 4 — LR OEEEE DK EBEZ T HENIR
THARW, EMER, B AR MER T B ADRFHUR RO OB 7m0t GG R OFR R 7E
D7D R AL Z R T 2D ThHIUL, BERAT 4 — LT AGHREATO LB TR,
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505 [°C}

314[°C] 105 [bar] 105 [bar] 329.7[t/h]
O

A [ S
Steam Drum SSH Loss i Import/Export
105 bar 314 °C 218.502 2202 i e
Y ar
MMkJ/h MMkJ/h
314[°C] 105 [bar] 333.0 [t/h] — ” 100[bar] 500[°C] N
¢ D
Boiler 103-JT1 Back 103-JT2 Condensing
425.169 MMkJ/h Reforming Turbine Turbine
Steam
1.3 [t/h] 3.3 [t/h] 71=80% n=75%
Air
oo b
289.064 o
@ MMkJ/h 4.5[bar] ¢ 42 [bar] 381 [C]:
42[bar] i 42lbar] 8.3 [t/h]
2.0 [t/h] 3810°C) 20.5[t/h] issic) JIE
I /E;
50 [bar] Liq. -~ iy mport/Export
o 42[bar] |
Sat. Lia. | HE
""""" % Lasbar] 7 1=80%
4.5[bar] 247[°C] 45[bar] i
241[°C] Sat. Vap!
4.5 [bar] i 101-JC 103-JC
¢ 5 D
241 [°C] 12.4| PG Stripper Sbar | 0.28[bar] 0.28(bar]
[t/h]| 28.803 241[°Cli
MMkJ/h 45 [bar]
287[bar] Sat. Liq.
Sat. Vap.
[L 4.5[bar] Sht. Lia. 2
ok
4.5[bar]
v ( 287barl)sat o [bar] \
lgg[ga[:]/ . Deaerator Sat Liq.132[°C] =TS
- 333.0 [t/h] LP-ECO
MMkJ/h

Boiler Charge Pump
1349 kW

X5 AT 4—AV AT LG

4 JOBABRIHNT, AT 4—L%1L, LP, MP, LP Steam Header 7)>5@ Deaerator, Boiler Charge
Pump, Steam Drum L C HP Steam Header VYA 7 /LA EZ G2, 7 0B AOYE IS - BUNSFHE
DRBELFRIC, AT 4 — L NFADFHREHELLL TWDDIE, 2OV A7 UVEEIRR B3 $H D, £2
T. ¥ 4189 AT 4—2Lb/3T7 A% Base Steam Balance &L C. [E#i R, AR MR O RS
AR5, 22 CL AFRE T, K 5 IR TATA— LV AT LEOREEL, JR T/ 9 HP Steam
Header ~® HP 27— A RIS L OZDOBIER L Fix L, A7 4 —LN\TUAZFHRT 5, EHE R,
BRGR . MBCROME YRR RO, 5T T LD T ARE G DT WEINCGEHRIZEY NG, =7
— BRI A, A Ty EREN AT 4 — 52 —E 2 (101-JT, 102-JT, 103-JT, 105-JT)D AT H /)
E 4R THDITK L TE T D, K4 DAT — L —E U FrE ) EARBRERR G ROAT 4 — LK
—EUHETE ) EDFEIL, Ak HP Steam Header fil#a D LEL TERINLHDY, K 5 DERIZ, HP Steam
Header fi5 % Fix 3°%&. Fix L7z HP Steam Header ~0 HP A7 — AD 4G f: &, HP Steam Header
DEEEDFE, HLUL, MP Steam Header ~OfiK Al RE R LM BRI EEDFE, Lir>THND, £
ITC.ZOEETZINX—EHEELTT TN 272012, K 5 O SR TRTIRAER72 HP Steam
Export (Import), MP Steam Export (Import)&i% &L, A7 4—2L&E% NG #5 L T Credit/Discredit -5,
Fio, AR O FHIESTIE, MP Steam, LP Steam (2L MBS MBI 0550855, DAL,
5D EHETART MP, LP DBAZHGR A OWEE I IE D EAT 4 —LNTF U RE BT 2, AT 4 — LED
NG ~OFAREIL, UL T2 W5,

HP Steam: 98.3Nm’-NG/t-Steam
MP Steam: 92.6 Nm*-NG/t-Steam

B 13 BT u AT YA ar T ANRE Ver.3 - 12—



I, HAEARE OB HARMLUZ SV TIE, Appendix 2D L,

[4) ﬁx%ﬁﬁ%&‘-’»
X 2 (TR T IO AFR BFD T, JEME R, BCR. RO DYF A7 BRKEDHRTHDHHR,

JFBHE B D e, 7L R D DT VT DIEREZITIRI =011, AR B HZRNLDYH A2
VISR R ET2 D,
E%EHQ: (CH4, H2, Nz, AI’, HgO) "
I_ BRERE T
T4 (CH,) NG > Co-Mo |[370°C 370°C
—_—> > . » Zn-0 ——
Compressor Ni-Mo
35.6[bar]
Recycle
with CHy S/€=3.0
—p 1st 850°C ond 1000°C Drain
Reforming __ | Reformer _»| Reformer | gl B Out
Steam (H,0) [©
; 315%C 200°C 80°C i H,0
YoA—3IUJ I8 JIRIER
Air Steam N
(H,0) i
‘ T co: Make Up
i 330°C B Hy/N,=3.0
—> Air — De-CO, » Methanator > Drain —
g Compressor Out
(02, N2, Ar) ¢ o 200°G 10 o
Recycle without CH, 28[bar]

