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Abstract

To address the uneven utilization and supply-demand mismatch of urban electric vehicle charging
facilities, a mixed-integer linear programming model is developed to jointly optimize station loca-
tion, route selection, and charging load allocation under driving range, station capacity, and de-
mand satisfaction constraints. The model minimizes the weighted total cost of construction, travel,
and charging services. Comparative and sensitivity analyses demonstrate their effectiveness. Re-
sults show that the optimal solution deploys six charging stations with a demand satisfaction rate
0of 97.4%. Compared with the demand-density priority method, charging service costs and total sys-
tem costs decrease by 17.1% and 3.1%, respectively. Total costs are further reduced by 2.0%, 6.9%,
and 7.2% compared with the capacitated location, p-median, and maximal covering models, respec-
tively. The proposed approach improves supply-demand matching and overall charging network
efficiency.
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Table 2. Model scale and solution performance
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Table 3. Effect of cost coefficient a2 on supply-demand pattern
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Table 4. Effect of cost coefficient a3 on supply-demand pattern
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Figure 1. The impact of the cost adjustment coefficient on the optimal number of station-building sites
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Table 5. Engineering parameters of candidate charging stations
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Table 6. Characteristic parameters of demand corridors
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Figure 2. Spatial distribution of candidate sites and demand corridors
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Table 7. Site selection and station load allocation for the benchmark scenario
57, BEAFREI SIS AESE
i 15 A b (km) (kW) B4 (kW) FIFH 2(%) k55 76 JAR £k
S1 (2,3) 900 540 60.0 3
S4 (10, 7) 1080 1080 100.0 5
S6 (11, 4) 1020 1020 100.0 3
S7 (6, 6) 1200 1200 100.0 5
S9 9, 10.5) 1140 680 59.6 3
S14 (4.8,9.6) 1020 1020 100.0 4
el — 6360 5540 87.1 19

MEEFILEE, RS Mmait 5540 kW, Bui A E 6360 kW, REFIFHEN 87.1%; O L TFHRK

5540 kW,

Mgk 5690 kW I 97.4%. S4. S6+ S7 Fl S14 #5847, S1 F1S9 FIF 43 5A 60.0%F1

59.6%. HEAAFEIFIRIE 86.6%, HIFHZHAL R RHONY 21.9%, BEHIFER w7 K62 R IR A il

GRIRKE,

Huk m AR, g, P

G5 20 BUERRHT S4y S6. SO = ANl IKRIFRAUIRST, DA A sl w7 B R Al 36 8 P 0 4 s ok
o EAMIFEN, SRR EFARIA . ARELARNE RGN, A I8 i w2t 75t
MR A5 F . AT RIEX ek, AR EMF RSO, SRR 2R Rk
RS, PUT p-median B, RAEHB ., FEAREN . FOREERENADELHR., £ IHHEA
BRI LIRS, 2 9 g A — NG R S MR BME LL B Oy T ORIERT Bk, Py SRk 4 R EAT

DOI: 10.12677/0jtt.2026.156068

797

STIBA


https://doi.org/10.12677/ojtt.2026.156068

R

FEAMTIERR, AREPCEINI DT 2 B % B R mT Ikt A .

Table 8. Comparison of constraint structures for typical contrast models
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Table 9. Performance comparison of different location-allocation methods
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Figure 3. Comparison of station layout with and without spatial distance constraints
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Table 10. Effect of driving range on path service and demand satisfaction
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Figure 4. Effect of endurance range on number of service corridors and demand satisfaction rate
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