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TERLIREE (COL) T U O LT DIRE RN RN AT L HHERIE RS L RIBEIT, I 9Ll
DOBHD, 2019 - 12 H, AA2 =Ry R TRfESILZ COP25 T, 2050 FFETIZxy MR
TIviay HBEEERTHILICE N TRV Z 4% K E T U3 FE L T Climate Ambition
Alliance (REEF LA 2MERES -, RO COx HEHEDH) 13%% 505 72 »[EE EU, kK
EHV7 V=T INEETe 1ADHIEASML, FaRe72L 400 JKM 22 4 - R E X
ZREONAT ETOWRELL T D, R LR FEHIROBOAAIE, RES ZDIZHFTHIENT
&%, —DIEHAFREZRLE—ORIE, BATHY, bH—2I, kR EF/RED T —TF
YIS HIEND CO, D4THEEIR, Brimkb LIEIEH (CCS, CCUS) THY, HATY, F4EFHE
TRVX—DRFE, MGEHI72 2 ANEIEAM T L T, BB NMIAEDO L O %, KT
IR E NI =TT NPLDORARITHO X 221520 BUIR)ND, CCS, CCUS ICHIfF A aE b
TEY, CO ZNRINTENL T DI EOHFTREEBIZ, COZMBL, BIREL TEAT 572007
B AR TON TETCND, T =TT B PEHEND CO 2 EREL TIEH T D720 DFH
PR AV —heL T, AZ 7 (IR SIS CO, ZEILL, K3E (Hy) EDOSUSEFIFHLA
5 )=V L TP AF LT —7 )L (DME) 25 T 5/V— b5, Ziud, GaL7 DME 7»
5, TFL v, TRV EIICO LT DB DJR RS L TEER AL 7 4 28 ET 5720
DTV ATHY, AT 7L TEBEIL CWDEELH D, T2 CABRBE T, IRFHLR
DIRNWKIRT A (A5 ) BAREY T 280 =T ZU RO PEH AED COy Efaila B —R b
Hy ZFEE LT, A%/ — V&R L, DME ##& 357 nt A0 2% 2.5,
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2. PRI

A DIRBERGIE, CH20,2C0+2H0 THY, AX U EFEHR TRBET 22N TE
FARAICIZM HIL THEE K Z PR E T D723 C, RBET AR D CO, ZHRERT 2L TED, Lol
ELRMOIER T HEET 5281, TNBRSZ KRR NVX =557, U —T T MNCIEEE
FRBETHOSIT, BREEICIE, Z2250(0a: 21mol%, Na: 79mol%) BV HILD, EREAZ L DBR
BeR ISR, ZEXFORESERELZOBBICNHTIEALSEEZMZ TR T L,
CH4+20,+7.534N,2CO,+2H,0+7.534N, 705, Em bbb DFER KO 7B BB I ELT- |- C, R

TAN—ATEZIZELTH, %Jtiaztlﬂ@ COz, No DFE/VIRFELE, 11.72%& 88.28%E % FHK T L7

0, FEIEL T COy #5701, /XU —T U hOIEEYES A (Flue Gas) 2>5, CO, %43 BRI
THOUEN DD, BT ANS COZ 3BT D15, WBRELIRE T ADFEE B 2 DL, TV
KIS Benfield #R (FRERA VD L/KEEHR) | ié%”ﬂ%ﬁf’ﬁ#ﬁi%*ﬁﬁﬂ@f‘ﬁ)é AFRETIE
Benfield #1255 CO, DRI BEATRE T 203, W EZATHT2DIZIE, RREIZELVL Y
— 7T NDIETEYEH A%, Benfield 7' AW #AEE jj(::f“ 18.0[bar] AR ET D) F
T, FETDHENRDY, 2O OB =X — (BN 1L, "U—TT o mrbititans, £
7z, Benfield #&IZWINETZ COy %, BHHRAFIZE > THEIN S 27201213, BIEZR AT RV —
MR DUERHDHY, DT DET R /LX — (Utility Steam) &, /XU —7"Z Mo fitiaSing,
BIZIE, RS2 COy e Hab, DME 2 G T 57 nEATY, ar 7Lyt —0Rr 77p 8o
B ) =X — (FE)) EBAT R /LX — (Utility Steam) Z L EL, ZHIE, 72EANTEIYNS
néi/?\zlxﬁﬁ—%ﬁ%b\f T RO =T F UMb ND, bbb, NU—TTUMNE, FE

IZET 5 CO, HEHEITMA T, [COx ksl mt 2, IDME $3E 7 ut 2 CUE L5 1) &
Utility Steam % [f] 7" 22 AMHETH72012, Hied CO, DHEHZTHZLE70D,

ARERFRETHDC0,, Hy 2 EET D DME 702D R O HE, 4TS
100,000kW DIEEDT=OI/\T =T Z MR T 5 CO, AR T 5Z2812HD, AFIM
DI DT v AE BT 572010 —TFU DAL KT 508, Zhuckd CO, A RED
HREIE, 100,000kW DFEEDTZOIZFEAEL, AHFASID CO, DEIDG, DIRNZLNEE
N5, SWVLZ AT, 100,000kW FE 1% 1 )T 5720 IS LD CO,, BEUREI Hay 25Uk
LT, CO MR T RAZ 50T CO1 HEHEDY, R COy UL FE7225557:, DME #liE 7 vt
DB THVX —FN, REFHREOR G B CHD, it BN ER IR )-72E L Th,
H S A/ D1 DI BRI B 72 T L — 7 2 — F D70 DT B2 B ST
HZEM, KN BT HE2ATHD,
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3. VAT LDEEE

Flue Gas N N
Exported Electric Pgwer Off Gas Off Gas
100,000 kW
Electric Power Supply
Utility Steam
CW (Supply)
Deionized
Water i l L 1
Air | [ —
|_; P Plant CO; Refinery Raw Material
NG ower Flan Flue Gas | Process Cc02
—

‘—| Utility Steam

Condensate

Raw Material H,

CW (Returp)

Process Condensate

M —1 DME #it7 me A% OBIE 7 e A0S A7 LR

AR FH R G N O BIFR 7 B R, BT T _725512, T —F Tk, CO, FER T & X,
Z LT DME &7 vt AD 3 OB ESIL, VAT LAEK, 7T e AMOWE &k =RV F—
DAHE, B—1 IR T@Thod,

N —=TZME, BREBHZI KR A (NG : CHa, 100%) HIVY, 100bar, 500°C it #7551 (SS -
Super-heated Steam) &~~~ —&L, L5 —E " (Extraction Back Pressure Turbine) &
187k 4 —E"> (Condensing Turbine) |28V, B2 —T AUV T 4 AT 4 — LEMIGT HAT 4 — L
AT LEARE T D, HEHSNDIEE 7T (Flue Gas)@vﬂ L5 100,000kW DFE S EFHEETD

DIZPEHENT=Z 01, COy R mERICELN, 2L, T70b6 CO, T A K
DME &7t AN B LT B 1 —T 4V T A AT 4 — OGO T ITHE S 557, |
AZy ITELNRK IR D, COy FFH T mE 2 LY DME UG 7 mi R (cfitigsh s
—T AT AAT 4 — L%, BFOEETIEIZHNDIL, T =TT MNIRESND,

COy KT r AL, /T —FFhEY 100,000kW DIEFEDOT-DIHEHEND KEEOEE
T A% T HRY, Benfield & AR E LT W IN-HGE A 2771 C CO, AT 572, B T A% /KA
IIN—=TWHL, a7y —THELZ1%IZ, Benfield 7RG 9%, EET AF D
CO; % Benfield HKIZWINEI, ZOMEFRELFR T ET DA T HTAL, @WVEEZFR>TWDHD
T, YA AZ = T F—EIN LI I R ZESND, WISz COp 1, 1FIEFRKUE
TCHS AL, DME 817 me Rk,

DME i7" vt 2T, CO MR T m 20 bLkfasis COy L, #\%l Hy Z B LT, A%
—/VZERRHLT, DME 2ERSILD, REIKE G2, AERIZB T H8EEEHDK
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FEAEELT, ZZTIEIREMEERAAZ D Smol% B FNALREL TS, ZDT-8, AZ ) —/L
SRRz & T AR ) — VA R AT LTI, AEET AL IR D AR % RN HEH T D BN S
0, N—IRIE LIRS,

W1 ARV T, KRR CK R G2, B0 SMEHIEICA R THY,
IKFFAGNT VAN, BB I TWD, (- T, EBTIIKFIZR > TODbIT T, #44
ICERL C=RAX —AMD 0 22D ThARWA, RFRETIITEDOHHKBIROFIELT, i
Sk (B 42) 2B HBICL, BHOTZD CO HEHARTIT 0 2 ET 5,

3—1 RNU—TFF O EL CO, PEHF AL :

|
314LCLy" 105 [bar] | swofrel __
) | 1 !
HP_Economizer 1355 - 1 977 :
2,055 [C] 362.41 MMkJ/h | rel | ccl |
|
|
Boiler SSH |
E‘SC% 52599 MMkJ/h  275.20 MMkJ/h Lo ing Turbi
FL\ —_mrm__wrel _wro | Ve
3-32>[t/ h] 42, 55[b ] 11.50 [bar] 618 [bar] 450 [bar]
! 500 [° c] : T\‘ :
T — T —
¢ e | |
Deionized Th ol \ﬂ -
Water M‘Eumzo KW

