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Harmonic and Torque Ripple Reduction of Electric Propulsion System
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Abstract : The input current of three phase rectifier which is mainly used in the propulsion system of the electric propulsion ship includes a variety
of low order harmonics. To reduce these harmonics, the power conversion system, used in the large vessels which high power is required, is
currently used the rectifiers of 12-pulse output, but it still has a problem that occurs 12+l harmonics. Also, in the case of the direct torque control
technique which is widely used for the speed and torque control, the torque ripple is severe and the input current of motor has greatly included
harmonics by the switching of the inverter. In order to reduce harmonics and improve the performance of torque control, this paper presents that the
auxiliary supply assisted into the 12-pulse rectifier of the electric propulsion system using direct torque control technique. We confirm the validity of

the proposed method through the simulation under the environment of a real vessel system.
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Fig. 2. Hypothetical current of 12pulse rectifier.
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Fig. 3. Block diagram of direct torque control.
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Fig. 4. Characteristics of hysteresis.
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Fig. 5. Configuration of auxiliary supply.
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(e) Torque response of motor(100[%]load)
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Fig. 7. Simulation responses for without auxiliary supply.
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Fig. 8. Simulation responses for with auxiliary supply.

R
i)
2
e

5 4 &

AA iy Adutel A7FAI=gle] HEust g o
FAAE7] &4 Alede Z77] 2 JAHE AFgoR A
Fogol iy JHAF 2= nxy Ao
= Qldl 7171 2 "] EAfe] wAs sheade] Atk
T3 FAAF7 HE 2 EgAofd wo] ALg3slar ¢l
v AFEIA ] WA Aeoe B gEo] tha AA
WA GHS 2ta ok B Aol A olee EAF
< A A Ex dds 1282 AR FHE
A7l =9 AR 333 g 29 uf 33 S i
staat stk AlEdeld Ay FUAEVY SESH
EAe] Wb Mle] 49dF ge] A A
o FUAE7] 949 Afel £FEE= (12mxhAke] i
Z29 A&l 71E9 5[%olA 1.2[%]= A AREHASS
FTazvdgge] $A4S S3 sk =9, A4
Ao} Al s|xHE g MEd o3 wAEs ApEe] W
TN EIYES B AF 989S T Bagows F
A7 E 2E5% A5 2 53t Al A 74
HASS AT - A}

[1] Bose, B. K.(1987), “Power Electronics and AC Drives”,
Prentice-Hall, pp. 68-120.

[2] Wu, Bin(2006), “High-Power Converters and AC Drives”,
IEEE Press, pp. 38-81.

[3] Buja, G., D. Casadei and G. Serra(1997), “DTC-Based
Strategies for Induction Motor Drives”, IECON ’97, pp.
1506-1516.

[4] Tanaka, T., N. Koshio, H. Akagi and A. Nabae(1996), “A
novel method of reducing the supply current harmonics of
a 12-pulse thyristor rectifier with an interface reactor”,
IEEE LAS Annual Meeting, pp. 1256-1262.

[5] Fukuda, S. and I Hiei(2005), “Twelve-pulse thyristor
rectifiers with reduced input current harmonics”, in Proc.
IEEJ IPEC, Niigata, Japan, pp. 990-994.

[6] Liu, Y. H, N. R. Watson and J. Arrillaga(2003), “A new
concept for the control of the harmonic content of voltage
source converters”’, Proc. of IEEE PEDS03, pp. 793-798.

AuAEFd 20129 108 3¢
QueAd 20133 01 18Y (17D

2013 02¥ 199 (2=hH
AL - 20131 02€ 259



