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Fig.4 Comparison of voltage magnitude between

different models
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Optimal dispatch of active distribution network considering mobile hydrogen
energy storage and high-density renewable energy sources
ZHU Junpeng, YUAN Yue,WU Han
(College of Energy and Electrical Engineering, Hohai University,Nanjing 211100, China)

Abstract: As the permeability of RDG (Renewable Distributed Generation) in distribution network increases
gradually, the consumption capacity of distribution network to RDG is insufficient in some local areas. Stu-
dies show that various active and reactive flexible resources in active distribution network can promote RDG
consumption. Therefore, based on the mobile characteristics of hydrogen energy storage,a new optimal dis-
patch model of active distribution network with high-density RDG is proposed. Considering the randomness
of RDG output and the transportation time constraint of hydrogen energy among multiple hydrogen energy
storage stations,as well as the traditional regulation means such as reactive power compensation device, soft
open point, and so on, an accurate linearized modeling method for soft open point is proposed, and the
mixed integer linear programming model for optimal dispatch of multiple hydrogen energy storage stations
in distribution network is established. A practical rural distribution network is taken as an example to simu-
late the proposed method, and the collaborative optimization effect of multiple hydrogen energy storage sta-
tions considering mobile characteristics is quantitatively analyzed, and the accuracy of the proposed linear
model is verified.

Key words: active distribution network ; renewable distributed generation; hydrogen energy storage; soft open

point;flexible resources;linear programming model;optimal dispatch
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Table Al Line parameters

M A RMRIA ZRMOKS/m RS HIE/Q  WPUQ | MR R REKE/m  &RAS O BQ HHvQ
1 2 1027 LGJ-70 0.46 0.38 19 21 869 LGJ-70 0.39 0.32
2 3 909 LGI-70 0.41 0.33 22 23 780 LGJ-70 0.35 0.29
3 4 800 LGJ-70 0.36 0.29 23 24 988 LGJ-70 0.44 0.36
4 5 1078 LGI-70 0.49 0.40 24 25 1040 LGJ-70 0.47 0.38
5 6 820 LGJ-70 0.37 0.30 25 26 1141 LGJ-70 0.51 0.42
6 7 1100 LGI-70 0.50 0.40 26 27 948 LGJ-70 0.43 0.35
7 8 752 LGJ-70 0.34 0.28 27 28 860 LGJ-70 0.39 0.32
8 9 815 LGJ-70 0.37 0.30 28 29 726 LGJ-70 0.33 0.27
9 10 714 LGJ-70 0.32 0.26 29 30 533 LGJ-70 0.24 0.20
10 11 708 LGJ-70 0.32 0.26 30 31 841 LGJ-70 0.38 0.31
11 12 998 LGJ-70 0.45 0.37 31 32 928 LGJ-70 0.42 0.34
12 13 1056 LGJ-70 0.48 0.39 23 33 1170 LGJ-70 0.53 0.43
13 14 1132 LGI-70 0.51 0.42 33 34 1020 LGJ-70 0.46 0.38
2 15 728 LGJ-70 0.33 0.27 26 35 1053 LGJ-70 0.47 0.39
5 16 776 LGI-70 0.35 0.29 27 36 809 LGJ-70 0.36 0.30
16 17 522 LGJ-70 0.23 0.19 36 37 1114 LGJ-70 0.50 0.41
6 18 910 LGI-70 0.41 0.33 36 38 662 LGJ-70 0.30 0.24
9 19 995 LGJ-70 0.45 0.37 28 39 771 LGJ-70 0.35 0.28
19 20 905 LGJ-70 0.41 0.33

& A2 fATEH
Table A2 Load parameters

S TR EAW  AMRE A ARAW | A AR EAW  AMEE R R/AW
2 350 J& R A A 245 21 150 J& B A i 105
3 — — — 22 150 f& B A AT 105
4 200 J& R A AE 140 23 — — —
5 — — — 24 50 f& B A AT 35
6 200 J& R A AE 140 25 50 J& R A i 35
7 100 J& R A A 70 26 — — —
8 50 J& B A e 35 27 100 J& B A i 70
9 100 J& R A A 70 28 — — —
10 100 J& R A A 70 29 50 J& B A i 35
11 _ — - 30 100 J& B S 70
12 — — — 31 200 f& B A AT 140
13 250 J& R A AE 175 32 200 J& B A i 140
14 — — — 33 — — —
15 200 J& R A A 140 34 200 J& B A g 140
16 200 J& R A AE 140 35 50 J& R A i 35
17 100 J& R A A 70 36 300 JE R A A 210
18 100 J& R A AE 70 37 50 J& R A i 35
19 100 J& R A A 70 38 100 J& B A AT 70
20 350 )& R A A 245 39 200 J& B A 140
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Fig.A2 RDG output power and load curves

% A3RDG ME AR FUHRBNAE
Table A3 Capacities of RDG and flexible resources

RDG Fl R &M HR FENFT A B

PV, 12 600 kW

PV, 17 800 kW

WP, 31 2200 kW
WP, 39 1200 kW
SVC, 18 +300 kvar
SVC, 34 +300 kvar
HSS, 10 +600 kW/3000 m?
HSS» 32 +600 kW/3000 m?
SOP 13, 35 300 kV-A

CB 4, 30 4x50 kvar
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