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Research of hydrogen energy has been performed in order to spread use of the hydrogen energy in
2020 or 2030. It will take, however, many years for the hydrogen energy to be used very easily like
gasoline, diesel oil and city gas in all of countries. During the periods, low CO, release liquid fuels would
be used together wit hydrogen. Recently, di-methyl-ether (DME) has been noticed as one of the
substitute liquid fuels of petroleum. Such liquid fuels can be produced from the mixed gas such as
hydrogen and carbon oxide which are produced by steam reforming hydrogen generation system by the
use of nuclear heat. Therefore, the system would be one of the candidates of future system of nuclear
heat utilization.

In the present study, we focused on the production of hydrogen and DME. Economic evaluation
was estimated for hydrogen and DME production in commercial and nuclear heat utilization plant. At
first, heat and mass balance of each process in commercial plant of hydrogen production was estimated
and commercial prices of each process were derived. Then, price was estimated when nuclear heat was
used instead of required heat of commercial plant. Results showed that the production prices produced
by nuclear heat were cheaper by 10% for hydrogen and 3% for DME. With the consideration of

reduction effect of CO, release, utilization of nuclear heat would be more effective.

Keywords: Hydrogen Production, DME, HTGR, Cost Evaluation, Steam Reformer, Nuclear Heat
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3.1 BTRA O R 2 AW Ay G OKERE 7 0 20kEREWE )
3.1.1 7o—3I—Fhk
3117 0—3—h%&RT, BB CHLIE. Reformer T. Hy. CO. CO,LITAD, K
T, COW &7 MRUS(CO+H,0=H, +CO )T H, ML, BEIC CO,2TILT
RIBRE L, BF H, T A%18%, 85 H,OMEL. FZEEETIT% TH D, JOKEME
. FEROAKFE IV F— ORI H OGS ITHEIZREIERIC BT 5 KEME  (99.99%LL F)
K DKV, 99.99% DEHFEKRILI I D 97%DIKFENSELET S,

&L H, DR
IRE 49C
J£E71 15 atm
#RE  CH, 2.6%
H, 97.2%
Na_+inerts 0.2%

100.0%

3.1.2 MBI - BUE

31 FICAT O X OYENITORT, B, 85 H, (as 100%) 309,000Nm?/h T
H5. Reformer DEYRIL, CH, AADBEEC LS, LUITITRT DI, Reformer 7T
BUED 64% EHE LT, 4TCOHNTAEED, INETFHEE. AF—LEEEE, R TE
PR TEEI L., BRI 310COHEN A E L TAREHKHT 5. LITIZRY F-101 S0
31 HOFEETH 5,

C Mcal/h I (%)
F-101 Reformer 947 223,509 64
E-101 Feed preheater 674 55,429 16
E-102 Steam superheater 439 45,351 13
E-103 Air preheater 310 23.935 7
348,224 100
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3.1.3 TOtEARS &, BRSOFARNEE, E%E
7utxmﬁﬂ-ﬁ&%§%&ﬁﬁ%tM%m¢m31K%?°it\%ﬁux%\&@
BRBENREZFRRITRT, * 26 L720501., BEFAICE > TBILTH DD TH 5,

3.1.4 HEFRETCEREETE

EFERHEIC WA EEZRFRETTICE & D, ZHICBES2ENT T, H, 0O X 2EHL
7z(Table 3-2 Zi8), CH, BfiZ 21.4 M/ Nm?® (=30 M/kg=2.5 M/Mcal) &BWz, BlE
HZ NEDO OFfEOZSZIZL T 10% & L7z, ROI (Return on Investment, FIZEZER) = 8%
EBWT, BEBEATOEATO H,Offifd 12.4 F/Nmd &7z,

RBL O, BEKREBEELT 97.2% (KEOLEDMELTHHAMEE T T
T AT OFEHE OE) ITNTBHDOTHEHN, REEMEITKBEORE, KEMEELT
99.99%LL ENNEE /2D, BHEKREEDFAORFREIIDOVTIE, 3. 3ITHREHER2
R,
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Table 3-1 KFBHEWH R KEHHT—F (1/2)

JAERI-Tech 2003-076

F# AiRiEBE 105MBH U ERE
Raw materials
CHA4 feed CH4 82,193 Nm3
- fuel CH4 48925 Nm3
sum 131,118 Nm3
Catalysts, adsorbent 50,822 ven
Misc. chemicals, utilities 14521 yven
Reformer steam 284 ton
Byproducts
HP steam ~284 ton
Utilities
Cooling water 8,739 m3
' Steam 70 ton
Process water 294 m3
Electricity 10472 kwh
R Mcal/h
F101 Natural Gas Reformer 223,478
m2 Mcal/h
E-101 Feed preheater 1,328 55,429
E-102 Steam superheater 3,048 45,351
E-103 Air preheater 3,725 23,935
E-104 Heat recovery koller 660 118,417
E105 Absorber feed cooler 1,895 49,130
E-106 Boller feed heater 548 32,754
E-107 Demin. Water heater 362 22172
E-201 CO2 stripper reboiler-1 1,839 45,351
E-202 CO2 stripper reloller2 1,651 35,273
E-203 Leah amine cooler 3,279 23,431
E-204 Amine interchanger-] 6,587 20,156
E-205 Amine interchanger-11 5,481 18,896
E-208 Absorker Intercooler 1,663 62,988
E-207 Stripper condenser 1,096 60,468
E-301 Mathanator preheater~1 1,226 17,637
E-302 Methanator preheater—2 174 8,566
E-303 H2 product cooler 855 13857
Total 36,220 653,813
KW
K101 Air blower 3,080
K-102 Flus gas extractor 3,482
. m3
M=-101 H2S adsorter 156
M-102 H3S adsorbar 156
height, m dia, m
M-103 Flue gas stack 37 3
height, m dia, m
C-201 Amine absorber 21 56
C—-202 Amine stripper 18 6.6
C—-301 High temp CO shift 9 6.2
C-302 Low temp CO shift 9 58
C-303 Methanator 8 34
m3
T-201 Amine storage 341
V-101 Steam drum 242
V=201 Reflux drum 61
v-202 Candensate—1 114
V-203 Condensate-1I 95
V-204 Flash vessel 189

ZEAHICLY
EEOHDHHD
b3

*
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Table 3-1 /KEELEREA O A FFFHET—F (2/2)

FE 35 (bl

Battery limits ecuipment, fob
Columns
Vessels and tanks
Exchangers
Furnaces
Compressors
Miscellaneous equipment
Pumgps
Total
Battery limits equipment installed
Contingency, 20%
BATTERY LIMITS INVESTMENT

Off-sites, installed
Cooling tower
Process water treatment
Steam generation
Utilities and storage
General service facilities
Waste treatment
Total
Contingency, 20%
OFF-SITES INVESTMENT

TOTAL FIXED GAPITAL

c0o2 CO Shift and
Total Reforming  Separation  Methanation
* *
179 3.7 142
4.6 09 37 00
18.7 9.8 78 22
48.1 481
7.3 7.3
05 05
24 (035} 1.6
1002 67.2 16.7 16.4
177.2 1237 36.6 16.8
354 24.7 7.3 3.4
2126 148.4 44.0 20.2
11.4 441 6.4 08
0.4 04
6.8 6.8
18.6 45 13.2 09
3941
9.8
675
13.5
81.0
293.6

Erox BRARAIILYETOH S0

X ¥ ¥ %

X ¥ ¥ ¥
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3. 2 BEREAWEAZDHNEDOKBHET TR GREKWERER)

32170 ——h

3. 1BEITRLEEAOZO—— MNMIEDE, UTFRETEAH I DBERERA NS
FO7O—— hERELTZ,

(1) Fuel CH,Z2HEMCBEMA D

EH D Reformer v, CH JRBEIC L o TREED X DITELE 5 2 T 5 434 FH D Reformer

WA E720, He @ 950 — S800°'CCIHEIREE 875°C) 0#ZEFIAL T, EE ERU
FIbERMEESNEZHDELE, '

A ZC Mcal’h FEM C

F-101  Reformer 947 223, 509 538 — 871

E-101  Feed preheater 674 99, 429 264 — 538

E-102  Steam superheater 439 45, 351 266 — 482
324, 289

FHR)
T O Reformer Furnace 13, BEHABENMATCTHY, BPRTEHINLLETH S, CH

1% Reformer A CRUEEICHIRL., 871CITARD., ZORET, INEZRNL DDRIG
THEFT S 5, MERBIZ—HHaIN T, BEMRIZNS,

BEFIHO Reformer IZBWTIE, CH ISR AIZEE LT, BEOHOT871CITET 3,

FOSIRBE @R O Reformer & D HE HEHT 2 DT, F USISERY) 2155 ITHRINERH
WWREBRZ RN H N, R THERIIFRTCb D E L,

(2) CH, BEHAZEKZEED TR, A 2R TR RIIAETH S,
REIT/ DB,

E-103  Air preheater
K-101  Air blower

K-102 Flue gas extractor
M-103 Flue gas stack

THb. £l INHITHESIEF6,662kWIEFATH 5.

