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_ Model predictive control

Constraint control

W Standard
B Frequently

Split-range control @ Rarely
Linear programming (LP) O Never
O Don't know

Nonlinear control algorithms or models
Dead-time compensation

Statistical process control

Neural networks based control

Expert system based control

Fuzzy logic control

Internal model control (IMC)

Adaptive / selftuning control I

Directsynthesis (DS) T
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Honeywell (Profit Suite)

Aspentech (AspenOne)

Matrikon (ProcessACT)
Hyperion (DMCplusTM)

ABB (Optimize IT)

Expertune (PlantTriage)
Pavillion (Pavillion8)

Invensys (Connoisseur)

Emerson (EnTech)

Yokogawa (APCSuite)

Universal Dynamics (Brainwave)
Control Soft (Mantra)

Ipcos (INCA)

Knowledgescape

Perceptive Engineering (Perceptive)

Knowledge Process Solutions (IPC)

Own development / in house expertise
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Flash Furnace

@

Converter 1

Converter 2

Mixing chamber pressure

Scrubber

Acid plant 1

Acid plant 3

Acid plant 2
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Electrical consumption of blowers
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Fig. 1. Approximate genealogy of linear MPC algorithms.
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Free response
calculation

Au(t) = K(w — f)
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INCA Product Suite
Model parameters
Hybric batch model = & ) MACTR A
B Inter-batch observer ‘
non-inear predictions y
inearzed models l e ] 3 |
intra-batch observer and || MPC controler tuning o i Tl
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MODEL COST FUNCTION  CONSTRAINTS SOLUTION
Linear Quadratic None Explicit

Linear Quadratic Linear QP

Linear Norm-1 Linear LP
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X={1,2,3,4,5}

U={A,B,C}

Discrete
Events

f Computer Control \
Science Theory
4 ) )

H

Dynamical

systems

¢

X(k+1) = 1 (x(k),u(k))
y(K) = g(x(k),u(k))

34



— control

—>

system

U={AB.C} &
X={1,2,3,4,5}

dx/dt=f,(x) t o dx/dt=f,(x) P dx/dt=fy(x)

output

U=C, t=tl U=A, t=t2
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x(k+1) = AL x(k) + BL u(t) + f2
. I x(k+1) = A3 x(K) + B3 u(t) + f3

x(k+1) = A2 x(k) + B2 u(t) +£2
X
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Storage ‘Y :

. e
Energy generated at off-
| peak times could be stored
 in batteries for later use.

Wind farm

Energy from small generators
and solar panels can reduce
overall demand on the grid.

Central power

) Industrial plant

plant
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wind farm#1

wind farm#2

Solar thermal
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