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Abstract: In reheat and recompression cycle system, the high-pressure carbon dioxide fluid has high temperature
at outlet of the high-temperature reheater, resulting in insufficient heat absorption of the working fluid entering the
heat source heater. To solve this problem, the model of a supercritical carbon dioxide (S-CO3) cycle photovoltaic
coal complementary power generation system is established using Aspen Plus software. On the basis of the
reheat-recompression cycle system, a novel dual-channel S-CO; cycle solar hybrid coal-fired power system is
proposed. Moreover, the performance of the above two systems is analyzed and compared by applying the exergy
analysis method. The results indicate that, the exergy efficiency of the new system can reach 40.578%, which is
3.494 percentage points higher than that of the reheat-recompression cycle system, and the exergy efficiency of
the S-CO; cycle subsystem increases by 11.853 percentage points. The improvement of the exergy efficiency of
the novel system can be attributed to the new path layout, which brings the third stage turbine to do work through
full utilization of regenerative heat from the high temperature regenerator and reduces exergy losses from the
main compressor and high temperature regenerator. Additionally, the contribution of solar energy in the new
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system is greater, resulting in an increase in output exergy from 9.846% to 10.059%.
Key words: supercritical dioxide cycle; solar hybrid coal-fired power generation; Aspen Plus simulation; exergy

analysis; exergy efficiency

b2 FH K BH e A2 SEBHE s T T B
—Wl, i AR LR (supercritical carbon dioxide,
S-CO2) TEI M F AN HL R Gt e SEHIK BH B8 B 5
PR EE )y 5, FOd R A BH A5 BA B AR AR
FHGE A, A BT AR K BH R PR35 314 R T i B
X REVRAE I sZmm @, FERRARmRHEAE . SR A 3L
PR R AP CO AR EBAL K 2K SEH, AT LATTZ)7K
PEUR, o R AR A SR R, [ R
R B PR,

7E S-CO & J71Hi: Feherll Fi-i T S-CO,
PEIRFHHEH T 2R S-CO2 A7 B MG A 1) S itk )3 5
Dostdl'lY Kulh&ek®lii 4T 7 RGN 5 K1 F#4 T
ST AR, B T P 46 0 A A R 1
Gonzdez % A\PL. Turchi %5 AM-1UF]I Coco-Enr fuez
S NBARRTE T 2 S-COMRFAE LA ml 1
N, RIFE4e0EA BA L RYERE: ERIn A X
WA, 8 AT RN AT LA — R m R R
G AR, AR R A A PR A O 2 R LR
RGP BAAIER S-CO i T G I 45 fyia-18l,

ERGMERE T 5T : Utamura 25 A\ R817E 357
ANEZHUN 526.9 C. 20 MPa [IZME R, K157
S-CO, fEM R Bk 4T%IM AR RS, (F A
] H S-CO, [ HTFEI9GE ;s Zoschak AT WUl
FEH T ORBHAE SRR A S G0 485 Yan 258 A8

Feth, 7ERBHAES R AR R SR, KPHAES
PRIGEEE J 22 8 10 A BH B A0 B 2 o 000 v T B )
KPBHAEA L) 5 Liao 55 AROAN Liu 55 ARG 25 T af
FF S-CO. Zh I RGihE B MR L5 P (212311
UK 1% Zhai 28 NPT 7E R0, fliE =X
YA KA B 660 MWe BAKE A& HL 2R 45 W] 2l
8.519 1) f5 =i A PHRE R FELAR AL 9 55 P S 5201t
IR SIEIRKBHRE BRI R R G, LT %
JBEFIAE R BH BB AT o5 EL BB AL, TR R T K PH B DTk
FERIRESE, BARN T KFHBEMRTE RGE R A6, 15H
T OKBHAELE A FE B R0 B AR HR ) 7 B

£ S-CO, FH#H RZE TR R4+, Mk CO2 it
PRAE el [l P R R, S BT TE I
PR, BRI TR 7S A
] fRRT, i, ARSCHEH T B A S-CO
FEH AR B R G, F T Aspen Plus i g 37 H A Y,
HRAM A%, ST H S AT ESE S-CO,
TERRGHIVERE, LA R ik S-CO: ki
HANEHRGIRMES % .

