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Tab.1 Corrosion rates of bottom, top and the

first wall of tank

Pl 2/ (mmea™ ')

w6 :

i R B
2008 0.03 0.01 0.05
2009 0.07 0.04 0.12
2010 0.13 0.09 0.19
2011 0.19 0.11 0.26
2012 0.24 0.16 0.31
2013 0.27 0.21 0.38
2014 0.31 0.27 0.45
2015 0.36 0.31 0.52
2016 0.42 0.35 0.58
2017 0.49 0.38 0.64
2018 0.53 0.42 0.69
2019 0.57 0.49 0.73
2020 0.64 0.58 0.82
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Fig. 2 Iterative evolution process of PSO-LSSVM for tank bottom
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Tab. 2 Predicted results and test results of corrosion 24} $EQTM
rate of tank bottom m \ .
S e/ HU B %/ (e ) = ’ LR
(mmea™ ") PSO-LSSVM  LSSVM PSO-SVM i " 4 \\\ 2
2017 0.64 0.631 69 0.635 79 0.641 74 1 -K.\..\ e . ; ~
2018 0.69 0.690 89 0.69231  0.706 25 0 2(:17 g}ns 2019 2020
2019 0.73 0.748 22 0.745 23 0.770 59 i
2020 0.82 0.81341 079413  0.834 72 B3 SRR R R WS RO AR E
Fig. 3 Relative error comparison of tank bottom prediction results
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Tab. 3 Corrosion rate prediction results of tank roof and the first layer of tank wall
b0 HEUAY S R R/ (mmea D S — 2 HERE AR PR R/ (mmea 1)
SME PSO-LSSVM FtillfE LSSVMHilI{E  PSO-SVM BIIME  sSEI{E PSO-LSSVM I LSSVM UM PSO-SVM Hitjil e
2017 0.49 0.473 0.450 0.453 0.38 0.388 0.394 0.389
2018  0.53 0.533 0.489 0.495 0.42 0.443 0.437 0.432
2019  0.57 0.585 0.524 0.537 0.49 0.499 0.479 0.474
2020  0.64 0.624 0.556 0.577 0.58 0.563 0.519 0.515
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Tab. 4 Comparison of predicted performance indexes of the three models
. e 1t o R i
oape/ /0 oruse/ Y0 R? onare/ /0 orusg/ /0 R? onape/ /0 oruse/ /0 R?
PSO-LSSVM  2.265 0.010 0.973 3.077 0.012 0.982 1.18 0.011 0.976
LSSVM 9.264 0.155 0.965 5.134 0.055 0.966 1.71 0.016 0.955
PSO-SVM 7.469 0.097 0.944 4.903 0.059 0.970 2.50 0.023 0.967
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Corrosion Rate Prediction of Storage Tank Based on Particle Swarm Optimization and

Least Squares Support Vector Machine

WANG Minghui' s, DANG Pengfei', YANG Zhengxin', GONG Bo*
(1. School of Mechanical and Power Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China;
2. Second Oil Mine Geological Team of Sixth Oil Production Plant, Petrochina Daqing Oilfield, Daqing 163400 ,China)

Abstract: A prediction method for corrosion rate of large storage tanks was proposed based on particle swarm optimization

(PSO) algorithm and least squares support vector machine (LSSVM), which utilize the global optimization capability of PSO

algorithm to optimize the regularization parameters and kernel parameters of LSSVM. The corrosion rates of storage tanks

were predicted by the method, and the prediction accuracy of the model was verified by measured data. The results show that

the predicted corrosion rates obtained using PSO-LLSSVM were in good agreement with the actual corrosion rates. The mean

absolute percentage errors of the predicted results of the tank top, the first tank wall and the tank bottom were 2.265%,
3.077% and 1.18%, the root mean square errors were 0.010%, 0.012% and 0.011%, and the corresponding coefficient of

determination were 0.973, 0.982 and 0.976, respectively. So this method can effectively predict the corrosion rates of storage

tanks.

Key words: particle swarm optimization (PSO); least square support vector machine (LSSVM) ; corrosion rate prediction
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