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Control Algorithm of Two Phase Orthogonal Power Supply for
Electromagnetic Stirring System

Byung-Jun Kim, Dong—-Ok Moon, Young-Woo Kim

Dawonsys

ABSTRACT

2
2
X

ox
Nim
i"“ﬁlmlﬂ&"l‘
1 TRl o
= HFZ\:F

e g S R Al ) 3
e

AA7] wik A2 a3
A% Qe A% Fz
Z7] ke A<
WA, AR
Fapaeh A7)0 ‘L}
A AHgEE A
70 z47]— ;(ﬂ

T O]'
9 EERAE
3wt IGBT
o Wjgo] ¥ a1z
o] gl

EdE Z0171 %’4

49l F2 A7) 99
A}%EM gt A

e A7

wlo.
.S
A

o
=

2 le %‘ﬂ \“JXI

o, £ 24 8 /M

FRRE R

—L
T

o i oo ol > k
Me 4

)
-0,

SEE! ulmﬂ-o— 9 1
ok nnd A% 2N

Il w3 7|E 24 xl E_—g],%
W AEah Ae] 7o
ofgt= Witk A wk 7]Ee]
ato] A Alol7] A gkel AF
O wgep B e 29
Hahste] dg HEs
AL A W

Aol AE B =ielA Atk
oA AlEH oA
25 e

22 71%ag

L

Wl A% () A
A 24 0
Ao}
A3g wolirh. v vte,

[e]

= E fo o

-419-

3-Phase Djode

Input  Rectifier
power

DC Link 2-phase orthogonal
Capacitor ~ power supply

sl o
ik

MXAZ| mEF A|ABIR 2AF XM=
Two-phase  or thogonal power
electromagnetic stirring system

Electromagnetic
Stirrer

H"’

a7
Fig. 1

o e e -
el 3= A

supply  for

Electromagnetic
Stirrer

2 phase orthogonal
power supply

1 T

Controller n
i iy i Uy
fe 5] o O~ P da My
G da O [ o
L ref peak
o]
MLI iﬂl
a2
My, ?1
b2
scl
ch

8 2 24 Fustke Y 35 &Rel mMetst= Mo 7™
Fig. 2 Proposed control method of two-phase orthogonal
power supply
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Table 1 Simulation parameters

Parameters Value
Line to Line voltage 1,000 [V]
Input voltage frequency 60 [Hz]
Output current 5 [Hz]
Switching frequency 1 [kHz]
Inductor inner resistance Rp;, R 0.2 [2]
Output inductance L;, L» 10 [mH], 6 [mH]
DC link capacitor, C 20 [mF]
DC link voltage Ve 1,000 [V]
T 2 ASdolM ot
Table 2 Simulation results
conventional | Proposed
Parameters | Reference method method
ir1 7071 [Arms] | 714.1 [Arms] | 707.1 [Arms]
iz 707.1 [Arms] | 721.9 [Arms] | 707.1 [Arms]
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Fig. 3 simulation result waveform
(A) Proposed method (B) Conventional method
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Fig. 3 simulation result waveform
- Qutput current enlargement waveform

4. BE

w wolAe A ank *1&“ ol 2 4 Hushs A
&

9 FF AAT Aolap) 9% wHow 7} el ARE I
AEAZ WEdg BT Alo] WHL AtsT AbE Alo]
ol o §EAS AEAIAL ol ga AEa

2 1 2 8

[1] A. Luo, H Xiao, H. Ouyang, C. Wy, F. Ma and Z.
Shuai, "Development and Application of the Two-Phase
Orthogonal Power Supply for Electromagnetic Stirring,”
in IEEE Transactions on Power Electronics, vol. 28, no.
7, pp. 3438-3446, July 2013.

[2] S. Golestan, M. Monfared, ]J. M. Guerrero and M.
Joorabian, "A D-Q synchronous frame controller for
single-phase inverters,” 2011 2nd Power Electronics,
Drive Systems and Technologies Conference, Tehran,
2011, pp. 317-323, doi: 10.1109/PEDSTC.2011.5742439.

- 420 -



