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Learning Objectives

� Discussion of how energy storage addresses challenges across today�s
electricity grid

� Overview of how Ambri�s Liquid Metal Battery (LMB) operates, how it is
distinguished from other energy storage technology, and applications it
can be used for

� Discussion of how renewables and storage can work together to achieve
greater results, including a couple specific LMB case studies
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Electric grid: largest supply chain without warehouses
�The greatest engineering achievement of the 20th century�

- National Academy of Engineering

Graphic source: EPRI

A future grid with electricity storage will�

Allow for substantially more wind and solar power
Reduce electricity prices
Reduce the need for new power plants, transmission and distribution lines
Improve reliability
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Industry built on low asset utilization

Percentage of Simple Cycle Combustion Turbines (%)
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Pumped hydro units have been installed in Europe from 1970 through the 1990s in
combination with nuclear build-out

Matching inflexible generation to load is not new

Pumped hydro energy storage is used worldwide for multiple applications:
� Generation on peak
� Frequency regulation
� Spinning reserves
Like pumped storage, today�s storage technologies should be valued for the full
spectrum of applications that they can provide.
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Storage addresses challenges across the grid

Generation

� Underutilized assets
� Carbon emitting resources
� Intermittent renewables
� Volatile fossil fuel costs

Transmission &
Distribution

� Congestion management
� Capital intensive

infrastructure upgrades
� VAR/Voltage management

End Users

� Rising energy costs
� Rising peak demand

charges
� Sensitive equipment
� Outage management

Market Operations

� Perfectly balance real time supply and demand
� Manage frequency regulation
� Maintain adequate reserve capacity
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Select developments�
� Tesla Energy introduced energy storage products for residential and grid-scale applications

� Hawaii house and senate passed bills setting goal of 30% renewable energy by 2030, 70% energy by 2040,
to 100% by 2045

� White House �Quadrennial Energy Review� (QER) coins new phrase �TS&D� for transmission, storage and
distribution, underscoring the potential for storage to play a major role in the nation�s infrastructure in future
years

� Capacity markets storage favorable developments: PJM Interconnection planning to include storage as a
capacity resource

Energy storage market is growing

Sources: DOE Energy Storage Database and Ambri research
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Ambri is entirely focused on creating a product to meet the needs of the electric power grid

The Liquid Metal Battery is new and distinguished

LOW COST

� Less than � the cost of
lithium-ion

� Very low relative
manufacturing costs �
simple processes

� High efficiency

� Less than � the cost of
lithium-ion

� Very low relative
manufacturing costs �
simple processes

� High efficiency

LONG LIFESPAN

� Projected to last 15
years or more

� Battery can cycle for
thousands of cycles at
full depth of discharge
and retain substantially
all of initial capacity

� Minimal maintenance

� Projected to last 15
years or more

� Battery can cycle for
thousands of cycles at
full depth of discharge
and retain substantially
all of initial capacity

� Minimal maintenance

SAFE

� Robust 1/8� thick
sealed stainless steel
cell body

� Solid and completely
inactive at room
temperature

� 1000� C temperature
tolerance range

� Robust 1/8� thick
sealed stainless steel
cell body

� Solid and completely
inactive at room
temperature

� 1000� C temperature
tolerance range

OPERATIONALLY
FLEXIBLE

� Modular design to meet
precise customer
needs

� Supports broad range
of grid applications,
including both power
and energy

� Millisecond response

� Modular design to meet
precise customer
needs

� Supports broad range
of grid applications,
including both power
and energy

� Millisecond response

� Research started 2005; commenced in earnest in 2008
� Up to 25 full time devoted researchers
� Supported by US DOE and other private grants
� Published articles in Nature, JACS, Chemical Reviews
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Series A
[undisclosed]

2010

Series B
$15MM
2012

Series C
$35MM
2014

Bill Gates
Chair, co-founder and
former CEO Microsoft

Total
Founded in 1924; 2012
revenue of $240 billion

Khosla Ventures
Founded in 2004; Over $2
billion under management

KLP Enterprises
Family office of Karen
Pritzker and Michael Vlock

GVB
Founded in 1807; Swiss
insurance firm; ~$350B
insured assets

Ambri has raised over $50 million in equity financing since its
founding in 2010; Ambri�s investors share our long-term vision for
developing an electricity storage technology that will transform the
electric power industry everywhere.

Ambri�s investors
2014

NECEC awards Ambri
�Emerging Company of the

Year�

Global Cleantech 100

Ambri named one of 25
most audacious companies
named by Inc. magazine

2013

Global Cleantech 100 and
Rising Star of the Year
Award

Ambri named MIT
Technology Review�s 50
Disruptive Companies

2012

Sadoway�s TED Talk on
Ambri�s Liquid Metal Battery
has over 1.5 million views

Professor Sadoway named
Time�s 100 most
influential people in the
world

2010

David Bradwell named MIT
Technology Review’s 35
innovators under 35
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Ambri team

Team growth to date

� 51 full time employees
� 22 advanced degrees
� Median age: 30

Team demographics
Sep-15