X 6 HARNDYFAZNVRAL b

T2 B BRNEDVY AT VNT, A G Tt DEAR L F G E WS DRI DT DN TED,
BHCR BECRICH DT AR E ENDRTINEL, AX Y KF, B, TI TUE=T THY, FE
JREALDEE, TV DYEMEATIRITOITIE, AKFE TNA VY ATV L0 ERHD, KFEIL, st
Reformer (2B W TR /LF—%ffi> THELILD, £ DIKFEE 13 Reformer D TRV AV /LT 5D ThHIL
X=X —DMERIT /2D, T2, AU A2V LT 2" Reformer TEFREAEDIZDIZ— VR BES LD
72D VY ATNSND KB NEIET =T G RUITMEDNDZEITITRDR, 65T, KFEDOYH A7 /11%
BERA A2 T LoD NNV AT N LT JTNE 0, fBL, BT AN 1, 28bar ELTNAHD T, )#4’
JNVOILIEX, 28bar LA EMLELE72 % UL, U A VLT BH AL, AR EFENTWDGAITIE, 56N
Bieh, TUOB=T EHGRIZEST, Ay AT REEME Th D, 7 ATHMREH DT, &
BiCR TIRMES B 728412, Purge WALD T VAL Z BT DI5E %0, ZDT2OICT VA % B ~HA
INUTZNDS, ZDITAIAZ PG FITNEGE | EDAZ L H B GRICATDHINT, Reformer THMiEL
7RI, B EGRDOARTEEAT AR EN EH-T 5, Ko T, Purge Rate & B2 01T, 7o =7 &S
\ZEN AT D, 16T AZUNEENDTADYYF AT AE, 19 Reformer DFRINIIYH A7/ DB
o5, AL, 1% Reformer O AFIZ, Appendix (ZdHHN—AF—ZX(ERER 2000 t/d, 7 E=7 G k/E
200bar DXL g IR T BT 7t R) DH AR PFD K0, Bk A3 7 L% A D% 28bar &9
HIR5IE, 35.6bar THY, U A7V DIEEIL, 35.6bar LL BB L7225, DL EXY | [X] 2 @ BFD, &%, 1
WRDDIY AT NEEZ DO THIUL, ZD Recycle Point (X, X 6 [ZIREAT/RT 2 AT CTHDL, ZOHA

B 13 BT u AT YA ar T ANRE Ver.3 — 13—



F% Overall IZ 1 7y /L CAMDEERTDHE KT LD,

Fg,: Recycle without CH, Feop® Stripped CO,

—>
F,: De-Sulphur H, Fist
F,: Feed NG Synthesis
F,: Reforming Gas
Steam Gasification
F,: Air — Section
Fg: Air Steam Fater: Hy0

Fry: Recycle with|CH,

X 7 HA% Overall 7ayZ7EF0D AHF

7 12777, IGasification Section | E 22—/ LT, T A%% Overall 1282 T, X 8 IZR_RT/KIFZ LR, &=
FAR . IREESBE. KBNS — A Vi a o TR (RS BE 2 & D AT ETIT
W) ELTERDBILENTES,

F;
F,—

—>
Fa Fl M |FolFs| M
F, Generate Generate
Foq — P, P,
Fg

Feop
Frs
Fua De-CO, Fus De-H,0 Fus |, F1s
P, P,

| FWater 5

X 8 Overall 7utyy FsEEY 2—/L

8ITRT 4 DOy U ZHRED, AR, HADRRE | B{bRET L (INRET V) T ELT
BT D, (AL, FIRIED FIL, K i OFARESIMVERL, MBS TR § 55y j OFVE
(kmolV/ AL T —% fi; CRU(F=(fi1, fiz fis fias fiss fior fi fis fi9) Ds FRGT j1E, 173 CHay 23 Ha, 373 CO,
4 53 CO2, 5 28 Nay 6 75 Ar, 7 75 NHs, 8 728 02, 9 28 HoO LTt 975, X 8 OF 7T ut v v 7 HEHEIT,
RS#Re s e L L CO A E2 =y b L TOKLKD TIERWO T, ety v 7 A0 | HHOf
1%, A8/ (Hypothetical) 72b D L7220, D712, fitlAE 51X HI~H6 LLTWD, LU, &7 rtyy
CUHEREOREREERICIWTC, AR, HRRIRDIREE, JE A HLIEL TOD3, 22T 357 A% 5
ET R DENCET NV THY, BT AIAKR BB TII RV, A2 —& BT, EMR.
AR BEREEBIC, VA7V 7 a—%E%T Online TH ARG ET /LEZEBNTT20DMLHNT TH

%13 B aE AT YA a7 ANRE Ver3 — 14—



Do THEALI2b =4 DA=y Mo DT, BNTUR EFENETDHHERHLLb LR, ZD
LA ZARAERYIZ Cooling <X° Heating & T, REZ[AIRET D,

(1) k£ K (H, Generate) FEAE

(1-1)  ADFEM:
Fi: ML 460°C. ) 35.6 bar
Fo: W 460°C, 7] 35.6 bar
Fa: W 460°C, £7) 35.6 bar
Fry: RJE 460°C. J£77 35.6 bar
Py =R+ +F + B

(1-2)  HOwREM:
Fip: 1RE 850°C, JE/J 35.6 bar

(1-3) Fokyi JHERE
X4 [ Gasification Section &Y= —/L® 1st, 2nd Reformer, HTS, LTS, Methanator 18 U T/K
F&2 4 %95 Overall Reaction 1, YR 2 D ThH D,

(a) CHs + 2H,0 — CO2 + 4H;
(b) NH; — 1/2N, + 3/2H;

L, RQ)DAZ RbFz r, (b)) T E=T L% (M~ V& Recycle SNHT L E=T
@ Reformer TOENELEZT) 1.0 L35, 22T, AXHR{LREIL, T AR Overall TOHi5
b THDH, £Z T, Appendix ([ZH D, N—AF7—Z (FE& 2000 t/d, 7 E=7"H B 200bar
DAL R g NIRRT =T TR R) DHARWEIN L O, TS 5 (1 Reformer
Inlet) LR AREE 75 15 F5(Synthesis Gas Compressor Inlet)? Methane E/Ljii &% LD, r ZLL F D
FRIZR TN TES,

