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PART 1

not very clear

Fig. 1. Cross-section of generator, not to scale. The quadrature (q) axis is 90° electrically from the direct (d) axis. Because this is a 4-pole generator, there are 720° electrical for every 360° mechanical. The analysis
would be the same if a, b, ¢, d, and q were rotated a multiple of 90° mechanical (180° electrical).
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2.1: State Space, Case 1 (no damping)

Assuming the generator is balanced and rotating at fs=60Hz:

where [¢a, ¢p, ¢c] =

Ignoring the damping windings the state space equations can be written as such:

o
Vb
Ve
vf
Okd |

(_qu

Lgo + Lgy cos(20) + Ly
—Lna + Ly cos(20 — 270/3)
d | —Lma+ Lmv cos(20 — 4w /3)
(2

Laa = Lbb = Lcc = Lsa + st COS(29 + d))
%] and 0 = wt = 377 - t

3

dt L fm cos(20) L fm cos(20 — 2m/3)

0 0

0 0

2.2: State Space, Case 2

Vg rs+ 1] 0
Vp 0 Ts +
Ve | 0 0
vf - 0 0
Vkd 0 0
Vkq 0 0

Lgo + Lgy cos(20) + L;
—Lma + Ly cos(20 — 270/3)
d | —Lma + Ly cos(20 — 47/3)

—Lma + Ly cos(20 — 27/3)
Ly + Lgy cos(20 — 47/3) + L;
—Lima + Ly cos(20)

dt L fm cos(26) L fm cos(20 — 2m/3)
Loakm cos(20) Lokam cos(20 — 27/3)
—Lakgm1 cos(26) —Lgkgma cos(20 — 2m/3)

3.1

In compact matrix from.

slide 15

[0,

— Lo ¥ Lo cos(20 — 2w /3)
Ly + Lgycos(20 — 47/3) + Ly
—Lma + Ly cos(26)

%S

0

0
0
0

rs + 1]

0
0
0
rf

0
0

OO O O oo

0
0
0
0
0
0

—Lma + Ly cos(20
—La + Ly cos(20)

—Lna + Ly cos(20)

L fm cos(20 — 4m/3)
Lokam cos(20 — 47/3)
—Lakgmi cos(260 — 4w /3)

pzs
lkd

iq
1p
ic

ikq_

—77/3

Lgo + Ly cos(20 —27/3) + Ly

L fm cos(20 — 4m/3)

—Lma + Ly cos(20 — 47/3)

Lgo + Lsycos(20 —27/3) + L,

Lo pm cos(20 — 2m/3)
L fm cos(20 — 47 /3)

0
0
0 0 la
0 0 ip
0 0 ic
0 0 if
’I“kd 0 ikd
0 Tkq ikq
L prm cos(20)

Lyg
Liqy
Liqy
V =RI + Ly
- dt
A=—-L7'R is | here dL/dt?
B=L"

you should not included the damping here in the equations

Jr
) L pm cos(20) 0 0 iq
Logmcos(20 —2m/3) 0 0 ip
Lofmcos(20 —4m/3) 0 0 ic
Ly 0 o] |
0 0 0 thkd
0 0 0| |irg
+
Ladrm cos(20) —Lakgma cos(26) la
Logam cos(20 — 2m/3)  —Lqggmi cos(20 — 2m/3) 1
Lokdm cos(20 — 4m/3)  —Lggkgmi cos(20 — 47/3) ic
Lyay Liqy if
Lidikd 0 kd
0 qulkql Z.kq

here you did not do the partial derivative for dL/dt as explained in the lecture handouts in M3-P3
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you did not write the state spce using form for the sync. generator.