1 R4tk

ARSCHE T B S-CO B IR M AN A HE
AGURFEWE 1 PR,

(s | (= = |

17 1 _ 15 {mt

= ﬂ(‘ j]'ll’l
AR

— fiSi
PR

ARV B

s

AR
\;_4/ A
<P>

€ H 8%

i
Rt

(G
EEAEE

iy et

EE

1 FEIINEE S-CO: RN L BN A B R K IR
Fig.1 Process of the novel dual-channel S-CO: cycle solar hybrid coal-fired power system

ARG EERIE N 8N, COp, THMNK
PR R Ay R R EOIRES, R R4l — 408 T

http://rifd.cbpt.cnki.net

2y, AR BRI AT B IRIR A AR AT
e i P RS AR, B R BE N J0E T




52 3

AL S5 B ORI S BRIE P AR B R Rk g 23

My ZZGE VIR UGN e i 8] 52 AT I [2]
ARSI COz T s TEIR A KR [F1 3
#eJE, CO2 TR, Horp—#lor T B posE
FRERAEHLEAT AR A PR, 28 i Rl P A5 HEN
ZRERE, a5 i ] A H AN TR
R, 5 Hh o> LIAE B T 4874 E0 B e 5
WG, SEANTEGPTE, I TR AR =
AR, PR R N B HOKBH RESE A e 4k 2L i
DG PIRTHIREE; [FIR, TRAENLE FE S
—HB > BRI A e R AR AE g I s b, AT
JRAENEIRISCTE 2 MR, T A e Uk
s TR — R 5 RSO BE T e e
Ja, REREIFRUGE T A RE . RIRIT s
Db it s, SRR B P B AT B E A
(A ORI TR 4, ITT 52 AN A A I R

2 AGHRE

KH Aspen Plus #4537 350 MW 37 28 XU
S-CO; THMEHE F AN H RGN IRFE « AR S
PR R PR-BM, CO, ¥tk T REFPROP %
W . RGRHESHINE 1. KPHE R B RE
S P 5 [X 4P 24 787 Wim2,

% 1350 MW FTEIIEE S-CO2 fBIRSIEE 4D
RERFRBESY
Tab.1 Key parameters of the 350 MW novel dual-channel
S-CO:z cycle solar hybrid coal-fired power system

ZH /LE
—RFEFNREIC 560
— 2B NOJE J1IMPa 30.00
— B HERUE J1/MPa 15.39
THETNDIEEIC 560
BT NHE F1/IMPa 15.10
ZGET . Z40ETHESUE J1/MPa 7.90
TR BEANLH A% JI/MPa 31.50
[ 8 e /N B 221 °C 5
el [ FA R A 11 Jg/MPa 7.80
fEni R SR U F/MPa 31.40
ARG (] RS A T J5/MPa 7.70
IGIR B AR A 1 J5/MPa 31.50
A ws i DR & C 32
JEARHLEE A% 89.00
TR % 93.00
FEARNUIE T HIMRCR % 99.00
IR BAYE: r) B R R A2/ (W -m?) 787
B THARIm?2 1 705%100
& HB 65 2% 63.05
BRI IIEI% 90.00
R/t 151
JRIRARAL B (KI kg ) 17 190

http://rlfd.cbpt.cnki.net

Xt AR G BEAT U B st

D RGgdirrfoeisiriRes, JFHRE-—FEN
BT s (AR S DR ANAE 5

2) BUEAAHAFRVE BN 8k, BURA
[FIJLAR VR 5 422K 5

3) B VAN S AEHLE A F R, R —
BURRCR

4) SR GES HMEIA R 18] IR A
2.1 RESINHMFRE
211 Moy Al

T HHE -
E=m |:(hi _ho)_To(Si _So):l (1)
Ao mi AR, kgls; To NIAEE, B 298 K
hiv ho 73 51128 CO2 7EIRAS s 5 IR BRI R I LS,
kJ/kg: Siv So 73 llA COLTESE | MK SIAERE T
HItEsE, kil(kg K).

/%g}li E/‘J?%Ijj Wnet y\j:
Wnet = ZWTurb _ZWComp (2)

Z—EQEF': Wrurb y\j@qziﬁﬁ'djlj]y MW; WComp %Eéﬁ*ﬂi
BN, MW.
'}:%E/‘J%ECoaly‘ji

w(H)
Ecoy =MAH | (1.006 4 +0.1519x ——~ +
) w(C)
(3)
W(O) W(N)
0.0616x —— +0.0429——2)
w(C) w(C
A AH ARG HVE, kIkgs w(C). w(H)+
w(0)~ W(N)Z A AR A B CL HL O N JliES
., %.
B R G K FH BEAH Esun 1 :

TO
Esun = qun [1 - T j (4)

sun

A Qe ANGTRIBEI 1K PH RE 48 5 g, MW;
To NIASEIRE ;s Toun NOKPHRIERHIRE, HU 5 778 K.

