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Let’s decide what to control

How do we select controlled variables?
Safety-related variables— always very important
Unstable variables— must be controlled (unless very large tank level)
“Fast responding variables” that would exceed acceptable limits
Product quality

Equipment protection variables ~improves relia

ity

‘Throughput variables— set production rate and get materialin and
out
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Multivariable control — Maleic anhydride loop pairing

(Use your engineeing knowledge to estimate the entries)

v 2 v va v

Feedliquid | Steam Vapor Air Vapor

Butane Butene Product
e
u
PL
"2

a1





image1.png
Workshop for Flipped Class

Based on students having completed the Chapter 20 e-Lesson before class

Chapter 21

Multivariable Control: Multi-loop variable pairing

¥
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Multivariable control — Maleic anhydride loop pairing

Pump and compressor powered by constant-
speed electric motors.
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Multivariable control — Maleic anhydride loop pairing

Some usefulinformation about the pla.

Essentially pure butane is delvered o the
plant periodically via il car.

2 Buane s sored under pressure.

5 The"feed propartion” unit i highlighted
i the fgure. The goal s to vaporize the

appropriste amount of buane and mix it

wilh air. Aftr the feed preparation, the

mixed feed lows to a packed bed reactor;

effluentfrom the reactr s processed i

separaion units, which are ot shown in

detil

Heati provided by condensing steam i

the vaporizer.

5. Airis compressed by a compressor hatis
driven by a steam turbine.

6. Butane and air form an explosive misture
017 mol% butane.
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Multivariable control — Maleic anhydride loop pairing

“The fecd preparation section of the Malcic anbydride plant is shown i the
. you will design a control strategy for this

. Determine the control objectives:

b, Sketch the “loop pairing for a control design. Loop pairing s the
connections between the measurements and the valves. In this part, use
only single-loop feedback (PID) control.

¢ Enhance your design from part b by using cascade, feedforward or other

. Specify the falure position of every control valve.

€. Specify whether each control valve should have or not have a valve
positioner.




