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Fig.1 Flowchart of power grid partition method

based on clustering algorithm
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Table 4 Transmission power and maximum
transmission power after operation of

control schemes under N-2 fault

N : f?iﬁiﬁ% /MW ‘ %ﬁf?%ﬁ
Jrikl o k2 k3 Y%/ MW
5-6 1032.44 1033.77 1015.98 1200
6-11 45025 45031  444.03 480
10-11 44344 44355 430.11 600
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LD R A R R B R RE R B ) A
TEAT , R I AN 5 1 Ty 20 5 A 4 i) S s 2 7 A i
5 T SR T AR O, T SRR T A R 3 e A
K FHRL IR 2380, i 1 R T RUZ 1k
TR 1 1) Rt ask 284 ) SR ek, 3 ik R TR 4 DX AR AN
[7) B, A B 2 1) 2 b AL e 2 5% ) B S50 4 IR ) 2
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BIUPRP G . ik L BA B S s, 7
W £ Bl 7 B IR A TR AR IS 0T, SRR 5 (]
R B AR B SR S ] R 1 d AT
151 o 5 24 28.704 MW - h 14 HLBE , Lk &5 K 5 i [
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Line overload control strategy based on bi-level optimization programming
KE Yongchao, LIAO Kai,LI Bo,YANG Jianwei, HE Zhengyou
(School of Electrical Engineering,Southwest Jiaotong University, Chengdu 611756, China)

Abstract: For the overload line caused by power flow transferring after random fault removal, its backup
protection action may cause cascading failure,resulting in blackout. Therefore,it is necessary to block backup
protection and eliminate overload through overload control. In order to reduce the remote power regulation
in the control strategy,an overload control strategy based on bi-level optimization programming is proposed.
Firstly,the electrical distance matrix is constructed based on the current sensitivity matrix of branch to node,
and the hierarchical clustering algorithm is used to partition the power grid,which reflects the difference of
power regulation effect of generators with different electrical distances on overload lines. Secondly,a bi-level
optimization programming model is constructed. The upper level optimization objective considers the total
power regulation of the system, and the lower level optimization objective considers the power reduction
difference of each adjacent region to the overload line area. Thirdly,according to the upper objective equa-
tion, the objective value of the minimum total power regulation is solved,and then NSGA-II (Non-dominated
Sorting Genetic Algorithm- 11 ) is used to solve the lower optimization model to obtain a set of Pareto optimal
solutions. The optimal source-load power regulation control scheme is selected by satisfaction index, and
the control scheme is implemented to eliminate line overload. Finally, the effectiveness and rationality of
the proposed control strategy are verified based on IEEE-39 standard bus system.

Key words: line overload control strategy; bi-level optimization programming; power grid partition; electrical

distance ; NSGA- I
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Fig.A3 Distribution diagram of line overload rate before operation of control scheme under N-1 fault
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Line Overload Rate [100%]
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Fig.A6 Distribution diagram of line overload rate before operation of control scheme under N-2 fault

Line Overload Rate [100%]
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Fig.A7 Distribution diagram of line overload rate after operation of control scheme under N-2 fault
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