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ENERGY DENSITY IS THE KEY

• As with cars and other markets, energy density in batteries is the limiting factor

• Battery electric ferries are limited to routes up to 40 minutes in length

• Container ships produce the most emissions, but batteries have limited uses

• Cruise ships can use them for green harbor entry and when sitting at anchor/dock

• Lithium ion batteries are becoming cheaper 

• Many major companies are investing heavily in technologies to increase energy 
density



GLOBAL COMPETITION FOR ADVANCED BATTERIES

Extensive efforts internationally to develop high energy density batteries

• Nov. 13, 2018 - German Government announced they are investing $1.2 billion in EV and advanced battery 
development and production in Europe

• Toyota: has spent $4B already and plans to spend a total of $13.9B on solid state battery development – early 
prototype available in a few years, production level available in 2030 or later

• Solid Power: Samsung, A123 Systems, and Hyundai invested $20 million

• Sakti3: Dyson purchased for $90 million in 2015, wrote off $60 million in 2018

• Ionic Materials Storage: Partnerships with Mercedes and BMW, claims delivery 2026

• QuantumScape: Volkswagen invested $100 million, claims delivery 2025

• LIBTEC: Joint effort between Toyota, Honda, Nissan, Panasonic



AND WE HAVE THEM!!

• 3 times the energy density of conventional Lithium ion batteries

• Large number of charge/discharge cycles

• High Depth of Discharge – large increase in the available energy 

• Non-flammable 

• Operates at room temperature



LAVLE SECTORS

Marine Renewables Defense Oil & Gas Rail
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TECHNOLOGY

• 3DOM Battery Separator – key 
enabling technology

• The separator:

• prevents thermal runaway

• makes the battery inherently safe

• makes the battery very efficient

• is what makes advanced batteries 
possible

• No one else in the world has it



ADVANCED LITHIUM ION BATTERIES

Standard Lithium-ion battery architecture with improved chemistry and separator

• Compared to than other Lithium-ion batteries:

• Lower cost

• Cost reductions built into each component design

• Advanced BMS provides better performance and higher level of safety

• Advanced chemistry formulation provides good energy density and higher level of safety

• Higher tolerance to heat provides resistance to aging at higher temperatures

• Proven chemistry and 3DOM separator combine to increase safety

• Standard ESS architecture, which enables the use of multiple cell chemistries

• Facilitate rapid ESS development



ADVANCED BATTERY TECHNOLOGIES



ADVANCED TECHNOLOGY:
SOLID ELECTROLYTE & LITHIUM METAL

• High performance characteristics:  
• Greater safety,

• Higher energy density 

• Greater depth of discharge 

• Longer life 

• Higher number of cycles 

• Wider operational temp ranges

• Technology vetted extensively at Tokyo Metropolitan University, and supported by 
Japan’s New Energy and Industrial Technology Development Organization (NEDO)



SEB/LMB: A TECHNOLOGICAL BREAKTHROUGH

Solid Electrolyte & Lithium Metal Batteries are currently in prototype phase
• Target: almost 3 times the energy density of Lithium-ion batteries for the entire battery system

• A vessel can put almost 3 times the energy in the same space as a traditional Lithium-ion battery

• Higher depth of discharge with no effect on lifetime

• A vessel with Lithium-ion batteries can normally only use 40% of the capacity of the battery or it will 
shorten the batteries' lifetime

• Solid Electrolyte Batteries can use a much higher capacity of the battery without any effect on 
lifetime

• Over 3 times the number of charge/discharge cycles

• A vessel would have 3 times as many charge/discharge cycles and so would have 3 times the lifetime

• Can be operated at room temperature or at temperatures up to 60°C (140°F) - reducing the need for cooling 
systems

• Cannot go into thermal runaway (catch fire), which eliminates the need for a battery room and fire protection

• Can be continuously monitored for safety and performance



MANUFACTURING

Gigafactory

• Produces cells for LAVLE’s Energy Storage Systems (ESS)

• $1.3 billion and 2,000 jobs

• Financing in place

• Working with 10 States to site the facility

• Will produce up to 10 GWh of cells per year

• Break ground in 2020, operational 2022

Expand ESS Fabrication Capacity – Burlington, WA 

• Created battery development lab, with prototype manufacturing

• Creating ESS manufacturing line at the Burlington facility

• Working on design for new, larger facility



BURLINGTON FACILITIES

Engineering R&D Center - 28,000 sq. ft. Offices and Manufacturing - 22,000 sq. ft.
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