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1. Process Synthesis and Design:  
Our researches are mostly concerned with the design of optimal structures for water 

networks, heat recovery and utility systems in batch and continuous chemical processes. In 
recent years, we are also interested in developing design and maintenance strategies for control 
and instrumentation systems in industrial plants, and process integration methods for waste 
minimization and cleaner production. 

 



 
 

2. Fault Detection and Diagnosis:  
These issues are critical in enhancing 

operation safety in chemical plants. Our 
interests are diversified, e.g. (1) the 
application of EKF, neural network, fuzzy 
logic and digraph in fault diagnosis, (2) the 
synthesis of optimal alarm logics, and (3) the 
development of multi-variate run rules for 
statistical process control, etc. 
 
 
3. Process Safety Assessment:  

The main thrust of our effort is to automate several widely- adopted safety assessment 
procedures. In particular, we have successfully integrated FTA/FMEA/HAZOP into a 
digraph-based generic software. Since the digraph is suitable only for the representation of 
continuous processes, the focus of our current research is on the development of hazard 
identification algorithms for batch and sequential operations with an alternative modeling tool - 
Petri net. 
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4. Metabolic Network Modeling:  
Our goals are to develop Petri-net models to describe various cellular functions, i.e., 

transport, reaction, gene regulation and signal transduction, in the metabolic networks, and to 
develop a systematic procedure to build the system models by connecting these unit models.  


