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Distributed PV Hosting Capacity Robust Assessment of AC/DC Hybrid Distribution Network

Considering Demand Response
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(1. Electric Power Research Institute of State Grid Hubei Electric Power Co., Ltd., Wuhan 430077, China;
2. Hubei Fangyuan Dongli Electric Power Research Co., Ltd., Wuhan 430077, China)

Abstract: Robust optimization usually uses a polyhedron model to describe the uncertainty of distributed photovoltaic
(PV) output, but ignores the spatial-temporal correlation of distributed PV output. Therefore, this paper established a spa-
tial-temporal correlation polyhedron model of distributed PV, and proposed a robust assessment method of distributed PV
hosting capacity of AC/DC hybrid distribution network considering demand response. First of all, the spatial-temporal
correlation polyhedron model of the uncertainty of distributed photovoltaic output and the demand response model of
electricity price incentive are established. With the goal of maximizing the grid-connected capacity of distributed PV ca-
pacity, various operation constraints and regulation strategies in the AC/DC hybrid distribution network are taken into
account, a two-stage robust assessment model for the distributed PV hosting capacity of the AC/DC hybrid distribution
network is established, and the column and constraint generation algorithm is used for iterative solution. The effectiveness
of the algorithm is verified on a 70-bus system, and the simulation results indicate that different management strategies
can help improve the distributed photovoltaic carrying capacity of AC/DC hybrid distribution networks.

Key words: hosting capacity; AC/DC hybrid distribution network; demand response; mixed integer second-order cone

programming; robust optimization
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Table 1 Results of distributed PV hosting capacity of AC/DC
hybrid distribution network of different regulation strategies

(without considering correlation)

ANt e SR AL SI/MW
W r R 1 g 2 g 3 HE 4
1 4592 4952 5223 6.257
2 3.608 4331 4.965 5.201
3 2.952 3.860 4428 5.183
4 2522 3252 3.805 4.021
5 2.403 2.425 2.692 2.887
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Table 2 Results of distributed photovoltaic hosting capacity of
AC/DC hybrid distribution network of different regulation

strategies (considering correlation)

VN etk A& # A S/MW
WS g 1 i) Hg 3 S 4
1 4.483 4523 4.845 5.526
2 3.418 4.015 4.403 4852
3 2.724 3.465 3.828 4343
4 2.125 2.854 3316 3.928
5 2014 2204 2.434 2.735
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WG R
Table 3 Results of distributed PV hosting capacity of AC/DC

hybrid distribution network with different number of access

nodes
AR RE SI/MW
N R

NG 1 SR 2 Sl 3 g 4
1 0.941 1.116 1.235 1.443
2 1.687 1.793 1.868 2.133
3 2.132 2.481 2.832 3.250
4 2.945 3.574 3.978 4.436
5 3.878 4.140 4.607 4.860
6 3.902 4.195 4.616 4.894
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