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*Edward B. Roberts and Charles Eesley, Entrepreneurial Impact:  The Role of MIT, 2009

Example of impact of research-driven innovation:
Collective revenue of active companies founded by MIT graduates today 

equals the 17th largest world economy*
(Note:  Up from 23rd largest world economy 10 years ago)



U.S. DOE Provided Support Along Entire 
Cycle of Innovation and Commercialization



There is more than one “Valley of Death”

1. Is the researcher/professor serious about impact beyond academic 
glory?  (Are you the chicken or the pig?  Example:  Deshpande 
Center at MIT)

2. Does the technology actually work? What’s your first product?  
(And how many strikes do you get before you’re “out?”)

3. Can you scale?  How much capital to get to volume 
manufacturing?  Or do you partner?  (Licensing is a consolation 
prize if not an outright failure.)

4. Is your global competition foreign companies, or foreign 
governments?  (Industrial policy)



Nov. 2005



Mercedes High 
Performance Engines

A123

>20,000 W/kg

~65 Wh/kg

Benchmark in High Power Li-Ion:  Formula 1 Racing 

• McLaren-Mercedes - A123 olivine based Kinetic 
Energy Recovery System (KERS)

• Opening race of 2009 F1 season in Melbourne, AUS

• Lewis Hamilton, 2008 World Champion, starts in 
18th position (out of 20) and finishes 4th



OSU Buckeye Bullet VBB2.5:  Electric Drive Land Speed Record

World’s Fastest Electric Car:  307.7 mph



Li-Ion Powered Hybrid Buses:  >50 Million Road Miles 
(since 2007) 

Daimler Orion VII Bus/BAE Systems

200 kW pack
saves 3400 lb
over Pb-acid

Manufactured 
in Hopkinton, 
Massachusetts



Today



Coating Plant – Changzhou, China
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Built in 2007
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Livonia Michigan Cell Manufacturing Facility



A123 Systems Livonia Factory Grand Opening 
September 13, 2010

Phone call from White House

Customer Panel

Micky Bly, GMAdmiral Dennis BlairCongressman John DingellSenator Debbie StabenowSenator Carl Levin

Dave Vieau (CEO), Energy Secretary Chu, Yet-Ming Chiang (A123 co-founder), Bart Riley (CTO, co-founder), and Governor Granholm

Livonia Facility



Romulus, MI Powder & Coating Campus
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Sept 2010, Livonia, Michigan:  A123 Systems Opens Largest 
U.S. Lithium Ion Battery Factory in North America

The question of scale:
• A123’s Livonia plant can produce 30,000 PHEV/EV packs per year
• 33 such factories needed to meet target of 1 million EVs
• 270 million cars in the US today, growing to 500 million by 2030



Pumped Hydroelectric Is Lowest Cost Storage (~$100/kWh):
Can this be done with electrochemical storage?

Ludington, MI

•1872 MW output (21.5 GW 
total in U.S.)

•15,000 MWh stored energy
•2.5 x 1 mile, 842 acres
•Elevated 400 ft above Lake 
Michigan



Disagreement on Battery Cost Projections

(Chart by Cheah and Heywood, 2010)

Projection based on 
recent industry trends 



Automotive Li-Ion Battery Development is Driving Down Battery 
Cost, Improving Performance, Enabling Grid Applications

19

Grid  services, stabilization



Megapower using Nanophosphates:
Frequency Regulation with the
World’s largest Li-Ion Battery

• 2 MW power, 90% round-trip efficiency
• 0.5 MWh stored energy
• 82,000 cylindrical 26650 cells
• 1.2 tonnes cathode material
• 2.3 x 1017 nanoparticles (40 nm dia.)
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Eight A123 Systems SGSSs™ units 
providing 16 MW installed on the 
grid in Chile, performing “spinning 
reserve” grid stabilization services

Photo courtesy of



Current Lithium Ion Battery Designs Have Too Much Mass, 
Volume and Cost Overhead

Schematic view of 
Slitter

Press Roll
Slitter

Roll In

Pump

Coating Drier

Cathode

Binder Solution

Conductive Additive

J.-M. Tarascon, Nature 414, 359 - 367 (2001) 

Mass Percent Cathode
25%

Anode
13%

Other 
components

62%

R. Moshtev, J. Power Sources 91, 86-91 (2000)

Volume Percent Cathode
12%

Anode
14%

Other 
components

74%



One Example of a New Approach:  Semi-solid flow batteries 
using high energy density electrochemical “fuel”
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Questions?
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