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What is HPCB?

HPCB(Hierarchical Predictive Controller For Batch) is a

INFOTROL's own Batch reactor APC(Advanced Process

Control) solution designed to handle Model Predicitive
Control Technology and Nonlinear heat-reaction.

This solution, which can manage reaction recipe and
control conditions for each grade, can be applied to both
full batch and semi-batch process.
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Challenges in Batch Process Control

Nonlinear Dynamics Variability in Biological Systems
« Batch reactions are nonlinear » Variability exists due to differences in
* Nonlinearity complicates starting materials, environmental

control design conditions and random biological events

* This makes predicting and controlling
the process difficult

Time-Dependent Changes Optimization of Multiple parameters Scale-Up Challenges
» Batch processes are time-dependent « Balancing multiple parameters to optimize » Scale-up presents difference in
» Conditions and reactions productivity is complex mixing and heat transfer
continuously change « Parameters are interdependent, requiring a * New control issues may arise
* Real-time dynamic control strategies holistic approach during the scale-up process

are needed



. Feedback Control

To control the process value according to the desired
+
)@ > setpoint, the error between these two values must be
+

Proportional

calculated. This error is then used to determine the control
value (Controller Output, CO) needed for the adjustment
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= SISO (Single Input Single Output) structure

» Temperature recipe (future desired trend) cannot be given
d as a target

2 4T Difficult to disturbance rejection even though it is known in

advance

Inferior control performance on the process which has slow

response or long dead time

Controller tuning should be adjusted manually to the

operational change
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The world’s best batch reactor model predictive
controller

Conducts multi-stage optimization, allowing

users to easily create and modify recipes for

(Hierarchical Predictvie Control for Batch) each grade according to control objectives O

Desired Target at control

ﬁy—.-_/ . HPCB can quickly respond to processes with

non-linear characteristics ( Heat of reaction )

Prediction based on the
past Input history

and
o Heat of reaction
Past Output . . Reference Trajectory

— Gontrolhorizon . Trajectory Target Control: Conducts

: Desired resting value of MV

et T | e L feedforward control considering predetermined

Past Input

= = setpoints like the reaction temperature recipe .

horizon

Time

Optimization: Real-time optimization
considering the direction for economic benefit




PID vs HPCB

PID HPCB

Feedback Control
Consider Future Setpoint
Consider Disturbance

Multi-Variable Control
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PCA: Batch Reactor
Quality Analysis Solution
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