BHSRE

Control and Decision

ET HEMNES A E BER RS B sl
THER, WRdEdE SRR

FIHIARSL:
THER, WRiEgg, SRR, ST BB N 22 0 BEAL Y B B 5 22 FAROUARLD ). 4] 5 D3R, 2020, 35(3): 604-612.

TEZRIR]IE View online: https://doi.org/10.13195/j.kzyjc.2018.0794

BT BRSO HAB S EE

Articles you may be interested in

REE T ) B 2200738 57 20 AR ARS8 10 B HAE R iR BB 9 1
Elitist guided multi—objective fireworks algorithm with difference variation and its application in analog integrated circuits

P 5P, 2020, 35(1): 55-64  https://doi.org/10.13195/j.kzyjc.2018.0516
BT FUE RO R 22 FARTE A%

Adaptive mating control based multiobjective evolutionary algorithm

P 5. 2018, 33(3): 392-402  https:/doi.org/10.13195/j.kzyjc.2017.0055
38 W A AE S RCHE R A

Adaptive non—dominated sorting genetic algorithm

Pl PR, 2018, 33(12): 2191-2196  hitps://doi.org/10.13195/j kzyjc.2017.1032
— P T R R RS 1Y 22 AR N IR E

A multi—objective artificial bee colony based on evolutionary knowledge integrated

S5 Pe4E. 2017, 32(12): 2176-2182  https://doi.org/10.13195/; kzyje.2016.1322

HET BRI Pareto SCIC R SR 1A 290K 2 H bp 22 70 AL

Differential evolution algorithm based on environment Pareto dominated selection strategy in constrained multi—objective optimization

problem
P 5 P9, 2016, 31(1): 45-51  https://doi.org/10.13195/.kzyjc.2014.1885

e S REI TS DR R S LRV N A RS
Social spider optimization with dynamic learning strategy

FEihil 5P, 2015(9): 1575-1582  https://doi.org/10.13195/j.kzyjc.2014.0853

O sy B PR ATIASL ] S 4R o AL
Adaptive local graph embedding weighted—penalty SVM

PR 5 U5, 2015(2): 203-214  https://doi.org/10.13195/).kzyjc.2014.0017
Z Hr B & W IRTR A

Multi-objective adaptive chaotic particle swarm optimization algorithm

Pl 53 2015, 30(12): 2168-2174  hitps://doi.org/10.13195/j kzyjc.2014.1869


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2018.0794
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2018.0516
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2017.0055
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2017.1032
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2016.1322
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2014.1885
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2014.0853
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2014.0017
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2014.1869

=

Control

$ 358 FH3W
20204 3 H

5 Xk X

and  Decision

Vol.35 No.3
Mar. 2020

XEHS: 1001-0920(2020)03-0604-09

DOI: 10.13195/j.kzyjc.2018.0794

ETHENETHUNERERFCH~ES BirL

THRT, HEE, BHRA
AR JURE Tk grty A LM R B A2 %, TEFH 110004)

OB WSRO R RO R R A R I E R AR L . N T BN A SR A AR AR, A e R R
55 R U PR T 7™ i, B8 Y — e T B I N 2 2 AL O T B e Bl R 2 HAR IR AL S0, 2 SR I AG T
A SR I3 T35, AE RN AR I BEGI NI 27 29 57 SR et A% 482 5 B BEATL e A 4 By B2 e I o
AMAEIREALIERTE P, R 3 NS 2 T 4 22 A8 S8 S 7 g Sk BRI T 3 A 1 e R S B )
SRR M P B AU, S5 SRR IR A0 FEAE N e B B BT R AR S, R e AR R IR R e B I

UE T PP S A 2.

KRR WRES RIUMR HEMESE, IR B 2 HE

& 455 TE624 NHERFRERD: A

Multi-objective optimization of light oil production in atmospheric
distillation column based on self-adaptive differential evolution

DING Jin-liangT, CHEN Jia-xin, MA Xin-ran

(State Key Laboratory of Synthetical Automation for Process Industries, Northeastern University, Shenyang 110004,

China)

Abstract:

Maximizing the production of light oil in atmospheric distillation column is one of the important ways

to improve the benefit of enterprises. In order to adapt to the change of market demand and price, and to produce

high-demand and high-value light oil, a multi-objective optimization algorithm for light oil production of atmospheric

distillation column based on self-adaptive differential evolution is proposed. The algorithm adopts the decomposition

method of the penalty boundary intersection method, and introduces the perferred learning operator in the stage of

population mutation to decrease the randomness and blindness brought about by the random selection or the simple

selection of the best individual by the traditional operator.

The self-adaptive strategy is used to gradually change

the crossover mutation operator. The improved algorithm is applied to three kinds of test functions and the actual

refinery atmospheric distillation column light oil production optimization. The results show that the proposed algorithm

has obvious advantages in testing functions and can effectively improve the atmospheric distillation column light oil

production, which verifies the effectiveness of the proposed algorithm.

