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Operating cost optimization of the receiving side power system considering
the bipolar blocking fault of the DC system
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(College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: Existing power system planning does not consider short-term security constraints, and does not reserve
sufficient active power for short-term control after a fault, especially in the case of a DC blocking fault in the power
system with UHVDC connection. In this case there will be a large amount of active power deficiency, resulting in a large
area of load shedding after the fault. This brings serious economic losses to the power system. Therefore, this paper
proposes an OPF model of the receiving side of the power system considering short-term operation security constraints.
First, several N—1 faults including DC blocking are set in the system. Secondly, short-term security constraints are added
to the optimal power flow planning model under the traditional N—1 security constraints. Finally, taking the minimum
generation and transmission cost and the minimum load shedding cost as the objective function, an OPF model for the
receiving side of the power system with UHVDC connection is proposed. The model is verified in the modified IEEE39
node system.
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Table 1 System cost coefficient
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Table 2 System control scheme of the planning model proposed in this paper

WS EHlEEp.u. bc fi fue fou for fou fau fra fur foy T
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4 — 0 0 0 0 0.553
7 ks — 0 0 0 0 0.320
8 — 0 0 0 0 0.496
18 — 0 0 0 0 0.350
31 B miE 0 2.330 5.078 7.281 5.462 2.064 5.250 2.266 5.167 7.292 5.778
39 AIHN 10513 8183 10754 3232 10784 8449 10759 8247 10741  11.000  10.926
30 6.000 6.000 5.135 6.000 5.206 6.000 5.136 6.000 4983 6.000 5.779
32 5.995 5.995 4597 5.995 5.299 5.995 5.050 5.995 4.954 5.995 5.654
33 4,752 4,752 4124 4,752 3.797 4,752 4511 4,752 4198 4,752 5.229
34 R HHL 4752 4.752 4596 4752 4478 4,752 4,752 4,752 4,600 4,752 5.002
35 B 4752 4.752 4.356 4752 3.989 4752 3.493 4752 4.409 4752 5.521
36 4,752 4,752 4.479 4,752 4190 4,752 4,075 4,752 4,500 4,752 5.591
37 5.640 5.640 4.822 5.640 4833 5.640 4,842 5.640 4,680 5.640 5.503
38 5.386 5.386 4.600 5.386 4,505 5.386 4673 5.386 4311 5.386 5.339
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Table 3 Comparison of simulation results of

objective function value
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