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Optimization scheme of AC / DC distribution network considering voltage sags

LI Fei', ZHENG Zhiyu', ZHANG Zhaocheng®, Al Qian*, CAI Chong', LI Yagian'

(1. Shenzhen Power Supply Bureau Co. , Ltd. , Shenzhen 518000, China; 2. Department of Electrical Engineering,
Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract; As a new scheme of the distribution networks, the DC distribution network should be compared in detail
with the AC distribution network in planning and design stage, Mean while, the voltage sags problems are also domi-
nated in resent years. Under this circumstance, this paper studies the effect of DC distribution network which can re-
lieve voltage sags occurs of the sensitive customers, Then, the life cycle cost (LCC) model of AC/DC distribution
network is established by considering the economic and reliability impacts, It is shown that, in the case of 50% DC
loads, even the DC distribution network has more initial cost and lower reliability, the LCC of DC distribution net-
works is better due to its ability to mitigation voltage sags and less loss. At last, the optimization method of AC/DC
distribution network under different DC load ratios and power electronic device failure rate is proposed.

Key words: voltage sags; DC distribution network; life cycle cost; optimization scheme
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Figure 1 DC voltage of hand-in-hand system
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Figure 2 AC distribution network structure
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Figure 3 DC distribution network structure
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Table 1 Reliability of AC / DC distribution network
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Figure 4 LCC model of AC/DC distribution network
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Table 2 Initial investment cost of AC
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Table 3 Initial investment cost of DC
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