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Modeling and simulation of sinusoidal steady-state circuit
based on MATLAB/Simulink

Ding Shuo Zhang Fang Wu Qinghui
(College of Engineering, Bohai University, Jinzhou 121013, China)

Abstract: To accurately analyze the sinusoidal steady-state circuit, a simulation model of a typical sinusoidal steady-state
circuit is established by using M language and Simulink toolbox in this paper. The establishment processes of a circuit
system’s mathematical model and simulation model are described and simulated in the environment of MATLAB/Simu-
link. The simulation results show that it is simple to establish a simulation model of a circuit system using M language
and Simulink toolbox. The simulation results are the same and they correspond with the theoretical analysis. The two
methods are applicable in the establishment of simulation models of middle and small scale circuit systems, but Simulink
toolbox is more effective in the modeling and simulation of large scale circuit systems.
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US=10 * cos(pi/3)+10 % j * sin(pi/3);
A=[3,—1,—1;2,1,—2;—1,—(3.14 %)),
(143,14 % j+1/(3. 14 * 1x D)3 % 455 SN
B=[US;0;01; %6 L Jii AH A
U=A\B; ¥ & 25 i A 1 R B
Ul=U(1);
U2=U(2);
U3=U(3);
t=0:1e—4.0.05;
ul =sqrt(2) % abs(U1) % sin(314 * t+angle(Ul));
u2=-sqrt(2) * abs(U2) % sin(314 * t+angle(U2));
u3=sqrt(2) * abs(U3) % sin(314 % t+angle(U3)) ;
us=sqrt(2) % abs(US) % sin(314 * t+angle(US));
plot(t,us,t,ul,t,u2,t,ud); % 2% Bk n b R e
BATRRIT A3 5045 45 s AR
Ul=8.8415 —11.1578i
U2=8. 4553 —20. 6505i
U3=13.0691 —21.4831i
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US=10 * cos(pi/3)+10 % j * sin(pi/3);
A=[2,0,—3;0,3. 14 % j+1/(3. 14 x ), 2—1/(3. 14
*)3—1,—1/(3. 14 % 1, 2+1/(3. 14 % D 1; % MFLEAHL
G
B=[—US;0;0]; % I fL, iy s AH f2t 46 P
T= A\B; 20 [ L HL 3 AH e 4
compass(D)
Im1=1(1);
Im2=1(2);
Im3=1(3);
t=0:1le—4:0.05;
iml = sqrt (2) % abs (Im1) * sin (314 % t + angle
(Im1));
im2 = sqrt (2) % abs (Im2) % sin (314 * t + angle
(Im2));
im3 = sqrt (2) * abs (Im3) * sin (314 % t + angle
(Im3));
plot(t,iml,t,im2,t,im3) ; %622 il I i 9 L B, 3 30k 7
BATRRIT 459 545 W FL L TR A &
Im1=3.8415 —19. 81801
Im2=6.8417 + 4.1621i
Im3=4. 2277 —10. 32531
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plot(t,us,t,ul,t,u2,t,uld);
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plot(t,iml,t,im2,t,im3);
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model: untitled

EBIX

Steady state values:
| Units:
STATES: Peak values b
2k 'Te C = 6.662 V 169.79 °
= - o
2 'I1 L 11.4 & 148.70 Frequency:
MEASUREMENTS : 50 v
1: 'T Voltage Measurement3' = 14.14 & 60.00° )
2: 'U Voltage Measurement ' = 20.29 Vv -51.71° Display:
32 'U Voltage Measurementl' = 31.79 Vv -67.73°
EH 'UT Voltage Measurement2' = 35.81 V -58.70° Stat
5: 'I Current MNeasurement ' = 15.87 A -67.66° f
6: 'I Current Measurementl' = 28.7 & -78.95°
7: 'I Current Measurementz' = 11.4 A 31.30° [7] Sources
SOURCES: [ Monlinear elements
1 'U AC Voltage Source = 14.14 Vv 60.00°
Z2: 'U Controlled Voltage Source' = 31.79 ¥ -67.73° Format:
112.3 (hest of) v
Ordering:
lName then value v‘
Updste Steady State Values ]
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