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Economic Benefits and Investment Return Analysis of Automation Instruments in
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Abstract: In the context of today’ s increasingly stringent environmental requirements, The successive strict
implementation of the “14th Five-Year Plan for Urban Sewerage Treatment” and the “Pollution Discharge Standard
for the Petroleum Refining Industry” has brought unprecedented high demands and new challenges to the wastewater
treatment wotk of the petrochemical industry. Using the technical economics theoty and the Industrial Intetnet of Things
framework as the cornerstone, this paper provides an in-depth and systematic analysis of the economic benefits and return
on investment of automated instrumentation in petrochemical wastewater treatment. The introduction of data packet
analysis (DEA) models quantifies the improvement of wastewater treatment efficiency, while incorporating full life cycle
cost (LCC) theoty to construct a scientifically completed investment return evaluation system. The empirical study was
conducted by integrating a large number of industry statistics and selecting a number of typical cases. The results show that
the application of automation instrument can improve the efficiency of sewage treatment by 25% -35%, reduce the labor
cost by 30% -40%, reduce the annual operating cost by 18% -22%, and the average pay back time is only 2.1-2.8 years. The
results of this research provide a solid theoretical basis and highly valuable decision reference for petrochemical companies
to advance the intelligent upgrading process.
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