Keywords: atmospheric distillation column; light oil production; self-adaptive differential evolution; penalty boundary

intersection; perferred learning; multi-objective optimization
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I R 0, ok B B AR 1) S/ IMELAE B T MOEA/D-
DE #H % 0.57¢-03, 7 B (Stidk 5922 50 4 U S« 4>
A VA& PR PE. ANF 251 oR HUB R R, Dt B AL
F AT MOEA/D-DE. 4R i, 20t 55032 75 /0 500 i by
H AR RS B, i DR AT R R SRV AE W B 25 5 B
N & BB w4k, 4 E BT iR, MOEA/D-SADE %1 7E 3 fh
D ek BUER TR B3RS T R A R B R I
SN oA P, I HLAE KES 73 i B MOEA/D-DE
AN A AR 3, 2 BH et SR 10 A 28

%3 NEEEXAEZDT DTLZ, FUR ¥

200REBITERIGDE
MOEA/D-SADE MOEA/D-DE
MOP
mean min std mean min std

DTLZ1 1.59e-02 1.12e-02 1.71e-02 1.50e-02 1.50e-02 0
DTLZ2 3.78e-02 3.78e-02 0 3.79e-02 3.79e-02 0
DTLZ3 4.40e-02 4.40e-02 0 5.60e-02 5.60e-02 0

DTLZ4 4.30e-02 2.41e-02 2.54e-02 4.30e-02 3.96e-02 3.61e-03
ZDT1 3.73e-02 1.56e-02 1.05e-02 3.43e-02 1.38e-02 2.26e-02
ZDT2 1.27e-01 1.99e-02 1.70e-01 2.0le-01 2.38e-01 1.53e-02
ZDT3 4.17e-02 2.02e-02 1.56-02 7.80e-02 1.81e-02 8.32e-02
ZDT4 5.30e-01 1.46e-01 1.99e-01 4.69e-01 1.83e-01 2.48e-01
ZDT6 3.12e-03 3.10e-03 0 4.82e-03 3.10e-03 6.70e-03
F1 1.54e-03 1.52e-03 0 1.54e-03 1.53e-03 0

F2 2.36e-03 2.00e-03 2.67e-04 2.37e-03 2.00e-03 6.62e-04
F3 2.18e-03 1.74e-03 4.52e-04 2.40e-03 1.78e-03 1.01e-03
F4 7.49e-03 1.78e-03 1.16e-02 6.27e-03 1.75e-03 1.20e-02
F5 6.46e-03 3.04e-03 2.38e-03 6.51e-03 3.61e-03 2.94e-03
F6 6.13e-02 4.52e-02 1.29e-02 6.65e-02 4.26e-02 1.31e-02
F7 4.24e-02 1.63e-03 3.17e-02 1.82e-03 1.64e-03 1.02e-04
F8 8.39e-02 2.00e-03 7.95e-02 5.71e-02 2.05e-03 7.49e-02

F9 2.85e-03 2.22e-03 4.52e-04 2.96e-03 2.15e-03 7.91e-04

3 WHEERRMMES BT

T g & B T 3 7 SRR R U B0, R
G B H R R 0 A R T S8 S I T R
KA. VAR E B R BUA 4 N, 3 ) R
SR A P i R R A A SR R S e AR A, R
MIC V3 B 5 F 3 77 8 A B s A DR A (1) TR
FHR . 8 TR 25 102 B E AN E &,
B AR NSN3 1 Frs. N Bos 55 AT SMPSO.
MOEA/D. NSGA-IL 5 R A & Ty ™= & —
LRI P i S R S e i, AT L

SEUS 2R B AN T AR FMRE S 1) D 500 #1800,
A XA R 2R 0.5, 8 KGR 0.5, 2 T A8 7
73 T 2 HN 20, 52 AR HCAT & A 1 R e 0.9, F
R KRB N 2. 4P EVEI PR @ 4 fow. 18
R 26T R, 24 Fh R340 21 500 481, MOEA/D-SADE
3% SMPSO #32: M1 MOEAD i (it Ak 45 S 7E PE
ARG T, 2R IX 3 M AR A5 45 R A MR
2 kAL 22 800 AN, 4 A (1A Ak BA SR A A $2
Ft, i MOEA/D-SADE [ PF 43 43 %50 5 i 48 A 8 i BH
i, 1 ] MOEA/D-SADE 5.9 134 & fE 1 3%,
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R &R B ) VAR L B S
PF, [ I R FER AR B 6 b (HV)PO SRIE B 1 s 85104
FR I 22 IR RS, IV TS A T

HV(P) = {{Jvol(v)|v € P}. (11)

#4257 MOEA/D-SADE. SMPSO. MOEA/D
FINSGA-ILIX 4 Fft 535 1) 5 R BB HV 1 55 25
M 4] LAAR H HV $E bR B K 3753 51 9 MOEA/D-
SADE. SMPSO. MOEA/D. NSGA-II, fij HV {8 it X,
AR B HL A B LT WA SO A Ay AR M Bl T AR,
MOEA/D-SADE 5114 G it

