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Technology for Pressurizing and Transporting CO,

by Hideki KANNO, Shigeru YOSHIKAWA, Naoyuki INOUE, & Yoshiro FUKASAKU

CO, for CCS (Carbon dioxide Capture and Storage) is at about atmospheric pressure when recovered and needs to be pressurized by
compressor, taking into account underground pressure and pressure resistance in the line of passage. An investigation done by simula-
tion revealed that an optimally energy saving operation can be done by compressing CO, to 5.0 - 5.5 MPa and condensing it, further-
more pressurizing the CO, by an injection pump. The following outlines the turbomachinery used for this process, namely a refrigerat-
ing machine for supplying cooling water for CO, condensation, and discusses the performance of a large-scale CO, gas compressor, as

well as of an injection pump for CO, pressurization.
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1. FAH &

WERBEILIE, AHOEEGB IS THRE Sz A
BRIBENRETADERE o THI &R SN, &h
TH AL FE CO, D KRB M DBENIKRE VL INT
Who IRV E—{HE KO COHEMIE BT & FEZ s
EL7-REESEIE & & IR AT TB Y, Ik
IBEALEF L IE 2B CTH 5o FOREITIE, CO,FEHEH]
W& FEAECO, DB L W) KERTENLED Y, Fhr i
Feafr 3B %E S AGEHASHEA TV Do CO,HEHE DI
Wi, TAVF—HBEZOLDOEMZ LB AT —,
COPEH D 2 WEIIZE) D 2 2 2 BRI, T
IANF =B WVITHENREZ ANV F - % &0
D, FECO, DEEALFEICIE, AW X BUINEE  (hl
M), HEH CO, DY - Ml 72 &5 %o

R IIRER S v 8= —  BISSHRE D

ARETERIE T I 5 BB & aeE TRIVETII55E
R FAZOFEFN T /2B T4 )V F — - BREEEAMI 5
[CO, DFIE - %] &R P FHELIT A, 2009410 7 5,
P.129 ~ 134 ~OBEFIEFRIC—MMEBIELZ MA72d DT
H5bo

AL, CO,omILEFH (CCS @ Carbon dioxide
Capture and Storage) BT, HEHED S EILL 72
CO, ZFE L TRE L, TEAH @8 U T T iR K e
ECHEATHBICHEH S NS & — R & Pk L7z
VAT AIZODOWTHNT B

2. CO,DAEYAT A

CO, % 4B IR (2 Ht% LI 3 5121, 13 ITRAUE
DCO,H A%, WO R OE RIS E ZRIC AN
JENETHET H2LEDBH 5. CO ML, Fix - A - K
IR ALEDACITIREL D S T AV F— 2 JE S8 HBRICE
L55DTHY, CCSIFAZELZANF—D—H%
HWHELTLEIDT, CCSITRLERI A NF—2 RS
TAHILIFKRELRPETH L, CCSITBITARE T A
WF—HEIL, CO, D5 HERIGE & FIEHTHE L 5 25,
T COMEBEDAE Y AT LDV THET %,
AECLELRT A VF =1L, CO,DEMIMARED L)
kM EMANPTRE->TL A Y, Xkl TREIRE
FRIZ AL NS B 7 &2 B ho T 225, KRGETIE,
L) EBEVEIE TR Lz 2B, koWt
l&7— # ~N— 2 REFPROP ? % 72,

AEVATLAOMANEEZRIDO L) ITKET %,
CO, DFEERIPUIE 7 X ¥ RIS & 2 W& FUH

IoNF R No. 226 (2010-1)



CO, DHIE -« itk

#£1 CO,OHWAIIEM
Table 1 CO, conditions

CO, #' A D A4
Inlet condition
biThE g
Temperature 40C
PN
o H4HE 7 120 kPa
Total pressure
?—/:‘ aN i
KERIE KAL) 7.4 kPa
H,0 pressure
I
CO 57 /E M%) 1126 kPa
CO, pressure
ALK CO, 97.4 wt%
Composition H,0 2.6 wt%
CO, LB = 137 t/h
CO, flow rate 38.06 kg/s
CO, DI %M
Outlet condition
HETE S 4 ;
Pressure itk 7 20000 kPa
M=|
T 30~60C
Temperature

LI 1 AE %L C 1200000 t-COo/ 4
Flow rate is 1200000 t-CO,/year
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Fig. 1 Compression train
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Fig. 2 Compression power requirements (Gas compression)
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Fig. 3 Compression process on P-h diagram (Gas compression)
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Fig. 4 Compression power requirement (Compression + pumping)
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Fig. 5 Compression process on P-h diagram
(Compression + pumping)
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Table 2 Compressor frame and flow range

A7 V=2 | 0o s mm CO, ¥t t/4¢
Compressor Casing outer dia. CO, flow range
frame (t-COy/year)

10 M/MB 673 50000 ~ 130000
15 M/MB 756 60000~ 170000
20 M/MB 881 90000 ~ 230000
25 M/MB 972 110000 ~ 300 000
29 M/MB 1080 150 000 ~ 400 000
32 M/MB 1207 200000 ~ 520 000
38 M/MB 1353 260000 ~ 690 000
46 M/MB 1499 350000 ~ 920 000
56 M/MB 1695 460000~ 1210000
60 M/MB 1778 610000~ 1610000
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