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EDITORIAL
Mike Halls • mike@energystoragejournal.com

How disruptive is our
‘disruptive technology’?
Phrases like ‘disruptive technology’ continue to be
bandied around by large swathes of the energy storage
community.
Disruptive technology is an interesting concept
because if this is really happening — and lots of people
are saying it is — then fundamental change is on
the way. Are we poised to see a sweeping change in
electricity generation, transmission and distribution
that will revolutionize life in the 21st century?
Or is it something else? An industry that is over reliant
on hype? And in place of solid deliverables — battery
energy storage worldwide for the grid is minimal as is
EV adoption — does it just continue to talk the talk?
The term ‘disruptive technology’ comes from a 1995
article by Harvard Business School professor Clayton
Christensen, who divided the world of technology into
two spheres — sustaining and disruptive.
Christensen’s thesis was a milestone — if a contentious
one — in the way we look at human advancement.
Do we slide towards the next phase of technological
development or do we leap ahead and quite frequently
into the dark?
He said large corporations work with sustaining
technologies. They know their market. They know
their customers. And they continue to develop their
products.
But they’re not good at spotting new technologies.
There are all sorts of reasons for that.
Often — almost invariably in fact — the new
technology is not up to much. Or not initially. Just
think of the 15-minute-a-page fax delivery of the
early 1980s or anything remotely interesting for nonacademics in the first internet pre-world wide web.
Another reason is often that they don’t fit with one’s
corporate aims.
If you are a leading firm selling cassette players, do
you really want to turn the world on to CDs and minidisks?
The ruthless ability of men like Steve Jobs, the
founder of Apple, who was willing to cannibalize
every previous product to advance a new product, is a
rare one. And, of course, Jobs was one of the biggest
2 • Energy Storage Journal • Spring 2019

disruptors of this present generation.
So how does this connect with storage or renewables
and the wave of electric vehicles that we are told is
about to descend upon us? Aren’t we getting a little
ahead of ourselves if we’re talking about this being a
truly disruptive technology?
First, in a sense most of the renewable revolution — as
many call it — isn’t proving disruptive at all. (Even
the politicking around it has a whiff of everything too
familiar…. the meaningless sound bites by politicians
and self-styled thought-leaders, the band wagons being
jumped on, the empty promises of a bright future.)
One only has to think of the introduction of the
combined cycle gas turbine power plant in the late
1960s to know that the era of coal’s dominance was
going to come to an end at some point.
But was CCGT technology disruptive? Hardly.
The displacement of one technology by another
that does the same thing but slightly better is just
straightforward development.
And as we see the vast banks of solar panels stretching
out across the wild expanses of California or the
green fields of Europe, we’re simply moving one
step further in the provision of electricity. Irritating
perhaps if you’re a nature lover or a farmer but hardly
disruptive?
Moreover, tapping nature for energy is as old as
windmills — or in modern electric grid terms the first
large scale generating plant lapping the shores of the
Niagara Falls in 1895.
Likewise, the need for energy storage is as old as the
generating hills. Batteries accounted for a fraction of
a percentage point of all storage until only recently.
Pumped hydro takes the rest.
Perhaps it’s business models that have been disrupted?
Certainly there’s been a wealth of endless chatter
about this.
A few years back, the investment bank UBS predicted
that power utilities would be a thing of the past …
“Large scale power generation will be the dinosaur of
the future energy system.”
Looking at the aggressive adoption of solar by utilities
www.energystoragejournal.com
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across the world — with Hawaii being a prime
example — this couldn’t have been further from the
case.

have the potential to be disruptive with a capital D.
Think block-chain, artificial intelligence, robotics,
driverless cars, 3D printing.

Some utilities may have been slower in looking at
alternatives than others but at the end of the day, PV
or wind generation of power is just another variation
on coal, gas and nuclear generation.

The energy storage industry does still have areas of
innovation that will be enormously disruptive. It’s just
that they haven’t arrived yet.

By the same token EVs aren’t new, the only truly
revolutionary thing about the technology in them is
their battery chemistry. Electric motors have been
around for over a century. As have electric cars,
powered by batteries. They’re old hat.

Virtual power plants linked with vehicle to grid
technology have enormous implications for us all. So
too individual microgrids powered by renewables and
with battery storage in more remote locations will
open up telecoms, the internet and modern life to at
least a billion users.

Christensen puts forward the characteristics of
disruptive technology and reckoned that products
based on disruptive technologies typically are cheaper,
simpler, smaller and more convenient than those
based on the dominant technology.
That’s a list of untickable boxes apart from the issue
of size for the new generation of batteries.
Instead tick the boxes of expense — both immediate
and longer term — complication, protective casings,
range (and accompanying range anxiety), charging
times and even fear of explosion. And those are just
the first to come to mind.
One thing to note in passing is that governments
spending huge sums of money don’t necessarily change
the situation at all; they may cause disruption, but not
necessarily disruptive innovation.
Clearly there is a relationship between disruptive
technology and investment money, but throwing
hundreds of millions of dollars at the wrong thing will
definitely disrupt your budgets but not necessarily the
technology.

And to finish with a quote from the nowadays,
not-so-popular James Thurber. “The past is an old
armchair in the attic, the present an ominous ticking
sound, and the future? It’s anybody’s guess.”

WHERE IS THE HORSE?
Just as the first automobiles were not disruptive in
terms of their technology, it was only with the arrival of
Ford’s River Rouge factory — which heralded the era
of mass-produced cars — that the technology could
be called disruptive.
Two photos, recently used in a presentation by Dave
Shaffer, head of EnerSys, make the point. The first is
Fifth Avenue in New York taken in 1905. Where is the
car? The second is the same street in 1913. So where
is the horse?
Mass production of the car was to herald enormous
changes in everything from travel to war.

So where does this leave us? First, for most of us
disruption has become the norm of late 20th and 21st
century life.
Anyone over the age of 50 is likely to have seen six
or seven disruptive events in the music space alone
— from 78 rpm on brittle Deccalite to 45/33 rpm on
flexible vinyl, to eight-track stereos, to cassettes, to
CDs, to mini-discs, to MP3 players. From paying for
music to streaming it, each has transformed the way
we think about and listen to music.
In every instance the disruptive technology has
usurped the previous market leader to become the
dominant force. And in most instances, the law of
unintended consquences has meant that we have had
little idea of the changes that have been wrought.

Fifth Avenue 1905

Fifth Avenue 1913

And in the future, there are areas of technology that
www.energystoragejournal.com
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PEOPLE NEWS
PG&E looks for
new CEO amid
Chapter 11 drama

Geisha Williams

PEOPLE NEWS IN BRIEF
Protean Energy names
technical adviser

New head of
comms at Fluence

Korid Energy, Protean’s 60%
owned subsidiary, announced
on December 5 it had appointed
Soowhan Kim as technical adviser.
Kim will help develop the $7
million 1MW/4MWh vanadium
redox flow battery system managed
by the Korean Institute of Energy
Technology Evaluation and
Planning.

K Kaufmann will become director
of communications at Fluence
Energy — the energy storage
company started by Siemens and
AES — on January 28.
Kaufmanm finished as
communications manager at the
Smart Electric Power Alliance on
January 17.

Cellcube shuffles its
board of directors

US utility PG&E Corporation
announced on January 13 that
Geisha Williams had resigned as the
company’s chief executive officer
and from the boards of the holding
company and the utility as the
company begins to navigate chapter
11 bankruptcy and law suits.
The company’s board of directors
has named John Simon — the firm’s
executive vice president and general
counsel since 2017 — as its interim
CEO as it hunts for a long-term
replacement.

CellCube Energy Storage Systems
announced on December 10 it had
appointed Stefan Schauss to its
board of directors.
Schauss is also president and
CEO of the Canadian vanadium
redox flow battery firm’s wholly
owned subsidiary, Enerox.
He had previously held
management positions for
Gildemeister in Austria — the
company bought out by Stina
Resources on May 1 that led to the
change of name to Cellcube.

Eelpower appoints
new development
director

Lithium Werks appoints
Fisher as chairman

Tom Peacock

UK power aggregator Eelpower
announced on January 17 it had
appointed Tom Peacock as its
development director.
Peacock was formerly property
director of MRH, an independent
service station owner/operator.
He will lead the development of
the company’s pipeline of permitted
storage sites and the company’s
pursuit of new storage development
opportunities in the UK.

4 • Energy Storage Journal • Spring 2019

Lithium Werks has appointed
T. Joseph Fisher III as chairman
of the board, the Dutch energy
storage and battery company
announced on January 14.
Fisher was previously vice
president of A123 Systems, and
held positions as CEO of Valence
Technology (the company bought
out by Lithium Werks).
He will also become chairman of
Lithium Werks, replacing Kees
Koolen.

New chairman at energy
association ENA
The Energy Networks Association
has made former chief executive
of UK-based distribution network
operator Northern Powergrid Phil
Jones as its new chairman.
He replaces fellow DNO Western
Power Distribution’s chief
executive Robert Symons, who
passed away in November.

Centrica announces new
CEO and co secretary
UK power and gas supplier
Centrica has announced that
Sarwjit Sambhi will become CEO
of Centrica Consumer and will join
the Centrica board as an executive
director from March 1.
The announcement on December
17 came as Mark Hodges, Centrica
Consumer’s chief executive, said he
would be leaving the company on
February 28 after four years.
Centrica also announced
company secretary Grant Dawson
was to retire from the company
after 22 years, to be replaced by
Justine Campbell on March 31.

Exide appoints two for
senior management
Lead battery firm Exide
Technologies announced on January
17 the appointments of Stefan
Stübing and Brian Woodworth.
Stübing becomes executive vice
president and president of the
Europe, Middle East and Africa
region, while Woodworth was
named senior vice president and
chief information officer.

Lightsource BP appoints
CEO for the Americas
Solar and storage management
firm Lightsource BP announced on
January 14 it had appointed Kevin
Smith as CEO for the Americas to
head the firm’s expansion.
Smith was the CEO and a
founding executive at Californiabased SolarReserve, and was senior
vice president at Invenergy and
COO of London-based RollsRoyce Power Ventures.

www.energystoragejournal.com
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Governance changes and board
reshuffle at FuelCell Energy
FuelCell Energy announced a
number of personnel changes and
corporate governance principles to
its board of directors on November
13.
The fuel cell company has
adopted a mandatory director
retirement age of 75 and set a
director term limit of 12 years,
subject to certain exceptions
necessary to ensure an orderly
transition of board members and
leadership positions.
Part of those changes means
James Herbert England takes
over as chairman of the board of
directors from John Rolls, who has
served on the board since 2000.
Rolls will continue to serve the
company as chairman, a position he
has held since 2000.

Jason Few and Christina LampeOnnerud — the founder of BostonPower — are also joining the
board.

Christina Lampe-Onnerud

www.energystoragejournal.com

Liquid air energy storage firm
Highview Power announced
on December 13 it had appointed
its vice chairman and former
CEO Gareth Brett as chief
technology officer, Mark
Somerset as director of business
growth and Mathew Brett as
business development director.

Australian advanced battery
materials technology company
Talga Resources announced on
December 18 it had appointed
Stephen Hutchins as technical
sales director to head up the
company’s sales and marketing
department at its UK subsidiary,
Talga Technologies.
Anna Utsi was named general
manager of its Swedish subsidiary
Talga Graphene and will lead the
public process for mineral project
permitting approvals and manage
the company’s environmental and
stakeholder engagement team.

Korver Corp announces
new CEO
Rahul Walawalkar

managing director of Customized
Energy Solutions India, the Indian
arm of the North American energy
consulting and service company.

Midtronics promotes executive vice president to top role

Will Sampson

Highview Power
shuffles C-level staff

Talga adds to European
management team

India energy expert to chair
global storage alliance
India Energy Storage Alliance
executive director Rahul
Walawalkar will chair the Global
Energy Storage Alliance effective
November, the IESA announced on
November 21.
He replaces Janice Lin, of the
California Energy Storage Alliance,
who has been in the seat since the
organization was founded in 2014.
The GESA is made up of six
regional storage alliances —
California, China, Germany, India,
the US and the Alliance for Rural
Electrification.
Walawalkar is also president and

PEOPLE NEWS IN BRIEF

Lead acid battery management
firm Midtronics announced on
January 17 that Will Sampson
had been promoted to president,
with full responsibility for the
company’s strategic direction,
global growth and profitability
going forward.
Sampson joined the company in
1994, and most recently was
executive vice president and
general manager with overall
responsibility for the company’s
transportation division.

Silicon PV cell maker Korver
Corp announced on November
19 it had appointed Sang-Ho
Kim as its new CEO, president
and director. Kim worked for
Schneider Electric and launched
a number of start-up companies
in the alternative energy and
technology sector.
Mark Brown, former CEO and
president, will remain on the
board of directors.

Boris Monahov joins
Tydrolyte board
Former ALABC technical
program manager Boris
Monahov joined the electrolyte
maker start-up Tydrolyte’s
advisory board on January 1. He
joins Stephen Johnson, a former
EPA administrator, who was
appointed chair of the board on
November 27.
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PRODUCT NEWS

Lead faces lithium challenge with UPS
eight year warranty, 10 year service life
Generex, the battery monitoring specialist with headquarters in Germany and
the US, has developed a
Smart Battery with an integrated battery management
system designed to work
with uninterruptible power
supplies (UPS) or other stationary applications that
will close the gap in performance between lead-acid
batteries and lithium-ion
cells.
Generex is so confident in
its reliability that it will
even issue an eight-year
warranty on the product.
The battery, which Generex developed in partnership
with Leoch International
Technology and the University of Berlin, improves the
performance of lead-acid
batteries in UPS systems
by 20%, closing the capacity gap in performance with
lithium batteries, while delivering higher reliability
and safety.
The company says it will
replace 7Ah batteries in
most applications seamlessly.
Integrated into the Smart
Battery is Generex’s patented integrated Battery Management and Care System
(iBACS), which allows the
user to control performance
of each individual battery.

Lead warranty first

In a first for lead-acid batteries used in this way, Generex offers an eight-year
warranty on the 10-year design life of each battery as
long as its iBACS system is
installed and used correctly.
Generex says the key to
both warranty and design
life is in iBACS’ approach
to charging, which respects
the fact that individual cells
have their own unique internal electrochemical properties and some batteries
will charge at levels more
quickly than others. iBACS
eliminates
over-charging

and under-charging in a battery string and so extends
battery life.
The Smart Battery is a
VRLA battery — valve
regulated lead-acid batteries are sealed meaning the
electrolyte cannot escape,
making the Smart Battery
suitable for horizontal and
vertical installation.
Other key features of the
Smart Battery include the
fact that measurement data
can be determined without contact so that even a
100% insulated system still
allows access to measured
data. This means historical
battery monitoring data is
collected at all times.

Prototype testing

Generex has already manufactured prototypes of the
battery and is conducting
tests to verify its performance.
In tandem with this process, Generex is seeking
partners including battery
manufacturers, UPS importers and OEM partners
to help it commercialise
the product and take it to
market.
The product is designed to
solve a long-term challenge
for lead-acid batteries.
While the chemistry has
been the primary choice
for use in UPS applications
since the 1960s, due to its
low cost and availability of
materials, when used in UPS
devices they typically only
deliver a 50%-60% design
life.
UPS technology is now so
advanced, one of the few improvements that can still be
made is on the performance
of the battery. Generex and
Schneider believe they can
help develop UPS devices
that are as close to being
100% maintenance free.
Over the past 10 years,
the sector has increasingly
been exploring the potential
of other chemistries, mainly
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lithium-ion-based products,
which, though more costly,
can provide a longer service
and, on the face of it, a comparable total cost of ownership.
Lithium-ion manufacturers promote a battery with a
10-15 year service life and a
10-year warranty. They also
claim several other benefits
including lower total cost
of ownership, higher energy density, lighter weight,
smaller footprint, high cycling, and built-in battery
management.

Lithium problems

But many of these claims
are disputed by lead-acid
battery manufacturers who
point out that the materials
used by lithium-ion batteries are greatly more expensive than lead and no meaningful recycling of these
batteries exists, making
their environmental impact
problematic. Especially as
lithium batteries cannot go
into landfill.
They also point out that
while the energy density and
the weight are an advantage
in comparison to lead-acid,
a true comparison is more
complex than that given
that other factors may need
to be included.
While lithium-ion batteries do have a higher charge/
discharge cycle range as
compared to lead-acid batteries, this offers no benefit
in UPS applications in which
batteries will rarely be deep
cycled more than 8-10 times
in their service lifespan.
All lithium-ion batteries
have a built-in BMS; due to
the high energy density and
construction of the cells it is
essential in this chemistry to
keep the voltage of the cells
from becoming imbalanced
or overcharging.
Generex’s development of
a BMS designed for leadacid batteries represents a
breakthrough in closing the

performance gap between
the two products.
Generex also notes that
there is evidence that the
high-frequency RF noise
present in most UPS systems can cause some BMS
system instrumentation to
not function. For lithiumion batteries, this would be
catastrophic.
Daniel Baileys, chief executive of Generex US, said:
“Over the past 15 years, we
have engineered and manufactured a battery management system for lead-acid
batteries that provides a
full state of health monitoring as well as balances the
voltage across the string.
The results are extended
service life, higher capacity/
runtime, and less premature
failures.
“We are delighted to have
also extended this innovation to develop the Smart
Battery. This is a lead-acid
battery with an integrated
battery management system
which equips the battery
with onboard cradle-tograve monitoring and management. Generex provides
another first for the VRLA
battery industry a design
life of 10 years alongside an
eight-year warranty.

Achilles heel

Frank Blettenberger, chief
executive of Generex, said:
“UPS manufacturers see the
battery as the Achilles heel
of the technology and as
they explore the use of other chemistries, the market
share of lead acid batteries
has started to fall.
Yet a comparison between
the two is often based on
misconceptions and the perception that lead-acid batteries fail to reach their design life. With the Smart
Battery, we can control the
quality of every single battery and can grant the warranty the moment the user
inserts our new iBACS.”
www.energystoragejournal.com
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India must hasten policy making to meet
300GWh storage potential, claims IESA
Policy makers must stop
deliberating and take decisive action if India is to access the country’s estimated
300GWh of storage opportunity in the next four
years, Rahul Walawalkar,
executive director of the
India Energy Storage Alliance, told ESJ.
Electric vehicles, behind
the meter and grid scale
energy storage are key applications to help the Indian government meet wind
and solar targets as well as
meeting the energy access
goals set up by the prime
minister, Narendra Modi.
Cost is seen as one factor
derailing any rapid adoption of storage in the country.
At the same time, there
are other challenges on
implementing the policies,
Walawalkar said.
“We are spending too
much time in just discussions and debating various options, rather than
implementing projects that
should be built.
“We also need the removal of barriers such as
higher GST (the global
sales tax is 17%, with 18%
for batteries versus 5% for
solar) and import duties for
kick-starting the market for
advanced energy storage in
India.
“It is not sufficient to
just set a goal for 2030. We
need to have a systematic
approach to ensure that
Indian industry can transition and we can attract the
global investments required
for this transition.”
The
country’s
solar+storage market is
anticipated to become a viable solution for off grid as
well as for managing peak
loads within 12-18 months,
which in turn is expected to
fuel exponential growth for
storage.
However,
Walawalker
said that while the country

www.energystoragejournal.com

is waiting for the deployment of grid scale energy
storage, the distributed advanced storage deployment
had already crossed the
1GWh benchmark thanks
to telecom and related sector applications.
Energy storage has the
potential to help the Indian
government meet various
policy priorities such as
National Solar Mission,
National Electric Mobility
Mission, and Mission for
energy access.
A committee led by the
secretary of India’s Ministry of Power and New
and Renewable Energy,
Shri Kumar, is drafting the
National Energy Storage
Mission, which is due to be
launched next month.
The government of India
also has a goal of at least
30% of its vehicles running

on electric by 2030 — a big
task as four-wheel EV sales
slumped by 40% in the
country.
To meet this goal, and depending on how the charging infrastructure is created
and associated policies are
developed, this may require
substantial new generation
capacity, said Walawalkar.
“If we can have sufficient public charging facilities which can be used
for charging EVs during
the day, then this can actu-

ally solve a problem of low
net loads during the times
when maximum solar energy is being produced.
“Energy storage is a key
component of this and
there are a number of ways
in which EV adoption
could be transformative for
the grid. With better tariff
structures and the use of
the right storage technologies in EVs, we could also
use EVs as distributed storage and provide grid balancing services.”