X' = AX +BU __~1
Where without damping -5
1.95 +0.05cos (20) + L;  —0.80 — 0.05cos (20 — 2F)  —0.80 — 0.05 cos (20 — 4T) 26.1 cos (26)
A —0.80 — 0.05cos (260 — 2F)  1.95+0.05cos (20) + L;  —0.80 — 0.05cos (20 — 4T)  26.1cos (20 — 2F) 1.
| -0.80—0.05cos (20 — 4F) —0.80 — 0.05cos (20 — &) 1.95+ 0.05cos (26) + L;  26.1cos (20 — 4F)
26.1 cos (26) 26.1 cos (20 — 27) 26.1 cos (20 — 4T) 444
74-107 + 1y 0 0 0 —0.1sin(20) + L; —0.1sin(20 — 2%)  —0.1sin (26 — 47) —52.2sin (26)
0 741074 + 1 0 0 —0.1sin (20 — 2¥)  —0.1sin(20) + L; —0.1sin(20 — 4F) —52.2sin (20 — 2F) 10-3H-1
0 0 74-107%+r 0 —0.1sin (20 — 4F)  —0.1sin (260 — %f) —0.1sin (26) —52.2sin (20 — 47)
0 0 0 0.086 —52.2sin(20)  —52.2sin(20 — 2F) —52.2sin (20 — 4F) 0
and
1.95 + 0.05cos (20) + L;  —0.80 — 0.05cos (20 — 2F)  —0.80 — 0.05 cos (26 — 4T) 26.1cos(20) 17"
B —0.80 — 0.05cos (26 — 2F)  1.95+0.05cos (20) + L;  —0.80 — 0.05cos (20 — %)  26.1cos (260 — 2F) 10-3 -1
~ | —0.80 —0.05cos (20 — )  —0.80 — 0.05cos (20 — 2F)  1.95+40.05cos (20) + L;  26.1cos (260 — <)
26.1 cos (26) 26.1 cos (20 — 27) 26.1 cos (20 — 4T) 444
With damping
7.4-107% + 1 0 0 0 0 0
0 7.4-107% + 1y 0 0 0 0 _ :
-5 0 0 74104 + 1, 0 0 0 in the state space equations above
A=— 0 0 0 0.086 0 0 your expressed as dL/dt but here you
0 0 0 '0 158 10— 0 are taking the derivative for
0 0 0 0 0 1.997 . 104 ||;dL;|dctt§ntces respect to theta
—0.1sin(20) + I —0.1sin (20— 2)  —0.1sin (260 — %) —52.25in (26) —0.894sin (26) 0.894 sin (20) ( eta)
—0.1sin (20 — 2¥)  —0.1sin (26) + L, —0.1sin (20 — 4F)  —52.2sin(20 — 2F) —0.894sin (20 — 2F) 0.894sin (20 — 2F)
—0.1sin (20 — )  —0.1sin (20 — 2F) —0.1sin(20) + L;  —52.2sin (20 — 4F) —0.894sin (20 — 2T) 0.894sin (26 — 4F)
—52.25in (26) —52.2sin (20 — 2F)  —52.2sin (260 — A7) 0 0 0
—0.894sin (20)  —0.894sin (20 — <F) —0.894sin (20 — °F) 0 0 0
0.894 sin (26) 0.894sin (20 — 2F)  0.894sin (20 — 47) 0 0 0
x1073H~ 1.
and
1.95 + 0.05 cos(20) + L, —0.80 — 0.05 cos(26 — 27/3) —0.08 — 0.05 cos(26 — 47/3) 26.1 cos(26) 0.447 cos(26) —0.670 cos(26) -
—0.80 — 0.05cos(20 — 27/3) 1.95 + 0.05 cos(20 — 47 /3) + L; —0.80 — 0.05 cos(26) 26.1cos(20 —27/3) 0.447 cos(20 — 27 /3) —0.670 cos(20 — 27/3)
b— —0.80 — 0.05 cos(20 — 47/3) 1.95 4 0.05 cos(26) —0.80 — 0.05cos(20 — 27/3) + L; 26.1cos(20 — 47w/3) 0.447 cos(20 — 4w /3) —0.670 cos(20 — 4m/3) < 10-3H-1
o 26.1 cos((29)) 26.1 cos((29 - 27T//3)) 26.1 cos((29 - 47r//3)) 444 6.29 5.05
0.447 cos(20 0.447 cos(20 — 27 /3 0.447 cos(20 — 47 /3 6.29 0.1254 0
—0.670 cos(26) —0.670 cos(26 — 27/3) —0.670 cos(26 — 47/3) 5.05 0 0.3762
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PART 2

1.1
The necessary excitation field current is given by iy = >
resistance and reactance.
1.2
S
I, = —=—— = 32950[4]
V3Vphi
S .
Rl = 2P _ g 5463)0)
I3

Vi _

338

~ 0.0860

. _ 2
xi= VIR o6agi0)

13

The initial conditions are put into a column vector as follows.

