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Abstract [ Objective] In order to reduce the impact of high-
speed maglev harmonics on traction network, and to ensure the
normal operation of high-speed maglev trains, it is necessary to
study the harmonic characteristics of the high-speed maglev
traction power suppl system, and the corresponding harmonic
suppression methods. [ Method] The composition of the high-
speed maglev traction power supply system is studied, the dual
three-phase half-controlled 12-pulse multiple rectifier circuit
and its harmonics are theoretically analyzed and simulated.
Based on the principle of the Adaline neural network algorithm
and the harmonic characteristics of high-speed maglev trains, a

high-speed maglev harmonic detection model based on Adaline

e 22 .

is constructed. A harmonic compensation control strategy is
used to generate compensating signal of current with equal
magnitude but opposite direction to the detected harmonics, for
harmonic suppression of the system distorted currents. [ Result
& Conclusion] Simulation results indicate that before adopting
the harmonic detection and suppression method based on Ada-
line algorithm, the harmonic distortion rate is 11. 16% . After
applying this method, the content of each harmonic decreases
significantly, and the harmonic distortion rate decreases to
1.41% . The research results demonstrate that the proposed
harmonic detection and suppression method can effectively re-
duce harmonic distortion, thereby improving the stability and
operational efficiency of the traction power supply system.
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pression; Adaline algorithm

UEAE R, P ] o R R BRAT T K
Tt H BT EUEE R 600 km/h 1 25 3 4 17 51 25 1 1
FlEREAY = i <8 X - N | S N 3 |1 0 8
oo R EHETE D) B AR 5] A R G SR BT A I A
BRI EAR LR P 22 400 5 Pl ELIR LU
B L 22 T A I A U L S AR AR . R XA
AR 2R I RS S A R 2 m OR
W, HETT S ECR AR T X 46 W L O £ A
TR R R T A 2 ZR G 1) e A R T S [N 2y
S FEL O L T A 1Y) T B

H R, P 22 I 2% DR LT3 B 2 2] g ) R Iz
fBRE 132 3 TR &A1 T, ok Tk
DB, 22 2 B A O N e ) F2E S gy, 38
AT DL AATAL SRR , A 2l AR FE 0 S
FIRER . IR 28 28 19 12 ) AR o 1 e 50
I 25 SERB I it 2 M 25 AU AN S 88, 1 B b
R VR 22 Ee /N o R 28 D00 285 o 1 o o 7 S D
AT BRI , RBP4 A4 il SRS 7= A A L ) 4 M
FEL AL XTI B A T4, 9/ L T L AL PR A



$£24H

AT X o B W 0 51 A 2 5 | B R G R AT A
AR (] R, 36 5 4 T Adaline 28 [ 46 50k
FIR Vol L T DI DN A TR, SR ] 0 e A A 4 1) 3R
W, AT TV DA I S R 4 D7 RS . BESEAS
FW, T S IR I K A0 ) 77 0 T LA 8000 FR B
HR BT DS e A S DA FL U BT B, A e HL BB B
o ASSCWTSE AT o R d i TR ) A Y 2 R R AB AT
S it — AR B S, BT — € (9 TR
I

1 SEEFIIEES| MR REIE RS

1.1 F5|HRRE

VAR 77 50 4 on i as B R i 2 5 | BE i R ¢
AT 3 A, G A 2 el PR 2 D) AP B4R
UL, IV H BE 2l B 4% ke B @i A, L2 R
PWM (fik b5 BE IR i) F (19 GTO (1145 w4 ) 8
AR 5 ) B RIRE H B s OBE A , HOZ SR XU = A
P12 Bhopiy SRR gl R Y™
Al AR R TR A AT AR AR, R 2P Ak R B AR
P IS L e E KBS oy = U R AR K B R
RGHEE A 1 PR,

ME| — — — — :
A8 | | gene || ELREE | | oo | | FISBE |
ey [0 | T ) gy [ R s | |

KL ) A s L R G HE
Fig.1 Block diagram of high-speed maglev train

traction power supply system
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Fig.2 Diagram of Adaline neural network harmonic

detection model
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Fig.3 Simulation diagram of high-speed maglev multiple

rectifier circuit
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