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Substation location method based on Voronoi diagram

GUAN Hong-hao, TANG Wei
(College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China)

Abstract: Voronoi diagram has a unique superiority in planning and site selection. This paper uses Voronoi diagram to guide the
location of new substations by considering the principle of the substation location. The definition and characteristics of Voronoi diagram
and its dual structure Delaunay triangulation are introduced simply. The Lawson algorithm for generating Delaunay triangulations is
also described in detail. In the new substation location section, this paper proposes substation location with even and uneven load

distribution using Voronoi diagram. The alternating iteration algorithm for uneven load distribution is simulated through an actual

location problem. The outcome shows the feasibility and effectiveness of the proposed method in new substation location.
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Fig.1 Voronoi diagram example
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Fig.2 Discrete points' triangulation
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Fig.3 Minimum angle maximization
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Fig.4 Local optimization of Delaunay triangulation
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Fig.5 Flow chart considering uneven load distribution

5 B

AT L3 (R 5 o) — B XA T S R
Kllo AZDXHAKKI T AT 160 55, HATEAT 11
JE 35 kV (AR st HRAE T PRI AL, AR oK
BTN 35 KV AR HCE T 3 4>, AHARSE IR
ANERESN 10 ke, E B b bk ) de A

B 6 S A LRI X 1 HAR T L

A
e gﬁ -
QAw!fT m

i‘ 78 4 %0 2! y.;
25410

A10S a7 lﬁ ’21 ‘Gl *lfﬂl

-7 s

sz
A

28,7 415 .551 ﬁhes agq |\ 4108
‘143‘ “hig a0 vl

A AT 50 456
& 5 AP Al g0 27

| w7 ‘?5 ]
AL42

a3
a3 Mg 9& b 3 ‘42‘1§ 101
=R

2430 »
A&wus ‘id‘ig 63 aL&D

505 a o a2
e %Rgﬂ% 4% 146 a7

5% 45 ‘lﬂgjé‘g
[ lqﬁ:} "% 110 A1‘3 A2
[fo%6sS aq7 M6 Bl w3
69 a1y A 5‘1-52 a7

E6 RAEMLXERL

Fig.6 Situation of pre-planning area
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Fig.7 Initial generated sites using Voronoi diagram
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