T4 AMEEMNHEEERRHSEHVE

#3%E  MOEA/D-SADE  SMPSO MOEA/D  NSGA-II

HV 0.56 0.51 0.48 0.39

FSYH T 4R EE MOEA/D-SADE. SMPSO.
MOEA/D HI NSGA-II #: /4% & () L4k 45 . X B 7
AR IR, N T J7 (8 SEBR A = o IR T THR AR, Tt
Jrlt R 5 T gl R B U 4 B O TR UL 2,
i R 5 — IR R e — R
FEZ, W iR E S RSB E RS N
TR 7 DU R TR ), 42 MOEA/D-
SADE It 14 J& & K b 5 H SR R R R Y A B

/INME N 350°C, fi)x K AH N 367.5880°C, 1 Y6 Fl N
17.588 0 °C; Ifij £ SMPSO. MOEA/D F1 NSGA-II 1t {t.
(R e HE I R R R 4 3 0 9.026 1 °Cs
17.257 0°C A1 14.509 8 °C. MOEA/D-SADE [ #: 1 7%
0L TG B K, R Rk R g 4 R B T K
). 4 R SR AL AL P A I H T B R R A
33.8848t/h. 30.9298t/h. 28.046 8 t/h £1133.818 7 t/h.
MOEA/D-SADE 5.3 3K fif Il 45 11 & Ti de K & W ¥
A F Hoth 3 Fh 535 MOEA/D-SADE B4 AL 7= 42 ()
W R OK R BN T79.208 9 t/h, AH EE T A B R
TRANH 2k e s B B K= I AR K. — 4
K77 & BT SMPSO Hyk b Ja 1 7= &, {5 2 B
& 1F T MOEA/D F1 NSGA-II 53 4t 4k B 45 () 77 &
i AT 73, MOEA/D-SADE It 4k e 58 45 2 95 ] 1 5. A%
K, eS8 A TRy a] DL v s AR &, v] BLAS
BB ey ) T — 2R AN 2R R T I P . 9,
HRTE T W — MO 2 RN 306 55t 70t A2
HEERAE R IA R 31 6. 56 ¢RI 71 t.

ZE LTIk, A S 1 ¥ MOEA/D-SADE 7] L A
TSR AK i A, 1 O R A AR A R ] O AR e
JoT 77 il R B R B 250 5LV MOEA/D-SADE (1)
PERER 7, B RAF 1) 2 AR VE RS Sl

RS AMEEBRETERNERRBRRM~E

MOEA/D-SADE SMPSO MOEA/D NSGA-II
AN HARE
min max min max min max min max
WEPEM IR /°C 350.0000 3675880  350.0000  359.0261  350.0000 3672570  350.0000  364.5098
TR RIAUA & / (Vh) 1447802 2004242 1447802 2004242 1447802 1958616 1447802  170.2894
— B / (Uh) 86.5956 179.548 4 86.595 6 179.548 4 86.5956 179.5484  109.7596  179.5484
& o AR / (t/h) 10.0000 36.659 1 10.0000 30.6410 10.00 24.9429 10.0000 29.4516
WG E 21 °C 20.8196 37.9605 20.8196 342193 20.8196 30.0589 20.8196 37.9605
W%/ °C 49.8412 86.097 1 62.8427 86.097 1 49.8412 86.097 1 49.8412 64.663 4
wHREE/°C 3.0508 22.0669 3.0508 22.0669 3.0508 21.3911 3.0508 22.0669
WA= / (t/h) 17.4307 33.8848 17.5500 30.9298 17.8232 28.046 8 16.7037 33.8187
£k B/ (Uh) 327804 57.6639 33.0982 57.963 4 32,7789 53.4990 35.9588 543427
W LRPE R (Uh) 58.7392 79.2089 542316 79.1102 64.944 1 78.9603 56.7125 79.2023

AR KA B R BURIE BRI R, &
BV A% () BE A 22 N 2 £ 57 T RIS 7 B AR
WA, JE 3R T — R e 6 A AR vy SR M Sk A
ZREPE R T 0 A S N 2 7 A 2 H AR AL SR
1% R PBIH 73 fiff 75 925, AE AR 52 SR S B B, 5T
PO 2 S 57 AR AR R SR EE AL 15 0 B8 BB

28 X HF. 5 MOEA/D-DE &% 4E DTLZ. ZDT Al
F 2500 e @A77 50T L, I B T S b i
FE R 5 LR B SR AT b, st 2 AR
MOEA/D-SADE B R 4F (1) 2 ¢ A Shc i, se i 1R
Ui fAR e S o o s B R A R 5 1) R, A b A v o T
BB T 7 R, MY KR AR AR B ) Y R R, R
Fe T EAE AL SR B T — BB A 7V
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