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An Intelligent Platform for Prediction and Auxiliary Maintenance of WWTP
Equipments
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(School of Management , Tianjin University of Technology , Tianjin 300384, China)

Abstract: The complexity of wastewater treatment process (WWTP) leads to frequent equipment
failures. Post personnel maintenance is not conducive to the early detection of potential equipment
failures. A data-driven predictive strategy for equipment maintenance management is proposed, and a
predictive platform for maintenance management based on Building Information Modeling (BIM) and
Facility Maintenance Management (FMM) is designed. By collecting the equipment attribute data and
historical maintenance data, the Support Vector Machine (SVM) algorithm is used to generate the
prediction model for predicting the health status of sewage treatment equipments and the planning of
equipment maintenance order. The equipment maintenance personnel can prepare maintenance plan in
advance according to the prediction results to take maintenance measures in advance. Finally, the
feasibility and effectiveness of the prediction maintenance management platform are verified by a WWTP

in northeast China, and the error rate of the prediction results is kept within 5%.
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Fig.1 Prototype design of equipment predictive maintenance

management platform
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Fig.2 Structure diagram of ANN algorithm
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Tab.l Equipment status and maintenance measures
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Tab.2 Partial sample data of automatic dosing

device state prediction

Bl AR 7R | | 4
fE= VNPT S
i/ N | FAE | Il | IR | RS
I S w| o
kW PR /a W | TR
300 | 2020 3 0 25 3 2 1 9.2
300 | 2020 3 3 25 3 2 1 6.7
300 | 2020 3 2 25 4 3 1 7.8
300 | 2020 4 2 25 2 2 0 8.3
300 | 2020 2 3 25 3 2 1 6.9

He B 75 10 s P R A D s A A RO A D Bk

+ 123 -



%3945 £ 10#

i 2 K He K

www. cnww1985. com

AR AEAZ 5, RS E T AE PR 2 XA A B 4R
AT UG, B3 AT DURRIR S BOE F50 0 7% 48t Ay (] 5 [
AL, AR T 25 5 0028 R A B RS PR S

3 2o PR AP [F] A N T e 4k (SVML AT ANN)
XTERG N2 1a] 1Y i 24 3% B AT B A RS T
P EAE AR BN R 3 4

©  80% MIELHEFEA T HRITI | 255

@ 10% B EAEFEAR T 50

@ 10% AR FEAS T F AR AL

T A5 SR 3R 3 FroR . —J7 T, SVM B Y
1 %y 96.28%, W1 1 & T ANN 55 (19 7 8 %
(92.16%) 5 73— J7 I, 05 it BRI, ANN 3k
e 2 MR SVM BIL M .t T SYM BRIAAE
IINFEAS ARZAE Y [ B b R B Rl R A TRk
-5 B 2R H SVM B DLGRAIE 0 Ao 4 =

#3  SVMFNANN B ETHE &k A 4 RLE
Tab.3 Comparison between SVM and ANN algorithm

in predicting equipment status

S SVM ANN
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2 | 78 | 750 | -3.85 78 | 743 | -4.74
3 | 83 | 7.89 | -4.94 83 | 779 | -6.14
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Tab.4 Predicted maintenance sequence and

maintenance measures for multiple equipment
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