P2

6= 220 GGGy = il
c'(s) B T (s +1) - (15 — 1)

a) Los polos del sistema serian:

1
Sl -_
T1

1
S, = —
T2

Como hay un polo positivo => el sistema es inestable

b) Controlador Proporcional Ge=Kc

K- K _
1+(T15+1)'(T25—1)_0
(Tys+ 1) (tas— 1) +K- K¢
(115 +1) (1,5 —1) B
71T, 52+ (1, — 1) s+ (K- Kc—1)=0

1+GM'GC'GF'GP=

Identificando los términos:

Ao = 1717
a; = (12 — 71)
a, =(K-Kc—1)

Matriz de Routh
Qo Aq
a, 0
a, 0
T1Ty K- KC -1
(t2 —11) 0
K-Kc—1 0

(tz—1) (K- Kc—1)

(t2 —71)

A1=

Condiciones de estabilidad:

(t,—11)>0
T, > 1T
K-Kc—1>0
K-Kc>1



Controlador PD Gc=Kc(1+71p)

K-Kc-(1+1p-5)
(T1s+1)-(15-1) -
(Tls+1)-(‘[25—1)+K-KC-(1+TD-s)=0
(t1s+1)-(125-1)
1Ty 2+ (1, -1y +K-Ke-1p) s+ (K-Kc—1)=0

1+GM.GC.GF'GP=1+

Identificando los términos:

Ap = T17
a, = (1, — 171+ K- K¢ 1p)
a, =(K-Kc—1)

Matriz de Routh
Qo Aq
a, 0
a, 0
11Ty K- KC — 1
(TZ_T1+K'K6'TD) O
K-Kc.—1 0

(tz—11+K-Kc-1p)- (K- Kc—1)

A =
! (t;—11+K-K¢-1p)

Condiciones de estabilidad:

(TZ_T1+K'Kc'TD)>O
K-Ke=1>0
K-Ko>1



c¢) Offset frente a escal6n unitario en el setpoint

offset = Ysp — Vee
offset =1 —y,,

5(s) = Gy Gc-Gp-Gp
Y I Y Gy - Ge - Gp - Gp 7P
K'KC
_ 7,5+ 1) - (1,5 — 1 1
y(S)Z (1 ) (.2 ) i
1+ K- Ke §
(t15s+ 1) (1,5 —1)
_ K- K¢ 1
y(s) = =
(T15+1)'(T25_1)+K'KC S
K'KC K'KC
=1li t) =1i -y = =
Yee = lim y(£) =lim s -y (s) (ts+D-(ts—D+K-Ko —1+K-K,
K'KC _1 1

of fset=1-—

“1+K-K, K-K—1 1-K-K,