_(2,337.11-78.67) ~
r= 2337.115 0.966339

fBL., Fii lZBF5 S/IC=3.0 THHD T, Fy DF/AFEIL, 3.0¢fi1 E72DIDCHHTE S5,
(2) ZF 4R (N, Generate) HEEE

-1) A Dk
Fr: IR 400°C, 77 35.6 bar
Fg: 1% 400°C, H/J 35.6 bar

(2-2) HOHEREME
Fua: 18 1000°C, J£77 35.6 bar

(2-3) Zuky T RERE
Fy,=Fy, +F+
EHRIT, PEINDZEK P OMEEREZ | Fin T OKFTRBENEE T 52 L TS5, 1>
T, R()DHZEHE AT 22812720, iFRiR LR 1.0 L5 2D,

(c) 02 + 2H, — 2H,0

AL, B H AT L vh AT, Hi/No=3.0 ThHDHD T, SN DHZER  Fr DENREIT,

B 13 BT u AT YA ar T ANRE Ver.3 — 15—



WDIHNTRKDHZEDTED,
jiS,Z

15,5
F7-., Air Steam Jii (%, (Air Steam it & )/(Air Steam it E+Air it £)=0.1 LV

=3.0 L22A LT Air: Fy DFENLTR 5 g4 5

Air_Steamz%-Airz0.1111-Air

LB E91Z Air Steam: Fs DBV TR EZTHE S5,
(3) Witk (De—CO,)
(3-1) M RS
Fus: 1R 40°C., J£ /) 28 bar
Fcop: 1RJE 68°C, /7 28 bar
(3-2) ey THERE
iR EE 7 e AL T, A CO RN, KT AX—AT 600ppm MK EHEERTHLH, 22
TIIAH A% Overall (B2~ 1% A + Methanation) & L CHEZ TWDD T, COL 2 BlifRE 1.0 &
EFT Do
(4) ik (De—H,0)
(3) WiiRMEE (De-COy) D H OIS EL T, 40°C, 28 bar L THDHD T, Flash FHHETT),

(5] REAOFHE
7 =T BT v AT A F AL (Energy Consumption)&id, 7 =7 1 ho 4720 JFUEF BREIEL
THEH L7 NG @ LHV(Low Heating Value)b L TRILS4L, AFRE TIX, (1)Steam Balance 7t .
(2)Furnace Balance 7%, (3)Energy Consumption at% MDJIAIZ, [Energy Consumption Form 01.xlsx | % ff]
WTHEHT D, 2077 AV TlE, BANZES, WEHRME, - 2RE, T EEEELER T, L TOFBIzRE
T, ANENTODAEIL, Appendix (2R _X—24—Z PFD, MBI K, BLOK 4 |TRT_R—Ar—2R
DAT A —LNTURZEDED Th D,

(1) Steam Balance

Steam
Flow Rate Enthalpy

(1) Deaerator Balance
(a) Output
Boiler Charge Pump Discharge

High Pressure Liquid to Boiler 333.0 |(t/h) 554.85 |[kJ/kgl
Middle Pressure Liquid for Quench 0.0 [(t/h) 554.85 |[kJ/kgl
Deaerated Steam 10.7 |(t/h) 272260 |[kJ/ke]
(b) Input
Low Temperature Heater Heat Duty Ai [kd/kgl
Process Condensate Stripper 28.803 |MMkJ/h 2316.4 12.4 |(t/h) 623.60 |[kJ/kgl
Low Temp Heater 0.000 |MMkJ/h 2316.4 0.0 [(t/h) 623.60 |[kJ/ke]
High Temperature Heater 0.000 |MMkJ/h 2066.3 0.0 [(t/h) 1101.41 |[kJ/kg]  42bar Sat Liquid
0.0 [(t/h) 2743.00 [[kJ/kg]l  4.5bar sat Vapor
(t/h) 623.60 |[kJ/kg]  4.5bar sat Liquid
Boiler Feed Water < 321.9 |(t/h 554.84 |[kJ/kgl
Deaeration Steam 9.4 |(t/ 2940.00 |[kJ/ke]

5[ 2T 4 — DL AT LRI ) 1T HD% | Steam Balance 2% %179, Deaerator Balance T, £
AT =Ly T A2 TR, RIBAT 4 — A — XA, EIRAT 4 — L — XA AT

B 13 BT u AT YA ar T ANRE Ver.3 — 16 —



L. BN, B XA BHZ LT, Boiler Feed Water ¥t & (Deaerator 45 /K &) | Deaeration
Steam(l K H KA XY EEZFH 25, FIEAT 4 — ALy MUV BEBIOED 7 = F i &,
Low Pressure Steam Header Balance % 515 L CHJ8 Tonrd, 7= F it &lL, High Pressure Steam
Header DAT 4 — AFLEIZK L THEFIT/NSNOT, 0.0th DEETH, RER[ETITZRD3, Low
Pressure Steam Header Balance (Zd&V%55415, Boiler Charge Pump Discharge DfEZ#E0IKL A JJL
EREAANEIZIVIORSEL2L6TED,

(2) Low Pressure Steam Header Balance

(a) Output
Low Temperature Heater
Process Condensate Stripper 12.4 |(t/h) 2940.00 |[kJ/ke]
Low Temp Heater 0.0 |(t/h) 2940.00 |[kJ/kel
Deaeration Steam 9.4 |(t/h) 2940.00 |[kJ/ke]
(b) Input
High Pressure Letdown Steam 1.3 |(t/h) 2743.00 |[kJ/kel
LO/SO IDF/FDF Turbine Outlet 20.5 |(t/h) 2956.40 |[kJ/ke]
High Temperature Heater 0.0 [(t/h) 2743.00 |[kJ/kel
Middle Pressure Letdown 4.5 bar Header Input 0.0 [(t/h) 2940.00 |[kJ/ke]
Middle Pressure Letdown 42 bar Header Output 0.0 3167.70 |[kJ/kel
Boiler Charge Pump Discharge 0.0& 554.84 |[kJ/kel

