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Background 

Results & Conclusions

Objectives 

• The most economic oil & gas transportation
method rely on pipelines. Thermoplastic
Composite Pipelines (TCPs) have emerged as a
competitive and recyclable option against
metallic pipes for off-shore Carbon Capture
and Storage or sequestration (CCS)
applications, where CO2 needs to be
transported in supercritical state (over 73 bar
and 31°C) to secure geologic sites such as
depleted sub-sea oil or gas fields1.

• To have a chance of finding an alternative
cost-competitive TCP solution to TCPs
currently rendering service a market driven
material selection is needed.

• This work navigates the Technology Readiness
level (TRL) scale all the way from TRL1 to TRL5
going through materials selection,
manufacturing and proof of concept testing
for TCPs compatible with CCS applications
manufactured by scalable cylindrical
composite manufacturing methods, such as
Automated Tape Placement (ATP).

 To explore cost-effective TCP alternatives for
commercial CCS applications.

 To manufacture and test a TCP  proof of 
concept to assess potential 
commercialization.

 A cost-effective alternative to commercial
TCPs has been found.

 Further research is needed to enhance liner-
to-intermediate layer compatibility and avoid
the employment of adhesives.
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Fig 1. Offshore CO2 capture, transportation and
storage (CCS) transportation concept.2 (left), and TCP
pipeline schematic (right)
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Materials Selection

Market driven materials selection & characterization of thermoplastic 
flexible riser pipelines used in offshore and subsea applications

C.I. Bachour1,2,3*, R.M. O'Higgins5, N.M. Harrison1,2,3,4, R. Allen6, T. Flanagan6

1 Mechanical Engineering, University of Galway, Ireland; 2 Ryan Institute for Environmental, Marine and Energy Research, University of Galway, Ireland; 3 IComp Irish 
Composites Centre, Ireland;

4 I-Form, the SFI Centre for Advanced Manufacturing, Ireland; 5 School of Engineering and Bernal Institute, University of Limerick, Ireland; 6 ÉireComposites Teo, An 
Choill Rua, H91Y923 Indreabhán, Ireland 
*carlos.bachour@universityofgalway.ie 

Materials & Methods 

https://www.ul.ie/scieng/schools-and-departments/school-engineering
https://horizoneurope.ie/wp-content/uploads/2021/04/Carlos-Bachour-case-study-for-Career-FIT_updated25052020.pdf