TERI launches pilot study to introduce
BESS to upgrade power infrastructure
Indian think-tank The Energy and Resources Institute
(TERI), with funding support from MacArthur Foundation, launched a pilot
lithium ion project on November 22 to investigate the
benefits and costs of using
storage at the distribution
level. The project will look
at the operational capacity
and levelized cost of storage while the energy storage
system will deliver grid services such as load shifting in
Kolkata.
The size of the eventual
project will be decided after a feasibility study, but a
spokesman told ESJ the pilot
project would be 500kWh1MW.
They said: “Although we
have assessed available battery technologies including
lithium ion, advanced lead
acid, flow batteries and the
like for the pilot, we chose

lithium ion. The selection
was based on environmental factors such as ambient
temperature.
“Since the aim of our
study is to demonstrate capabilities of battery storage
at the distribution level we
will be looking for applications such as overload
management of network
components as well as
contributions during peak
hours.
“The demand pattern and
growth in the Kolkata city
area is changing every year
along with the injection
of solar rooftop and EVs.
Hence, we are exploring
how battery storage could
assist the utility in managing
distribution grid through localized control.”
The battery manufacturer
will be an Indian company
based in Kolkata, said the
spokesman.

The institute will be the
project management consultant for power distribution firm West Bengal State
Electricity
Distribution
Company.
Sunil Kumar Gupta, additional chief secretary at India’s Department of Power
& Non-conventional Energy Sources, said: “There is
a requirement to find a solution to manage the skewed
peak and off-peak demand
situation existing in West
Bengal, where solar power
can be stored during the
daytime to supply the evening peak.”
The Government of India
has a renewables target of
175GW by 2022, and to
reach 275GW by 2027.
TERI is also working with
The Calcutta Electric Supply Corporation Limited to
explore more opportunities
for energy storage.
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Nissan reveals plans for vehicle
charging to second life ‘ecosystem’
Nissan, the Japanese vehicle OEM, announced plans
on November 27 to create
an energy storage ‘ecosystem’ where electric vehicles
are used to power buildings
and reused in a storage system.
The plan, called Nissan
Energy, will also let the
company build on its Intelligent Mobility strategy
programmes launched in
the US, Japan and Europe
by developing new ways to
reuse EV batteries.
The latest plan will establish new standards for
connecting vehicles to en-

ergy systems through three
initiatives: Nissan Energy
Supply (vehicle charging), Nissan Energy Share
(vehicle-to-grid/home/
building
applications)
and Nissan Energy Storage
(second-life battery pack
applications).
Examples of the initiatives include:
• Nissan North America piloting the use of the company’s LEAF EVs to assist
in powering its headquarter facilities during peak
electrical demand times.
• In Hagen, Germany,
LEAFs will be used as a

reserve for the German
electricity grid, in a pilot
project involving technology company The
Mobility House, energy
supplier ENERVIE and
transmission system operator Amprion.
While in Nissan’s home
country, the company is
working with electric and
telecom companies to carry
out field tests of vehicleto-grid and virtual power
plant systems.
Daniele Schillaci, Nissan’s
global head of marketing,
sales and electric vehicles,
said the Intelligent Mobil-

ity vision had called for
changes to how cars were
integrated with society, and
the Nissan Energy aimed to
turn that vision into reality.
He said: “This is what we
feel is the new standard for
electrification — it’s not
just about owning a vehicle
but taking advantage of all
the associated benefits, for
the customer and society
overall.”

Firm outlines
plans for 20MW
storage in the
Philippines

Japanese firms deliver hybrid
ESS to support German grid
A hybrid 11MW/22MWh
energy storage system using lithium ion and sodium
sulfur batteries has begun
operations in Germany, Hitachi Power Solution’s announced on November 1.
The system in the City
of Varel in Niedersachsen
(Lower Saxony) consists of
a 4MW/20MWh sodiumsulfur battery from NGK
Insulators
alongside
a
7.5MW/2.5MWh lithium
ion battery from Hitachi
Chemical. The project uses
a battery control system by
Hitachi Power Solutions.

The demonstration project began April 2017, and
will be carried out up to
February 2020.
Each chemistry will perform different grid-balancing roles, with the lithium
ion delivering high power
cycling output, and the sodium-sulfur long duration
duties.
The systems four main
services are: primary control reserve; secondary control reserve; balancing supply; and grid stabilization.
Japanese public management organization New En-

ergy and Industrial Development, the German state’s
Ministry for Economics,
Labor
and
Transport,
EWE-Verband, an association managing power supply to 17 districts and four
cities in Niedersachsen,
and EEW Holding signed
a memorandum of understanding for the project on
March 19, 2017.
Germany aims to shift
more than 80% of its domestic power demand to
renewable energy by 2050
under its Energiewende energy transition policy.

India aims for battery independence
with gigafactory plans by BHEL
India’s government announced on January 21 it
is in talks with battery industry companies to build
a gigafactory in the country
as part of its prime minister
Narendra Modi’s “Make in
India, for India” program.
India government owned
Bharat Heavy Electricals
Limited and Libcoin —
a consortium including
Magnis energy Technolo-

gies, Duggal Family Trust
and Charge CCCV — are
in discussions to build
1GWh lithium ion battery
plant in India, with the potential to be scaled up to
30GWh.
A team from BHEL will
evaluate and make recommendations on facilities,
R&D infrastructure and
other techno-commercial
issues with the aim of
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forming a joint venture between the four parties.
Magnis, which has a
20% non-dilutive stake in
Libcoin, said the partners
had been in discussions
with BHEL for around
nine months.
Libcoin chairman, Rajan
Duggal said the plan was
to be the first mover in one
of the world’s most rapidly
increasing markets.

A 20MW battery storage system is being
added to a hydropower
plant in Manila SN
AboitizPower, a joint
venture between SN
Power of Norway and
AboitizPower — a
subsidiary of Aboitiz
Power Corporation —
announced on December 17.
The $28 million storage facility will supply
ancillary services and
standby power in case
of black-out at the
Magat Hydro Electric
Power Plant.
Work on the project is
to begin by 2020 and be
completed within two
years.
The project’s Ancillary
Services Procurement
Agreement still requires
approval from the
National Grid Corp. of
the Philippines. It
follows approval of a
feasibility study by its
board of directors.
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Australian renewable agency in A$50m
agreement to drive ESS deployment in SA
The Australian Renewable
Energy Agency announced
a A$50 million ($36 million) Grid Scale Storage
Fund to accelerate the deployment of grid-scale energy storage on November
21 following an agreement
with the South Australia
government.
A memorandum of understanding between the
two parties will investigate
behind the meter and grid
scale projects that can help
the state increase its penetration of renewable power.
The technology neutral
fund is open to pumped hydro, hydrogen, gas storage,
solar thermal, bioenergy
and electrochemical storage.
Projects that deliver security of supply, reliability
and cheaper power will be
eligible for joint funding as
well as cash from ARENA’s
Advancing
Renewables
Program.
The funding comes after
the high profile and successful deployment of the
Hornsdale Power Reserve
(pictured) — the world’s

biggest lithium ion storage
system delivered by Tesla —
at the Hornsdale Windfarm
project in the state.
ARENA
CEO
Darren Miller said the funding would help a number
of projects to get off the
ground sooner.

ARENA is already supporting feasibility studies for two prospective
pumped hydro plants at
Cultana and Middleback
Ranges, two virtual power
plants trials and has contributed towards two grid
scale batteries — Infigen’s

Lake Bonney battery and
the ESCRI battery in Dalrymple.
It comes after the commissioning of two lithium
ion battery storage projects
at a cost of A$50 million in
the neighbouring state of
Victoria.

Firsts for ARENA tests solar plus battery
systems at grid and behind-the-meter scale
Australia’s progress in the
solar plus storage market
has again been highlighted
with two pioneering projects at opposite ends of the
energy storage spectrum.
The first was the announcement that the country’s largest solar and battery integrated project had
been successfully deployed
in Victoria, while the other
is a battery powered portable classroom at a Queensland high school.
The
25MW/50MWh
Gannawarra Energy Storage System began exporting
power to the Victorian grid
in October and will be fully
commissioned by December,
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the Australian Renewable
Energy Agency and renewables firm Edify Energy announced on November 16.
The battery, the first to be
retrofitted to a solar farm
in Australia, is co-located
at the 60MW Gannawarra
Solar Farm in North Western Victoria.
It is the second grid-scale
ESS in the state following the final testing of a
30MW/30MWh system in
the city of Ballarat.
Both ESSs, which will
provide grid-balancing services, were funded by the
Victorian government and
ARENA, which each committed A$25 million.

The project was delivered
by renewable energy firm
Edify Energy (which will
undertake the long-term
asset management) with
batteries from Tesla and cofinancing by Wirsol Energy.
Energy retailer EnergyAustralia will charge and
dispatch power from the
facility until 2030. This is
in addition to a long-term
agreement to buy all the
electricity generated from
the co-located Gannawarra
Solar Farm.
The second project, Australia’s first solar and battery powered portable classroom, was announced on
November 1 by ARENA.

The Bracken Ridge portable classroom uses rooftop
PV and a Tesla Powerwall 2
battery system to allow the
classroom to operate entirely off grid.
The
ARENA-funded
(A$370,000) pilot will run
for 12 months, with the
accumulated performance
data used to demonstrate
how renewable energy
could power schools and
reduce their energy costs.
ARENA has previously
run a pilot at the New
South Wales Dapto High
School in the Illawarra region, which combined PV
and a Tesla battery for six
weeks.
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Australian state joins ESS revolution,
Nexif increases FFR capability
The Northern Territory
launched its 5MW Alice
Springs Battery Energy Storage System on November 9
in a bid to ensure security of
supply and cheaper power
to residents and businesses
in the Australian state.
The A$8 million ($6 million) system provided power
into the grid during its testing process and is due to
be fully integrated into the
Alice Springs’ power system
within two weeks.
The state’s minister for
renewables and essential
services, Dale Wakefield, an-

nounced the project, is part
of the Territory Labor government’s plans to hit their
50% renewable energy supply target by 2030.
The government-owned
company Territory Generation owns the battery.
The system is capable of
flexing to 8MW for six seconds and 7.5MW for 60
seconds and will allow the
Northern Territory town of
Alice Springs to increase solar penetration from 40% to
half of all its power demand.
The Territory Labor government has drawn-up vari-

“Reliability and stability of base load
power is a critical barrier in the uptake of
renewable energy across Australia”

ous measures to reach its
renewables target including
a raft of solar incentives
and A$4.5 million for cocontribution grants of up to
A$1,000 for households to
undertake energy efficiency
measures such as installing
batteries.
Territory
Generation
CEO, Tim Duignan, said:
“Reliability and stability of
base load power is a critical
barrier in the uptake of renewable energy across Australia, and I am pleased that
we are at the forefront of
tackling this issue right here
in Alice Springs.”
Nexif Energy, an independent power producer
in Australia and Southeast
Asia, announced on November 9 it had signed an

agreement with Fluence to
deliver a 10MW lithium ion
ESS at its Lincoln Gap Wind
Farm, in South Australia.
The project’s ESS will integrate the farm’s wind output
into Australia’s National
Energy Market, and provide
fast frequency response capabilities.
It is one of the first projects in Australia to secure
non-subsidized debt financing for an energy storage
system, with Australia’s
Clean Energy Finance Corporation providing the project’s debt.
The project will also be
able to deliver critical flexibility in the form of frequency control ancillary services.
The system should be
completed by May 2019.

Lithium Australia produces cathode
battery material from mine waste
VSPC, the wholly owned
subsidiary of mining firm
Lithium Australia, announced on November 22
it had developed a patented lithium ion battery
cathode powder from trilithium phosphate.
The firm made lithium
ion coin cells using the
cathode material manufactured through its SiLeach
process, which digests and
recovers metals from lithium feedstock.
The tri-lithium phosphate was converted to
lithium iron phosphate
at the company’s electrochemical laboratory and
pilot plant facility in Brisbane, Queensland.
The company said the
process navigates one of
the most cost-intensive,
and challenging steps in
the manufacture of lithium
batteries: the creation of
high-purity lithium hydroxide or carbonate.
Tested under a range

of cycling conditions, the
2032 coin cells achieved
performances on par with
VSPC’s advanced cathode
powders using lithium carbonate as the manufacturing feed.
Lithium Australia’s managing director Adrian Griffin (pictured) said: “The

remarkable outcome is a
credit to our development
team. The most notable
aspect of this achievement
is its simplicity, and ability
to streamline the processes
and cost required to produce lithium ion battery
cathode materials.
“The broader applica-

tion to lithium brine exploitation provides enormous potential for that
part of the lithium industry, by removing the cost
intensive route to lithium
hydroxide — the direct use
of lithium phosphate to
produce cathode powders
may do that.”

South Australia’s Yorke Peninsula,
officially connected to the grid
South Australia’s latest
energy storage system, a
30MW/8MWh system
at the Dalrymple substation on South Australia’s
Yorke Peninsula, was
officially connected to
the grid following eight
months of testing, the
Australian Renewable Energy Agency announced
on January 16.
The $30 million Energy
Storage for Commercial
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Renewable Integration
project has provided
energy security services,
and will now offer two
to three hours of back-up
power in the state.
Transmission provider
ElectraNet developed
and owns the Dalrymple
system. AGL will operate
the lithium ion battery
under a long-term lease
agreement.
ARENA’s acting CEO,

Nicola Morris, said the
battery would provide
storage to support renewable generation and
provide fast frequency
response to stabilize the
grid.
The system will work
alongside the 90MW
Wattle Point Wind Farm
and residential rooftop
solar to provide power on
the Yorke Peninsula in the
case of a black out.
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UK adds 69MW of storage to grid
A total of 69MW of storage has been added to help
stabilize England’s grid in
separate projects by Danish
power company Ørsted and
British energy firm Centrica
during December 2018.
Ørsted announced on
December 24 its first standalone battery had begun
operations in Liverpool.
The 20MW system consists
of three battery containers as well as the associated

Neoen to build
France’s largest
mainland ESS
Fresh from its success deploying the world’s biggest
lithium ion energy storage system in Australia,
French renewable energy
firm Neoen announced on
November 29 it had begun
construction on its home
country’s largest ESS.
The company, which
owns the Hornsdale wind
farm in South Australia,
has begun building the
6MW/6MWh lithium ion
Azur Stockage project,
which when completed
will be the largest ESS connected directly to France’s
mainland grid.
Completion should happen by the spring of 2019.
The system will provide
frequency regulation services to maintain the grid’s
reference level of 50Hz.
The project is coordinated with power transmission firm RTE and distribution operator Enedis.
The system is being built
by Italian firm Nidec ASI
which will operate and
maintain the storage unit
under the supervision of
Neoen’s teams.
Xavier Barbaro, chairman and chief executive
officer of Neoen, said:
“From a technological
standpoint, lithium ion
storage is the most rapid
and effective means of addressing grid balancing requirements.”
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power conversion system
from NEC. Ørsted also has
a 2MW system connected to
Burbo Bank offshore wind
farm.
A week before, Centrica

Business
Solutions
announced the completion of
its 49MW Roosecote battery in Cumbria. The project
took 18 months to complete,
and will be operated remotely from Centrica’s Energy
Centre in Peterborough.
The battery will cycle power either to or from the grid
to meet sub-second frequency demands.
The site originally housed
a coal-fired power station,

which was replaced with the
country’s first combined cycle gas turbine.
Mark Futyan, distributed
power systems director at
Centrica Business Solutions,
said: “The Roosecote site is
truly unique, having been
home to the latest technology of its time. It is an exemplar of the transition we’ve
made from dirty coal to
cleaner, more flexible power.”

DNO to incorporate energy
resources and storage into grid
UK power distribution network operator Northern
Powergrid plans to create a
distributed energy resource
system to provide up to
12.5MW of flexible power
next winter.
Supermarkets, factories
and large offices in nine
areas across the north east
of England, Yorkshire and
northern Lincolnshire with
electricity generation or
energy storage assets of
100kW or more are being
asked to submit expressions
of interest.
The plan, launched on December 21, is part of a wider
DSO v1.0 document as the
UK’s DNOs transition to a
distributed systems operator model to reflect the twoway nature of the power
network, where customers
sit on both sides of the supply and demand chain.
The flexibility created by
the project will be an essential building block in the
company’s DSO transition.
Assets can include smallscale peaking plants or renewables co-located with
storage.
Andrew McKenna, commercial development manager at Northern Powergrid,
said: “The need for flexibility is expected to grow over
time, with increased intermittent renewable generation, growing numbers of

EVs and changing consumer
behaviour. “This is the first
stage of an increasingly collaborative and customercentric approach to delivering our core electricity
delivery service.”
Northern Powergrid will

use new technology and data
to develop ways of managing and supporting the energy system through commercial models and markets to
source flexibility, said Patrick
Erwin, the company’s policy
and markets director.

European partnership to bring
lithium sulfur batteries for EVs
to commercialization stage
A project to design and
manufacture a lithium sulfur battery with increased
specific energy that could
usurp lithium ion in electric vehicle was launched
on January 1.
The €8million ($9million), 43-month project
called Lithium Sulfur for
Safe Road Electrification
aims to bring the technology to allow wider commercialization.
The project aims to
develop lithium sulfur cells
with hybrid solid-state
non-flammable electrolytes
validated at a 20Ah cell
level.
The technology has a
theoretical energy density
of 2,600Wh/kg. By improving materials, components and manufacturing
the technology could reach
600Wh/kg.
The project partners also

include: LEITAT (co-ordinators), Cranfield University, Varta Micro Battery,
CIC Energigune, ARKEMA, Fraunhofer Gesellschaft Zur Förderung De
Angewandten Forschung,
Pulsedeon Oy, ACCUREC
Recycling, Optimat, Technische Universität Dresden,
VDL Enabling Transport
Solutions and Renault.
Oxis is also leading the
£7 million ($9 million)
Lithium Sulfur Future
Automotive Battery
project, funded by Innovate UK. Oxis Energy
is to build the world’s
first commercial scale
lithium sulphur battery
manufacturing plant after securing $60 million
in funding from Brazil’s
Codemge Participacoes,.
For further details go to
the news in brief section
of this issue.
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Lead a winner for Scottish remote island ESS
The remote Scottish island
of Fair Isle, which has had
to make do with no power
at night, is now connected
24/7, thanks to lead battery-backed energy storage
systems supplied by the UK
firm Wind & Sun.
Fair Isle is not connected
to the UK grid and requires
a combination of diesel and
wind power for its electricity.
The new power system
went live on October 12.
Energy storage is provided by the Rolls brand made
by Canadian firm Surrette
Battery.
Wind & Sun managing director Steve Wade
told ESJ: “We’ve had long
experience with these batteries — they work well,
have a good track record,
and for remote systems are
good because of their resilience.

“We didn’t want a system that had to be reliant
on a battery management
system because we felt that
would be adding a level of
complexity, which would
take away the ability of the
local people from the island
to be able to fix it if something went wrong.
“Cost was another factor,
and as to cycle life — the
batteries in our previous
projects (on the equally
remote Scottish islands of
Eigg and Muck) have lasted
up to 12 years and are only
just being replaced now.”
The total price of the renewable energy scheme,
which includes three 60kW
wind turbines and a 50kW
solar array well as the batteries, was £3.5 million
($4.5 million).
The new energy system
has been led by the local
utility, the Fair Isle Elec-

Lithium Werks reverses gigafactory
trend with China Li-ion plant
Lithium Werks, the Netherlands-based lithium ion
phosphate battery maker,
announced on December
3 it had begun preliminary
work on its gigafactory in
China.
The company is reversing
the trend that has seen Asia
fund a number of gigafactories in Europe to build the
60 hectares gigafactory in
Jiashan near Shanghai, in
the Yangtze River Delta.
Construction on the plant
starts in the new year. Once
completed it will have an
initial annual production
capacity of 8GWh.
The plant is being built in
partnership with the Jiashan
Economic and Technological Development Zone, a
national-level development
zone.
The factory will produce
battery cells and systems
for the energy storage and
smart grids sector, as well
as for large transportation
equipment and industrial

applications.
Kees Koolen, chairman of
Lithium Werks’ board, said:
“Demand for lithium ion
batteries is set to grow 10fold over the next decade
alone, so our industry must
step up to the challenge and
construct enough factories
to deliver capacity in excess
of 10,000GWh in the next
three decades.”
On October 6, the company signed a framework
agreement to build the €1.6
billion ($18 billion) gigafactory with the Chinese Zhejiang Jiashan Economic and
Technological Development
Zone Industry Corporation.
Lithium Werks hopes to
have an installed production capacity of 500GWh
per annum by 2030.
Lithium Werks announced
in August it was going to
build a 42 acre, €100 million R&D campus for the
development of a mobile
battery ecosystem at Twente
airport.
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tricity Company, which
secured funding from a
range of bodies including
the Scottish Government,
Highlands and Enterprise
and Scottish Water. Other
funding sources included
Shetland Islands Council
and the National Trust for
Scotland, which owns Fair
Isle.
Fair Isle, about halfway
between the north Scottish islands of Shetland and
Orkney, is the most remote
inhabited island in the UK.
Until now the island’s 55
inhabitants have had to do
without electricity between
11.30pm and 7.30am.
Now, seven banks of
Rolls batteries, with a total
capacity of 588kWh, will
store the electricity generated by 92 ground-mounted solar panels and three
60kW wind turbines, to
provide power at any time

to the 55 homes as well
as a post office, shop, inn,
school, two churches, a fire
station, water facility, airstrip, harbour, lighthouse
and bird observatory.
Two back-up diesel generators are only predicted
to be in use for about 10%
of the time.
Separately, on the islands
of Canna and Sanday, in
the Hebrides, which are
connected to one another
by a bridge, three banks
of 225kWh lead batteries
will store electricity generated by 6 kW wind turbines
and 128 ground-mounted
solar panels and will provide power for 15 homes, a
café and shop, an inn, farm
buildings, primary school,
two churches and the harbour.
Wind & Sun is based in
the English county of Herefordshire.

