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Innovative Thermal Power Generation System Applying Supercritical Carbon Dioxide Cycle
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Carbon dioxide (CO,) emissions from thermal power plants are one of the primary causes of global warming. Demand has therefore been increasing
for innovative technologies to reduce CO emissions as a countermeasure against global warming from the medium- and long-term perspectives.

To meet this demand in the global market, Toshiba has been engaged in the development of an environmentally conscious thermal power generation
system applying a supercritical CO. cycle in cooperation with three U.S. companies: NET Power, LLC; Chicago Bridge & Iron Company; and Exelon
Corporation. The new system burns a mixture of fossil fuel and oxygen combined with CO» to produce a working fluid, mainly consisting of high-temperature
and high-pressure CO, and water vapor, which is used to drive the turbine generator, and separates and collects CO. without the need for any carbon
capture system. Toshiba has been assigned the development of key equipment, including a high-temperature and high-pressure turbine and a combustor,

for this thermal power generation system aimed at realizing a 250 MW-class commercial plant.
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Primary cycle of supercritical CO> cycle thermal power generation system

EVHEHTES MBI L ELRF IR B RERE LY
oI G, BRFMEREPOEONLEFEL B
e SBRBERRICIE AT B2 LT, RERT ARG IR A AL A A L
Vo 7 BRBHIMB RIRBE SN, CO EAKERN LN, A
IWETEBT 5 CO I, PRIERF N TRRBEA AN X E N2k
Eh, F—Eu~EESNSL, 22T, =Y UVOAIIBIT
BEHADIENERIEL, YATFLAOBMERRETHIZTHE
BRI TGRA—=F LD,

B A Z VI E RS E D&MD) DS X0 E VB
AR ON DD, Hedr i EDOHA 2 k% E R LT
RIEDOLEMFRETILENH L, EHEIEOREEE
ACYATERE AT o TG R, WERDOHT AT N, ¥ FHA
IV B LREORBRZFSHFEFTE S, £7130 MPa & i
J£1,150 CH ¥ —Y VAN BIFAHT ADEN] - St L
THEEED L L7 130 MPaldZERy—E vl
T, 72, WELIS0 CIEFTAY—E L LTERENERD
HHLNVTHY, BRIV EHTAY— Oz @s
THIET, EMRRL o cEsLE LN,
RIRT A% REE LIz, #—E VAL TOH AR
3 % DR TR IBERFIRED COHVTh B,

(1) CODERFRIE, EF7.4 MPa, ;BE31.1C,

BIRFA CO YA IINREIATL

=¥ yOMIOTIE, PEPAFIEEFNZRELRZWALLT
COz L7 BELRAMCHEN T2 L EEA D 720D, ¥—¥ Y HOD
JE)1% 3 MPaff ISR L, FASGCHgs LW HIZRIC KD A
BERZTI5%, SRR LR T 2BETs, 22
TIECOUTRIETHY, K (k) LABITHETE B,

KGR % 72 5RO CO, R MR T, HHHREDET)
FOMEL72BICH AR TH TS E, COHRD BV
R IREBIC 2 0 WAARSUSBER LR RED COs 1T ARSI
NTEHEETHY, R 712X D 0B THED
TREIZ R %e 2D XIIZ, COZIEMMRE R 7D 2 BRETh
JETAZETIMEICE TN 2RI TLHIENTE, 17
VOB LIS EIRT 5o

30 MPaFE TMESN/zCOIIF AR 2 FEHLT
PRI ANEELNDDS, TOWINS, BB LML 72COs &
[{HE D COARIMCEIN SN %o RAMCEIRE NS CO, D
HEE, RIS COD1/30fETHY, MEIEL»1DT
SICRIETH 5720, TOFEE A TIA4 2 Tk L T2
EIZHFE L7210, EOR (Enhanced Oil Recovery) % &, Z#51L
L7z A LTHIEE O CO L LTHRIH Lz §562
LHHETH %o

