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Design of Multi-mode DCS Intelligent Control Module
Based on Small PLC

DING Zhi', PANG Yifei*, HE Zongwei’, YAN Jie?
(1. Information Center, Sichuan Tobacco Industry Co. , Ltd. , Chengdu 610020, China;
2. Mianyang Cigarette Factory, China Tobacco Industry Co. , Ltd. , Mianyang 621000, China;
3. China Tobacco Sichuan Industrial Co. , Ltd. . Chengdu 610000, China)

Abstract; A multi-mode distributed control system (DCS) is composed of multiple distributed control units, and each u-
nit can achieve different modes of industrial automation control system. The system has complex control logic, which needs
to consider issues such as mode switching, parallelism, and priority, thereby increasing the difficulty of control process. To
address this, a multi-mode DCS automatic control module is designed using a small programmable logic controller (PLC). U-
sing the small PLC components as a module controller to adjust the sensors, processors, variable-frequency drives (VFDs) ,
and communication networks, and complete the hardware design of multi-mode DCS control module through circuit connec-
tions. The real-time operational data is collected from industrial automation production line, and a feature extraction and
matching method is employed to identify the current operating mode of production line. The small PLC is used to generate
control instructions for automated production line, which are transmitted to operation devices from various production lines in
a decentralized manner. Finally, the multimode DCS control functions are realized in terms of work mode, position, and
speed. Experimental results indicate that the position and speed control errors of the designed module are reduced by 35 mm
and 83. 75 r/min, respectively, effectively improving the first-pass yield (FPY) of production line.

Keywords: small PLC; multi-mode; industrial automation production line; DCS control module
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