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Study on Optimal Pressure Load Decision of Sliding Contact in the Pantograph-catenary
System Under Multi-objective Condition
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Abstract: In the sliding electrical contact of pantograph-catenary system of railway electrification system, the cur-
rent carrying efficiency, current carrying relative stability coefficient, wear rate and the contact resistance affected by
pressure load are important parameters reflecting the pantograph catenary friction and current collection effect. First-
ly, the experimental data is used, the prediction model of four parameters is obtained by optimizing the extreme learn-
ing machine with snake algorithm. On this basis, the optimal pressure load objective function is set up. As for the
pressure load optimization, a reference point generation method is proposed to improve the non-dominated sorting ge-
netic algorithm- Ill. The pressure load is optimized to obtain a uniform and wide pareto solution set. The CRITIC
method is used to calculate the objective weight of pareto solution set. Considering the influence of speed of train, an
adaptive factor is introduced to obtain the adaptive weight. Finally, the optimal pressure load is determined by TOP-
SIS method of virtual worst solution so to provide theoretical basis for active control of pressure load of pantograph-
catenary system.

Key words: pantograph-catenary; optimal pressure load; multi-objective optimization; multi-objective decision-

making
N HZ . KR B 2 5 I8 2R G s 4
0 3% B, BN FE ) 30 S A B S I B e 1K
TERL AL RS 5 10 RGeS o, by SRAAPLBHL SO0 5 AR S 2 G
3T 04 P 9 A 2 4 B 75 1) 3% 0 R 2 Tk ) D6 b A 51 FE ) 3095 S R0 B 0% BRI o

Wi B :2024-07-25; &2 HHJ:2024-09-27
ESWH 1L T4 AR SR B B H (2019-2D-0034) .
Project Supported by the Natural Science Foundation of Liaoning Province(2019-ZD-0034).



Wi 557

PRibtle, 2 88, BRI, 46 5 R Sl i 2 FARZ A T R D i s oe 207

AR AR 7225 M v B 2 B 07 75 D) B4 11 A2 i
REWEE SR BRI MR T 2 5
M By A iy, R 1 I AZ L 5 I AR T A L FERLAE
Y NP U BRSPS A T
ERR0 RE= A TN DT T S € =T T RS A
L B 2R B G D, e e MR s AR X R
T FRARS I i 2 2 L, B AR R R
JNIIARER 5 I PR R A iR e P S B/ s
B LT/, 5 IR SZ e e, i fe
JE 72807 B2 AL 4 RS EOR BT FRAIRES

AER BT S 2 B s (L3, i NSGA-
™, 752 BAR LA b o f By et AR H L 4n (8]
38 o B NSGA - 533 DA 15 8 L e S
7 B L B DX AR BARURE A A R B8 B AR XS FH P 19 A5
FIAR P A TOAR I N B FE . NSCA-TI AT
S AT BE R, VT LA S R R i = k2 B A
AR (EARE 39— 10] X SRy 45 SR T A5
LS S AR A R BRI, I AR HEAS [ 1 7] R FH
ANEEZSH AN, £ Bk E2h FE M
HATABTE RN A PRSI L TR T 3
SIRAS L A it IS8 AF7™50T , A3 5 7E 5 I s 7 2 far
1Y) 3= B4 ) ) S s e SR il v P 0 R 2 W
WRA A R R T b A T i L 3 o

TESC[14-16 D6 R 77 e SRR 5T b, % &
1) B SHORNE 21 5 2 B s 005 /0 ) 24
pareto IR X T H TE S L 7 38 Aar p 5 AR
TR N U, S5k X5 pareto fiff A2 £ 48 17
PR INTERSAE B IR AR 22 ] (0 IR ) 25 1R

PRI, S HP R FH S 36 25 o g S DL AR AR i R
2 ) B2 W 4% (SO-ELM) #E 4TI 215 51 5 Wiz 17
SHCHIALAY | I 5L T AR Sy 10 B AR LR
J13845 B AR sR B 72 2 HAR U0, 42— Fh it X
=5 I g #ter O IR0 Y 225 a5 AR i ek
S RCHE B AL E— L (NSGA-III), fiff FH ek b i 1 5
AT E AR pRECHA T LRSI 2 AT pareto BT A
£ fE 2 BAnueikrh  ff 1 CRITIC 1155 S s
VR A 4 48 8 1 WA, I 2% LA RS 1Y)
e S A G NI = B VAT R O 8 U s ER i e o koA
SIS A Y HrE 0 7 38 WA, et [l
N FER 45 AU 4 i TOPSIS ¥2: % =5 W et s )
T AT

1 EEh AR SLIE A AR

1.1 BEhEEMTLE
SCHG T B T Bl A Ak SR ML AT LA 1.

ISR AL AT DA i B BILAS Bl R i R e A s
SR L s T P52 5 5 1 il S A 2 TE Y
“ZUisg . RITREILE L,

1 EEhEREASIIEH
Fig.1 Sliding electrical contact experimental machine

Table 1 Experimental scheme
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Table 3 The objective weights of pareto solution set
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Table 4 The adaptive weights of pareto solution set
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Table 5 The relative proximity of pareto solution set
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1 67.527 0.753 811 73.179 0.730 872

2 67.112 0.753 776 72.7745 0.730 870

3 67.942 0.753 767 73.616 0.730 820

4 66.697 0.753 664 72.313 0.730 813

5 68.356 0.753 647 74.055 0.730 714
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