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Abstract
Raweekul, S., Kulworawanichpong, T., and Sujitjorn, S.
Modelling and simulation of multiple single - phase induction motor
in parallel connection
Songklanakarin J. Sci. Technol., 2006, 28(6) : 1335-1350

A mathematical model for parallel connected n-multiple single-phase induction motors in general-
ized state-space form is proposed in this paper. The motor group draws electric power from one inverter.
The model is developed by the dq-frame theory and was tested against four loading scenarios in which

satisfactory results were obtained.
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Table 2. Steady-state performance of each test case
Case 1 Case 2 Case 3 Case 4
M1 M2 M3 M1 M2 M3 M1 M2 M3 M1 M2 M3
Supply Current (A_ ) 25.44 17.48 3242 22.07
Motor Current (A_ ) 8.48 848 848 848 485 415 848 10.09 1385 848 591 7.68
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Motor Slip 0.065 0.065 0.065 0.065 0.033 0.026 0.065 0.061 0.086 0.065 0.032 0.030
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Notation List

B~ viscous friction coefficient (Nim/rad/sec)
[.0, 1.1, theq-axis and the d- axis current components of stator and rotor (A)
J, moment of inertia (Kg -m2 )

N,,s’ N,, Nq,_, N, winding turns on the g-axis and the d-axis of stator and rotor
leakage inductance of the stator main winding (H)

leakage inductance of the stator auxiliary winding (H)

leakage inductance on the rotor winding (H)

e’ L, mutual inductances on the d- and the g-axes (H)

self inductance on the stator q-axis (H)

cross inductance between the stator - and d-axes (H)

cross inductance between the stator g-axis and the rotor g-axis (H)

cross inductance between the stator g-axis and the rotor d-axis (H)

self inductance on the stator d-axis (H)

cross inductance between the stator d-axis and the rotor g-axis (H)

cross inductance between the stator d-axis and the rotor d-axis (H)
d

P

P number of poles (pole)

P

r

53

qsqs
gsds
qsqr
gsdr
dsds

dsqr

SASASASASRSASESNS NN

dsdr

permeance of airgap
1,7, T, the g-axis and the d-axis resistance components of stator and rotor ()
T electromagnetic torque (Nm)
T load torque (Nm)

L

V.V, V.V, theq-exesand d-exes voltage components on stator and rotor(V)
0} speed (rad/s)

0 phase difference between the and axes (rad)

superscript S  denotes stator-side quantities

superscript »  denotes rotor-side quantities

superscript ' denotes transformed quantities to the reference - axis of the stator

g

S

N