I
1
1
;‘ ooo [t/h] oo ] 00.[ [t/ 1)
1 1
407.76 [t/h] ° ! |254 éic] 186 o] Turbine ! Condanser
: 160 [°C] 5,345[kw]: 864.659
> %eo o 5 . ! MMkJ/h
| BEW Pump 1
1,651 kW 1 0.
/\I W L T T b 68 [°C]

| 22,722. [kW] 27,233 [kW] 11,255 [kW] 28 [bar]
LP Economizer ¢
111.59 MMkJ/h Eorced Draft Fan 8.16 [t/h]
639 kW @ _ Air 1.013[bar] 25[°C] Z
257 Air Pre-Heater Expander Induced 26 kW
°cl 40.03 MMkJ/h /\ Feed P Draft Fan
| Burner rer MK
3 o To Stack
\/ 160[°C] Off Gas 103[C] 0.00 [kmol/h]
Euel Pre-Heater
5.44 MMkJ/h NG 1.013[bar] 25[°C] ¢

X—2 /\U—7Z D PFD

X —2 [ZAFRECTHIE T 5V —7F 8D PFD (Process Flow Diagram)z <7, A& 5 1
FOBE NG 1, HIOCETREI TR TTRSHIAR, MBEE D/ —TF =285, — 7,
TR 2 FOPRBEZE AU, 8|25 E % (FDF: Forced Draft Fan) CTH- L%, 225 T#gs CRIL
CHOCETTEALILAIZ, RIZEKUELER 5% T A—F—ITE6I T, BB NG 2S5, &
ELOBTRIIRBEN AT 2,055 CITEEL, Wﬂa%ﬁ@f%7—%n—7f 105bar DK A FA
SH7=0b, MK E—4— (SSH: Super-heated Steam Heater) 7= —7|ZC, FASHET= 314C
DEIFIFK Z 510 FT1EBEA (Super Heat) SHD, 2,055 CORREEN A1, Boiler, SSH (240 977C
TERBE=EZ T, A IR E SN o mE =2 )~ A% — (HP-Economizer) , K==/~ AH —
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(LP-Economizer) T, IR"AT7—# /KL T 7L —% (Bixss) #a /K& Z N2 NEARIR £ TIET 5
DIZHNSI, SHITERELT g, 22K TG CAARINES D, T8GR A CTELE A A2 180°C
EIRBINNT, BRIBET AR DNHIEIS I, WE THIVUXTE 5| 258 (IDF: Induced Draft Fan) 2L T
AB 7 ~ESNDH, RFRE T, COy W7 v ZADWINEE 7 H A D) 1) =R/ F—D
[ % AL LT, 225, BB T BERIEEE H DI, =% A0 — G AT BT 2 — 7 ik i
L, BRI L7281, 355 =B CRRUEETHIET 5, FMT5 100,000bW OFEFEIZEL 7=
JEIE AL CO R T B R ZELI, TOMIIAX 7 IZELND, X —2 Tk, 7B AFAARD
FIREIREDOITRLTHD,

LT, =2 IZBWNT, K—ERRZMIL, FEROMTRIANTND, & (100bar Steam
Header) DAT 4 — ALV AT LTI, EITEROBIENOHFEKIZAZ U AZHK B OGN, &
RAT—IFGSNDHINT, T TV —F TEAFBFRE AN v 7§ 5, ZOT2DIT, A4 AHK
%, F57R 7 (Charge Pump) TF 7L —X#AEJE (2.33bar) ECHIELZIC, (KETa /<A
—ICIVEFRIREE 125°CETHIEL, T 7L —XHG 35, T 7L —H T, 4.5bar DKL
SKA&EHWTAN B T 51T, RS- ftkG7K1E, BFW (Boiler Feed Water) 78> 7° 12T 105bar
AT 4 — LR T LHGIEETHESN, @ETa /AP —ICEVEfRIRE (314°C) FTHIRSN
Te#%, 105bar A7 4 — LR T AIHHESND, AT 4 — LR T L0DIE, BET ARAZICID R AL
314 COEAFIZELK DI IIEH, SSH 1285 T 510 COMMBEKIMELILD, SSH 035, @JEAT 4
— LAy S —FTT, 10CHe—haA% BELC, by 7~y —500°C, 105bar Zi%FHEEL T,
AT 4 —DE—E NG SND, AT 4 —DF—E T 2 IO TED, —olF, #—E U H
2R RIREE T 21D THY, 2N EEHX —E " (Back Pressure Turbine) RS, , 95—
DU, F—Er A2 RKELL T ETHIE, IVAESKRELT LD THY, ZhEEKY—E
(Condensing Turbine) EFES, I EX—E I, Foo b —i@BfEOBR BT, AR EHEH
T (JHR) ZEDTEDHHLONRHY, Za i is ¥ —E > (Extraction Back Pressure Turbine) &
5o NI =T DA—=T AV TAAT 4 — LD, ZOMKAREMMA T 20D THY, A
RETIE, 245°C, 186°C, 160°CD 3 DDL LD A—FAVTF A AT 4 —LEREL TS, ZHbIE
42.55bar, 11.50bar, 6.18bar D AT ¢—ADFE R THY, X —2 TIL, 105bar, 500°CHL#S, 4.5bar D
THEH—E L, 4.5bar 45D 0.28bar DIE KX —E L TE ., WHEX—EITIL 42.55bar,
11.50bar, 6.18bar THiIX A FHEELL, ZNHOHIKARZ [COy ML 7 mE 2], [DME &7 mt
ANC2—=T VT AART 4 —LELTEDLIEEZET D, 2—T AV TAATA—LDRVIE, TNE
AVDE T~V O AZFIHE (Utility Steam Condensate) CHY, HIET 7L —XIIRDHERE LTz, T
KRB R &L, 77— 2 ~OG BB T2, 2—T AU T AT 1 — LD &
DEMUTH, RONBT 7L —HXIZRDT28, BFW Ot &l 3L Th, 7 7L —Z ~O itk &
IZSL TR, LL, =T AU T A ART 4 — LD RV, 77V —2EAEE 1 L0b m 0T
TNOEAFKTHLHIWD, =T AVTA AT 4 —LOFEHENEINT L, 7T 2T 58MEK
BENINT 5720, 4.5bar DOF 7L —a AT 4 — LOMREITHDIT T THD, LinL, 22T
XHROTZD, 4.5bar DT T L —al AT 4 — &L, 2—TAUT 4 AT 44— LR IR
<, TT =2 R0 2%IZEE LT,
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O BAHTFAE—D CO2 HEHEBHF

B —2 1%, R—1VIIRTIONG, AFAZHKZ T A 407.76t/h, 7 A3 HE & 103,827kW, /3
T —7 7 NEEET] 3,332kW, R MEE R 100,495kW=100,000kW, =—7 (UT 4 AT (—
LOMAE 0.00t/h FEOPEI L, BUN AR LIZHOTHY, R—21%, ZORFOZER, KL EiE
HADWEIN L THD, filkE s 3 L0, XU—FFU R 5H0 CO, HEH &I, 1,698.50kmol/h T
BHZENRND, ZHHIE, COCO Simulator (245 Process Simulation i 5T 5,

F—1 NT—TFUMDAT f—DF—E LT AT LD FEUERESAE:

Fresh Feed
Deminerized Water [ton/h] | 407.76
Electric Power
Gross Generated Consumed
Back Turbine-01(75%) kW] 22,722 |Charge Pump(75%) [kW] 20
Back Turbine-02(75%)[kW] 27,233 |BFW Pump(75%) [kW] 1,651
Back Turbine-03(75%) kW] 11,255 [Condenser Pump(75%) [kW] 26
Back Turbine-04(75%) kW] 5,345 |Forced Draft Fan (FDF)(40%) [kW] 639
Condensing Turbine (75%)[kW] 37,273 |Induced Draft Fan (IDF)(40%) [kW] 995
Total [kW] 103,827 Total [kW] 3,332
Net Generated (Gross Generated-Consumed) [kW] 100,495
Utility Steam
Extracted at 42.55bar [t/h] 0.00 |Heat Duty of 42.55 bar Steam[MMkJ/h] 0.00
Extracted at 11.50bar [t/h] 0.00 |Heat Duty of 11.50 bar Steam[MMkJ/h] 0.00
Extracted at 6.18bar [t/h] 0.00 |Heat Duty of 6.18 bar Steam[MMkJ/h] 0.00

{HL, MMkJ/h &1, x10°k)/h DZETH S,
F-2 NU—TTUNEERBESRIEIZ BT DREL, 22K, TEE T A E I L

Stream 1 2 3 Unit
Pressure 1.013 1.013 1.013 [bar
Temperature 25 25 1471° C
Flow rate 1,698.50 | 16,985.00 | 18,683.50 [kmol / h
Mole frac Methane 1.0000 0.0000 0.0000

