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Abstract

Driven by the global adoption of smart city initiatives, multifunctional light poles have evolved into
essential urban assets, supporting an array of devices such as 5G base stations, environmental sen-
sors, and surveillance systems. However, the convergence of these functionalities introduces signif-
icant challenges, including increased electrical loads on distribution boxes and complex energy me-
tering requirements. In response, this paper proposes an integrated power distribution and
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metering system specifically designed for multifunctional light pole networks. The system incorpo-
rates clear separation between high-voltage and low-voltage components, a unified metering mech-
anism for accurate energy monitoring, and relay protection schemes to enhance operational safety.
By improving the clarity of electricity consumption data and preventing failures, this approach not
only optimizes the management of urban infrastructure but also reduces long-term maintenance
costs. The proposed model supports the development of more efficient, reliable, and sustainable
smart city operations.
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Figure 1. Multifunction lamp pole
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Figure 2. Connection mode of transformer and ammeter

E 2 ERFSHEREESN

RBLEEN 2 D REIT FH Z AL RGN 5G B EMAAMANRG, FILBINNEZ DIREITHT
THERGM AR PP J5 R R BREEAH RERBE & — AT, 0k 3 s

PEALREER

|

MFIEBB LR (TRIES LR LB U CRIBE R THSLERULE (THCLEERIL [T LS+ IR (TSLES L%

SGEMAL HEF+LEER SGERRL2EMB+HER

Figure 3. Schematic diagram of scheme I
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Figure 4. Schematic diagram of scheme II
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Table 1. Comparison and results between the two schemes
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Table 3. Theoretical and practical data of high-pressure sodium lamp
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Figure 5. Power consumption comparison between 5G and 4G
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= 4. BBEAAN 5G IR X BIRMEE

LR UINT A B Hic AR 7 AR R T R g A s Ffi% DDS1334 B3

FIE AT R 400 w 3.2kw 17.1A 255A 10(40)A
B RR T R B 150 w 1.2 kw 6.42 A 9.58 A 520)A
5G IE{EY)Re 3.9kw 7.8 kw 41.69 A 62.22 A 15(60)A

3.5. BRI

iof LR TR 2 PR TR A L R I [P BRE R B R [12] JELBR DR ) 2 T REAE T £
POt R, RIS IR TR . (R, B ORI 85 Rl W 23 E AR SR e IR A L,
WA BT RN Wk 6, XA E 7 XA T % 5O R WA SRR e, ea BT
RSB DR AP o0 B L R G 7 Y

O ESMNER

---------,
® iy
]
o

Figure 6. Short circuit protection circuit diagram
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Figure 7. Short circuit protection in the circuit of transformer and circuit meter
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Figure 8. Overload protection in the circuit of transformer and circuit meter
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Figure 9. Composition diagram of relay protection device
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Figure 10. Schematic diagram of air switch
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Figure 11. Schematic diagram of leakage protector
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