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| fir “esigning and tuning cascade control:
11 ' loop he the input poi ‘ ‘ | .
~ e secondary loop put point of the most serious disturbance., S

I fiect of ON€ or more disturbances,
Ll

A v loop fast by includi : '
. the secondary loop fast by including only minor lags of complete control system. The secondary

“JL I\ [3[‘]]\~F« o
L Pmustbcal cast 3 times faster than the master loop.
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econdary variable which wi ide sts .
r hoose secondd ) a2 \\Illt'h will provide stable performance with narrow proportional band. The
- omect sequence of operations while tuning the controllers that work in cascade is:
. - (e + - ’ o

ot the primary controller to manual Tune the secondary controller

ut the secondary controller in automatic mode

fune the primary controller.

ﬁ,ru-ard Control

The feedback control loops can never achieve perfect control. It is difficult for the conventional loops to
keep the process output continuously at the desired set point value in the presence of load or set point
changes. This is because a feedback controller reacts only after it has detected a deviation in the value of
the output from the desired set point. Unlike feedback systems, a feed forward control configuration
measures the disturbance directly and takes control action to eliminate its impact on the process output.
Feed forward controllers have the theoretical potential for perfect control.

In teed forward control strategy, information concerning one or more conditions that might disturb the
control variable is converted into corrective action to minimize deviation of controlled variable. The

signal which have the potential to upset the process are transmitted to the controller. The controller
signals, and calculates new values for the manipulated signals

makes appropriate computation on these
and sends those to the find control element, therefore, the control variable remains unaftected in spite of

load changes. The generalized block diagram of a feed forward control system and a feedback control

system are shown in figures respectively.
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Feedforward contro of heat exchanger
Generalized design procedure for feed forward control:

e The block diagram of feed forward contro| system is shown in the figure below.
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From the figure we can write the process equation as
Ws) = G (shals)+ G (sMs)
I Ve (s)bethe desired set point for the process output. Then. we can write the above equation as
By interchanging terms in the above equation. we have:

mis)= Lf‘ s)—dls G"‘(S)
nls) {GJ'*‘"U dl.)]GPtS)

From the above figure

R G,l(s) -
Gals)= E" ( )= transfer function of the main feed forward controller.
S
g8

Gls)= j — transfer function of the set point element.
S
als

|
| - ~ -
s From the equations, we came to know that fedd forward controller 1s

i feedback controllers.
A more general feed forward
disturbance is sho

different from the conventional

control system which includes a final control element and a sensor that

L]
wn in the figure below.

measure the

~
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* From figure,
y=16,6,G,Gg Fy +|G, -6,6,6.,G,, |d
In this control action we have to make the disturbance d = 0
Therefore, Gy - G,G/G(G,, = 0
G d
G,G,G,

=u =

el

I !
‘e k L GspGeGp =1 = — — S5
We know, GgpGyg P G.G ..Gcr

By substituting the value of Ger from equations
G

- m
GSP -

G,
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* Ratio control is used to ensure th

2 the lows
at two or more flows are kept at a constant ratio even if the b

changing. Ratio control is a special type of feed forward control where two disturbances are 1<
and held at constant ratio with each other.

* Tokeep a constant ratio between the feed flow-
* To hold the reflux ratio const

rate and the steam in the re boiler of distillation <"
ant in s distillation column. '
* To control the ratio of two reactants entering o reactor at

* To hold the ratio of two blended streams constant, in or
desired value,

a desired ratio. -
. iy the 0F
der to maintain the composition ol

* To maintain correct

air and fuel mixture for optimal combustion
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