
 

ABSTRACT 

Process plants are subject to disturbances and variation in process 

parameters, and are also typically required to operate at different 

steady-state points. Plants therefore need to be capable of effec-

tive disturbance rejection and smooth transition between oper-

ating points. Poor dynamic characteristics may lead to significant 

degradation in economic performance, and failure to satisfy safety 

and environmental constraints. Trends of increased globalization, 

market competition and electricity price deregulation have moreo-

ver created an increasingly dynamic environment, requiring agility 

of both process plants and the supply chains in which they reside, 

in order to operate and compete effectively within this setting. The 

impact of the design of a plant on its dynamic performance was 

recognized several decades ago, and since the 1980s systematic 

approaches to the analysis of dynamic operability and its incorpora-

tion into process design calculations were developed. Extension of 

these ideas to supply chain agility is much more recent. This semi-

nar will focus on dynamic optimization as a framework for address-

ing dynamic considerations in plant design calculations. Case stud-

ies will include design for (i) mitigating the impact of unit shut-

downs, (ii) air separation plant responsiveness to demand and elec-

tricity price changes, and (iii) supply chain agility. Parallel compu-

ting approaches for handling large-scale dynamic optimization 

problems under uncertainty arising within this application context 

will also be discussed, and key challenges identified. 
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