(4) E-101 . E-102 OEABIIAETH DM, MBI He &30, &, ZEYIOIEEE
NEDHBOT, CEEREED S,

3.2.2 WHEIT - BUNZ

He FTER EBER F% Table 3-3 127”9, He IX. Reformer % 800°CTHI T, BIXEx
E-101, E-102 TERALHE L. 732°C &72%, I 51T H, Process THE T B A F—A(70ton/h)
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DOFREIHED ET5L, ROBEIZ704C L5,

—77. BN ZIFRIAD He R VIBEW 350CISRESNTHRY, AT EAD 01X
S TOREFRIRAZEE LIZHE,. 0 732°CXIE 704005 350°COEBOBEFIFATE
e OB TR, ZOESOBIIEDRVS D E L TREETS.

EH D H, Process Tid. Reformer OINBENFH WD T, CH, ORI HES. 97%
DEFKRFENMELNT NS,

MEOFHE % BT 57201 Reformer DRINREZK 5 &, KINVERYIEDD . 8
B ERO 7O AR E78D. BT, CH DORISNAT5T Hy,OHRIZ CH A%%RE T 5
72D, FIED HIBE 9% %B57-9DI12. CH % H,0N 658U T Reformer 12U 1 Z7)1F
By FAMINEND Z &S S,

Table 3-3 He DEERET

H2 Process \ZEEFIHDOBHE He 1R
Duty He in  out AT
Mcal/h kegmol/h C C C
F-101 Reformer 223, 509 299, 810 950 800 150
E-101 Feed preheater 5b, 429 299, 810 800 763 37
E-102 Steam superheater 45, 351 299, 810 763 732 30
324, 289
Excess 569, 745 299, 810 732 350 382
ratio 1. 76

Steam use for downstream units

70 ton/h 42, 000 299,810 732 704 28

3.2.3 TOEARS EERSORBNE. BNE
BE O ADREERTENEET, TOADER - ARIEEES Table 3-4 12779

*EINERERTH D, *ENfTLAERFICELD, DUITHEAT S, .

(1) fuel CH I BT/ D, 0 DITHE He 324 Geal/h 2V, 732°CTIRY . H,Process
DFA, TFRIF—BFERTH B EEXSNDEDT. HED ORI,

(2) CH MBER/RNDT, MBEADZER SHEKOREREMEK-101, K-102) EHEHT AR T v 7
M-103) %25 U X b SHIBRL., BHHEZZLGIWE,

(3) Reformer & Furnace 71 705, BEHER Y1 T2/, BEIIAE, fillfEHRE
THb, £IT, BE. 2REEZRACIKRSEEEL. RREICEH2BRBIIAE
E U7z, FFOTSIBZIMERY 1 TR i b a N, BRE T DL, B
He BEEEIIBIERORT, YO AMBEICILHT 51 X THD, TOEBELT45
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{BMH % RABINE L7z,

(4) BRBEHEA A 5 OREINIE., B He & ORIIRITED D, REURENIE <720, REZE
HREVNDT, BB m2ihs <oz, MU TEBRED/NE 25,

(5) CH BNV < I2o 72D T Compressor IEHRN,

(6) [ZDfER] 1TI. R E Feed CH,D HaS Absorber 230, D5 BEZNAH
27307z,

(M HERaX MEFHE, ERRIENWED S,

(8) MR X MITHNT BB ER L & LTz,

9) FRE20%ZEFU & LTz,

(10)#ege5t L7z,

3.2.4 RRFEITERERE

REEE IR WA EEZRFEICICE & D, ZHNICElZENT T, H,0aX M 2EH L=,
SIS S A Table 3-5 WWRS, C T He DA M2 250 F/Meal &Lz, ZOIA M
600MW DEIRAAIFHAY —E U HE AT LAOERIZ N, B3 A ROIZEDIWT B
BRI 16 EELTRDZHDOTH B, & AN, ROI FIER) =8% £355&, H,DIR
M3 11.1 YewNm? &z o 72, —fEHA 7O XD H, O3 X Md 124 Yen/ Nm3 TH BN 5,
K 1EWHD A MKETH B, Fiz, BEEFIAT 20 — X TKEMEZ 99.99%I17 256
DHGETZ 3.8 TiT o7z,
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Table 3-4 #ZBFIFKRELETOLR BEFHF—2(1/2)

F#- ARHERR
3 1S YERE
H2 308,653 Nm3
Raw materials
CH4 feed CH4 82,193 Nm3 HEFRBICIVEEDH L0
fuel CH4 0 Nm3 * m
sum 82,193 Nm3 )
HBhHe 324,289 Mcal * (1) 950—732C
Catalysts, adsorbent 50,822 yen
Misc. chemicals, utilities 14,521 yen
Reformer steam 284 ton
Byproducts
HP steam -284 ton
Utilities
Cooling water 8,739 m3 )
Steam 70 ton Calculation
Process water 294 m3 BEE fBIE ¥E A
Electricity 3,910 kwh * 2 10472  ~6,562 3,910
WHREIX
Mecal/h
F-101 Natural Gas Reformer 223478 * 3
m2 °  Mcal/h BE, m2
E-101 Feed preheater 753 55429 * @ 1,329
E-102 Steam superheater 620 45,351 * 4) 3,948
E-103 Air preheater * (4) 3,725
E-104 Heat recovery boiler 660 118417 660
E-105 Absorber feed cooler 1,895 49,130 1,895
E-106 Boiler feed heater 548 32,754 548
E~107 Demin. Water heater 362 22172 362 ratio
MRt 4,838 12,468 0.39
E-201 CO2 stripper reboiler—1 1,839 45,351
E-202 CO2 stripper reboiler—2 1,551 35,273
E~203 Lean amine cooler 3279 23431
E-204 Amine interchanger—I| 6,587 20,156
E-205 Amine interchanger-Il 5,481 18,896
E-206 Absorber intercooler 1,663 62,988
E-207 Stripper condenser 1,096 60,468
E-301 Methanator preheater—1 1,226 17,637
E-302 Methanator preheater—2 174 8,566
E-303 H2 product cooler 855 13,857
m3
M-101 H2S adsorber 15.6
M-102 H3S adsorber 15.6
height, m  dia, m
C-201 Amine absorber 21 5.6
C-202  Amine stripper 18 6.6
C-301 High temp CO shift 9 6.2
C-302 Low temp CO shift 9 5.8
G-303 Methanator 8 3.4
m3
T-201 Amine storage 341
v-101 Steam drum 242
V-201 Reflux drum 61
V-202 Condensate-1 114
V=203 Condensate-1I 95
V-204 Flash vessel 189
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Table 3-4 BEAFAKFREETOER BFEETF—52/2)

