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Optimization design of amorphous dry-type transformer based on
multi-strategy improved PSO

Liu Daosheng Wang Yongsheng Huang Guoxuan Liu Longsheng

(School of Electrical Engineering and Automation, Jiangxi University of Science and Technology,Ganzhou 341000, China)

Abstract: To address the challenges associated with long cycle times, low efficiency, high manufacturing cost, and
significant energy consumption in the optimization design of transformer, a multi-strategy improved particle swarm
optimization algorithm has been utilized. This algorithm is used to optimize the parameters of amorphous alloy dry-type
transformer (designated as AMDT) in combination with an optimization system developed on the Visual Basic 6.0
software experimental platform. During the particle initialization stage, the Logistic-Tent chaotic map is applied to
improve the initial diversity of the particles. Additionally, the dynamic learning factor and the nonlinear dynamic inertia
weight coefficient are developed to improve the local optimization accuracy and enhance its global optimization ability.
The optimization of the SCLBH19-400/10 amorphous dry-type serve as a case study, the particle swarm optimization,
quantum particle swarm optimization, adaptive particle swarm optimization, chaotic particle swarm optimization, and
multi-strategy improved particle swarm optimization algorithm are used to optimize the parameters. The experimental
results show that compared with the traditional artificial design scheme, the traditional particle swarm optimization
algorithm, and the other three improved particle swarm optimization algorithm optimization schemes, the multi-
strategy improved particle swarm optimization algorithm significantly and improve computational efficiency. It achieves
a reduction in total loss associated with amorphous dry-type transformer by 15.41% and decreases the main material
cost by 14. 81%. These results substantiate the effectiveness and superiority of the multi-strategy improved particle
swarm optimization algorithm.

Keywords: amorphous alloy dry-type transformer; optimization design; multi-strategy improved particle swarm

optimization algorithm; Logistic-Tent chaotic map;dynamic learning factor
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Fig. 8 The output interface of the product parameter
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Table 4 Iron core and winding parameters optimization results of SCLBH19-400/10 AMDT

M ZH AT PSO APSO CPSO QPSO MIPSO
B 5/ mm 87 76 76 76 76 75
B0 H 98/ mm 142. 24 142. 24 142. 24 142. 24 142. 24 142. 24

R Z 5L 20 21 21 21 21 21
K4 R/ mm 590 615 610 610 605 610
L ELR 58/ mm 0.7 0.6 0.6 0.6 0.6 0.6

1o R 2 B 10 10 10 10 11 11
EEZLJE/mm 4.50 1.75 4.7 4.6 5. 30 5. 30
B EZL %S/ mm 1.90 2.24 2.2 2.1 2.00 2.00
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Table 5 Loss and temperature rise parameters optimization results of SCLBH19-400/10 AMDT

PERES AL AT PSO APSO CPSO QPSO MIPSO
e/ W 195 193 190 190 191 185

L FE/ W 3459 3060 3001 2 985 2 992 2 906
SARFE/W 3654 3253 3190 3175 3182 3091
FEARBIAE 2/ Y0 — 10. 98 12.70 13.11 12.90 15. 41
FHBLH /% 4. 04 4. 14 4.10 4.10 4.10 4.05
REZHEF/K 73.6 81.7 78.7 80. 2 83. 4 83.0
FES4LIRF/K 69.5 58.3 60. 2 61.7 59.3 58.9

A/ % 98. 771 98. 843 98. 838 98. 835 98. 833 98. 828
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Table 6 Weight and cost parameters optimization results of SCLBH19-400/10 AMDT

2SR AT PSO APSO CPSO QPSO MIPSO
BT /kg 1208 1048 1042 1035 1 040 1030
RS 4 H kg 72.7 64.9 64.5 64. 6 63.8 64. 3
RS L E ke 90. 4 116.1 99. 2 96. 9 115.8 105. 8
B AN i A 225 220 197 190 215 205
M kg 1596 1449 1403 1 387 1435 1405
Bt A /T8 38 656 33 536 33 344 33120 33 280 32 960
R SL A/ T 1599 1427 1418 1421 1403 1414
BES A/ T 2 441 3134 2 678 2 615 3126 2 856
e 5 M A/ T 2 475 2 420 2 169 2 091 2 365 2 255
R /T 45171 40 517 39 609 39 247 40 174 38 485
MEERE/ % — 9.22 12.10 13.13 10. 09 11. 97
AT R/ % — 10. 30 12.32 13.12 11. 06 14. 81
PATHF A/ — 15. 85 16. 06 15. 34 14. 42 13. 66
% 5 AT, PSO.QPSO L K 3 fprgk it PSO 14k i X
Ol 2 T 8 R 58 A URE AT 22 R A fEL B A 4 A T i 500001 oo
AR 10.98% ~15. 41 %, Hivh . MIPSO 24 5 5 1 . B 48000 e
W E L 15.41%, | —+— MIPSO

/78

HI 6 R 7E R EE D7 1T, S AL 8 N TR0 Ir s T L 461000

SRV EE I BT AR, e S 9. 22% ~ %44000
13. 13% (1 5 4 B A%, Hdh, MIPSO FE & 2 % 11.97%, ﬁ
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R,
FERUA S 07 T AN T H I R L 5 Rk 38 000l
et S B 10.30% ~ 14. 81% A F A i A% [ AR, 1A #E, BRI
MIPSO 25 5 e 4, BUAS BEAR R f i, 35 8] 14. 81 % .18 F B9 F A A T8 30 4 i 4k &
Hifn 4 A, XEH] MIPSO 78 A4 35 2 77 it B A o Fig.9 Dynamic optimization curve for the main material cost
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