Mole frac Carbon dioxide 0.0000 0.0000 0.0909

Mole frac Nitrogen 0.0000 0.7900 0.7182

Mole frac Oxygen 0.0000 0.2100 0.0091

Mole frac Water 0.0000 0.0000 0.1818

Flow Methane 1,698.50 0.00 0.00 |kmol / h
Flow Carbon dioxide 0.00 0.00| 1,698.50 [kmol / h
Flow Nitrogen 0.00| 13,418.20 | 13,418.10 |kmol / h
Flow Oxygen 0.00| 3,566.85 169.85 |kmol / h
Flow Water 0.00 0.00| 3,397.00 [kmol / h

Zidy, BT X — (B R MEEE) U7-00, CO HEHRENIL, £-3 120t CEtET
HZEITEY, 16.9014 kmol-CO./h/MW L HE HENS,

£—3 B FAX—0D COp BEHFHAL : (kmol-CO2/h/MW)
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ltem No Equation Value
Total Released CO, [kmol/h] @ [Table—2 1,698.50
Net Generated Electric Powe (EP) [kW] @ |[Table—1 100,495
Released CO, for Generating Net EP [kmol/h] | ® (@ 1,698.50
CO, Emission Intensity for Unit EP Generation ® |3/@/109 e
[kmol-CO2/h/MW]

@ =T AVTAAT4—bD COz PEH R BT

X —2 @ PFD \ZxIL T, AIERODFHE (%2) 21T\, 2—T AU T 4 AT 4 — AT LD BN &
720D, CO, PEHFHAL: (kmol-CO/MMKI) %R b7z, Z Dk F: (Appendix £ ), 6.18bar,
11.50bar, 42.55bar TNENDZ—T AVT A AT 4—LITED, HANBE 47200, CO, HEHIR
B, ORI BT 10— (AR y M EE) B2 0, COx PR LG hET, £
—4 L7075,

2 [FIRRDFHE LIL, Ry M E R =100,000kW, i/ EX—E D, 6.18bar, 11.50bar, 42.55bar %
i’b%i}’b?ﬂﬂ [, MSZIT 50 ton/h &L, TIUBATM T T A A AR BKAG B AR, 295, BT

P AEEE T R EE DY 180°CL72 55012, Bt ®A = hr—/LLC, Process Simulation %
5’%75&?—51&’6‘3@50

F—4 HAETRF YY) BN —T A UT B2 DD CO, HEHIF AL

CO,
ltem Emission
Intesity
CO, Emission Intensity for Unit Electric Power Generation [kmol-CO2/MWh] 16.9014
CO, Emission Intensity for Unit 6.18 bar Utility Steam Heating Amount [kmol-C02/MMkJ] 0.6634
CO, Emission Intensity for Unit 11.50 bar Utility Steam Heating Amount [kmol-CO2/MMkJ] 0.8992
CO, Emission Intensity for Unit 42.55 bar Utility Steam Heating Amount [kmol-CO2/MMkJ] 1.5010

3—2 COEHT v AOMELZD CO, HEH & :

B —3 (%, COx K7 A PFD THY, #—5 1%, ZOWEINILTHDH, Zibix, U —
7"Z U MNEFEIZ, COCO Simulator % iV /= Simulation Ot 5F- T3, {HL, Benfield Process i,
Benfield IRROWMEDY COCO Simulator 125 FIL TRV, Simulation DATT—7 )B4
7oo X —2 DZE, BREFTEERH 10 D 180°CDYEiE 7 A%, Expander Feed Preheater C 141°CET
E\EIXL, IDF H A (FAE 5 3) TRRIEETHIELZE, 100,000kW DOFEEIZZLL7-HHE T A

(WAEE T 4) %, KAZTN=IZED 6TCETHAIL, 4 Bra 7Ly —TH) 19bar £THIET
Do ATy — B, FfkBr —T —DOEO I, COMHEEDHAETRNX—ITHWD
ZETHTZ RN F =2 K> TND, a2 Ty — B I AT AL, KGHEZET 85 CETHAIS
AT2121Z, Benfield 7' m v ARG SN D, ARG TlX, Benfield 7"mEADWRINEL 3 18bar THE
TESHL, BEEEI7299.5mol% D CO, BRI ENDHE LT, FRVITESTHEO KR Sy L, 40°C o
TR G LREFEE ERYET DA T HALLTHIEND, ZOA 7 H AL, 18bar DIET1 A3
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D, =X —[EULTD, SAFIKARE S LT ATHLIEL, EN 40CERV=D, ZO0F
FEFANRH —THED IR B LA SELE, HOREIIOK AR TERY, & ENDKEKITK
FEL XA — BB L TLED, ZNERET D701, BTHOKK Bt s Ofafi A K& &1
FTHTAX, arFvy—HE 7 —7—0EO— L, IDF FRIOEE T AOEE AT
160°CETIRL /21T, =X ANRUH —[ZTCZRAF—[EILT 5, AL, =F 2 0F —H 05
AJENE, TAREDIK T ERBRNEINT, 2bar ELTZ, LdL, ZOEFRIEL TRELZEEZT
Bl WIBARIC LK T L7220, A7 H AR ORI AKFEL TRE 72 E DFAZEEZ LB NI H D,
ZIT, ZXRANRUE — AT A%, 40°COMHKREDIREZ > TRD Thb, hAL o —%
ECRRUTHZET D,

Deionized Water

CO, Absorber Charge Compressor: 59,385 kW
30[t/h] 60 [°C]

S N 40[°C] _ 2nd Stage 40[°C]  3rd Stage 40 [°C]  4th Stage
Expander ~ Scrubber 14,853 kW

180 [°C] —
160 [°C] rel
103 [°C]
Effluent Gas . MMkJ/h
Electric Power
Expander 1,882 kKW
16862 . 40 [°C]
kW/' CW 30 [°C. 3.68[bar] CW
— 152 [°C] 30 [l
I~ »
T 40 [°C.
18.78 [bar]|
153 [°C]]
17.98 14.44 14.33 14.42 144.39 6.18 [bar]
MMkJ/h MMkJ/h MMkJ/h MMkJ/h MMkJ/h Util. Steam
160 [°C]
Sat Water
™

123 [°C]
CO2 Absorber CO2 Stripper 1827 A .
MMkJ/h CW Return Silencer I 6
¢ | l 40 [°C]
2.0 [bar], 7[°C] ot ?]

/' 30[°c]
X —3 COy #5H 7 AD PFD
F—5 CO T 2OWEIN

Stream 4 5 6 7 8 Unit
Pressure 1.013 1.013 18.776 1.013 1.013 [bar
Temperature 147 60 153 40 301° C
Flow rate 18,683.50 | 1,665.25 |15,407.60 | 1,794.01 |13,645.40 [kmol / h
Mole frac Methane 0.0000 0.0000 0.0000 0.0000 0.0000

Mole frac Carbon dioxide 0.0909 0.0000 0.1102 0.9420 0.0006

Mole frac Nitrogen 0.7182 0.0000 0.8709 0.0000 0.9833

Mole frac Oxygen 0.0091 0.0000 0.0110 0.0000 0.0124

Mole frac Water 0.1818 1.0000 0.0079 0.0580 0.0036

Flow Methane 0.00 0.00 0.00 0.00 0.00 [kmol / h
Flow Carbon dioxide 1,698.50 0.00| 1,698.46 | 1,689.93 8.49 [kmol / h
Flow Nitrogen 13,418.10 0.00 [13,418.10 0.00 [13,418.10 [kmol / h
Flow Oxygen 169.85 0.00 169.85 0.00 169.85 [kmol / h
Flow Water 3,397.00| 1,665.25 121.14 104.08 48.88 [kmol / h
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CO, Z WX L7z Benfield #%(Rich Solution)l I IS5 AR L VIR E HSH, ~NAFE—Y 74—
B TR —EINE I, H RIS WEEE ) O S 12k DL s, S T, a7 by
YL ADEE, 6.18bar DA—T VT A AT —La O TRIKOFEDTOI, BHEEED
JEEELE P EXA>5, Lean Solution & Semi-Lean Solution EFFIZNAEAEL VDRI ARIRE TR
SHLT, WL OBTAEFMBHIR T 2T, BAEZRAX—OHIBEL T\D, o, N ARE
—Uw7H—E TR L7z /L¥ —|Z, Lean Solution $L</% Semi-Lean Solution D77 B
NELTHEDOID, BIBEEE TR S fafk& K a B te COx 1L, KMAIZRT 40°CETH
HEHL, KIS Z KRR K Z RO THE D GRIRE7 7) S41, DME &7 v kb5,

[X]—3 Jb, CO, Absorber Charge Compressor OFRFTEE) /)1, —6 ([T IIIT, 1 Bb
4 BrECORER) &R LA T 59,385kW Thb, kLT, Effluent Gas Expander (ZJ0[H]IY
SNAEN L, 16,862kW THY, Fvk CO, Absorber Charge Compressor FTEL8E) /11, 42,423kW
&7, —7, Benfield 7HEAIZOWNTE, K —3 IR T7R—AF — A0 RH AR DT,
ZOME TRV =D DI T a AR —LNHY, TN ENB T RLX—, B j X —
JRHEALRARSN TS, M —3 IR 7r—2%F— AT,

