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EXECUTIVE SUMMARY 

๠is deliverable presents the consolidated engineering, regulatory, and risk-based preparations 
required for the planned retrofitting of the Green Marine Integrated System (GMIS), a membrane 
based carbon capture system supported by auxiliary technologies, onboard the MV Coruisk. It 
brings together the extensive work completed under WP1 to date, including early engagement with 
Lloyd’s Register (LR) and the UK Maritime & Coastguard Agency (MCA), the development of 
updated system designs, and the completion of both internal and formal HAZID processes. ๠ese 
activities have resulted in a refined Process Flow Diagram (PFD), updated 3D spatial arrangements, 
and a consolidated set of 41 LR/MCA recommendations, all of which will be incorporated into the 
maturing design. ๠e deliverable also documents CalMac’s 12-, 6-, and 3-month requirements, 
updated installation options, and the shipyard components and tasks necessary to support a safe 
and compliant retrofit. ๠is work reflects the significant coordination effort undertaken by the 
University of Strathclyde (UoS), CalMac, technology providers, and regulatory authorities to 
ensure that all preparatory steps are aligned with LR’s Risk Based Certification (RBC) framework 
[2, 3] and the operational realities of a live passenger ferry, MV Coruisk. 

A comprehensive HAZID has been completed, combining internal assessments and LR/MCA 
workshops. ๠e analysis covers the cooling system, bypass system, membrane module, condensate 
handling, and associated control and safety functions. In addition, a dedicated HAZID assessment 
was conducted for the separate Carbon Capture Module (CCM) technology, identifying hazards, 
evaluating potential consequences, and confirming that risks are addressed through existing 
safeguards and mitigation measures. ๠e CCM technology is expected to operate independently 
and connects with the bypass system to capture CO₂ from the flue gases. Risks were evaluated 
using LR’s likelihood-severity matrix, and mitigation measures were defined to ensure that they 
are demonstrably As Low As Reasonably Practicable (ALARP). In parallel, shipyard preparation 
requirements have been defined in alignment with CalMac’s operational planning timelines, and a 
detailed list of components and installation tasks has been produced. Updated spatial assessments 
confirmed that Option 1 is infeasible, while Options 2, 3, and 4 remain viable, subject to further 
engineering refinement. 

An updated onboard test matrix has been developed to mirror the land-based testing sequence and 
ensure a consistent verification pathway for the integrated system. ๠is includes functional, safety, 
performance, and integration tests to be conducted during dock trials and sea trials. Overall, this 
deliverable confirms that the preparatory engineering, regulatory alignment, risk assessment, and 
shipyard planning activities required for retrofitting have been completed to the extent possible at 
this stage. It does not include installation results, operational performance, or GHG reduction 
outcomes, which will be addressed in D1.3 (M48). ๠e work presented here provides the necessary 
foundation for safe, compliant, and technically robust integration of the GMIS onboard the MV 
Coruisk. 


