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Simplified Process Diagram
of a Boiler

Hot air

Fuel
Fuel 

nozzel

Furnace

Drum

Superheater

Attemperators

PM

D
Turbine valve

To turbine

Furnace 
wall

Economizer

Hot air to 
furnace

Feed water in

Air heaters

Air in

Fuel gas out

Main equipments ?

Decompose the 
process into several  
subsystems ? 



Boiler Control Problem

System decomposition: (1) drum-level control;
(2) combustion control; (3) steam-temperature control.
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Drum-level Control Problem

 Controlled variable: 
drum level, in H (s)

 Manipulated variable: 
feedwater flow, in F (s)

 Main disturbances: 
Steam flow, in D (s)
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Drum-level Characteristics
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Non-minimum phase Characteristics
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One-element Control

Simple PID Control
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Two-element Control

Problem discussion: 
(1) Point out the kind of 
control methods ?
(2) Obtain control diagram 
of the scheme.
(3) Select the controller 
action, the symbol and the 
value of C2,  if the valve is a 
fail-open valve and C1=1. 
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Three-element Control
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Control Diagram ?
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Two Simplified Connections of 
Three-element Systems
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Combustion Control Problem

Boiler
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MVs and CVs Pairings:  Flue gas →Furnace pressure,  Air 

→ Excess Air (O2% in flue gas),   Fuel → Steam pressure



Simple Control Scheme
for Combustion Control
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Cross-limiting Air/Fuel Ratio 
Combustion Control
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Feedforward/Feedback Control 
for Furnace Pressure
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Steam-temperature Control 
Scheme
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