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Intelligent transformation path for distribution network construction in new power
systems

CHEN Huiping
(Xinyi Xinneng Transmission and Transformation Co., Ltd., Maoming 525300, China)

Abstract: With the high integration of renewable energy in new power systems, distribution network
construction requires intelligent transformation. This paper develops an evaluation index system considering
technical adaptability, economic feasibility, and renewable energy compatibility, and uses sensitivity analysis
to identify key transformation points. A bi-level optimization model is proposed for equipment configuration
and construction process parameters. Simulation on an improved IEEE 33-node distribution network shows that
this approach improves efficiency, compatibility with renewable energy, and reduces lifecycle costs, offering a

practical and cost-effective solution for intelligent network construction.
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Fig. 1 Optimization scheduling of construction process

parameters using improved genetic algorithm
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Fig. 2 Schematic of improved IEEE 33-node distribution

network topology
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Tab. 1 Main intelligent equipment parameters

SRAY Dj]zl s *ﬁg 7
RERE omg DO
BE by OO
/km H /5
BRI LA A 12.5 2 0.92 8
BT E 58.3 418, 0.98 10
I IR 4% i 0.45 0.5 0.85 5

PR B AETT T, 64T LAY Ci ik 0%
F, Frw=0.98, JE TR LKL, FHH
TR FH 2N 55% 42T 589%, MRAL i ET. 145
90%LA b, Tl BRI (] 45 5230% ~ 40%, Bk
THARERCESOEBOR , FAG BT R AV EL AR E
(RT3

2025 FE8H | @i bdl 57



| Smart Grid

R2 ONKBVREIRERRXLL

Tab. 2 Comparison of construction efficiency indicators for 6

key nodes
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Fig. 3 Comparison of full-cycle cost composition for 6 key nodes
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