BEE #A cO2 CO Shift and
Total Reforming Separation Methanation Reforming
* * *
Battery limits equipment, fob BEE E1E ¥aMm
Columns 17.9 3.7 14.2
Vessels and tanks 46 0.9 3.7 0.0
Exchangers 13.7 3.8 7.8 2.2 * (C)] 98 x0.39 3.8
Reformer 45.4 45.4 * (3) 48.1 -2.8 45.4
Compressors * (5) 7.3 0
Miscellaneous equipment 0.3 0.3 * (6) 05 0.3
Pumps 2.1 0.5 1.6 ratio
Total 83.9 50.9 16.7 16.4 * 0] 67.2 50.9
Battery limits equipment installed 150.0 93.7 36.6 16.8 * (8 123.7 1.84 93.7
Contingency, 20% 295.4 18.7 7.3 3.4 * 9) 24,7 18.7
BATTERY LIMITS INVESTMENT 176.6 112.4 440 20.2 * (10) 148.4 112.4
Off-sites, installed
Cooling tower 11.4 4.1 6.4 0.9
Process water treatment . 04 0.4
Steam generation 6.8 6.8
Utilities and storage 18.6 4.5 13.2 0.9
General service facilities 39.1
Waste treatment 9.8
Total 67.5
Contingency, 20% 13.5
OFF-SITES INVESTMENT 81.0
TOTAL FIXED CAPITAL 257.6 * (10)
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3.3 EREKFZEHADRE

INE TR UK BREIED AT A TEEINSKEIL MENI72%H, THS, B
BB BT S BIKERIIMEE 99.99%LL LD EHONEREND, FI T, 3.1 KO 32 Ik
N7 O A R OEFIE 7 Ot A TERE UZ/KF#E %, PSA(Pressure Swing Absorber)
TS 2 Z LIk D 99.99%H, 2155, TNETOIATFAI PSA 2BINLTO, #F%HE
TC - BERIREICE ED T,

(1) PSALEEBEOFE
He DEIZE 65%0D
CH, DEIYHR 0.26% A0
BEE T4 RHAHED. 1.32 AH/Nm3/h)w
INSEFAKZE SO TEA L T, PSAZEBEDRENE 42 BHZ21E/~.

2 HEKRH,OFH ‘
B 99 99%H , D&V, 97.2%H, DHED 65% B TH 5. 5%D 35%l. Fuel Gas (H
» 93%) &L T, BEAOEMEKZRE TS > N Tlid Reformer DIREHIFIAT 2,
ZOENE. TE CHs Fuel WRHIKRZETH 5,

3.3.1 KEELEEHA ORI AREEE

RS T O X ORERETT - BIBETEDRIC PSA ZHAANZGHEDNRERZE Table
3-6 1R T . B H, DEB5%). Natural Gas Fuel (0). EHRE (42 BENWTELNR
535, TORRE, H, Dffikkld 14.3 Yern/Nm3 E73o572, 97.2%H, DEEIE. 124
Yen/Nm3 THo =5, HHIE. +1.9 Yen/Nms TH 5.

3.32 BEFIFKERELE T X ICBIT HRFEHE
BITE & [FIRERIC, BB OREFRETL - B ETE DRIT PSA ZHAANTZHEMFER%Z Table
3-71RT . Fuel Gas (H, 939N IFEDEVWD T, BIAERE LU THIRT 5(2.5 Yen/Geal -

CHy Fuel EFD). ZO%ER Ho M 13.3 Yen/Nm3 &782 72, 97.2%H, DHEAIE. 11.1
Yer/Nm3 THo7zhn s, Hold. +2.1 Yen/Nm3 TH 5,
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4, DME#&LHE Tt X OREFEE

4.1 ETIEIEEHETETIINTWAEEEDME YO0t (CH 05 Methanol ZED., Z
NOBKIZE > TDME #8589 %) KOWTHRET 2, N7 Methanol Process %520,
ZHZDMESEDERZMU T, HEE T O AR ORGHI N ERBIE2BET 5, K
2. ZNEREBIC LT 4.2 HIZBWT O At — & UTEBEVERIET /I DWW TR
%, BIZ, BEEEDME 7O AICDNTORE % 4.3 HTIT,

41 B{TEADME 7Ot2xe
411 7Oo—3—h
4.1(1/3)~@BIz 70— — &R, Bl CH 4 Reformer T H,. CO. CO,IT72 0,
—BIBHIUTH,O ZEHESEEL TS, 105 kglem2 ITHEL. AF /—IVERRKISER250C
LRIVIZAB, TZT. Hye CO. CO, & H,0 05 CH,OH AR END, AY J—)VE
RS TR B OB ANE > TWS, HOHZERHILTAY ) —IL e, K5
PERL, —HOHAZY—E 2N LU TEHENLDDEEEL. Reformer DMBHIFIFAT
B, A5 ) —INIERET X DERT 5, BEI(C-301 #), K(C-302 ). EEYI)ILO—-)L7
(C-303. C-304 ) ZHEET 5.
A% ) —)WEHET. 200C L XIVORIST 67% 0 DME IZ8zx# 9%, DMERFRE L T#
&R D, REIEDAS J—)JVNEIRIEEIZ U YA 7))V T %, BFEDMEL, #iE 98%TH 5.

R DME O/
CH,0H 0.5 wi%
DME 982
H,0 1.3
100. 0

4.1.2 YEIGT - B
WEINZZK 4.1(1/3)~@/BIRT, ##d, DME 58 5 R /METH 5D, FREBHED X
% ) —)WL 82 F N HERIETH B, ZHUL, Reformer DHMEE LT, 40 H, Process &
FIERICTH S, Reformer DEYRIX. A5 ) —IVERRBEDOHEHT ADKERDQT%) T, U
CH, fuel Z3BI1T 5, Reformer OIREIH X DR ERRBIILITOED ThH 5.

Reformer OYRBHHT A DFRR & FE

BRHET X CH, fuel
CH, kegmol/h 054 209
H, kemol/h 3, 311
HHE  Mcal/h 297, 388 43, 740
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BIED 67%1d Reformer THE X3, 927COPEH A 720, KRITRT LD IZEREE EIY
LT 225COHEH A E L TRRIHE NS,

T Mecal/h - EE %)
F-101 Reformer 927 235, 519 67
E-101 Feed preheater 676 43, 588 13
E-102 Steam superheater 519 26, 203 7
E-103 Flue gas boiler 410 17, 637
E-104 Air preheater 225 28, 974 8
351, 921 100

ZZTERLEAF—AE. AY /) —IVERICHBT B H AR EB /1 & AIERE D
N5,

418 TOtLARSE. EROORABEE. BiE
TOTAOER - ARHEEEQ FEHZ0)%E Table 4-11R 7. EFRITIE. #E8Y 2
N RUOBEBENRZRT, * 2 L2050, BERIHACE>TELTZHDTH D,

4.1.4 FREHILERFEE
BFEEICAWA AR TICE LD, CHICHEMES 2N T, DMEDIX N2E
H LU7=(Table 4-2 28, DME JA M3 46.8 M/kg &73o7z, U 1000 keal H720 6.8
Micdiz%, BERIAY 21 21.4 F/Nm3 T, 1000 keal 720 2.5 HTHZINE, 275D
AREWD T EITIRD, 7T NEREGES EDNIA MIRESHET S,
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Table 4-1 DMEBLSERRTOEX BFEEEF—4%(1/3)

F#-RECHER  1miskY

R#

BRI

CHB3OH Section

CH30H  DME |t
Section  Section

CH4 feed 82,987 82,987 Nm3
CH4 fuel 5,016 5016 Nm3

sum 88,003 88,003 Nm3
Active carbon 1 1 kg
Reforming catalyst 7 7 kg
Methanol catalyst 14 14 kg
Cooling water 11,353 2,662 14,015 m3
Steam 0 48 49 ton
Process water 118 118 m3
Electricity 6,430 4,135 10,565 kw

m3
R-201 Methanol converter 276
kw
K-101 Air blower 2,908
K~102 Flue gas extractor 3,281
K-201 Syngas compressor 33,557
K-202 Recycle gas compressor 7,904
K-203 Liquid turbine drive -283
K-204 Gas turbine ~-5.667
m2 Mcal/h

