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A123 Systems Energy Solutions Group
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– Who we are

– What we do 

– Grid/Stationary systems
• Frequency Regulation 

• Spinning Reserve

• Wind and PV Ramping

– Transportation
• EV

• PHEV

• HEV

Presenter
Presentation Notes
A123 in general-	Energy storage products for all applications using lithium ion, nano phosphate cells.	Hi power applications  HEV, Frequency regulationEvolution of ESG..   3 years ago until now	Product development		Technology employed/developed		manufacturing of both cells and products,  Zero to 1500 units		ISO 9000 certified, Automotive APQP qualification in process
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Example of Current Smart Grid Product
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Clip 1.mov Clip 2.mov
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Our Challenge
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– Enabling energy independence and CO2 reduction 
by reducing fossil fuel consumption and 
facilitating more renewable sources on the grid

– Entering a market with game changing 
technology

– Market is in a state of major change/evolution 
(Regulatory, technology and economic) 

– Business: Cost of the technology has to provide 
value to end user

– Depending on the region, energy demand is rising 
at a rate between 2.2% and 4.9% each year

– No clear unified standards 
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Smart Grid Vision
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– What is a Smart Grid?  What does it do?

– Thinking about building Smart Grids is similar to 
saying that we are going to “build the internet”

– Opportunities expand and technology matures 

– Current infrastructure limits what is currently 
achievable

– Cost of capital investment requires long term 
deployment of smart grid assets    (The 
investment needs to be capitalized over a long 
period of time)

Presenter
Presentation Notes
Smart Grid Visions/What is “Smart Grid” Illustrate forward looking variabilityNo one knows what a smart grid will look like in 2020…  Many potentials, with many driving factors.Analogy : Emerging Smart Grid to building the “internet”No stds.  Many Nodes with somewhat limited definition of scope or application.  In the realm of energy storage, There are many grid applications. Each application of power requires a specific set of requirements for the technology.  Analogy to building the internet ,  customers/suppliers, everyone is a user, many functions on grid.  Things will happen that we are not currently aware of…Identify various potential proposal’s for smart grid  Many visions for smart gridLack of infrastructure prevents higher level’s of grid management.Smart Grid Solutions must addresses specific problems and issues we currently face, and will face over the next 50 years:There are many Gaps between current level of infrastructure, and where we need to be to fully leverage new technologyIdentify specific requirements.  (need for efficiency, need for availability/reliability, need for support of renewable sources, etc.)(It’s difficult and expensive going from the current infrast. to a smart grid)
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Smart Grid Concept, Electric Power Research 
Institute
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Source: EPRI

Presenter
Presentation Notes
PG&E CAES ApplicationThis is a good slide because it’s simple.
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Smart Grid Concept, American Electric Power
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Presenter
Presentation Notes
ESA 2009 PresentationThis one is easier to read and understand.
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Renewable Sources
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– Legislation is driving deployment of renewable 
assets

– Differences in renewable sources generate 
different energy storage requirements.  Some 
need short term smoothing and most could use 
long term storage.

– Variety of renewable sources presents a 
significant challenge for energy storage systems

– Energy storage enables the creation of viable 
renewable solutions.

Presenter
Presentation Notes
Mandates are driving deployment of renewable sourcesLarge variety of renewable sources including Bio-mass/Compressed Air SolutionsSome renewable sources depend on daily, hourly, and minute to minute environmental conditions.Design standpoint WCA as renewable energy scales.Energy Storage, must support, and must be tailored to support renewable sources.Storage creates viable economic model   Brings stability to the chaos.
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Renewable Integration Challenges and 
Solutions (Japan)
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From, Hara /Hokkaido Univ., Nakama,/NEDO,  2008  Symposium on Microgrids, June 2 2008

STORAGE for
PV Integration

STORAGE for
Wind 

Integration
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Renewable Integration, CA Wind Challenge
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Source: California Independent System Operator
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Renewable Integration, AZ PV Challenge
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Source: Tucson Electric Power
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Critical Business Issues
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– Cost of the technology must provide value to 
each consumer.

– Solutions must be flexible enough to be 
compatible with both today’s systems as well as 
tomorrow’s.  (Asset lifecycle)

– Dynamic buy / sell prices will significantly impact 
how technology is deployed

– Federal incentives have the ability to be a 
significant catalyst in the deployment of new 
enabling technologies

Presenter
Presentation Notes
Cost of the technology must provide value to each consumer.Solutions must be flexible enough to be compatible with both today’s systems as well as tomorrows.  (Asset lifecycle)Dynamic buy / sell prices will significantly impact how technology is deployedFed$ driving legislation marketing renewable sources
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Cost of Renewable Technology
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From Renewable Energy Data Book,  DoE EERE, Sept. 6, 2008
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Cost of Renewable Technology

15

From Renewable Energy Data Book,  DoE EERE, Sept. 6, 2008
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Energy Storage Requirements
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– “Ramping”  pre peak demand into and through 
peak demand (Energy/Cycle life)

– “Frequency Regulation” for grid frequency 
stability (Power)

– “Spinning Reserve” (Power, Energy, and Life)

– Intelligence of new battery systems allow for 
increased availability and accessibility not 
previously leveraged in legacy battery systems.

Presenter
Presentation Notes
“Ramping”  pre peak demand into and through peak demand(Energy)“Frequency regulation” at the cycle by cycle level  (Power)“Spinning Reserve” Power and EnergyIntelligence of new battery systems allow for increased availability and accessibility not 
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Digital Interface and Controls
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– Digital protocol

• Lack of standard

• HW layer

• SW layer

• Reach or control of local networks.

• Security

– Digital boundaries may not be the same as power 
transmission or business boundaries

– Each type of resource deployed with have a finite 
response time and energy capability.

Presenter
Presentation Notes
Digital protocolLack of standardHW layerSW layerReach or control of local networks.Digital boundaries may not be the same as power transmission or business boundariesEach type of resource deployed with have a finite response time.
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Conclusion
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– System’s approach required to successfully 
identify and map out future energy storage 
system requirements.

– Energy storage assets must be flexible enough to 
withstand the rapid evolution of  Smart Grid 
technologies.

Presenter
Presentation Notes
System’s approach must be taken to successfully identify and map out future energy storage system requirements.Energy storage assets must be compatible enough to withstand the rapid evolution of  Smart Grid technologies. 
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