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Analysis of Frequency Space-time Distribution Characteristics of Power
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Abstract: With the increasing penetration of renewable energy and power electronic equipment, the frequency charac-
teristics of power systems have been significantly changed. This paper analyzes the influence of renewable energy on the
frequency space-time distribution characteristics of power systems. Firstly, a mathematical model of the frequency dy-
namic response of power systems with renewables is established. Meanwhile, the influencing factors of frequency
space-time distribution and the mechanism of the renewable energy affecting this characteristic are analyzed. Next, the
necessity and the quantitative indices for the evaluation of frequency distribution are briefly reviewed. Finally, based on
the simulation results, the characteristics of frequency responses in different structure of grids are analyzed, and the in-
fluence of the access of renewable energy on the frequency space-time distribution characteristics is studied.
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Fig.1 Frequency dynamic model of synchronous generators
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Table 1 Frequency response indices of System 1

. BRI SR KA I=ONF

F/(Hz's ™) jading] i 2/Hz L /s
ARl 0.479 0.022 0.575 2.060
A2 0.426 0.024 0.520 2.105
A3 0.360 0.029 0.450 2.168
Y4 0.299 0.034 0.382 2238
R 0.238 0.043 0.316 2.357
JiRi6 0.191 0.053 0.265 2.503
YT 0.161 0.063 0.231 2.655
A8 0.145 0.070 0.215 2.760
Col 0.286 0.036 0.365 2238
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Table 2 Frequency response indices of System 2

. A P BRI mKWZE
e #/(Hz's™") FERT /s i Z:/Hz FEFT /s
! 0.318 0.032 0.396 2.164
A2 0.304 0.034 0.383 2.197
] 0.284 0.036 0.364 2.245
4 0.271 0.038 0.351 2.279
5 0.259 0.040 0.339 2318
6 0.260 0.039 0.340 2312
Rl 0.276 0.037 0.355 2.265
458 0.299 0.034 0.378 2.205
COoI 0.286 0.036 0.365 2238
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Table 3 Frequency response indices of System 3

. BOSEAR SEmE BORMIER RKWE
R s TER s fhi%/Hz FERs
R 0.401 0.026 0.482 2.065
2 0.345 0.030 0.426 2.134
H3 0.276 0.037 0.355 2.266
R 4 0.260 0.039 0.340 2.308
RS 0.245 0.042 0.324 2.358
6 0.262 0.039 0.342 2.306
T 0.244 0.042 0.323 2354
8 0.227 0.045 0.306 2414
COoI 0.286 0.036 0.365 2238
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THEIR 0.3182 0.0101 0.0712
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