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The Challenge:  
Must balance generation with demand

ÅThis balancing of generation 
and load must be done nearly 
instantaneously.

ÅThe ability to store electricity 
changes the equation, by 
decoupling supply and demand 
(i.e. providing inventory).
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{ǳǇǇƭȅ  ґ  5ŜƳŀƴŘ 
(at least for short period of time)

Generation Load
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Additional Challenge:  Incorporating more 
renewable energy on the grid.



!мно{ȅǎǘŜƳǎϰ /ƻƴŦƛŘŜƴǘƛŀƭ LƴŦƻǊƳŀǘƛƻƴ /ƻǇȅǊƛƎƘǘ ϭ нллу !мно{ȅǎǘŜƳǎΣ LƴŎΦ !ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘΦ
Do not reproduce or distribute outside of A123Systems without written authorization. 5

PV Challenge and Opportunity: Periodic 
Extreme Ramp Exposure and Solar Peak Shift

Source: Tucson Electric Power

Regulators may require PV 
developers to reduce the size of 
their project and/or require they 
meet certain ramp rates 
(which is best satisfied using 
energy storage)
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Wind Challenge and Opportunity: Persistent  
Intermittency and Anti-Correlation with Load

Feb 2007

Overspeed Wind Shutdown

CAISO Wind Production (Tehachapi)

Source: ERCOT and CAISO
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Fast Acting, Cycling Storage for Renewable 
Integration

ÅMitigates intermittent nature of renewables

ïHelps integrate wind and solar

ïProvides ramp management: 
When wind stops blowing or sun stops shining, 
SGSS instantaneously can output power, 
Making up for lost generation from renewable source

ïAllows higher penetration of renewables 
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Power industry recognizes the value of storage
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5ŜǾŜƭƻǇŜǊ ƻŦ  bŀƴƻǇƘƻǎǇƘŀǘŜϰ ƘƛƎƘ ǇƻǿŜǊ ƭƛǘƘƛǳƳ ƛƻƴ ǘŜŎƘƴƻƭƻƎȅ

Å Corporate headquarters:  Watertown, Massachusetts

Å ~ 1700 employees in multiple locations worldwide

Å >400,000 square feet of manufacturing facilities in China, Korea, Massachusetts and 
Michigan

Well-positioned for  transportation and grid services markets:

Å Working with AES on multi-megawatt battery systems capable of performing 
ancillary electric grid services, including frequency regulation services

Å Working with major North American and European OEMs developing HEVs, PHEVs,  
and EVs

Hymotion:  Canada

Materials Research and
Automotive Applications: 

Michigan

HQ and R&D:  Watertown, MA
Systems: Hopkinton, MA

Powder, coating, cell plants:  Changzhou, China

Supplier quality: Shanghai, China

Prismatic cells:  Icheon , Korea

About A123 Systems
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A123 Markets
Opening Several Applications for Advanced Energy Storage Technologies

Aviation
Electric Grid 

Services
HEV / PHEV / EV

Transportation

Heavy-Duty Hybrids

Drivers:

Portable 
Power

ë Reduce emissions

ë Reduce toxic battery 
chemicals

ë Fuel economy

ë Reduced emissions

ë Energy independence 

ë Lighter-weight 
components

ë Fuel efficiency

ë Increase plant efficiency / 
utilization

ë Increase grid reliability

Other Markets



!мно{ȅǎǘŜƳǎϰ /ƻƴŦƛŘŜƴǘƛŀƭ LƴŦƻǊƳŀǘƛƻƴ /ƻǇȅǊƛƎƘǘ ϭ нллу !мно{ȅǎǘŜƳǎΣ LƴŎΦ !ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘΦ
Do not reproduce or distribute outside of A123Systems without written authorization.

Nanophosphate Technology
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~5 microns

<0.1 micron
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ωWide product portfolio with industry leading power and energy

ωFor high energy applications:140Wh/kg with 3000W/kg

ωFor medium power applications: Various designs

ωFor high power applications: 90WH/Kg with 5000W/kg

Power

ωSafest Li Ion chemistry in the market, validated by National Labs 
and multiple automotive customersSafety

ω20 year calendar life

ωExcellent Watt Hour throughput and cycle lifeLife

A123 Technology Benefits
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Comparison of energy storage systems

Capacitor
Electrochemical 
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A123 
Nanophosphate

Performance Characteristics Comparison

L/A

(modified)*

CAES
NaS
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Grid Storage Technologies:  First Cost

Source: ESA
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Total Cost of Ownership:
Battery Cycle Life Comparison
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Replacement 
Reserve

Synchronous 
Reserve

Energy Storage can provide:

ÅFrequency Regulation
Electrical systems:  60Hz or 50 Hz

ÅRenewable Energy Management
Ramp management
Intermittent smoothing

ÅSynchronous Reserves, NERC Compliance
ÅT& D Facility Deferral
ÅCustomer Energy Management

Energy

R
e

sp
o

n
se

 T
im

e

Frequency 
Regulation

Renewable 
Energy 

Management

Supplemental                         
Reserve

Peak Shaving

Power

Grid Applications
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G T D Delivery Chain Graphic

SGSS, Smart Grid 

Stabilization System

SGSS

SGSS

NES,
Network

Energy Storage 

HES

HES

HES, Home 
Energy Storage
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{ƳŀǊǘ DǊƛŘ {ǘŀōƛƭƛȊŀǘƛƻƴ {ȅǎǘŜƳ ό{D{{ϰύ

Å 2MW 500kWh Modular Units

ï Scalable to 200MW Arrays

Å High Cycle Life

ï >8,000 full DoD, 

ï >500K micro-cycles to 80% capacity 

Å High Efficiency 

ï 90% roundtrip

Energy Storage Enabling New Possibilities for the Electric Grid 

FLEXIBLE:  Can be used for frequency regulation, spinning reserve,     
smart grid applications, integration of renewable sources and as a Large 
Scale UPS Battery.
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Å18 battery racks

Å8 battery trays per rack

Å6 modules per tray

Å2 air conditioning units

Å6 inverter cabinets 

Smart Grid Stabilization System (SGSS)
роΩ /ƻƴǘŀƛƴŜǊ ǿƛǘƘ !/ LƴǾŜǊǘŜǊǎ 
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