New database highlights UK’s
growing energy storage market
Trade association RenewableUK launched a
database on November
5 highlighting more than
3GW of storage capacity
(including hydro projects)
is now operational in the
UK, with planning consent for a further 5GW.
The database showed
the average capacity of battery storage
projects has increased
from 10MW in 2016 to
27MW, and more than
300 UK-based businesses
are operating in the sector.
RenewableUK members
can access information on
430 UK energy storage

projects such as location
of operational, planned
and under construction
projects, including those
sited alongside solar,
wind and tidal energy
projects.
RenewableUK’s
executive director Emma
Pinchbeck said: “The
energy sector is breaking
new ground by making
an unprecedented
transition to a clean,
flexible system which will
power our country in the
future. Energy storage is
already playing a key part
in that, from small local
projects to grid-scale
schemes.”
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California’s PUC green lights
world’s largest battery project
The
California
Public
Utilities Commission has
rubber stamped plans for
567MW/2GWh of lithium
ion energy storage to be

installed in the state, including the world’s biggest
system, the organization
announced on November 8.
The CPUC approved

DOE $88m funding pot to
boost energy storage R&D
The US Department of Energy announced on November 15 it had earmarked $98
million in funding for R&D
projects along the power generation, distribution, storage
and transportation chain.
Among the 40 new projects, the only one to include
electrochemical storage is
a $1.8 million grant to the
University of California, San
Diego, which is developing
a battery integration system
that use second-life lithium
ion batteries from electric
vehicles.
The university will use the
cash to develop a modular
power converter to control
the power flow to connected
battery modules, and life
cycle control modelling and
optimization algorithms to
condition batteries for resale.

Other projects include fuel
cell research, battery materials development and data
optimization.
The selected projects are in
21 states and fall into nine
technical categories, including transportation, electricity
generation and delivery and
energy efficiency.
The funding is made available as part of OPEN 2018,
the Advanced Research Projects Agency-Energy’s latest
open funding round.
Last month the DoE announced $142 million of
funding for two initiatives aimed at driving research into energy storage
technologies, and $100 million funding in June to 42
Energy Frontier Research
Centers to accelerate scientific breakthroughs.

SK Innovations invests $1.6bn
in US Li-ion making plant
South Korean lithium
ion battery maker SK innovation is to invest $1.6
billion in a new manufacturing plant in the US,
Georgia state’s governor
Nathan Deal announced
on November 27.
The proposed manufacturing plant in Jackson
County, Georgia, will
reportedly be built in
two phases; each around
a million square feet of
manufacturing space to
build cells for use in electric vehicles.
SK innovation, part of
the SK Group, supplies
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batteries to vehicle OEMs
including Mercedes-Benz
and Hyundai-Kia Motors.
The announcement SK
Innovations will create
more than 2,000 jobs
came in the same week
that General Motors
announced it was to
cut 14,000 jobs, shut
five plants across North
America and another
three outside the country.
The $6 billion a year
savings GM will make by
2020 will be used to
prepare the company for
an EV future, said the
firm’s CEO Mary Barra.

plans by investor owned
utility Pacific Gas and
Electric, which has power
purchase agreements with
mNOC, Dynegy, and Hummingbird Energy Storage,
as well as an engineering,
procurement and construction agreement with Tesla.
The biggest proposed project is the 300MW/1.2GWh
system by Dynegy (which
merged with Vistra Energy
in April) that will replace
its gas-fired power plant in
Moss Landing, California.
It is due to be completed by
January 2020.
Meranda Cohn, director
of media relations at Vistra
Energy, told ESJ: “The size
was determined based on a
number of factors; we considered the size of the existing turbine building at our

Moss Landing Power Plant
along with the size of the
overall request for offers.
“We analyzed how to optimize the existing interconnection. We also considered
what size made the most
economic sense.
“Size is not a technical issue, it is an economic issue.
It doesn’t make economic
sense to put more stored
power in an area than an
area can actually use.”
The other projects that
are listed are: Tesla
(182.5MW/730MWh), to
be completed by December
2020; Humingbird ES
(75MW/300MWh), to be
completed by January
2020; and mNOC AERS
(10MW/40MWh), to be
completed by January
2019.

Fully continuous
electrode slurry
production.
The Bühler fully continuous mixing
process for LIB electrode slurry
production meets the requirements
of large scale battery manufacturing
and provides various benefits
compared to conventional batch
mixing.

– 60% lower investment costs
– 60% lower operating costs
– consistent product quality
Got a question? Let’s talk about it.
gdnorthamerica@buhlergroup.com

Innovations for a better world.
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Nordic’s biggest battery connected to
hydropower for frequency response
Power company Fortum
revealed plans on November 28 to install the Nordic’s biggest energy storage
system at its Forshuvud
hydropower plant in Sweden.
The 5MW/6MWh system
comes less than two years
after the Finland government-owned power company installed the Nordic’s
then previous biggest ESS,
a 2MW/1MWh system in

Järvenpää, Finland using
6,600 lithium ion cells.
The €3 million ($3.4 million) project will be used
for frequency balancing
services, with the hydropower plant charging the
battery when required.
Martin Lindström, head
of asset management hydro at Fortum, said: “We
will try connecting a battery to a hydropower plant
with the idea of improving

NEC energy solutions wins 19MW
EPC contracts for UK projects

the plant’s ability to function as regulating power
for the Nordic electricity
network.
“We hope this innovation
helps us to more quickly
achieve Sweden’s ambitious targets for renewable
energy use.”
Traditionally,
hydropower provided Sweden’s
power grid with balancing
flexibility but rapid cycling
caused wear to the plant’s
turbines. The ESS should
prevent this as increasingly
faster balancing is needed.
A similar project was tested at its combined heat and
power plant in Järvenpää.

“In Järvenpää we determined that the concept
works,” said Tatu Kulla,
head of trading ventures
and development, Fortum
trading and asset optimisation.
“Now we want to test a
bigger battery and improve
the characteristics of hydropower plants.
“The Swedish project is
a natural next step in the
use of batteries to balance
electricity networks.”
The construction work
will start in early 2019,
with the aim of having the
battery in use by the first
half of next year.

Germany pledges €1bn to
deliver cell-making plants as
TerraE gigafactory stalls

NEC Energy Solutions announced on November 21
it had won the engineering,
procurement and construction contract for 19MW of
lithium ion storage in the
UK.
The projects will be
owned and managed by
the UK-based Gore Street
Energy Storage Fund — the
world’s first stock exchangelisted fund focused solely on
energy storage.
The Japanese company
will manufacture the batteries and deliver the two
projects: a 9MW behindthe-meter system at the Port
of Tilbury, London, and a
10MW grid-tied system in
Brentwood, Essex.
Both systems, using NEC’s
GSS Grid Storage Solution,
will deliver three revenue
streams: services to the ca-

pacity market, participating
in TRIADs and providing
dynamic firm frequency response services to system
operator National Grid.
The energy storage system
will use a metering scheme,
installed by Nippon Koei, to
reduce the port’s peak demand while integrating with
existing renewable generation on site.
Construction is due to
start at Port of Tilbury next
month, with the Lower
Road project beginning
next January with commercial operations scheduled to
start in mid-2019.
Distributed energy resource software firm Origami Energy announced in
September it had sold the
rights to build and operate
projects to Gore Street Energy Storage Fund.
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Germany’s government
announced on November
13 it had set aside €1 billion ($1.2 billion) to build
lithium ion gigafactories
and research facilities to
support its growing energy storage and electric
vehicle markets.
Peter Altmaier, the
country’s federal minister
for economic affairs and
energy, wants production to begin by 2021,
according to news agency
Reuters.
Altmaier said Germany
was already in talks with
France, Poland and Austria, with potentially up
to €500 million needed
per consortium to start
production. There may be
more than one consortium involved.
The individual consortiums would have the final
say on the location of the
plants.
The economics minister
said he wanted concrete
investment decisions to
be made within the next

six months.
The announcement comes as TerraE
scrapped plans to construct two cell-manufacturing plants, totalling
34GWh, in Germany.
ESJ was unable to contact TerraE’s CEO Holger
Gritzka despite a number
of emails and telephone
calls.
German daily-newspaper Tagesspiegel reported
that the consortium —
made up of companies
throughout the battery
making supply chain —
had failed because none
of the businesses involved
were ready to shoulder
the investment.
TerraE Holding was
founded in May 2017,
after six member companies in the KLIB (Kompetenznetzwerk Lithium
Ionen Batterien – lithium
ion battery competence
network) formed an
initiative to establish
large-scale manufacturing.

www.energystoragejournal.com

NEWS

Academics develop tool to
re-think ESS deployment
Academics at University of
California San Diego have
developed a suite of tools using a combination of chemistry and economic know-how
to predict the best battery
technology for an energy
storage project, the university announced on December 3.
The tools take into account
a region’s energy markets
and the operating characteristics of the battery to predict
if a storage project will be financially viable.
Shirley Meng from UC
San Diego nano-engineering,
and co-author of the paper,
says the research was the
first step towards re-thinking
how battery storage should
be viewed by energy storage
system practitioners.
She also urged people to
look at new chemistries such
as sodium ion batteries.
The tools take into account the battery type, its
task (such as frequency response, load shifting), price,
and market rules of the spe-

cific region to help project
developers select the appropriate grid-connected battery
storage.
The study titled Combined economic and technological evaluation of battery
energy storage for grid applications was published in
the peer reviewed scientific
journal Nature Energy on
December 3.
Meng told ESJ: “We are
using real California grid
(energy market) data to
do revenue projection, and
the focus is really on understanding how different
chemistries can deliver different efficiency under different duty cycles.
“Most of the batteries that
have been commercialized
have optimum operation
temperatures in the range
of 0°C to 40°C. From this
aspect, lead acid and lithium
ion are the same.
“For this reason, most of
the grid storage units have
temperature control (cooling
unit).

Lone Star state switches on
its biggest ESS to date
Luminant, a subsidiary of
US firm Vistra Energy, announced on January 3 its
Upton 2 energy storage
system project, the biggest
in the US state of Texas,
had begun operations on
New Year’s Eve.
The 10MW/42MWh lithium ion system will store
excess energy from Luminant’s 180MW solar power
plant in Upton County, for
use during peak demand.
The system was brought
to commercialization after
a $1 million grant from the
Texas Commission on Environmental Quality last
October.
In terms of output Vistra’s will be the biggest system in Texas, beating the
24MWh system commissioned by Duke Energy in
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January 2013. However, in
terms of capacity it is second to the 36MW lithium
ion Notrees Battery Storage project.
The third biggest system in Texas is the 4MW
sodium sulfur project in
Presido, which was commissioned in 2010.
However, by the last
quarter of 2020 Vistra is
to commission the biggest
ESS in the US — last November it announced plans
for a 300MW/1.2GWh
system at its Moss Landing
Power Plant in California.
It came after the California Public Utilities Commission approved Vistra’s
20-year resource adequacy
contract with Pacific Gas
and Electric Company for
the project.

Patent paves way for pilot plant
cathode recycling tests
American Manganese
announced on December
14 it had received ‘notice
of allowance’ for a
patent for its lithium ion
battery cathode metal
recycling technology
from the United States
Patent and Trade Mark
Office.
This follows the office’s
examination of the
invention, which converts
cathode metals back
into reusable materials
(namely cobalt, nickel,
manganese, aluminium
and lithium) for the
manufacture of lithium
ion batteries.
Larry Reaugh,
president of the firm,
said the company’s
attorney was completing
documentation and
submitting fees for formal
issuance of the US patent.
Reaugh said: “We

recognized early on that
significant growth in the
electric vehicle market
will eventually lead to
supply strains in materials
used to make lithium ion
batteries.
“Given rapidly rising
demand for the full suite
of battery metals, the
industry can simply no
longer afford to lose so
much valuable material
to scrap. We see scrap
recycling as a significant
growth opportunity.
“Effective recycling of
end of life lithium ion
batteries is a key aspect
of achieving a sustainable
circular economy.”
Following the
announcement, the
company has installed
equipment at its pilot
plant and is ready to
move into their facility
for testing.

CellCare
Technologies Limited

Technologies Limited
CellCare
Technologies Limited
cellcare.com

cellcare.com

Complete management service for your standby
battery systems
CellCare Technologies Ltd
A2, Harrison Road
Airfield Business Park
Market Harborough,
Leicestershire, LE16 7UL
Tel: +44 (0) 1858 468438
Email: sales@cellcare.com

Complete management service for your standby
battery systems
www.cellcare.com

Energy Storage Journal • Spring 2019 • 17

NEWS

Researchers say Li-S breakthrough
brings it closer to usurping Li-ion
Researchers at Drexel
University announced on
October 16 they had developed a method of stabilizing lithium sulphur
batteries that boosts the
technology’s performance.
Scientists from the US
school’s College of Engi-

neering reported a method
for making a sulfur cathode that maintains the battery’s energy density while
being cheaper, safer and
with a more secure materials supply than lithium ion.
The team created a freestanding porous titanium

Pioneering Hawaii adds recordbreaking solar+storage project to
1GWh commitment
Hawaii’s 100% renewables
goal received a boost on
January 8 when the AES
Corporation and Kauai
Island Utility Cooperative
inaugurated the world’s
largest solar and storage
system.
The Lawa’i Solar and Energy Storage Project, owned
and operated by AES Distributed Energy, combines
a 25MW/100MWh, fivehour duration energy storage system with 28MW of
photovoltaic.
The system will deliver
around 11% of Kauai’s
power demand, bringing
the island’s renewable penetration to half.
The system will provide

power for the grid, while
performing peak shifting
and frequency response and
providing ancillary services.
The Lawa’i project will
eliminate the use of four
million gallons of diesel a
year.
Hawaii aims to reach
100% renewable energy
penetration by 2045.
AES is constructing a
19MW solar plus 70MWh
storage facility for the cooperative on land leased
from the US Department of
Defense within the Pacific
Missile Range Facility –
Barking Sands Naval Base.
The company expects to
announce more firm renewables projects this year.

180MWh of storage to be delivered
in Hawaii after PPA deals
Canadian firm Innergex
Renewable Energy entered the energy storage
market on January 4 with
the announcement it had
signed 25-year power purchase agreements to deliver
180MWh of storage to
Hawaiian utilities Hawai’i
Electric Light Company and
the Maui Electric Company.
The power will be produced at the Hale Kuawehi
and Paeahu solar and battery energy storage projects.
Both projects are due to begin operations in 2022.
The Hale Kuawehi solar
project combines 30MW of

solar with 120MWh of battery storage on Hawai’i.
The Paeahu solar project
uses 15MW of solar generation and 60MWh storage
on the island of Maui.
The two sites will generate
an estimated 137GWh of
power annually.
The
power
purchase
agreements will allow the
utilities to maintain grid stability and maximize renewable energy use on Maui and
Hawai’i islands.
The agreements are subject to approval by the Public Utilities Commission of
Hawai’i.
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monoxide nanofiber mat
as a cathode host material,
which can stop sulphur migrating from the cathode in
the form of polysulfides.
Vibha Kalra, an associate professor in the college
who led the research, said:
“We have found that our
titanium monoxide
-sulfur cathode is both
highly conductive and able
to bind polysulfides via
strong chemical interactions, which means it can
augment the battery’s specific capacity while preserving its performance through
hundreds of cycles.
“We can also demonstrate
the complete elimination
of binders and current collector on the cathode side
that account for 30%-50%
of the electrode weight —
and our method takes just
seconds to create the sulfur
cathode, when the current
standard can take nearly
half a day.”
The
nanofiber
mat,

which resembles a bird’s
nest, attracts and traps
the polysulfides during cycling. This prevents shuttling, and the subsequent
dissolving of sulfur in the
electrolyte that hampers
the performance of lithium
sulphur batteries.
Nanofiber electrodes can
accommodate expansion
during charging due to their
greater surface area and
can eliminate flammable
components by filling them
with an electrolyte gel.
Kalra said: “Our lithium
sulphur electrodes provide
the right architecture and
chemistry to minimize capacity fade during battery
cycling, a key impediment
in the commercialization
of lithium sulfur batteries.”
The group will continue
to develop its lithium sulfur cathodes with the goal
of further improving cycle
life, reducing the formation of polysulfides and decreasing cost.

Utility’s 50MWh storage plans
The US utility Hawaiian Electric Company
announced plans on December 18 for a 12.5MW
solar plus 50MWh storage project for Oahu.
The project is one
of three grid-scale
renewables plus storage projects totalling
127MW/518MWh announced by the utility for
the island.
A Hawaiian Electric
statement said it was negotiating power purchase
agreements with developers of the solar projects
to set the terms for them
to sell electricity to the
utility with the goal of
completing the agreements so the projects can
take advantage of federal
tax credits.

The projects on Oahu
are:
• Kunia Solar, 52MW
with 218MWh storage
• Mililani Solar, 39MW
with 156MWh storage
• Waipio Solar, 36MW
with 144MWh storage
Last October, ESJ
reported that utilities
Hawaiian Electric, Maui
Electric and Hawaii
Electric Light were in
contract negotiations
with developers to build a
total of seven solar-plusstorage projects on three
of the US state’s islands.
In addition to the Oahu
projects are two projects
totalling 300MWh of
storage on Maui, and two
projects totalling
240MWh of storage on
Hawaii Island.
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FLOW BATTERY NEWS

China commissions first phase of
40MWh VRFB energy storage project
A 3MW/12MWh vanadium
redox flow battery has been
commissioned in China by
Canadian firm VRB Energy
(formerly Pu Neng Energy)
— a subsidiary of Sparton
Resources — and Chinese
company China Operations,
the companies announced
on January 11.
The deployment is part of
the 10MW/40MWh Hubei
Zaoyang Solar and Storage
Integration Demonstration
Project, which when completed will be one of the
biggest flow batteries in the
world.
Robert Friedland, chairman of VRB Energy, said
the project represented a
key step in applying China’s
rich vanadium resources to
renewable energy development.
The project will use Hubei
Province’s abundant vanadium mineral resources with

VRB Energy’s advanced energy storage technology.
VRB Energy said the project investor and all parties

involved in the construction are pursuing multiple
100MW class vanadium redox battery storage projects

in Hubei, China.
Sparton Resources announced on November 2
it had commissioned the
initial 1MWh vanadium redox flow battery module of
an energy storage project in
China.
However, the system will
be dwarfed by Rongke Power’s 200MW/800MWh flow
battery system in Dalian,
China, which is the biggest
ESS under construction in
the world. This is due to be
completed in 2020.
Rongke delivered China’s
biggest VRFB to date, a
5MW/10MWh system, in
2013 in Shenyang.
In 2015, Hokkaido Electric Power and Sumitomo
Electric Industries installed
a 15MW/60MWh redox
flow battery manufactured
by SEI at Minamihayakita
Transformer Station in Abira, Hokkaido.

FLOW BATTERY NEWS IN BRIEF
Partnership to bring flow
batteries to Canada
ESS, the iron flow battery
firm, signed a partnership
and collaboration agreement
with Canadian energy project owner
and developer CWL Energy, the
Oregon-based firm announced on
December 10.
The companies will collaborate to
deploy ESS’s systems across Canada’s
industrial, remote community,
mining, and utility sectors, using
CWL Energy’s MultiGen Energy
Platform, which incorporates
distributed energy resources, such as
renewables, battery storage, and
energy management software.

Protean Energy names
technical adviser
Korid Energy, Protean’s 60% owned
subsidiary, announced on December
5 it had appointed Soowhan Kim as
a technical adviser.
Kim will help develop the $7
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million 1MW/4MWh vanadium
redox flow battery system managed
by the Korean Institute of Energy
Technology Evaluation and
Planning
Kim is also the administrator of
the KETEP grant for the project.

Deal to develop organic
redox flow batteries
German firms CMBlu and Schaeffler
announced a joint development
agreement on November 30 to
cooperate in the development and
production of large-scale redox flow
battery energy storage systems.
Both firms will jointly develop and
industrialize commercial products
to be marketed by CMBlu. In the
next step, CMBlu will establish
the full supply chain including all
pre-products with other industry
partners. In addition, a prototype
production site was set up in
Alzenau in Germany.
The first commercial systems are
planned for 2021.

