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Research on Power Quantity Balance Method of New Power Systems Considering Different
Time Scales
XU Zitao, WANG Zhihao, ZHANG Ning, HUANG Tao, MA Jiahao,
ZHANG Zhi, CHEN Yanbo
(School of Electrical and Electronic Engineering, North China Electric Power University,
Beijing 100192, China)

Abstract: New energy generation represented by wind power and photovoltaic is characterized by seasonal
and short-term stochastic fluctuation. With the large -scale grid connection of new energy sources, their
output characteristics bring new challenges to the power balance of new power systems. For assuring reliable
operation of the power system, the multi-timescale-oriented power power balance method is performed in
this paper. Firstly, based on the historical data of Fujian power grid from 2019~2022 in combination with
the climate and weather characteristics in Fujian, the multi-timescale output characteristics of new energy
power generation are analyzed and the challenges faced by power supply preservation are summarized.
Then, a power system operation simulation model considering medium- and long-term power balance and
short - term ionization balance is constructed, and a typical scenario identification method considering
seasonal characteristics and extreme weather is proposed. Finally, by taking Fujian power grid as an
example and calculating the electricity power balance model under different time scales and analyzing the
time - sequential production process with the participation of multiple forms of power generation, the
insufficient power supply of Fujian power grid in case of large-scale new energy grid integration and the
possibility of different capacity settings for conventional generating units in the context of large-scale new
energy grid integration are quantitatively analyzed and, moreover, the relevant suggestions for balancing
the adequacy of electricity power is proposed.

Keywords: power balance; new power system; new energy generation; power supply; extreme weather
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Table 2 Analysis results of power balance in different seasons

ZNRE ST B R AL LA B A5 I B i 4 e 249 4

£l b R g 2 K A
1 527.89 120 161.37 137.87 108.66
BRITHLE/GW - h 2 351.39 79.857 107.48 91.746 72.310
3 175.99 40.029 53.874 45.841 36.245
1 56.756 43.561 56.756 49.368 47.017
RRBRTHLE/GW -h 2 37.861 28.989 37.861 32.849 31.289
3 18.978 14.531 18.978 16.318 15.684
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