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Hierarchical and partitioned load shedding method of active

distribution network in demand response perspective
XU Junjun',CHEN Hongkai',ZHANG Tengfei', WANG Chong’
(1. College of Automation & College of Artificial Intelligence,
Nanjing University of Posts and Telecommunications, Nanjing 210023, China;
2. College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China)

Abstract: When the power line fault or the power shortage occurs,the partial load should be quickly shed
to ensure the reliability of the distribution network system. A hierarchical and partitioned load shedding
method of active distribution network considering demand response is proposed. Firstly, the electrical dis-
tance is defined,and the distribution network is divided into several sub-areas combined with the community
discovery method. Secondly, the local load shedding optimization model of the active distribution network
is established, which takes the maximum user satisfaction and the minimum demand response cost of the
whole network as the objective function and considers the constraints of safe operation and user response
willingness in the sub-areas. Moreover, the mixed-integer second-order cone programming algorithm is used
to solve the model efficiently. Finally, based on the idea of event-trigger mechanism, the hierarchical and
zoning coordination control architecture of active distribution network is constructed, and the effective inter-
action and accurate execution of load shedding information within / between areas are realized by using
limited communication resources. Results of case analysis show that compared with the traditional load
shedding scheme, the proposed method can not only improve the system voltage level after the access of
distributed generation, reduce the load shedding cost and improve the satisfaction of users to participate in
the demand response, but also alleviate the multi-level communication transmission pressure of distribution
network and improve the efficiency of load shedding scheme of complex distribution network.

Key words: distribution network; electric load shedding; demand response; distributed generator; event-trigger

mechanism
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Table C1 Parameters of energy storage device

B N/l Phan MW PR IMW - PIEIMW - Pl /MW

ich

H1E 0.98 0.5 0 0.4 0

& C2 TRAFESH
Table C2 Bus load parameters

Bt} T/h t/h M P IMW Cinl¥Y 0,
— 0 0 0 0 0 0
- 13 10 14 0.1 0.5 0.3
= 14 12 15 0.2 0.4 0.7

%k C3 S—HZIARPMBMNEMEMATEENMEER
Table C3 Purchase price of users and sale price of grid companies in each time

MR T e (kWh) ™D SRR (GE - (kwh) ™D : WL (T« (kWh) ™D BEEAK (T (kwh) ™D

A A

1 0.24 0.13 13 0.99 0.49
2 0.18 0.11 14 1.49 0.74
3 0.13 0.06 15 0.99 0.51
4 0.10 0.06 16 0.79 0.49
5 0.03 0.02 17 0.40 0.28
6 0.17 0.20 18 0.36 0.24
7 0.27 0.17 19 0.36 0.13
8 0.39 0.11 20 0.41 0.10
9 0.52 0.22 21 0.44 0.15
10 0.53 0.30 22 0.35 0.15
11 0.81 0.44 23 0.30 0.17
12 1.00 0.58 24 0.23 0.13
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Fig.C2 \oltage profile of each bus under proposed scheme
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Fig.C7 Schematic diagram of event-triggering time in each sub-area
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