Deal to deploy 80MWh
flow batteries in the UK
A strategic partnership deal
between Canadian firm Cellcube
Energy Storage Systems and
UK-based Immersa aims to bring
large-scale VRFB systems to
the UK market, the companies
announced on January 31.
Immersa aims to use the flow
batteries to also enter the UK’s
Firm Frequency Response and
demand side response markets.
The company aims to deliver
20MW/80-120MWh of storage in
up to 15 projects this year under
multiple operating modes.
CEO of Immersa, Robert Miles
said: “We feel that VFRB will be
the predominant player over the
next 10 years.
This is extended with the
paradigm shift to a requirement
for longer duration batteries and
the ability to service the capacity
market, VFRB seems the most
suitable technology.”
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NEWS IN BRIEF
Tata Chemicals signs
electrode recovery MoU
with C-MET
India chemistry products manufacturer Tata Chemicals announced on
January 3 it had signed a memorandum of understanding to develop
technology for the recovery and purification of cathode and anode active
ingredients from lithium ion cells.
The MoU is with C-MET, an autonomous scientific society under India’s
Ministry of Electronics & Information
Technology.
The partnership will leverage CMET’s intellectual property, capabilities and infrastructure, to test and
validate multiple recycling chemistries.

Geely and CATL form vehicle
battery joint venture ...
Automotive group Geely Automobile
Holdings and lithium ion battery firm
Contemporary Amperex Technology announced on December 20 they
would form a joint venture company
to produce and develop vehicle batteries.
The JV by the Chinese firms, called
CATL Geely Power Battery, will research and develop, produce, and sell
lithium ion batteries, battery modules,
and battery packs.
Once established, Geely Auto will
hold a 49% stake and CATL 51% of
the new company, with both companies investing a total of Rmb1 billion
($147million) in the new firm.

... CATL take first step into
US with new sales and
service facility
China lithium ion battery maker
Contemporary Amperex Technology
opened its first sales and service facility in North America on December 6.
The new CATL facility in Detroit,
Michigan, will allow the company
to improve its supply of lithium ion
batteries to the US auto market and to
support the expansion of EV manufacturing.
The Detroit office is the fourth
international site to be opened by
CATL and follows the opening of the
company’s Japan subsidiary in May.

24M raises $22m to
develop semi-solid Li-ion
EV batteries
Semi-solid lithium ion battery maker
24M announced on December 17 it
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had secured $22 million in series ‘D’
funding to accelerate the deployment
of its manufacturing process and develop high energy density lithium ion
cells for the EV market.
Ceramics manufacturer Kyocera
Group and global trading company
Itochu Corporation led the financing
alongside previous investors, including
North Bridge Venture Partners.

New US-based firm created
after Korean buy out of
Parker-Hannifin division
LS Energy Solutions, a US-based company, has been created after LSIS, the
Korea-based smart energy firm, announced on December 4 it had bought
the US Energy Grid Tie division of
Parker-Hannifin.
Financial terms and details of the
transaction are not disclosed, but the
new company will retain all current
US sales, engineering, and manufacturing capabilities of the former division.
It will operate as a separate North
American organization under LSIS,
with plans for further expansion.
The company’s US management
team will be headed by Jim Hoelscher,
who was the Parker EGT Division
general manager.

Automotive, chemical and
consumer firms sign
ethical cobalt deal for DRC
German firms BMW Group and
BASF have launched a joint cobalt
pilot project with South Korean firms
Samsung SDI and Samsung Electronics in the Democratic Republic of the
Congo, the companies announced on
November 29
A deal between the companies,
together with the development agency
Deutsche Gesellschaft für Internationale Zusammenarbeit, aims too
improve the working conditions in the
country’s mines.
The project seeks to address challenges in artisanal mining by identifying workable solutions that lead to
better working conditions at the pilot
mine site.

Kokam wins 40MWh
contract in South Korea
Kokam, the lithium ion battery
maker, announced on November 28
it had won two projects totalling
40MWh of PV plus energy storage
systems in South Korea.
Each of the projects will use

Kokam’s lithium nickel manganese
cobalt oxide technology to deliver
capacity firming and load shifting
services.
The first project is a 5MW/12MWh
system to support 5MW of PV capacity. It is based across three sites in
the country’s Chungcheong region in
collaboration with Razzler, which is
managing engineering, procurement
and construction of the project.
The second project is for nine sites
throughout South Korea, consisting
of 8 MW/ 28MWh of capacity coupled with 10MW PV system capacity. All 28MWh of capacity is to be
installed and in operation by the end
of this month.

Korver buys EV and ESS
firm Voltronix USA
Korver, the renewable energy firm,
announced on November 19 it was
set to buy all the shares of US lithium
ion company Voltronix USA.
The companies have entered into
a definitive agreement, with Korver
set to take control of the Californiabased firm’s electric vehicle and
energy storage technologies.

Savosolar and Guangzhou
Power Supply sign MOU
Finnish solar panel firm Savosolar
is set to deliver a microgrid demonstration project after it signed a
memorandum of understanding with
Guangzhou Power Supply, a wholly
owned subsidiary of China Southern
Power Grid, the company announced
on November 21.
Details, including size and timeframes, of the demonstration project
in Nansha, Guangzhou, have not
been announced.

BASF joins forces with
Nornickel to supply
Europe’s battery market

BASF, the German chemical company,
aims to secure a European-based
battery supply chain after signing a
long-term, market-based agreement
for nickel and cobalt feedstocks from
Norilsk Nickel (Nornickel) metal
refinery in Finland, the company announced on October 22.
BASF also plans to build a plant
opposite the Russian-owned firm’s
nickel and cobalt refinery in Harjavalta, Finland, from which it will
supply battery materials to the
European automotive market.
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NEWS – VIRTUAL POWER PLANTS
VIRTUAL POWER PLANT NEWS

AI meets utility-scale
distribution in Canada
Stem, the artificial intelligence
energy storage provider,
and Canadian government
owned utility Ontario Power
Generation announced a
partnership on November 14 to
provide Ontario businesses with
turnkey energy storage.
Stem’s AI platform, Athena,
performs real-time energy
optimization to reduce onsite peak
demand.
Stem’s project finance pool of more
than $650 million includes C$200
million ($150 million) in project
finance from Ontario Teachers’
Pension Plan specifically for
the Ontario market.

VPP NEWS IN BRIEF

Reliance Energy to
allow homeowners
VPP access to
National Grid
UK start-up Resilience Energy announced on January 14 its was to supply end-users the tools to join a virtual
power plant that aims to sell excess
electricity on the spot market and extra battery capacity to transmission
operator National Grid to help balance the grid.
Homeowners will have access to
hardware, software and contracts
to produce, store and sell renewable
energy, and an app to monitor the system’s performance.
National Grid has already warned
that the adoption of electric vehicles
— some forecasters predict a rise to
36 million by 2040 — could create an
extra 18GW of demand by 2050.
Resilience’s system allows for the
integration of emerging technologies,
such as heat pumps, EV chargers and
electric panel heaters.
Resilience founder and CEO, Loic
Hares, said: “Resilience aims to be the
largest decentralized renewable energy
generator, the Uber of the electricity
industry.”
The company has won a loan from
Virgin Start Up and has formed partnerships with, among others, residential storage firm Powervault & VPP
operator KiWi Power.
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Sunnova and Itochu deal
to develop solar+storage
solution for US market
Privately held US residential
solar and storage firm Sunnova
Energy Corporation announced on
December 3 it had joined a business
alliance with Japanese trading firm
Itochu Corporation.
The deal, which includes equity
investment in Sunnova by Itochu,
will see the companies collaborate
on the development of solar plus
storage solutions for the US market.
The companies also intend to
evaluate GridShare Client, the
Artificial Intelligence software of
Moixa Energy Holdings for
Sunnova’s solar plus storage
systems.

Enbala deal to supply
VPP to Australian project
Australia’s AGL Energy announced
on December 10 it had selected
software firm Enbala to provide the
cloud-based control and optimization platform for its virtual power
plant project in South Australia.
Enbala will provide a VPP
platform to manage a range of
distributed energy resources from
residential and behind-the-meter
applications through cloud-based
control systems.
The VPP will be used for demand
response and peak demand
management, frequency regulation

and response and voltage response
and management.

French utility buys into
virtual power market
Engie, the French power utility, is
hedging its bets by procuring shares
in KiWi Power from its two
co-founders, Yoav Zingher and Ziko
Abram, the UK-based distributed
energy resource aggregator announced on November 26.

Virtual battery confirmed
for Germany’s primary
operating reserve market

German residential energy
storage firm Sonnen, alongside its
technology partner Tiko Energy
Solutions, is set to deliver gridscale services after it announced
on December 5 it had gained
pre-qualification from the German
transmission system operator
TenneT.
Sonnen will operate on the
primary operating reserve market
using its network of individual ESSs
installed across the country as a
large-scale virtual battery to deliver
grid services including frequency
control.
Individual batteries will be
aggregated into 1MW+ blocks.
During TenneT’s certification of
the virtual battery it had to cycle
1MW power to the grid within 30
seconds.
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CEO INTERVIEW: TERRY MURPHY, HAMMOND
The phrase ‘advanced lead battery’ is not a contradiction in terms, despite
what some in the lithium business believe. Lead batteries continue to make
huge strides in progress at the cell, pack and manufacturing level.
Debbie Mason spoke to Terry Murphy, chief executive of Hammond
Group about the advances his company is making.

HALO — another leap forward
in lead battery manufacturing
If you think that lead battery technology is at a standstill — surely a century and a half of research must have
uncovered its every secret? — then
you’d be terribly wrong.
“There’s a new world of lead battery
technology that’s been emerging in the
past few years,” says Terry Murphy,
president and CEO of the Hammond
Group. “Our understanding of everything to do with lead — from boosting the performance of the chemistry
in the battery to step changes in battery design — has undergone a critical
rethink.
“A new generation of advanced lead
batteries with most of the capabilities
of lithium batteries but more economical in price and totally recyclable is
on the way.”
Speciality chemical company Hammond Group is at the forefront of
much of this research, winning accolades including the 2016 BCI Sally
award for innovation for its E=(LAB)2
laboratory and range of expanders,
the additives that can be added to a
lead battery’s negative active material
and tailored to a specific battery depending on its application.
The firm’s latest technological process is an entirely new system that will
be able to do the same for oxides.
HALO, which stands for Hammond
Advanced Leady Oxide, is a new oxide-making process that will come online this March.
Murphy said the new “Barton-Like”
process is an entirely new system
that can control particle size and the
amount of free lead produced. It will
allow oxides to be tailored for specific
battery configurations at less cost and
with far greater control, he said.
“We’ll have a new centre-line machine going into production next
month,” Murphy told ESJ. “No one
else has anything that looks like this.
The HALO process could become
another tool in the battery manufac-

22 • Energy Storage Journal • Spring 2019

“We’re now taking lessons learned from handling
liquid metal in solar, combining it with rocket engines
and applying it to our HALO processes.”
turer’s toolkit, said Murphy.
“Right now, making oxide is hard
to do,” he said. “It’s capital intensive,
and it’s not as controlled as it should
be. We think that we can do a better
job in controlling it. Current variations in the oxide production process
are corrected in the down-stream processes, so we think that producing to a
tighter specification would allow our
customers, the battery manufacturers,
to shorten their curing times.
“We have also proven that we can
tailor the ‘free lead’, so we think we
can make better red lead, better litharge, and tailor everything else in
between.
“It’s mainly about achieving cost
reduction in downstream process,
optimizing the oxide, the “free-lead”,
for a particular battery configuration,
but there may also be some untapped

potential in performance as well,” he
says.
“The bottom-line message is we are
100% committed to tailoring oxides
just as we tailor expanders. That’s our
goal.”

Industry-wide collaboration

As far as Murphy is concerned, any
improvement is a benefit across the
industry, which he applauds for being
so collaborative.
“I very much appreciated being
elected to the board of Battery Council International in the past year,”
he says. “To be a part of companies
working together to make sure the industry moves forward.
“I’m new to the group and I respect
the people who have been there for
a long time. We are a supplier where
most of the people in the room are
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CEO INTERVIEW: TERRY MURPHY, HAMMOND
manufacturers, and we recognize
we’re not at their level, but I’m happy
to be a representative to the group.
“It says a lot about the industry that
they are willing to include a supplier
like us.”
Hammond Group is also a member
of the new Consortium of Battery Innovation, formerly ALABC.
“We work closely with them,” he
says. “We don’t necessarily look for
funding from them, but we would like
them to help us work with the battery
companies in assessing the benefits of
certain technologies, like the benefits
of tailored oxides.
“What’s interesting about the Hammond Group is that we have the capability to isolate capital equipment,
processes and new materials — for
instance, we’ve taken experimental
alloys from RSR and others and processed them for into oxides for the
battery manufacturers.”
“We’re active in both expanders and
in oxides on evaluating new materials,
new electrolytes and different alloys
and our own process; how we might
affect the particle size of free lead and
how that affects the manufacturing
process.”
Much of this research is carried out
in the (LAB)2. “There are so many
people out there with so many different additives and potential solutions
that you can get overwhelmed, but we
have over 200 cells that are constantly
doing nothing but building a Rosetta
Stone of what we might be able to offer the industry; and we now have our
own scanning electron microscope, so
we no longer need to farm out that
capability.

Early space ambitions
and next steps

Murphy’s introduction to lead wasn’t
particularly glamorous — he worked
as a summer hire for Hammond
Group in 1975, packing oxide into
50lb bags to earn his college fees.
“I’ve always respected and was very
grateful for everything that Hammond was doing, my Dad worked for
Hammond until he died, but I had my
sights set on the space industry. Growing up as a kid, I was in complete awe
of the Apollo program; all I talked
about was building rockets.
“So I went to Purdue, famously
home of the astronauts, earned a degree in Astronautical Engineering and
moved to s
§outhern California
to work on the Space Shuttle’s Main
Engines. It was something that I wanted to do since I was 10 years old, so
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Hammond won the BCI 2016 award for innovation for
the fruits of its E=(LAB)2 laboratory and its product — a
range of expanders, the additives that can be added to
a lead battery’s negative active material and tailored to
a specific battery depending on its application.
my I think my dad understood that I
was never going to follow in his footsteps, but life is full of surprises!
Murphy became division director
at Boeing Rocketdyne, where his Advanced Programs organization supported NASA, the US Air Force and
other government agencies with liquid
rocket engines and space power systems.
He believes his time as an executive
at Boeing helped him to become a better manager at Hammond.
“I was fortunate to have been mentored in a big corporate management/
operations discipline, that training
forces you to look at the data. Running advanced programs in a large
organization is being in charge of
finding new opportunities, so you’re
basically running a bunch of startups, but you’re in a large corporation
doing it.”
“So it was a natural and more similar to my job than people thought
when I left aerospace to start SolarReserve, a utility-scale developer of solar
power projects.
The move into solar was like a
bridge between rockets and energy
storage, and the lead industry.
“The SolarReserve system is very
much predicated on rocket technology — it’s not photovoltaic, but concentrated solar power that focuses
the suns thermal energy on a heat exchanger. That technology is actually
right out of a rocket engine!
“We run liquid metal, molten salt,
through the heat exchanger and store
the thermal energy to run steam tur-

bines. We use sodium and potassium
nitrates, but amazingly enough, lead
was a very good second choice as it
has similar high density and large heat
capacitance.”
Murphy was invited on to the Hammond board in 2011 and helped
moved the company to focus more on
energy storage. He became chairman
of the group in 2013.
“We’re now taking lessons learned
from handling liquid metal in solar,
combining it with rocket engines and
applying it to our HALO processes,”
he says.
“And there is still so much more we
can do with lead batteries.
“Bipolar batteries are certainly the
next step. We have been working
with Gridtential and Advanced Battery Concepts, and are anxious to
see those technologies move forward.
These types of configurations would
be a huge step forward for the lead
battery industry — it’ll be a game
changer.
“Some folks like to compare lead
versus lithium at the cell level, but the
real comparison needs to be at the
systems level. Bipolar configurations
are very competitive in an automotive
hybrid application. The total system
mass is close, but the bipolar cost is
less, the safety is better, the weight can
be distributed, and the recyclability
cannot be overlooked.
“The question is whether they can
get these configurations into mass
production, but the industry is very
collaborative and there are a lot of
people working on that.”
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The natural and synthetic graphite markets are getting stronger as cell
makers try to meet energy density requirements from electric vehicle
and energy storage OEMs. Paul Crompton looks at whether supply can
meet demand and why China is losing out to the west.

Ingredient X
An essential component to drive
energy storage to the next level
China on the retreat. That’s not something that one hears about very often.
But the People’s Republic’s dominance
on the graphite market has slipped a
gear. The pattern of world production
of graphite is changing.
And that is broadly positive for the
global EV manufacturing industry
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with the graphite supply chain moving away from China.
For the last few years fears of material shortage for the growing EV market have been a recurrent theme. Was
there enough lithium in the world to
go round for EV batteries? And cobalt
too? And, mostly as an after-thought,

graphite too?
Although it now appears there is
enough of these three — and the
most recent spook appears to be that
of nickel availability — where these
parts to a lithium battery come from
is now in a more fluid state. Graphite
mines are emerging across the world
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— from Alabama and Ontario in
North America to Namibia and Mozambique in Africa and Scandinavia
in Europe.
For a generation China has led the
supply of natural flake graphite to the
global market, at times producing up
to 80% of the world’s resource.
However, that is changing. The
country is in the midst of a crackdown
on pollution affecting everything from
factories to transport. This has hurt
the country’s natural graphite industry as regulations tighten and plant
inspections increase. This in turn has
led to a number of mine and plant closures.
Concerns centre around the use of
strong acids and other harsh chemical
reagents in the production of spherical graphite — made from natural
graphite and a key lithium ion battery
anode material — as well as the grinding of graphite, which can produce
particulates.
In 2016, Chinese flake graphite
production fell by around 30% on
the previous year as a result of those
closures, mainly in the Shandong and
Heilongjiang province — the centre
for the country’s flake graphite and
spherical graphite processing industry.
Production recovered in early 2017
but fell back again with a new round
of closures in mid-2017. This pattern
was repeated in 2018, according to
Roskill, a consultancy specializing in
the metal, mineral, carbon and chemical industry.
As production falls it could be a case
of China running out of resources. “It
has the right size flake but at what
grade and how much of it is left?” says
Suzanne Shaw, deputy manager for
industrial minerals and chemicals, at
Roskill. “Mines are getting deeper and
production costs higher. Meanwhile,
demand grows rapidly.”
Last year was a turning point in
China’s graphite market. It was the
first time the country needed to import natural graphite for processing
into the spherical form. The supply
was from the Australian firm Syrah
Resources’ mine in Balama, Mozambique.
But emotive language such as
whether China is on the retreat largely

miss the point. There is no shortage
of graphite available worldwide (see
boxed item) and the fall in Chinese
graphite production will have little effect near term on supply.
Early last year China it was clear
that the country was looking abroad
to buy either stakes in graphite mines
or arranging offtake agreements. The
country has stated that it needs to
have reserves of up to 80% of its annual use as a buffer.
In terms of synthetic supply China
is encouraging a shift to electric arc
furnaces by introducing taxes on basic
oxygen furnaces.
Moreover, for the moment there is
an oversupply of graphite in the market and the price is broadly stable.
Miller says the development in China reflected an evolution in the industry cost curve as depleted resources
increase production costs.
This evolution has led industry forecasters to predict the supply of natural
graphite concentrate will move west,
away from China towards east Africa.
The market is already beginning to see
the emergence of low-cost producing
areas, such as Mozambique, enter the
supply chain.
The loss of market share — Wood
McKenzie suggests China will go from
supplying 68% of the battery market
in 2017 to 31% of the market in 2040
— is likely to see China invest in more
African production.
In the previous seven years there has
been a junior miners’ driven exploration renaissance outside of China amid
rising supply constraints as interest in
the graphite market increases broadly,
and in the battery sector specifically.
While demand is not set to slow
down, the question remains how will
the temporary plant closures in China
affect the market?
William Judd, consultant at Wood
Mackenzie, a UK energy research and
consultancy firm, says: “It’s important
to note that there is a high level of uncertainty around the absolute volume
and timing of new capacity that will
come online in China in the next few
years.
“In the battery anode materials market, Chinese battery anode material
production is forecast to reduce by

“China has the right size
flake but at what grade
and how much of it is
left? Mines are getting
deeper and production
costs higher. Meanwhile,
demand grows rapidly”
— Suzanne Shaw, Roskill
8% overall, however, Chinese production of synthetic battery anode material specifically is forecast to have a
modest rise in market share.”
Historically price rises have largely
focused on value-added grades, most
notably spherical graphite. But if material prices are rising — graphite being only one of the key elements in
lithium ion battery making, alongside
cobalt, for example, which faces its
own supply stream concerns — how
can manufacturers continue to cut cell
prices and make a profit?
While some industry insiders suggest China’s battery makers are
not making a profit, others such as
Claudio Capiglia, director of battery technologies at Talga Technologies and a former senior scientist
working on HEVs with Toyota says
“it is a question of mathematics. >

