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Table 1 Main Design Requirements for the Off-Grid Vehicle-Mounted Power Supply
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Table 1(continued) Main Design Requirements for the Off-Grid Vehicle-Mounted Power Supply
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Figure 1. Operating schematic of the off-grid vehicle-mounted integrated photovoltaic—energy
storage—inverter—control power supply
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Table 3 Main Parameters of the Prototype at the Current Development Stage
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Figure 3 Comparison of Output-Voltage THD under Three Inverter Control Strategies
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Product Development and Performance Verification of an Off-Grid
Vehicle-Mounted Photovoltaic—Storage—Inverter Integrated Power

Supply

MAN Jiale!
(1. Jiangsu Hanheng Dehuan Intelligent Technology Co., Ltd., Lianyungang, Jiangsu 222000, China)

Abstract: To develop an integrated off-grid vehicle-mounted power product for recreational vehicles and
mobile operations, addressing the limitations of dispersed equipment, restricted photovoltaic input adaptability,
bidirectional energy management and parallel expansion. A power chain comprising a four-switch buck—boost
wide-voltage photovoltaic interface, a 51.2 V lithium iron phosphate battery, a bidirectional full-bridge LLC
converter and a bidirectional power-factor-correction/inverter stage was established. Maximum-power-point
tracking, compound repetitive control and adaptive virtual-impedance strategies were applied, followed by
staged verification of core modules, a 4 kW integrated prototype and a dual-inverter parallel platform. The
system accepted a photovoltaic input of 15-130 V, with a maximum steady-state tracking efficiency of 99%.
The charging power factor was 0.99 and the input-current total harmonic distortion was 1.44%. The 4 kW
prototype achieved an output-voltage total harmonic distortion of 0.69% under a linear load, and adaptive
virtual impedance reduced the parallel current-sharing settling time to 0.08 s. The product has established an
integrated technical system combining wide-voltage photovoltaic access, bidirectional isolated conversion,
intelligent battery management, low-distortion AC output and modular expansion. The staged transition from
core modules to an integrated prototype and a parallel platform provides a technical basis for 3-6 kW product
series and 10 kW-class expanded systems.

Key words: off-grid vehicle power supply; photovoltaic—storage—inverter integration; four-switch buck—boost;
parallel control; product development
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