B\ )L — [T 660 kcal/kg-COq2= 2,764 kd/kg-COz
B )= X — (B FHAL:  0.025176 kWh/kg-CO2
Thbd, K—5 OWEE S 7 LY, WRFTAEIZEVEILZ CO2 I, 1,689.93 kmol/h THY, ZiLidk
CO2 D MW 75 44.01 kg/lkmol THDHZEM5, 74,374 kg/h T 5, 16> T, Benfield Process THAEL
LI BEN ) =¥ —(, 0.025176 kWh/kg-CO, X 74,374 kg/h=1,872 kW &720), #a#) /) = /LF
—EI R, 44,396 kW L7025, $72, F—7 1”912, Benfield Process DEAT p/L ¥ —FE3
B3, 2,764 kJ/kg-CO, X 74,374 kg/h X 10°=205.57 MMkI/h 725, K CO R 12 2 ClX, CO,
Absorber Charge Compressor D% B H A7 —F—DED—H (123 CET) ZZABIILL, FLik
BEORATRLF =TI TTND, BUEINEIT, £—7 [TRTIZ, 1 Bob 4 BRE T, 2
AU 17.98 MMkJ/h, 14.44 MMkJ/h, 14.33 MMkJ/h, 14.42 MMkJ/h T&HY, G5 61.18 MMkI/h L7
%o PE>TC, AT F/LF — 52 £ ;205.57 MMKI/h X0, ZAEIE 61.18 MMkI/h 251U T, 144.39
MMkJ/h 73 6.18 bar D2—TFAUT A AT =L THE DR LD,
F—6 CORERTOVAOB AT FLX—HEE

1st Stage [kW] 14,645
2nd Stage [kW] 15,162
3rd Stage [kW] 14,853
4th Stage [kW] 14,725
CO, Absorber Charge Compressor Consumed Shaft Power [kW] 59,385
Effluent Gas Expander [kW] 16,862
Net CO2 Absorber Charge Compressor Consumed Shaft Power [kW] 42,523
Benfield Process Electric Power Demand [kW] 1,872
Total 44,396

#£—7 COfERT O AOET X)L —EF &
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Tharmal Energy Required to Regenerate Benfield Solution [MMkJ/h] 205.57
Recoverd Heat from 1st stage Compressor Effluent Cooler [MMkJ/h] 17.98
Recoverd Heat from 2nd stage Compressor Effluent Cooler [MMkJ/h] 14.44
Recoverd Heat from 3rd stage Compressor Effluent Cooler [MMkJ/h] 14.33
Recoverd Heat from 4th stage Compressor Effluent Cooler [MMkJ/h] 14.42
Total Recoverd Heat [MMkJ/h] 61.18
6.18 bar Utility Steam Necessary for Regeneration [MMkJ/h] 144.39

CO, T uv 20D CO, PeHHBEZHE T T2720121F, £—4 OTEME = RLX—240)0D
COz HEHJF HLAT 1=16.8997 kmol-CO/WMW K TR, [AIUL<ZK —4 D6.18 bar Hfr=—7 U7 1)l
B D CO, PEHIFHAT 1=0.6634 kmol-CO/MMK] &, % —6, 7 DI =3 L¥ —FH &R
— X)L ]=44396 kW £16.18 bar = —T (VT 4 AT (— LFFEF |=144.39 MMkJ/h IZHNTHHE
Do IBIT, AL =B ZESNAA T HAZEEND CO, AT, B—8 ITR-T LI,
854.55 kmol/h LB HSHILD, DFEY, RIZFHIIT2 DME &7 mvRL, £—5 O, iEkE s 7
2777, 1,689.93 kmol/h D CO, ZJF LT, 1,689.93 kmol/h—854.55 kmol/h=835.38kmol/h £
D CO HEH B LD INTE =N X —REITDIENLEELNEN R D,

F—8 COMEHITnERD CO,HEH B

CO2 Recovered by CO2 Refining Process [kmol/h] 1689.93
CO, Emission for CO2 Refining 750.27
CO, Emission for Utility Steam Supply [kmol/h] 95.79
CO, Emission from Silencer [kmol/h] 8.49
CO, Emission for CO2 Refining [kmol/h] 854.55
Maxmum Allowable CO2 Emission for Producing DME [kmol/h] 835.38

3—3 DME i7" mtx

AFREIZE1T5 DME &7 mt A, & —5 OWifkE 5 7 25k COs, Smol% A Z & et
J£21.033bar, 40°CORRFIKFEZLFE Ho L LT, IRITRT 2 B RO SIS TAEZ#% T DME (95mol%)
FRUET v A TH D,

AR )— )V TR
(1) COz(g) +3Ha(g) = CH30H(g) + H20(g)
(2) COx(g) +Ha(g) 2 CO(g) + H20(g)
DME 5t T2
(3) 2CH30H(g) = CH30CH3(DME) (g) + H20(g)
i S TRV, A BUSR CHY B D B AfREE S VS, RS TROVERE X SUG Efric k-
THlKIS D,

AH )= )V TREO BN (DX B S THY, IERESIRTH D, Q)DKISEMA, (1)
DIGZEHED DT, FOSEEIL 200°C~260°C & L KIRTE D& DA VB,
300°CE MR DPURNRE TIX, =& /) — VARBISRE ORISR DN 135780, B
JE% 260°CLL EETHZLFHERRS R, Fi, KOS, Q)D&EmfREkE Aok, IG(1)iX, 47
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52 ERDFIGETHY, FIGQR)IE 225 2 ERHISTHD, 16> 7T, Vv M ZDFHEMND, G
(DA DN S D721, SENRENLEEND, UL, ARETIE, R
% COy DIAGIENNIRRIETHY, @ESRMET (FEHOAZ ) — N ET v BT A2 ) —
VA BUEE, 80~90bars) TAX /— /L i LREZBAET 2720121%, D7edeib COy a7 Ly
P —TIEMALLER 80~90 IZHET2MENHDH, 2T, e HIETHS DME G 7 nt Az
BIFDERK CO HEHEE, COyar 7Ly —RIF TEICHBZ TLE), (- T, AFRED AL ) —
VOGS TREOBRIEE L, A7 a2 AOZEERL T, MY IRV BIEE LT D0 D
%o DA, BUS)DBUSEHNILEDANTEEIL, COy DAZ ) — )L ~DEALRP T DD, —
07, HEESID Ha 121, Smol% D AZ U BEENTEY, A¥ ) — VIS TR ORI, Hyy, A
¥, CO, COy, AZ =)V, KRERDZEND, RIS TS Hy, CO, COp %, AX U RHESET
(VY ATNTDIOITIE, AR ) — NV ERETIRTHELT RS, VANV T AD— % /N —2F
HUENRDL, LHL, COr DEALEMENG A, VA7 ML=V HAF D COy JRED
230, DME #7020 CO, HEH &IN5, ZORIBEA MR T D7D D—D>DFiEIE, A
&) — VOGS LRRAD 0 AR, Hy e T 528 Th D, RGOS EEIE, RalT
RSN, SO BT D8 TR O ORAY )—/VA3EX, CO 3 ED 1 3, Hy /3ED 3 FlZ
Bl 228030, RS TREAD A TO Hy @ RIEFRIZ 5 CO,DAZ ) — /L ~DEs{LFEDm L,
IR—=UITARD COr PEHEDHITHO D FITIKRENZ LD TEEND,
PcHs0H " PH,0

Pco, 'PEIZ
AZ )= VI LREC, R EARE L, /KB ERFEE LT TP<E, VAT T AR D COy i
X0 ITESWTWE, Hy IEEE IR T 5, SV 5L, K1), (2)D COrHa(LERIT 1.0 (2T
SNTPLA, Hy DAX ) — N ~OEALEITIL TFTLTPL, 20X =0 HIIE, RNIEHED A
B2 RN T HZEDG, WFI7R Hy O/NTURAEEHZ LD, VATV REE/ S — V&
TR T D, 758, VATV T AT Ty —OFTEE 3K, CO, HEHENEINT5&
EHIZ, =T HAFD CO BENHERL, CO ELTHEHEIAND CO, DAY B KT 52887
Do PEo T, MG T AT F Lyt —, A% ) — VS TR, RIS HE, —2, U Ao a7 L
= PORERESND AR ) — VAR T a e A E 2 DE, AT, KFBEIR, =V (X
— V) O T, B ) =X — O E L THEHEND CO,p, BLUOVI—VLLTHEHENS
COx+CO mDFZ /N T DA B DR ERFE T H2LL70D, HL, N—=TVSNDH AL, G
TR 5y DRFEE, ST BEOAZ L EARK LT CO BEENTND, RHETIL, JFEH
H2 LU CEDHLARE Hy ZFIHL COAERELTZ720, Hy G &ICxhd5 CO, OHEH AT
130 &L7z, UL, AEFIHTRHARL/EY, AR T, H I EE B EE TR THY,
FARNT AT IE SN TND, AFRBEDAY ) — VUG TR E G A ) — Va7 at
AINDDIN—=V T A%, HAA T Ly —ORELE LT, B ) =L —EIRL7-ET 5L,
FINTEN ) =L =TS CO, PR EZHIB T AN ATREL 70D, LinL, 37Tl Hy it
T 95 COy HEHATTE 0 HELTRY, ZHITRREO =0 DIEE N> THEW, 20 ik
SNBSSy DKFEE, ARSI BOAZ L & Lo/ R — U H A% > CH /)= R )LF —[A]

™ _
K,” =
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LD T, #BAEDIWMEED EEEZL TWDHIEIZELL, KiE{bET2EmN2<Ie5, 2
T, XU HRIE, BEFEOKRFERESRT AL n_)%?“\_é:é:?“éo

