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A Solid Control Foundation is Essential to 
the Success of Any APC project

Ą The core of a solid foundation is good 
measurements and final elements.

Ą Deficiencies in the measurement and final 
element can increase the time required for 
process testing and identification by a factor of 5 
or more and can significantly reduce the 
improvement in process capacity and efficiency 
provided by APC.

Ą Significant economic benefit can be obtained from 
a good control foundation!
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APC

Loop

Variability

40 - 50%

50 - 60%

Avg. APC Spend

$300K - $750K

(30 to 40

Loops)

Avg . Loop Spend

$250K

(30 Loops)

McKinseyStudy June 97
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A Winning Combination

Business

Systems

Production
Management

Real-Time Optimization

Monitoring and
Analysis

Advanced
Process Control

Control Loop Performance
(Includes Instrumentation)

When Performed Together,

Loop Optimization and APC

Yield The Best Financial Return

(Add ~25% APC Budget)
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Key Take-Away Message

Ą Control key process parameters with less 
variability

Ą Operate closer to constraints with less variability

High Variability Lowered Variability

$$$
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Largest and Most Frequent 
Opportunities in Basic Control

Ą Eliminate variability at the source

Ą Tune the controllers to meet control objectives

ï Coordinate Tuning Speed Based on Operating 
objectives

ï Attenuate Variability with Control/Equipment

Ą Utilize cascade  and feed forward control

Ą Use a process analysis system to diagnose 
problems and tune loops
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ø ñThe undesirable behavior of control
valves is the biggest contributor to poor
loop performance and the
destabilization of product uniformityò.

 

W. L. Bialkowski, President

EnTech Control Engineering

EnTech Statistic -: Control Loops with 
Excessive Variability

Why?

Control Valve

Performance

Tuning

Design

Loops

Increases

Variability

20%

30%

30%

20%

Source: Entech---Results
from audits of over 5000
loops
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Eliminate Sources of Variability: 
Valve Problems

Methane Header

FIC FIC FIC FIC

PI

Process Heaters
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Eliminate Sources of Variability: 
Valve Problems - Flow Control Loop

Controller Output           PV

2% change                  20% change

Controller in automatic
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Eliminate Sources of Variability: 
Valve Problems - Flow Control Loop

Controller in manual - flow still moves  

Flow PV

Controller Output

1% Steps
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Eliminate Sources of Variability: 
Valve Problems - Flow Control Loop

Controller

Output

Controller in manual - stem position is moving

Flow PV
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Eliminate Sources of Variability: 
Valve Problems ïRegenerator Pressure Valve

Ą New facility, new valve

Ą Periods of good and back 
control performance

Ą The valve was a rotary ñtight 
shutoffò made for on-off 
service but was ñadaptedò to 
continuous control

Regenerator

PDIC

PT from 

upstream 

vessel



© 2008, Emerson Process Management

Eliminate Sources of Variability: 
Valve Problems ïRegenerator Pressure Valve

Setpoint

Pressure

Output

Valve Position

Periods of poor control

Setpoint

Pressure

Output

Valve Position

Periods of poor control

4 hour trend
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Setpoint

Pressure

Output

Valve Position

1) Valve doesnôt move 

then jumps 3%

2) When valve moves, 

pressure rises

3) Stem is rotating but ball 

is not rotating for 8% ???
4) Valve position 

spikes 2-3%

200 seconds

Setpoint

Pressure

Output

Valve Position

1) Valve doesnôt move 

then jumps 3%

2) When valve moves, 

pressure rises

3) Stem is rotating but ball 

is not rotating for 8% ???
4) Valve position 

spikes 2-3%

200 seconds

Eliminate Sources of Variability: 
Valve Problems ïRegenerator Pressure Valve

15 minute trend
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Eliminate Sources of Variability: 
Valve Problems ïAfter Improvements


