
In case of modeling capacity part of ultracapacitor we use three models presented below:

Gc1(s) =
1

Cs, Gc2(s) =
1

Csα , Gc3(s)=
(Ts+1)α

Cs ,

whereα is the model order,C is the capacity of ultracapacitor andT ∈R+ is the parameter responsible for capacity decrease
with frequency [6]. The first model is the integer order model of the ideal ultracapacitor. The other two are the fractional
ones. The whole transfer function of ultracapacitor presented in Fig. 2 is:

Guci (s) =
Uuc(s)
I(s)

= Rc+Gci (s), (7)

whereRc is the resistance of the ultracapacitor andi is the model index (i= 1,2 or 3).

4 FREQUENCY DOMAIN IDENTIFICATION OF ULTRACAPACITORS
PARAMETERS

The modeling of the ultracapacitor presented in this paper is based on the diagram matching. For modeling we used two

a

6
a

HHHHH

�����

Gucudac(t) u(t)
6

a

uuc(t)
6

a

OPA 544
R−

+

-i(t)

Figure 3: Electronic circuit.


