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Abstract

With the continuous increase in the number of new energy vehicles, the
construction speed and management level of charging infrastructure have become an
important factor affecting the promotion of electric vehicles. Traditional charging
piles usually provide only basic on—off control and simple indication functions, which
makes it difficult to monitor the charging process and handle abnormal conditions in
time. This design develops an intelligent charging pile control system for electric
vehicles based on a programmable logic controller. The hardware of the system
consists of a programmable controller, touchscreen human—machine interface, main
contactor, pre—charge contactor, current, voltage and temperature sensors, leakage
detection device, push buttons, indicator lamps and buzzer. The software is
implemented on an industrial automation platform and includes functional modules
such as charging sequence control, analog data acquisition and conversion, status
register management, fault detection and protection, as well as statistics of charging
time, charging energy and billing amount. According to the actual charging
requirements, the whole process is divided into several stages, including plug—in
detection, card authentication, charging preparation, pre—charging, constant—current
charging, constant—voltage charging and charging completion. During operation, the
controller acquires real-time analog values of charging current, voltage and
temperature, judges the current stage and switching conditions, and updates the status
register and statistical data. The human—machine interface provides real-time display
of charging parameters, manual/automatic mode selection, fast/slow charging mode
selection, fault simulation and diagnosis, and charging statistics. Test results show that
the system can complete the designed charging process reliably, respond quickly to
overcurrent, overvoltage, leakage, overtemperature and emergency stop conditions,
and present the operating status in an intuitive way. This design improves the
intelligence and safety level of the charging pile and can be used as a useful reference
for engineering applications and teaching practice.

Keywords: PLC; Electric Vehicle Charging Pile; Charging Process Control; Fault



Protection; Human—Machine Interface
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