E-101 Feed preheater 1,672 43,588
E-102 Steam superheater 3,103 26,203
E-103 Flue gas boiler 1,839 17,637
E-104 Air preheater 4,738 28,974
E-105 Reformed gas steam exchanger 390 101,788
E-106 Saturator water heater 2917 24,187
E-107 Feed water deaerator 2,806 40,312
E-108 Fuel preheater 595 1,764
E-109 Natural gas feed heater 316 2,016
E-110 Reformed gas cooler 632 4,535
E-201 Turbine condenser 7,154 62,484
E-202 Converter feed preheater 6,039 57,193
E~203 Direct fed interchanger 5,667 42832
E-204 Converter/wtr exchanger-2 2,787 13,857
E-205 Converter/wtr exchanger—1 1,672 20,156
E-206 Turbine interstage heater 864 5,039
E-207 Converter product cooler 7,061 69,287
E-208 Reaction start-up heater 1,301 8818
E-301 Methanol crude purf exchanger 344 1,386
E-302 Light ends condenser 195 8,062
E-303 Light ends reboiler 344 11,338
E-304 Finishing reboiler 3,066 41572
E-305 Recovery reboiler 30 504
E-306 Refining reboiler 855 62,232
E-307 Finishing condenser 1,635 44,343
E-308 Recovery condenser 19 504

BRFIRAIZLY
EEOHDLO

*

* K X ¥
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Table 4-1 DMEHEBFHRI DR BFTET —%(2/3)

HEERY A (H7)
CH30H Section

Mecal/h
235,519

2.7

kw
940
80

dia, m

3.9

kw
3,482
Mkcal/h
27,369
3,921
235
6,431
4,862
22,978
22,742

dia, m

3.6
kW
58

F-101 Natural gas reforming furnace
m3
T-351 Crude methanol storage 7,571
T-352 Higher alcohols storage 212
T-353 Methanol, DME storage 37,853
m3
V-101 Steam drum 246
V-102 Condensate drum-1 23
V-103 Condensate drum-2 45
V-104 Condensate drum—3 4
V-105 Condensate drum—4 25
V-106 Boiler feed vessel 227
V-201 Crude methanol separator 38
V-202 Crude methanol surge 159
V=301 Light ends reflux drum 19
V-302 Refining reflux drum 95
V-303 Finishing reflux drum 95
V=304 Recovery reflux drum 2
height, m
C-101 Feed saturator ’ 24 .4
C-201 Purge gas scrubber 9.1
C-301 Light ends column 16.8
C-302 Methanol refining column 38.1
C-303 Methanol finishing column 39.6
C-304 Methanol recovery column 9.1
) m3
M-101 Hydrogen sulfide adsorber 15.6
M~-102 Hydrogen sulfide adsorber 15.6
height, m dia, m
M-103 Flue gas stack 36.6
Pumps
100 section
300 section
DME Section
No height, m
R-101 Methanol converter 9 8.2
K~-201 DME blower
m2
E-101 Exchanger 2,892
E-102 Steam heater 304
E-201 Cooler 4
E-202  Cooler 62
E-203 Exchanger 405
E-204 Reboiler © 839
E-205 Condenser 969
m3
T-201 Methanol recovery tank 283
V=201 Knockout durm 18
height, m
C-201 Methanol absorber 12
C-202 Methanol stripper 15
Pumps
100 section
200 section

182

*
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Table 4-1 DMESLEBE RO+ R FF BT —% (3/3)

* ¥ Ok *

*

BERE EM CH30H Section DME Section
CH4 CH30H CH30H MtOH MtOH
Totaly Reforming Synthesis Purifica'’n Gonvers'n Recovery
Battery limits equipment, fob * *
Reactors 10 6.3 4.0
Columns 17 6.6 0.6 9.3 0.5
Vessels and tanks 7 5.0 1.5 0.7 0.3
Exchangers 65 15.7 410 6.8 0.8 0.9
Furnaces 44 443
Compressors 29 7.0 19.4 2.7
Miscellaneous equipment 1 05
Pumps 3 2.3 0.3 0.1 0.2
Total 177 814 68.7 17.2 4.9 45
Battery limits equipment installed 352 144.9 134.3 29.9 259 16.9
Contingency, 20% 62 29.0 26.9 6.0
BATTERY LIMITS INVESTMENT 414 173.9 161.2 35.9 25.9 16.9
Off-sites, installed
Cooling tower 17 0.3 10.6 33 3.1
Process water treatment 0 0.4
Steam generation 15 7.5 1.2 6.8
Tankage 16 15.9
Utilities and storage 49 8.1. 10.6 19.2 1.2 9.8
General service facilities 69
Waste treatment 7.
Total 126
Contingency, 20% 25
OFF-SITES INVESTMENT 151
TOTAL FIXED CAPITAL 565
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4.2 BEREFIATHDMESE O (R

421 70——h

(1) Reformer /ZEHE OFFIN S, B8 He I, B RICED S, IFHTIE CHy
ETORAGHARMEICLT, FROLDKAESATNBOT, THAERS He 1T
£ x5, CHafuel IARIIRD, TORAFEARIIRDDTHEAT R ELUTINRT 5. .

Reformer Tl &t He @ 950 — 800 C(EHIREE 875°C) O&ZFIHL T, B &
FURERYE/OND, &L,
BEHAC Meallh 24 C

F-101 Reformer 9217 23b, 519 538 — 871
E-101 Feed preheater 676 43, 588 264 — 538
E-102 Steam superheater 519 26, 203 266 — 482
E-103 Flue gas boiler 410 11, 637 266

322, 946

(2 MBAZER/ERLER. TR ZHRT5RREITATS 5. TR DHER.
E-104 Air preheater
K-101 Air blower
K-102 Flue gas extractor
M-103 Flue gas stack
Thod, INHIMEDENEG,18KWIITHTH S,

(38) E-101 . E-102. E-103 OEREBIIAREEMN, B He &720, NEMAl ZEMAID
BEENEHZOT, RRAHEHEIIEDS,

42.2 YIRS - BUNE

He FiEE SIRERE T % Table 4-3 12789 . He 13 950°C T Reformer IZA D, 800CTHIT,
Bl&EFEE. E-101. 102. 103 TRZHIGL T 744°CLi2%, ZNEDME Process THET
BAF 149 ton/h)DFEEIED HIKEL TH. 726 CERD. ERTAFTERTIERED
BEGROOITEDRWD, TODME Process TIHHEBE TORDERIFIZS, ZTOHT
V3A%EL He FURICREA TH 5.

KEFIH 210D B 7201, Reformer DIRERELTBE, KVERYAEDLD, ot
BRNEDo TUES, BRI, CHiDRISIATH T, HAHIC CHaWVERE L T, BED X
5 ) —=IVERRE CO. H2Z2HRLDOD, WETHIIFED T LI5S, £-, Hesd
BULAERTKEL RS, £I T, I TR T44CLLT (FE=IE 726°CLLT) TEEAL
RN E U TTREETHME 21T S, ‘
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Table 4-3 He DBEEMRET

DME Process IZEZEFIHDEE HelR B2
Duty He in out deltaT
Mcal/h  kgmol/h C C C
F-101 Reformer 235,519 315, 921 950 800 150
E-101 Feed preheater 43, 588 315, 921 800 172 28
E-102 Steam superheater 26, 203 315, 921 772 756 17
E-103 Flue gas boiler 17, 637 315, 921 756 744 11
322, 946
Excess 619, 131 315, 921 744 350 394
ratio 1. 92

Steam use for downstream units
48. 8 ton/h 29, 280 315, 921 744 126 19

423 TOVARSS EBRSORAKNEE, BRE
B OEADOEREREETEIN-BT. TOEARS &KX SO RGNS, BEE % Table
4-417RT, *EINEREETH D, *ENMHLAEREICLD, DT, 3BT 3,