26904
—13452
—13452

3930
0
0

f:

Vo= ———/(2)cos(wt) = Vi, cos(0
\/(3)ﬂ) (wt) (0)

Vi = Vineos(0 — 27/3)

Ve = Vicos(0 — 47/3)

. The initial conditions at time ¢ = 0 can be calculated by dividing the given phase voltages on the bus bar with the magnitude of the load

-2
‘ Va
lg = —F/7———== s
“ /R? + X? wrong answers for the initial
v, conditions

iy = ————

Ve

TR X?
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wrong answers due to using the wrong current initial conditions and using wrong input vector (u)

-5

w104

14
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05

wrong answers

all figures here are not very clear and a little bit bluery
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Fig. 2. Current values for 4,4, 4., and iy (left) and the torque (right)
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Fig. 3. Current values for i4, iy, %, and i (left) ixq and ix, (center) and the torque (right)
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We found that without the damping windings, the generator speeds out of control which would effectively grenade itself once the mechanical limit of the structural components is reached. This is likely because of
undamped resonance in the system causing instability. But with the damping windings the generator stays at a reasonable current. The Matlab code for both models can be viewed at the end of this document.

No references/citations in the report.
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1 Appendix: MATLAB Code

Z

/4 Code for SS Model without dampers
.
/4 define synch gen wvalues

fq = 60;

vi = 377;

nrpm = f£q*120/4; J speed of rotor in rTev/min

n = nrpm * 0.10472; / speed of rotor in rad/s

S = 659%1076;
vline = 20%107°3;
vphi = vline/sqrt (3);

pf = 0.9;
w = 377;

Ia = S/sqrt(3)/vphi;
P = pfx*xS;

R = P/(Ia"2);

Q = S*sqrt(1-pf~2);
X1 = Q/(Ia"2);

L = X1 / w;

Vm = (20%10°3/sqrt(3))*sqrt(2);

iao = Vm/(sqrt(R"2 + X172));
ibo = Vm*cos(-2*xpi/3)/(sqrt(R"2 + X172));
ico = Vm*cos(-4*pi/3)/(sqrt(R"2 + X172));

ifo = 338 / 0.0860;
4 tkdo = 0;
4 ikgqo = 0;

iniCon = [iao;ibo;ico;ifo]
tspan = [0 300];
[t,x] ode45 (@myOde, tspan, iniCon);

plot (t,x(:,1),t,x(:,2),t,x(:,3),t,x(:,4));
legend('ia','ib','ic',"if ")

plot (t,((x(:,1) .*(3*xVm*pf))./(n*X1)))  wrong calculation for the torque
legend ('Torque')

Aplot (t, ((3.*xz(:,1).%Vm)./(n*xX1)))
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function dx = myOde(t,x)

w = 377;

S = 659%x1076;

pf = 0.9;

Ia = S/ 20%10°3;
P = 0.9%S;

Rl = P/(Ia"2);

Q = S*sqrt(1-pf~2);
X1 = Q/(Ia"2);

L = X1/ w;

% angle given time t

theta = w*t; /4 (2 theta)
a = -1%(2%pi/3); % (2 theta - 2pi/3)
b = -1%(4*pi/3); % (2 theta - 4pi/3)

4 define wvalues for resistance matriz
rs = 7.4%10°(-4);
rf = 0.0860;

rkdl 1.58%10°(-4);
rkql = 1.227%107(-4);
%4 R = [rs+Rl, O, o, 0, 0, O0;
VA 0, rs+Rl, 0, O, 0, 0;
VA 0, 0, rs+Rl, 0, 0, O
VA 0, 0, 0, rf, 0, O0;
VA 0, 0, 0, o, 0, 0;
A 0, 0, 0, o, 0, 0];
R = diag([rs+R1l rs+R1l rs+R1l rf]);

/% define wvalues for inductance matric
pwr = 10°(-3);
Lsa = 1.95%pwr;

Lma = 0.80*pwr;
Lsv = 0.05*pwr;
Lmv = 0.05*pwr;

Lafm = 26.1*pwr;
% Lakdml = 0.447*pur;
% Lakgml = 0.670*pur;

A
4 Lfkdl = 5.05*puwr;
% Lkdlf = 6.29*puwr;




Lff = 444+*pwr;
4 Lkdlkdl = 0.1254*pur;

% Lkqlkql = 0.3762*pur;

% ______________________________
Laa = Lsa + Lsv*cos(2*theta);

Lab = -Lma + Lmv*cos(2*xtheta + a);
Lac = -Lma + Lmv*cos(2*xtheta + b);

