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PV (Process Variable)

CV (Controlled Variable)
MV (Manipulated Variable)
CO (Controller Output)
DV (Disturbance Variable)
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2. 31.1 Supervisory control — ZrA] A o]
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MV: Heatef power

TT: Temperature PV
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3. 31.2 Cascade control — 7|2~ A o] & A o]
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4. 31.3 Ratio control — H]& A| o]
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5. 31.4 Relation control — A A o]
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Fixed SP TIC Fuel valve

MV: Heating duty
TT: Superheat PV

Reconstructed schematic (not from textbook)
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6. 31.5 Feedforward control
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7. 31.6 Feedforward with dynamic compensation — 5% HA} 3 =&
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Here, the hand controller’s signal gets added to the pH controller’s output signal to directly
influence lime feed rate in addition to acting as a control signal to the flocculant screw conveyor
motor drive. If an operator changes the flocculant feed rate, the lime feed rate will immediately
adjust to compensate, before any change in pH value takes place in the water. Ideally, the pH
controller need only make minor “trim” ’\,(ljus'm(‘nts to lime feed rate, while the feedforward signal
does most of the work in maintainin; ¢ pIl value. The proper proportioning and offset
between flocculant and lime feed rates shed in the gain/bias function, which is “tuned”?
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With this dead time relay in place, any change in flocculation feed rate initiated by a human
operator will immediately adjust the feed rate of lime powder, but delay an adjustment to flocculant
powder feed rate by 55 seconds, so the two powders’ feed rate changes arrive at the mixing vessel
simultaneously.

Bear in mind that this solution will really only work in a system like this where the major load
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8. 31.7.1 Limit control — A| 3} A| o]
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MV: Air flow
TT: Air temp PV

Reconstructed schematic (not from textbook)
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It should be noted that although the different functions are drawn as separate bubbles in the
P&ID, it is possible for multiple functions to exist within one physical control device. In this example,
M4l B L el M NNl il o AL £ it £ AL TR il L1 i

Primary TIC 2] COoj] 43l 1800°F A|3h-2 #§3F t}2 Secondary TICO| A& w A AE - 212 p.2570 (PDF
P-2597)

Aol 7z WM} 13 A o] 7] FEd L7723 SPE A2 AYE A g5 & A ststc).

T SP-PV-MVe A2

A G Z%5 7F9E P&ID. 12 TICY COE BAH 221 SP 7} 52U S J A oA A gkt

=

10



Chapter 31  Basic Process Control Strategies SP - PV - MV
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9. 31.7.2 Selector control — A1} A] o]
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10. 31.7.3 Override control — 2 W }o]E A o]
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SP
(set to some value above the
pump’s limit for low water level)

In order that these two levels of pump protection work in the proper order, the level controller’s
(LC) setpoint needs to be set to a higher value than the low level alarm's (LAL) trip point.

A very important consideration for any override control strategy is how to manage integral
windup. Any time a controller with any integral (reset) action at all is de-selected by the selector
function, the integral term of the controller will have the tendency to wind up (or wind down) over
time. With the output of that controller de-coupled from the final control element, it can have
no effect on the process variable. Thus, integral control action — the purpose of which being to
constantly drive the output signal in the direction necessary to achieve equality between process
variable and setpoint — will work in vain to eliminate an error it cannot influence. If and when
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