Deacerator Balance, Low Pressure Steam Header Balance (235> T, FIEAT f—Lb~oZ —MBIEFA
TA— Ly — DLy N BEPNFE S, Middle Pressure Steam Header Balance @ Output @
“Letdown to 4.2 bar Steam Header” T& X5,

(3) Middle Pressure Steam Header Balance

(a) Output
Air Compressor Air Flow [kmol/h] [ 12936 |kw 63.0 |(t/h)
NG Compressor NG Flow [ 2835.00 |[kmol/h] [ 3498 |kw 175 |(t/h)
Boiler Charge Pump 8.3 [(t/h)
Refregiration Compressor | 11651 |kW 56.7 |(t/h)
Reformering Steam 126.2 |(t/h)
Air Steam 6.6 |(t/h)
High Temperature Heater 0.0 [(t/h)
LO/SO,IDF/FDF Turbine Outlet ’—2'9-5-%
Letdown to 4.2 bar Steam Header 0.0 |t/
Total 298.8 (t/h)

(b) Input
Synthesis Gas + Recycle Compressor 24919 kW (t/h) Maxmum Extructed Steam Flow Rate
MP Steam Import [ o00]wn

Middle Pressure Steam (%, ElZ= 7Ly ¥HE) /), Reforming Steam, Air Steam &L Tffiioi15, Air
Compressor, NG Compressor T2 8) /)38 LA T 4 — LHE &1L, Air it & [kmol/h], NG it &
[kmol/h]& A J1Z5 45 &L, Base Case @ Air i £, NG Jit B\ ZR D RICIVR DD, ZDIED, 1k
a7y OpTEE) /), Reforming Steam Jiit & [t/h], Air Steam it &= [t/h|Z AN )T HZE T, FIERT
A Dy B —INBOR ) BB R ER) DN FHR CT& D, ZHUCH LT, BRI A7 a7 Ly
YHZ = O K R Z FTEE8) ) J0RO | i KR DS S EH AR LD S D7 WA,
HIEAT — A0 Import &5 HT 5,

(4) High Pressure Steam Header Balance

(a) Output
Synthesis and Recycle Gas Compressor Turbine
Extract Steam Flow Rate 298.8 |(t/h)
Suction Flow Rate 329.7 |(t/h)
Condensing Flow 30.9 [(t/h)
(b) Input
High Pressure Steam Header Flow Rate (t/h)
High Pressure Steam Import/Export [ o0o0]wn

High Pressure Steam Header Balance |3, &1k -Vt A7/ a T Lol /), PERT (—LaL B
i, Fix L7o @ EAT — A #(329.7 t/h)LY . High Pressure Steam Import/Export s 5 H 7L, (5)
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Required Heat for Steam System (Z LP-ECO, HP-ECO, Boiler, SSH ® &, B E\ B [MMkJ/h]Z 7~ 7,

(5) Required Heat for Steam System

LP-ECO 111.216 (MMkJ/h
HP-ECO 291.145 |MMkJ/h
Boiler 425191 |MMkJ/h
SSH 218408 |MMkJ/h

(2) Furnace Balance
AT A= LV AT LTHEERDENT, TAR, G MAROT B AL DEREI B LT, 1¢
Reformer Furnace @ Flue Gas T ABOEENL, SHIZHEIZJSE T A Furnace Heater,
Axially Boiler, SSH /N —F—|ZX o TGS LD, T E=T 7 B ADREHT, 19 Reformer %15
72245 Furnace THEHSNDREITHY | AKIZ. Axially Boiler, SSH /N—F—% 57z 1%
Reformer Furnace J#3E, Process Furnace JE1H D BF 725 FHA LB L72 D, LN, ARETIZ, A7
A= LYV AT I HAREBIE G T T M TEINSGEH R AT | 72 % TP Furnace &
EORFHE, AT A— LV AT DB LT RO SGE FREELEA LR, £Z T AT 41— LV A
T LEE D AR O R E/2DFERIZEY . Problem Table Z/Ej%L . Grand Composite Curve,
Furnace Curve &Y., Flue Gas it A F L, LB EI 2 HER 2L E LT,
HARIZBIT D, 7o AR RFi A%, Appendix (2759 PDF @ Item Number T H 4 #UiE, 101-C,
102-C, 103-C, 106-C, 104-C, 104CA L72V, G RGARDMIRHFEAIL, NH; Convertor tHF @ 123-C &
725, ZAUIKIL T, T ARDOIKIETE AL, 103-B, Reformer Preheater (R-PreH). 101-B(1% Reformer).,
1%t Reformer N Riser Heater (Riser), Air Heater TV, ZAUIAT 4 — LT AT AOKIRFEAREL T
LP-ECO, HP-ECO, Boiler, SSH 23 M#>%, ZAL5 it i LARIR A DO BAST 1L, 7 m e AFHS
Ko TRARLH, BHGIREE, BRIREZIE, 7 e ARFHIKAF LW EB L TELIZ R, £ZT,
NS 7 EiEIR AL 9 RIRIT RO BB fif A | N— A — ARG OBA ST L, AR &2 R
FTLT R RABITATAR T LI TRIT 2, TAROERIAI LI Air Heater DISAOIKIR IR
K1, 1% Reformer A 1 Methane it & [kmol/h]/NEVE IR T DRI ETHY ., BGRDO &R
FEAARIL, NH3 Convertor Hi Pt BV ITH T HNRFLEL LD, £o, DARKIBFLRD Air
Heater (3, 225 mASBVA I T HRFE THD, £Z T, “Ist Reformer Inlet Methane Flow
Rate Flow Rate”, “NH3 Convertor Outlet Flow Rate”% A JJZE %%, “Air Flow Rate”% Steam Balance
RS HEL L TR A E T D, T, A Tmin=10[K]&EL T, miRIAOHHRIRE, B
AR E % 10[K]S 7 FL T Problem Table #+5 f (ZZAEIIN R EAZ EXE T,