(D) fuel CH4IIEOIZAR D, FD0MH i3 He 322,946 Mcalh VY, 744CTRY, &
o270t AT AR %,
(2 REEADZER YK OREMK-101, K-102) EHET A X4 w 7 (M-103) Z#83U X k)
- BHIRL. BHMEZZELFIWE,
(3) Reformer \FIFHEN SRR 5, EEIIED SN, RINEICEH 2BHE
VEARE & Uz, PR VISR & 1 T L7 DR LI N, BEREIIERTH &L
B He EEWSIRARORT, TOZAMBRERICILHT 501 XThb, ZOEMAEL
. T45@BMZRIABMEL =,
(4) MRBEHES A5 OBEINIL., 8L He EDEAHITED S, HEUMREN LD, BE
ZHRENDT, BTHRB m2lI/NE<Bo7, IWUTERERED/NELI2S,
(6) BREENIRLT2o 72D TG, HERAD Compressor IfHH731,
B TZFOftes) 1, B3E L Feed CHs D HaeS Absorber W& 0. Z DD BIEZENRH
127807z,
(M HERo X MEEHI. ERICEBRWED S,
(8) HERIZMTHNTBEEKZRIC &L,
9 FBE0%ERALCELE,
(10) #ES LR, B2REIL B 565 BN THDDITHL) 526 M &z 7z,

4.2.4 BFEIT SRR ETE
BFETEICAVAKER K TICEED, JHICEMZENTT, DMEDQIX RE2EH
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L7z, #8E% Table 4-5 1279, &% He DA M 2.5 F/Meal. CHsld 2.5 F/Mecal (214
M/Nm3), BlERTOEAFET XS 2.5 F/Mcal. ROI = 8% &EBWT, HEFIFHICL D ERE
EINBDME DX M 45.6 Yen/kg &7207%, AV AT A TEEINSZEEDODME IX
N 46.8 kg THBHH 5. HEFIEOH DK 3UBTH B,
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Table 4-4 ¥EHF|EDMERMSIOtX BFHET—4 (1/3)

BH-BAREEE  1BEHHY
CH30H DME
Section  Section
Rt
CH4 feed 82,987
CH4 fue!
#%5hHe 322,946
Active carbon 1
Reforming catalyst 7
Methano! catalyst 14
Byproduct
Off gas fuel -297,388
m&
Cooling water 11,353 2,662
Steam 0 . 48
Process water. 118
Electricity 240 4,135
B URL .
CH3OH Section
R-201 Methanol converter
K-201 Syngas compressor
K-202 Recycle gas compressor
K-203 Liquid turbine drive
K-204 Gas turbine
E-101 Feed preheater
E-102 Steam superheater
E-103 Flue gas boiler
E-104 Air preheater
E-105 Reformed gas steam exchanger
E-106 Saturator water heater
E-107 Feed water deaerator
E-108 Fuel preheater
E-109 Natural gas feed heater
E-110 Reformed gas cooler
E-201 Turbine condenser
E-202 Converter feed preheater
E-203 Direct fed interchanger
E-204 Converter/wtr exchanger-2
E-205 Converter/wtr exchanger—1
E-206 Turbine interstage heater
E-207 Converter product cooler
E-208 Reaction start~up heater
E-301 Methanol crude purf.exchanger
E-302 l.ight ends condenser
E-303 Light ends reboiler
E-304 Finishing reboiler
E-305 Recovery reboiler
E-306 Refining reboiler
E-307 Finishing condenser
E-308 Recovery condenser

A&t
82,987 Nm3
0 Nm3
322,946 Mcal
1 kg
7 kg
14 kg
-297,388 Mcal
14,015 m3
49 ton
118 m3
4375 kw
m3
276
kw
33,557
7.904
-283
-5,667
m2 Mcal/h
586 43,588
344 26,203
121 17,637
28,974
390 101,788
2,917 24,187
2,806 40,312
595 1,764
316 2,016
632 4,535
8,706
7.154 62,484
6,039 57,193
5,667 42,832
2,787 13,857
1,672 20,156
864 5,039
7,061 69,287
1,301 8,818
344 1,386
195 8,062
344 11,338
3,066 41,572
30 504
855 62,232
1,635 44,343
19 504

BERFAICIVEEDH DL

*
*

¥ * ¥ %

N
4)]

(1

(2)

@
@
@
@

950—744C

Calculation
BE EIE A A
6,430 -6,189 240

390
2917
2,806
595
316
632 ratio

19,008 0.46
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Table 4-4 #ZEF|IEDMERIETOER BRFEHT—4 (2/3)

HEER) 2 (8

CH30H Section
F-101 Natural Gas Reformer
T-351 Crude methanol storage
T-352 Higher alcohols storage
T-353 Methanol, DME storage
V=101 Steam drum
V-102 Condensate drum—1
V-103 Condensate drum—-2
V-104 Condensate drum—3
V-105 Condensate drum-4
V-106 Boiler feed vessel
V-201 Crude methanol separator
V-202 Crude methanol surge
V-301 Light ends reflux drum
V-302 Refining reflux drum
V-303 Finishing reflux drum
V-304 Recovery reflux drum
C-101 Feed saturator
C-201 Purge gas scrubber
C~301 Light ends column
C-302 Methanol refining ¢olumn
C-303 Methanol finishing column
C-304 Methanol recovery column
M-101 Hydrogen sulfide adsorber
M-102 Hydrogen sulfide adsorber
Pumps

100 section
300 section
DME Section
No

R-101 Methanol converter
K-201 DME blower
E-101 Exchanger
E-102 Steam heater
E-201 Cooler
E-202 Cooler
E-203 Exchanger
E-204 Reboiler
E-205 Condenser
T-201 Methanol recovery tank
V-201 Knockout durm
C-201 Methanol absorber
C-202 Methanol stripper
Pumps
100 section
200 section

m3
7,571
212
37,853

m3
246
23
45
4
25
227
38
159
19
95
95
2
height, m
24.4
9.1
16.8
38.1
39.6
9.1

m3

15.6
15.6

height, m
9 8.2

m2
2,892
304
4
62
405
839
969
m3
283
18
height, m
12
15

Mcal/h

235,519

kw
940
80

dia, m
3.9

3,482
Meal/h

27,369
3,921
235
6,431
4,862
22,978
22,742

*

@
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4.3 EEEDMEEE O

22 THHALZLS1Z, DMEDOBRTOEAITIE AY J—IhbikiEickZ ODME
ZEGE T AN LB A OkEE CO) MSEEDME 28583 2 EBBITRAIX
ns. ' '

A% ) —=)VBKEEBEEE, B, BRTOBAELUTHIESNTWADT, 4.1 BEDY
4.23E T, EBEEROZOBEFIH T O X ORFETHE 21T /2.

UL, BERICEL T BE BRPTHO. KREEHRT T > MIFEEL THRN,
F7-, EEEIEBRT D91, FRERATXDELEIZ. BEFIHOMRIT/2 /K REYEE
DER R THEAINT, BRE2EATIECRKEEMEAINTWS, [>T, ZOET
1. ERHEICE B DMEZMERATONE LBIFEOIIIR, BT, AR A BLEHARMTRRICS
v BB O RTREE D RIABIT DWW TERE T 5,

4.3.1 DME&REMN @ik ogEe

BEEHEIC LB DMESGRENNE, BE. HEREROTOEA0EERZRBDE, 77— 0
K7V (TOPSOR) #. KE@DI7 7%y (AIR PRODUCTS) #i& HA®D NKK £
BB, M VEEFEERRICESANEFA L B IEEA S ) —RRIGEGEAREERAL TN S,
B IRITDWTIL. AR RAE AR I N TWARNDT, T T EIZ NKK EIZDWNn
THET S,

(1) NKK #EOBRFEIRN®
1989 N S EIFAF EHFBFRITEFE L. ¥ 50kg/HDORF 75> ML DR TR
B2Ez, TO%. 1997 05 5 FEHET, BEAOMBISIZLD 5 ton/HOFHKR TS > ~
ZAEESIRETE ORFEFILNICERRR U ERUEIRICAD) LT, BRI NEDO S5t L
[ A RIS HEANERRE ) BRICEOWT, BT S FORREZEBL TS, 4
1 100 ton/ B EMEDEEE TS > N OBLEEET 21772 > T3,

