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Safe Harbor Statement

This presentation contains forward-looking statements, including the
Company's beliefs about its business prospects and future results of
operations. These statements involve risks and uncertainties. Among
the important additional factors that could cause actual results to differ
materially from those forward-looking statements are risks associated
with the overall economic environment, the successful execution of the
Company's plan of operation, changes in the Company's anticipated
earnings, continuation of current contracts, changes in energy and
other applicable regulations, and other factors detailed in the
company's filings with the Securities and Exchange Commission,
including its most recent Forms 10-K and 10-Q. In addition, the factors
underlying Company forecasts are dynamic and subject to change and
therefore those forecasts speak only as of the date they are given. The
Company does not undertake to update them; however, it may choose
from time to time to update them and if it should do so, it will
disseminate the updates to the investing public.
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Beacon Power Overview

• Spinoff from SatCon 1998

• NASDQ November 2000

• Provider of fast-response flywheel energy 
storage for grid-scale frequency regulation

• Operating under ISO-NE since Nov 2008

• 60 MW’s under development
– Stephentown, NY; $43M DOE loan guarantee

– Hazle, PA; $24M DOE Stimulus Grant,             
PA  budgeted $5M for 20 MW plant

– Glenville, NY

• $2.25M DOE ARPA-E grant award to 
develop a flywheel for new applications 4



Technology
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• 20-year design life

• 125,000 equivalent cycles

• Available à la carte

• Low operating cost

• Zero emissions
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Flywheel Product Evolution

2010

Gen 4
Grid

25 kWh / 100 kW

2006-2007

Gen 1
Telecom

2 kWh / 1 kW

2000

Gen 2
Telecom

5 kWh / 2 kW

2001

• Over 600,000 hours of operation 
in the field.  Units running 
continuously without service 9 years

• Technology is product of 10 years of 
R&D and testing at a cost of $180M 

Gen 3
Grid

4 kWh / 15 kW

2005-6

(2) 100 kW demo system 
(DOE co-sponsored)

2004 2008

1 MW Module
10 Gen 4 Flywheels

20 MW Plant Constructed in 
Stephentown NY

2010



From Flywheel to 20 MW Plant
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Typical “Regulation” Profile

Short term variation
• ~ 1% of daily load
• Managed via regulation
• Fluctuation is net zero

ISO Goal:
Load = Power Generated

Power < Load:
– Frequency drops under 50/60 

Hz.
Power > Load:
– Frequency rises over 60 Hz.

Video available www.beaconpower.com 8

http://www.beaconpower.com/�


Fast Regulation: Speed Matters

A coal-fired power plant 
poorly following a regulation 
command signal

A 20 MW flywheel energy 
storage resource accurately 
following a signal

Flywheels provide “near instantaneous” response 9



Gen4 Flywheel Production
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Ramping Up Production
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1MW / 250 kWh Module

• 10 100kW / 25 kWh flywheels

• Transformers and support equipment

• Electronics  and controls inside container
12



Market Entry Strategy

• Build, own and operate 
merchant regulation plants
(Typically  20 MW)

• Sell services essential to 
the grid (24/7)

• Serve open and well-
established markets

• Endorsed by the customer 
(i.e., grid operators)

• Leverage carbon reduction
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U.S. Markets for Regulation Services

• Four open-bid markets accessible now
• California planning new tariff
• ERCOT initial steps under way

California 
ISO

ERCOT ISO

NY ISO
ISO
New 
England

PJM 
Interconnection

MISO
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DOE Loan Guarantee

• $43M Loan Guarantee closed Aug 5, 2010

• Began construction late in 2009

• 4 MW to be online by the end of 2010.

• Full capacity 1st QTR  2011
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Flywheel Energy Storage Plant

• 200 high-speed, high-energy 
25 kWh/100 kW flywheels

• +/- 20MW Regulating Range:

• Energy storage capacity:      
20 MW for 15 minutes

• Fast response: Achieves full 
up or down power in less than 
four seconds after receiving 
ISO’s control signal

• Quickly and precisely follows 
moment-by-moment changes 
in load and generation

Construction of 20 MW plant in 
Stephentown, NY
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Construction Underway
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Flywheel Foundations
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Electronics Module Placement
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20 MW Power Transformer
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Plant Switchgear Building
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View of North Loop Nearly Complete
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Flywheels arriving at Stephentown
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Flywheel  Installation
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Control System in Place 
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Market Rule Best Practice:
Create Energy Storage Category
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Storage

