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In several publications since 2012, Marcoulaki and co-workers developed a systematic optimization framework for the basic 
design of main pipeline systems used for the transportation of fluids, like natural gas, petroleum or water. This presentation 

demonstrates the established optimization framework on real scale problems. The selected application involves the design of the 
Burgas-Alexandoupolis pipeline. The project has been under consideration since the 90’s, as an overland route for transporting 
crude oil from Russia and other countries of the Caspian region to the European markets and a trilateral agreement on the 
construction of the pipeline was signed between Bulgaria, Greece and Russia on 15 March 2007. The project was frozen in 
2011 due to concerns for environmental and safety risks, but interest on the project was recently revived in view of increases 
in the capacity of the CPC. In our approach, the design problem is formulated mathematically and treated with advanced 
optimization techniques to derive optimal network structures and pipeline operation strategies, according to given fluid supply/
demand, flowrate and location data, hydraulic equations, equipment cost, reliability, operation and maintenance features, and 
information on the landscape features and land use. We consider geographic data, including DEM’s, the location of SEVESO 
installations and geological fault lines, as well as the network of cities and roads, lakes and rivers, sites of environmental 
interest, etc. The solutions generated by our tool conform to various constraints, addressing safety, environmental and political 
issues, and compares favourably to the design proposed by the TBP Company.
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