
Integrated framework for the optimal design and routing of pipeline systems 

We have developed a novel technology for the design of main pipeline systems, used for the trans-

mission of fluids, like oil, natural gas, water or biofuel. During the last couple of years and despite the 

economic downturn, the number of oil and gas pipelines being planned and built is increasing, to 

meet the growing energy demands. The development of a pipeline design depends on the successful 

collaboration of different engineering disciplines to help decide on the best design alternative. Deci-

sions taken at the early design stage will affect the investment and construction costs, the operational 

expenses and fuel consumption, and finally the maintenance, safety and environmental aspects of the 

system. The activities required at this stage include simulation techniques, geotechnical studies, pipe-

line route surveys, material studies and hydraulic modelling, always coupled with good engineering 

practice. Various geographical attributes of the area that the pipeline is expected to traverse appear 

as inputs to many of these activities.  

In practice, pipeline engineers start from the geographical attributes of the area that the pipeline is 

expected to traverse, they develop routes by trial and error, and use various rules and models for 

engineering calculation and the selection of equipment. The approach developed at SRISL consists of 

a systematic search for optimal solutions using the same information and simulation tools. To achieve 

that, advanced optimization technologies can be integrated with geographical information, process 

simulators and equipment databases. The proposed optimization framework aims at real life applica-

tions, and takes into account hydraulics, equipment cost, reliability, operation and maintenance fea-

tures, information on the landscape and land use etc. It is important to highlight that the performance 

of the optimizer is not hindered by non-linearities in the model equations or discontinuities in the 

design variables. The tool can accommodate detailed cost models and additional design criteria, if 

relevant data are available.  

Successful applications investigate the effect of geographical data on the optimal pipeline routing and 

equipment design features, and the subsequent investment, construction, operation, inspection and 

maintenance costs.  

 

The work can also consider the corrosive effects of CO2 and acidity on crude oil pipelines, so that in-

ternal corrosion phenomena are accounted at the early stages of pipeline design. Pipeline corrosion is 

one of the most common causes of damage and failure that leads to accidents and loss of transmitted 

fluid in pipelines. The results of corrosion vary from pipeline leakage to full bore rupture, and internal 

corrosion is responsible for about a third of the costs related to corrosion. Taking into account the 

corrosion processes during pipeline design could help in preventing the frequency and severity of 

such incidents.  

Current work is on accelerating the optimization tool and improving the access to GIS data. 

 


