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s Diagram of an electronic integral controller using . op-amp is shown in the above figure. The 0
given by

Vou =K, [V,a1

In the above cquation Kl(,_j ___1

R (J is the RAC integration constant, V. is the error voltage, and ¥
H

nitial output voltage. The output ol the first stape, due, to the integrator, is — K _[V,dl

*  The values of R and ¢ gre adjusted to obiain the
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Electronic denvative controller

o The above Figure shows the circuit diagram of an electronic derivative controller.

The control mode equation for the electronics derivative controller is given by:
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Integrator [overter

\ simple combmation of the proportional and integral circuits provides proportional-integral mode of con
stion. The shove figure represents the combination of proportional and integral controller.
The eguarion for the PI Coatroller is given as v

R I

v = | =2 v +—[ Vi
. R J € RiC e

%W & can rewrne the above equation as

, R (R T g
Ve =" _R_,\":“R.)R_zcj\'dl

Adjusiments:

e The proportional band which through K, =R./R,. and
o The mtegration gain which through K, = 1/R.C»
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o PID Mod is the combimations of proportional integral and derivative mode. L
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o A propeetional controfier (Ke) W il have the effect of reducing the rise tumes and it wi) reduge
? -
chmmate, the steady-state ¢t
e An intcgral control (K) will have the

TARSKTR TOSPONST WSS, ) _
e A derivative control (Ke) will have the effect of increasing

overshoot, and improving the transient RESPONSE.
The PID mode provide excellent control performance
The aquatioa for PID controlker s
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effect of climinate the steady-state error, byt j ma

the stability of the svstem —
ystem, reg,

Reset windup:

e Reset windup s a hasic problem associated with PID controller because of / due to integnl ¢
action shaays ning 1o ¢liminate steady state error. in some situation the steady state error con
browsht 1o zero. where the integral control action has keep on adding its contribution due to this:
ceme error Leads to first the controller saturation and then pushing the controller o/p beyond itsa
value this action of controller is called Reset windup. So. to limit the controller o/p going beond.
or 2 mA_ The close loop controller simply equip with a mechanism called anti Reset windup ek

Role of anti Reset windup mechanism
This mechanism simply opens the controller from the loop when ever the controller o/p exceads 27 \
and then put the controller in to the loop when ever the error reduces naturally.
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The circuit for electroaic PID controller is given in fig



ng“

From the above figure

R, Ly
Vhlli - [_—t} Vr "'( I "J“' I = IVL{“ I( RJJRII(‘d (Iv" | V, ..i(”’
R, R,)R.C, R dt "

!

R
K =—2;K,=R,Cy; and K, = I
R, R,C

, In this configuration, we have onc manipulated variable and more than one measurement, Cascade

control uses the output of primary controller 10 o
' | p ‘ primary e Enal Control
manipulate the set point of secondary controller. Element
e The basic principle of cascade control is that if the
geCc d: I Vi 'l'. h » G g '_- 1 + 500NC l v e ]ﬂllC' ‘cl I’("nl - —e — = .
secon Jary i le responds l(}‘(llslrlhlllf, - ner than the o it [l""u mmm"”] i’mrrmi
primary variable, then there -1s a possibility to capture — —-
and nullify the effect of the disturbance belore it l
opagates into the primar variable. ‘The coneept o 55 T ; .
propagates I PRIATALY AR concept ol Outer cunlmllcrl Inner variabl
cascade control is shown in Figure. T ~—hneasurement
s The two measurements arc taken from the system and
used in their respective control loops. In the outer loop,
the controller output is the scl point of the inner loop. p— WJ‘.M'
The outer loop is called primary loop and the inner loop : m,...,..“,,.,",.l,lt
is called secondary loop. Thus, if the outer loop dynamic - ~ Outer set point

variable changes, the crror signal affeets o change in sl
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the reacting mixture, T, Constant at a des ture. T;. and the
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coolant temperature, Te. the only nmmpulntcd- varia Lb -
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, atuce. T out T
change in collant temperature. le.
e Consider the simple feedback control of this jacketed CSTR as
shown in Fig. where reactor temperature, T, Is the measured i\
controlled variable and coolant flow rate, Fe, is the manipulated Resctiit —l% s
variable. Reactor temperature, T, responds faster to changes in feed out, in
temperature, T,, than to changes in coolant temperature T,. Conventional feedback ¢
5 ; 5 . 0o
Therefore. the simple feedback control is more effective in scheme on a CSTR
compensating for changes in and less effective in compensating for changes in T, since chanes
are not getting instantly reflected on changes in T. N
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master control loo : - in
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