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Smart Hybrid Photovoltaic-Energy Storage System for EV Charging Loads
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Abstract

This article presents Smart hybrid photovoltaic-energy
storage system for EV charging loads. This article therefore
examines the operation of a hybrid solar photovoltaic power
generation system supplying loads for an industrial facility, in
order to assess the operating conditions of the energy storage
system and the power delivery to the system. The study is
divided into three case studies: Case 1 — the configuration of
the hybrid solar photovoltaic power generation system;
Case 2 - the relationship between the hybrid photovoltaic
system, energy storage, and power delivery; and Case 3 - the

total load, including electric vehicle charging load, and the

*HUseiusuIINAD

relationship with the energy storage system. The results present
the relationship among EV charger load, power delivery, and
energy storage from January to December, covering a 12-month
period. The total EV charger load amounted to 17,863.20 kWh,
the energy stored in the storage system totaled 18,849.40 kWh,
and the power delivered to the total load was 21,081.80 kwWh.
These findings demonstrate the consistent efficiency of load
supply, energy storage, and power delivery in the smart hybrid

photovoltaic-energy storage system for EV charging loads.

Keywords: Smart Hybrid Photovoltaic Power System, Energy
Storage System, EV Charging.
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Maximum power current (Imp) 13.17 A
Open-circuit voltage (Voc) 49.34 vV
Short-circuit current (Isc) 13.79 A
Module efficiency STC (%) 20.75%
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Rate capacity 200 Ah
Rate energy 76.8 kWh
Rate voltage 384 V
Voltage range 336-438 V
Normal charge/discharge 0.5C
Max charge/discharge 1C
Weight <= 1060kg
Protection degree IP 54
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