20 DMEEBARKIS

ERAANSHEEDME 2883 55T, FRITRTE DT 3 HTFO—ELikEL 3
DFDOKENRIEL. DME ERILEREN 1 DT OOERT 5. Kbt £/ 3 MPa
N5 TMPa 2., BET 250CH 5 280°C T, WA LRIIERR T A DL TKFEE CO D
Lr#R I Ho/CO=1 DIFITH K &7 5,

3CO+ 3H: — CH30CH;s +CO,
(3) DMEAED 7O 7 0—000
42 TRRHAZERELDMEEEDO O 7 0—%2R Uin, KA AR,

KEKEDMEEBREBENSUBA 7V ENBREH A LT, ERTARELEIR
(Autothermal Reformer) IZHHASNME SN T, BIVEER Ho/CO=1 DERIT R L7325,
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2CHs + Oz + CO, = 3CO + 3H:+ H:0/
ERHANZIA T —FRRIEEIZA D DMEICEA NS, BIET BT L. AY ) —).
IKITEEE TREDME D b HBEX B, XY/ —IVIEDME RESRICUHA 2 LENT. D
MEKEERINDS, @RSEUTOLIBIEL TRENS,

CHs + 060102 — 0.435 DME + 0.621Hz0

REDME OFENL 99.5%. AHMNEIAY /—IV 0.2%. KD 0.3% = ENTWBDHNE
HOETH B,

Natural gas o2
Purge gas
Steam T
02 |—p Autothermal PME [p! Separation -—ﬂ DME
reformer synthesis -
Water Methanol . Water

4-2 RRHAMEDME &£ 7 10—

(4) MEEEE DR

DME OEEAREEEA S AT LAOREREE & DI, Bz s, ARIN TV,

ZHE, EEENREEET ORI TH B0 THY, MHEDOLBIIEH LW, EEOR
BT DWTIE, NKK 72 EASCRTHE L TWAHIRH 5, Wind, EHOFKRH AH
TDMEZENEL T, BARICHETAHRICDOVWTRE L TWEHDTH S, - T, FAR
K THBEEEEDR ULV TOBENIR, FRRAFMETII RN, HEEEE LT,
R 7D 10%. NKK 1 TR 20% BRI R U T X MK 3 & RGN B0,

432 HE - m@IEDMESE Oy K12

NEDOW¥ER 1 242, FE - WIEORAHAZEENCUTDME 285&L., e
FEDINEREL LP GRERBLE L TRIATAS 0227 MW T 74 —PEY 54 X
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FT 4 & Tole. CITREZDBREEN SERERIAT 3.

(D EEBRROIERSGMH
DME&SETS > hoBliERe : 500 Fo/B EB16HF5F )
2B, ZOFMEI. mEIIBITBIELPCHERICAESETH S,
BRI . RBHRX A5>939%. H#HEEH 2 MPa
HEDMEME : 99 mol%

(2 BLERMERHK
4-3 ICRERFR Z R T, HHATO I NKKETH S,

5§00 ton/d

DMERE
RESYD
(8OO0 m3X28)

LB LR 1]

RAOOHAS-EY
DY IRV=-VaY

RERRBEN

4-3 MIEARRAZAT OV b BHERHERHRW@

(3)  REFMERHE
TOURERE: 110{EM
BL., PEENTOBREEA. EXHHEEERL TV,
BRI AR 0 9.04 H/m3  PEENIZBT IR
BURIRGEMAE ©  24.6 M/ikg
FIRRESHNEINZEZE ROD @ 11.2%

BL., BERNMERZFALBEORKRECESNIRNER (ROE) 383.5%

LAEOWERN S DM ESISITRFHICEN 270220 M ThH5 ORI Z DT T

%,

__45._
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4.3.3 BRI ABLESAN O BRFE SRR H O RTREM:
() ARA ARG
AR ABMERNTIE, WEHE U TOKERRRE T X AW, filfEOFE I N8
REERNE 1) 73— —F2—7] KX DWHEZTEIKRKWEIEDRB A A - 7K
AREWHERE, Tr. BRPWEAE U THWAELREE GBI bk, 4+— h—<)b
U 74— S Np0, BICTRAITKER. Ay /) 7B VEERECH
NWHENTNS, INEENEEHETEEUTOEBYDTHS,

FOER IR WHH AR EHY
- | (E80)
RIEUETE RIAL HRE, KEAZ )N, SEZT
F7Y

SREE I A 17K ARG B R KIRA A KEBGRBHZX | AY /=)
FT &5k (DME)

B CEER RIRH A EN A% J—)l, DME,
(Autothermal Y aVAUR (REEHT Z) FT &A1&
Reforming)
RSB bIE KBTI A B, KER KRBAY =),
(Partial Oxidation) F 74 7 EZY,
baRiitEiexlii DME. FT &
I—7R
Gk, B

) FT &R : BRAAZFERHT L TERMBERH (RIDKR) Z2E8RT RIS, & <3
77U DY I TERD S OERRA AN S REBROMERROEE 21Tz /2.
BIRAABIEICBE T B RS ERT EUTOEBDTH S,

OKARKSHE R CH: + H:0 = CO + 3H:

OBEEH A E s CHs + CO2 = 2CO + 2H:

QE TS Kt 2CHs + 02 + CO, — 3CO + 3H: + H:0 |
({EL. DME&EDHB TOH)

@ERFERALFUR CH: +1/202 = CO + 2H;

2 HEiBER OB IR0

BT L7z 4 5 1 TOERRAT ABERI. BRCTEAICRAIN (RIE T A% EE
E—E). AF /=), FT 8K 72 EZTVEREETERELINTNSA, ZOFTRAR
H ADREETT A KRS SHEEORFINEE SN TWS, ZOARTIE. FEEHIRNT 2 5%E
HRAEKBELKEZD O NTBHIEITED, AF /-G FTHK. DME&EDER
Bl &2 BIKFE & CO DEIWVHRNHACO=1~2 DERRA X ZEHEERT S T EWHREE /25,
B A S ) — )V AR EDEIETIL, KAIUEEIIBWT, KRBT AD—EZU T 7))L
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5ZEIRED T, H/CO BIVHRZNITBIENEHBEINTNS, LHL—BITIE. %
BH A YA DI EEERT S EADRROHTHDE <720, RS LOER &/25, K
> TEEIL. HOASEREREARLEZME > T, H/CO HEZ2I> Fo—)LL TS
M, BB REZLEICER U TR RWHERS 5,

LU, B, BB A/KESHEIEICBWT, REOHH 2 HIE T 2 itiE OBIRISEA
THY, TOREWLFARFOH 7 OLAELT, Bliz, F2—7® TOPSOE #0
SPARG 7Ot ANH 5, ZHIRBEICKETHFVERAULERERA TEIVLR
Ho/CO=2.T~1.)IHEAE N, 2 LT, BAROGHAENT OIS THEZED T
W5, GTL (GAS TO LIQUID) 7Ot ARDARHNAESE T OvARNHIT5Ns, Zh
VBRI T R % B O NGIE DRI A AR IZBERIMTON TN S b DT BT AT A S >,
REEA A, KEKZREAL. RSES 2.1Mpa. RINRE@IEH1)850°CDEMT, FT &K
TREFHIRIRARE 2 BT 2 DIZE L2 BV R Ho/CO=2.0 DERAT A ZEBELET 5 2
EMTED, TR 14 FEN SIFEOBIAMA AT, RENIEREE TK 10BPSD #0
N1y b TS50 N TOREERRZERL T3S, 28, Z OSBRI TRA TERINE
BLTWB,

