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Steady state error and Standard Signals

Previous Lecture:

S "_‘pl"t Steady State Constant Constant Expression
No. | Signal Error
A Position :
L |oster | eg(t) = Error Kp=1ImG(s).H(s)
0
Input 1+Kp| Cconstant T
. A Velocity li
, amp | ag(t) = Error Kv=limsG(s).H(s)
Input 50
v Constant
_ A | Acceleration _
3 Palz]ab:lllc ess(t) = __ Error Ka= |S|rr01 SZG(S) H (S)
P a Constant ”
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Relation between steady state error and Type of
system

The type of system means the number of poles G(s)H(s) at
s=0. Consider the general form,

KA+ T1s)(1+T2S)iiuinnnnn... (1+ Tms)
S"(L+TaS)(1+Tb6S)ieuiennnnnnn. (1+ Thns)

G(s).H(s) =

Here there are n poles at s=0. Hence the type of system is n.
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For type zero system, n=0

KA+ T1S)(L+T2S)iiinnn..n. (1+ Tms)

G(s).H(s) = (- Tas) 1 ToS) s (1+ Tns)

The position error constant is given by,

Kp:IimoG(s).H(s)

Ko = lim KA+ T1S)(L+T28)cceuiinnnnen. (1+ Tms)
520 (14+TaS)(1+Tb6S)eeevivinnnnn... (1+ Thns)
Ky = K1+ T10)(1+T20)..c.ccnenne.. (1+Tm0)
(1+ Ta0)(1+ Tou0).eunennnee. (1+ Tn 0)
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Steady state error for Step input for Type 0 system |
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S Ui o

o = KO (1)
(D)D) (1)

Kp =K

The steady state error is given by,

ESs(t) = A
1+ Kp
A
ess(t) =
(1) 1+ K
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Steady state error for Step input for Type 0 system

ESs(t) = i

1+ K

A type zero system has a finite steady state error to a step
input ,

|

|
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Steady state error for Step input for Type 1 system

For type one system, n=1

KA+ T18)(1+T29)iiiinnn... (1+ Tms)
S(L+Tas)(L+ToS)eeuivininnnn.n.. (1+ Ths)

G(s).H(s) =

The position error constant is given by,

Kp:IimOG(s).H(s)

Ko = lim KA+ T1S)(1+T29)cciiiinnnnn.. (1+ Tms)
550 S(1+ TaS)(1+TbS)euvirinnnnn. (1+ Ths)

Ky = K1+ T10)(1+ T20)................ (1+ Tm 0)
0(1+ Tal0)(1+ To0).euurnnnnnn. (1+Tn0)
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Steady state error for Step input for Type 1 system |
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o = KO (1)

KpZOO

The steady state error is given by,

ESs(t) = A
1+ Kp
A
ess(t) =
®) 1+ o0
ess(t) =0
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Steady state error for Step input for Type 1 system

ess(t) =0

A type one system has a zero steady state error to a step
input ,

C(t)

T

[For Type Higher Than 0}
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Steady state error for Step input for Type 2 system

For type two system, n=2

KA+ T18)(1+T28)iiien...... (1+ Tms)

G(s).H(s) =
(8)-H(s) SP(L+TaS)(L+TbS)weueererennnnn, (1+ Thns)

The position error constant is given by,

Kp:I!mOG(s).H(s)

Ko = lim K1+ T1S)(1+ T2S)ceiiennnnnnn (1+ Tms)
550 S2 (1+ T aS)(1+ TbS)eeeurennannnn (1+ Ths)

Kp = K1+ Ti10)(1+T20)................ (1+Tm0)
O(1+ Ta0)(1+T50).oonevvnnn (1+TnO0)
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Steady state error for Step input for Type 1 system (i

o = K@) (1)

Kp:OO

The steady state error is given by,

ess(t) = A
1+ Kp
A
ess(t) =
®) 1+ o0
ess(t) =0
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ess(t) =0

A type two system has a zero steady state error to a step

input , o

T

[For Type Higher Than 0]

It is clear that all higher type systems except type zero have zero
steady state error.
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Steady state error for Ramp input for Type 0 syste

For type zero system, n=0

KA+ T18)(1+T2S)iiiinnn... (1+ Tms)
(1+TaS)(L1+T06S)eeuiiriennnnnn. (1+ Thns)

G(s).H(s) =

The velocity error constant is given by,

Ky = Iing sG(s).H(s)

VzlimS{K(1+TlS)(1+TZS) ................ (1+Tms)}
50 (1+TaS)(1+TbS)eiiriennannnn. (1+ Thns)
KV:OX{K(1+T13)(1+T23) ................ (1+Tms)}
(1+TaS)(1+To6S)eeeirinnnnnnn. (1+ Thns)
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Steady state error for Ramp input for Type 0 syste

v="0

The steady state error is given by,

A
ess(t) = —
(t) <
A
ess(t) = —
(t) 0

ess(t) — 0
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ess(t) = 0

The error increase continuously hence type zero system fails
to track a ramp input successfully.

Shadab. A. Siddique

C(t)
! '

o W » oo
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Steady state error for Ramp input for Type 1 syste

For type one system, n=1

KA+ T18)(1+T28)iiinnn..n. (1+ Tms)

G(s).H(s) = S(1+ Tas)(1+Th6S).cievverennnne. (1+ Thns)

The velocity error constant is given by,
Ky = Iirrg sG(s).H(s)

KA+ Tas)(1+T28)eieeeeenen.... (1+ TmsS)

Kv = lims{ }
520 S(1+TaS)(1+ThbS)eiriinnennnn. (1+ Thns)
K, — K1+ T10)(1+ T 20)................ (1+ Tm0)
(1+ Ta0)(1+ To0)............... (1+ Tn0)
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Steady state error for Ramp input for Type 1 syste

Kv= K

The steady state error is given by,

A
ess(t) = —
(t) <

A
Ess(t) = —
(1) <
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Steady state error for Ramp input for Type 1 syste

A
Ess(t) = —
(t) <

This indicates finite steady state error for type one system
for ramp input
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