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Abstract: As the core equipment of the power grid, the transformer presents the characteristics such as complex structure,
dispersed geographical location and wide geographical distribution, which leads to the time-consuming and la-
bor-intensive operation and maintenance of the equipment. Aiming at the problem of inadequate management and
decision-making mechanism in operation and maintenance business of substation equipment, we put forward a method for
the partition management and differentiated operation and maintenance decision of substation equipment considering the
influence of multiple factors , so as to enhance the scientific and intelligent level of equipment management and deci-
sion-making, and reduce operational and maintenance costs. Firstly, a partition management method of substation
equipment considering static factors such as equipment distribution, voltage level and carrying capacity of maintenance
center is proposed, which realizes equipment management and the planning and site selection of each center under mul-
ti-operation and maintenance center mode. Secondly, a two-stage optimization model is constructed to address the
differentiated maintenance requirements of substation equipment, incorporating dynamic factors such as equipment health
status, operation and maintenance time constraints, and personnel carrying capacity. Then, an improved multi-objective
differential evolution algorithm based on the path guidance mechanism of the Dijkstra algorithm is proposed, achieving
the scheme decision-making for equipment operation and maintenance business. Finally, a case study of a regional power
grid is carried out, and the practicability and efficiency of the proposed method in the paper are verified.
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Table 1 Updated maintenance schedule

b AR SRR BRI B /km BAFERT/h  BRAE
C 5 C2-15-16-C, 32.30 5.15 1B
G 2 C3-22-28-C3 36.26 5.01 Fereed
Cs 2 Ce-46-45-Cs 53.04 5.04 1Bk
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Fig.10 Influence of the number of operation and maintenance

centers on the solution results
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Table 2  Solution results and performance comparison of

different algorithms

Bk GKERAm B RIREUd SRR
IMODE 1326.8 151.1 21.1 543.5
MODE 1447.6 165.8 23.5 498.3
NSGA-II 1385.2 162.5 22.8 580.2
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Fig.11 Comparison of solution results based on

different algorithms
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Table A1 Basic information of the transformer

e CEVES Bk farfz & CEVES Bt farfz B LR Bt e
%5 E2UY% I BR/d FEMt/h s UKV I BR/d FEMf/h M5 EHKV A BR/d FEIT/h
1 110 7 1 18 500 1 2 35 110 7 1.5
2 110 5 2 19 220 7 1 36 500 5 0.5
3 110 7 1 20 110 7 1.5 37 220 7 1.5
4 110 3 0.5 21 220 3 1.5 38 220 5 2
5 220 7 1 22 220 7 1.5 39 500 7 1
6 110 7 1 23 110 5 2 40 110 3 1
7 220 3 2 24 110 7 1.5 41 220 7 1
8 1000 7 1.5 25 1000 5 42 110 7 2
9 500 7 0.5 26 220 7 2 43 110 5 1
10 500 5 1.5 27 110 1 1 44 220 7 1
11 220 5 0.5 28 1000 7 1.5 45 220 5 1
12 500 7 0.5 29 500 7 2 46 1 000 3 0.5
13 220 1 2 30 500 1 1.5 47 500 7 1.5
14 110 7 0.5 31 1000 7 1 48 110 5 1.5
15 500 5 1 32 110 3 1 49 110 7 1
16 110 7 2 33 220 7 1.5 50 110 7 2
17 110 7 1 34 220 3 1.5 - - - -
F A2 AR L KIS TR
Table A2 Maintenance schedule corresponding to frontier point 1
b THRIREL IBRIEREL A ) 11/ IEREE RS /km IZRFEN/h
1 C2-13-20-C; [Ca, 0.0]-[1.02, 3.02]-[4.42, 5.92]-[7.36, C3] 57.96 7.36
2 C2-10-4-3-C; [Ca, 0.0]-[1.33, 2.83]-[3.36, 3.86]-[4.37, 5.37]-[7.59, C2] 68.91 7.59
C 3 C2-8-1-7-C; [C2, 0.0]-[0.86, 2.36]-[3.27, 4.27]-[4.97, 6.97]-[7.70, Cs] 47.95 7.70
4 C2-9-5-2-C; [C2, 0.0]-[0.70, 1.20]-[1.85, 2.85]-[3.38, 5.38]-[7.11, C3] 54.22 7.11
5 C2-15-16-22-C» [Ca, 0.0]-[0.84, 1.84]-[2.18, 4.18]-[4.67, 6.17]-[7.59, C2] 46.32 7.59
1 C3-19-18-23-C3 [Cs, 0.0]-[1.00, 2.00]-[2.42, 4.42]-[5.07, 7.07]-[7.73, C3] 49.11 7.73
2 C3-21-17-C3 [Cs, 0.0]-[2.07, 3.57]-[4.34, 5.34]-[7.44, Cs] 89.00 7.44
Cs 3 C3-30-20-C3 [Cs, 0.0]-[0.90, 1.90]-[3.72, 5.22]-[7.91, Cs] 97.37 7.91
4 C3-25-24-C3 [Cs, 0.0]-[1.75, 2.25]-[3.65, 4.65]-[7.27, Cs] 103.82 727
5 C3-14-12-C3 [Cs, 0.0]-[3.03, 3.53]-[4.05, 4.55]-[7.60, Cs] 118.81 7.60
1 C4-26-30-C4 [Cs, 0.0]-[1.82, 3.82]-[4.62, 6.12]-[7.90, Cs] 43.99 7.90
2 C4-34-36-39-C4 [Cs, 0.0]-[1.92, 3.42]-[4.15, 4.65]-[5.46, 6.46]-[7.58, Cs] 45.76 7.58
c. 3 C4-40-38-C4 [Cs, 0.0]-[2.13, 3.13]-[3.94, 5.94]-[7.46, Cs] 44.61 7.46
4 C4-49-43-C4 [Cs, 0.0]-[2.16, 3.16]-[4.78, 5.78]-[7.85, Ca] 58.46 7.85
5 C4-29-31-C4 [Cs, 0.0]-[2.07, 3.57]-[4.38, 5.88]-[7.19, C4] 41.92 7.19
6 C4-33-35-C4 [Cs, 0.0]-[1.01,2.51]-[4.16, 5.66]-[7.18, Ca] 41.83 7.18
1 C6-32-27-Cs [Ce, 0.01-[0.88, 1.88]-[4.59, 5.59]-[7.75, Ce] 86.32 7.75
2 C-28-46-45-Cq [Cé, 0.0]-[0.97, 2.47]-[4.01, 4.51]-[5.28, 6.28] -[7.94, Cé] 74.17 7.94
Cs 3 Ce-48-42-Cs [Ce, 0.01-[2.05, 3.55]-[4.03, 6.03]-[7.72, Ce] 63.31 7.72
4 C6-50-37-Cs [Ce, 0.01-[1.67, 3.67]-[4.97, 6.47]-[7.33, Ce] 57.48 7.33
5 C-44-47-41-Cq [Ce, 0.0]-[1.48, 2.48]-[2.97, 4.47]-[5.25, 6.25] -[7.19, Cé] 55.30 7.19
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