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Consideracoes iniciais

Conhecimento basico de circuitos elétricos
Teoria de controle linear
Transformada de Laplace

Modelo médio vs modelo chaveado



Conversor Boost — Controlador de carga
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Estagio CC/CC elevador de tensao - Inversor Fotovoltaico
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v Controlar a tensdo de entrada do conversor.
v' Fazer o mddulo fotovoltaico operar no ponto de maxima poténcia.



Estagio CC/CC elevador de tensao

Indutores de filtro
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Painel Solar + Conversor Boost

Planta Solar Boost
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v' Quando o transistor estd ligado 7;, = 0
v' Caso contrério 71, = V. de saida do conversor.

v" Dessa forma, pode-se escrever a seguinte relagdo: v, =1 —ad)V,.,




Conversor Boost — Chave fechada (v, = 0)

Planta Solar Boost
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Conversor Boost — Chave aberta (V12 — VCC)

Planta Solar Boost
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Linearizacdao do conversor Boost
x = Ax + Bu

AN

4, A, B, B,
A, B, ™= Chaveligada =) Periodo do dutycycle=d

Ay By mm) Chave desligada === Periodo do duty cycle = (1-d)

Lembrando que d varia de 0-100%

X=([dA+(1—-d)A4y) X+ (B + (1 —d)By)-U
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Linearizacdao do conversor Boost




Linearizacdao do conversor Boost
%= (dA; + (1 — d)Ay) -x+ (dB; + (1 — d)By) - u

x = (Ao + (A1 —Ap)d) -x+ (By + (B — By)d) - u

d=D+d
x=X4 % mm) Andlise de pequenos sinais
u=U+1u

X+ =(Ag+ U —4)(D+d))- X+ 2)+ (B + (B —B)(D +d)) - (U + )

X+ % =A,X+D(A; — Ag)X+B,U+D(B; — By)U+



Linearizacdao do conversor Boost
X =Agx+ D (A, — Ay) X +Byli+ D(B; — By)ii+ d(A4; — Ag)X+ d(B; — By)U

=A-%+B-T + [(4,—4y)- X+ (B, —By)-U]-d

i

M =[(A; —Ag) - X + (By — By) - U]

=+

X =A-%+B-0+M-d
. n d . "
£ =A-%2+[B M].[”é] > =@ =A42+B 1

Transformada de Laplace

s X(s)=A-%(s)+B;-1;(s) = %(s)= (sI —A)~1-B,A,(s)
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Linearizacdao do conversor Boost
x(s) = (sl —A)~' - B4, (s)

B, =[B M]
1 - 1
T C,oR
Cov| B =dB, + (1 —d)By = | 77
Rp
Ly _
0
Yec
L Lb -
-1
L - 0 0 [V,
va vaReq /eg
R, —14D Vg l||Vee
L, L, L,lt¢-




Linearizacdao do conversor Boost
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Linearizacao do conversor Boost

Dy (S) Ve
Gvd(s) = va = — Coulp
Y%
Gig(s) = L& = (S +— )VCC
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Malha de controle da tensdao de entrada do boost
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Simplificando as funcoes de transferéncia

Planta Solar Boost
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Considerando as variaveis de pequenos sinais:
Vea _Yov _Tov _ o DO ;g
pv L L —

Aplicando a transformada de Laplace e considerando somente 0s pequenos sinais:

_ Upy (5)
Req
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Comparacao das funcoes de transferéncia

Completo Simplificado
_ 1/}pv(s) _ 1 _ T (S) _ 1
Gyi(s) = i (s) = 1 Gyi(s) = 5(5) =~ 1

CpvS + Req CpvS + Req



Relacdo corrente no indutor x duty cycle

Considerando a tensdo no capacitor de entrada do conversor boost controlada em V,,,, a equagdo das
tensOes médias na malha | é dada por:

pv —Lp———URp— 712=0
Considerando as variaveis de pequenos sinais:
di; B .
I/;w _LbE_ILRb — 0 Ry = Vee + VoD +Ved =0

Aplicando a transformada de Laplace e considerando somente 0s pequenos sinais:

—LpsT,(s) — T, ()Rp + Veed(s) = 0

i.(s) _ Vee
C](S) LbS + Rb

Gig(s) =



Comparacao das funcoes de transferéncia

Completo Simplificado
. _ i1.(s) . 1 Vee . ZL(S) . VCC
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