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Abstract

Considering the impact of the popularization of renewable energy and the widespread application
of hydrogen energy vehicles on urban comprehensive energy systems, this paper constructs a spa-
tiotemporal model of the impact of hydrogen-powered vehicle integration on urban distribution
networks. At the same time, in order to achieve low-cost operation of the energy integrated sys-
tem, a cost optimization method based on the coupling of electricity, hydrogen, and transportation
has been proposed. Finally, the simulation results of the IEEE-33 node system verified the effec-
tiveness of the model and method.
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Figure 1. Connection relationship between hydrogen refueling station and urban distribution network
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Table 1. Parameters of natural gas generators
1 RASLBINESE

2 RHEHL 1 REHL 2
L. 5 3
T 2 1
P 1040 850
PGi min 50 60
ugm 500 300
DZm 500 300
ag, 0.77 0.009
by, 19.71 21.02
Ce, 1469 2639
ca 1500 3000
cy 2000 4000

Table 2. Traffic road parameters
F2 RBEERSH

@, 2) 4.0 (13, 14) 4.1 (24, 32) 4.0
@, 8) 3.2 (13, 21) 33 (25, 26) 2.6
@, 3) 3.4 (14, 15) 38 (26, 27) 2.8
@, 9) 38 (14, 23) 4.6 (27, 28) 4.4
3, 4) 4.1 (15, 16) 33 (27, 34) 36
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(4,5) 42 (16, 17) 33 (28, 34) 41
(4, 11) 47 (16, 24) 41 (29, 30) 2.7

(5, 6) 4.3 (17, 18) 3.0 (29, 35) 3.8
(5, 12) 35 (17, 25) 47 (30, 31) 2.3

6,7) 3.9 (18, 19) 3.8 (31,32) 4.1
(7, 11) 4.0 (18, 26) 4.6 (31, 36) 4.2

(8,9) 4.8 (19, 20) 4.4 (32,33) 35
(8,13) 31 (19, 27) 3.9 (32,37) 31
(9, 10) 3.6 (20, 28) 39 (33, 34) 5.8
9, 14) 5.4 (21, 22) 2.7 (33, 38) 5.1
(10, 11) 4.3 (21, 29) 43 (34, 40) 3.8
(10, 15) 3.2 (22, 23) 2.8 (35, 36) 3.4
(11, 12) 37 (22, 30) 4.3 (36, 37) 33
(11, 16) 3.1 (23, 24) 4.6 (37, 38) 38
(12, 18) 4.0 (23,31) 4.3 (38, 39) 43
(12, 19) 5.2 (24, 25) 3.2 (39, 40) 31
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Figure 2. Power balance of urban integrated energy system
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Figure 3. Optimal scheduling results of hydrogen refueling stations
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