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ABSTRACT

Taking the Programmable Logic Controller (PLC) as the core, this design develops an
automatic water supply control system for high-rise buildings, aiming at the problems of poor
pressure stability, heavy manual intervention and high energy consumption in traditional
booster pump stations. The system adopts three centrifugal pumps connected in parallel,
cooperated with pressure transmitters, level sensors and variable frequency drives. By means
of closed-loop pressure control and multi-pump sequential switching strategy, the pipeline
pressure can be kept stable to meet users' demand while ensuring economic operation and
lifetime balance of pumps. Two operation modes, automatic and manual, are provided. In
automatic mode, the system can run unattended according to the set pressure and water level,
while manual mode is convenient for commissioning and maintenance.

In terms of hardware, a Siemens S7-1200 PLC is selected as the main controller, together
with pressure transmitters, tank level sensors, flow meters, several frequency converters and
low-voltage apparatus to form a complete control and protection circuit for high-rise water
supply. In terms of software, modular ladder programs are developed on the TIA Portal
platform, realizing system initialization, start/stop control, mode selection, pressure PID
regulation, multi-pump switching, low water level protection, overload and VFD fault
protection, running time and flow statistics, as well as human—-machine interface display.
Simulation and field commissioning results show that the system maintains stable outlet
pressure under various demand conditions, performs reasonable pump switching and reliable
protection actions. Therefore, the PLC-based high-rise building water supply system designed
in this paper features stable operation, high control accuracy and good engineering application
prospects.

Keywords: PLC; High-rise Water Supply; Variable-frequency Constant-pressure Control;
Multi-pump Control; Pressure Regulation
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