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1 Thevenin Model

1.1 I > 0 for charge {
ẋ = Ax+Bu

y = OCV(SoC) + V1 + V2 +R0u
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1.2 I > 0 for discharge{
ẋ = Ax+Bu

y = OCV(SoC)− V1 − V2 −R0u
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2 Nonlinear Double-Capacitor Model

2.1 I > 0 for charge {
ẋ = Ax+Bu

y = h(Vs) + V1 +R0u

(3a)

(3b)

A =

−
1

Cb(Rb+Rs)
1

Cb(Rb+Rs)
0

1
Cs(Rb+Rs)

− 1
Cs(Rb+Rs)

0

0 0 − 1
R1C1

 , B =


Rs

Cb(Rb+Rs)
Rb

Cs(Rb+Rs)
1
C1

 , x =

Vb

Vs

V1

 , u = I

1



2.2 I > 0 for discharge {
ẋ = Ax+Bu

y = h(Vs)− V1 −R0u
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