B BACK TO BASICS

Empirical Process
Control: Part |
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Good process control requires more than just correctly tuning
the controller. First, you need to understand the parts of the process

to determine the necessary type of control.

niversity control courses typically concentrate on the
mathematical complexities involved in modeling a

control system, but they do not spend much time on
the actual equipment used to do the controlling (1)
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duces a series of bumps in the valve plot.

Figure 2 is a process plot for a system that needs at least
42 f¥/hr of steam to achieve the desired liquid temperature at
the exit of a heat exchanger. When the fowrate approaches
42 f¥/hr, the temperature approaches its setpoint and the
controller begins to open the valve to maintain the liquid
temperature. However, the valve is oversized, so when it is
just 8% open, too much steam fows into the exchanger. The
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an existing system, the control issues could be addressed
by recommending a larger valve trim or a larger impeller
for the pump. Modifying the pump with a larger impeller
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parameters like pH or temperature can cause product loss or
dangerous conditions. The emphasis is not on minimizing
the time of the response but on minimizing the amount of
variation from the setpoint. Usually, increasing the propor
tional and integral control parameter values can achieve the
necessary level of control response. (Derivative control is
sometimes used for tight control, but it is a more complex
procedure and is not covered in this article.)

More advanced control schemes can be developed that
involve material or energy balances around a piece of equip-
ment or a part of the process. This is necessary in certain
instances, such as to estimate the amount of unreacted raw
material accumulating in a reactor to avoid a runaway reac-
tion. However, such control schemes should not be imple-
mented if a simpler control strategy will work. Complex
systems require that all of the sensors work properly. If
one temperature or fowrate sensor drifts, the whole system
becomes unreliable because the material or energy balance
will be inaccurate.

On the other hand, if a temperature or fow sensor drifts
in a simple PID system, the setpoint can be lowered or raised
in that part of the system and the rest of the process can con-
tinue to run until repairs can be made. If a sensor malfunc-
tions completely, the PID system can be run on manual until
it can be repaired. Simple systems are more rugged, and with
proper tuning, PID systems can control almost any process.

In closing

This article describes some of the items that can cause
control problems, the types of control that are available, and
some actions to take before starting to tune.

In an article to follow, | will describe the basics of the
PID controller and two different methods that can be used to
tune the controls for live systems.
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