B 13 BT u AT YA ar T ANRE Ver.3 — 18 —



Process Heat Exchangers & Furnaces

1st Reformer Inlet Methane Flow Rate Flow Rate 2337.10 |[kmol/h]

NH3 Convertor Outlet Flow Rate 43173.01 |[kmol/h]

Air Flow Rate 3277.84 |[kmol/h]
Base Case] Shifted
Heat Duty Heat Duty

Items [MMkJ/h] [MMkJ/h]

101-C 354.291 354.291

102-C 28.466 28.466

103-C 72.73 72.730

106-C 93.685 93.685

114-C 56.262 56.262

114-CA 29.429 29.429

123-C 224.785 224.785

103-B 26.759 26.759

R-PreH 37.99 37.990

101-B 477.055 477.055

Riser 5.039 5.039

Air Heater 25.096 25.096

Shifted (Atmin=10.0 K)

Item Temp [°C] Temp [°C] Heat Duty HCFR Temp [°C] Temp [°C]
In Out [MMkJ/h] [MMkJ/h/°C] In Out

101-C 1000 424 354.291 |0.615089 990 414 990 414
102-C 424 375 28.466 [ 0.580939 414 365 414 365
103-C 448 324 72.730 [ 0.586532 438 314 438 314
106-C 130 68 93.685 [ 1.511048 120 58 120 58
114-C 337 160 56.262 | 0.317864 327 150 327 150
114-CA 160 70 29.429 [0.326989 150 60 150 60
123-C 390 160 224.785 |0.977326 380 150 380 150
103-B 153 370 26.759 | -0.1233 153 370 153 370
R-PreH 370 460 37.990 | -0.4221 370 460 370 460
101-B 460 827| 477.055 | -1.2999 460 827 460 827
Riser 827 837 5.039 | -0.5039 827 837 827 837
Air H 184 400 25.096 | -0.1162 184 400 184 400
LP ECO 50 132] 111.216 | -1.3563 50 132 50 132
HP_ECO 132 313[ 291.145 | —1.6085 132 313 132 313
Boiler 313 314| 425.191 | -425.1910 313 314 313 314
SSH 314 505| 218403 | —-1.1435 314 505 314 505

ZOMBEITK TS Problem Table Z 5 HIL | Z4LIZxf 9% Grand Composite Curve Z X, Air
Preheater. Fuel Preheater H H Flue Gas {EJE =200°C% 5|2 Furnace Curve #4425, 2D
Furnace Curve Zii 7= 72 NG Fuel &% . Excess Air 5% CHEE 45,

Rise r
Temperature Interval Hot Stream Heat Capacity Flow Rate Cold Stream Heat Capacity Flow Rate Heat Balance|  Accumulated Deficit | Accumulated Heat Flow
e K [MMKkJ/h] [MMkJ/h] [MMkJ/h]
I

000000 77660984
9410855 | 000000 | 9410855 | 77660984 | 870.71839
0503900 11189 | 04.10855 | 9522043 | 87011839 | 871.83027
1299877 22050201 | 9522043 [ ~12528158 | 871.83027 | 651.32827
1299877 E 8227170 | ~12528158 | ~207.55328 | 651.32827 | 56905656
042211 E 2091086 | 20755328 | ~228.46414 | 569.05656 | 548.14570
586532 “0.42211 - 8.73508 | ~228.46414 | 23719922 | 648.14570 | 539.41062
0580939 | 0586532 042211 - - 23719922 [ 24277277 | 639.41062 | 53383707

0580939 | 0586532 “0.42211 0116185 E ] 77277 [ ~253.05871 | 5338370

0580939 | 0586532 7326 | | -oaz2it 0161 E 871 [ ~248 42841 | 523551

0580039 | 0586532 7326 | 01233 01161 - 80914 | 24842841 [ ~24461927 | 528.181
586532 7326 | 01233 “0.1161 - 24461927 [ 23774551 | 631.09057 | 53886433
586532 786 7326 | 0.1233 01161 E 74551 [ ~231.26173 | 538.86433 | 54534811
786 7326 | 0.1233 o161 425191 42 26173 [ ~65539703 | 545.34811 | 12121281
786 7326 | 01233 “o.1161 1608536 -7 39703 [ ~726.71393 | 121.21281 | 4989592
786 7326 | 0.1233 ~1.608536 =i 71393 [ 74025035 | 49.89502 | 3635949
7864 | 7326 ~1.608536 E 25035 [ ~741.19039 | 3635049 | 3541945
0326989 ~1.608536 = 19039 | 76425823 | 3541945 | 1235161
0326989 1356200 i 25823 [ ~776.60084 | _12.35161 | _ 0.00000
1511048 0326989 ~1.356290 2 60984 [ ~747.70498 2890486
1511048 ~1.356290 [ —747.70498 | 74739546 | 28.90486 | 2921438
=1.356290 1085032 | 74739546 | ~758.24578 | 2921438 18.36406:

75824578 1836406

42 bar Package Boiler Case

Heat Load Boiler 70.703 [MMkJ/h
SSH 11.669 |MMkJ/h
HP ECO 24.982 |[MMkJ/h
LP ECO 15.221 |MMkJ/h
Total 122.575 |MMkJ/h

