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Study on temporal and spatial distribution characteristics of frequency-inertia
response of new energy grid

YANG Deyou, LIU Yunpeng
(School of Electrical Engineering Northeast Electric Power University, Jilin 132012, China)

Abstract: With the increase of new energy penetration in the power grid, the system inertia decreases, and the
frequency characteristics of the system are changed. Therefore, the research on the time-space response of units is
particularly important in the case of grid connection of new energy. To solve this problem, it is proposed to study
the temporal and spatial distribution characteristics of the frequency of the new energy grid from the perspective
of the region. Based on the frequency dynamic response characteristics, the influencing factors of frequency space-
time distribution characteristics and the frequency zoning response characteristics of the power system are analyzed,
and then the frequency space-time distribution characteristics under the grid connection of new energy are studied.
Taking the 10 machines 39 bus system as an example, the correctness and effectiveness of the above theoretical
analysis are verified, which provides a favorable basis for further exploring the temporal and spatial distribution

characteristics of the power grid frequency.
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Tab. 1 Parameters of each generator

RENL FERE/MV-A 5 5 HINHE MW
1 10 000 5.000 1000
2 700 4.329 521
3 800 4.475 650
4 800 3.575 632
5 2X300 4333 508
6 800 4.350 650
7 700 3.771 560
8 700 3.471 540
9 1000 3.450 830
10 1000 4.200 250
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Fig. 2 New England 10-machine 39-node system
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Fig. 3 Frequency of generators in scenario one
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Fig. 4 Frequency of the busbars of each area in scene one
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Fig. 5 Frequency of representative busbars in Region IV

x2 TREMEHSEETRESLERET

Tab. 2 Metrics of representative busbars under different new

energy penetration rates

XV AEG PRI RRRE BRI
DIlp= HIa: (Hz/s) /Hz SERT /s
RELE 3 it—  0.081 460 49.442 84  18.381 67
BlZk 3 WEt T 0.084 747 4938001  19.961 67
BR#i 29 gst—  0.081017 4944283  18.371 67
BEZE29 3R 0.084337 4938000  19.951 67
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Tab. 3 Time for frequency deviation to reach 0.02 Hz
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Go1 0.29 0.28 G06 0.09 0.03
G02 0.13 0.03 GO7 0.09 0.03
GO3 0.12 0.03 Go8 0.03 0.02
Go4 0.08 0.03 G09 0.02 0.02
GO5 0.09 0.03 G10 0.02 0.02
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Fig. 6 Frequency of the generator in scenario three
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