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Equipment failure risk assessment model of wastewater treatment plant

based on improved FMEA
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Abstract: In order to ensure the normal operation of wastewater treatment plants and prevent equipment
failures, an improved FMEA risk assessment model was proposed. Firstly, the FMEA method was used to
identify the failure modes of wastewater treatment plant equipment, and it was combined with PFS to
portray the uncertainty assessment information. Secondly, the subjective and objective weights were
calculated using the stepwise weight assessment ratio analysis ( SWARA) method and the maximum
deviation method, and the comprehensive weights of the three risk factors were calculated through the game
theory combination weights. Thirdly, the multi-objective optimization on basis of ratio analysis ( MOORA )
method was used for the equipment failure mode risk ranking. Finally, taking Changchun City Z

x SCEES S :1003-3033(2024)08-0101-07; Wk H I .2024-02-22; &4 H11:2024-05-25



hoE e B o o

- 102 - China  Safety

Science

343
20244F

Journal

wastewater treatment plant equipment failure risk assessment as an example, the model proposed in this

paper was compared with traditional FMEA | Pythagorean fuzzy technique for order preference by similarity

to ideal solution ( PF-TOPSIS), and Pythagorean fuzzy VlseKriterijumska Optimizacija I Kompromisno

Resenje (PF-VIKOR) , and the feasibility and effectiveness of the model were verified. The results show

that the top 3 failure modes of wastewater plant equipment are that the grit extracted by the grit remover

contains excessive organic matter, the diaphragm is dislodged or broken, and large foreign objects enter

the pump.
Keywords: wastewater treatment plant;
failure; risk assessment;
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Table 3 Linguistic evaluation information of equipment failure modes
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Fig.1 Sensitivity analysis of risk factors weights
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Table 6 Comparison of results of proposed model with traditional FMEA methods, PF-TOPSIS and PF-VIKOR
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