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Expansion planning of AC/DC power grid with VSC
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(State Grid Sichuan Economic Research Institute, Chengdu 610041, China)

Abstract: In order to solve the power supply problem of AC/DC hybrid system, an expansion planning model of AC/DC
hybrid power grid with Voltage Source Converter (VSC) is proposed. Firstly, the steady-state model and typical control
strategies of VSC components are analyzed. On this basis, the AC and DC power flow calculation method with VSC is
studied. Then, aiming at minimizing the cost of generation operation and maintenance, an optimization model for
expansion planning of AC/DC hybrid power system is proposed. The feasibility and effectiveness of the model method
are verified by the examples, and the whole process of calculation is shown. In addition, the results also show that
different VSC component control strategies will affect the power flow, and then affect the final expansion planning
results.
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Fig. 1 Calculation process of AC and DC power flow
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Fig. 3 Steady state operation characteristics of the

converter under three control states
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Table 1 First five schemes to satisfy the planning model

5% Vg  (CHIR/JiG GCIiG PCV/IJi Tt
1 12,3,4,6,7 700 46 678.548 45 47 378.548 45
2 1,2,3,6,7 595 46789.470 61 47 384.470 61
3 1,2,3,5,6,7 682.5 46 711.33577 47 393.835 77
4 1,3,6,7,9 525 46 883.052 14 47 408.052 14
5 1,2,3,4,6,7,9 752.5 46 659.92236 47412422 36
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Fig. 5 Optimal power flow calculation results of Scheme I
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Fig. 6 Second-best solution power flow calculation

results Scheme II
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Table 2 First five schemes of planning result

after changing control strategy
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Attached Table 1 Node parameters of planning network

RNy WA HORBMW R Myar
6 1 25 15
7 1 15 15
8 1 35 15
9 1 37 15
10 1 20 10

Mizk 2 AT ML% SRS
Attached Table 2 Line parameters of planning network

ATULRS AW B Wb BRI LA kK

BHEFRS  RIFS pu pu  HZpu H/MVA J¥/km
6 7 008 024 0.05 100 80
2 6 007 021 0.09 100 70
4 9 004  0.12 0.07 100 80
4 10 005 0.15 0.04 100 60
5 6 006 0.18 0.07 100 50
5 8 002 06 0.07 100 40
5 9 006 0.18 0.04 100 70
7 8 007 021 0.05 100 60
8 9 004  0.12 0.04 100 30
9 10 0.08 0.4 0.07 100 80
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Attached Table 3 Droop control policy parameters

B k P, Useo AU,
1 0.005 -50 1 0.005
2 0.007 20 1 0.005
3 0.005 35 1 0.005
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