Laf = Lafm*cos (2*xtheta);
/4 Lakd = Lakdml*cos (2*thetal) ;
4 Lakq = -Lakqml*cos (2*thetal);

J derivative values

dLaa = -2*xLsv*sin(2*theta);
dLab = -2*xLmv*sin(2*theta + a);
dLac = -2*xLmv*sin(2*theta + b);

dLaf -2%Lafm*sin (2*theta) ;
/4 dLakd = -2*Lakdml*sin (2*thetal);
% dLakq = 2*Lakqml*sin (2*thetal);

% ___________________________________
Lba = -Lma + Lmv*cos(2*theta + a);
Lbb = Lsa + Lsv*cos(2%theta + b);
Lbc = -Lma + Lmv*cos(2*theta);

Lbf = Lafm*cos (2*xtheta + a);
/ Lbkd = Lakdml*cos (2*%thetaZ2);
% Lbkq = -Lakqml*cos (2*theta2);

/ derivative

dLba = -2*xLmv*sin(2*theta + a);
dLbb = -2*xLsv*sin(2*theta + b);
dLbc = -2*xLmv*sin(2*theta);

dLbf = -2xLafm*sin (2*theta + a);

/4 dLbkd = -2*Lakdml*sin (2*theta2);

% dLbkq = 2*Lakqml*sin (2*theta2);

% _______________________________
Lca = -Lma + Lmv*cos (2*xtheta + Db);
Lcb = -Lma + Lmv*cos(2*xtheta);

Lcc = Lsa + Lsv*cos(2*theta + a);

Lcf = Lafm*cos (2*xtheta + b);
/4 Lckd = Lakdml*cos (2*%theta3);
-Lakgml*cos (2*theta3) ;

X2

h
0

S
Q
]




134 / derivative

135 dLca = -2xLmv*sin(2*xtheta + b);
136 dLcb = -2xLmv*sin(2*xtheta);

137 dLcc = -2xLsv*sin(2*xtheta + a);

138 dLcf = -2xLafm*sin (2*theta + Db);
139 /4 dLckd = -2%Lakdml*sin (2*thetal3);
140 4 dLckq = 2*Lakgml*sin (2*%theta3);
141

142 fmmmm e

143 Lfa = Lafm*cos (2*xtheta);

144 Lfb = Lafm*cos (2*xtheta + a);

145 Lfc = Lafm*cos (2*theta + b);

146

147 J derivative

148 dLfa = -2xLafm*sin (2*theta) ;

149 dLfb = -2*xLafm*sin (2*theta + a);
150 dLfc = -2*Lafm*sin(2*xtheta + b);
151

152 A ettt
153 / Lkda = Lakdml+*cos (2*xthetal);

154 /4 Lkdb = Lakdml*cos (2*thetaZ2) ;

155 % Lkdc = Lakdml*cos (2*%theta3);

156 %

157 Z % derivative

158 / dLkda = -2*Lakdml*sin (2*thetal);
159 /4 dLkdb = -2*Lakdml*sin (2*thetal2);
160 4 dLkdc = -2%Lakdml*sin (2*thetal3);
161 4

162 e m e e e e e e
163 % Lkqa = -Lakqml*cos (2*thetal);
164 % Lkqb = -Lakqml*cos (2*theta2);
165 % Lkqc = -Lakqml*cos (2*theta3);

166 %

167 7 % derivative

168 % dLkqa = 2*Lakgml*sin (2*thetal);
169 % dLkgb = 2*Lakqml*sin (2*theta2) ;
170 % dLkgc = 2*Lakqml*sin (2*%theta3);
171

172 /4 phew that was a lot

173

174 % define inductance matriz and derivative inductance matriz

175
176 L = [Laa+L, Lab, Lac, Laf;
177 Lba, Lbb+L, Lbc, Lbf;
178 Lca, Lcb, Lcc+L, Lcf;




end

Lfa, Lfb, Lfc, Lff];

dL = [dLaa, dLab, dLac, dLaf;
dLba, dLbb, dLbc, dLbf;
dLca, dLcb, dLcc, dLcf;
dLfa, dLfb, dLfc, 0];

A V = RI + dL*I + L*dI

% L¥dI = V - RI - dL*I

/4 dI = -4nvlL (R + dL)*I + 4nvulL*V

A = -1x(R+dL)\L;

B = 1\L;

Vm = (20%10°3/sqrt(3))*sqrt(2);

u = [Vmn*sin(w.xt+pi/2);

AK = [Vm*cos (w.*t);Vm*cos (w. *t

AK = [0;0;0;377];

Au = K.*sin(wxt + pt/2);

dx = A*xx + Bx*u;

Vm*sin(w.*t + pi/2 - 2*pi/3);

- (2*pi/3)) ;Vm*cos (w. *t

Vm*sin(w.*t + pi/2 - 4%pi/3);

(4*pi/3)) ;338];

3381]1;

the three phase voltages should be zeros here since you already put {
load in the system.

