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Abstract: In order to study the feasibility and economic benefits of implementing carbon capture, utilization and
storage (CCUS) technology in coal-fired power plants, based on the thermal power installation planning and
generation data provided by a northwestern province, three different CCUS transformation schemes in 2023, 2025
and 2030 were proposed, and their economic analysis was conducted. It is found that the first plan needs investment
of 1 220.293 hillion yuan, which translates into an increase of about 0.076 3 yuan /(kW H); the second plan needs
investment of 1 123.19 billion yuan, which translates into an increase of about 0.076 9 yuan /(KW H); the third plan
needs investment of 860.12 billion yuan, which translates into an increase of about 0.069 0 yuan /(kW h). Aiming
at the high cost of CCUS transformation scheme, a technical route combining CCUS and methane dry reforming
was proposed, and the captured CO, was used to produce syngas. It was found that the expenditure and income of
1t CO; due to the consumption of natural gas to produce syngas were 1 520.7 yuan and 3 247.2 yuan respectively.
Comprehensive carbon capture system analysis options two and three can achieve zero-cost decarbonization.
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Tab.1 CCUS operating cost estimates

i H 2025 4 2030 4 2035 4¢ 2040 4 2050 4F 2060 4F
PRBERT 100~180 90~130 70~80 50~70 30~50 20~40
WA Y PRk 230~310 190~280 160~220 100~180 80~150 70~120
RN 300~480 160~390 130~320 110~230 90~150 80~130
BRI GE £ km ) 7R I8N 0.90~1.40 0.80~1.30 0.70~1.20 0.60~1.10 0.50~1.10  0.50~1.00
EIEIEH 0.80 0.70 0.60 0.50 0.45 0.40
FAFRAICE 1) 50~60 40~50 35~40 30~35 25~30 20~25
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Tab.2 Forecast of thermal power installation in a province
in Northwest China

Fhy 2023 2025 2030 2035
KHIEHIAEETT KW 7190 9435 11029 11429
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Fig.1 Prediction of future pyroelectric carbon emissions in a
northwest province
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2025 4, 1% K AL BN T 2245 75 KW,
7 2025—2030 ZEH4 N 7 1595 /3 kW, 2030—2035 4
EINT 400 73 KW, BEENEANEA KL
WMo FE TSNS, ZB% 2030—2035 37
K 1 & 400 MW HLEL, [AE, BRZAE 2023 4R
3 163.6 {ZIuHIMIFR B Ak, BLARSIIL CCUS HARE 5
ZAA B K LA, T 2025 AT 2030 05205 T4 R
LEERIBEA K I 790.24 12,701 237.68 12.7C
I A KR R L% CCUS A
BN R HY, Zmg 2035 FRuErME— 1 83
MU, IBamcs—HtT 2030 43k CCUS MY
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HE 2049 F, ZBW A CCUS KK NI A H
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S AERE B RS 20 AE R A] Y i SE R B
N 11 231.90 fZICiEmAN S, PrER HSACK -
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KA 1) H e T8 T 20T [RINEFE 2 fhi =Sk
CO2 F1 CHy, FRAETEEIREL Hoy B IER AU
2) HARKE AT COH BRFI iR 1:1, i
AR R SR ATIORL S . T E R
B BRI

CO2+CHs = 2CO+2H: (2)

