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Table 2 Selected real data from the daily table for

one week’s production in tank 2101
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Fig.4 Current efficiency optimisation with different algorithms



2024 4F 10 A4 5 i

MORAE . TR NSCGA -1 LR LR T2 S5 - 13 -

13 200
13000
< 12 800}
i 12 600}
w2 124001 ¥
paks ]
E 12200} . »
= 12000% —=— SFR{E 3
—o— ICHENSGA-II B: A1k
11 800 —— [EGINSCA-ILE B4k
11 600 1 1 1 1 Il Il Il Il Il Il Il Il 1
1 5 10 15 20 25 30 35 40 45 50 55 60
RS
() THRE S S PRE

—o— MLHENSGA-TIEE i 5 5L Bk 25 i
—e— (FHNSCA-IE B SR B AL 2 18

_ B —— B P GENSCA-TIE LA AL 22 1

= or

= 9

!

1290

3 30

#2300

R

23 ‘

B 1 5 10 15 20 25 30 35 40 45 50 55 60
BARS
(b) T B SRR L

BS5 AFRALREEREFEILL

Fig.5 Optimisation of energy consumption per tonne of aluminium with different algorithms
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Table 4 30 sets of validation parameter data S )
F5 u/v  T,/C  tyy/s h,/mm h./mm T q/kg =94
1 3952 95 35 290 170 2.58 2970 g o B HENSCA-IIE
2 3955 955 40 285 180 2.58 2990 By L —o— fEGENSCA- T %
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Fig.6 Convergence curves of different algorithms
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Fig.7 Pareto frontiers of different algorithms
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Table 5 Optimisation results of the parameters of the two algorithms

gk 0/ % W/kW +h u/v T,/C Ing/S h,,/mm h./mm T q/kg
{655 NSGA-11 241 95.35 12 446. 65 3.983 945 40 290 180 2.6 3040
Pk NSGA -1 B3 95. 66 12 424. 54 3.988 948 40 290 190 2.56 3080
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Optimisation of aluminium electrolysis process parameters
based on improved NSGA -1I algorithm
YE Jiao', XU Yang', CAO Bin’
(1. College of Big Data and Information Engineering, Guizhou University, Guiyang 550025, China;

2. Chalco Intelligent Technology Development Co. , Ltd. , Hangzhou 311100, China)
Abstract: To improve the utilization efficiency of electric energy and reduce the energy consumption of aluminium
electrolysis ,according to the real production data of an aluminium plant in Guizhou, the optimization model of
aluminium electrolysis process parameters was constructed with the multi-objective of maximum current efficiency
and minimum tonne of aluminium energy consumption by using the grey correlation analysis method to select the
seven parameterswith significant impact, including cell voltage (U), electrolysis temperature (7)), feed interval

(ty) , aluminium level (h, ), electrolyte level (h,) , molecular ratio (r, ) and out aluminum (g¢). The improved

Non-dominated Sorting Genetic Algorithm (NSGA -11) was used to compare and analyse the differences between 60
sets of actual values and the theoretical values of the traditionaland improved NSGA —1I algorithm, the performance
of the algorithm was verified using 30 sets of actual production data, and the Pareto front was obtained by iterative
calculations using MATLAB software. The results show that the optimal set of current efficiency of the improved
NSGA —11I algorithm is 95. 66% , and the energy consumption of tonnes of aluminium is 12 424. 54 kW-h; compared
with the traditional NSGA —1I algorithm, the current efficiency is improved by 0. 31% , and the energy consumption
of tonnes aluminium is reduced by 22. 11 kW - h, which achieves the effect of energy saving and consumption
reduction, and verifies the effectiveness and applicability of the improved NSGA —1I algorithm in improving the
optimization of the process parameters of aluminium electrolysis. It verifies the effectiveness and applicability of the
improved NSGA —1I algorithm in improving the optimization of aluminium electrolysis process parameters, and can
provide reference suggestions for the optimization of aluminium electrolysis energy saving and production design.

Key words: aluminium electrolysis; energy saving and noise reduction; process parameters optimization ; improved
NSGA -1I algorithm; maximum current efficiency; minimum tonne of aluminium energy; grey correlation analysis;

restraint condition