AEZ ) — VAR T e 2013, Kk 5 Bl TEBINDAZ ) — )L LR HE LD,
KD DME 7t 20 AL ile/74’/§<L@Eﬂ%*ﬁﬂeLTiaD iR S &
LCORAY )=V g b2k ;t%)@ut,cu\o RIITBERRIN DD AR )— )V EIKIE, AX ) — VIR
VAT MTELIVTH S, BETHRL L TIRBND AY ) —/L1E, DME KUt L2 (DME A 7
2 R) OFEHEL TOREZEREL, BIENLHEOLILKIE, ZOKNBELILLLEE T 7827
SOMAREIRE T D, BETEHNLELNDAY ) —VIiX, V7T 7 ART AEKD DME & TREE G Te
DME &7 2t AZELND,

DME & LR RIEQG)D, A% — VR TERO R, Q)FRERICKAHRE TH DL,
DME St TREDJFENCHD AR ) — L, AR ) — VG TREDFEFCHS CO,, Hy HIZHRRD,

R E TR THY, RREEVT7T79 I ART AbIE, ar 7Ly —TRRr 7 TiEbi,

AR )= Ne—H— RAT—, A—/X—b—X—%4rLC DME & LIS nD, A% ) —v
BT AT, CO, HEHEEZEZETH LT, a7 Ly —orEE) =0, /—I285 CO,
DEHERZRPEH A D72 T 0N E 1T DMENRH -T2, DME A7 mEATIE, 2
Ty —IZR DA BTN ERLS, COy DEHENZRHFH R H T L Th, TIUIAZ ) — L0
DME B {RICHE TIEMRLTZ COy B3, ZREEEDV T T I ART ADHATA LG, [EFT TR
LR ENAREEE C, MBI B3I CE5 & THD, ©2LA, DME G LEEAD O DAZ )
— LIRATF—=2, DME ZKES AT LRALR ) — VKBRS AT DDV RAT— Db —F ()T 4 A
T4 —LTEIMED COp HEH BAAMIZHI T 2SS T M ENRHY, A% ) — VG vt
ADEGE DT, DME A7 BB AL G AT AED =R VX — G D125,

DME i TRED i (3) bR B S THDHH, AX ) — VAR BS(BUE())E 5L, <
ANRIRFEEE THY, A% ) — )V IS TR0 @O B EIRE(250°C~380°C) TIEMED & A fil:
BEDS DAL, 400°C LA ETIRAL 7 ARG PRI G E L TRISBNBHY, BIERER
380°CLL E&ET 2281, #HEREENRW, £, RUSQ)D Rtk A oL, UG, 2 6 2 &
BRAOFUGTHY, RISEEOBLEDDIE, @O EEEININ B2V RIENDDDLN, Kb A
AOBLRIOIE, HOREOEIEE 1 ETHZENEEND, —J7, DME i LEAY 0 OANEL
FROWN, A2 )= )VIRAT =N EROEAMDORKEL, A= Ny T BEEE 258, BARMODEZID

AL LI TEL—T AT AAT A — LS TMET D2 EmRd b5, 207 COx BEH
BAEDIRT DO, INMREDZ—T A VT A AT 4 — L TAY )= VRAT— 5B ET DN
BBV, TOHA DME s TREOBIEE X, A%/ — NV ARAT7—OEEREICIVIRED, 20
fih, Sy Bl TRAEOBERIEE L, LVEWEHD2—T AU T A AT 4 — LR EAK TRIETES LI
PDBI, B NRA L NDIERE S AT M, —DDERET AT MK ETHZET, FNEV:
EOMERA V7L, =X —2hFE oM Ea M5,
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4. Tu AFREERE:

PLF O T-1 X912, 13—3 DME #iE 7 mv 2 | CHLE: a2 528,
KR COy HEHH BT BN T o T80, TNETIE TERD-T25A0, HE
HEND CO ZH MR T 58D BEEAZ R T DT OIS B2 72 7 L — o 2 —, ZD7=
DOFAMEMERFIL, ZIUCI DA EEAITFHIL, R EE IR T 528,

(1) JEH(BL) 5514 (BL : Battery Limit)
[ COy: F—5, W& 5 7 % COy RN T2,

RF Hy: 40°C, 21.033bar, 95mol% H2, Smol% A¥>
s TrEARKEETLEOMAGAEEEL, CO, HEHAMHILIEM T
XHLDERET 5,

(2) DME O/ pE R iE
EPER(tly) XA RICEDbDET D,
BEME:  95Smol% Ll B (AL, IS E ENHAZ /— ik, ARFIHEehoTe
CO L THY M%)

3) =—T4V7+«

[n#ag]

O 2—T4UTA4AT4—L (H—2BHR)

HP Steam 254[°C] HIRFEZ —E> D 42.55 bar fTR KR 24, 2541°C 1gafni <%

T—T T DT T —Z RT3 ET D,

MP Steam 186[°C] &5/ EX—E> d 11.50 bar R R R & ME#A, 1861°Cfafnik T3

T =TT DT T —Z RT3 ET D,

LP Steam 160[°C] fi5iFEL—E L D 6.18 bar fIK AR ZME4E, 1607°CIfafniE T/<U
—TTUNDT T — R RT3 EHBET D,

MIASK, =T NVTAAT 4 — L2y T v ANE, REEDIE T Iy ad87-41g,
AR REBEOMR A~ —IZRL, fafikET 7L —2ZRLIZY, ZET Ty aSHT
AR LT=1%, fafnkzET 7L —2L LUK 7T MR LTZDE, ZOMINRE =%
N —LKEEBNEREIND, AT, fHEODICTKOEFET 7L —ZIZRET
ZEEL TS,

O AT 4 —LLS OB NEF) 2 W5 51E, A% (2 bar, 25°C, 100% A% ) ZiREH
L, iB%Z25 (02:21mol%, N2:79mol%, 1.013bar, 25°C) % 5%E LT, E&REEEEL, X
HEFt 5 (Simulation) (2 -SEHATMNEE S 720D CO, HEHIF AL ZRD - L THEAL, #
CO HEHENE T DL,

(B 7795]

F 19 BT avAT P A FAEa T ANRE Ver.l -13-



O #71: DME &7 me A CHET LG5 2N T, NU—TJ0 b fiiaEing, R,
2Ty =R E RO R T A= X2 TE—F—%{EL, AW =H VA TS5,

O ZavANLOREINEED T, Bl lCAT 4—LY AT L% DME &7 o ANITHEEEL,
/) = X — O A FHE L CThovEbRn, TOHA, M—2 "U—7F kD PFD %
BEICLTHEW, (BL, MR AT 4 — LV AT LERDD T, by T~ —%, K—2 12
7Y 42.55 bar DI EX —E 2 —E UG (42.55bar, 383°C) &%, RAT—bhy
Ay F—FTOE— A TIBEZRTHEN, 7T —a A7 r— A%, K—2 FRRIZ, 44
UARHBIOKME D 2% & 53, Simulation 2MAMEIC/2DLO THIUX, 7T L —Tar ATy
—AFEELC, LP =3/~ —o 0 (771 —% AV 0) ® Vapor Mole Fraction % 2% &
LTEWTHENEDRN, AT 4 —AX—E 0%, K —2 [AERIZ 11.50bar, 6.18 bar THi& T
HINTE 2D, TABANTAT 4 —LEIRESEDLOTHIUL, ZTDOAT 4—LOE I, il
LIENELT, AIREE (11.5bar THiUE, 246°C, 6.18bar THiLiE 190°C) LA EE T, j#EEL
(Super Heat) L CH 5, ik~ — IR LIS 7523 TEHHDET 5, T a1
DAT 4 —=LRAT— (T OV ARAT—: A% ) — VGG %R, DME AR SER7RE) ~D
BFW OHHEIE, Hiiz/e AT 4 — LV AT LAOT T L—4KRRAD BEW R 7 HE 55695
LU, A DIRETO TE(HP-ECO) K N7 BB AR AT —H 1 OIS IR £ TONINE (SSH)
1%, R AT AOFEEDHLOEEIUZ L > T, A7 4 — L2 —E U A BEE, X —2[F1ER,
0.28bar D KHF—E T, KM HZCTCEMSEI=OBIZ, ALERFAH A H T, BREHTIE,
A% (2 bar, 25°C, 100% A% ) ZfBEL, R 225 (02:21mol%, N2:79mol%, 1.013bar,
25°C) H 5%L LT, SERRBEA A E T 5, B, 22/ TEUIATOWEL T, FDF (T4 EZR0,
IDF (%, JRBEZETE /1-100mmH,0G (7 — ), fE £/ % 100mmH0 Z{EL T, A%y
ZE771(1.013bar) ETHEE T 2% FET 5, BEEIZAT A — LV AT L DORAT—, SSH %
HEL, FEIZI, AT 4—LY AT LD LP-ECO, HP-ECO Dfth, 71t ARAZ—H D HP-
ECO, SSH ZIRED @ WA ~5H0DEL, ATmin=50°C, 1, L<IX IDF AV O 120°CO1i]
NIV T A NI T T, BRI 528 &35, FiTe/R AT 4 — LV AT ALV ELRD
Sy = FLX — (B ) 1L, DME #& 7 0 A TR ELRL8) = 3L — L% TS
ZENTED ARL, FiTolZAZ B HSID CO I, # CO R EITINE 528,

|@SEESIN/TY

O WHIK: 30[CCIHkAS, 40 CIRVET D,

O WHKLSN DWW EEZ VD86, WINARHEEIC LA, 7 —RAm eI LA, (ks
REL, HEHEENEZ Simulation L, BALAHEIE Y720 CO, PEHFHALZR L T M

, $8 CO PR EITIEAE T 22,

4) COHEHHFR NI, R—42ROL,

(5) HIEfRK COHEHEIT, -8 2D L,
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5. ket LOEEA:

AT e AR FHREIY, 7 0 AR BLRE T Feasibility Study 242 E L, BEFHI2 H
W, A EBRELE LT, INRREE DG ST — 7T hb o CO, BN, AR, =%
—{H# & (CO, Emission) DELENG, EITRIRENE D OHWE T 57200 D7 e A5G THY,
BT RIS B AR FERMIZIR D AT v 7B 2, B )il 7 m e ARG E1TH 7 =
—RXEBZD, FIT, RETIE, 7F7L haxXMEBR DT DI O A 13T, iz,

AFRED DME 57 0t 22 A8 i3 D Ui LRE (A ) —/V s LEE, DME FOG L) A3, ZD
PEREZ SO Lo TSN TV DI EbHY, AR EHI BT 7e— —heIal—v
2021, Gibbs IZED M RISET VA HWD, HL, COy HEHEHIK D= DA IR 7L —
I AN —% B T20ICh, KR 7o AR EHERICH LT, Zn—y—3al—iar (U
Y AVNVERE) LIZF 7T AT, Kinetic BT /UICEY, KIS ARZRD, ULBEIZSC TS
1190 Fz, BI1FHICRE T BB ARG EITOICERL T, 7HBAV AT LD /NT —< AN,
TR AEERAFTHIEEBEL T, a7 a—F AT T A, ROT o ATa—F AT J
T LOREGLRFR R EGREL A DN LT 2 T, IlKFFA CO HEH &4 73 DME 7' 2t A0
REHEATOTZDIZ, (AIZRFTL CORIT IR DR E B DN LR RO 2D 52 L5 HE
92,

5—1 BFD(Block Flow Diagram) i% &}
DME &M O CO, HEHEICKTL T/ T 4 N (R4 FE 7T o AT 2 — L LT,
BFD L L D7 0 AR — L% i 5179,
S A7 N, S—VRA L Mg BFD UL D7t 2% — A H B FR 2 B 572 L
RRFFE COy PR A7 T 7 m B ARG EATHT20IT, IRDAT 7T BFD L~Lakik
EHED THLZ L HELET 5,
O EORFHEH (B OBAELHD) ZPRDIRT RO O, FHE B IITh, & 45
ET D
@ 201D, EOXHnT7r——hRal—arEZ LT UERbR W O0EFE T D,
@ 7a—y—hRalb—rarEELR AR OR#ELETT,
@ O, @%#VIEL, BFD €YV a—/L O ata D Th<,
® BFD LUV, 70T 4V (3%4) 27 a2 5% BFD [Nz 5,
K4 ZZTWIHZIT 4Vl EEAAMIR T 27V T4 AN EWT 55D TIERL, fa<ET
CO, HEH & (Energy Consumption) (Zxf 3 527V7 4 1)V EET 5,

5—2 PFD (Process Flow Diagram) &% &t
BFD L~V GEHRIERIS, S KEFR CO B &2 l7- 37 m e ARG 2ATH 72012, IRDAT
7" C PFD L~ LR D TP ZEEHELET 5,
@ BFD OEY=2—/L% PFD IZEBRT %,
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@ EBALIZECRIL T, PFD iRt L CEDRRFHEK AR D DO, (Z ik 5
DINEFRETET Do
@ ZOEHIZ, EDIHnTa—— b Ral—ar B LRI UE RS VOGRS,
@ 7o—y—hRalb—rarEEELRFHEARORELETT,
® O~@%#vix L T PFD (without HEN; Heat Exchanger Network) i 7t %179,
® =RNF—F—4 BB HNIL, PFD(with HEN)EXFHE1T,
:@H#7°mtxv\1f‘x%4~A%%§ﬁzéﬁé*}:%%Jrﬁbﬂ\é@ﬂ%m I, FDAT 41—
LaEEDINIERTHO0%ERD, A IZB > TUIHBAT 4 — LV AT LEHDHET
TRNF—H—F R, PED+HEN 2 L7 Tldeb7auy,
5—3 Ytk
VLE #5021, Predictive SRK (PSRK) HAHELET 25, PSRK 23 a2l — TS T
WRWEAIZE, vRalb—var OB, BRENDIEZ AT, BT T VARIRL,

Z OB Z iR 52 L,

5—4 KISET IV
Tu——hal—2 a0, Gibbs (IZED T SGTE T v E VD, Bf&Y7e DME #
E 7o AR D ELN TR, UL FIZ R T Kinetic BT V2 AWT, KSgs AR 2% 4

o

A )=V TR

B (1)

Peo.Pr. — 1 (Pme-0HPH,0
36,696\ | 02 M2 Kp pi,
71 = 6.5734 X 107° - exp (— o7 ) . 3
[1 +3,453.38 (p”—zoﬂ
Hy
Kz, = exp(—47.777962 + 7057.7258/T) (1)
ri: [mol/s/kg-cat], pi: [Pa], R=8.314[J/mol/K]
B (2)

[ 1 (Pcoszo)]
94,765) Peo. = Ky ™ pa,
RT [1 +3453.38 (2;;’—20)]

Hy

T, = 7.49487 x 10° - exp (—

Ky, = exp(4.67192 — 4773.2589/T) @)
r,: [mol/s/kg-cat], pi[Pa], R=8.314[J/mol/K]
fill i Bulk Density=1,000[kg/m®], ¢ :Vacancy factor=0.5, fiffif Particle Size=0.006m,
DME 2 Tf2
F&(3)
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13 = k3 |PMe—on — Pome Przo.

Pme-on " Ki3
In(k;) = —1.7954 — 9680/T 3)
In(Kg3) = —2.8086 + 3061/T

3 : Me-OH dehydration rate [mol/s/kg-cat]

k3 :dehydration rate constant, [mol/s/kg-cat/Pa]

Kg3 : dehydration equilibrium constant

T : Temperature [K]

fiftii- > Bulk Density=1,000[kg/m3], ¢ :Vacancy factor =0.4, filiiit Particle Size=0.004m,

5—5 RIGERAAT LERESR:

BRSO 2 BETL TN EDIR, AT 4 — LR AL T 2D THIL, AT 4—LDIES]
%, T =2 NU—=7"ZbdD PFDIIRT, N8 = OMKRIE &%, BELTEAT 41—
EMBAAT 4 —LEL TR T 20 THIUE, HELIZAT 4 — AL OfIFIK ETOBHEEF]
HALT, XU—T U DT T —ZIC R T BET D, FBAELIZAT — L TE BT 50
ThiuZ, A7 4—2DFEINIEC K —2 12T flrsR B £ Tila#A (Supper Heat) L72DHIZAT
A —DH—E NI T D, AT 4 — L —E T, HAET] 0.28 bar DEKZ—E L EL, KB H]
FRCEMELI=DOBIZ, KABRIIFR 2155, BFW 1X, SU—TF T DT 7L —HARMAD BFW R
YT E NI L TR T HEL T, BAELIEAT A — LB MMBHAAT 4— LU CHIAT 50, B
N F =BT 20206 T, BFW 1L, 4T HAT — LSO faFnik £ T (7
22 HP-ECO) L7212, RSt ~EHES LD, BIToICAT 4 — LV AT DAL, 22 ~RUG
BWTRAELIEAT A — 2B BT 20 THNIE, T4, P A HEE: Q) 2—T 4T 1 1 2B R
T5, Fie, BRIGER CAT 4 — L EEB 2056, 7B A AY DHREEL, FAETHA
T4 —LDIRE LIRS TH N EDH7220 (Sub-Cool ZREL ThvEbD7RWY) , AFRE T, HEaso
YAV T TOROVOT, BRIKSHREREL T, Fa—TREEME, T2—7 Ak,
Rating Design 1%, 179813720,

5—6 SHtratX

AT, L, AR OBEDNE %, FAREOBEENL, 2—TA)VT 4 AT 41— A
[ZEDVRAV T L, HIKTOI T 7 Al RERFPH T, RET DL EN DD, 2—T 1
TAAT 4 — LD BENANEE 2 720D COr BEHFEALIL, EAMENL—T (VT AT 4 — Al
LR DTC, Fl—D&RMETHIUL, (BRNED2—T (VT A AT 4 —L&RINT D773, COs
PEHEOBLEDLITAERIE/2D, Tz, REEEEL, AX—NT v 7 RECHEM T VI T T o7 TS
TEHINTEHFL TR\ N, EINE S L7025, 8T EIRRFOMRE BT &HlEIC 35
KOHSELEEZBETDE, VRAT—OBAROT X TET BB ARENHOEN BN LT, —Hix
=T (YT AAT 4= LE HNDINTRFTTDZENEELLY,
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5—7 [aldsk
5—7—1 a7yt —