(8 REFIFHORIREMEW®

BIRDE ST, DMEBEARIEDZD ORISR XL, BV Ho/CO=1.0 H{EKVME
DINETRT=DIT, FRIIRRA A DHE T, BREHA T8 AMERM 2 AT ES
BEIZNODBIRTH B, o T BEFIAORKITR2NBRLERCEER SN TV
W, UL, HIBEROBIROETHBA L =L D12, Rl TIHREE T X KRS MOE i Ofihigt
BAFEMES, GTL AT, BILER Ho/CO=2.0 DA R DEBEELENREEIZ/R D DDH 5,
ZOEEVL NARXFSENMEREINED T, AU DTAICK ZBITHER) 74— —I2 LD
BEFIANTREE 2D, GTL 752 M. BREHEFRICEE SN T 2FHRERHO A R
THD., 55D 15~20 EFDORNT 15~30 2D GTL 75 > bSEFR a5 EFRIT BHE
HH D, BEFIAORSRE L TRETT BMENH 20D Lz,

FIREODME B L Tid, GTL & DFIZE LVWE Ho/CO EER (=1.0) DARH ZAHVEER &
2BOT, BFR TR ZOGRMICES T IR I TWRNn, FRE(ETEROMG
FENS OER T, HE. DMEFERHADOERAAZEITDWTI. iR eReath Dz
ETHD, (o GREVVIER, REEH A /KESIEEHMI L D DMEEBEEREOERHT AD
BLENERES/R D, BT, BEFIAOMREEBH T3 EFRITE S,
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5. CO,HIEEhFE

3 ERIN 4 ETORBHERICETS, TO¥Ab— k& & L THEEAWEEED COH]
JENR % Table 5-1 IZ7R 9,

7" > hA(Inside) T Reformer BUROZEEWREE — BEVICL D COHIBZERN, 75
> R Outside)iTBNWTIEL, BS - AF—LFHAROETICE SRS COHIBEEIR (B -
AF—LBLERFD CO B 2 5.

DME Process DFEEL, BEFIF TR Off gas 2T 308, ORI HICE
(Hz2 82%). CH, fuel &EEART COFAEMND2, ZNHNER(Outside) D COHITHENERTH
%,

TS NERENRED ZEITED COHIRIINEINWEEZ, ZITIEHEREL TV
|2

Table 5-1 #%EFI Bk BCO,HIBMBELD

- KEESETOER
7R+t CH,DKER WS %
RIS H,EESE  309,000Nm®/h
CO2 BliEizh & Note
Nm3/h
Inside
Reformer 44,762 Fuel gas — % &
Outside i)z ZE = Rate
Bh 1,641 10,472 3,910 6,562 kw 0.25 Nm3/h/kw
AF—L 0 70 70 0 ton/h 73 Nm3/ton
S5 46,403 Nm3/h
72 B/ &
- DME&E&ETatX

TOtR:CHADKERRE- AR/ —ILERE— AR/ —ILERKE
REHE DMEEES 58F k2 /&

CO2 HIE =& Note
Nm3/h

Inside

Reformer 20,408 Fuel gas — #%Eh
Outside

Off gas quality 19,580 H2 rich fuel gas

# A %2 = Rate

BhH 1,547 10,565 4,375 6,189 kw 0.25 Nm3/h/kw

AF—LIs 0 49 49 0 ton/h 73 Nm3/ton
it 41,535 Nm3/h

64 Fhu/HF
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6. BT a¥ R & OEELME

He Process, DME Process {2oV\C, P & EFIFH D& V& Table 6-1 1073, Ric
RUTeAKFET A DOFERIIHIE 99.99% DKFED 2R b TH B, DME DI R FEJIIEVI,
WTHIZRW T OGRS AERITH B, He Process Tid, BRENE RB &, LY
ABMEENCEIV BB Z L, BERIX MIBERTH S, DME Process TIIERENE

72D ENETH D, AR TIIEE,

WL BERBD HIFECTEB & B x e -6 ORRE S

ZiTo T3, DD, RFFRIIZEALZLRITIFAL TR LT, BAORYVIBEIL,

Hz Process Tid, 732°C., DME Process Tid, T44CLEIRTH D, T EFRFIFOFTED
FEDRVIRE, 850°CE TTI BITid. ML DFE, Iz 0BEFIR Ui BVERHEH
BRROHRET DR EOFERLETHD,

KERHEETOER

JO4R: CH,OKFESRE R

SR HLELEE 300,000 NmS/h

Table 6-1 ZHAFIAORE

BB HSIX
ToX | B A FH | AR | BR | Be& | &% ROI H, fili
=l ! BA | Yenke | Yen/kg | Yen/kg | Yen/keg | Yen/kg | Yen/kg | Yenske | Yen/Nm3
[i5l;:] 255 81 336 134 -38 22 24 141 19 160 143
Ll 219 81 300 179 -87 18 21 132 17 149 133
i 36 0 36 -45 49 4 3 9 2 11 1.0
DMESE Ot
JOtR:CH,DKERHRE-
A —)UBRIKE
SEEIE DMESLER 588k //4E
ENE Ly
TotR | EBERE| SF R AR | BR | BE®R | A% ROI DME/t&
&[ il B | Yen/kg | Yen/kg | Yen/ke | Yen/kg | Yen/kg | Yenskg | Yen/kg | Yen/Mcal
i35 414 151 565 26 3 10 39 8 47 6.8
BEFIR 375 151 526 36 ~10 3 10 38 7 46 66
ik 38 0 38 -10 10 0 0 1 1 1 0.2

NEDO »MTo7BER77 v b OAEKEEIC X 5 KEHREDKRRRBMIEW & OLEkE LT
WY, RERRBR ORER EAAFHE & B2 50, RlHITIZIER L Th D,
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NEDO D#Hifi(1998 4F)
KFEELEE(NmS3/h) 200,000 200,000
RRABERMER%) 70% 90%
RiEE (EM) 270 270
EREER 21% 21%
RERH A kg (FH/mm3) 17.1 17.1
WU (%) 10 10
FZEZR(%) 5 5
KBRELEME(H/Nm3)  14.1 13.1

AFH
309,000

90%
294
20%
214
10

8

14.3

NEDO OFtEOHIZIIBEEEER. BERR, AMFERLDENEENTNS, MHEOEN
Tl RRH A RUOFREROENKENEEZEZ BN, FNEEEETHE, 2 OO0
DEWINEWVWEE I ENS,

6.2 BRBL DI & R ATHHERI L

SERUN4ETORIRBRICEDZ  EOHBE L L T 600MW (516 Geal/h), K TX 150MW
(129 Geal/h)® 2 DDA —ZIZDWT, Hz Plant XUXDME Plant O##EZ2&E L. COHl
PSR % ST U 7. CO HINEIRI I AT 5 & UTHEE U7z 55 R % Table 6-4 1R T

ReEt U7z /KR EGE 7 0 A OEREER 400MW THSAL 600MW DERN A IF
O%E., AT REESIEA O A LRI CRERR. 3735 9000—732°C &Lk, £
D7z, Table Tidk 600MW DOERA ZIFOARRNT LTS > MEAVNS <FRE N TN
%, BEEENMERTNE COMIBRIRIIET B IZHE S,

Table 6-44 FEEFRIE L CO28IRIZN R

H2 Process DME Process
E£EE | ook CO, BliB*IR | £EE | TS5k CO, HIFE
‘ Nm®/h e 3E ton/Y k3=
BWEIAN—X 308,653 1 72 Bry/%| 580,375 1 64 v/
600MW 178,440 0.58 42 Ao/ 5 318,379 0.55 35 Ah/5
150MW 44,610 0.14 10 Abv/5E 79,595 0.14 9 Ah/5
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7. F&®

AEETIL, EUDITRODME (P AFIIIT—FINDEE - SOV TOMRE - #at
EfFolz, CIUTHEE, KERUDME OISEIZB L, BTEA 7 DX 2 AN B8 DR
MWEERZMNT - BIEL, FlIC IOV OERT—FIEDE, Ot b — M EUTERARF
D¥ZELE W DA ORRFIEIC DWW THRET Lz,

&)
@

DME O RO DM E SHENOZEFIARIREEICONTE LD D ELITOE D TH %,

#i T3V E—EE L TODME R, FIEABLSIEITHZD, ERMTHEbE N,
DME QZEFt & B RO 70 ORATEFE T FE. KON 3 DMEMHH 7O
=7 NDOEMBDTEL. 2006 FELIE ENDIS,

