CHAPTER 2: CONTROL OBJECTIVES
AND BENEFITS

‘\/When | completethischapter, | want to be

( ‘ able to do the following.

* Recognize examples of the seven (7)
control objectivesin chemical processes

e Calculateindicatorsof variability in a
processvariable

 Beableto calculate the economic impact
of variability




CHAPTER 2: CONTROL OBJECTIVES
AND BENEFITS

| Outline of the lesson.

4

{ « Seven (7) Control Objectives

1. Safety

2. Environmental protection
3. Equipment protection

4. Smooth operation

5. Product quality

6. Profit

7. Monitoring and diagnosis

e Variability measures
e Economicimpact of variability
e Workshop
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SEVEN CONTROL OBJECTIVES
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4. Smooth operation
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he productlon
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SEVEN CONTROL OBJECTIVES

1. Safety

2. Environmental
Protection

3. Equipment
protection
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SEVEN CONTROL OBJECTIVES

1. Safety

2. Environmental
Protection

3. Equipment
protection

4. Smooth operation
production rate

5. Product quality
6. High profit

7. Monitoring &
diagnosis
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All seven must be achieved. Failureto do so
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BENEFITSFROM PROCESS CONTROL

When we control a process, we reduce the variability of

key variablesto achieve the seven objectives.

Without feedback control
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BENEFITSFROM PROCESS CONTROL

When we control a process, we reduce the variability of
key variablesto achieve the seven objectives.

With feedback control
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Variability ismoved from controlled to manipulated variable!




BENEFITSFROM PROCESS CONTROL

When we control a process, we reducethe variability of
key variablesto achieve the seven objectives.
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BENEFITSFROM PROCESS CONTROL
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Example of Benefits of reduced
variability for chemical reactor

Goal: Maximize conversion of
feed ethane but do not exceed

864C

Which operation, A or B, is better

and explain why.
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Example of Benefits of reduced
variability for chemical reactor

Goal: Maximize efficiency and
prevent fuel-rich flue gas

Which operation, A or B, is better
and explain why.

Flue gas

l:—» Steam

L]

@

Radiation i
_—

[ij Air Fuel

Water

Boiler performance
(efficiency)

Unsafe

4N

0 2 4
Excess oxygen (%)
FIGURE 2.6

T Ba.50
Bl () .*_J

Frequency (fraction)

LR
025

1.25 225 31325 425 525
Crxygen (mol %)

.50

045

0.40
0.35

0.30

25

0200

Frequency (fraction)

15

L

kS
O

0.25

| I T |
1.25 2325 325 4325 5325
Oxygen (mol %)

HHE.LH

87.50

7.0

=~
y A

BG. 50

! ™

&' 86.00 i %

-2 B5.50

™,

= B5.00 f

™

™~

=

B350

L ¢ 8 F & 1 1 1

g83.00 U
0.25

1.25 225 325 4325 5315
Dxygen (mol %)

FIGURE 212



CHAPTER 2: GOALSAND BENEFITSWORKSHOP 1

Deter mine one example for each of the seven control objective categor ies.

e | Flue
gas Thefeed flows
through a pipe and

isheated by the
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CHAPTER 2: CONTROL OBJECTIVES & BENEFITS

‘\ /VVhen | complete thischapter, | want to be

f ‘ able to do the following.

* Recognize examples of the seven (7)
control objectivesin chemical processes

e Calculateindicatorsof variability in a
processvariable

 Beableto calculate the economic impact
of variability

N

Lot’s of improvement, but we need some mor e study!
* Read the textbook

* Review the notes, especially lear ning goals and wor kshop
* Try out the self-study suggestions

» Naturally, we'll have an assignment! -




CHAPTER 2: GOALS AND BENEFITSWORKSHOP 2

Two process examples show the benefit of reduced variability,
thefired heater reactor and the boiler. Discussthe difference
between the two examples. Can you think of another example
that showsthe principle of each?

Squeeze down the variability




CHAPTER 2: GOALSAND BENEFITSWORKSHOP 3

In both the flash drum and thefired heater examples,
temperature measurement isvery important. Describe
several methods for measuring temper ature and recommend
the most appropriate for the flash drum example.
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