4.2 RIRFERE-CCUS EF a1

TR, ESCHR N CO Gk i i 2 1 U - B AR
A BRI SER RS, SCH BN T T E R
WA BieL ARG T HEERSEE
W BT H LT EEREAR MRS RN, 7T
SHEFERD, RLEIT Rezaei FE ANHRH T H
7R, SEH CO, f1 CHy #ERFEE A 1:1, CO2 ¥
4 1000 kmol/h. T Z A2 E 4 Frs . 38 (CO2
Al CHa) B 45 B AR R kB 88, 7
1000 ‘C. 410 kPa ff12& N AT S B AE LA s
HRAMKIRE T AR 2 NAHZ, BRE
50 CJa#ik A E4ELESE S 3 000 kPa. HERE
FEREAN 60 thh 1 e T 2 AL 4% (1) 8L A TS 8 AR
N 3111108 3 55B0, bl T H A e B 7 B R A,
PRGN I B 2% e 5 i, TR LA R
fIE T HE (BL CO2 1) N 2673KW hit. i E 5
REZET 2015 56— i ol FH R AR A A H 1 i
B, HETEMN LN 0.3515 JT/(KW h), FraizsiRIT
ZFIHFE 1 t COL AT RIMA SN FEN 939.7 J6. H
A AR = F R IR SRS A 2~4 J0/m3e-32, LA
SRS 20 Je/kg334, CO A 1200 Jo/t, [ 1t
CO2 FIVHFER IR RV BIN AN 1 520.7 TG
B 22 SRS B A R 4 A 5, BRI B A Iy
KN N 3 247.2 7T,
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Fig.6 Distribution of net present value of methane dry
reforming using CO2 under different schemes
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T 1 T EREAIN ST ANTELE
2023 4. 2025 A1 2030 453 il 4 8 4 4R FARIK
N 3 036.3 147+ 853.2 {4 7T A1 538.8 127T, s
TN 4 428.4 1270, (5B 51.25%. KR
A B RS AS RN T B R A 188 B BT o5 S A
K, 4yl b o H g s S S ) 45.05% 1
37.02%; £ By R AT M A o5 0 H R A el s
) 97.11%. #ZE 2049 4, I H SZIGIE N
1 219.38 LA, T R A ik T
0.007 63 Jo/(kW h); MHET AR EL], K
B A T & T 0.068 67 JT/(KW h).

FHE 2 PR ERESNEESINTER
2025 A1 2030 453 il YRR KRN
3585.9 1. 7CH1538.8 /27T, ST 4124.81 12T,
I T 55.36% . KAR S B A FNT B %
i g A NG T H 128 F LSS H T 46.00%
M 37.40%, A RCSCH SR AT AN A 5 I E A
SIS 96.91%. #KZE 2049 4F, T HSZHLFHUE
N 36559 1LITHIEA], HrEMOR SA TR T
0.002 5 JC/(KW ), B SZHELE A i .

T% 3 H T EREAN T ANTELE
2030 AF- 73 Sl 44 B 44 I H AR KA N 3726.37 1476
AT TR 61.53% . KSR B AR HE R 1
HIEE R I H B E S SO 46.36%
i1 38.09%, A5 B R AT /IS 2 o5 I H 3
25 96.55%. #LZE 2049 4F, IHHSLIFHUE N
3236.87 L&A, FEMKBEATNET
0.025 99 Ju/(KW h), &5z 7E 3 Fls R 2 fif .
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1) IR FHE TR, 1ZE TR CCUS M
F, 5% 1 T4 12202.93 1270, iR AL
_Ii5k 0.076 3 JT/(KW h); 755 2 F%HE 11231.90 1270,
PR LAY FK 00769 TT/(KW h); 74 3 Tk
8601.20 12T, #rE R AL ik 0.0690 TG/(KW h).

2) BN SOE ], 0 SR DABR B R A A
Je, MAZRFSNOE; WER AT i, &
BRI E] 77 %8 3 T 2030 4R T Bk . 2 Fh T 2 1)
ZHHET XA ST B 3 601.69 1275 LA K A b 4 4
27.81 1.t CO ML E .

3) HXRAH T ERELE CCUS HARMLEEN
WILZ VR MEEE, TE 1 M7 m
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G, YRR 0,007 63 JU/(KW h); 7
%2 MBI N 4 124.81 1278, #E 2049 E&
F1 365.59 12.7T, TR LA B 0.002 5 TT/(KW h);
T 3 OGN 3 726.37 1470, A 2049 £
F13236.87 12.7C, K HUECA B4 0.025 99 JT/(KW ).
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