N S 21485 37 1 A B 48 S R Quun

_ IDNI X A\et
Qun = BT )

e o ARFAVE R BEEHERIEEE, WIMm2; A N
B, m,

S-CO, Ll it FE G I IR i #v i JE: A




24 A% 2

2025 4

EC _ mc (ec,out - ec,in)
10°
K ecous €cin AN H . ANEMERT CO, LK
M, kdkgs me N NEREE TR E, kols.
MR RG I BE nees N:
EC
. (7

sun

ARG nes BN CERFKFHBER AL
APy QR AR

— Z EOU‘ — Wnet
’Ie’s z Ein Ecoal + Esun

A Bow ARG, MW: En NRGHAM,
MW,
2.1.2 KA e & bR
N T 3T R BH BEAE IR A AR P K DTk
fir 25 STHR[25] T XD ELANKZE R R SR
FHAEHIAT & E Al AR 70 S, HES: H S-COL FE MOk
BEE AN HL AR GeHh A R BB IO BH BRI o5 LE
FEAT PR REBCE BORM A RER A B A, 1=
A BEMURGENLAE AR, 55 0 Bene &M R EH s i

(6)

77€,CS =

®)

07 el o A
aH{E—[E—EHﬂ{l—dXEf+ﬁm—EHX”
. 3
a4 [ 6B, +(1-6,)E —(1-6,)Eypy |

E
©9)
b BN | IRRERMIIIE, MW, o V5 I RE
BN OREIREN T 5 LB, %: o D95 | I RE B R IA
N o ¢ N N R i T NI PSSO R 3 i kP N =
B, %; Euwi NPTEL AR, MW,
FETCAMRAERIMA R A, & i
AR AR ER AT, WMATBATAT . 5T e &
HORBHBEXTEIT &5 L) o AAZ
o =y (10)

FERIBR G IR 105 | Bere B T R FRAER T &
EEA5 55 1R 5 AT 25 YL A e B A BH BE A 7 B AN
HAK:

a.E +aE
o=t (11)
j+ ]

http://rifd.cbpt.cnki.net

e oy g 70 HIONIRERT 2 LM oK RH REH Y
G, %; Ejn Eq 0 AINIREET 2 WIS, MW,

FER B RE S, HLURE R ORI T IE T A S
HPFETh RO ZME, BTl BRIk, Haed KB RERT
il LA o 5 300 NGB SF R R i ATL COR (1 A BH REFT 7 LE
UEEES:

a= Z Turp ETurb - z Ocomp EComp (12)

z ETurb - Z EComp

' atuns acomp 73 RSP AL R AR AL Dy di
KBHBEMI 5 EE, %: Evuns Ecomp 70l NIz %
FEHLIITHIE, MW,
2.2 RERIREAEERIIE

BT, HT S-CO AN RS MR
TolkAk, SREUFLSERRIZIT S HUFE— 2 WM. N5
IEFTE R B e rf M, K45 S 5 STk [28)
) S-CO2 FI#VHE R4 T A 4 R i S 0 A7 %
e, 53k 2 .

1000 - o =403
> A SCHEREHE
800 v R ER
HixtiRzE 0.2
E 600 - . =
5 e
s 4001 Ho.1 =%
200 F . v
i o
0 = v

2 1RINEHE 5 SCER[28]) 50 E xS b
Fig.2 Comparison between the simulation data and the data
in literature [28]

HIP] 2 ATCLE Y, B 2 AR A . T
oo IAE . EIRGEHIAETD . FIRAEHLAED) . VA
LA T IREENL B i) B DA 3 5 SCHk[28]
(RIBCHE R 22250/ T 0.3%, I g L AR ASE 2 vk ]
5, THT RS SR.

3 RGIERED M

XL S-COL PEIICIE TLANA LR Gt 1t A A A
545 S-CO2 5 Rt JyFmti it S i, et fe 5
SO RTINS e an &l 3 FN1E] 4 FroR. Bt fs R4

T EL A P I T A R 4 S-COL R RGAFAER
“ei Ik CO WU MRAE it Iml s HH LR EE B g, 3K




2 ARHELL 5 BRI - — A BRIE A AN R R SR T T R 25

TN RIEI AR AEARN L7 8. (£ ZEPLHR O E, HIRE N 82.9 C, ALK
R ENCR RGN T e R Z R RCR IR SRR S-22 RAMRIRFHAGSMH O, KRN
RIS, B RGO mIR IS 5N = HE T 3706 C, PURT st ardt Naa a1 5 aU4E
TERANIEIR, I IR BRGSO S-14 MHANS B AIR R-18 IR JE 422.7 °C . Mt )5 5 sttt
GuF AT ENBRIP AR TR S-19 KRB EE RS Aspen Plus B FE U 5 FE 6 BT