DME QORLERAIC BT D8RI, BEOMA T 0T A Th sMEE CHTTIETS
278, ERPOEBARETE. BRATIE. BREMERET SN sRA SN
Vo, TSR, U WERH 2 BRERATCH B RN A KRS E I O IR X
NAUL, KB OFIENTREE 725,

KITAY 2 DIRBRLBETEIC L BKEORE, RORAY /=) DJUKIC L BEEEDME

HLE I AREEMERET CIE SN A2 LU TIZEE . 2B, BEE WA HE ORI, 7E
A7t 207 EAEEER—XICLTHED, 7O X TRIACE A EOIB EGRIIKE
H#UET 950~732°C, DMEBUE T 950~744C & L7=,

)

®

®

IKFEELEREDY 309,000 Nm®/h OFA. HE 99.99%D/KFEDEEMSIIHEAE 72T
14.3 9/ Nm?, #ZEEFIAUZEET 13.83 [/ Nm?® & WS FHifs R &z o 7=,

DM E #5585% 580,000 ton/y D4, DME OELEMMIIFEA T I A T 46.8 M/ ke.
BEEFIFA U E T 45.6 F/ kg EWOFHERR &/ - 72,

HE O U, BRI T O X TOMEKIT. KE TR 7%, DME T3 3%
LTz olz. ZOEFEAKREES AT LDRIRDH ERELTE EMATHEE DK
ETH DD, CO: B REFHEICNZ S & BROFENEISSITHED EEZS
N5, ‘
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FIFEORITICHZ 0, BREGBIE CNFICET 2R E WA\, HARRTAPITRE
FIFATFZEER, HIRFERERE R OV MIRERRRITE#A N Z L KT,

SEIHR

(1) TDME#EEmEE]. BRIRIVF—IT. EF - el AmymEE. (200D

(2) TPAFINIT—F ) VBRI alEE ). BRI RIVE—IT, Ak - Frre ) —8Em(2000)

(3 PAFIINIT—FIVDME)] EEH A, Vol.39, No.5, pp.13-57(2002)

4) TKREFRERS ) —> TRINF— 27 LEERFHEWE-NED S IS X7 1 1,
NEDO-WE-NET-0001, ¥k 1 2 R RHREZ(2001)

(5) .[DME BASEDIIR SIFRITDONWT I, 2002LP H AR >4 —3F— (2002

6) FME. FREMEIHRSH

(0  EE—E, FEETNEN ERT PN AS —E FE S X257 A(GTHTR300) DRI

- BT HEEFINGE. Vol.1,No.4.,pp.352-360(2002)
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EERBRAR O) LB

F1 SIEAKBE LUORHBIEA %2 SIEHHAEhZBA %5 SIEEEE
&2 % i 5 & ¥R i 5 &% BeaREE i 5
£ =[x = r m %, ¥, B min, h, d 10 = 7 ¥ E
" B30/ 354 kg E. o, B °, ", 0] ~ ¥ P
B | ¥ S ) w b |l L 10| 5 T
1 wl7r v =7 A + vt 10° | ¥ b2l G
BOFEE |y v £V K BERLL | eV 10° | # b M
wH &= vy mol FFEREL | u o I
* Eln v F 3 cd 10% ~ 7 b+ h
“F® Al v 7 v| rad 1eV=1.60218x 10-'°J 0 7 #| da
Ik BIRFIITY sr 1 u=1.66054x 1072 kg wr T d
1072 # v F c
10-* H 1) m
%3 EEOLHEL-SIATSEN w0 | v4sal  a
x4 SIELiEENC
. o S1 : 100° | + J n
& g w |es|0S2L e B B O I B
23] ® ¥~ w~ | Hz| s %2 W n B 107 7zat f
7 a2 b2 N | mkglst AYTR B0 A ' 7 b a
E H ., ©& Al x# | Pa| N/m? e - > b
TINE- HE MR |V 2 - | J | Nm s = | bar (&)
I®, KeExR|7 » | W[ Js # W Gal 1L £1—53 (ERELR]) B5 R BE
BB, EF|7 -~ v v C | As £ a2 U - Ci ERER 1985EMTicL B, #2751, 1eV
B, BE, £EH | F " MV W/A v v oboy R BLU 1 udfEiiz CODATA D 1986 FE 32
# ® % &7 - 37 ¥l F | CV 5 ¥l rad B -1,
g X B ®wmi&A - ! Q V/A % I rem ;
av g s svalv—xvzl s | ANV 2 RAKRBE, /o b, Tow ~7y
A gl = — x| Wb | Vs 1 A=0.1nm=10""m —nHEEENTVABEHEOBNLOTL
W OE ® E|F X 5! T Wh/m? 1 b=100 fm?=10"2* m? CTIRERL, .
" . ooy - 4
4 v 9 7 5 :; Z o~ / ) 5—1 Wb/A 1 bar=0.1 MPa=10°Pa 3. barid, JISTRHEEKDOESE2EHTIE
ey ZBE |ervoxE|l C | Gal=1cm/e?=10-2m/s? BIBDE2OAF ) —KSEIhTw
¥ Blwv — 2 ¥ lm | ecdesr al=lcm/s s 3
i3 v = Im/m? 1Ci=3.7x10'°Bq °
B|v 7 x| lm/m i B 4 ECHUSEHLIESTH bar, barnsk
71& % FYN e VARV B S—l 1R—2.58X]0 C/kg .
he q ~ e U TMEDEL | mmHg & 2047 )
% I P g |7 v 4 Gy J/kg lrad=1 cGy— 10 Gy ATV
8 B % EB|v-~Nwib| S J/kg lrem=1¢Sv=10"2Sv °
i =" %
71| N(=10°dyn) kgf Ibf E | MPa(=10 bar) kgf/cAm2 atm mmHg(Torr)| Ibf/in*(psi)
1 0.101972 0.224809 1 10.1972 9.86923. 7.50062 x 10° | 145.038
9.80665 1 2.20462 H|  0.0980665 1 0.967841 735.559 14.2233
4.44822 0.453592 1 0.101325 1.03323 1 760 14.6959
5 E 1Pa-s(N-s/m)=10P(£7 X) (g/(cm-s)) 1.33322 x 107* | 1.35951 x 10~* | 1.31579 x 107? 1 1.93368 x 107
BIE 1m¥Ys=10'St( R b — 2 Z) (em?¥/s) 6.89476 x 1077 | 7.03070 x 1072 | 6.80460 x 1072 51.7149 1
x| J(=10"erg) kgf*m kW* h cal GtBE) Btu ft » Ibf eV 1 cal = 4.18605 J (Ft &%)
3
W 1 0.101972 | 277778 x 1077 0.238889 | 9.47813 x 107 0.737562 6.24150 x 108 =4.184J (#fL3)
Y
I 9.80665 1 2.72407 x 107 2.34270 9.29487 x 1073 7.23301 6.12082x 10'° =4.1855J (15°C)
% 36x10° | 3.67098 x 10° 1 859999 x 10° 3412.13 2.65522 x 10° | 2.24694 x 10% =4.1868 J (MR &)
; 4.18605 0.426858 | 1.16279 x 107 1 3.96759 x 1073 3.08747 2.61272x10"  HExz 1 PS (LEH)
B 1055.06 107.586 2.93072 x 107 252.042 1 778.172 6.58515 x 102! =75 kgf-m/s
135582 | 0.138255 | 3.76616 x 1077 0323890 | 1.28506 x 1072 1 846233 % 10'® = 735.409 W
1.60218 x 107'* | 1.63377 x 107%| 4.45050 x 1072%| 3.82743 x 1072*| 1.51857x 1072?| 1.18171 x 10~ 1 )
fivd Bq Ci f&k Gy rad ;‘; C/kg R g Sv rem
at 1 2.70270 x 107" B 1 100 &8 1 3876 e 1 100
e &8 B 2 ’
3.7 x 10% 1 0.01 1 2.58 x 107* 1 0.01 1

(86 % 12 A 26 BRE)
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