10
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/4 define synch gen wvalues

fq = 60;

v 377;

nrpm = fq*120/4; J speed of rotor in rev/min
n = nrpm * 0.10472; J speed of rotor in rad/s

S = 659%1076;
vline = 20%1073;
vphi = vline/sqrt (3);

pf = 0.9;

w = 377;

Ia = S/(sqrt(3)*vphi)
P = pfx*xS;

R = P/(Ia"2)

Q = S*sqrt(1-pf~2);
X1 = Q/(Ia"2)

L = X1/ w;

Vm = (20*%10°(3)/sqrt(3))*sqrt(2);
iao = Vm/(sqrt(R"2 + X172));

ibo = Vm*cos(-2*xpi/3)/(sqrt(R"2 + X172));
ico = Vm*cos (-4*xpi/3)/(sqrt(R"2 + X172));
ifo = 338 / 0.0860;

ikdo = 0;

ikqo = 0;

iniCon = [iao;ibo;ico;ifo;ikdo;ikqo]

tspan = [0 300];
[t,x] = ode45(@my0de, tspan, iniCon);

plot(t,x(:,1),t,x(:,2),t,x(:,3),t,x(:,4));
legend('ia','ib','ic','if ")

plot(t,x(:,5),t,x(:,6));
legend ('idk', 'idq')

plot (¢, ((x(:,1) . *x(3*xVm*pf)) ./ (n*xX1)))
legend ('Torque')

function dx = myOde(t,x)

11




w = 377;

S 659%1076;

vline = 20%1073;

vphi = vline / sqrt(3);

pf = 0.9;
Ia = S/(sqrt(3) * vphi);
P = 0.9%S;

Rl = P/(Ia"2);

Q = S*sqrt(1-pf~2);
X1 = Q/(Ia"2);

L = X1/ w;

% angle given time t

theta = w*t; /4 (2 theta)
a = -1%(2%pi/3); % (2 theta - 2pi/3)
b = -1%(4*xpi/3); 4 (2 theta - 4pi/3)

4 define wvalues for resistance matriz
rs = 7.4%10°(-4);
rf = 0.0860;

rkdil 1.58*%x10°(-4) ;

rkql = 1.227%10"(-4);

/ R = [rs+R,0,0,0,0,0;

VA 0,r7rs+R,0,0,0,0;

VA 0,0,rs+R,0,0,0;

VA 0,0,0,7f,0,0;

A 0,0,0,0,rkdl1,0;

4 0,0,0,0,0,rkq1];

R = diag([rs+Rl, rs+Rl, rs+Rl, rf, rkdl,

% define wvalues for inductance matric
pwr = 10°(-3);
Lsa = 1.95%pwr;

Lma = 0.80*pwr;
Lsv = 0.05*pwr;
Lmv = 0.05*pwr;

Lafm = 26.1*pwr;
Lakdml = 0.447*pwr;
Lakqml = 0.670*xpwr;

Lfkd1
Lkd1lf

5.05*%xpwr;
6.29%pwr;

rkqll);

12




Lff = 444x*pwr;

Lkd1lkdl = 0.1254*pwr;

Lkqlkql = 0.3762*pwr;

Y
Laa = Lsa + Lsv*cos (2*xtheta);

Lab = -Lma + Lmv*cos (2*xtheta + a);
Lac = -Lma + Lmv*cos(2*xtheta + b);

Laf = Lafm*cos (2*theta);
Lakd Lakdml*cos (2*theta) ;
Lakq -Lakqml*cos (2*theta) ;

/ derivative values

dLaa = -2*xLsv*sin(2*theta);
dLab = -2*Lmv*sin(2*xtheta + a);
dLac = -2*Lmv*sin(2*xtheta + b);
dLaf = -2*xLafm*sin(2*xtheta);
dLakd = -2xLakdmil*sin(2*xtheta);

dLakq = 2*Lakqml*sin(2*theta);

