[image: image1.png]% Parameters of 20 hp machine

Sb = 20%746; % rating in VA
Vrated = 220; % rated line-to-line voltage in ¥
PE = 0.853;  raved pover factor

Irated = Sb/(sqrt(3) *Vrated<pf); : raced rms current
P= a; % mumber of poles

frated = 60; % rated freguency in Hz

b = 27pitfrated;: base electrical freguency
we=ub;

wbm = 2%ub/P; % base mechanical frequency

To = Sb/ubm; % base torgue

Zo-VratedrVrated/sh;  shase impedance in ohus

Vm = Vratedvsqrt(2/3); * magnitude of phase voltage
W=V

Tfactor = (3%P)/(4%ub); % factor for torque expression

srated

.0287; % rated slip
Nrated = 1748.3; % rated spesd in rev/min

mrated=z*pitirated/60; * rated speed in rad/sec

Trated = Sb/wmrated;  rated torque
49.68; % rated rus phase current

rs = 0.1062; % stator wdy resistance in ohms




[image: image2.png]xls = 0.2145; % stator leakage reactance in ohms
xplr = xls: % rotor leakage reactance in ohms

¥m = 5.8339; % stator magnetizing reactance in ohms
rpr = 0.0764; % referred rotor wdgy resistance in ohms
XU = 1/ (1/5m + 1/x1s + 1/xplr);

g =2.8: % rotor imertia in kg m2

H = Jrubmtubn/(278b); % inertia constant in sec

Domega = 0; * rotor damping coefficient

% Calculation of torgue speed curves

vas = Vrated/sqrt(3); * specify rms phasor voltage]
ve = up; % specify excitation freguency

¥ls = (ve/ub)*xls; * reactances at excitation freguency
Xplr = (ve/ub) "xplr; * reactances at excitation freguency
xm = {ve/ub) Txm; + reactances at excitation freguency

XU = 1/ (1/5m + 1/x1s + 1/xplr);

%5 = xls + xm; % stator self reactance

xr = xplr + xm; = rotor self reactance

XSprime = xs - xmixw/Xr: % stator transient reactance




[image: image3.png]% Thevenin's equivalent
wEh = abs{(3Txm/ (£s + 37 (xls + x))) *vas);

2th = (3%mv(rs + 3%x1s)/ (s + 3¥(xls + xw ]));
reh = real{zth);

xth = imag{zth;





[image: image4.png]Compute rotor resistances
rotor resistance for max torque at s=1

EPri = sart(rth'z + (xth + xplr)“2);

Srprm = D.4%SGrt(rth'z + (xth + xplr)°2);

% determine swaxt for fixed voltage supply case
smaxt = rpr/rpri;




[image: image5.png]% determine the volts per hertz table for the machine using
set up vector of excitation frequency

W= (-400:4:400); % for lookup table, v has
ens = 3viashvin;

£ = w/ (27pi);

N = lengeh(u):

for n = 10

ve = wn);

as (we) tenb/ub;

25 = rs + 3% (abs(ve) /ub) "xls;

vrms(n] = abs(em + issh®as):

end

vEms_ve = vrms;

ve_vE = w;

% setting all initial conditions in SINULINK simulation to zero
Psigso = 0;
Psidso = 0;
Psiparo = 0;
Psiparo = 0;
wrbyubo = 0;

% set up speed reference signal for load cycling
time_vret=[0 0.5 4];
spesd_vref=[0 1 1]; * speed in per unit

% set up Twech signal for load cycling




[image: image6.png]time_tmec!
tmech_tmec)

[0 0.75 0.75 1.0 1.0 1.25 1.25 1.5 1.5 2]
0 0 -Trated -Trated -Trated/2 -Trated/2 -Trated -Trated 0 0 ];

plot (t, wrres)
Xlabel('time in sec')
Ylabel( ur/ub® in pu')
plot (v, Twech)
Xlabel('time in sec')
Tlabel(' Tuech']

plot (t,ur)
Xlabel('time in sec')
Ylabel( ur/ub in pu')
plot(t, ias)
Xlabel('time in sec')
Ylabel(' Tas')
plot (t, Tem)
Xlabel('time in sec')
Tiabel(' Toraue')
plot(t,vag)
Xlabel('time in sec')
Ylabel('Vag')





