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An optimization method for smart terminal deployment oriented to computational
simulation of distribution networks
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(1. State Grid Chonggqing Electric Power Research Institute, Chongqing 401123, China;
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Abstract: At present, the deployment of smart distribution network terminals suffers from the coexistence of insufficient
coverage of sensing terminals and redundant installations. Moreover, the concept of “one terminal per distribution area”
has not yet been achieved and standardized configurations guidelines for smart terminals are lacking, resulting in
increased operational and maintenance workloads. To address these issues, an optimization method for terminal
deployment oriented to computational simulation of smart distribution networks is proposed. First, a smart terminal
deployment optimization method based on the concept of “minimal precise data acquisition combined with digital
system-based computational simulation” is presented. By adopting a three-pronged strategy that includes optimizing
terminal deployment, strengthening interdisciplinary coordination, and deepening data utilization, a differentiated
configuration strategy for the deployment of smart distribution terminals is formulated. Then, based on the proposed
deployment optimization method, a computational simulation approach for smart distribution networks is established. By
constructing a distribution network computational simulation framework supported by smart terminals, the intelligence
level of distribution networks is enhanced, thereby facilitating the integration and development of distributed energy
resources, energy storage systems, and electric vehicles. Finally, the effectiveness of the proposed method is demonstrated
through simulations.
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HR% ¥k BHHI%
00D 123 0 100 100 100
HDT 123 38 43 81 97.63
DCF 123 40 32 72 96.37
DCE 123 30 24 54 93.47
DCC 123 35 30 65 96.82
DMC 123 47 12 59 98.39
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Table 2 Deployment performance of different schemes

Ik Ryc/% Ro/% R /%  Ryl% T, /ms
OOD 100 — 79.84 4.96 51.04
HDT 97.63 98.17 60.29 7.06 44.73
DCF 96.37 97.62 49.92 6.18 39.86
DCE 93.47 95.49 40.26 8.97 32.29
DCC 96.82 97.24 29.93 7.38 34.79
DMC 98.39 99.36 34.73 8.26 29.65
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Fig. 4 Terminal deployment simulation results of

the proposed method
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Fig. 6 Distribution characteristics of computational inference

accuracy by different methods
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Table 3 Cost performance simulation results of different methods

WIRES Ny o Oy Ee
00D 100 104 305 505
HDT 81 78.5 210 410
DCF 72 83.5 195 355
DCE 54 74.5 180 305
DCC 65 68 165 325
DMC 59 70.5 170 270
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