Last year was a turning point in China’s graphite market. It was the first time
the country needed to import natural graphite for processing into the spherical
form. The supply was from the Australian firm Syrah Resources’ mine in Balama,
Mozambique.
www.energystoragejournal.com
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Inside a spherical graphite processing plant

> “Batteries are sold in watt-hours
while materials are sold by the kilogram,” he says. “The trend in the industry is to increase the capacity and

MORE THAN LEAD IN
YOUR PENCIL

Graphite was named from the
Greek verb graphein, meaning to
write, because it was used in the
manufacture of pencils. The name
was given by Abraham Gottlob
Werner in 1789. Its Old World
European name was plumbago
which means black lead, a
reference to its use in pencils.
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energy density (Wh/kg) of active material. More capacity and energy density products mean that for the same
amount of material you have more
Watt hours in the battery.
“Therefore, in simple terms, if for
example the cell capacity increases,
the battery price is effectively lowered.
So a new material at a premium price
is perfectly sustainable and does not
affect the end user.”
As graphite is the main material used
in the anode of lithium ion batteries in
electric vehicles and energy storage,
and there are almost no substitutes or
recycling, the demand for graphite is
strong.
“Forecasts we have viewed indicate
a fast-growing market up to 1.4TWh
lithium ion cell manufacturing production by 2028,” says Capiglia.
“Now for 1kWh you need around 1kg

of graphite suggesting the market in
2028 will need more than one million
tonnes per annum of graphite only
for the lithium ion battery industry, a
massive increase over today’s production levels.”
While flake graphite prices remained
relatively stable last year, that could
change as demand continues to grow
and new supply from Africa enters the
supply chain to counteract the restrictions on production in China.
The world’s largest natural source
of graphite is being mined at Balama
in Mozambique by the relatively new
firm Syrah Resources. In a recent interview Shaun Verner, the CEO of the
firm said: “Next year we expect to
produce between 250,000 tonnes and
300,000 tonnes and we will move to
full capacity depending on demand.”
A feasibility study conducted by

“Now for 1kWh you need around 1kg of graphite
suggesting the market in 2028 will need more than
one million tonnes per annum of graphite only for the
lithium ion battery industry, a massive increase over
today’s production levels.”
www.energystoragejournal.com
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Syrah in 2015 reckons that Balama
will have a 42-year mine life with an
annual production rate of 356,000
tonnes of graphite concentrate for the
first 10 years.
Charging, cost and range anxiety
continue to top concerns of motorists
exploring the move to electric vehicles. Energy density will be key to addressing those issues and graphite will
allow cell makers to build cheaper and
better performing battery packs that
will allow high-end cars like those
made by Tesla to exceed the 300 mile
plus range, and for the regular motorist to move above the 114-mile average range of other vehicle brands.
EVs are by far the main growth area
for lithium ion batteries.
Christopher Jones, CEO of Westwater Resources, a minerals firm formerly known as Uranium Resources,
believes the market for graphite is
growing at the same rate as EV adoption. “If EVs account for 1%-2% of
all vehicles sold now, you only need
that figure to reach 10% — and the
world’s automotive market is monstrous — then that is a huge amount
of graphite needed.
“And that’s without factoring in
sales for lead acid or other chemistries
or other applications such as for energy storage systems.”
As new battery types — solid state or
advanced lead acid for example — are
introduced to the market the make-up
of anode materials will change. However, graphite will still be used, either
mixed with silicon or other metals,
says Capiglia.
He says: “Graphite is considered
state-of-the-art for lithium ion battery
anodes as it is the only material that
can intercalate/de-intercalate reversibly for thousands of times the full
amount of lithium ion present in the
cell, which is the ionic conductor that
allows the charge and discharge of the
battery.”
Talga Resources, an Australian materials firm and head of the Talga group,
has developed several anode materials
and additives that have been validated
or are under validation in the battery
industry. The firm says it has the potential to ramp up production to tens
of thousands of tonnes over the next
five years and will release full details
in March.
And, as a rising tide floats all boats,
Jones sees room in the growing market for all companies to take advantage of the rise in demand.
Westwater has produced purified
micronized graphite in sizes from five
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“The material supply chain for the lithium ion cell
manufacturer will become in the 21st century what
the petrol industry was in the 20th century for the
energy sector” — Claudio Capiglia, Talga
microns to 45 microns. It is marketed
as a conductivity enhancement material for rechargeable lithium ion, nonrechargeable lithium, alkaline power
cells and lead acid batteries.
The company is working on CSPG
(coated spherical purified graphite) at
about 25 microns for use in the anode.
“It’s so small because you get more in
the cell to help the performance of the

battery,” says Jones.
The company gives the material to
potential customers so they can test
it, with plans including the building
of a pilot facility this year that will go
into full production in 2020.
Westwater — which bought Alabama Graphite in April 2018 —
plans to develop a processing facility
for individual battery producers at

PRODUCTION VOLUMES
Roskill estimates production for the global graphite market stood at 2.43
million tonnes in 2018 (0.95 million tonnes natural and 1.48 million tonnes
synthetic graphite).
Today, batteries account for around 30% of total market demand. Andy
Miller, senior analyst at Benchmark Minerals, a UK price collection and
assessment firm specializing on the lithium ion battery supply chain, expects
it to become the dominant sector for flake graphite in the next five years.
Today the price for 94%-97% pure carbon natural flake graphite
concentrate are: $1,050/t for large size flake, $900/t for medium and $745/t
for small, as reported by FastMarkets (previously Industrial Minerals).
Spherical prices are up by 20%-25% and although there are new supplies
entering the supply chain, higher prices for good quality material are
expected to continue, says Miller.
The anode materials market is around 160,000 tonnes in total today,
according to Benchmark Minerals.
That’s up from 105,000 tonnes (60,000 natural coated spherical purified
graphite and 45,000 synthetic) as reported by Mordor Intelligence in their
Global Graphite Market report published in May 2018.
Miller forecasts the BAM market will grow to more than one million tonnes
by 2025, as demand rapidly increases.
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Some graphite mining
firms to watch

Bass Metals

Bass Metals is a producer of industrial
mineral concentrates, approaching
profitable production at its Graphmada large flake graphite mine in
eastern Madagascar. A second expansion to >20,000 tpa in financial year
2020 will establish the company as
a mid-tier supplier of industrial mineral concentrates, and one of the largest producers of premium large flake
graphite concentrates globally.

Battery Minerals

Battery Minerals Limited is a mining
development and minerals exploration company exploring and developing mineral deposits in Montepuez
and Balama in Mozambique. Its core
commodity targets are graphite, zinc/
lead and copper. It is conducting battery anode test work in US with Arizona-based Urbix using Montepuez
graphite.

Imerys Graphite & Carbon

Imerys Graphite & Carbon Switzerland manufactures synthetic and
natural graphite powders, conductive carbon blacks, and water-based
dispersions. Products include primary
synthetic graphite, aqueous graphite
dispersions, silicon carbide, calcined
coke, specialty-type carbon blacks,
graphite products, and lubricant and
descaling formulations. It has graphite
projects in Otjiwarongo, Nambia and
Lac-des-Îles and Terrebonne in eastern Canada.

Kibaran Resources

Kibaran Resources is an ASX-listed
exploration company developing
graphite in Tanzania, East Africa. The
primary focus is on the 100%-owned
Epanko Deposit which has large flake
graphite.
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Leading Edge Materials

Leading Edge Materials Corp is a Canadian company. Its flagship asset is
the Woxna graphite production facility
in central Sweden. The company also
owns the Bergby lithium project, the
Norra Karr REE project, and the Kontio cobalt project all in Scandinavia.

Magnis Energy Technologies
(formerly Magnis Resources)

Magnis is an Australian-based company that has moved into battery technology and has a graphite deposit in Tanzania known as the Nachu Graphite
Project with large natural flake graphite in the super jumbo, jumbo and large
flake categories., Magnis has a 20%
stake in LIBCOIN and announced in
January it was in talks with Bharat
Heavy Electricals to build India’s first
lithium-ion battery gigafactory.

Mason Graphite

Mason Graphite is a Canadian graphite mining and processing company
developing the Lac Guéret project in
northeastern Quebec, where the firm
says the graphite grade is among the
highest in the world.

New Energy Minerals

New Energy Minerals is involved in
vanadium and graphite mining, exploration, and technology. Its Caula
project in Mozambique is nearing
production.

NextSource Materials

NextSource Materials is a mine development company based in Toronto,
Canada that’s developing its feasibility-stage Molo graphite project in
Madagascar.

Northern Graphite

Northern’s principal asset is the Bis-

sett Creek graphite project 100km
east of North Bay, Ontario, Canada.
The company has completed a final
feasibility study and received a major
environmental permit.

Nouveau Monde Graphite

Nouveau Monde Graphite owns the
Matawinie graphite project, in the
municipality of Saint-Michel-desSaints, approximately 150km north of
Montreal, Canada. A recent preliminary study suggested it can move to
commercial production of 30,000t/y
of purified spherical graphite.

Renascor Resources

Renascor Resources is an Australian
exploration company, working on the
discovery of economically viable deposits containing uranium, gold, copper, and associated minerals.

Sovereign Metals

Sovereign Metals is an exploration company and operates through
Queensland, Australia and Malawi.
Sovereign Metals has the world’s biggest graphite saprolite source of 65m
tonnes at 7.1% TGC at its Maligunde
project in Malawi.

SRG Graphite

SRG owns the Lola graphite deposit
in the Republic of Guinea, West Africa. Lola has a prospective surface
outline of 3.22km2 of continuous
graphitic gneiss, one of the largest graphitic surface areas in the world.

Syrah Resources

Syrah Resources owns the recently
opened Balama graphite mine in Mozambique. In January it said Q4 2018
natural graphite production of 33kt,
and full year 2018 natural graphite
production 104kt. In December Syrah
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Resources announced a sales agreement with Qingdao Langruite Graphite for a minimum of 48kt of natural
graphite from Balama in 2019, with
an additional 12kt at Syrah’s option.
Langruite, based in Shandong, China
is a related entity to Qingdao Guangxing Electronic Materials.

Talga Resources

Talga Resources is a technology minerals company and has 100% owned
graphite deposits in Sweden, a proprietary process test facility in Germany
and in-house graphene product technology.

Triton Minerals

Triton Minerals, set up in 2006 is
headquartered in West Perth, Australia,
engages in the acquisition, exploration
and development of gold, graphite and
other minerals. Triton has three large
graphite projects in Mozambique, not
far from Syrah Resources’ Balama
project. They are at Ancuabe, Nicanda
Hill and Nicanda West.

Volt Resources

Volt Resources is a graphite exploration company focused on the exploration and development of its Bunyu
Graphite Project in Tanzania and the
identification of further assets globally.

Westwater Resources

Westwater
Resources,
formerly
known as Uranium Resources, acquired Alabama Graphite in April
2018, is developing an advanced battery graphite business in Alabama. It
holds dominant mineral rights positions in the west of the US and Turkey
for lithium and uranium deposits.

ZEN Graphene Solutions (formerly Zenyatta Ventures)

ZEN Graphene is a mineral development company based in Thunder Bay,
Ontario developing the Albany Graphite Deposit, a rare, igneous related,
hydrothermal graphite deposit with
the potential to produce high-purity
graphite that, it says, may compete in
high-technology markets traditionally
reserved for synthetic graphite.

Other graphite juniors

Berkwood Resources • BlackEarth
Minerals • Black Rock Mining • Ceylon Graphite • DNI Metals • Eagle
Graphite • Elcora Advanced Materials • Focus Graphite • Graphite One
Resources • Gratomic • Graphite
Energy • Lomiko Metals • NovoCarbon • Walkabout Resources
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its Coosa project in Alabama,
before building a main facility
in 2025.
“The reason we are talking
about 2025 is it takes longer to get a permit to build a
mine, but we can buy feedstock on the open market in
the meantime,” says Jones.
“The availability of feedstock
is good right now. Graphite
concentrate is in surplus and
we are taking advantage of
buying feedstock.”
Westwater said last November it had three products out
with customers for testing via
non-disclosure agreements.
These were: PMG (purified micronized graphite) a
conductivity enhancer for all
types of batteries. Its largest
market is for lead batteries.
Its DEXDG (delaminated expanded graphite) product im- Not much to look at but the power for a
proves electrical conductivity new generation of electric vehicles
and target markets are lithium
ion, non-rechargeable lithium
newable energy storage, even in some
and alkaline power cells. The third forklifts and electric carts.
is CSPG (coated spherical purified
Batteries with graphite additives to
graphite) a high-performance mate- their negative plates have been demrial for lithium ion batteries. Its tar- onstrated to have much longer cycle
get market is the rapidly growing EV life in partial-state-of-charge and
sector.
high-rate partial-state-of-charge operation — in applications such as miThe joys of lead
cro and mild hybrid electric vehicles
If lithium ion is the darling of the EV — low internal resistance, increase
makers, the market for lead acid in charge acceptance and good cold
automobiles remains one of the big- cranking ability.
gest in the world. As cars become
Rapid accumulation of lead sulfate
more fuel efficient they need to have on the negative plate surfaces under
less weight, so batteries need to HR-PSoC conditions is known to
get smaller and more efficient and cause premature failure. Under these
graphite does that, says Jones.
conditions lead batteries suffer with
Today’s lead battery has to operate premature capacity loss caused by a
in conditions that differ greatly from specific type of negative plate sulphathat witnessed in traditional applica- tion.
tions. Automotive batteries in startVarious initiatives looking at the
stop and micro hybrid EVs operate reasons for them have been conat partial state of charge (not deeply ducted by the Consortium for Battery
discharged but rarely fully charged), Innovation (formerly the ALABC) a
with the charge and discharge taking few years ago.
place in relatively short but high amAmong the leading firms behind the
plitude pulses.
research is Hammond Group which,
It is a similar story when looking using a newly dedicated laboratory,
at the cycling conditions in energy looked at how dynamic charge acstorage systems for grid support, re- ceptance could be improved by a

“Now for 1kWh you need around 1kg of graphite
suggesting the market in 2028 will need more than
one million tonnes per annum of graphite only for the
lithium ion battery industry, a massive increase over
today’s production levels.”
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“China began to import
volumes of flake graphite
for the first time in a
generation and reflects an
evolution in the industry
cost curve” — Andy Miller,
Benchmark Minerals
mixture of over 70 material combinations.
Factors varied on the organic component included: natural versus synthetic, functional group types and
amounts, molecular weight, and pH.
Carbon classes tested included: furnace black, acetylene black, natural
and synthetic graphite, and activated
carbon. Carbon characteristics within
the classes such as porosity, functionality and structure were studied as
well.
One of the prevalent theories regarding carbon is that it needs to be
highly conductive. Being conductive
and present in large amounts would
form conductive paths through the
dense sulfate layer (failure mode on
the negative anode in PSoC environment) and allow for conversion of the
lead sulfate back into sponge lead.
Very good results were found with
other principally non-conductive carbons. While conductivity seems to be
an advantageous factor, other material
characteristics like the ratio of micro,
meso, and macro pores and surface
functionality seem to be equally as important.
Boris Monahov, a lead battery consultant, says: “A new battery type ap-
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peared during the last decade, namely
carbon-enhanced lead batteries.”
Various carbon additives are used
such as graphite, carbon black and activated carbon to minimize the build
up of the sulfate on the negative plate.
Each of them has a specific way of
improving the negative active material, and most often a combination of
two or three carbon types are used for
maximum enhancement.
Monahov says: “The graphite particles are embedded into the negative
active mass microstructure in a way
that increases the pore size and pore
volume, and creates local extra space
for electrolyte — an important condition for better plate operation.”
Adding other carbon additives and
specific expanders further increases
this effect. Due to the benefits of using graphite in lead batteries, active
research and design in this area continues.

European manufacturing

Just as the supply of graphite is slowly
moving west, Europe is hoping to grab
a share of the lithium battery manufacturing market from Asia and the
US.
Wood Mackenzie Power & Renewables forecasts that Europe’s lithium
ion cell manufacturing is set to grow
from 6% last year to 35% in 2026.
The company predict that the Europe, Middle East and Africa region
will account for almost 228GWh of
lithium ion cell manufacturing capacity a year by 2026, out of a total of
around 649GWh worldwide.
With that scale of manufacturing,
ensuring a supply of materials will be

key as a number of European gigafactories that are either in the building or
planned stage today come online in
the next 10-15 years.
European lawmakers have introduced a series of legislations, projects
and initiatives such as Battery Europe,
a three-year initiative from the European Commission, to fast-track progress towards establishing a sustainable and competitive European battery.
“We are still only in the infancy of
the lithium ion battery industry, the
material supply chain for the lithium
ion cell manufacturer will become in
the 21st century what the petrol industry was in the 20th century for the
energy sector,” Capiglia says.
“The demand for graphite will be
huge. Having a stable graphite supply
in Europe will guarantee a growing
economy related to steady energy supply in the continent and is strategically
important, particularly for automotive and micro-grid use.
“The better solution is to have a
globally distributed supply of graphite
for maximum efficiency and sustainability. The shift from China being an
exporter to an importer is evident already in 2019, so Europe and Africa
are judged by some to be the new ‘oilfields’ of graphite.”
As EV and energy storage system
manufacturers and project developers call for cheaper and higher density
products the use of graphite looks, for
now, to be a key ingredient in the future of cell production.
But, as with cobalt and other materials, the real question is can the graphite supply chain meet demand from
battery makers.

Graphite anode mass in Li-ion battery per kWh is consistent and agnostic
of cathode chemistry
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Graphite comes in a variety of forms, prices and uses. Meanwhile, its
sister product, graphene, has the potential to open a new wave of
applications, reports Paul Crompton.

Why graphite is special

Graphite is used in all major lithium-ion b
anode material
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GRAPHENE — A MATERIAL IN SEARCH OF A MARKET
Could graphene be the new
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in 2010, extracted layers of
in both cathode and anode to
graphene from a graphite crystal
reduce the internal resistance of
using selotape, transferred these
a battery and increase the battery
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efficiency,” he says. “It can also
be used as the coating of active
materials making them more
resistant to degradation inside the
battery. A range of next generation
battery technologies have worked
best with graphene added
materials rather than graphite and
metals, and some of these will be
game changers in the future.”
Suzanne Shaw, a deputy
manager, at Roskill, says there
are limits on how much graphene
can be used without it damaging
the anode. This may change, she
says, but graphene is not really
graphite anyway.
In any event, progression from
the laboratory to commercial scale
manufacturing can take several
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COVER STORY: GRAPHITE
Three years later and synthetic graphite
has a slight lead over natural graphite.
The cost and energy density benefits have led Japanese and Korean
anode producers to escalate their use
of spherical graphite, which is a processed form of natural flake graphite.
However synthetic graphite remains
the primary anode material for Chinese producers.
“In reality it is not a case of using
synthetic or natural graphite as anode producers are blending the two
to maximize energy density, life cycle
and cost,” says Andy Miller, senior
analyst at Benchmark Minerals.
Synthetic graphite is a better additive
than natural graphite, but it is more
expensive. “The normal downside of
natural graphite is less control over
material design and purity, however, at
Talga we are close to making our natural graphite similar or even better than
synthetic at a competitive price and
therefore leading the industry,” says
Claudio Capiglia, director of battery
technologies at Talga Technologies.
Natural graphite is mined in three
main forms: flake, vein and amorphous. The market for natural graphite is restricted by supply. Large deposits of flake graphite have been
mined in the US, central America,
South America, Canada, Africa, Germany, Ukraine and Russia, but the top
flake graphite producing countries remain China, Mozambique and Brazil.
The rarest and most valuable form is
vein graphite, also known as Sri Lankan or Ceylon graphite as the country

is the only one producing commercial,
albeit small, quantities. (However,
Canada Carbon has reported that its
Miller project outside Montreal has
indicated the presence of high-grade
graphite similar to the lump or veinlike properties in Sri Lanka.)
Both synthetic and natural graphite
markets have their own separate drivers, with the synthetic industry controlled by producers of needle coke,
which is often tied in with petroleum
refining. Synthetic graphite is made
from feedstock and coke from oil
refiners and ‘cooked’ under extreme
pressures and temperatures.
Both industries use a great deal of energy in refining/processing with spherical graphite requiring the use of strong
reagents, which in turn brings large environmental barriers. The procedure of
producing spherical graphite also suffers from process losses of 30%-70%.
Some 2 tonnes-2.5 tonnes of flake
graphite are needed to make one
tonne of spherical graphite, so this
gives an indication of the extent that
supply will need to increase to meet
future demand, says Miller.
Synthetic graphite demand is growing more quickly than natural with
the growth of high performance batteries for EVs. However, because of
the high losses involved with spherical production, growth rates of raw
material, natural graphite consumption remains high too,” says Suzanne
Shaw, deputy manager for industrial
minerals and chemicals, at Roskill.
That said, spherical graphite is more

Three varieties of natural graphite
Flake graphite
• Less common form of graphite
• Carbon range of 85%-98%.
• Priced ~4X higher than amorphous
graphite
• Used in many traditional applications
• Desirable for emerging technology
graphite applications (such as Li-ion
battery anode material)
Amorphous graphite
• Most abundant form of graphite
• Comparatively low carbon content of
70%-80%
• No visible crystallinity
• Lowest purity
• Not of suitable quality for use in most
applications
High crystalline graphite
(vein, lump or crystalline vein)
• Only extracted from Sri Lanka
• Carbon content of 90%-99%
• Scarcity and high cost restricts
viability for most applications
Source: Focus Graphite

widely used because it is cheaper than
synthetic.
As with all products, there are some
that perform better than others and
companies such as Westwater focus
on a natural product that performs
the same as synthetic. Christopher
Jones, CEO of the firm, says: “We
have been able to produce a product
the performs at least as well as synthetic and we’ve shown the graphite
from our Coosa project outperforms
synthetic in many respects.”