1 [
i = pr
INERSE igethd
s-2 | (R
LT
86
) [e— i3
At A
S-1 E
PV R e
$4 HRLE
5-20 X 829 C S-19 :
S I\ s23 : :—@—
A A I Y of ! i3
.. : EECE
| ‘bf',‘“mu
\ / I [l | s9 L 11s-10
#3, T
E RS I\ ,l
D ————
S-22 370.6

S Eytty: S-1—Eoaty: S2—Egay: S3—Eoau: S4—Egay: S5 Bty S-6—FEytty: ST FEoety: S8 Eoay:
SO Eery: S-10E, o S-11—Eoay: S-12- Eqe,: S-13E,an: S-14E g S15Eyay,: S-16—E o
S-17—Eytte: S-18 By ctys S-19—Eyag: 820 Egtta: S21—Epag: S22 Egta: 823 Ency.

3 BRI S-CO IR BN R B RS2
Fig.3 Process of the improved dual-channel S-COz cycle solar hybrid coal-fired power system

o) R
INE R s
k-2 | f&H
S
R-6
( | f&i
. RS et
A A = —
RN T e
—0e
R-20 4227°C
R
N ~ R-22
LT

it
ety

R—E. ¢ R-1—E,t,: R-2—E ¢ R3—E ¢,: R-4—E a.: R-5—E.a,: R-6—Ea,: R-T—E, a.: R8—E .
R9—Eaty: RAO—E, s R-U—E, 0y RA12—E 000 RA13—E @ RAA—E o RAS—E, 0 RA16—E 03
RAT—E, e s RAB—E bt RAI9—E et R20—E gty R2I—Ep s R22—E 00

E 4 MBI BABESE S-COBIRAFIRIE
Fig.4 Process of the original reheat and recompression S-CO: cycle system

http://rlfd.cbpt.cnki.net




26 kAL R 2025 4F

........................... APC
H'HSH?I_;}[SE yH-HRH[ E‘ SH-TURB J MC

&E . RC
H TURIE_HTg H-LTR

4 i LR

: : L-TURB

i yH-LRH

L —=5 L-LRH %L-HTR
BURN2 H-SGWGLSGY &

1
1
|
]
|
: i L-ECO :
COAL SEP i —t——
¢ 1
1
ASH SUN 4 L-LTR
A - o
M co,  ----- >
COAL—HE; DEC—HLIr i BURNI—IEARE: BURN2—R S Ar #4k: SEP—2riiids: AIR—7"(: ASH—MK; H-SGW—il #1748 (3]
L-SGE—id #44 B (4TI 3 H-RGW—FHVMEE AL  L-RGE—FHAVTAEE GAIID ; H-HSH— RS #3% CGAID 5 L-HSH— iRl A
(A s H-HRH— & i FEAASE CIID . L-HRH—@ i AR GAMD  H-LSH—EES FAES GAID « L-LSH—{Ei 4488 A H-LRH—E
TGS A ;. L-LRH—CE RS GAID ¢ H-ECO—H a8 D ; L-ECO—# s (Al ; SH-TURB— -#ii%EF; H-TURB— %

L-TURB——#i%F: H-HTR—EGRFHAAS CGAID ¢ L-HTR—ERFEFAG GAID  H-LTR—RR AT GAID . L-LTR—RRFEAS GBI
APC—Til¥ & MC—TH4ifL: RC—PEEAEHL: SUN—IF U .
5 B REMEL S-CO: BN B4 & B RFIELIRIE
Fig.5 Simulation process of the improved dual-channel S-CO: cycle solar hybrid coal-fired power system

H-HSH LL-HSH "i%['-'i-iﬁﬁ'% L-HRH APC
e < 0
: RC
: HSHY L-HS .
H-RGW‘%}Lii_G_W&l; @ = —’F%? MC
BURN2 : : —
: 11»LRH¢>L-L_R_P,1c I
H-SGW -EQY!? v |
X i L-HTR TLTR
COAL H-ECOZL-ECQ & &<
H SUN
Q<
-------- > 1A —> €O, ---=> AR
COAL—H{; DEC—7r s BURNI—IEASE: BURN2— AR/ 451k SEP—/rifidys AIR—7"(; ASH—K: H-SGW—id #4/(74 Rk
GAID 3 L-SGE—id /A RE AT ; H-RGW—HAIARE (D) ; L-RGE—THMTARE (AU ; H-HSH—#R A8 G
L-HSH—&E il #as GAMD 5 H-HRH—E I E AL GAID 3 L-HRH—&EREALE GAID 3 H-LSH—Kid A4 GAMID ; L-LSH—Ki
G GAID 3 H-LRH—{KE AR (D 5 L-LRH—EE A GAD 3 H-ECO—AMERE A ; L-ECO—& 4 (Al ; SH-TURB—

