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Neural network optimal control for wastewater treatment process
based on APSO

QIAO Junfei,PANG Zefang,HAN Honggui
(College of Electronic and Control Engineering,Beijing University of Technology,Beiing 100124,China)

Abstract:Due to the high energy consumption of activated sludge wastewater treatment process,a new intelligent
optimal control system is designed in this paper by considering the effluent quality and the relationship between the
Ibiochemical reaction parameters. This control system is used for the benchmark simulation model(BSM1)' proposed
by the International Water Association(IWA). The APSO is utilized to optimize the dsolved oxygen and MLSS
levels in the fifth compartment and the nitrate level in the second anoxic tank. Meanwhile,the outputs of BSM1 are
predicted by the neural network,and the energy consumption is cut down whthin the effluent water quality standar-
ts. The simulation results show that,comparing to the cloose-loop control strategy,the totle energy consumption of
this proposed optimal control system is lowered by 4.614%,the neural network optimal control strategy can signifi-
cantly reduce the energy consumption of activated sludge wastewater treatment process.

Keywords: ;-wastewater treatment; intelligent control; optimal control;particle swarm optimzation; neural network
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BSM1 ( benchmark simulation model No. 1) Z#f F, %
FERSREFEME R REFEA R E/D, RAT £ Biri
{2 ¥ (multi objectives genetic algorithm, MOGA ) X
B R HEAT AR R . S S 9
RRERWMAEKENLHTE, RARABRER
BICRSBEFER R L R BB/, B R AW
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HE5BREEEMILRARER A S8 SRGERE
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Fig.1 The flow chart of APSO algorithm
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Fig.2 General overview of the BSM1 plant
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Fig.3 Optimal control system
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Fig.4 The response curve of Sy, concentration in the
2th unit
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Fig.9 The optimal curve of S,, ¢ concentration
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HAK BB ETER T, 0T KA B RERE. 32 1 B
ADASE T BB IR 15 K AL BG 7KK R ik 45,
FRRIESR 2 AR T LLRI, 5K S RE T
AR E WA T 4.614% , TEERCRUIE. Lk
HiRFW B B OUAL T 07 vk BE B 7E AR IIE H /K 7K i
IARBYBRTHR T BB T3

®1 ARG ERAE SRR H A KRB

Table 1 Comparison of effluent quality with closed loop control and our optimal control
#47k BOD,/ #i7k COD/ HK N/ HAK Syn/ ik TSS/
e (gBOD -m™®) (gCOD-m™®)  (gN-m™) (gN-m™) (§SS-m™)
PR B4 ] 13 2.607 3 46.887 4 16.818 2 2.829 8 12.1358
A 2.766 0 48.076 6 14.599 5 3.1398 12.999 0

R2 HEH SR RISKREAIREFEL B

Table 2 Comparison of energy consumption with closed loop control and our optimal control

ik FE g Q/ (kg poll. units/d) E,/(kWh/d) E,./(kWh/d) E/(kWh/d)
P Ff ] o1 6 086.3 3 666.9 212.512 3879.4
Ak 6 198.7 3422.5 277. 869 3 700. 4
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