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Optimization of low-frequency load shedding scheme considering the influence of
power flow transferring on the power system

LI Pengfei, GU Xueping, YANG Chao, LI Shaoyan, SHI Nan, ZANG Erbin
(School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: Considering the importance, the frequency adjustment characteristic and the position of the load cut off on the
overall effect of the low-frequency load shedding scheme, combined with the load shedding requirements of the cycle to be
optimized and the action characteristics of devices in the system, an optimization method of low-frequency load shedding
scheme considering the influence of power flow transferring on the power system is proposed. The optimization goals are
designed to minimize power loss, minimize the unit power regulation of load cut off and maximize the flow transfer entropy,
considering all kinds of the constraints, the Pareto optimal solution set is solved by using the fast and elitist Non-dominated
Sorting Genetic Algorithm (NSGA-II). Then multiple attribute decision-making should be made for it through the gray
relational analysis model to determine the most scientific and reasonable low-frequency load shedding scheme. Finally, the
rationality and validity of the proposed method are demonstrated by an example of the New England 10-machine 39-node
system.
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Table 1 Parameters of each unit

TR T Py/MW Pe/MW His RI%
30 400 250 42 45
31 800 600 30.3 5
32 650 650 35.8 5
33 650 632 28.6 5
34 550 508 26 5
35 650 650 26.4 5
36 560 560 34.8 5
37 540 540 243 5
38 900 830 345 5.01
39 1000 1 000 1000 5.01
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Fig. 2 Spatial distribution of Pareto solutions
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Table 2 Low frequency load shedding scheme of this round
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Ji% 2 5AK YARIIRAR ) S35 n3 S T et 5 Kl i 7 D)2/ (MW/Hz) B o) MW
1 15(1),21(2),23(3),25(7),28(7) 939.1 1412 72455 05218 127
2 15(1),16(5),23(3),27(4),28(7) 10483 1332 72183 04569 135
3 3(3),4(3),16(5),28(7) 7922 2356 69861 04657 131
4 3(3),16(5),27(4),28(7),31(2),39(12) 913.0 1.248 7.0686  0.5210 119
5 3(3),15(1),21(7),23(3),25(7),28(7) 988.2 1.088 71876  0.5577 121
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load shedding schemes
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Appendix load buses and its outgoing line parameters

*ﬁﬁ ngc PYMW  QyMvar eSS T B SR i .

i G HAL A
3 0 161 1.2 / / /
3 1 60 0.45 40 60 1.7
3 2 40 0.3 25 75 1.7
3 3 30 0.22 32 68 0.5
3 4 20 0.15 46 54 24
3 5 11 0.08 56 44 1.6
4 0 200 73.6 / / /
4 1 80 29.4 24 76 0.8
4 2 60 22.1 47 53 1.6
4 3 60 221 9 91 1.2
4 4 50 18.4 35 65 39
4 5 30 11 45 55 2.1




PSR, S5 BRI N R G R R T - 161 -
Wl PUMW  OuMvar 25t TG . Wl gk PYMW  QyMvar 25t I .
Gy His HorlE  HA S5 T Horle  HAW
4 6 20 7.4 62 38 1.9 20 7 30 4.5 42 58 1.4
7 0 69.8 25.2 / / / 20 8 30 45 30 70 34
7 1 50 18 58 42 2.5 20 9 20 3 47 53 0.5
7 2 45 16.2 35 65 1.1 20 10 20 3 80 20 0.3
7 3 35 12.6 28 72 3 20 11 10 L5 38 62 1.4
7 4 20 7.2 19 81 2.5 21 0 110 46 / / /
7 5 14 5 23 77 1.3 21 1 54 227 44 56 1.9
8 0 183 61.6 / / / 21 2 40 16.8 18 82 0.8
8 1 75 253 47 53 2 21 3 32 13.4 29 71 2.7
8 2 65 21.9 51 49 0.9 21 4 16 6.7 53 47 3.1
8 3 50 16.9 76 24 1.8 21 5 10 4.2 33 67 5
8 4 50 16.9 43 57 2 21 6 8 3.4 60 40 0.6
8 5 40 13.5 30 70 1.3 21 7 4 1.7 50 50 0.2
8 6 30 10.1 26 74 1.4 23 0 86.5 29.6 / / /
8 7 17 5.7 20 80 2.5 23 1 51 17.4 45 55 2.8
8 8 12 4 58 42 0.7 23 2 36 12.3 22 78 35
12 0 0.9 9.3 / / / 23 3 30 10.3 27 73 0.5
12 1 4 414 34 66 2.3 23 4 22 7.5 42 58 2.5
12 2 2 20.7 61 39 2.9 23 5 14 4.8 20 80 1.3
12 3 1.6 16.6 28 72 4.1 23 6 8 2.7 56 44 24
15 0 160 76.5 / / / 24 0 154.6 —46.1 / / /
15 1 48 23 34 66 0.3 24 1 45 -13.4 68 32 0.9
15 2 40 19.1 36 64 2.5 24 2 38 -11.4 52 48 22
15 3 28 13.4 63 37 22 24 3 32 9.6 42 58 1.4
15 4 26 12.4 52 48 2.6 24 4 18 5.4 30 70 0.7
15 5 18 8.6 72 28 1.5 24 5 9 2.7 77 23 1.7
16 0 65.8 6.5 / / / 24 6 7 2.1 32 68 13
16 1 60 59 63 37 2.6 24 7 3 -0.9 46 54 3.6
16 2 52 5.1 90 10 2.5 24 8 2 -0.6 51 49 2.1
16 3 45 44 38 62 0.4 25 0 67 14.2 / / /
16 4 40 39 44 56 2.8 25 1 52 11 24 76 1.9
16 5 36 3.5 18 82 0.8 25 2 36 7.6 47 53 1.5
16 6 20 2 29 71 4 25 3 28 59 19 81 2.1
16 7 10 1 53 47 0.4 25 4 20 4.2 35 65 32
18 0 31.6 6 / / / 25 5 10 2.1 45 55 2.7
18 1 46 8.7 33 67 1.8 25 6 7 1.5 52 48 1.1
18 2 36 6.8 60 40 0.7 25 7 4 0.8 5 95 1.8
18 3 24 4.6 40 60 1.6 26 0 63 7.65 / / /
18 4 14 2.7 65 35 4.2 26 1 24 29 55 45 0.8
18 5 6 1.1 22 78 2.1 26 2 20 24 38 62 1.7
20 0 204 30.9 / / / 26 3 14 1.7 19 81 22
20 1 85 12.9 17 83 1.9 26 4 8 1 66 34 1.1
20 2 70 10.6 42 58 2.8 26 5 4 0.5 32 68 1.5
20 3 62 9.4 20 80 1 26 6 0.5 24 76 2.8
20 4 55 83 76 24 34 26 7 0.2 52 48 0.9
20 5 49 7.4 68 32 0.6 27 0 155 41.5 / / /
20 6 45 6.8 52 48 0.8 27 1 35 9.4 23 77 2.1
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