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Fig.1 Casual loop diagram of wind power development evolution
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Kinetic deduction and analysis of installed capacity and investment development for
wind power in power system under “dual carbon” target
PENG Guangbo,XIANG Yue,CHEN Wenxule,XU Bohan,LIU Junyong
(College of Electrical Engineering,Sichuan University, Chengdu 610065, China)

Abstract:In order to deduce the development of wind power under the “dual carbon” target,the dynamics
deduction model for the future development of wind power in power system is established by using the
dynamic and systematic characteristics of system dynamics. The validity of the model is verified by historical
data, and the future development trend of wind power is obtained through simulations. The model is com-
bined with policy incentives and technological development progress for setting up differentiated scenarios
to analyze the future wind power generation electricity ,on-grid electricity, proportion of wind power consump-
tion and carbon emission reduction under different conditions. Simulative results show that the policy support
has a stronger incentive effect on the development of wind power installed capacity and green certificate
market transactions than technological progress, and it has a significant promotion effect on the long-term
stable development of wind power. And the technological progress has a more obvious effect on carbon
emission reduction than policy support. Meanwhile,the technological progress in the early stage has a higher
promotion impact on wind power generation electricity,on-grid electricity and consumption than that of policy
support,and the higher rate of technological progress has a higher impact on wind power investment willing-
ness in the early stage than that in the later stage under the condition of low policy support effort.

Key words: “dual carbon” target;wind power;system dynamics;investment willingness;policy incentive
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Fig.B4 Wind power development sub-module

Bl EXMKRIEHER
Table B1 Authenticity test results

LR EHAE ) K LA B R RIS
A BRZEI% R I%

i AMEIGW  HSZEIGW (Z kW - h) (Z kW - h)
2006 2.81 2.60 8.07 33.10 30.2 9.60
2007 459 4.20 9.29 62.42 57.1 9.32
2008 7.73 8.39 -7.87 124.56 130.8 -4.77
2009 16.54 17.60 -6.02 262.49 276.2 -4.96
2010 28.42 29.59 -3.95 459.71 4943 -6.94
2011 48.19 46.23 423 754,52 7411 1.81
2012 63.50 61.42 3.39 1098.54 1030.7 6.58
2013 78.77 76.52 2.94 1462.14 1383.6 5.68
2014 97.88 96.57 1.37 1634.28 1598.5 2.24
2015 126.57 130.75 -3.20 1811.49 1856.4 -2.42
2016 148.62 147.47 0.78 2547.62 2409.7 5.72
2017 170.30 163.25 4.32 3130.77 3034.8 3.16
2018 191.39 184.27 3.86 3720.40 3658.0 1.71
2019 220.35 209.15 5.36 4266.55 4053.6 5.25
2020 290.19 281.00 3.27 4809.13 4643.0 3.58
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Table B2 Scenario parameters of various policy strength
R MRS GDP Bk
[t - (kW - hy'  Htoe  KEc% i

7R

BRI 0.29 3 6.1 1.2

B8R ) B 0.42 6 8.38 1.7
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Table B3 Scenario parameters of various technical progress rate
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Fig.B5 Carbon emission reduction affected by wind power development
under various scenarios
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