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Abstract Achieving carbon neutrality and addressing power shortages in developing countries have
emerged as key challenges in the future energy sector. Urban energy consumption and
transportation-related carbon emissions are causing serious environmental problems, highlighting the
urgent need for eco-friendly power infrastructure. This paper proposes an intelligent IoT-based,
off-grid, eco-friendly EV charging platform that operates independently through photovoltaic (PV)
generation and energy storage systems (ESS). The infrastructure includes three models—fixed,
cartridge-based mobile, and mobile bus charging stations—to enhance energy and sharing efficiency in
urban areas. An Al-based charging optimization scenario was developed and simulated, with algorithms
to optimize charging schedules based on EV demand and PV generation forecasts. This system integrates
intelligent charging and forecasting mechanisms while promoting a sustainable distributed energy
system, contributing to carbon neutrality.

Key Words : AloT-based Energy Optimization, EV Charging Platform Algorithm, Renewable Energy,
Demand/Supply Optimization, Carbon Neutrality
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{Table 2> Scenario-based simulation EV charging data analysis

Date Past Future
01-01 01-02 01-03 01-04 01-05 01-06 01-07 01-08 01-09
PV Genetarion(kWh) 858 496 3,867 3,844 3,853 563 46 a b
“MBT | 64698 | 39317 | 3671.99 | 347753 | 3604.88 | 438.94 0 - -
EV1 14.49 16.38 - 12.17 - 13.65 *SD - -
EV2 11.03 - - 12.1 - 186 *SD - -
*SM EV3 - - 30.03 - - - *SD *CSD -
(kwh) Ev4 2221 - - 20.12 - 25.92 *SD - -
EV5 3817 - - 35.43 - - - - -
*ED *Evn | 12512 86.45 164.98 286.65 158,12 65.89 46 - -
Sum | 732.88 | 40955 | 370202 | 3557.35 | 3,694.88 | 497.11 46 - -
EVa 35.46 - 3242 - 31.76 - - - -
EVb - 4012 - 45.03 - 40.12 *SD - -
(LW) “EVn | 34116 | 276.98 287.09 387.06 376.34 265.16 - - -
*Sum | 76834 | 44967 | 373444 | 360238 | 372664 | 537.23 0 - -
*Surplus | 270.36 76.07 335248 | 304544 | 328678 | 133.66 0 - -

*ED: EV Domain-Charging Scheduling, *SM: Stationary Model-Charging rate, *MM: Mobile Model A, B~ Charging rate, *SD: Scheduled day(charging
day), *CSD: Change the scheduled charging day, *EVn: The total energy of the other charged electric vehicles, *Surplus: The remaining energy of

the MBT
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