—#i%EF; H-TURB—ZUEF: L-TURB——ZUEF; H-HTR—@il FI#AEE CGAMID ; L-HTR—mREHGE G 3 H-LTR—GR F#GE G
L-LTR—ICHR [ 338 (A ; APC—Tiid 4% MC—EE4iHl; RC—HEESENL; SUN—I5E LSS,

E 6 BUfRIEAEES S-CO BIFRFEHTZ
Fig.6 Simulation process of the original reheat and recompression S-CO: cycle system

HCHERT A 2 RAGMIPEREXT L IR 2. H# 2 /I, XU S-CO TR EAMNR LR
GUREETIA 40.578%, LA R4 S-CO, JEIR

%2 . BERFIEREX . . N
2 BUH . RASILRET it SBEHANR RES 3494 441, REAUKIIR

Tab.2 The system performance before and after the

improvement T+ T S-COL i3 T RARCE WIS TR K T8 dr

- el TR 5 ITF RAHCR M FFRTRE

~ BT Bt 2\ AR 4 YN
— BT IhIMW 247.195 180.280 4 w ﬁj 1-}? =H % 5 VJ"LE,
ZIE T HMEIMW 236.913 170.468 Y s 4 o~ Lo N
— T HIHIMW 297 649 E?‘ﬁﬁﬁ%i‘f EE%:JEEPiiEH Hmk@*iﬁ%lz:kﬁﬁfﬁ
LR HLEEMW 104.329 75.653 HE S G — e ], SAu A KRHBE R & A e
FIEG MW sz 2182 T COp 7 RS AN T L. B, TS
1l [ A B AR MW 709.580 501.982 g A L RN U B M 325 2 26
IR 1 H S R MW 469.418 761.832 Vropikes B R EE:%’}? 4 /’f ZEIRINE H“/
FA B EIMW 409.969 375.416 TE R G5 A0 o LA Bl T3t — 2B A XU S-CO2 1
HMW 320.397 350.592 B E AN B R G PR RO K AR AL
BT RGUECRI% 64.075 60.506 . LR ISR LR TR 4 \
o, mors - g0se HUR 20 He REH YR, At
S-COL fFF 7 B MR % 72.457 84310 5 otk B R G S R AE A A R BH BE AT o B A,
RGBCERI% 37.084 40578 mE 7 #E 8 .

