
Guemes Island 
Ferry Replacement Project

*For Informational Purposes Only



• Background
• Terminology
• Assumptions
• Charging Technology
• Operational Performance
• Conclusion

Agenda



• SuperTruck 2
• Mild-Hybrid Diesel Electric
• $40 million

• SuperTruck 3
• Fleet Electrification

• Fully Electric Fleet
• Infrastructure Upgrades

• $68 million

• Hydrogen
• Fuel Cell 
• Internal Combustion Engine

Background



• Kilowatt (kW):  a unit of power that measures the rate at which an electrical device uses or 

produces energy at any given moment.

• Kilowatt Hours (kWh): a unit of measurement for energy that represents how much electricity is 

used over time. 

• Regeneration: A system that converts the kinetic energy into electricity, feeding it back into the 

battery to extend range.

• Combined Charging Standard (CCS): a global electric charging standard for transportation 

solutions. Power up to 400 kW 

• State of Charge (SOC): is a measure of how much energy is currently stored in a battery compared 
to its maximum usable capacity.

Terminology



• Ferry Energy Requirements: 
• Normal Operation (R/T):   140 kWh
• Bad Weather Operation(R/T):  190 kWh
• Battery Capacity:    1,000 kWh (1 MWh)
• Electric Operation:   75% Energy Contribution from Batteries

• Ferry Terminal Electrical Service: 
• 480v
• 400-amp
• 3 – Phase

• Charging/Dwell Times: 
• Charging Assumptions: 

• 360 kW charger
• Optimal Battery Performance Conditions (e.g. temperature, state of charge)

• Optimal Charger Performance (e.g. initialization)

• Subtracted 10% for buffer

Assumptions

= 332.5 kW Capacity 

Interval Charge Time Energy Added

30 minutes 10 minutes 54 kW

45 minutes 25 minutes 135 kW

60 minutes 40 minutes 216 kW

75 minutes (Dinner) 55 minutes 297 kW

105 minutes (Lunch) 85 minutes 459 kW



Charging Options

• 360 kW Max Rating

• Cost ~ $100,000

• Flexible Site Setup

ABB HVC 360 + ChargeDock



Interval Charge Time Energy Added

30 minutes 10 minutes 54 kW

45 minutes 25 minutes 135 kW

60 minutes 40 minutes 216 kW

75 minutes (Dinner) 55 minutes 297 kW

105 minutes (Lunch) 85 minutes 459 kW

kWh

Operational Performance – Normal Run
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Interval Charge Time Energy Added

30 minutes 10 minutes 54 kW

45 minutes 25 minutes 135 kW

60 minutes 40 minutes 216 kW

75 minutes (Dinner) 55 minutes 297 kW

105 minutes (Lunch) 85 minutes 459 kW
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Operational Performance – Extreme Weather Run
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Operational Performance
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Interval Charge Time Energy Added

30 minutes 10 minutes 54 kW

45 minutes 25 minutes 135 kW

60 minutes 40 minutes 216 kW

75 minutes (Dinner) 55 minutes 297 kW

105 minutes (Lunch) 85 minutes 459 kW

kWh

Operational Performance – Minimized Charging
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• Long-Term Benefits
• Reduced Diesel Use, Emissions, and Noise
• Lower Exposure to Fuel Price Volatility Over Time
• Aligns with State Climate Goals and Grant Funding Priorities

• Upfront Challenges
• Higher Initial Vessel Cost Than a Conventional Diesel Ferry
• Requires New Shore-side Charging Infrastructure and Electrical Upgrades

• Operational Considerations
• More Complex Vessel Systems and Maintenance Requirements
• Additional Crew Training and Technical Expertise Needed
• Operational Savings Accrue Over Time, Not Immediately

• Risk Trade-off
• Trades Fuel and Environmental Risk For Capital And Technology Complexity Risk
• Hybrid Design Retains Operational Redundancy Compared To Fully Electric Options

Realities of Building a Plug-In Hybrid Ferry for Guemes Island



Charging Equipment

Appendix



Plug-in Hybrid Ferry

Risks 

• High Build Costs
• Increased Complexity
• Infrastructure Challenges
• Supplier Maturity

Opportunities

• Expanded Funding Options
• Reduced Operating Costs
• Environmental Benefits
• Technology is Advancing Quickly



Assumptions
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