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US Department of Energy ARRA grant izBaeery
East Penn Manufacturing
Regulation Services using UltraBattery®




215t Century lead-acid
VRLA for stand-by. UltraBattery for cycling.

UltraBattery® Technology
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% ‘ UltraBattery Regulation Services [2013]
PSoC Throughput Testing

UltraBattery Regulation Services PSoC Throughput Testing
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Reg. Services - ) Lead-acid providing accurate provision of Regulation Services

PJM Regulation Services Signal, 22 May 2014

PJM Request BESS Response
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Trust and Safety . . . “ Uitrauﬁgjttery
Leadership in safe energy storage with trusted dispatchability
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: New UB700 formats since ARRA
- Grant

« 2V and 12V formats in identical
form factor

.« Large (2x) increase in power
handling

« Continuing to increase power rates
e Continuing to increase RoC

* Reducing need for parasitic loads
(air conditioning)

in—m-i
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New HMI and control designs
and software

Development of web-based
reporting, control and HMI

¢ Individual battery sensing and
monitoring

« Adaptive control
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Battery monitoring Automatic equalisation
« Safety and reliability 23 » Narrowing cell-voltage spread in

» Scope beyond UltraBattery ' long strings

: Data transformed to information «  Allowing highly accurate dispatch

Reporting over internet 2.25
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Cost Leadership for Lead Acid in terms of $/kW,$/kWh and LCOE "N y

State of Charge Band Used
FUTURE
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I 24KV AC Overhead Line
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fiew 380V AC Critical Load Bus

Pawer Cuality Fvant

HISKW,
B0 VO Nominal

770 ta 1170 VDC Range UMM]

48OV, S0A AL

B2SKW/B2ZSKVA for 5 minutes
S00kW/S00KVA for 10 minutes

A00kW/A00KVA continuous

::: Large MW-scale dual-purpose US project underway
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Partial State of Charge
The New Dimension in a Lead Acid World

Starter Motive Standby PSOC
Battery Battery Battery

Battery
Market Size: Market Size: Market Size:

$15B New Lead-Acid

State of Charge




Toward Large Format PSoC (2) ecoult
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Lead-acid = v

+ Large-format v/ u' W.,
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UltraBattery
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Seeks Large Format
PSoC Market

Exceptional Large Format
PSoC Performance




Sustainability and market sizes

UltraBattery vs. li-ion

Recycling Rates - Percentage of Reclaimed Materials (U.S.)
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Lead-acid technology has recycling and full-reuse
perfected and priced-in

Lead-acid
>350 GWh

Annual
replenishment

Li-ion
<50 GWh

Annual
Replenishment

Both markets are growing, but the much larger lead-acid
market is growing sustainably

Market size source: Battery Market Development for Consumer Electronics,

Automotive, and Industrial: Materials Requirements & Trends, Avicenne Energy,
2013 and other industry sources.




High Efficiency in Partial State of Charge Use

State of Charge

100% o .
Lower Efficiency & higher
rate of degradation here
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Lower Efficiency and higher
rate of degradation here




Ambient Temperature advantages of PSoC

State of Charge
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Products

Building block UltraFlex UltraMax UltraRax Services

Monitored
12UB700 and 2UB700
Building Blocks



. . One market leader for over a centu ) ecovlt
ECOU lt’s m ISSIO n 20" Century: Lead-acid dominance ry J
Energy Storage for a Cleaner Planet Wind Smoothing (=)
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