Z ___________________________________
Lba = -Lma + Lmv*cos (2*xtheta + a);
Lbb = Lsa + Lsv*cos(2%xtheta + b);
Lbc = -Lma + Lmv*cos(2*theta);

Lbf = Lafm*cos (2*xtheta + a);
Lbkd Lakdml*cos (2*xtheta + a);
Lbkq -Lakqml*cos (2*theta + a);

/4 derivative

dLba = -2*xLmv*sin(2*theta + a);
dLbb = -2*Lsv*sin(2*xtheta + b);
dLbc = -2*Lmv*sin (2*xtheta) ;

dLbf = -2%xLafm*sin(2*theta + a);
dLbkd = -2*xLakdmil*sin(2*xtheta + a);

dLbkq = 2*Lakqml*sin(2*theta + a);

Z _______________________________
Lca = -Lma + Lmv*cos (2*xtheta + Db);
Lcb = -Lma + Lmv*cos(2*xtheta);

Lcc = Lsa + Lsv*cos(2*theta + a);

Lcf = Lafm*cos (2*xtheta + b);
Lakdml*cos (2*theta + b);
-Lakgml*cos (2xtheta + b);

|
[elNe]

L

Q
nn
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4 derivative

dLca = -2*xLmv*sin(2%theta + b);
dLcb = -2xLmv*sin(2*theta) ;

dLcc = -2*xLsv*xsin(2*theta + a);
dLcf = -2*xLafm*sin(2*xtheta + b);
dLckd = -2*xLakdml*sin(2*xtheta + b);

dLckq = 2*Lakgmi*sin(2*theta + b);

Z ___________________________
Lfa = Lafm*cos (2*theta);

Lfb = Lafm*cos (2*theta + a);
Lfc = Lafm*cos (2*theta + b);

/4 derivative

dLfa = -2*xLafm*sin(2*xtheta);

dLfb = -2*Lafm*sin(2*xtheta + a);
dLfc = -2*%Lafm*sin(2*theta + b);
% _______________________________

Lkda = Lakdml*cos (2*xtheta);
Lkdb = Lakdml*cos (2*theta + a);
Lkdc = Lakdml*cos(2*theta + b);

/4 derivative

dLkda = -2*xLakdmil*sin(2*theta);
dLkdb = -2*Lakdmil*sin(2*theta + a);
dLkdc = -2*xLakdml*sin(2*xtheta + b);
-
Lkga = -Lakqmil*cos (2*theta);

Lkgb = -Lakqml*cos (2*theta + a);
Lkqc = -Lakqml*cos (2*theta + b);

/4 derivative

dLkqa = 2*Lakqml*sin(2*theta);
dLkgb 2*xLakqml*sin (2*theta + a);
dLkqc = 2*Lakqml*sin(2*xtheta + b);

/% phew that was a lot
/4 define inductance matriz and derivative
L = [Laa+L, Lab, Lac, Laf, Lakd, Lakq;

Lba, Lbb+L, Lbc, Lbf, Lbkd, Lbkg;
Lca, Lcb, Lcc+L, Lcf, Lckd, Lckqg;

inductance matrizc
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Lfa, Lfb, Lfc, Lff, Lfkd1l, 0;
Lkda, Lkdb, Lkdc, Lkd1f, Lkdlkdl, Lkqlkql;
Lkqa, Lkgb, Lkqc, 0, 0, Lkqlkql;];

dL = [dLaa, dLab, dLac, dLaf, dLakd, dLakqg;
dLba, dLbb, dLbc, dLbf, dLbkd, dLbkqg;
dLca, dLcb, dLcc, dLcf, dLckd, dLckq;
dLfa, dLfb, dLfc, 0,0,0
dLkda, dLkdb, dLkdc, 0,0,0;
dLkga, dLkgb, dLkqc, 0,0,0;];

> ’

B B

A V = RI + dL*I + L*dI

A L*dI = V - RI - dL*T

4 dI = -4nulL (R + dL)*I + 4nuLx*V
A = -1x(R+dL)\L;

B = 1\L;

Vm = (20*%10°(3)/sqrt(3))*sqrt(2);
u = [Vmn*sin(w.*xt+pi/2), Vm*sin(w.*t + pi/2 - 2%pi/3), Vm*sin(w.*t + pi/2 - 4xpi/3), 338, 0, 0]';
Au = [Vm; Vm; Vm;377;0;0];
iu = Kxsin (377.*t + pi/2);
dx = Axx + Bx*u;
end
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