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Part 1

Continuous-time modeling






































































































































































































































































































Part 11

Simulation of continuous-time
models






























































































































































































































Part 111

Hybrid system modeling and
simulation















































































































































































































HYBRID MODELING PRACTICE

9.3 ldeal diode

The model of the switch can be modified to describe an ideal diode. In the diode,
the opening condition depends on internal variables of the device, instead of being

determined by a particular function of time.

An ideal diode can be in two modes, conduction and cutoff, that are analogous
to the closed and open modes of an ideal switch. The behavior of the ideal diode is

modeled in the following way (see Figure 9.4):

— While in the conduction phase, the voltage drop across the diode terminals
is zero, and the current flowing through it must have a positive sign. When
this last condition is not satisfied, the diode changes to the cutoff phase.

— While in the cutoff phase, the current flowing through the diode is zero, and
the voltage drop across the diode terminals must be less or equal to zero. When
this condition on the voltage drop is not satisfied, the diode changes to the
conduction phase.

The constitutive relationship of the ideal diode can be described in Modelica by
means of the two Egs. (9.16). Note that the Boolean variable corte is calculated from
the second equation, evaluating a logical expression that depends on two continuous-
time variables. While corte equals true, the diode is in the cutoff mode; and while
false, in the conduction mode.

0 = if corte then i else up; (9.16)
corte =1 <0 and not up > 0; '

To illustrate the application of the previous model, let’s consider the rectifier
circuit shown in Figure 9.5, whose model is described by the following equations.

u = Up-sin(w -t) (9.17)
u—u; = iRy (9.18)
0 = if corte then i; else u; — uy (9.19)

corte = i, <0 and not uy —uy > 0 (9.20)
uy = iy Ry (9.21)

C- % = i (9.22)
i1 = iy +ic (9.23)
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