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Planning of urban mid-voltage distribution network considering cable trench

ZHU Tao, XIAO Jun, WANG Cheng-shan
(School of Electrical Engineering and Automation, Tianjin University, Tianjin 300072, China)

Abstract: Based on analyzing the specialties of urban distribution cable trench, this paper presents a new model of distribution
network planning, which considers the investment and operation costs of cable trench into objective function. After designing and
improving GIS spatial database structure, this paper adopts Shortest Path Method to produce preliminary network, and then uses
Genetic Algorithm to optimize the preliminary network. The candidate plans are formed ultimately. The analysis of practical case
shows that the network planning considering the cost of cable trench guarantees the practicality and economy of results, and it also

has certain guidance for practical network planning.
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Tab.1 Technical comparison of cable laying means
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Tab.2 Spatial data structure of street segment
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Tab.3 Spatial data structure of trench segment
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Fig.1 Flowchart for planning search of distribution network

using GA
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Fig.2 Flow chart for fitness calculation in process
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Tab.4 The economic and technical data of equipments
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Tab.6 Information of optimum network in the initial and optimal generations
of some 110 kV substation radial route

K& ER P IBAT WEEMETeE TENFERH  SBRERH/ FXERH GEESRAH/ B8R LKBEKE
B /8 (ASAD) g Yipn /TG Vg BH /km
VIR 630.5263 0.9998525 474.84938 73.638446 7.1664266 74.872093 14 15.15405
148 603.2020 0.9998541 474.84938 64.098338 3.1532277 61.101096 8 9.59654
2R 600.4055 0.9998548 474.84938 62.784509 3.1532277 59.618335 7 8.60323
BT 585.4704 0.9998568 474.84938 51.03674 2.5799136 57.004373 6 6.73805
F7EN0kwWEEEAMKEHFHEZHRNSERNEMEMNBERAEZERE
Tab.7 Information of cable trench laying system corresponds with optimum network
of some 110 kV substation radial route
BERID BRENEEID LA din ik B FEMNBEHFEILE TRE B A%
1 103 5 8 8
2 104 2 3 5
3 701 1 2 5
4 702 1 2 5
5 804 2 3 5
27 3910 1 2 5
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Tab.8 Comparative results with/without cable trench
SR ERBENET EEHEHRHE KBRERA/ FFXERH BEERE/ KR LKBEKE
B#%EJIT/F) /TG g /TG 7 TG e /km
AR 585.4704 474.84938 51.03674 2.5799136 57.004373 6 6.73805
SCHER (314 RY 597.3997 474.84938 54.991742 3.1532277 64.405371 7 7.26020
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Fig.4 Optimum network planning map of some 110kV
substation
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