Fuel NG Flow Rate 165.217 kmol/h

2000 t/h NH3 Grand Composite Curve Case

Heat Load 776.610 MMkJ/h

Fuel NG Flow Rate 1046.779 kmo
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2500

Grand Composite Curve

2000 /

/

1500
d Ce ite Curve
=r==Furnace Curve

1000

Temperatre [°C]

500 // ( /
0 100 200 300 400 500 600 700 800 900
Heat Duty [MMkJ/h]

0

|5t Grand Composite Curve Cl&, Furnace Curve |&, [EAR TSI TS, Lo, EBEOT &
=7 7' av A1) 5, Furnace (1% Reformer /318) Tld, WERRYZ2H1FI0> 5, 7 22 A Furnace /858 23
600°CHHIL TEVESIL, SSH N—F—RRLL 600 CHUTIZRRES 15, 20728, Overall Furnace
ZhEEAF A, Furnace Curve [XEAR CITLEITERW, 2 THERLIZREIO &iX, HSETHEY)
FHICHAERZRDRBBIZB T2 & THY, P LEETHD,

(3) Energy Consumption
T ARG (T AR, JERMEE . G AR mEGR) K0, U NG it &, Purge U AR T & DMFHIL,
(1) Steam Balance, (2) Furnace Balance C. Import Steam(100bar, 42bar)iit &, /b @0 BEPAEHIE &
(NG ELOMR SV TS, JREALIE, BB, BB NG &4 LHV #2553 252412, Purge Gas,
Imported (Exported) Steam % LHV #2%5 D _F Credit L, B2 A RER 720 (1 b2 720) D /LF —

=N
mELUTRBIEND,
Feed Methan 2335.0 [kmol/h
Fuel Methan 1046.8 |kmol/h
HP Steam Inport 0.0 [t/h 0.00 [kmol/h 0.00 [NM3/h [ 0000 [MMkJ/h |
MP Steam Inport 00 [t/n 0.00 |kmol/h 0.00 [NM3/h [ 0000 [MMkJ/h |

|
JEENG i & REENG i &, S ER O EAT 4 — A EE ST — 2L TIRIAT AT — A
B ElE, Al NG JREICHAE T2, Purge Gas DRI EA AL, &R DB R S 720 D
LHV ZHWC, 5B NG, %8t NG, Purge Gas @ LHV #5945,
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Flow Number 1 25 30 36
Flow Description Feed NG Fuel NG Purge to Fuel-1 Purge to Fuel-2 Purge to Fuel-3

C:‘itemg Heating Heating Heating Heating Heating
Compornent (GAS)kcal [kmol/h] |[Nm3/h] |Value [kmol/h] |[Nm3/h] |Value [kmol/h] |[Nm3/h] |Value [kmol/h] |[Nm3/h] [Value [kmol/h] |[Nm3/h] [Value

/Nm3 [MMkeal/h] [MMkcal/h] [MMkcal/h] [MMkcal/h] [MMkcal/h]
Methane 8555.3 | 2335.00 | 52336.69 44776 | 1046.78 | 2346251 200.73 27.08 607.01 519 3261 730.92 6.25 16.91 379.04 324
Hydrogen 2578.7 0.00 0.00 0.00 0.00 0.00 0.00 250.04 | 5604.33 14.45 3240 726.29 1.87 0.83 18.68 0.05
co 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
C02 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Nitrogen 00 0.00 0.00 0.00 0.00 0.00 0.00 8285 | 1856.96 0.00 16.22 363.67 0.00 0.75 16.74 0.00
Argon 0.0 0.00 0.00 0.00 0.00 0.00 0.00 22.86 512.48 0.00 7.07 158.53 0.00 0.59 13.19 0.00
Ammonia 3381.0 0.00 0.00 0.00 0.00 0.00 0.00 6.09 136.50 0.46 10.39 232.94 0.79 6.09 136.47 0.46
Oxygen 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H20 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 2335.00 | 52336.69 44776 | 1046.78 | 2346251 200.73 388.92 | 8717.28 20.11 98.70 | 2212.35 8.91 2517 564.11 3.75

e e e C VR AEN
J5UBF LHV + 8 LHV +HP Steam Import LHV+MP Steam Import LHV-Purge LHV

TR, PR (83.4 t/h) TEIV, JFLHANL (Energy Consumption) 235 (H;;;tini Value[MMkcaIzZ]7 _
HEND, AL, 22Tl & LHV #H R IC, MKS BALROT — )Fuel 20073
B P 7= MRS | JELEAAT 1 MMkeal/t-NH; 725 TUND, 7, JBUH T —o
1 = . N N o (4)MP Inpo 0.000
NEOfE B &1, Fuel #2° Under Estimate S3LCERY, lHHOT =T~ (5)Purg;—)1rt 20,1065
- . . (6)Purge—2 -8.91374
T2t ADHDIVGBIRSFHE I TS, - T, T2 TRD T EAL T, (D)Purge=3 =3.75235
AR D LB AT T 5. Nt kca/h] | 1571
Rate[t/h] 834
JRE{L (Energy
Consumption) 7.382641
MMkcal/t-NH3]

RETEA

(1)

RIRITA(AH 2 100%) : 25°C., 10bar

)

€)

Rl

Z250(N2:78.08mol%, 0,:20.95mo1%, Ar:0.93mol%, C0O,:0.04mol%), 25°C. 1.013bar
TAVART f— I (AT 14— LRED Export/Import 9°5)

