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Abstract

Aiming at the problems of low automation level, cumbersome fault diagnosis,
and inconvenient parameter monitoring in the control systems of small and
medium-sized generator sets, this design develops a complete generator set control
system with the Siemens S7-1214C PLC as the core controller and a touch screen as
the human-machine interface. The system supports two operating modes
(automatic/manual) and realizes functions including automatic start-stop, parameter
monitoring, fault protection, and grid-connection control. It can either automatically
start after detecting the power grid status or respond to manual control commands.

Key parameters such as voltage, current, rotational speed, and oil level are
collected in real time through analog input modules, displayed instantly on the touch
screen, and their historical trends are recorded. For fault protection, the system
integrates multiple mechanisms such as overvoltage, overcurrent, overspeed, low oil
level, and high cooling water temperature to ensure safe operation. Hardware
components include PLC, touch screen, contactors, solenoid valves, and sensors. The
software is programmed with TIA Portal V15, covering modules for system
initialization, start-stop control, mode switching, fault protection, and parameter
monitoring. The touch screen adopts a graphical design that integrates control,
monitoring, and display functions, enabling simple and intuitive operation.

Verified by S7-PLCSIM Advanced simulation tests, the system ’~ s automatic
start-stop function operates as preset, fault protection responds promptly, parameter
monitoring is accurate, and grid-connection control is stable. With reliable overall
operation and meeting control precision requirements, this design provides a feasible
technical solution for generator set control and has certain practical value.

Keywords: PLC; Generator Set; Automatic Control; Fault Protection
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