PEBE CO I, FEBASHE CHIRSIN T SHMBELE~ED
Nbo HEBZEIFIBNWT, F—Erh 50N AD BT A

37




WEF—=FEER COUC XD AEMCEINT 52T, HAT LK
ZRWOTIENTE, YA NVOBNEE N EEELTENT
&%, I/, MEEERECRAELLRRHRED, #TT
FEAEBZ BRI THINT 52 LT, YATLADBRHA EICH
RCE %,

3 CO2—EVDOEXBEERFERE

3.1 EXEE

BrkiE, =Y UALODEIIA330 MPa, ¥ 431,150 C
T, BRI —EVHRDIE N FM LAY —E VRO
Sl MR L, B RIRED CO, 2 1EBh ik & $ 59
B s —C U R OBRBERS (DLF, CO2 7 —E Y EIER) OB
REMEDT VD, CO ¥ —Y UL, ERDHT AT —E L LB

WZRBESR & — KT, W RABIEE 2 IS L 35281240,
B A AN TELHEICL T W5,

HII250 MW 2 FGADCO 7 — ¥V DI AW oA X =
#, M7 I9ADFERI - B LTRI21IR T, COz%—
YT, FEBIRARICCO T4 85— DA
JETIDZER Y —E AR TE N0, ﬁfﬁmbﬁi@ﬁiﬁmug
WYL THER, F—E Y ZIFFEICTNT MIREITE 5,
7 9ADHERY — @ EEELRFEREDO2HET
HERENEDITHL, CO; 7 —Y VIF1HETHKTE, ¥—
VyDEREIERY—VYyD1/3RBEIZI 7 METE S,
PERDH AN Y FHAZIVEERE LTS, o3 f
YA I NVIEBBHAY —E VR — D2 D ¥ —
E U RHAEbETRETLHDOIINLT, CO7—E VidF—D
DF—EVPFFTRETLHOT, X8y ekt b0

RIRHAZRBE L T840y NIV MHCO 7 —E VD

5200 N |

(a) 250 MW7 5 A CO. &—E>

(b) 250 MW SR FRA—E>

2. CO2—EVERRE—EOYAXLEE —CO, ¥ - 1, 7
A —EVICHART, ¥—CraIFFHIar s MIEEITE D,
Comparison of overall sizes of 250 MW-class CO, and steam turbines
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Conceptual diagram of CO. turbine
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System diagram of combustion test
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Combustor for combustion test

BIRFA CO YA IINREIATL

PRBETRER IR BERR L BRI D L9 T2 RB IR, 20134
LHCHRBERRER 2 AR L, #ABER: O 2 BERER9IC 1T 7= 2°
SIRBERFVE DR fili 2 47V, 47T HEEE T 30 MPaT®
IRABEABRIZ I L 720 FEEIABEABR TR SN 72 SO BABE
T —21%, 740y M7F Y N OMRBES ORI ES %
TETH b,

5 HeHE

BIRFR COH ANV B IATLADMIETIE, YATFLD
F—IUR—R Y NTHAEIRESTEY — Y~ - PRBEZR DR DS
BELEHETH LN, TOVATFLATIZIERIIZ VT LA
INEMERT 5720, YATAERE L COFMiS IR I HE
e he ZFD2DH, Ay MR T—%k, VAT TV I TURTA
7R, RO ru keIt ay NI U M odR s
SELTHY, B SA 0y b5 Y hoikE 2 iToTwbES
HThHbe &, A0y NS bR FEIERBREZEL
THEEEM Y AT LAEROFAM 21T - 721%, 1177250 MW
WOV 7T rOFEHE AL TV,

= B TAKAHASHI Takeo

WIYAT AL KI) - KIJBRER Kj7uy s Mz,
iy — Y U EAM OIS, HARM S SH,
Thermal & Hydro Power Systems & Services Div.

39