GRAPHENE — A MATERIAL IN SEARCH OF A MARKET
years, and some technologies
never make the jump to
commercialization.
Christopher Jones, CEO of
Westwater Resources, believes
the material is still in search of a
market.
He says “It’s an exciting product
but we want to see some adoption
and market demand. We can make
it, we just don’t know where the
market is yet.”
But in recent years there has
been interesting adoptions of
graphene in real products —
automobiles from Ford, sport
equipment, smartphones from
Huawei and Samsung, anticorrosion coatings for bridges and
large buildings, sensors and more.
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GRAPHENE AND LEAD: START OF A CAREER
In lead batteries, the beneficial effects of using graphene and graphene oxide
(graphite derivatives) has been observed, with nano-sized carbon additives
added to the negative, to the positive or to both plates of the battery, to
improve their performance.
However, compared to graphite, graphene and graphene oxide are
expensive although their price is decreasing steadily.
Worldwide research is still looking at the beneficial effects of graphene
on the negative plate of a lead battery and finding ways for improving the
processability of graphene and further increasing its effect.
Industry consultant Boris Monahov, says: “Graphene can be mixed with
molten lead to provide light and highly conductive materials for grids and
current collectors.
“Graphene can also be added to the negative active material providing
a more than 6% capacity increase and a significant extension of cycle life.
Graphene oxides can have various functional groups bond to their surface
which change the interaction with lead and increase conductivity.
“That said graphene is still at the beginning of its career in lead batteries.”

www.energystoragejournal.com

GRID OR DOMESTIC-SCALE STORAGE: WILL EVS AND RESIDENTIAL STORAGE DISRUPT LARGE-SCALE MODELS
IN THE RIGHT PLACE AT THE RIGHT TIME: FORMING LUCRATIVE CONTACTS
THE STORAGE SYSTEM MARKET IS BOOMING: DOMESTIC AND COMMERCIAL STORAGE SYSTEMS ARE THE KEY DRIVING FORCES
THE OIL RICH MIDDLE EAST IS MOVING FROM FOSSIL FUEL TO RENEWABLES
BRAZIL LOOKS TO ENERGY STORAGE AND ENERGY EFFICIENCY TO MEET DEMAND
BUSINESS AS USUAL FOR INTERSOLAR INDIA AS THE EVENT MOVES TO ITS NEW INDIAN HOME

EES EUROPE
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GRID OR DOMESTIC-SCALE STORAGE:
HOW EVS AND RESIDENTIAL STORAGE
CAN DISRUPT LARGE-SCALE MODELS
HISTORICALLY STORAGE WAS NOT INHERENTLY LINKED TO RENEWABLE ENERGY.
THAT IS CHANGING AS THE INDUSTRY DEPLOYS LARGE AND SMALL-SCALE
STORAGE SYSTEMS AS EUROPEAN GOVERNMENTS CLAMBER TO MEET THEIR PARIS
AGREEMENT COMMITMENTS.
The energy storage landscape is changing rapidly. Where the market was once driven by single applications — frequency regulation
for front-of-the-meter applications, or maximizing self-consumption in the residential sector — today there is a need for flexibility.
Flexibility will be key as the trend for renewables grows stronger, especially when connected to residential and utility-scale
energy storage systems.
Primary control reserves and ancillary services will increasingly be delivered by MW+ storage as the power system becomes
susceptible to fluctuations in supply and demand as traditional
utility-scale generators, like lignite or coal peaker plants, are taken off the grid.
"On the one hand, grids with lesser synchronous generators
may require synthetic inertia and an addition of frequency response services, which could be served by fast storage systems
like lithium ion batteries,” said Holger Hesse, a speaker at the ees
conference stream ‘Compare and Contrast: An open discussion
of real-world implementation’.
“On the other hand we have more pronounced energy gaps
between supply and demand driven by increased variable renewable generation and EV charging on the demand side.”
The assistant manager of the institute for electrical energy storage technology at Technical University of Munich said the need
to provide longer-term supplies could pave the way for long duration storage systems such as redox flow batteries.

Incorporating storage
Last year the emergence of solar-plus-storage for front-ofthe-meter applications was driven by the hybridization of
projects on islands and remote locations.
Behind-the-meter growth saw energy storage used for
peak shaving/shifting services for commercial and industrial
users, while in the residential segment the integration of
Virtual Power Plants moved beyond the pilot stage with
significant investments into energy management software
and policy enabling market participation.
While the deployment of storage has shown no
favouritism towards residential or utility scale storage,
from an energy system-level perspective the need for
front-of-the-meter applications will enable the long-term
integration of renewables, the cost-effective enhancement
of network infrastructure and the provision of balancing
services.
This deployment means that across Europe system
operators have to change — in the UK they are moving
toward distribution system operator models — as more
EVs and DERs link decentralized power to the grid.
Hesse said that now, more importantly and interestingly,
the industry was looking at microgrids with local storage
systems to cope with harsh fluctuations on the grid as
renewable penetration increases.
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➔ THE CHALLENGES FOR V2G AND V2H
Technical:
Bi-directional charging hardware and communication
Impact on battery lifetime:
Impact of additional cycling on battery degradation and lifetime:
All manageable, and should not be a major
barrier for adoption of V2G and V2H
Behavioural:
Fear of adverse impacts on battery life
Inconvenience: limited access to vehicle when
used in V2G program:
Could be limited through smart algorithms
and mostly applies to individuals — not
relevant for fleet owners
Barriers to deployment
There remains a long list of
barriers to the energy transition that must be resolved to
enable widespread and effective use of energy storage as a
key asset.
While initially being driven
by regulation in California as
it phases out gas peakers, the
DR. HOLGER HESSE
industry is now seeing heighHead of research group statitened potential across the US,
onary energy storage Systems
but also energy storage parChair of electrical energy
storage technology, Technische
ticipating in capacity markets
Universität München, Germany.
in the UK, said Julian Jansen,
Speaker at the ees Europe
senior analyst, solar at IHS
conference stream
Markit.
“There is a greater push to resolve policy and regulatory barriers for front-of-the-meter energy storage.
“Based on this the most significant changes we have observed globally are happening in regard to the integration of
energy storage into wholesale market design (e.g. USA Ferc Order 841) or significant changes to how balancing and ancillary
services are procured (e.g. UK or Ireland).”
The residential market is mainly driven by customer economics that are determined by the level and structure of electricity
tariffs. Therefore, a change in regulation is less of a necessity to
drive this market.
The most significant interventions to date have been subsidy
programmes, such a SGIP in California, the KfW 275 programme in Germany, as well as schemes in countries such as Sweden, Australia, Japan and Ireland.
The area that remains a key concern is the ability for aggregated residential storage assets to participate in wholesale and
balancing markets, and this remains slow to be addressed as
policy makers and regulators prioritize front-of-the-meter storage, said Jansen.

Commercial:
EV service equipment: build-out of semi-public
and public charging
Revenue potential: market access can be difficult:
EV as mobile storage asset often not
known and just startingto be considered in
regulations
Up-front costs for hardware upgrade; much
of the value add is often not yet rewarded by
current market structures
Florian Mayr (pictured below), partner at Apricum,
will present his talk Gearing Up for Power on
Wheels > Challenges and Opportunities from EMobility for Stationary Storage at 4pm on May 15.
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IN THE RIGHT PLACE AT THE RIGHT TIME:
FORMING LUCRATIVE CONTACTS
FROM CONSTRUCTIVE CONVERSATIONS TO MEETING LUCRATIVE BUSINESS
PARTNERS — THINGS CAN MOVE QUICKLY AT EUROPE’S LARGEST AND MOSTVISITED EXHIBITION FOR BATTERIES AND ENERGY STORAGE SYSTEMS.
Aside from sustainable storage solutions, ees Europe, which
is taking place as part of the innovation hub The smarter E
Europe, offers plenty of room for face-to-face meetings with
great commercial potential, stemming from the many players
from all around the world in attendance.
This increases your chances of finding new partners, clients
and investors. Again and again, ees Europe is the place where
international storage projects and collaborations get started.
An example of this can be found in the companies Unlimited
Energy Australia and TESVOLT, who met at ees Europe 2017.
Soon after the first meeting, the companies joined forces to set
up an avocado farm in Australia powered entirely by renewable
energies — a project that won them The smarter E AWARD
2018.
The prize has underlined the importance of energy
independence in remote areas and helped us to promote
decentralized energy options in Australia and worldwide,” said

George Zsolt Zombori, CEO of Unlimited Energy Australia.
Daniel Hannemann, CEO and founder of TESVOLT, said: “Our
project allowed us to show people around the world what
modern technology can do. We’ve shown that it’s possible to
have a power supply drawn entirely from renewable sources.”
Another success story that began at ees Europe was SENEC.
In September of 2018 the manufacturer installed more than
500 EESs in Germany — a new record.
This was a continuation of SENEC’s high-flying year, which
started with the presentation of a new range of storage
systems at ees Europe.
“We deliberately used ees Europe to showcase our new
products. The exhibition was the ideal opportunity for us
to invite our trade partners and personally meet a lot of our
clients,” said Jaron Schächter, managing director at SENEC.
“We were able to successfully conclude a lot of business onsite, and we still got a lot of customer orders afterwards.”
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➔ EXHIBITOR TESTIMONIALS
Andreas Rurkmann, director of Sales Europe, Eguana
"The event was successful and good for us because we got to meet potential customers
and present our products.
For us the conference was really a starting point in Europe. Even though we have been in
the market for 15 years, Europe is slightly different so it was good for us to be part of the
conference.
The show also gave us the opportunity to network with a combination of photovoltaic
and energy storage companies. Coming from an energy storage and power electronics
background, that was interesting for us."

Jörg Erdmann, vice president Marketing & Communication at SOLARWATT
"In particular for Germany and Europe, ees Europe is absolutely the leading exhibition in
the field of electrical storage systems. It’s a platform for us to reach exactly the public we
aim to attract with our products. It’s simply a great deal of fun to be here"

Philipp Schröder, former managing director of sonnen
"ees Europe remains the world’s leading exhibition for energy storage systems. That’s why
we like coming here. If you want to be part of this dynamic trend, you have to take part.
Period."

EES EUROPE
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THE STORAGE SYSTEM MARKET
IS BOOMING: DOMESTIC AND
COMMERCIAL STORAGE SYSTEMS ARE
THE KEY DRIVING FORCES
The worldwide market for energy storage systems is booming
in the private and commercial and industrial sectors. Globally,
behind-the-meter systems (as opposed to front-of-meter
systems) created to optimize self-consumption are the most
important driving factor behind this boom. Wood Mackenzie,
a British energy research and consulting firm, predicts the US
market will reach more than $500 million in sales in 2018.
The number of residential storage systems has increased by
61% per quarter, making the domestic storage system market
the leading sector for both installed storage performance and
storage capacity.
There are also signs of growth in Europe: compared with
2016, the entire European market for ESSs grew by 49% to
almost 600MWh in 2017.
This is the central finding of the semi-annual European Market
Monitor on Energy Storage, which is published by Delta-ee
in cooperation with the European Association for Storage of
Energy. According to the report, the two most important forms
of BtM storage — private and C&I systems — were expected
to grow by a further 45% in 2018.
Germany is the largest national market for domestic storage
systems, both in Europe and around the world. It was Italy,
however, which boasted the most dynamic growth, and was
also one of the best represented countries at ees Europe,
where representatives from the most important markets met
manufacturers and developers from all over the world.
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➔ BATTERY PRODUCTION AT EES EUROPE
At Intersolar Europe and ees Europe 2019,
hall C1 will be dedicated to PV and battery
production, providing an ideal location for
discovering the latest trends, for making
contact with top managers, and for
strengthening your international network
— especially in the East Asian markets.
NEW IN 2019: AN EMPHASIS ON
PRODUCTION RELATED TOPICS
Battery production technologies/machine
and plant:
construction
Materials
Manufacturing Equipment for battery cell
production

EES EUROPE IN MUNICH —
UP CLOSE AND PERSONAL
WITH THE MARKET LEADERS
AND INNOVATORS OF THE
STORAGE INDUSTRY
Last year was a resounding success for ees Europe, the continent’s
largest and most visited exhibition for batteries and ESSs, which
was held for the fourth time in Munich.
Last year’s event joined The smarter E Europe family of
exhibitions focusing on the growing importance of efficient ESSs
at all levels of the renewable energy supply and e-mobility.
Other hot topics included expanding and increasing the
efficiency of battery production whilst reducing costs, securing
grid stability through the integration of flexible ESSs, and
coupling the electricity, heating and mobility sectors.
The event saw 432 global companies present their energy
storage products, services and solutions to 1,172 exhibitors and
46,450 visitors from 156 countries.
Exhibitors were impressed by the event’s
cosmopolitan nature and the quality of
visitors, with 99% of visitors rating ees
Europe as good to excellent. Exhibitors and
visitors alike emphasized the role that ees
Europe plays as a leading exhibition in the
battery and energy storage industry.
The next meeting of the
international energy storage
industry will take place in Munich
from May 15–17, 2019. For more
information, please visit: www.eeseurope.com/en/home

Manufacturing Equipment for battery module
production and system installation/assembly
Integration/automation technology
Battery testing
Battery research
Battery components
THE ACCOMPANYING PROGRAM —
INNOVATIONS TAKE CENTER STAGE:
The exciting accompanying program
running alongside Intersolar and ees
Europe explores trends and innovations,
provides insights and inspires discussions.:
PV and Battery Production Forum
ees Europe Conference with sessions on
production technologies
Guided exhibition tours

EES MIDDLE EAST

PHOTOS: Middle East Electrcity | Intersolar & ees Middle East Conference

THE OIL RICH MIDDLE EAST IS MOVING
FROM FOSSIL FUEL TO RENEWABLES
PHOTOVOLTAICS ARE MAKING THEIR MARK AS A COST-EFFECTIVE SOURCE OF
ENERGY AT A TIME WHEN THE DIGITALIZATION OF THE ENERGY MARKETS IS
REVOLUTIONIZING THE BUSINESS OF TRADING AND SELLING POWER.
Historically the Middle East relied on oil and gas, but its
abundant solar potential is beginning to be tapped as
photovoltaic prices steadily fall.
Cross-sector projects are being announced, and PV plant
operators are joining providers of charging points and energy
storage systems to explore and develop new business models
with an eye to the efficient use of clean power.
Solar power has earned its place in today’s energy mix and
many Middle Eastern countries all have, or plan, to deploy PV
and ESSs. However, major challenges face the operation and
maintenance of PV power plants in the region, from selecting
the right technical components and cleaning the modules to
monitoring the yields and evaluating the systems.
Ambitious plans
Arguably, the most ambitious country in the Middle East is
Saudi Arabia.
The country is turning its attention to renewables, with plans
to go completely fossil fuel free in the next few decades.
The kingdom’s National Renewable Energy Program,
managed by the country’s Ministry of Energy, Industry, and
Mineral Resources aims to reach 3.4GW of renewable energy
capacity by 2020, rising to 9.5GW of renewables by 2023.
The start of the transition was marked by French firm Saft,
which is supplying 48 lithium ion modules capable of providing
20kW/ up to 187kWh of energy storage in the Riyadh province.
There are also early stage plans to build a $1 billion, 1.8GW
solar-plus-storage project, which could reach as much as
200GW by 2030, according to some reports.

Reliance on imports
Jordan, which imports around 97% of its energy, is looking to
storage to harness its renewable capacity, with 23 companies
signing MoUs to deliver a 30MW/60MWh storage project at
a substation in Amman following a Request for Submission of
Interest by its government.
The system will perform peak shifting services, limit renewable
curtailment and reduce the need for spinning reserve when
brought on-line in April this year.
Meanwhile, in its north-eastern city, Mafraq, Jordan-based
Philadelphia Solar is adding 12MWh of lithium ion battery storage at the same time as adding 11MWp to its solar farm.

➔ CONFERENCE TOPICS
Located at the Dubai World Trade Centre, UAE
Tuesday, March 5
Opening Session: Middle East and Solar: Status Quo
PV Power Plants in the Middle East Region Technology, Components, O&M
Wednesday, March 6
Storage Technology - Global Development and Usage in
the Middle East Region
Impact of PV & Storage on Integrated Energy Solutions
Renewable Energies and Digitization - the Basis of a
New Energy World
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EES SOUTH AMERICA
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BRAZIL LOOKS TO ENERGY STORAGE AND
ENERGY EFFICIENCY TO MEET DEMAND
STORAGE IS A COST EFFECTIVE SOLUTION FOR ENSURING SECURITY OF SUPPLY
AND DEFERRING INFRASTRUCTURE UPGRADES TO A BRAZILIAN POWER GRID
OPERATING AT ITS LIMITS.
In Brazil, the demand for electricity has increased almost 200%
in 30 years. In 2016 it was the eighth largest energy consumer
in the world, and only behind the US and Canada in the Americas. Petroleum and other liquids represented about half of its
domestic energy consumption that year, while renewable, hydroelectric, and nuclear power accounted for a combined 37%.
But, things are changing; to meet increased demand the
country has combined greater renewable penetration and distributed energy resources to provide power to more than 98%
of its population.
Renewable sources accounted for 81% of total installed capacity in 2016. Around 60% of total energy generation came
from hydro-resources, with wind expected to top 22GW and
solar to reach 7GW in the next five years. Storage will help
reduce intermittency in this growing utility-scale market.
However, widespread deployment remains hindered by the
high cost of storage technologies, insufficient technical progress and low renewable penetration. Could energy efficiency
hold the answer?