2—=74U74

WHIK S 30°C, Y 400)
EEAT 4 —I:
»  100bar, 500°C
> 42bar, 381°C
»  4.5bar, 241°C
REHZ, W 25 CORIRIT A (A2 100%) TERHAE T D, A7 AL, JRBALOFHHRIZIHEWT, %
BN~ — AT Credit L THOD,
PRBE 22 50(N2:78.08mol%, 02:20.95mol%, Ar:0.93mol%, CO,:0.04mol%). 25°C. 1.013bar
Furnace D EF B 217935 121%. Air Excess=5% CalE 125,
B AR ESNTODBZENETHR THDN, NIRRT 7=V 75T —72 8 OFE 1 HEICHOWT
I, AREICB O TS LT,
WL 7 o E=T W EHCREVIEE 22 L a T Ly OFTEE /) E LT, B IR
RBZFHENOFRTT AT M5,
4

TE=T fafii, 1.013 bar, 2,000t/day
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[7] FRERFEI<HIT SR HE
(1) HARIZOWTHL, EEfiish 7 & AV, JERER, AR, MR OFHR L IH],
(2) AT A—LRDOT IR ARFHEILARSTEWY, {HL, Hlli& Upload &#1% Excel Sheet LT, X 5 (Z-4 O
TR ENLTEAT 4 — LN T U AGHE AR HP, MP Steam Import/Export DFFHE, H AR 7L vt
(NG 27 Lo, 27 ar 7 Lyy) OFTEE H ORER E2179,

(8] 44>y
B RRBUGA 78 B (MR HIUT) | B, [BEHE (G A T Lyt a7 Ly ) 2o
TUTLL I THAD 7 (BB A B O PFTEEN /). A B - H A et AERR) 2179, € DML B L7 58k
WMPBLYGE | T T DT — vV AT — 2O aR i G T — X a2 T RGO b & B RS S
Z&,
(8-1) TUE=TE R inas - R K O g AR
T —— R Ral—alli LT R ARROWE I BUNSGGHRORE R RGO il
& s ARG T 5, DL NIRRT SRR 2%1] (Temkin-Pyzhevi)Z 5,

TR ST AR R D i O 2T L T 0@y
N, + 3H, = 2NH3
NoDTHEHEEL LT, LA N O E XA WS,

Fy, - 15

1.5
e LI LV [kmol N> Consumed/m? cat h]
Pn, P,

£ =475
k _1 79X104e—87090/RT
1 - .
k _ 2 75X1016e—198464/RT
-1 T <~

T: temperature [K]

pi: partial pressure [bar]

R=8.314 [kJ/K +kmol]

BT E D BN R AR SRR [’ ] 24 720 D Ny OTHE @ EE [kmol/h] TR L IEMHE (L= F—E

D HANL R I [kI/kgmol| TH 5,

31275 3Cik : Aratijo, A. and S. Skogestad, “Control structure design for the ammonia synthesis
process”, Comput. Chem Eng, 32,2920-2932 (2008)

(8-2) Z&BE (1)
TURET AIIN—= LI T AT 7 AT — DR BE LT 555123 LLFOHFIETH AV T 21T,
2B, T =T AT 3|21, Boiler Charge Pump /O @ EDAZTE LT KEMIETHIENTE
By ATTE LT IKOEEIENIT, WEHROTRIRT 2= BNHOWBND, LT 47 74 —Reboiler (2
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1L, AT 4—LFRD MP Steam &) LN TED,

RS IBE R FUEL , BERII T T T 4 T ENECR W R ARE B B IR SERESIND,
TFRARRE B EOHER FIET, N —Z AT E->TRRDMN, =T N —ZHEL T, IROKT
HWRTDHIELNTED,

G*=S8F-K-\p,-(p,=p,)

B, G*  FFRAR KL B (2285 JLYUE) [kg/m?-s]. SF: Rl EAR %L, K BRI & 2 ik /1 Ko sk
FOFFR AR LRI /], pre R B [kg/m’] py: 285 BE [kg/mP ] CThhD, T2 TR, BEffRIL, B
FUCRIfR72< 0.6m LU FFARZRXGEEREL K 121X, 0.05 m/s 25, F7=, R EFREL SF 121X,
0.8 ZHVWDZEET D, Be DG HEIZIT, BEIR 80%% VD, BETHIT, IRIRALKS - KK D B D72
¥ 2m, BEJEER L, AR — VR Ty T D76 4 m MHEEEL ., JFEHERE B TB RIS +1 m &35,

(8-3) BRRHids
IR U [W/m? K] LT I BIfR2<ER | OEEZHWD, Fo, IRAAE W TR E R
& A[m*)zRD 5,
Q=U-4-4T,
fHL ., BRI THARD C, BWRELZEAT 25 H (A A2 @i T 55 6) 13, AT, DA
(21, Weighted (273 a TXE)D) Z VDM ERH LD THEETLHIL,
® 1 RIECELRE

[SRIERINEN {ERITRVILEN AR BB W/m?P K]

HA HA 200
53 A 200
53 L3 300
T A (EE) % (7 F8) 1,500
T A i3 200
T A (UEiE) A 500
A (ki) i3 1,000
A i (7538) 500
53 i (7%38) 1,000

(8-4) IEIEHE

8-4-1 "7
R T DRIANE, FRE DR DIXEEE (E—2) 2 HWHZLeT D, R 7 O E#E) /) 4K
. E— X DOEEE S ERDD, B TNRIE 80%., Ry T - B— X DRI AL, AR TS
D 2%ET 5,

8-4-2 T Ty
ar It Ty ORTANT, AT 4 — KX —E 2 (Condensing Turbine)x b2 L35, 22
Tyt T OB AR | PrEAREEE T 5, 27 LY Polytrophic Efficiency
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% 75%E U CHTEEY /1R o T L yth - X —E U OB AL, a7 Ly S EE D 2%
T8,