http://rlfd.cbpt.cnki.net




20 FRHAAT & BT AU R I 5 S BRIE RO BN R T R G T It 27
58 926.978 MW 420.2 C =45 268.5 C 613.752 MW
AL 1 061,456 My 2180280 MW S"“l 2.081% g - == 2.081%
WA T 7.168% FEE T 7.912% : 297.649 MWy
A 4 s5633°C 4773|C 808.944 MW /i 1S-9 544.034 MW_245.6 'C 2.971% S-15
. N I ] 475.6|"C 6.351%  \Elas 6.351% 4
7.895% 166328 Mw 7 P = S-13
B S 170,468 MW =% Wi S-17 , (=EE $-10
498.6 119.092 MW /mﬂf 7.134%4 | BT 2708'{0“ 408.508 ﬁlﬁ %L S-18 1 156.217 MW
AR 081% 2.988Y% 2.562%
o 5247°qQ ss64lc 268.5 Q o] 1 75.653 Mw |47648MW | SoBE
it 320cC| ! o 12.562% 2574 C
A 940.63MW 986.314MW  _ _ o JiHE 10.059% o5 o ¢
S-1 L1897 M 6-659% 6351%) 222452 w4kl ‘
875.3 1(7) i S-5 5472°C S7|  10.059% Tivs e
8.692 % fiCiE 973,146 MW it :
437.0 °C Mt _[E S-12 A
TR FHREE T 6437% . A 471.466 [MW v
R + 56 g [P A28.835 MW I D 522
- 92.9°C : —_
S AL413MW SeFTMW 23,676 Mw 2.988% 2.562% [l
829.307 MW, S-21
9.174 % 20T MW _ ‘ T T 330592 MW
400.8 C 41.944 kg/s % a
s - o 1002 T S-11 | 929°C  906.665 MW
104.962 MW 2988% 710399 MW
$-20 = PAN (556N 2-362%
164.943 MW e S-19 47.648 MW 2.562% 82.9 C @--===
)8 692% B < ’ DA 100
S-23 754.241 MW 9.567% 403.0 C BT 3706 C
7 BUHE ARG ST E & KB REFT & ER 5
Fig.7 The exergy value and proportion of solar energy in each stream of the improved system
274.195 MW R-16 657.759 MW
— 838.615 MW
S 1454, 80] Mw ~J}( 6.762% 3.893%
i Hy e - i R-17 873 740% 4
5.241% o . 2 235 C
A 4 s55777C 472.0 c 480.0 C 2202
- § { 197.579NW 1125.977 MW/ i R-9 _ [750.200 MW, [ {iGiil
1373231 Mw| 141278 MW 5.241% R-8[ 4573% = ST 45730, | 2456 C | \Elkas
5.540% R-4 236.913 MW R-1 R-12
5188 C 138.048 MW 6.626% 4 = 1187.46 MW 180.993IMW Rely
= ﬁf; ) VBT s 3.184% 522.728)MW R-10
ﬁ@ﬁ Gk 4 Py 235.6 C 3 893% 600.121 MW,
5 2 510.6]C 1. s mED .o w 4.573%
- S ——  1271.929MW 2 -+ 929 C
1522.608 MW | 90.769 MW 4 9340, 1372429MW | (o oW fﬁjif” 9. 346'34' imJL
39745%% R- 5{ 5342°C :‘-5713{/"7 0.846% R-14
: 63 1,318.208 MWV T 445.019]MW
SUE PR 4. 761% PG 4.573%
A BE iy 3208 474? (-)£)36 MW
. AL06.198 MW 4500 MW 95364 MW i3 ——
1275581 MW R-11 RS
5.965% 736.725 MW 320.397 MW
e *S=aas 126.025 MW 4.573% 92.9 'C
. K . )/0
st 1)
4227°C 4227°C
. gilay e e 1 068.721 MW
- - R-19 118.747 MW  3.740% 3.740%
2.693% Hria < 0
R-22 1115915 MW 6.466% 444.5 C g0 R2I
8 WU AT ARG &M BRI B & A PHEEFT & B3I
Fig.8 The exergy value and proportion of solar energy in each stream of the original system
M7 FIEE 8 AT, Buidk )5 5 el R g R G AR AR PRV BE L IR AT s

EORBARHIN AR, FIaaH A KBHAE 1 &5 L3
100%. H& NS I S-23 Al R-22 H K BH
RE & L2 I 9.567%H 6.466%. B COz ‘b’ﬁiﬂ

K BHAEAE S MR F B EL) S PR 3, RN
CO2 Y it i dy o 1 25 e A A T%?!W AEEL K

http://rlfd.cbpt.cnki.net

m/mﬁm%‘ﬁ%ﬂéﬁ%&ﬁ Li%ﬂl&fﬁ‘ﬁ%ﬁl‘\ﬁ’]%
FRE, MA TR P EgE LN i aes A, (615
CO M RE R Z .

ZUHE R, FECUHEHT )ﬁ%ﬁé}i*-

%24 543,501, 513.396 MW; KPHREAE

E‘iﬁﬁﬁﬁ'i%




28 kA%

2025 4E

R 2520510 80.069. 83.421 MW, AH N (5
M 14.730%. 16.249%. Afras Hitt—2 EoR,
EGERT . RS, KBRS 150 R
31.546. 35.267 MW, 7k FLE 1) 9.846%- 10.059%.
M 2 REGH A K RESAAHE, v 127.263 MW,
)05 AR 14.730%. BT L, SO R0 KFH
REMO TR R T ek il R4, 38 9 T 2 1 0L i
S-CO2 A 5 e FAMAEA B AF (AR & PE

gitidk 2. W7 A 8 srbrar g, AHELT o
IR, RS RGBT REHBCEFE
T RGE T HIECT 3.569 H 73 s fl 2.643
B R, B S-CO fE¥ F RAMAT IS T
11.853 H 4 i, mAMIEU G RAHBCRIEE, &£
B T SCE ) S-CO X T R GuHi R A B4R
FHER . 8T RE ST RGP PR 2
BT 20t 5 R guit Nl 5 8 R AR T o
B H TR CORVGIR B EEs Al 0, 3L
T AR T S0 BT R G0k A il [ S A0 e
SHEOX 2 FIE ARG ZE K, R G A
Ko S-COz fEHF RGMEMFET & i T 1 =2
EVE, RGEALFINMN 320397 MW $E 5 F
350.592 MW, TifE ik I 442.189 MW [#{K 22
415.836 MW, it f5 S-COL AT R G F K46 AL
5 il S R B 2 3 I BRI T 18.943 MW Al
11.889 MW, [EMKEHE . H4k, dufffs Rt
AP AN 118.747 MW &5 47.648 MW, 3R A5
ERHAGIIM 1 068.722 MW 4% 710.399 MW,
WA T S-CO2 P AT AR PA 5 40 A2 1E B FIR
IR AR e R A 1 1) R