L[IEROFEIZIX, 2T Lo —2 WD, & BEOBEGHHEIT 75%E0, HIREIX 140°CLA
TETD, NIAN—FTET—F—ZEL, A=INaRFRWEDERET D,

5—7—2 TZyr-7uary
KEJEEDYV T, # 100mmH0 FEEDZERCMEBE N A, T DOMBADFIERMLETHIUE,
TrReTa T E A WA, WEGhRIT 40% T, RIANN—TET—F—ET 5,

5—7—3 BT
WARDHEINZIE, R T2 WD, WiEhE 715%&EL, RIAN—TET—F—LT 5,

5—7—4 AT 4—LHZ—EV

WERLK LD, B ) = (VX —Z BT H720121E, AT 4— X —E 2 N5, B
75%EL, HAKZ—E L OEAIZIE, HO 0.28bar &L, WMEIK TEMELIZ# 1.013bar FTHIER
I LERET D, HAZ—Ey, [EF—E 3R, SRk ZARLVE EIUITTER N, (]
BB R TR IURRERVNNE, R —T TR KRS EITTD,

5—7—5 THANUH —

KLU OBMBIRRED T ALY, B ) =p X —Z BT DE121E, =722 —%
WD, AT 4 — LA —E U EERRIZ, BARIO N ANDIL, BT —E [ 52 LT TEe
W O, SRR TR AU e B, IEAhERIE, 75% L35,

5—8 JEHHEK

A& B L O RR O E LT, AR OO B4 503, RSenDE /185K, 3bar
L, A )= VAN —T DE KL VYA 7 a Ty —O UG e H D FEE) 1%
Sbar ZARET D, ZZEPEL, 20T 2 —LURAT—DRMT 0.5bar &35, V7T I AR T,
K~ 10 A—Mv, $lEFROETHEK 1 bar ZX—RITEZ D,

5—9 7n—y—hi3alb—var (WEINEE, Bu3, JE11/37R)
WVEINGL, BN, JET)RT A% RDHTE,
IEFTREEFIE, BT 2Ty — (TR, R 7 (), 77w ANDHIE, Fi,
BET _EEFNL, VT (KR, HR), TXRASH—, Z—, Z ANDHTE,
Bl | By A RS IAT <L v A
A AEE ORI T TR,
Tyt —, RT O )T RF —TERTFMND, TXANH —, AT —LH—E
728, [EUEY J =X — %5, Xy M =X — T EE RN T D, 2 —T (VT A AT
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A=V T R, =T YT A AT 4 — DINBAEZFH L, 7o AN TRAESETZAT 4

ICEAINEAE:, Fo T LI AT A — AV AT APHD AT 4 — M LD INEEE 5| X,
b2 =T VT Y AT 4 — DM EEZ R T2, ZNHIZ, K —4DOCOJTHEN A HNT A D
H, DMESLE L H 70980 —F T b bDOCOHEH B2 R 45, ZOHEH &S, #iz/ax
TA— LT AT I, INEVF, BEEEE A COEH B L, =, B EICE ENDH
FIHEN2-7-CO2 GRHE) BEMEL T, COHEEEZRHET S, Zht, £ —8Dx KiF
RWCOEH Bl i35,

6. HmARFA CO2 BEHEZMI R >T=5E

4755 21U CDMEY e A% EHL, DMESEIZ LBV T2 ICHE HENHCO078, e KFFA
COMEHEIZK LN TR OBHLE G D TERDPSTIGER, ENEMIE RS2 56
21X, COHEHEICHL T, EOBIENRIVT 4N THLINERFIL, ZOBEIEOCO2HEH &%
HIE S 2720 @, FINHIRT L — 7 2 — %G T 528, BUENFERR R LICh 2 a &0
T, T =2V =R EOIINTEANTLHE, TrtRIEDIHNTEL, EIEE D)
RBFLAENDDD, 7r— —h o Ralb—F% HWTC, AlRER IRV E &I R 28, 3—3HiT
RUTE, P EBDOADND, KISV 2L IS L7200 DFE I ik, A% ) — VUG L
FEOBEES1% T D720 D R EE 2 ThE, COMFR TR o3 LC, AT a2z
ﬁbf’b?ﬁlibiﬁb\o AR EE IR L RN RBERE THUREDRVD, BT ET5
(% SABENIDRANAN

7. T REEERE MR
RKIR, COHEH BEIMZ5L57DMERE 7 Y A% it 21T 72 LT, 7 ubw Akt il
HELLT, U TEE 2D,
ORI 1 ONES SO i ooy tau!
> TavAMERRICKRI U CHRECHIZR N (Z VT A IV /RT A—2 = EE LG A E 0%
BbdD) FmEIZE L TWDHIE,
> EHENZEERHARICKHTL, P AR ZTHEEL LIIBEBEHREL VAT
&
> bolbLLWEEH AR RER T D0 OB (DX T u——hiR
a2b—3ar T, EEE (RE) LT, MEBRET5) 23T, a3l T\hDH2e,
> ZORMYRYT =T IRMV R I 2 B FER (AT ) 1A T TNDHTE,
> ROV AZNVORM A7 GENESHL WD E,
@ VA7V QDBHLBRCIHNT, B FH LT e A REFAR RS, VA7 &
FIIR—=L AR 5L D54
» UV AZ NV EELRK T, =V LA R SBLR A ORI BEAMR, i3V st
RERAMAEE, /=L AR MERE M FRAR & DR R BIR A BIREIC L TV DT,
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> EERFEBOBRRIZBWT, VA7V E, =LA, bLUTENLORE R
DAIIZ B ESN TODDIRENTND L,
@ BUGEAE: OQDHLEFEIZHWT, BN FH LU m e AEREFHI R, SOSERED
OInEY) BREHIED BB L CD 56
> SOSBREDRRE T 1E L R L DR R BARS LXBRE T VE L RE AT AR & D (K]
RBIREMEICL QDI
> HERGIEROBERICEWT, RUSEEOREERK, LATZNODOHRE R a0 ]
IZB SN TODADII RSN TNDTE,
@ 2—=TAVTADOENEGAM:QDHDBRE GEEE /3B v e AORREHE M) 123\ C, SCRLKR -1
HLLT T B AR IR, 2 —T 4V T A DOEESMA DB 5L T4
> =T AUT A DEAERAESBLIR T (BB, B — oo %) EORIRERR, £l
=T AV T A DEAESRAE L RE AR FEARE & DR R BEIRZ IR IC L TD T,
> EEFRGHE (BRIEE S, B —r o 2) ODRZRIZBNT, 2—T VT DERIESM
BAR, HLIZZDORER DA B ESNTODD RSN TNDZE,

IV
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Appendix: —7 (U7 4 AT 4 —LDCO2PEH AL DOFHE

6.18 bar Steam

F-ALIL, 2—TAUTAAT 4—LLLT, FEX—E LD 6.18bar LY 50.00th fiiK T 25 E DA
TA— LI —E VAT MEERM AR L TND, £-A21F, ZORFDZER, BREE, FEETADWE
N THY, iRk E T 3 L0/ \U—FF U Mnbo CO, HEH &I, 1,765.59kmol/h ThDHZ LN DM
%o ZHLED, 6.18 bar 2—T AUT 4 AT 4 —LIZEDHEAMBE S 720D CO, PEHFHLIL, -
A3 IR CRFE T 5281240, 0.6634 kmol-CO/MMKJ =5 H &5,

F—Al RNT—TF TN AT 4—LHZ—E LT ATH) D 6.18 bar fill’ Case DIpVESA:

Fresh Feed
Deminerized Water [ton/h] | 381.30
Electric Power
Gross Generated Consumed
Back Turbine-01(75%) [kW] 23,844 |Charge Pump(75%) [kW] 19
Back Turbine-02(75%) [kW] 28,577 |BFW Pump(75%) [kW] 1,732
Back Turbine-03(75%) [kW] 11,810 [Condenser Pump(75%) [kW] 24
Back Turbine-04(75%) [kW] 4,953 |Forced Draft Fan (FDF)(40%) kW] 665
Condensing Turbine (75%) [kW] 34,534 |Induced Draft Fan (IDF)(40%) [kW] 1,039
Total [kW] 103,718 Total [kW] 3,479
Net Generated (Gross Generated-Consumed) [kW] 100,239
Utility Steam
Extracted at 42.55bar [t/h] 0.00 |Heat Duty of 42.55 bar Steam[MMkJ/h] 0.00
Extracted at 11.50bar [t/h] 0.00 [Heat Duty of 11.50 bar Steam[MMkJ/h] 0.00
Extracted at 6.18bar [t/h] 50.00 |Heat Duty of 6.18 bar Steam[MMkJ/h] 107.66

K—A2 U—TTb6.18 bar fili Case DERIESATIZIST DR, 225, BT AW B

Stream 1 2 3 Unit
Pressure 1.013 1.013 1.013 |bar
Temperature 25 25 1491° C
Flow rate 1,765.59 | 17,655.90 | 19,421.50 [kmol / h
Mole frac Methane 1.0000 0.0000 0.0000

