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Collaborative optimization planning of an AC/DC hybrid distribution network frame and
distributed power generation considering reliability

JIN Guobin, LIU Yulong, LI Guoging, XIN Yechun, LI Shuang

(Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology Ministry of
Education (Northeast Electric Power University), Jilin 132012, China)

Abstract: The AC/DC hybrid distribution network with a high proportion of distributed generation access is an important
transitional form for the development of the future distribution network. With the development of power systems, the
requirements for the reliability of the distribution network have increased. This paper proposes a method of collaborative
optimization planning and design for an AC/DC hybrid distribution network framework and distributed generation, a
method that considers reliability. In scenario construction, the correlation and timing of output of each distributed
generation and the timing of each load power are considered. A comprehensive reliability evaluation system considering
steady- and fault-operation is established from the operational characteristics of AC-DC hybrid distribution network. This
is done by establishing the relationship between the reliability indicators, where the reliability and economic indicators are
objectively processed in a unified dimension. A two-layer collaborative optimization strategy is designed for AC-DC
hybrid distribution network structure and distributed generation access capacity. At the same time, a complete line fault
sampling model is established. The superiority and effectiveness of the proposed method are verified by an example of the
optimization planning of a modified IEEE 33-bus AC-DC hybrid distribution network.
This work is supported by the National Key Research and Development Program of China (No. 2018 YFB0904703).
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Fig. 10 AC/DC distribution hybrid network of
IEEE 33-bus to be optimized
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Table 1 DG grid-connected capacity under different

optimization methods

MW
N Jiik 1 Jik 2 Jik3
WT1 0.7 0.7 0.6
WT2 0.7 0.8 0.4
WT3 0.9 0.8 15
WT4 0.8 0.9 0.7
PV1 1.6 15 0.5
PV2 0.7 0.8 1.9
2 TR F ETH S TEFRITEE
Table 2 Comparison of various indicators under
different optimization methods
FIURA I IT Jikl i 2 Jiik 3
f. 209.48 207.25 204.38
Cou 420 510 580
ch 0 0 0
ch? 1845 125.8 76.1
ch 0 0 0
cit 169.5 187.2 825
Clow 526.3 81.3 80.5
Cy 2235 2453 253.8
SR 1324.3 942.3 868.5
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Fig. 11 Grid optimization results by method 1
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Fig. 12 Grid optimization results by method 2
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Fig. 13 Grid optimization results by method 3
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Fig. 14 Comparison of node load loss time under fault
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Fig. 15 Comparison of node voltage over-limit probability
under fault conditions of method 2 and method 3
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Table 3 Optimization results of DG grid-connected

capacity by scenario 2
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Fig. 17 Grid optimization results by scenario 2
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