54 g

SR R 40 AT R 4 08 2R R R AR TG
ER R, $EH T — R S-CO fEH
AN RS, VIR K RE S-CO2 YLl oAb
RERGSEMSE . WOOHRT [ RGERAT 7047
BN 458

1D HAIAEE S-CO. TEHMEHE HANK HL RS
A NIA 40.578%, = TAHIA SO FAT RS &
4 3.494 F oy rie RAUMFEMIRIE T S-CO M
T RAMENRTEER TR T RAELRT
FR G0 B AT B

2) St S-COz JE¥ T RS AR IR =
11.853 Hr i, RHE TN =& FiE, RGHAL
F U1\ 320.397 MW #2521 350.592 MW, Tfij {3t

http://rifd.cbpt.cnki.net

AN 442,189 MW [EfKE 415.836 MW; it 5
S-CO; I T R GiHh = 4t i [m] #v s 1 A 45
A3 IFEE T 18.943 MW F1 11.889 MW, [ A &,
3) HudtfE RS KFHAE M TTHERTE K, KPFHAE
FRALA = HIA 5 EE A 9.846%74 57 %5 10.059%.

(& # X #k]

[1] BEHAR O, KHELLAF A, MOHAMMEDI K. A review
of studies on central receiver solar thermal power
plants[J]. Renewable and Sustainable Energy Reviews,
2013, 23: 12-39.

(2] Ty, sk, skitbdr, & KRS RHLA LR

KERGVERET AL, #vRes) ) TFE, 2023, 38(2):
92-100.
YU Jingmei, ZHANG Fusheng, ZHANG Shixuan, et al.
Research on the performance of solar energy and
coal-fired integrated power generation system[J]. Journal
of Engineering for Thermal Energy and Power, 2023,
38(2): 92-100.

(31 bk, B, #2RT7, & R R G RGE s K B R

PR 5 RRER[I). #J7K A, 2022, 51(1): 1-10.
SHUAI Yong, ZHAO Bin, JIANG Dongfang, et al.
Status and prospect of coal-fired high efficiency and
clean power generation technology in China[J]. Thermal
Power Generation, 2022, 51(1): 1-10.

[4] RICHARD P O, CASEY S C, OMER N D. Effect of
pressure on high-temperature oxidation of Ni alloys in
supercritical COz containing impurities[J]. Corrosion
Science, 2023, 215: 155-165.

[5] HUANWEI L, MINGTAO W, SHUZHE L. Investigation
of the polygeneration system integrated with gas
engine-driven heat pump system and CO: Brayton cycle
for waste heat recovery[J]. Applied Thermal
Engineering, 2023, 221: 262-273.

[6] FEHER E G. The supercritical thermodynamic power
cycle[J]. Energy Conversion, 1968, 8(2): 85-90.

[7] DOSTAI V. A supercritical carbon dioxide cycle for next
generation nuclear reactors[D]. Cambridge:
Massachusetts Institute of Technology, 2004: 265-282.

[8] KULHANEK M, DOSTAI V. Thermodynamic analysis
and comparison of supercritical carbon dioxide
cycles[C]//Proceedings of Supercritical CO2 Power Cycle
Symposium. 2011: 1-7.

[9] GONZALEZ-ALMENARA R, RODREBGUEZ De
ARRIBAP, CRESPI F, et al. Supercritical carbon dioxide
cycles for concentrated solar power plants: a possible
alternative for solar desalination[J]. Processes, 2021,
10(1): 72-72.

[10] NEISES T, TURCHI C. A comparison of supercritical
carbon dioxide power cycle configurations with an
emphasis on CSP applications[J]. Energy Procedia, 2014,
49: 1187-1196.

[11] TURCHI C S, MA Z, NEISES T W, et al
Thermodynamic study of advanced supercritical carbon
dioxide power cycles for concentrating solar power
systems[J]. Journal of Solar Energy
Engineering-transactions of the ASME, 2013, 135(4):
041007.1-041007.7.

