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Fig.l1 Inertia source in new power system
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Table 2 Energy storage capacity configuration

under different error condition
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Energy storage capacity configuration strategy based on partitioned
inertia estimation of power system
MI Yang, WANG Peilin,ZHOU Jie,MA Siyuan, LI Dongdong

(College of Electrical Engineering,Shanghai University of Electric Power,Shanghai 200090, China)
Abstract: An energy storage capacity configuration strategy based on partitioned inertia estimation is pro-
posed to address the decrease in inertia level of power system caused by large-scale renewable energy inte-
gration. Based on the analysis of inertia machanism in traditional power system,an equivalent inertia model
and a virtual inertia model for wind power and energy storage are established for power system with rene-
wable energy. The speciral clustering is used to partition the power system to solve the problem that the
uneven spatial distribution of inertia affects the estimation accuracy,and the measurement nodes are deter-
mined based on Pearson correlation coefficient. The difference method is used to estimate the inertia of each
region of the partitioned system,and the energy storage capacity configuration strategy of the power system
is designed based on the results of the partition inertia estimation. The simulation of IEEE 10-machine
39-bus model with wind power is built in DIgSLIENT / PowerFactory for verification. The simulative results
show that the proposed method can reduce inertia estimation error,and the energy storage capacity can be
reasonably configured based on the inertia estimation results to ensure fast frequency regulation and pro-
vide virtual inertia support for the energy storage system.
Key words:inertia estimation;system partitioning; spectral clustering; difference method; energy storage capa-

city configuration strategy
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Table Bl Power system zoning results

X 355 DX A s
1 9. 39
2 1. 2. 3. 17, 18, 25. 26, 27. 28. 29. 30. 37. 38
3 15. 16, 19. 20, 21. 22. 23. 24, 33. 34. 35. 36
4 4. 5. 65 7. 8 10, 11, 12, 13. 14, 31. 32
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Table B2 Selection of measurement nodes in each region
D R AL 30 RO5E R R R E P ORI E

1 A58 39 30/30
2 5 25 27/30
3 23 22/30
4 ¥ £ 06 24/30
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Table B3 Estimation results of system partition and non-partition inertia
ERREHPK  RAGSREEGEs  RGHFHBRMIES RE%
I 9.637 5.21
9.993 9.09
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Table B4 Accuracy testing of inertia estimation using difference method
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Fig.B2 Determination of energy storage installation location



