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Research on key technologies of substation planning considering distributed power access

PAN Qingyu
(Yangzhou Power Supply Branch, State Grid Jiangsu Electric Power Co., Ltd., Yangzhou 225009, China)

Abstract: There can be problems of waste of investment and low equipment utilization in traditional substation planning.
To help solve these problems a full life cycle cost model for substation location and capacity is constructed. We take the
confidence capacity evaluation method of distributed power sources and the capacity of substations, and the traditional
substation planning method based on the weighted Voronoi diagram. From this we develop an optimized planning method
for large-scale access of distributed power sources to substations. The validity and practicability of the proposed method
are verified by calculation examples. Experiments show that the proposed method can effectively reduce the planned
capacity of the power grid, improve the level of refinement of the power grid, and has good practicability.
This work is supported by the Science and Technology Project of State Grid Corporation of China (No. J2018063).
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7z L A% CJ(JiTulFE)  Col(JIulBE)  Col(JiTu/RE)
2x40 MVA 2200 45 09
2x50 MVA 2500 50 1
3x40 MVA 3200 65 13
3x50 MVA 3600 72 1.45
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Table 2 Inter-station relationship
BRER S HIMVA 14 2# 3# 4 54 o# T#
14 — 125 — — 89 — —
24 25 — 125 — — @ — —
34 — 125 — 125 — @ — —
a4 — — 125 89 — —
54 89  — - 89 - — —
6# - - - - —  — 100
T# - - - - — 100 —

R3 THINANERS I(ERERFSE)
Table 3 Substation siting and sizing 1 (considering
confidence capacity)

T 1# 24 3# 44
AR LAY B IMW 340 340 340 340
JeAR FIRMW 19.415 3341  51.825 36.13
KA & 49 46 95 78
LOLE/MW 19.351 28.083  30.738 27.425
BEHFR/MW 751 10.83 9.47 9.94
BIEE% 14.06 8.54 15.63 18.75
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Table 4 Substation siting and sizing 2 (considering
confidence capacity)

ETRS 5# 6# T#
A HL A B IMW 2560 3>40 340
SR EIFE/ MW 31.335 58.64 19.355
RHUE 13 84 13
LOLE/MW 31.525 26.102 24.017
BEARMW 2.96 3.14 2.59
BIEE% 4.98 13.28 10.94
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