[9) SRREELFEMESE
9.1 FRAH
() FEELT BB, B, LR AEPE RS DORIN, T BT Al el 2 E B L T ut A tEx
RETL . WU B R, BCR BERD T 0 ERAT0—2 AT 7T ORI EAT,
Q) HARNOAT 4 — LR ETCORREBRLICTINNF —[FHA(TE=T 1t HIVEAEETHDIT
VB RV — B IRIHEHEIFIZ Upload)z KD, ZZ Tk, KIESIDAT 4 — DA FEFIZIETH
Fol RN B By, 2O —T VT B ROVREHE & A R L, AT =L — & TR
LieoiiBl 3528,
Q) BEERDT AT T AR, BRETO YL T 228,

9.2 FHmEHE

RO G MR B B L O EHAE AR 32,

(1) BEFOFEHZEZHRL TNDD

Q) THRNAF—HEERL DM > TREERZ Ll - EtL T s
(3) ETORIAZHRL TWDHD

JRAEL T VAR —MIEYEHIi 5, ERICIDNRTHILbHVED,

9.3 LR—MEZ:
(1) BISEEHR MBI 28 (1 H Web 12480 .
@) HHIIR:9 A 3 HOK) EF T
UL

MKEUGTIBRRE

@ /Lt =—h : 201444 A 10 HfF AR

@ Version1 : 2014 44 A 28 HfY
[3]%t7iar (R) DR Aidid

@® Version2 : 201446 A 9 Hf}
PN g

@® Version3 : 201446 H 12 HfS
IR EAIOF R 1 2B BLOY BBFRFEEEIE,
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Appendix 1
N2 — A

(FER: 2000 t/d, 7 B=T & RE 200bar DL~ aF )L T E=T T akR)

A% PFD
42[bar] 381[°C]
MP Steam
9.568 11.593 11.700 o
MMkJ/h  MMkJ/h MMkJ/h

Air-Steam Heater
25.096 MMkJ/h

159 4orcl | 184°C
159 400[°C]
Air [°c]
101-J4 103-D
3219 kW 2nd
Air Compressor 12677 kW Reformer
102-J 103-B Reformer .
NG Comp Feed Heater 101-D 102-D Preheater Ri 837[°C]
: iser .
3428 KW N?’Slzjj)h Hydrotreater Desulfurizer 37.990 MMkJ/h460[°C] 5039 )
37[bar] 35.5[bar]| MMkJ/h
10[bar] 37[bar] o
NG o oo 163[°C]
25[°C] 163[°C] 101-C 102-C
| i - @ 354291  28.466
370[°C.
L Y 10000°C] MMkJ/h  MMkJ/h
32[bar]
o 370 35.6[bar]
MP Steam 370[°C] o o 827[°C]
K C 370[°C.
42[bar] 381 [°C] ) [l [°C] 101-B Tlea]
1st Reformer
De-Sulphur H, 477.055 MMkJ/h
375[°C] 90[°C] . 68[°C]
104-Da J\—@ 400°C]
HTS 136-C '
6.88 109-E #
MMkJ/h co, #2
agrcl | o~ | L Stripper zi
103-C 101-E Process
72.730 co, [ [ #5 C()srlle;r;seite
MMkJ/h 3247%C] Absorber 105- 1
314[°C] _|162200| | 20867
« MMkJ/h MMkJ/h
104-C
. , 106-D
200[°C] 68[°C}
71.369 Methanator
MMkJ/h
120 [°C] 337[°C]

68(°C]
30.2[bar]

130[°C]

106-C
93.685
MMkJ/h

105-C
162.200

#1

MMkJ/h

AL HER @ . 7 B AN TE A S LD

40[°C]
28[bar]

160[°C]  70[°C]  40[C]

ENZHLIS@ . AT ¢ — %D SSH. Boiler, HP-ECO. LP-ECO &L TEEY T %

:Furnace Heater

B 13 BT u AT YA ar T ANRE Ver.3

114-C  114-CA 115-C 104-F
56.262  29.429  13.606
MMkJ/h  MMkJ/h MMkJ/h #
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Appendix 2
HP Steam., MP Steam

25°C 175.5 kmol/h

NG
50°C 2.87bar 41.3 t/h
BFW ar 413/
105bar 320°C 505°C 40t/h
—_————— P ———) e, — e = ——— P Heade)

; ;o G
| osbar 3200|320 C_I__40.9TOMMK/h Fuel Heater
| L 0.565MMkJ/h
| 1 |
! 110°C !
| /\ 1370°C 1093°C 513°C Y
: 110°C 53.251 >—<
| MMkJ/h N

SSH
! T3t/ 20 200MMiku/h . )
!_1. t/I 4. 5bar 132°C Air Heater

LP-ECO 4.394MMkJ/h
15.216MMkJ/h
Dearator
2.87bar 132°%
Boiler Charge Pump

25°C
17595 kmol/h

FDF

X A2-1 HP RAT—V AT A

25°C 165.2 kmol/h

NG
°C 2. 1.
SFw \50°C 287bar 41.3 t/h
42bar 255°C 381°C 40t/h
St i T dantuii TSR T[T T
|

| A%bar 255°C 255°C, |__24.982MMkJ/h Fuel Heater
[ L 0.532MMkJ/h
| (L
! 110°C !
| 1079°C 909°C 567°C Y
! 110°C /N
" 70.703
I MMkJ/h S AB
! T13th 4 goommia/n . ‘
!_1. t/ 4 5bar 132°C Air Heater

P LP-ECO 4.135MMkJ/h

15.221MMkJ/h
Dearator
2.87bar 132°
Boiler Charge Pump

25%
1656.1 kmol/h

FDF

X A2-2 MP RATF—V AT A

HP, MP [ A7 (—2L0D NG #a5121%, K A2-1.2 (TR TRAT— AT LEFEEL T, HP. MP AT (—24

PHEHL-, AL, Wi~ —A&t Boiler Furnace |

-
—

Heater, Fuel Heater & J8 L T\ 5,

13 F7 AT YA a7 ANEE Ver.3

BUT, 5%Air Excess. Stack HHH 200C., LT, Air
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