Mole frac Carbon dioxide 0.0000 0.0000 0.0909

Mole frac Nitrogen 0.0000 0.7900 0.7182

Mole frac Oxygen 0.0000 0.2100 0.0091

Mole frac Water 0.0000 0.0000 0.1818

Flow Methane 1,765.59 0.00 0.00 |kmol / h
Flow Carbon dioxide 0.00 0.00| 1,765.59 [kmol / h
Flow Nitrogen 0.00 | 13,948.20 | 13,948.20 [kmol / h
Flow Oxygen 0.00| 3,707.74 176.56 |kmol / h
Flow Water 0.00 0.00| 3,531.18 |kmol / h
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#F—A36.18 bar = —F AUT 4 AT 4— LD COp HEHFRHAT : (kmol-CO»/MMKJ)

Iltem No Equation Value

Total Released CO, [kmol/h] @ |Table-A2 1,765.59
Net Generated Electric Powe (EP) [kW] @ |Table-Al 100,239
Released CO, for Generating Net EP [kmol/h] [® [(@/10°) x@ 1,694.18
CO, Emission Intensity for EP Generation

@ |[Table—3 16.9014
[kmol-CO,/h/MW]
Utility Steam Extracted at 6.18 bar
Extracted Steam Flow Rate [ton/h] ® |Table-Al 50.00
Heat Duty [MMkJ/h] ® |[Table-Al 107.66
Released CO, for Generating Utility Steam @ lo-o 7141
Heating [kmol/h]
CO, Emission Intensity for Unit Utility Steam

@/® 0.6634
Heating Amount [kmol-CO,/MMkJ]

11.50 bar Steam
#F-Ad 1%

AT A — BB —E VAT MEESRM R LTS, ’—AS 1T

, =T AUTAAT 4 —LLL T, HEX—E O 11.50 bar LV 50.00th iR T 254

, ZORFDZESR, BB, JEE T AD

MBI THY, k&S 3 LU —FF b0 CO, HEHHEIE, 1,786.82 kmol/h THDHZE
DD, ZED, 11.50bar 2—T AU T 4 AT 4 — LD HEANNEAE Y 720 D, CO, HEH U HAL

1%, K-A6 IHE- TR T DL

20, 0.8992 kmol-CO,/MMKJ 5 HHEn 25,

F—A4 NT—T TN AT f—LH—E VAT L) D 11.50 bar R Case DFERIESA:

Fresh Feed
Deminerized Water [ton/h] | 388.72
Electric Power
Gross Generated Consumed
Back Turbine-01(75%) [kW] 24,111 |Charge Pump(75%) [kW] 19
Back Turbine-02(75%) [kW] 28,898 |BFW Pump(75%) [kW] 1,752
Back Turbine-03(75%) [kW] 10,562 |Condenser Pump(75%) [kW] 25
Back Turbine-04(75%) [kW] 5,016 |Forced Draft Fan (FDF)(40%)[kW] 673
Condensing Turbine (75%) [kW] 34,968 |Induced Draft Fan (IDF)(40%)[kW] 1,054
Total [kW] 103,555 Total [kW] 3,622
Net Generated (Gross Generated-Consumed) [kW] 100,033
Utility Steam
Extracted at 42.55bar [t/h] 0.00 [Heat Duty of 42.55 bar Steam[MMkJ/h] 0.00
Extracted at 11.50bar [t/h] 50.00 |Heat Duty of 11.50 bar Steam[MMkJ/h]|  106.89
Extracted at 6.18bar [t/h] 0.00 [Heat Duty of 6.18 bar Steam[MMkJ/h] 0.00
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K—A5 NU—TF b 11.50 bar il Case DIRIELRIITIB U DY, 225, FEET AME I
Stream 1 2 3 Unit
Pressure 1.013 1.013 1.013 |bar
Temperature 25 25 150 |° C
Flow rate 1,786.82 | 17,868.20 | 19,655.00 [kmol / h
Mole frac Methane 1.0000 0.0000 0.0000
Mole frac Carbon dioxide 0.0000 0.0000 0.0909
Mole frac Nitrogen 0.0000 0.7900 0.7182
Mole frac Oxygen 0.0000 0.2100 0.0091
Mole frac Water 0.0000 0.0000 0.1818
Flow Methane 1,786.82 0.00 0.00 |kmol / h
Flow Carbon dioxide 0.00 0.00| 1,786.82 [kmol / h
Flow Nitrogen 0.00 | 14,115.90 | 14,115.90 [kmol / h
Flow Oxygen 0.00| 3,752.33 178.68 [kmol / h
Flow Water 0.00 0.00| 3,573.64 |kmol / h

F—A6 11.50 bar = —FT (VT (AT 4— L0 CO2 HEHR AT : (kmol-CO/MMKJ)

Iltem No Equation Value

Total Released CO, [kmol/h] @ |[Table—5 1,786.82
Net Generated Electric Powe (EP) [kW] @ |Table—4 100,033
Released CO, for Generating Net EP [kmol/h] [® [(@/10°)x@ 1,690.70
CO, Emission Intensity for EP Generation

@ [Table—3 16.9014
[kmol-CO,/h/MW]
Utility Steam Extracted at 11.50 bar
Extracted Steam Flow Rate [ton/h] ® |[Table—4 50.00

Heat Duty [MMkJ/h] ® [Table—4 106.89
Released CO, for Generating Utility Steam
Heating [kmol/h]

CO, Emission Intensity for Unit Utility Steam
Heating Amount [kmol-CO,/MMk]]

@ |©-3 96.12

@/® 0.8992

42.55 bar Steam

F-AT1E, 2—TAVTAATA—LEL T, WHEX—ET D 42.55bar £V 50.00th KT 255D
AT A — DA —E U VAT MREEGRMEER L QD RK-A8 1L, ZORFDZER, K}, JEE T ADY)
BN THY, AT = 3 L0/ U =TI b0 CO HEHEIE, 1,845.00 kmol/h THHZ LN D
D%, ZHLEY, 42.55 bar L—T (VT A AT 4 — NI DBANNEE S 720 D, CO, BEHRHALIT,
F-A9 [T TR T 5241280, 1.5010 kmol-CO,/MMKJ S5 SN 5,
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F—AT NT—TF TN AT fp—LHZ—E VAT L) D 42.55 bar iR Case DpVESA:

Fresh Feed
Deminerized Water [ton/h] | 409.43
Electric Power
Gross Generated Consumed
Back Turbine-01(75%) [kW] 24,863 |Charge Pump(75%) [kW] 20
Back Turbine-02(75%) [kW] 26,458 |BFW Pump(75%) [kW] 1,806
Back Turbine-03(75%) [kW] 10,935 |Condenser Pump(75%) [kW] 26
Back Turbine-04(75%) [kW] 5,193 |Forced Draft Fan (FDF)(40%)[kW] 695
Condensing Turbine (75%) [kW] 36,188 |Induced Draft Fan (IDF)(40%) [kW] 1,089
Total [kW] 103,638 Total [kW] 3,636
Net Generated (Gross Generated-Consumed) [kW] 100,002
Utility Steam
Extracted at 42.55bar [t/h] 50.00 |Heat Duty of 42.55 bar Steam[MMkJ/h]| 103.15
Extracted at 11.50bar [t/h] 0.00 |Heat Duty of 11.50 bar Steam[MMkJ/h] 0.00
Extracted at 6.18bar [t/h] 0.00 [Heat Duty of 6.18 bar Steam[MMkJ/h] 0.00

K—A8 \U—TT b 42.55 bar fil’x Case DEIESRMITIITDIREL, 225, MLET AW E IS

Stream 1 2 3 Unit
Pressure 1.013 1.013 1.013 |bar
Temperature 25 25 150 |° C
Flow rate 1,845.00 | 18,450.00 | 20,295.00 [kmol / h
Mole frac Methane 1.0000 0.0000 0.0000

Mole frac Carbon dioxide 0.0000 0.0000 0.0909

Mole frac Nitrogen 0.0000 0.7900 0.7182

Mole frac Oxygen 0.0000 0.2100 0.0091

Mole frac Water 0.0000 0.0000 0.1818

Flow Methane 1,845.00 0.00 0.00 [kmol / h
Flow Carbon dioxide 0.00 0.00 [ 1,845.00 |[kmol / h
Flow Nitrogen 0.00 | 14,575.50 | 14,575.50 [kmol / h
Flow Oxygen 0.00| 3,874.50 184.50 |kmol / h
Flow Water 0.00 0.00| 3,690.00 |kmol / h

F—A9 42.55bar 2—T (VT A AT 4—LD CO2 HEHFEAT : (kmol-CO/MMKJ)

Iltem No Equation Value

Total Released CO, [kmol/h] @ |[Table—AS8 1,845.00
Net Generated Electric Powe (EP) [kW] @ |Table—A7 100,002
Released CO, for Generating Net EP [kmol/h] [® [(@/10°) x@ 1,690.18
CO, Emission Intensity for EP Generation

@ |[Table—3 16.9014
[kmol-CO,/h/MW]
Utility Steam Extracted at 42.55 bar
Extracted Steam Flow Rate [ton/h] ® |Table—A7 50.00
Heat Duty [MMkJ/h] ® [Table—A7 103.15
Released CO, for Generating Utility Steam @ |lo-o 154.82
Heating [kmol/h]
CO, Emission Intensity for Unit Utility Steam

@/® 1.5010
Heating Amount [kmol-CO,/MMkJ]
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