Investment in efficiency
The electric sector started an investment cycle in 2009, which
reached its apex in 2012, with the construction of three large
hydroelectric plants. Today, Brazil has 147GW of installed capacity in operation, with a further 26GW of generating capacity
expected to come online.
In the meantime, a host of energy efficiency programs aim to
balance supply and demand. Advanced metering infrastructures are being explored to ensure greater energy efficiency, with
companies seeking to either produce their own energy with
DERs or monitor the efficiency of their consumption.
It’s estimated by the Brazilian Association of Energy Conservation Services that almost 5GW of power could be freed up
through energy efficiency programmes — the equivalent of
meeting 40% of the country’s demand.
Measures such as switching to modern and efficient equipment, moving to LED lighting as well as adopting conscious
consumption measures are being investigated.
Meters are being utilized to determine the circumstances of a

EES SOUTH AMERICA

PHOTOS: Special Exhibition ees at Intersolar South America 2018

company's peak consumption. "When we start measuring consumption at various points in the company, we come to know
how these values are constructed. This allows you to identify
bottlenecks and possible improvements," says Anderson Grava,
director of engineering at Gestal, a power management and
control firm.
In the past four years, vehicle OEM Mercedes-Benz has changed its energy planning in Brazil. By using simple measures,
including more energy efficient lighting and machinery, the
company can produce up to 40% more with the same amount
of energy, said Celso Modesto, industrial maintenance manager
at Mercedes-Benz.
Return on expenditure
Arguably what it’s lacking is the knowledge and willingness of
companies and government to take the necessary measures to
introduce energy efficiency projects.
Alexandre Moana, CEO of Abesco, said: "If confidence comes
back many will make investments in energy efficiency in the
country.
“That's why I say, trusting an efficiency plan is something
good and profitable, technology has changed shape and cost
reduction will happen, there is money and technology that is
always renewed, so energy efficiency will happen.”
Fundraising, and a lack of knowledge of the benefits — reducing electricity bills, modernizing hardware and reducing
greenhouse emissions — are some of the obstacles that limit
the development of energy efficiency projects.
It is important to take into account that the slightly higher
investment costs will be offset by the financial return.
National programs
Various programs such as National Program for the Conservation of Electric Energy and the Brazilian Labeling Program
Financing Lines and other financial instruments offer generous

subsidies to assist energy efficiency projects.
Looking ahead, the decisions to invest in the sector, especially
in the short term, will be more related to the change in the profile of consumption and the energy matrix than to the increase
in energy demand.
For now, Brazil is committed to cutting emissions 37% by
2025 and 43% by 2030. However, its place within the Paris
Agreement is temperamental following statements made by its
president Jair Balsonaro.
While reducing its reliance on fossil fuel and restricting the
building of hydro power facilities, energy efficiency programs
and the use of battery storage will be key to meeting its goal.
Battery power
The country is still far behind other markets, and storage will
be needed as the wider adoption of distributed generation systems replaces grid services associated with traditional generation methods, such as diesel.
Batteries can meet demand in sub-second timeframes, as
apposed to traditional generators, which can take about 90
seconds.
In his presentation at the 7th National Meeting of Energy
Consumers, Marcel Haratz, director general of power utility Comerc Esco, said: “The battery can be charged during off-peak
hours while it is dispatchable when energy is more expensive,
and this is because we are not yet talking about the use of
these devices with the hourly price in Brazil. When this is true in
the country the market will be much more dynamic.
"An estimate is that by 2026, Brazil will need an increase of
12GW of back-up power, especially for peak hours, and that
can be supplied with batteries.”
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EES INDIA
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BUSINESS AS USUAL FOR INTERSOLAR INDIA AS
THE EVENT MOVES TO ITS NEW INDIAN HOME
AFTER EIGHT YEARS IN MUMBAI, INTERSOLAR INDIA MOVED SOUTH TO THE
COUNTRY’S ‘SILICON VALLEY’ TO CELEBRATE ITS 10TH ANNIVERSARY, A DECISION
THAT MIRRORS THE COUNTRY'S RENEWABLES, STORAGE AND E-MOBILITY TREND.
Having built a reputation as one of India’s most progressive
new energy centres, the state of Kanatarka, and its capital city
Bangalore, was chosen as the new home of Intersolar India
and its special exhibitions ees India and Power 2 Drive India.
Intersolar India, the most pioneering exhibition and
conference for the Solar Industry, closed its doors on
December 13, 2018. Business professionals and exhibitors
had a vast time to network on various occasions — on the
show floor, at the Buyer Seller Forum, at the conference and
the many free workshops.
It may have a new home, but it was business as usual as
attendees enjoyed an extensive, high-level program packed
with important insights on the latest trends and key drivers
of the solar, energy storage and electric mobility industries.
Day one kicked off with the official lamp lighting and opening
ceremony with keynote speeches by government officials and
solar experts, and closed with VIPs, conference delegates and
exhibitors mingling at the anniversary networking event.
The event continued with insights into the country’s energy
transformation, with solar installations reaching 6.6GW
— 5GW of large-scale projects and rooftop installations
accounting for1.2GW, according to Mercom India Research.
Delegates also heard how the old, static and centralized
power system was making way for a decentralized system
that relies on photovoltaics and wind power as an increasing
number of homeowners and companies become prosumers.
In this new energy landscape, India’s government has laid out
plans to add 100GW of solar, 60GW of wind, 10GW of biopower and 5GW from small hydropower in the next three years.
By the closing ceremony, delegates were in no doubt of the
business opportunities available in the country.

➔ SAVE THE DATE
The current developments in the energy industry
and power generation are also recognizable in
India. The power segment is undergoing huge
changes because of the government's move
towards renewable energy sources. With three
parallel energy exhibitions, The smarter E
India, taking place in Bangalore on
November 27-29, 2019, is India's innovation
hub for the solar, energy storage and electric
mobility industry.
It takes a comprehensive approach to the topics
of the new energy world by presenting crosssector energy solutions and technologies. The
smarter E India unites the following events:
Intersolar India - India's most pioneering
exhibition and conference for the solar industry
ees India - India's leading electrical energy
storage exhibition.
Power2Drive India - India's premier exhibition for electric mobility and charging solutions.

Bangalore is the capital city of Karnataka, India's
number 1 solar market and the first Indian state
to launch a specific EV and energy storage policy.
The state of Karnataka is therefore the perfect
location for developing solar, energy storage and
e-mobility business opportunities in India.

The Leading Exhibition Series
for Batteries and Energy Storage Systems

MAY 15–17, 2019, MUNICH, GERMANY
EUROPE’S LARGEST EXHIBITION FOR BATTERIES AND ENERGY STORAGE SYSTEMS
www.ees-europe.com

JULY 9–11, 2019, SAN FRANCISCO, USA
NORTH AMERICA‘S ULTIMATE HOT SPOT FOR ENERGY STORAGE SOLUTIONS
www.ees-northamerica.com

AUGUST 27–29, 2019, SÃO PAULO, BRAZIL
SOUTH AMERICA’S NEW HOT SPOT FOR BATTERIES & ENERGY STORAGE SYSTEMS
www.ees-southamerica.com

NOVEMBER 27–29, 2019, BANGALORE, INDIA
INDIA‘S LEADING ELECTRICAL ENERGY STORAGE EXHIBITION
www.ees-india.in

FOLLOW US

CONFERENCE IN PRINT

Welcome to a special section of our magazine, called Conference in Print.
Our aim is a simple one. We want to offer you the readers a section where you can highlight your
products, technology and skills to our broader audience — rather like going to a conference or an
exhibition without the inconvenience of all the travel!
We’re putting no restrictions on what you’d like to showcase — this is your section not ours — but
hope that this will prove an invaluable and cost-effective way to reach our audience of subscribers
and readers.

CONFERENCE IN PRINT: NAIL PENETRATION TESTING
A regular nail penetration test of a LiFePO4 battery has shown unlikely
subsequent retention of electrical energy, report Shouji Usuda and Isao
Iyoda, academics at the Electro-Communication University, in Osaka,
Japan.

Simple nail penetration
test of LiFePO4 battery
A simple nail penetration test of a LiFePO4 battery,
which is said to be a non-burnable battery, has been
carried out. resulting in the discovery of a reproducible
phenomenon peculiar to the LiFePO4 battery. We also
demonstrated that the simple type of nail penetration
test method is useful for small capacity batteries of
below 2000mAh class.

(a) Battery fixing jig and round nail

The jig for the simple nail penetration test consisted of
a metal fixing frame (89mm by 92mm by 125mm height)
with a through hole and a round iron nail (4.6mmϕ by
125 mm length).
Batteries to be tested are caught in fixed frames. The
round nail is placed near the centre of the battery, and
the nail is penetrated through the battery by hitting
the head of the nail with a wooden
hammer (Figure 1).
For
nail
penetration,
the
circumference of the simple type jig
was shielded with a metal plate and
both hands were fitted with gloves
for welding as protection against
flames and scattered objects of the
battery.
At the time of nail penetration
of the battery, the terminal voltage
of the battery, the temperature of
the surface of the battery and the

(b) Fixing the battery

Figure 1: Battery fixing jig and state of nail penetration using a wooden hammer

(a) Winding work

(b) Electrolyte injection

As a result of the test, a
reproducible phenomenon
peculiar to the LiFePO4
battery was discovered.

(c) Battery cell with gas spot

Figure 2: Production example of a LiFePO4 battery cell
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thermal image by thermography
were measured.
Batteries to be tested were a
LiFePO4 battery with a capacity
of 1200mAh, terminal voltage
3.8V and a conventional LiCoO2
battery (2000mAh, terminal
voltage 4.2V) as a comparison.
Both
batteries
were
manufactured in-house by our
laboratory (Figure 2).
In addition a Li polymer
battery (3000mAh, 3.8V) built
in a commercially available
smartphone was removed and
used for nail penetration for
comparison.

Evaluation of the results
Measurement
results
on
temperature rise and thermal
image, and temporal change in
terminal voltage on batteries
under testing are described
below.

Figure 3: Thermal images of the changes in temperature rise after nail penetration
(Room temperature:19.3˚, Humidity: 35%)

• Temperature rise and
thermal image
The temperature rise of the
three types of batteries after nail penetration and
corresponding thermal images are shown in Figure 3.
In the case of a LiFePO4 battery, the temperature rise
between before and after nail penetration was about
7°C.
The temperature rise in the case of LiCoO2 battery
was about 25°C.
In addition, in the case of a lithium polymer battery
mounted on a smartphone, a temperature rise of about
60°C was observed.
For this nail penetration test, no smoke was observed
in in the case of LiFePO4 battery and only a little smoke
was observed in the other two. No flame due to nail
penetration was observed in any of the batteries.

• Temporal change
in terminal voltage
The change in the terminal voltage of the battery after
nail penetration was measured with the memory high
scope. The measurement results of the two types of
batteries are shown in Figure 4.
In the case of the LiFePO4 battery, the terminal voltage
temporarily decreases at the time of nail penetration,
but we have now found that the voltage instantaneously
recovers.

For this nail penetration test, no smoke
was observed in in the case of LiFePO4
battery and only a little smoke was
observed in the other two. No flame due
to nail penetration was observed in any
of the batteries.
www.energystoragejournal.com

Figure 4: Changes in terminal voltage after nail penetration(2V/
div, 500ms/div)
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Also, it was confirmed that even after the
nail was withdrawn, the initial voltage was
maintained for several hours. The recovery
voltage was about 0.5V lower than the
initial voltage (3.8V).
However, the terminal voltage dropped to
about 0.5 V after 24 hours passed.
For the LiCoO2 battery, the terminal
voltage dropped to 0V from the time of
nail penetration, and voltage recovery was
not observed. After extracting the nail,
the terminal voltage was kept at 0V and it
remained at 0V even after 24 hours passed.
• Discharge characteristics
in nail penetration state
The discharge characteristics of a LiFePO4
battery after nail penetration was measured.
The measurement started within five minutes
after nail penetration. For comparison, the
same discharge test was also performed on a
similar battery without nail penetration.
The measurement results of CCCV
discharge at discharge current of 300 mA
are shown in Figure 5. In addition, the whole
measurement view is shown in Figure 6.
It was found that the discharge capacity of
the remaining LiFePO4 battery sample within
five minutes after nail penetration was about
100mAh, whereas the discharge capacity of
the unpenetrated sample battery was about
1200mAh.

Figure 5: Discharge characteristics after nail insertion

THE IMPLICATIONS OF IT ALL
The research shows that LiFePO4 batteries
have unique properties.
The discharge capacity of the battery after
nail penetration in the LiFePO4 battery
decreases by 1/10 compared with that
before nail penetration, but this residual
capacity is considered to be effective in
battery usage.
As an example of the usefulness of this
research, if one assumes that future
aircraft can be driven by batteries alone
then an electric aeroplane equipped with
a conventional LiCoO2 battery would
crash if the real-world equivalent of a nail
penetration situation existed. Effectively
the voltage immediately decreases and is
never recovered.
However, if such an electric aeroplane is
equipped with a LiFePO4 battery, even if
the nail sticks to the battery, the voltage
is restored, and if the remaining battery
capacity can be secured, the electric
plane can safely fly to a nearby airport and
escape a potential crash situation.
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Figure 6: Whole view of the discharge test
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COMPANY PROFILE: INNOLITH
There are not many companies that are less than six months old
but backed by a decade of technological know-how and intellectual
property rights. Paul Crompton visited Innolith’s German R&D centre in
December. He came back impressed.

Intellectual property:
the key to a next
generation electrolyte

The R&D facility covers everything from base to core technology and where they manufacture, develop and test
samples, or small scale cells

Launched in October last year, Innolith — the name comes from inorganic (In) innovative (no) and lithium
(lith) — has the rights on 156 granted
patents, with 39 global patent applications going back to 2004 being processed.
The moniker may sound heavy, but
treads a path well worn in the energy
storage industry for brand names that
define a company’s ideology, in this
case of an R&D led materials prod-
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uct manufacturer. Markus Borck, Innolith’s chief engineer and managing
director, says: “We tried to summarize
the business of what we are inventing.”
Innolith is a Swiss battery technology company that aims to commer-

cialize its inorganic, sulfur based, nonflammable electrolyte for lithium ion
batteries. It is headquartered in Basel,
but the company’s laboratory is in
Bruchsal, Germany — about an hour’s
drive south of Frankfurt and close to
the French border.

“We want to do it with a combination of better
technology; not by driving down the price but the cost.”
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Borck (pictured) with Zinck, in 2009 invented the new
cell technology based on an inorganic electrolyte for
lithium batteries. Until that breakthrough researchers
were unable to develop a rechargeable, inorganic
battery that maintained a long cycle life.
The reason for its location is historical and comes from grid-scale storage
firm Alevo, the company that filed
for Chapter 11 bankruptcy in August
2017. Its $200 million of US battery
manufacturing hardware was later
sold to Imperium3 for $5 million.
Innolith meanwhile bought the intellectual property — including the
IP for the inorganic electrolyte —
held by firm’s parent company Alevo
Group in Switzerland, and its research
and development facility in Bruchsal.
Innolith also owns Alevo’s only operational battery plant — nicknamed
Snook — located in the US and operating on the PJM Energy Market for
over a year,
The link between the firms continues with the management of Innolith:
its chairman Alan Greenshields was
the former company’s chief technology officer; its chief executive officer
Sergey Buchin was its chief operating
officer.
The chain of former employees continues with Borck, director of research
Christian Pszolla, chief scientist Laurent Zinck and a handful more of its
60-plus employees; it is fair to say the
DNA of Alevo runs through the heart
of Innolith.
But lessons have been learnt from
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the demise of Alevo. Buchin says Innolith’s business position is to make
batteries that generate value. “It takes
a huge amount of capital to deploy
batteries, I don’t see a need to deploy
batteries before they are economically
viable,” he says.
Part of Alevo’s failure was due to
investing in a huge manufacturing operation in Charlotte before a regular
pipeline of projects was in place (see
boxed item).
“Batteries should generate value,
pay back Capex and repay investors.
So far the revenue model that allows
that is the PJM market for frequency
management.”
Borck says the R&D facility covers
everything from base to core technology and where they manufacture, develop and test samples, or small scale
cells.
“We are capable of electro-chemical
research of cell design and development and integrating them into modules,” says Borck.
He is also a key link in Innolith’s
potential growth. Borck with Zinck,
in 2009 invented the new cell technology based on an inorganic electrolyte
for lithium batteries. Until that breakthrough researchers were unable to
develop a rechargeable, inorganic bat-

tery that maintained a long cycle life.
The class of electrolyte was first
researched by the University of Hannover (Germany) and Duracell (US)
during the 1970s and 1980s. But
while Sony pioneered the flammable
organic electrolyte — and the thermal
runaway concerns that plight everything from e-cigarettes to electric cars
to this day —Germany’s University of
Witten and the Fraunhofer Institute
continued research into the inorganic
variant in the following decades.
The technology was first used in
commercial scale by Alevo, which obtained the patent for the technology in
2013, in its Gridbank energy storage
system in Maryland, US. The system is
still going, providing frequency management service on the PJM market.
For frequency regulation services
aggregators want 10,000 cycles, the
equivalent of around 10-12 times’ use
a day. Conventional lithium ion batteries will give you around 2,000 cycles, so it doesn’t take long before they
lose their functionality, says Borck.
“By contrast an Innolith battery can
take that kind of treatment over a
10-15 year period. If we made iPhone
batteries, they would last 100 years.”
To put that in a real-world context,
the PJM signal corresponds to 3,5004,500 full cycles for a 2C charge 2C
discharge system; conventional lithium ion cells would need replacement
after one year of operation (unless
shallow-cycled to extend life).
“Our battery will have virtually
no change in internal resistance after
50,000 cycles; residual energy is 50%
and residual power is the same,” says
Buchin.
“If you took this energy throughput
during cycling it would be 60GWh
from a 1MW system. This will be by
far the cheapest system; over 50,000
cycles it will be a third of the cost of
traditional lithium ion batteries.”

Real world testing

The technology is proving its worth in
the 2MW/1MWh Maryland system,
and has secured third party validation from independent laboratories,
including Center for Solar Energy and
Hydrogen Research Baden-Württemberg (ZSW).
But what makes it a potential game
changer for the stationary energy storage market?
Conventional lithium ion batteries
use organic solvents. They contain
solid electrolyte interphase insulating
layers (created from reaction products during the degradation of the
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organic electrolyte) on the negative
electrode. While this is important in
the functioning of the battery, they
cannot be prevented from developing
on the positive electrode or thickening
the solid electrolyte interphase on the
negative side.
This ages the battery as the increase
in the internal resistance of the cell
stops the system from meeting its required performance needs.
In the consumer world this means
batteries need replacing every two to
three years; in electric vehicles, this
equates to a usable life of around 10
years, although there is a growing
market using the batteries in secondlife energy storage systems from gridscale projects to powering water treatment facilities.
Unlike the 18650 cells used in laptops, high power applications require
cells to be built using multiple tabs —
this increases both the manufacturing
complexity and number of potential
failure modes, which results in around
one in every million laptops developing a fault.
While reports of combusting consumer goods litter mainstream media
the relatively small capacities do not
pose a great threat. When you get to
MW-plus scale the dangers are more
pronounced: 1MWh has approximately the energy content of around
a tonne of TNT.
The development of large batteries
using conventional organic electrolytes must therefore consider that the
probability of failure is higher and the
consequences of failure more serious.

A number or firms have tried to develop larger prismatic cells for automotive and grid storage applications
to combat this threat, but to date have
failed to bring a product to commercialization. Tesla, for example, still
uses more than 7,000 18650 cells in
its 85KWh packs.
Innolith’s cells using its inorganic
materials are, by contrast, non-flammable, display high electrical conduc-

tivity and high thermal stability.
The conducting salt is made of lithium tetrachloroaluminate (LiAlCl4),
while the inorganic solvent is sulfur
dioxide (SO2). Combined they form
a solvate (low viscosity liquid). However, the density of the electrolyte is
higher (1.6–1.8 g/cm3) compared to
organic variants (1.3g/cm3), as is the
viscosity (4–16cP) compared to its rival (0.625cP).

PJM AND THE VALUE CHAIN: SNOOK
Innolith will continue to reap the
benefits of the PJM Energy Market.
PJM is a regional transmission
organization that coordinates the
movement of wholesale electricity
in all or parts of 13 states and the
District of Columbia.
Buchin sees this market,
which buys electricity to meet
consumers’ demands in real time
(five minutes) and Day-Ahead
Market (one day forward), as the
most economic business model for
battery storage to date.
The purchase and sale of electricity
to resellers is done in the wholesale
market, while the purchase and sale
of electricity to consumers is done in
the retail market.
The PJM market is proving
to be one of the world’s most
economically feasible systems; so far
350MW-400MW of battery storage
has been deployed.
In October 2017 when Alevo’s
first gridbank was tested by PJM’s

Compliance Department it received
a 98.5% score, Alevo said at the
time. Effectively this meant the
battery was one of the first to be
used on the network, allowing it to
earn more money than less efficient
competitors.
“PJM is by far the largest working
market,” says Buchin. “Most of the
other markets are lagging behind.
Look at Europe, there’s no real
market and India and China are
working on their models. In the US
there are two conflicting trends;
there is the established cost of PJM,
so California saw that and thought
they would be able to do it via
government subsidies. But PJM, for
us, is the market demonstrating the
best value a battery can bring.
“A battery is ideal because when
ramping up and down you do not
need to idle-run peakers. With
frequency response applications it is
feasible because our cost per cycle
is the lowest.

Innolith also owns Alevo’s only operational battery plant — nicknamed Snook — located in the US and operating
on the PJM Energy Market for over a year
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This allows Innolith’s electrolyte to
reach electrical conductivity of 60100 Millisiemens cm-1 at room temperature, compared to conventional
organic electrolytes that are around
10 Millisiemens cm-1.
Innolith says the electrolyte’s high
conductivity allows cells to be built
with intrinsically higher power, when
charging and discharging, and its
relatively high thermal conductivity
is helpful when designing cells and
packs with optimized thermal performance.
The cells are designed for an operating temperature range of 20°-25°C,
but the window is 10°C-40oC. That
said, Borck and his team have tested
the cells up to 350oC with no flash
point, a huge jump from the 60oC

flash point of conventional lithium
ion electrolyte.
Innoliths’ cells also use nickel foam
current collectors rather than aluminium and copper foils. This is more expensive but the material is highly stable, and paradoxically the total cost
of ownership is competitive because
of the cell’s longer cycle life and deepdischarge resistance.
Using nickel electrodes also allows
the cells to be stored in a state of full
discharge because there is no risk of
damaging the electrode.
The cells are hermetically sealed in
heavy stainless steel housing, making
the company’s first generation cells
heavier than those using an organic
electrolyte.
The housing is stainless steel be-

CHAPTER 11 AND ALEVO’S DEMISE
Energy storage system start-up
Alevo USA and Alevo Manufacturing
cited the challenges of bringing a
new product to market and poor
financial resources on its decision
to file for Chapter 11 bankruptcy on
August 18, 2017.
A Swiss headquartered company
owned the two firms, which
operated from Charlotte, North
Carolina. Alevo completed its only
commercial unit in Hagerstown,
Maryland for frequency regulation in
the PJM system.
A statement at the time of the
Chapter 11 announcement stated
that, through Bankruptcy Court
supervision, Alevo USA and Alevo
Manufacturing hoped to achieve
an orderly liquidation of their assets
and maximize value to pay their
creditors.
At the time, Peter Heintzelman,
chief financial officer of the Alevo
group, said: “The chapter 11 filings
are a very difficult, but necessary
decision.”
He said the decision was driven
by the challenges of bringing a
new technology into commercial
production and lacking the financial
wherewithal to continue through

repeated manufacturing delays.
Alevo entered the US with a
splash in 2014, investing more
than $68 million in a 3.5 millionsquare-foot former tobacco factory
outside Charlotte. It said it planned
to recruit up to 2,500 workers
over three years, with a potential
maximum workforce of 6,000
capable of turning out thousands
of megawatts of electricity storage
products annually.
However, without a regular supply
of projects only a small part of
the facility was ever used or the
workforce enabled.
With hindsight the attempt to
move from small laboratory scale
production in Germany to mass
manufacturing was over-ambitious.
The cost of the plant sent the US
firm into Chapter 11 and led to the
demise of the parent company in
Switzerland.
Despite its ambitions, the
company ultimately could not
demonstrate the advantages of its
ground-breaking battery technology,
and Alevo Manufacturing had
production challenges and
insufficient revenue to continue
operations.

