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ABSTRACT

In recent years, the increasing number of high—power appliances has highlighted the safety hazards of
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traditional sockets, which lack real-time monitoring and automatic protection. Meanwhile, the ambiguity of
energy metering hinders time-of-use billing and intelligent management.

This paper designs a multi—functional smart meter system based on the STM32F103C8T6 microcontroller. The
hardware includes AC voltage/current acquisition circuits, a leakage detection switch, a real-time clock, an
OLED display, a keypad, relay control circuits, and a buzzer alarm. An IM1253B metering module with
manganese—copper shunt sampling and optocoupler isolation is adopted for high-precision measurement and
anti—interference. The software, developed on Keil uVisionb using modular C language, supports display
switching, dynamic threshold setting, load control, and peak—-to-valley time-slot configuration. The system
monitors power and leakage in real time, automatically cutting off power and triggering alarms when thresholds
are exceeded.

This design improves electrical safety and metering intelligence, offering a feasible solution for low—cost
smart meters.

Keywords: STM32; smart electricity meter; overload protection; optocoupler isolation.
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