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About BMT 

• We deliver design, engineering, and consulting excellence in defence, energy, 
environment, and maritime transport sectors.

• In Canada: 

• Over 130 highly motivated, trained and experienced specialists. 

• Headquartered in Ottawa with a coast-to-coast footprint.



Introduction
The Problem

• Zero Emission Vessels (ZEVs) need to be entering in service by +2030 [1].

• The transition towards a decarbonized shipping industry requires that stakeholders 
propose new designs for existing shipping applications utilizing a zero-emission 
mindset. 

• Current Class rules do not dictate guidelines for zero emission vessels.

• Current thinking still relies on non ZEV solutions for emergencies.

[1] Lloyds Register and UMAS, “Zero-Emission Vessels 2030. How do we get there?,” 2018.



Introduction
The Problem: CO2 Emissions

Source: [2]

Shipping: Approx. 0.84 

billion tonnes CO2 eq

[2] M.G.J den Elzen, J.G.J. Olivier, M.M. Berk, “An analysis of options for including international aviation and marine 

emissions in a post-2012 climate mitigation regime,” 2007.



Introduction
The Problem: Marine Acoustic Emissions

• In the North Pacific Ocean, underwater noise has been doubling in intensity 
every decade for the past 60 years. Marine traffic is the main reason for 
increased underwater noise.

• Vessel noise can affect the ability of marine mammals to communicate, 
navigate, find prey, or reproduce.

• Design is one of the most effective techniques to reduce underwater noise.

Source: [3]

[3] www.Phys.org, no date.

http://www.phys.org/


Introduction
A Solution: EMMOV (Electronic Marine Mammal Observation Vessel) 

• We are focusing on a zero-emission scientific research vessel with a similar 
capability set to the CCG Neocaligus. 

• A CCG ZEV design provides an option to meet Canada’s goal to reach net-
zero emissions by 2050 to fight climate change.

• Development of the design is ongoing, with an expected completion date in 
mid 2023.

Source: [4]

[4] Government of Canada, “CCG Fleet: Vessel Details – CCGS Neocaligus,” no date.



Main Requirements

• Clean design - IMO Tier III compliant, MARPOL compliant.

• Minimal radiated noise (airborne and waterborne).

• Not harmful for aquatic biodiversity.

• To be designed with the future in mind – new technologies to be retrofitted.

• True Zero Emission Vessel - garbage disposal, firefighting, ballast, etc. To Be 
Considered (TBC)



Design Exclusions

• Biocontamination – not considering ballast water issues but are considering 
below waterline marine growth and transport issues.

• Salvage (how to handle accidents at sea due to new equipment).

• Disposal of the vessel and equipment (specifically batteries). This is an 
electrical wide (sea, land and air) problem.

• Shipyard and equipment manufacturers sustainable practices.



Design Approach: Our Philosophy
• Maximizing fuel efficiency and minimizing environmental impact while 

ensuring maritime safety. 

• Compliance with existing and anticipated environmental worldwide 
policies/restrictions. Canadian standards are expected to be defined by 
international standards.

• When selecting innovative technologies, a “design-risk” approach was 
implemented. Technologies should be incorporated without jeopardizing the 
ship’s mission, survivability, maintainability or habitability.



Design Approach: Pathway to Net Zero
1. Low Carbon Fuels (highest impact), and

2. Energy Saving Technologies.

Not applicable at this stage:

1. Behavioral changes (i.e., steaming slower or less), and

2. Greenhouse Gas Offsetting/Removal.



Design Approach: 
Pathway to Net Zero
1. Low Carbon Fuels Constraints:

• Fuel Safety,

• Fuel Energy Density, and

• Fuel Availability and Compatibility.



Design Approach: Pathway 
to Net Zero

2.  Energy Saving Technologies.



Design Approach: Philosophy
• When selecting innovative technologies, a design-risk approach is used. 

• New technologies should not jeopardize the ship’s mission, survivability, 
maintainability, or habitability.

Hazard 
Identification

Risk Analysis
Options 
Control

Environmental 
Benefit

Decision



Design Approach



Current Design Activities
• Parametric study vs First Engineering Principles. 

• Multihull vessel geometries considered – space for solar panels.

• Dispersed battery packs with significant redundancy through advanced 
switchboard control.

• Consideration for ducted propeller.

• Air propulsion use close to animal sanctuaries.

• Observation deck.



Conclusions

• The traditional approach of using a parametric study will not work without 
having an extensive (vessels) database.

• Small scientific multihull geometries seem to be a solution (however, there are 
some challenges).

• Modifying a design spiral to include a green radial axis is important.

• Based on our first design iteration, we feel that a net-zero scientific vessel is 
feasible.



Thank you!

Jason.Mills@bmtglobal.com
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