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Table 1 Generator cost function and load state

s Q; Bi P,/ MW P/ MW Py,/MW
1 0.094 1.22 10.0 80 35
2 0.078 3.41 8.0 60 20
3 0.105 2.53 3.8 40 25
4 0.082 4.02 5.4 45 30
5 0.074 3.17 4.2 18 10
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Table 2 The Iteration results MW
BEZR 1L BRZR 2 WL B4R 3 MLAL B2k 4 Pl B4R 5 Pl
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Table 3 Comparison of results between the method proposed
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Table 4 The system unit and load parameters shown in Fig.5

in this article and the particle swarm optimization method o= o B, v Pu/MW  Po MW Py/MW

. KA TITIZR/MW HPREAR A/$- (MW -h)™! I 01100 50 150 10 250 0
RFHEE AOhE KRR AU 2 00850 12 600 10 300 0
1 32.81 328136 7.389 7.3890 3 01225 1.0 335 10 270 0
2 25.51 25.506 1 7.389 7.3890 4 10000 1.0 0 0 0 0

3 23.14 23.1379 7.389 7.3890 5 10000 1.0 0O 0 0 90
4 20.54 20.542 4 7.389 7.3890 6 10000 1.0 0 0 0 0

5 18.00 18.000 0 7.389 7.3890 7 10000 1.0 0O 0 0 100
_ 8 10000 1.0 0 0 0 0
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Table 5 Calculating the iteration result of example 2

. TR ARSLLER
P/IMW  A/$-(MW-h)"  P/MW  A/$-(MW-h)™
1 86.56 24.044 86.56 24.044 0
2 13438 24.044 134.38 24.044 0
3 94.06 24.044 94.06 24.044.0
4 24.044 24.044.0
5 24.044 24.044 0
6 24.044 24.044 0
7 24.044 24.044.0
8 24.044 24.044.0
9 24.044 24.044.0
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A distributed coordinated control method for active distribution
networks with integrated energy interconnection

Wang Yajun', Ni Weiqiang?, Zhang Ye?, Jia Yafei’, Sun Mengxue®, Wu Guannan*
(1.State Grid Hebei Electric Power Co.,Ltd., Shijiazhuang 050021, China; 2.Cangzhou Power Supply Company of
State Grid Hebei Electric Power Co.,Ltd., Cangzhou 061001, China; 3.Xiong’an New Area Power Supply Company
of State Grid Hebei Electric Power Co.,Ltd., Xiong’an 071600, China; 4.Department of Electrical Engineering,
Tsinghua University, Beijing 100084, China)

Abstract; With the development of new power system construction, various energy sources are
integrated into the distribution network in the form of clusters and networks, making the
distribution network exhibit active characteristics. Fully leveraging the complementary
characteristics of multiple energy sources can alleviate the uncertainty of the distribution network
while providing sufficient demand for electricity, heat, gas, cooling, heating, and other resources
on the demand side. The existing distributed coordinated control methods only consider the gas
network, heat network, and power network, without considering the hydrogen energy network.
Provide a comprehensive and distributed coordinated control method for active distribution
network , heating network, natural gas network, and hydrogen energy network, as well as energy
interconnection. Firstly, the economic goal of minimizing operating costs was established, and the
constraints of each network were provided; Secondly, a hierarchical control strategy is proposed for
the active distribution network, heating network, natural gas network, and hydrogen energy
network , and an improved consistency algorithm and particle swarm optimization method are used
for solution comparison; Finally, a simulation example of an actual power grid is given, and it is
found that the distributed comprehensive energy interconnection scheduling control method can
achieve the same results as traditional methods, and the effectiveness of the proposed scheduling
control strategy is verified.

Keywords: integrated energy system; active distribution network; distributed; control
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