[12] COCO-ENRRUEZ L, MUNOZ-ANTON
MARTINEZ-VAL J M. Dual loop line-focusing solar
power plants with supercritical Brayton power cycles[J].




5% 2 W]

HRHELL 55 H R I 5 E AR AR L R G RE 29

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

International Journal of Hydrogen Energy, 2016, 42(28):
17664-17680.

PNEGE, IR, BRRER, AE. BN AR R R B R
GUINII I R B A [0 P E R SRR
2024, 54(2): 236-246.

SUN Enhui, LI Huifeng, QIAN Qichen, et al.
Construction and analysis of the thermal cycle of the
supercritical regenerative coal-fired power generation
system[J]. Scientia Sinica Technologica, 2024, 54(2):
236-246.

SHARATH S, PRAMOD K, ABDUL N. Analysis of a 10
MW recompression supercritical carbon dioxide cycle
for tropical climatic conditions[J]. Applied Thermal
Engineering, 2020, 186: 116-499.

WANG R, WANG X, BIAN XY, et al. An optimal split
ratio in design and control of a recompression
supercritical CO2 Brayton system[J]. Energy, 2023, 277:
127-676.

UTAMURA M, TAMAURA Y, HASUIKE H. Some
alternative technologies for solar thermal power
generation[C]//ASME International ~ Solar  Energy
Conference. 2006.

ZOSCHAK R J, WU S F. Studies of the direct input of
solar energy to a fossil-fueled central station steam
power plant[J]. Solar Energy, 1975, 17(5): 297-305.

YAN Q, YANG Y, NISHIMURA A, et al. Multi-point
and Multi-level solar integration into a conventional
coal-fired power plant[J]. Energy and Fuels, 2010, 24:
3733-3738.

LIAO G L, LIULJ, EJ Q, et al. Effects of technical
progress on performance and application of supercritical
carbon dioxide power cycle: a review[J]. Energy
Conversion and Management, 2019, 199:
111986-112008.

LIU Y P, WANG Y, HUANG D G. Supercritical CO2
Brayton cycle: a state-of-the-art review[J]. Energy, 2019,
189: 115900-115923.

CARNEIRO M L N M, GOMES M S P. Energy, exergy,
environmental and economic analysis of hybrid
waste-to-energy plants[J]. Energy Conversion and
Management, 2019, 179: 397-417.

FAN Y H, TANG G H, LI X L, et al. General and unique

[23]

[24]

[25]

[26]

[27]

[28]

http://rlfd.cbpt.cnki.net

issues at multiple scales for supercritical carbon dioxide
power system: a review on recent advances[J]. Energy
Conversion and Management, 2022, 268:
115993-116025.

Ali S, AMIN T, AMIN F, et al. An updated review of the
performance of nanofluid-based photovoltaic thermal
systems from energy, exergy, economic, and
environmental (4E) approaches[J]. Journal of Cleaner
Production, 2020, 282: 124318-12334.

LIU H, ZHAI R, PATCHIGOLLA K, et al. Performance
analysis of a novel combined solar trough and tower
aided coal-fired power generation system[J]. Energy,
2020, 201: 117597-117608.

BB, AR5, EEEL 35 AUK R BRI A R
Gi KA AE TR EE B AU [3]. ARAL L ) K2R (B S8R
2£HR), 2016, 43(3): 56-63.

YANG Yongping, ZHU Yong, ZHAI Rongrong. Study on
solar contribution of solar tower aided coal-fired power
generation system[J]. Journal of North China Electric
Power University, 2016, 43(3): 56-63.

HOU H, XU Z, YANG Y. An evaluation method of solar
contribution in a solar aided power generation (SAPG)
system based on exergy analysis[J]. Applied Energy,
2016, 182: 1-8.

KFEM, TH. B S A AR )4 s Ok
MR GE M RE 0 oy T [0 #J1K B, 2020, 49(10):
130-135.

ZHANG Chunwei, YU Bin. Simulation analysis on
performance  of  supercritical  carbon  dioxide
recompression intercooling split-flow solar power
system[J]. Thermal Power Generation, 2020, 49(10):
130-135.

Mriands, sk—ml, XISCE, & Bin AR SRk Ik
RG], #k e, 2017, 46(2): 22-27.
CHEN Yunan, ZHANG Yifan, LIU Wenjuan, et al.
Simulation study on supercritical carbon dioxide thermal
power system[J]. Thermal Power Generation, 2017,
46(2): 22-27.

(SR FE)




