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Fig.1 Development process and stage core objectives
of China’s power system from 2010
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Table 1 Primary energy consumption and carbon emission condition in China

Ay —WREBFIN AR /o BRI /% GRS /% RIRRIMEAA /% — KRB G /% RHERCE /t
2020 4.980x10° 56.80 18.90 8.40 15.9 1.1294x10"
2025 5.448%x10° 53.29 15.48 11.22 20.0 1.1710x10"
2030 5.960x10° 50.00 10.00 15.00 25.0 1.1957x10"
2050 5.000x10° 11.00 9.00 10.00 70.0 3.8950x10°
2060 4.600%10° 8.30 8.00 3.70 80.0 2.4240x10°
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Table 2 Economic and social demands to China’s future power system
A Ay it / (kW-h) SO EHEE / (kW-h)  HBETEZUERMLG] / % Ak aReIR & B S / %
2020 7.52140x10" 7.62640%10"2 28.0 33.87
2025 9.50000%10" 9.63260x10"2 30.4 41.15
2030 1.02345%10" 1.03774x10" 33.0 50.00
2050 1.37859%x10" 1.397 84x10" 55.0 73.99
2060 1.60000x10" 1.62234x10" 70.0 90.00
x3 BREXRRENZGEHNEIZBFEHARRBRANE
Table 3 Main power source composition and carbon emission of China’s future power system
Al JER L/ KHkHE/ KEkRE/ JtkEdE/ ZhREkhE/ BRARkHE/ JHEFE / i Eﬁjgﬁ?ﬂkﬁi/%
(kW -h) (kW +h) (kW +h) (kW +h) (kW +h) (kW +h) [g-(kW-h)™] Hejilcit /¢
2020  4.6296x10" 13553 4.665x10" 2.6110x10" 3.662x10" 2.525x10" 304.9 4.309%10°
2025  4.6591x10" 13753 9.035x10"" 1.6136x10" 5.579x10" 2.461x10" 299.0 4.235%10°
2030  4.6888x10" 13957 1.750x10'2 1.193 1x10" 8.500x10"! 2.398x10" 293.2 4.163x10°
2050  6.0000x10" 14.800 5.400x10"? 3.1000x10" 2.350%10" 3.900x10" 271.2 1.173%10°
2060  4.0000x10" 15140 6.100x10" 4.1000x10" 2.900x10' 3.500x10" 260.8 1.114x10°
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Fig.2 Internal operation mode of new style

power system
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Fig.3 Interaction mechanism between internal and

external factors of new style power system
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Fig4 Key requirements of new style power system
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Opportunistic maintenance decision method for power grid security and stability

control device based on multi-layer stochastic optimization
OUYANG Jinxin',YU Li',JIANG Hang’,YU Jianfeng', XIONG Jun’*,ZHU Kaiyang’
(1. State Key Laboratory of Power Transmission and Distribution Equipment and System Safety and New Technology,
Chongging University, Chongqing 400044, China;
2. Southwest Branch of State Grid Corporation of China,Chengdu 610094, China;
3. Power Grid Security and Stability Control Technology Branch,Guodian Nanrui Technology Co.,Ltd.,Nanjing 211106, China)

Abstract: In order to ensure the reliable and economical operation of security and stability control system,
an opportunistic maintenance decision method based on multi-layer stochastic optimization for power grid
safety and stability control device is proposed. The state transfer process of security and stability control
device in operation is analyzed. Considering the correlation between internal hardware of security and stabi-
lity control devices, security and stability control devices, security and stability control device and primary
equipment, the functional correlation, economic correlation and random correlation of security and stability
control device are coordinated from three layers. Then the nested compound objective function is constructed
to establish the multi-layer opportunistic maintenance decision model of security and stability control device.
An example is given to show that the model can provide the optimal maintenance strategy of the security
and stability control device, improve its maintenance benefit, and realize the effective balance between its
maintenance and power system operation.

Key words: electric power systems; stability; security and stability control device; opportunity maintenance;

maintenance strategy ; correlation
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Thoughts on some characteristics of new style power system
GAO Zhiyuan',ZHANG Jing',ZHUANG Weijin',ZHANG Zhankui',SUN Qian®,ZHAO Lei’,LI Zhuang'
(1. China Electric Power Research Institute(Nanjing),Nanjing 210003, China;
2. Electric Power Research Institute of State Grid Henan Electric Power Company,Zhengzhou 450000, China;
3. Xinjiang Power Exchange Center Co.,Ltd., Urumqi 100031, China;
4. Electric Power Research Institute of State Grid Shaanxi Electric Power Company,Xi’an 710054, China)

Abstract: The construction of new style power system is a major transformation of China’s power industry,
its demands come from economic and social development, and its realization depends on the improvement
of operation mechanism of power system. Starting from the analysis of development process and phased
goals of power system in recent 10 years,the power source composition, characteristics, and operation mode
of new style power system are inversely deduced and analyzed based on the “double carbon” goal, and
some key technical requirements under the new operation mode are further analyzed. It is pointed out that
the power source composition of power system must be greatly adjusted in order to achieve the “double
cathon” goal, especially after 2030. In the new style power system,renewable energy will become the main
body on the generation side, there will be a large number of prosumers on the user side which show a
large number of distribution and autonomy forms, energy internet will become the basic support of new
style power system, and the power grid dispatching will be mainly realized based on the market-oriented
mechanism. The construction of new style power system urgently needs the support of relevant innovative
technologies in terms of power and electricity balance, system security, management and control of active
distribution and utilization grid, power generation and grid-connection of renewable energy, power trading
and dispatching, etc.

Key words:new style power system;carbon neutrality;carbon peak;energy internet;operation mechanism;ICT
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Fig.B1 Power generation composition and carbon emission trend of China's power industry in future
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Table C1 New style power system external indicators to meet economic and social needs
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Table C2 Internal key factor index of new style power system
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Fig.D1 Development of direct trading electricity of industrial and commercial users and its proportion in whole society
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