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Evaluating Risks and  
Managing Uncertainties in 

Process Systems Engineering

A major issue in process systems engineering is managing uncertainties that can introduce 
major risks for the chemical industry. This seminar presents insightful methodologies 
for evaluating risks and capturing uncertainties in process systems aiming at optimizing 
process performance. A variety of problems, in which irreducible uncertainties are 
present, will be discussed and addressed through the developed methodologies.

First, the problem of designing and scheduling biodiesel plants that can supplement 
the production of typical oil refineries through the blending of biodiesel and 
petrodiesel products will be considered. A property-integration framework for 
multi-period scheduling of biofuels production was developed to determine the 
optimal feedstock utilization and blending of diesel and biodiesel while considering 
variability in feedstock supply (seasonality, availability) and cost uncertainty. 

Taking into account the uncertainties related to raw material cost fluctuations, 
biomass seasonality and the dynamics of biomass demand, a multi-criteria 
decision-making approach for adequately assessing imprecise biomass 
supplier profiles has also been suggested based on a combined Intuitionistic 
Fuzzy Sets (IFS) method and multi-period optimization framework.

The issue of managing uncertain industrial flares during abnormal process operations 
will be next examined. In this work, an integrated optimization framework with a Monte 
Carlo simulation approach was proposed to optimally utilize industrial flares in energy 
alternative systems (such as a COGEN system in this case) and explore the importance 
of the uncertainty effects in process performance during abnormal situation 
management. An ethylene production case study is presented to 
illustrate the applicability of the proposed approach and  
highlight trade-offs between different performance 
objectives (economic, energy-related  
and environmental).
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