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Induction 3-phase motor theory and L Tspice model by Sohor U.N. 2008
http://ie.archive.ubuntu.com/downl oad.sourceforge.net/pub/sourcef orge/d/proj ect/di/diel/Sohor
Modelling_LTSPICE.pdf p.95-105.
L Tspice model revision by Kubov V.1. 2013

Induction 3-phase Motor by Sohor & Kubov
PPM - rotations per minute

W - angular speed. Point of Load {Rad/s}

M - Magnetic Torque {N*m}

A,B,C - electric phases

N - electric Neutral

N

s

SINE(0 {A

< o
[ =2

{FO}000)

]

SINE(0 {A0} {FO} 0 0 -120) .param w0=2*Pi*50/2 T0=60
Vc I=T0*Torque0(V(w)/w0)
—(—=
; Torque Laws
SINE(0 {A0} {FO} 0 0 120) func Torque0(x) {0} ; Free Run
.param A0=300 F0=50 func TorqueC(x) { sgn(x)*u(abs(x)-0.1) }; Constant
] func Torquei(x) { x }; Viscouse Friction
tran 2 startup uic .func Torque2(x) { sgn(x)*x**2 }; Friction x"2

Test schematic. IndMot3phTest.asc

firam L:tz(:Lr:3;2er2=Rr*3;'2 .param Np=2; Stator Pole Number
m=sqrt(Ls*Lr)* .param J=0.62; Moment of Inertia

+ knfLm;‘sqrt(Ls*LrZ) !(:: Lfalf {:;0} .param k=0.97; Mutual Coupling Coeff
+s3=sqri(3) :ray Y .param Ls=29.4m; Stator Induction

Kbx Lb Lx {-k0/2}
Kby Lb Ly {k0*s3/2}
Kcx Lc Lx {-k0/2}
Kcy Lc Ly {-k0*s3/2}

V=Np*V(W)*(3/2*Lm*I(La)+Lr2*I(Lx))

Jaram Lr=29.7m; Rotor Induction
Jparam Rs=67m; Stator Resistance
Jparam Rr=32m; Rotor Resistance

Angular Velocity

—W
Bt w

(Rr2} &)

Torque
I=Np*s3/2*Lm*((I(Lb)-I(L.c))*I{Lx)-s 3*I(La)*I(Ly))

{Rs}

Sohor U.N. design 2008 Moment Rotations

Kubov V.l. revision 2013 RPM
Bm Bn
{Rr2}
=-Np*V(W)*(Lm*s3/2*(I(Lb)-(Lc)+Lr2*I(Ly)) V=I(Bt) V=V(W)/2/Pi*60

Motor Model. IndMot3ph.asc
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Free run. Torque0.
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Viscous Friction, power 1. Torquel. TO=100. |
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Viscous Friction, power 2. Torque2. T0O=100. |
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Constant Moment Torque. TorqueC. T0O=100 |
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