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Fig.1 Correction of the load-side
inertia statistics method
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Fig.2 Process of load-side inertia
statistical correction method
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Fig.3 Equivalent circuit of induction motor
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Fig.4 Simplified equivalent circuit of induction motor
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Fig.5 Load composition of primary substation
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Table 1 Motor proportion of load unit under
typical load modes
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Fig.8 The load-side inertia under different
load modes
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Table 2 Load-side inertia estimation value
compared with reference value

WX He/s Hy/s Hy/s BEVUD RE2/%

1 1.448 1.392 1.404 3.87 3.04
2 1.427 1.390 1.404 2.59 1.61
3 1.354 1.358 1.404 0.30 3.69
4 1.439 1.404 1.404 2.43 2.43
5 1.896 1.843 1.404 2.80 25.95
6 1.354 1.358 1.404 0.30 3.69
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Fig.9 The inertia estimation results of different power
output of behind-the-meter power supply
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Fig.10 The inertia estimation results under

different inertial time constants
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Table 3 Comparison of load-side inertia estimation

values and reference values under different inertia
conditions of behind-the-meter power supply

R R s HEMEEs MiTHEs BRE/%
0 1.439 1.392 3.27
1.5 1.800 1.821 1.17
3.0 2.301 2.249 2.26
4.5 2.747 2.678 2.51
6.0 3.242 3.107 4.16
9.0 4.076 3.964 2.75
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Refined statistically modified method for load-side inertia estimation
CHEN Xinyu', WANG Chengi', YU Chenyang”, WANG Xin', XU Jianing', LI Weidong
(1. Fuxin Power Supply Company of State Grid Liaoning Electric Power Co.,Ltd.,Fuxin 123000, China;

2. School of Electrical Engineering, Dalian University of Technology, Dalian 116024, China)
Abstract: With the development of new energy, conventional units which are the main source of system inertia are constantly
being replaced. Meanwhile ,the load-side inertia becomes increasingly prominent with the increase of proportion. However, the
existing load-side inertia estimation method is relatively simple, and the lower estimation accuracy cannot meet the needs of
system operation management. Based on the principle of inertial quantitative statistics,a refined statistically modified method for
load-side inertia estimation is proposed. Starting from the inertia analysis of the load-side basic elements and inertia modelling
of the basic load units,an expression of load-side inertia estimation is given under typical load operating modes. Considering the
scenario of distributed power supply access with hidden effect,the expression is modified in two cases of power supply with or
without inertia equipment. According to IEEE 9-bus system,a simulation system is conducted, and simulation tests are carried
out respectively with behind-the-meter power supply or not. The results show that the error of load-side inertia estimation is less
than 5% ,which verifies the accuracy and reliability of the proposed inertia estimation method.
Keywords : load-side inertia; inertia elements; behind-the-meter power supply; hidden effect; statistical modification; refine-

ment method
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