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Development Pathway of China’s Clean Electricity Under
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Abstract: Nowadays, the third energy revolution has taken place. Many developed countries have
formulated clean energy development strategies and announced the time for phasing out thermal and
nuclear power to reduce carbon emissions. Meanwhile, China has made a commitment to the world that the
carbon emissions of China will peak before 2030, and the carbon neutrality will be achieved before 2060.
Therefore, it is of great significance to study the development pathway of clean electricity of China. The
reserves and characteristics of clean energy such as hydro, wind, and solar in China are analyzed. The
medium and long-term power demand of China is projected, and the power system structure in 2030 and
2050 are respectively estimated based on the electric power and energy balance equations. In addition, the
trend of carbon emissions is also analyzed. Some suggestions are proposed to guide the development of
China’s clean electricity. The results indicate that the “carbon peaking” of China’s power system would

arrive in 2027, and the clean electricity of China is projected to exceed 50% of the total energy production

Y75 B #5:2021-07-30

ESWA - FRKARFEEL DA (51879213,52009098) [ 5 i #F & 3 R 3 B (2017YFC0405900) , 1 1= J& BB A A 32 5 1 % 5 A
(BX20200276)

EZE® /.8 958, B WA B WA I, EENFE AR IR 2 se B AMS TR

BIEEE . 0B BIHER . BIE(Tel. ) :029-82312797 ; E-mail ; mingbo@ xaut. edu. cn.



1500 E EH X @&

X F F

555

in 2030. Thermal and nuclear power can be replaced by clean electricity such as hydro, wind, and solar

energy in 2050, the power industry will achieve “zero CO, emission”, and the transformation of the green

power system will be achieved in response to carbon peaking and carbon neutrality goals.

Key words: clean electricity; carbon emission; hydro-wind-photovoltaic-storage complementary operation;

electric power and energy balance; development strategy
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Tab.1 Time to phase out thermal power of some countries
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Tab.2 Hydro, wind, and solar energy reserves of China
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Tab.3 Electricity prices of hydro, wind, solar, and storage

plants in China
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Tab.4 Eectric power structure of China in 2019
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Fig. 3 Projected energy demand of China in the next 30 years

4 HREBNBEFEHERAMGE

ARk, K ) KR R S BRBEHE A R
&7 CO, DL KSRy (PM, ) &H EY . f&
EER L, IR sk 5 R kR R A
5 SC A AT RS 4 R 1 T AR R
4.1 FHEIBFELBHRRERNRNRESH

(1) &AL 5 & i Re S N3 5 IR,

(2) 4% F) FH 8] 43 #r

e N R RTINS S N N 3 L NP -8 - T L )3

CIRE R - PR i B N T s RN ol
25 AR T8 B R T AR ) s ] Sk 67 5 A 3 0 & H %
5 UL 4. R LA H ok r RITAZ H A A R s i) A
i ELBEE B 25 35 0 G IR %5 8 B8 TR A 0 O M &
FL o AR ) FH R () 77 76 ] 4 R B Bl R BROK i R 4
(18 572 35 R R R 1 i w8 7K H A R P i) 5K 947 4
FHIF s FRE. WO 5 32 KA, 4 R H
i TR1 AR 25 R ke XU o v sl R 2 B R R At R B R
(3 A L 15 8 2030 1 2050 7K - 4F 4% 25 0 et 3 4F
FHEHA] 4126 6 Fis.



1504 B @ K F F R 555 %
x5 SXVBFEEBEFES
Tab.5 Characteristics of each type of power source
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Tab. 6 Annual utilization time of different power sources in future planning years (h)
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Fig. 4 Annual utilization time of various power sources
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Tab.7 Calculation results in the planning year of 2030 based

on electric power and energy balance
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Tab.8 Calculation results in the planning year of 2050 based

on electric power and energy balance
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