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Salish Class Ferry Program 

• 107m, 600 passenger double ended ferry 

• Contract Award May 2014  

– Remontowa Shipbuilding 

– Design Office:  Remontowa Marine Design Consulting 

• Class/RO:  Lloyd’s Register 

• 3 ships delivered in first half of 2017 

– Salish Orca 

– Salish Eagle 

– Salish Raven 

 

 

 



Why LNG as a marine fuel? 

• Financial benefit 

• Reduced Environmental 
Footprint 

• Proven technology 

• Readily available  

• Enhanced workplace 
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Why On Board LNG Bunkering? 

• Infrastructure 

• Experience 

• Risk Management 



On board LNG bunkering challenges 

• No Design or Regulatory/Class precedent 

• Leak Consequences 

– Gas dispersion 

– Cryogenic liquid … steel structure 

• Semi-enclosed car deck, overhead deck head 



The Vessel 

 



 



 



In summary:  The Problem 

• Establish a safe and effective on board LNG 
bunkering solution  

 

… that can be demonstrated as safe and 
effective to the satisfaction and approval 
of BC Ferries, Class, and Transport Canada 

 

• Constraints: 

– LNG tanker truck located on the vehicle deck 

– Bunkering operation in 90 minutes 

– Must comply with regulations (IGF Code in draft) and 
Class rules (Lloyd’s Rules in draft) for gas fueled ships 

• Or prove safe via risk based approach 



Evolution of the on-board design 

• Nov 2014 - Apr 2015 

– Options analysis and development 

• Blue Sky thinking, evolving to shortlist of 
potential solutions 

 

 

 

 

 

 

 

 

 

 

 

 

 



‘Open’ Solution 

• Intrinsically Safe Car Deck 

– EX rated lighting, electrical systems 

– Plated in deckhead – no pockets for methane 

– Pressurized Accommodation / Engineering decks 

• Benefits 

– Simple (Operationally) 

– Relatively simple (technically) 

– Standard LNG truck/trailer 

• Drawbacks 

– High cost 

– Higher TC/Class approval risk 

– Reduced opportunity for Fleet Commonality (Spirit Class) 

– Systems access/maintenance 



“Let’s move the truck” 

• On the slope 

• On the apron 



‘Cloak the truck’ 

 



Seal the truck:  ‘Gas-Tight’ Solution 

 



Governing Design Principle 
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Risk Based Approach 

 

Risk Assess 

Risk Assess 
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Risk Assessment (HAZID) 

• Scope:  LNG System in entirety 

– Included in the analysis options for bunkering on board 

• In attendance 

– Classification, TC, Shipyard, Design Office, BCFerries, 
FortisBC, OEM (Wartsila) 

• Some Conclusions 

– From the LR Executive Summary 

“None of the scenarios identified during the study were 
considered to be 'High' level risks and all 'Medium‘ level risks 
were believed to be acceptable.” 

– Established control measures 

– Established the requirement for 3D gas dispersion 
modelling 

– Established risk of relative motion between bunker 
station and truck as very low 



Gas Dispersion Model 

• Developed by E-Engineer (Polish company) 

– Certified by National Institute of Standards and 
Technology – US Dept of Commerce 

• Model parameters finalised with Class 



Final Gas Dispersion Modelling 

 



External Dispersion Analysis 
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Bunkering Procedure Development 

• Development work 
– Transition Team development  

– Fortis input 

– Wartsila control system completion/bunkering mimic 

• Consolidation 
– Bunkering Procedure Workshop 

• BCF Design and Transition Teams 

• BCF Dir LNG 

• FortisBC 

• Wartsila 

– Include  
• Emergency Response Planning 

• Completion 
– LNG Bunker Management Plan 

• Refinement 
– Following arrival in Canada 

– Trial with FortisBC tanker truck 



Salish Class LNGPac Review 

 



LNG Bunker Station 

 



LNG Tanker – Ship connections 

Relief valve mast hose 

Vapour return hose 

600 VAC cable 
Control Cable: ESD, 24VDC & ground 

Ethernet cable 

LNG filling hose 

Nitrogen purge hose 

Compressed air 
hose 

Drip tray 

LNG Tanker Bunkering Station 
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Truck sump drain 



Bunker Station Design 



Tanker connected to ship – Top view 

 



Other Bunker Station Design Considerations 

• Gas and Temperature Sensors 

• Ship-based control 

• ESD communication 

• Ships hull water spray protection 

• Ventilation 

• Hose couplings & Dry break away couplings 

• Fire suppression 

• The Tanker Truck! 



Fortis BC Tanker Trailer 

• Bespoke design for onboard bunkering 

• No aspects of truck design are new concepts 
to FortisBC 

– All currently in use and proven 

– Now consolidated in one truck 

• Full Federal/Provincial Certification 

• Requires Tridem Tractor for full loads 

• Maximum load size 

• Can be used in other  

land/marine  based  

applications 



LNG Tanker – Ship Connections 
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Liquid line  

Vapour line 

Vent to mast 

Nitrogen 

Compressed air 

Drain to drip tray 



ESD & Control integration System 
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LNG Bunkering System 

 



LNG Bunkering System 

 



Spirit Class Unique aspects 

• Fully enclosed vehicle deck 

• Vent connection inboard 



Challenges – Bunker Line PRVs 

 



LNG Bunker Line PRV Modification 



LNG Bunker Line PRV Modification 



LNG Bunker Line PRV Modification 



Tanker Vent to Gas Mast Connection 



Sealing Tanker Vent Hose 



Bunkering Operation 

• Governed by a comprehensive Bunkering Procedure 
– Captured in Bunkering Manual, ISM (VSM) 

– Based on IACS guidelines 

• Preparation 
– LNGPac 

– Truck (Staging) 

• Manoeuver onto ship 
– Truck Secure / Interlocked 

• Connection 

• Bunker 
– Pressure Test 

– ESD valve test 

– Cool Down 

– Full Flow rate 

• Completion 
– Draining/Inerting 

– Disconnect 

• Manoeuver off ship 



Partners 

• Key partners participated in all workshops and 
risk assessments and contributed in key areas: 
– Remontowa Shipbuilding and Design Office 

• Managed design information and established final design 

– Lloyd’s Register 
• ARBD approach 

• Oversight and approval 

• Provided consultant support to risk assessments 

– FortisBC 
• Supplier of LNG 

• Designed on-board bunkering truck specifically for to satisfy this 
requirement 

• Designed the control system interface between truck and ship 

– Transport Canada 
• Witnessed risk assessments 

• Final approval of Design and Concept of Operations 

– Wartsila 
• Designed the control system and LNGPac 



What’s Next for BC Ferries 

• Capital Program $3,9 Billion in next 12 years 
for vessels and terminals 

 

• Renewal of five large Double ended Ferries by 
2025 (NMV’s) 

 

• NMV’s will likely be Dual Fuel (DF) ULSD/LNG 

 

• LNG Bunkering - considering onboard and 
bulk  delivery options – larger storage tank 

 

• By the middle of this decade have 11 dual 
fueled ferries in service 



Questions? 
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• SPARE SLIDES 



Hazardous Zone Analysis 

 



Safety Distances 

• Hazardous Zones 