• Storage provides regulation by recycling energy and  behaving like a 
generator and load

Energy Storage should be treated as a separate asset 
class from Generation  and Load

Demand 
Response 

Manage load 
demand

Controls 
generator 
output

Generates 
energy

Manage 
state-of 
charge

Recycles 
energy
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Favorable Market Trends

• Several studies have forecast a sizeable 
increase in regulation requirements as more 
wind and solar resources are deployed

• Pay-for-performance model proven in ISO-NE 
expected be used in more markets

• Establishing a price on carbon expected to 
increase regulation pricing

28



New York ISO Forecast Regulation

Requirement increases by 60% with 10% wind
29



PJM Forecast Regulation Needs

“PJM expects the requirement for regulation to 
increase from 1,000 MW today to 2,000 MW when 
we reach 20% wind penetration.”

– Terry Boston, CEO of PJM 
Storage Week conference, July 13, 2010

Requirement increases by 200% with 20% wind
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CAISO Forecast Regulation Needs

Requirement increases by 300% with 33% wind
31



Cyclic Content for Storage Based 
Regulation in ISO-NE Pilot Program

• Typical energy requirement for fast regulation in ISO-NE pilot 

• 6300 effective 100% Depth of Discharge cycles / year

• This is the most demanding cyclic grid storage application

Actual data    April 18, 2009
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ISO-NE Operational Data
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Benefits of Pay-for-Performance

• ISO-NE procures the least amount of regulation as a % of 
load than any other ISO

• ISO-NE is the only market that has a “pay-for-performance” 
component in regulation settlement

2008 Status ISO-NE PJM NYISO CAISO
“Fast First” Dispatch  N N N

Pay-for-Performance  N N N

Maximum Allowable Response 5 minutes 5 minutes 5 minutes 10 minutes

Regulation Procurement
(as % of Avg. Load)

0.80% 1.11% 1.13% 1.35%

Procurement vs. New England 100%
(baseline) 139% 141% 169%

Fast and accurate regulation reduces the size and 
overall expense of the regulation market 34



• Hazle Township, Pennsylvania or Chicago, IL

• Will apply $24 million smart grid 
stimulus grant to this plant

• Pennsylvania has earmarked a
$5 million grant for PA plant

• Interconnection process initiated
in both locations

• Both locations continue to be developed; final
decision will be determined by timing and cost

2nd Plant Development: PJM

36



3rd Plant Development: NYISO

• Secured control of industrial 
site in Glenville NY

• Interconnection process 
initiated

37



Smart Grid of the Future?

Does this 
really make 

sense?
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Smart Grid of the Future

Zero emissions storage-based 
regulation… is a better performing, more 

cost-effective resource… a smart grid 
match for clean wind generation…
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Thank You
(Q & A)

Jim Arseneaux
arseneaux@beaconpower.com

978-661-2097

40

mailto:lazarewicz@beaconpower.com�
http://images.google.com/imgres?imgurl=http://www.dustnetworks.com/cms/sites/default/files/images/homepage/wind_turbine.jpg&imgrefurl=http://www.dustnetworks.com/applications/smart_grid/renewables_wind&usg=__JICPNBpOqPkmecUFd-P1jety0oQ=&h=300&w=400&sz=27&hl=en&start=7&tbnid=TtrTCxJPc3_94M:&tbnh=93&tbnw=124&prev=/images?q=wind+turbines&gbv=2&hl=en&sa=G�

	Slide Number 1
	Safe Harbor Statement
	Slide Number 3
	Beacon Power Overview
	Technology
	Flywheel Product Evolution
	From Flywheel to 20 MW Plant
	Typical “Regulation” Profile
	Fast Regulation: Speed Matters
	Gen4 Flywheel Production
	Ramping Up Production
	1MW / 250 kWh Module
	Market Entry Strategy
	U.S. Markets for Regulation Services
	DOE Loan Guarantee
	Flywheel Energy Storage Plant
	Slide Number 17
	Flywheel Foundations
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Market Rule Best Practice:�Create Energy Storage Category
	Favorable Market Trends
	New York ISO Forecast Regulation
	PJM Forecast Regulation Needs
	CAISO Forecast Regulation Needs
	Cyclic Content for Storage Based Regulation in ISO-NE Pilot Program
	ISO-NE Operational Data
	Benefits of Pay-for-Performance
	Slide Number 36
	Slide Number 37
	Smart Grid of the Future?
	Smart Grid of the Future
	Slide Number 40

