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• Rapid growth in demand forecast for 
land, air and sea based systems

• US Congress has mandated that 
one-third of all combat vehicles will be 
robots by the year 2015

• Higher Energy batteries to increase 
run time

• Higher power batteries for larger/ 
heavier robots/UAVs

• Integration with host systems 
complex
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Size 

P
ow

er Small High Power Large High Power

Small High Energy Large High Energy

500 Wh 

Robotics 

Bowman 

SMP/FIST 
Mobile/laptop

UAVs 

HEVs 

BB2590 

5-10kWh 

Power 
Tools 

UUVs 

“10 
Mins” 

“10 
Hrs” 

100 Wh 
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Strategic MoD Focus Areas

• Applications
• Autonomous Systems

• Power Sources
• High Energy Battery Primaries

• Ammonia borane hydrogen 
generator for fuel cells

(exploit commercial secondary 
battery technology)
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10 Fold increase in demand by 2015-2020

Increased capability  = Higher power
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Time (Years)

Wh / kg

2004 2008 2010

400

100

200

2012

Li-M alloy anode
Silicon or Tin

Li metal anode

������
300

New cell chemistry

Alternative cell packaging

2006 2014

����������������������������
%%0�!����#
%%0�!����#
%%0�!����#
%%0�!����#


����������������������������
����0��!����#
����0��!����#
����0��!����#
����0��!����#




���������	
�����
����������

�������8��#-��

Energy Density Wh / kg

2010 Li-ion Secondary ‘Limit’

150 350300250100 200

2010

2005
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Lithium-Ion Solution:

9 BB-2590 Batteries = 12 kg

Fuel Cell Solution:
Fuel Cell  + Fuel  < 3 kg
Long duration = increased % 
of high energy density fuel

s
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H2 = 2 H+ + 2 e-

air

Oxidant gas

cathode exhaust 

Fuel

Hydrogen/
Hydrocarbon

anode exhaust

4�	���6
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��������

Anode

Cathode

B�
!����&�
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Fuel

air

Oxidant gas

Hydrogen/
Hydrocarbon

depleted fuel

moist air 

B�
!����&�


Anode

Cathode

2 H+ + ½ O2 + 2 e- = H2O 

H2 = 2 H+ + 2 e-

H+

e-

e-
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H+
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