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Design and application of a remote monitoring system for reverse

osmosis seawater desalination plant
WANG Kening, FENG Tao, YIN Lihui, LI Nan, WANG Jinyan, XUE Xidong
(Institute of Seawater Desalination and Multipurpose Utilization , MNR < Tianjin > , Tianjin 300192, China)

Abstract ; Against the backdrop of a 30,000 — ton — per — day reverse osmosis seawater desalination
project, this paper presents the design of a pilot — scale seawater desalination system incorporating the
process sequence of "pretreatment + multi — media filtration + ultrafiltration + two — stage reverse os-
mosis" . Focusing on the process flow, the design and development of the system are expounded from
three dimensions; the electrical system, control system, and remote monitoring module. For the control
system, a Siemens S7 — 1200 PLC paired with an ET 200SP distributed 1/0 architecture is employed,
and a first — in — first — out (FIFO) queue scheduling mechanism is introduced—this effectively resolves
the resource conflict arising from three ultrafiltration membrane units sharing a single backwash pump.
Additionally, a multi — terminal accessible remote monitoring system is further developed based on the
MCGS Internet of Things protocol, enabling functionalities including online tuning of key parameters,
alarm logging, and remote retrieval of historical data. Presently, the system has been successfully de-
ployed in the pilot test setup. Operational results demonstrate that the system exhibits safe and reliable
performance, coupled with robust data traceability, which enhances the efficiency of operation and main-
tenance management as well as the convenience of experimental procedures.
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