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EQUIVALENT CIRCUIT MODEL OF CYCLOCONVERTER-FED
SYNCHRONOUS MOTOR SYSTEM AND DESIGN OF CURRENT CONTROLLER
LIN Hua, ZOU Yun-ping, WANG Xing-wei
( Huazhong University of Science and Technology, Wuhan 430074, Hubei Province, China)

ABSTRACT: A new analysis approach for analytic study of
the cycloconverter-fed synchronous motor is proposed, based
on the analysis of its operation characteristics. That is, the d-
and g-axis variables of a synchronous motor are decomposed to
low-frequency components (including aperiodic components)
and high-frequency components, which can be treated
separately. In this case, the resistances of rotor circuits to
high-frequency components and the effect of damper winding
on low-frequency components are negligible. Therefore, by
using this analysis approach, the equivalent circuit model of a
synchronous motor is obtained for steady-state and
quasi-steady-state analysis. Furthermore, a new approach for
designing current controller of the drive system is proposed, by
using this equivalent circuit model. The experiment and
simulation results show the equivalent circuit model
established is correct, and the approach for designing current
controller is reasonable.
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Fig.1 The spectrum of the stator voltage
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Fig.2 Equivalent circuit of cycloconverter-fed
synchronous motor

WRGALHIA VBRI 12 M8, P
AT LATEA IR S RO ST AR AT
NREN, % dy g E R TEE (FRA
BRI 2 F0, 6 AR N dy g 70
AN pAwy,, DAYy, - T IR AR B AR
M1 Park J7 %, H RS NSNS
Ay =G(P)AU + Xq; (P)Aiy
Ay = quAilq
Aty =-Ay, — AoV, = —XuAl, + EjAw
Aty = Ay + Aoy = G(P)AUy + X4 (P)AL, + EjjAw
(12)

<«

4 TEFRATATHERI
AL AR AL B AL R SEAE d, g AR AR R (1
JE TR RS 3 R .

ia 2
| 3;+vD. |
A

lg 7 A K.
la| In Ic

Ua

e

3 d qARANEFERATREREE
Fig.3 The diagram of the stator current
closed-loop control system
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Fig.4 The diagram of the stator current closed-loop
control system under small disturbances
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Fig.5 Diagram of decoupling of the stator
current closed-loop control system

FMB RS, R TS d. g
Mz B RS, T2, PRI L L RETR AR
MR, BN ELR . B> R E

T, ASSCER Y H R Y A 1 280 1 5X(20)
fitiik

A

\4

, X
Koo =kxgy, Ky =k=2t
(20)
Ko = 2%y, Ky =—2-

AP 0<k <LABIERE ZEWIRESH T, H
g, DRI ITEREfabr. Sibs b, maX@8)nl
By Tio T8 T IFIMEE BREP I — D 5

5 ABSMHE

KW LR BT J7 v, AT — S By 1 5 T
DSP {7 il (¥ A2 A2 AR M) 20’ s L ik R e BEvt 1
AHR R HIR 2%, JFC8ANIs T Hh, R
PLSEIE 1 iR,
*1 RETBEINSE
Tab.1 Parameters of synchronous motor
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Fig.6 Simulation waveforms of current
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