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Abstract: In order to meet the challenges of climate change and ensure Chinese energy sources security, it is urgent
to build a novel power system. Moreover, coal is also gradually changing from the main energy to the basic energy
and peak energy. The current situation of coal-fired power generation technology in China is expounded, the
technical advantages of clean coal power generating technology is combed, which includes ultra-supercritical power
generation, circulating fluidized bed (CFB) combustion, carbon sink and carbon capture, utilization and storage
(CCUS). The flexible transformation of coal-fired power plants and low-carbon technology of blending multiple
biomass is analyzed, which adapts to the carbon emission peak and carbon neutrality target. The flexibility of coal-
fired power units coupled with supercritical CO, Brayton cycle power generation or solar thermal power generation
is discussed. Three development stages of high efficiency cleaning coal-fired power generation are prospected. The
results show that, coal-fired power generation coupling flexible peak regulation and CO; treatment technology is
an important development direction of clean low carbon coal-fired power generation in the future. The coupling
power generation system of coal-fired units and new energy can realize energy cascade utilization, reduce coal
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consumption and CO; emission of power generation, promote new energy consumption, and help the upgrading of

coal-fired power generation industry.

Key words: coal-fired power generation; flexibility transformation technology; CCUS; biomass co-firing; coupled

power generation; high efficiency cleaning
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Fig.1 China’s installed power generation capacity in 2019
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Fig.2 Incremental installed capacity of thermal power, wind
power and photovoltaic power generation from 2018 to 2020

BT RBE R PHBE R HL e Bl ok [AlER 5,
PRI D T ALK AL B8 e Bl B AT
ot i, n2 5, NHENRGUETE L
(R RIS GAR T gl 2 18], 328 4 v FE D) g R A
PIPER], 2021 4 Hr [EUEE i 208 12 12 kW, BLA
PR AL REE T 55 . B L TF S SRR, H
REVR A H 7 LA ey, K FIG RS, 1T FE ) 7 SR AR KR
TR, W U RRE AR A o TERE FELZE R S PR
RS, YA KA IRIE ) EAE,

CHtER e ) P PRHRE = SR HE A ek
(CO2). HikE (CHa ASRiLY) (HFCS) 4,




5 13 i

K S E R R T R B BUR S R 2 3

Hrh CO, T E B #4452 i . 2019 4E 4Bk
ZiHEK 38 016.573 Mt CO,, H EHEN & At Fi
fr, GFRFEEF CO HE S L&l 3 frsil,

' ol NN B [
Ean (levw B A
[ HemEx

3 2019 FLIkEEER CO Hi b Lt
Fig.3 Major countries’ share of CO2 emissions in 2019
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Fig.4 Change of standard coal consumption and carbon
emission intensity of power supply in China
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Tab.1 Thermal efficiency and standard coal consumption of
power supply of units with different parameters
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