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S U B S E A R E S I D E N T  A U V  – T H E  N E E D

• Rapid advances in miniaturisation

• An All Electric future?

• Reduced Through-Life Cost
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E N A B L I N G  T E C H N O L G I E S

• Navigation

• Communication

• Connection

• Energy
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2 0 - F T  C O N TA I N E R  C O M PA R I S O N
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Energy Power

Lithium-Ion 0.5MWh 30kW

Fuel Cell 0.6MWh 80kW

Aluminium-Air 10MWh 500kW

Saab Sabretooth

10kWh @ 3.3kW

Porsche Taycan

93.4kWh @ 270kW
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L I T H I U M  I O N

Lithium Ion Today

• Energy :100kWh Power: 30+kW 

• Voltage range 14.4V to 400+V 

• Currents up to ~100A 

• Design life up to 30 years

Advanced Light Metal Future

• Improved lithium-ion technology,

• New battery chemistries

• Lithium-air, lithium-sulphur and 

sodium-ion
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L I T H I U M  I O N

• Long-endurance lithium-

ion batteries

• Australia’s Attack Class 

submarines

• Safety issues
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S U B S E A P O W E R  N O D E

• 1.5x1.4x1.4 skid at 810kg

• Long life >10,000 hours

• Reactant storage agnostic

• Compressed-gas

• TRL 9 commercially refillable
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100kWh 2MWh
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S U B S E A P O W E R  N O D E

• Cost decrease for energy increase

• Lower capital cost for energy > 600 kWh 

• Unfuelled fuel cell systems are not required 

to meet special safety regulations 

• Can operate at very low temperatures and 

have freeze-thaw cycle capability 

• No “shelf-life” - degradation is based on 

hours of operation not date of manufacture 
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S U B S E A P O W E R  N O D E

Specifications

• Power: 16kW (Continuous) 

• Voltage: 400 to 600 Vdc

• Grid balancing capable

• Mass Target: 3,370 kg

• Negative buoyant fuelled

• Positive buoyant empty

• Operating Depth: 3000m  
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S U B S E A P O W E R  N O D E
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Fuel Cell 

System
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Mining Bauxite
Most abundant metal in 

earth’s crust

Recycling
75% of all aluminum ever 

made is still in productive use

Applications
Fire retardant

Pharmaceutical

I N S E R T  

S E C T I O

N

T I T L E  

H E R E

I N S E R T  

S E C T I O N

T I T L E  H E R E

3. Discharging clean energy
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A L U M I N I U M  – A I R  B AT T E RY
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▪ Air-Cathode separates Oxygen from air and 
catalyst allows reaction with water

▪ Aluminum Hydroxide Al(OH)3 is produced 
at the anode generating heat and 
electricity

▪ Aqueous-electrolyte is continuously 
circulating in cells:

▪ Flushing out by-products
▪ Regulating heat

4Al + 3O2 + 6H2O → 4Al(OH)3 + 2.71 V
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1X20’ container
5760 kWh

Integral electrolyte tank
(requires 5 reloads)

1X20’ container
7200 kWh

1X20’ electrolyte 
tank container

1X20’ container
10,000 kWh

Electrolyte produced 
onboard utilizing heat 

emitted from the chemical 
reaction
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A L U M I N I U M  - WAT E R

• Ten-fold increase in energy density

• Inherently safer

• Chemically inert prior to activation
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A L U M I N I U M  – WAT E R  - S A F E T Y

• Does not generate hazards when 

exposed to extreme storage 

temperatures, low pressures, or fires 
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C O N C L U S I O N

• Need: Subsea resident 

AUV & All-electric field

• Rapid technology 

development in energy 

storage

• Subsea applications 

coming soon 
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