With hindsight the attempt to move from small
laboratory scale production in Germany to mass
manufacturing was over-ambitious. The cost of the
plant sent the US firm into Chapter 11 and led to
the demise of the parent company in Switzerland.
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cause Innolith expects the batteries
to last a long time, says Borck. “One
way of not degrading the batteries is
to have the seals of the casing airtight
so it doesn’t allow water and moisture
into the cell, which is why we use laser
welding.”
When held, one’s first thought is
whether the cell’s weight would hinder their use in consumer or mobile
applications, but that will be of little
concern in the stationary markets the
company will target in the short term.
The housing and long cycle life means
the cells in the Maryland ESS have an
estimated working life of more than
15 years.
The current system range is 70Wh/
kg because the modules are relatively
heavy. But Borck says they are developing the system further, with the
company’s researchers working on a
cell with a higher energy density.
The cells have a capacity of 86Wh
with a goal of expanding that to
90Wh-100Wh. “The final target is as
high as possible, says Borck. “There
are some internal boundaries in regard to energy, but we think we can
develop cells with a lot of power.
“There are companies that can
do 5C or 10C, but when you look
closer it can only do 10c for 30 seconds. With ours you can use 2C (2C
is around 60A and can be tested to
100A to accommodate customer requests).”

Take a trip into the unknown

The next part of the tour of was
through the two main sections of the
R&D department: innovation and
testing.
The first section includes the development of new chemistries. Although
the electrolyte is produced in Switzerland, work to develop the technology
is undertaken in Bruchsal.
The researchers make around 20
batteries a day using pouch cells.
These are then tested over the year,
with Innolith testing 1,500 batteries
at any one time, with a single experiment taking months to go through,
sometimes years and they have so far
reached 55,000 cycles in the testing
phase. “We try to make as much of
the variants of the electrolyte as possible per test to get faster results, which
leads the pathway to our R&D,” says
Pszolla.
Those 1,500 test channels generate
lots of data, which allows the company to make decisions based on that
the most up to date information. Buchin says he is proud of the laboratory
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and the team. “It’s one of the best in
Europe for developing batteries and
applying theoretical knowledge to see
how to put them into production.”
One term that pops up in more and
more announcements by firms is battery agnostic. A term used to show the
company is open to all technologies
— but in reality means it is only going to use, or is developing, a lithium
ion battery or that as an aggregator its
only concern is with supply.
“In this space, a huge amount of
people want to be technology agnostic with virtual batteries, but very few
people want to work on the hard stuff,
such as bringing batteries to market,”
says Buchin.
“We want to offer the world the
new battery platform and are beginning with the development of our inorganic electrolyte.”
Another important factor in a company’s success will be in managing the
costs especially in manufacturing; the
ghost of Alevo’s production challenges haunts any discussion of subsidies.
Buchin says China is heavily subsidizing its battery manufacturing to
disrupt the market similar to the way
the country used in the PV markets.
“I’m often in China and Taiwan and
talk to battery makers and they are
not making money, although they will
not admit it, even though the China
government is giving them funding.
“It’s a vicious circle where governments are pouring in money to subsidize batteries. We don’t want subsidies
or charity; instead we are building a
business model based on viable economic models.
But that is not in the Innolith business plan. “We want to do it with a
combination of better technology;
not by driving down the price but the
cost,” says Buchin.
“In reality, talking in hard economics, batteries are not quite there. So
what we want to achieve with the
company is to start with a product for
green applications and build our technology to become a global supplier.”
The company’s ambitions include
becoming the top global supplier of
batteries for grid stabilization storage in the next five years. Its ambitions also stretch to gaining more
than a 20% market share; becoming
a rapid technology innovator; licensing the technology; and having three
cell-manufacturing partners in Asia,
Europe, and North America.
In the coming years the firm aims
to have 10 to 20 product partners
throughout the world’s major markets

www.energystoragejournal.com

and 25 to 50 local sales partners.
The foundation on which this
growth will be built is the Gridbank
ESS in Maryland, which begun operations in 2017 when it was owned by
Alevo.
On paper the electrolyte looks to be
a game changer; allowing ESS developers to cycle more and for longer,

which opens bigger and better revenue streams. It’s safety credentials will
also be welcomed in the consumer
and mobility markets, if and when the
weight issues can be addressed.
But the real key will be to see if the
lessons learnt from the rise and demise of Alevo are put into day-to-day
management of Innolith.

LONG TERM STORAGE, LIMITED POTENTIAL
In a world that is adopting
renewables at a fast rate, the topic
of long versus short-term storage
is also one of whether network
operators will be able to store that
excess power. The goal of longterm storage is to provide higher
stability to the grid because it allows
a smoother integration of solar and
wind generated power.
However, the question hanging
over long-term storage is how to

make the batteries — which are
still expensive despite rapidly falling
costs — economically viable if they
are only cycled once per day, which
in business terms means there’s
only one opportunity to make money
each day.
“If talking about frequency
management you can cycle 10 times
per day so in terms of the market,
right now, long-term storage is very
limited,” says Buchin.

“It’s a vicious circle where governments are pouring
in money to subsidize batteries. We don’t want
subsidies or charity; instead we are building a
business model based on viable economic models”
— Sergey Buchin, CEO
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EVENT REVIEW: BATTERY INDIA 2019
BATTERY INDIA 2019
January 5-7 • Marriott Hotel, Panjim, Goa, India

Location, location, location
What’s not to like? That’s always been
the case with the regular series of
Indian conferences held more or less
annually at Goa for the past decade.
The location is ideal. If palm trees
waving in the sunlight looking out
over the blue of the Arabian Sea is
not for you, then stay away and miss
the fun of an intelligent, informative
conference set in something close to
paradise.
But it’s not just a venue for the
lotus eaters among the energy
storage community, there was also
solid presentations given by senior

figures within the industry.
The opening day’s talks were
dominated by discussions over
the role of lithium batteries — in
particular in electric vehicles — in
the future Indian economy.
The
Indian
government
is
effectively in a dilemma.
Prime minister Narendra Modi’s
campaign in the 2014 elections was
“Make in India” a manifesto that
he is repeating in this year’s spring
elections. His government has also
said it is committed to stop selling
ICE vehicles by 2030 meaning that

Conference organizer Ajoy
Raychaudhuri with exclusive showing
of Toyota’s latest EV — the eQ

TBS’s Cross: positive on India

ACS Lead Tech’s finest: hard at work
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Luminous Power Technologies’
Amlan Kanti Das entertaining a rapt
audience on the opening night

all new vehicles on India’s roads will
be electric.
So how can the two be reconciled
when the country has no lithium or
cobalt resources, the price of lithium
batteries is unaffordable when
compared to lead ones and there
are problems in recycling spent EV
batteries?
The answer would appear to be
with some difficulty. Perhaps the
most interesting solution came from
Ashok Jhunjhunwala, a professor at
the Indian Institute of Technology in
Chennai.
His arguments were that India was
already in a difficult situation — it
has to import most of its oil, it has 14
out of the 20 most polluted cities in
the world, the question of providing
a country-wide charging network
was impractical and there is no
question of the government providing
subsidies for the introduction of EVs.
But he argued that India’s vehicle
fleet is different from the rest of the
world — 79% are two-wheelers. The
need for cars such as a Tesla with a
540km range and where the battery is
the most expensive item is unsuitable
for India’s driving condition.
Jhunjhunwala proposed that small
low cost lithium batteries would be
used offering a limited range and
limited speed noting that this already
was the way that driving in cities
progressed at a snail’s pace.
In short he came up with a very
Indian solution to the problems of
electrification of the country’s vehicle
fleet. It was both temptingly practical
and suggested another way forward
for driving in India’s exhaust polluted
cities. The sad fact is that 2.2 million
children in the capital, Delhi, have
irreversible lung damage due to the
poor quality of the air.
Overall there was a fine selection
of strong speakers and presentations
at Batteries India 2019. If a criticism
is to be made it would be that the
conference program had perhaps too
many presentations and finished late
in the afternoon denying some of the
delegates the pleasures of one of the
most attractive conference locations
on the world.
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FORTHCOMING EVENTS
Intersolar Middle East
Dubai, UAE.
March 5-6
Intersolar has been actively involved
in the Middle East since 2013 with
various events, such as the Intersolar
Summit Middle East that took place
in Riyadh, Saudi Arabia, the successful
exhibition and conference in Dubai in
2016 and the high-level conference in
2017.
In 2019 Intersolar is teaming up with
Middle East Electricity.
These two leading global energy
exhibitions have embarked on a
partnership of collaboration to codeliver a solar event at Middle East
Electricity 2019. The new event will
build upon the already strong solar
offering, with the aim of providing a
platform which best serves the trends
and investment opportunities in the
renewable energy industry.
Contact
Solar Promotion International
Tina Engelhard
Tel: +49 7231 58598-207
Email: engelhard@solarpromotion.com
www.intersolar.ae/en/home

21st International
Conference on Lithium
Batteries —ICLB
Miami, Florida. USA
March 11-12
The ICLB 2019: 21st International
Conference on Lithium Batteries aims
to bring together leading academic
scientists, researchers and research
scholars to exchange and share their
experiences and research results about
all aspects of lithium batteries.
It also provides the premier
interdisciplinary forum for researchers,
practitioners and educators to present
and discuss the most recent innovations,
trends, and concerns, practical challenges
encountered and the solutions adopted
in the field of lithium batteries.
The conference solicits contributions
of abstracts, papers and e-posters
that address themes and topics of the
conference, including figures, tables and
references of novel research materials.
Contact
World Academy of Science, Engineering and
Technology
www.waset.org/conference/2019/03/miami/
ICLB/keynotes

10th Annual NAATBatt
Meeting and Conference
Phoenix, Arizona. USA
March 11-14
This year’s NAATBatt 2019 program
will focus on the markets for
advanced battery technology in North
America. As in past years, NAATBatt
will invite the leading market analysts
in the world to report on trends in the
markets for electric vehicle, stationary
energy storage, industrial, military and
consumer batteries in North America.
The impact of recently enacted US
tariffs on the battery market and on
domestic battery manufacturing will
be covered. NAATBatt’s chief science
officer and chief technology officer will
make their much anticipated annual
addresses predicting how changes in
the technology of batteries are likely
to impact the business of selling stored
electrical energy.
Contact:
National Alliance for Advanced Technology
Batteries (NAATBatt)
James Greenberger
Tel: +1 312 588 0477
Email: jgreenberger@naatbatt.org
www.naatbatt.org/2019-annual/

Energy Storage Europe
Düsseldorf, Germany
March 12-14, 2019
Those who would like to get to know
the entire world of energy storage, its
leading technologies and key-figures,
for those there is only one destination:
Energy Storage Europe in Düsseldorf.
The unrivalled focus on the topic
of energy storage can only be found
here in Düsseldorf. Only here the
entire range of technologies in all its
diversity can be discovered: Electrical,
thermal, chemical and mechanical
solutions. Only here the energy storage
of future energy systems can already be
experienced today.
Contact
Messe Düsseldorf
Caroline Markowski
Tel: +49 211 4560 7281
Email: markowskic@messe-dusseldorf.de
www.energy-storage-online.com

Intersolar Middle East
Dubai, UAE. • March 5-6
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Energy Storage Europe
Düsseldorf, Germany • March 12-14
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India Smart Utility Week
New Delhi, India
March 12-16
India Smart Grid Forum has been
organizing its flagship annual event,
India Smart Grid Week (ISGW) since
2015.
With the appreciation and motivation
received from our stakeholders we
are expanding the horizons of ISGW.
With the inclusion of Gas Distribution
and Water Distribution Utilities that
are equally relevant in the Smart City
domain, we are transforming the India
Smart Grid Week (ISGW) to India Smart
Utility Week (ISUW) in 2019.
ISUW 2019 will be organized as an
international conference and exhibition
on smart energy and water for smarter
cities. ISUW 2019 will bring together
India’s leading electricity, gas and water
utilities,
policymakers,
regulators,
investors and the world’s top-notch
smart energy experts and researchers to
discuss trends, share best practices and
showcase next generation technologies
and products in smart energy and smart
cities domains. ISUW 2019 will include
plenaries,
interactive
workshops,
keynotes, and technical sessions.
Contact
India Smart Grid Forum
Tel: +91 11 4103 0398, 4105 7658
Email: contactus@indiasmartgrid.org
www.indiasmartgrid.org

Solar Pakistan, Electricity
Pakistan
Lahore, Pakistan
March 15-17
The 8th edition of Solar Pakistan
will attract key industry leaders,
governments, manufacturers, suppliers,
traders, contractors and partners from
across the globe.
It will highlight the latest innovations
in the solar and sustainable energy field
by offering a unique platform to forge
partnerships between public and private
sectors to develop innovative solutions.
Running concurrently is Electricity
Pakistan which will become Pakistan’s
premier exhibition for the energy,
storage and power industries. It is a
dedicated platform for manufacturers,
suppliers, distributors, users and energy
storage solutions providers.
Participants
from
governments,
utilities, independent energy producers,
energy storage products manufacturers,
consulting companies, associate as well
as other related sectors are invited to
discuss applications, opportunities
and challenges for energy, storage and
power sector.
Contact
FAKT Exhibitors
Tel: +92 21 35810637 39
www.solarfairpakistan.com
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36th International Battery
Seminar

Battery Tech Expo

Fort Lauderdale, Florida. US
March 25-28

Telford, UK • March 28

Founded in 1983, the International
Battery Seminar & Exhibit has
established itself as the premier event
showcasing the state of the art of
worldwide energy storage technology
developments
for
consumer,
automotive, military, and industrial
applications.
Contact:
Cambridge EnerTech
Tel: +1 781 972 5400
Email: ce@cambridgeenertech.com
www.internationalbatteryseminar.com

The Solar Show Africa
— Featuring The Energy
Storage Show
Johannesburg, South Africa
March 26-27
As Africa’s largest energy conference
and exhibition, The Solar Show
Africa brings together government
ministries, utilities, power producers,
municipalities, regulators, large energy
users, project developers, investors
and solution providers to allow new
business opportunities and valuable
connections to be made.
Our mission is to bring together the
entire energy sector in Africa to learn,
be inspired and exchange ideas.
The conference brings together the
brightest and most innovative minds
that are shaping the way we generate
energy and meet growing demand
across Africa!
For 22 years, delegates have flocked
to the conference to gain first-hand
knowledge on upcoming projects,
investment
opportunities
and
innovations across the continent that
will help utilities deliver energy.

The battery industry is on the cusp
of a power revolution with big
technology companies investing
heavily in the next generation of
battery development and energy
storage.
The Battery Tech Expo UK is
held at the International Centre,
Telford in the West Midlands a
major UK hub of the high tech
industrial sector and will bring
together professionals from across
the advanced battery technology
industry.
The event will provide a unique
opportunity to showcase the latest
products, technologies and services
covering battery management
systems, EV batteries, battery
storage, battery development/
discovery, commercial and mobile
power device sectors.

Contact
Terrapin
Roshnie Govender
Tel: +27 11 516 4076
Email: roshnie.govender@terrapinn.com
www.terrapinn.com/exhibition/solar-showafrica/index.stm

Contact
10four Media
David Reeks
Tel: +44 1283 815 719
Email: david.reeks@10fourmedia.co.uk
www.batterytechexpo.co.uk

The Solar Show Africa — Featuring The Energy Storage Show
Johannesburg, South Africa • March 26-27
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2019 SEPA Utility Conference
San Diego, California, USA
April 8-10
Teaching utilities how to implement
clean energy and grid modernization
technology — that’s what the SEPA
Utility Conference is all about.
In 2018 attendees had opportunities
to connect and learn with other utilities
from across the nation during 54+ hours
of networking and education. Sessions
and events ranged from EVs to DERS
and from storage as a utility asset to lowincome solar.
If there has been an incredible utility
innovation somewhere in the US, you’ll
learn about it at Utility Conference.
Whether your utility is tackling
electrified transportation, grid resilience,
DER integration, regulatory innovation
or new utility business models, the Utility
Conference will give you the tools you
need to be the hero for your utility and
your customers.
Join us in the resort city of Coronado
in San Diego to learn lessons that
will help you further your utility’s
grid modernization, clean energy, and
distributed energy technology efforts.
Contact
Smart Electric Power Alliance
Kevin McGrath
Email: kmcgrath@sepapower.org
www.sepapower.org/event-complex/2019sepa-utility-conference/

IDTechEx Show!
Berlin, Germany
April 10-11
The IDTechEx Show! presents the latest
emerging technologies at one event, with
eight concurrent technologies and a single
exhibition covering 3D printing, electric
vehicles, energy storage, graphene, the
Internet of Things, printed electronics,
and sensors & wearable technology.
Due to the strong overlap across these
topics, attendees and exhibitors are
exposed to the full relevant supply chains
and customer and supplier bases, saving
you time and money from attending
separate events.
The IDTechEx Show! is devised
by analysts covering these topics —
bringing together the most significant
developments in each of these areas.
Contact
IDTechEx
Tel: +1 617 577 7890
Email: events@IDTechEx.com
www.idtechex.com/europe2019/show/en/

29th Annual Energy Storage
Association Conference &
Expo
Phoenix, Arizona, USA
April 16-18
The 29th Annual Conference and Expo
is the industry’s premiere conference
and networking event. It is the most
influential gathering of market leaders,
customers, decision makers, and
technology innovators.
Attending will provide you with
new strategies, new connections and
innovative ideas that will move your
organization forward.
Contact
Energy Storage Association
Tel: +1 202 293 0537
Email: events@energystorage.org
www.esacon.energystorage-events.org

Battcon
Orlando, Florida. USA
April 23-26
Now in its 23rd year, Battcon is a
high-energy mix of industry specific
presentations, panels, seminars and
workshops, plus a trade show. More
than 600 stationary battery users meet
at Battcon for three days of professional
development and networking with
industry experts and peers. It’s a
forum focusing on design, selection,
application and maintenance for those
in the data centre, telecom and utility
industries can learn from and network

with industry experts.
Every year, more end users are
discovering Battcon; the conference
geared for industry novices and
seasoned battery professionals alike.
Contact
Vertiv
Email: battcon@vertivco.com
www.battcon.com

CMT’s E-mobility
Conference Asia
Bangkok, Thailand
April 25-26
As demand for electric vehicles are
expected to increase in Singapore, the
country’s electricity and gas company
SP Group plans a network of 1,000
electric vehicle chargers in Singapore
by 2020.
The EV chargers are expected to
be 250 high-powered direct current
with power ratings up to 350kW. The
chargers will be able to support EV
models with large battery capacity and
longer driving range.
This event is an excellent platform
to promote your organization to
influential players and investors in the
industry.
Contact
Centre for Management Technology
Tel: +65 6346 9138
Email: fiona@cmtsp.com.sg
Website: www.cmtevents.com/aboutevent.
aspx?ev=190413

BCI Convention and Power Mart Expo 2019
New Orleans, LA. USA • April 28-30
Battery Council International’s
convention and power mart expo is
North America’s premier lead battery
event attracting a huge national and
international audience of around 600
delegates and some 50 exhibitors
displaying their wares at the Power
Mart Expo.
The recent introduction of the Sally
Breidegam Miksiewicz innovation
award has proved to be a huge
success for the entire lead battery
industry as candidates for the award
display a huge range of new products
that have the capability of changing
the business entirely.
With applications already being
submitted for the award, 2019’s
event situated in the heart of New
Orleans should prove an exciting and
worthwhile conference!
Contact
Battery Council International
Tel: +1 312 245 1074
Email: info@batterycouncil.org
www.batterycouncil.org/page/2019Home
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Thermal Materials Summit
Los Angeles, USA
May 2
The Thermal Materials Summit
will educate attendees on the latest
advancements in thermal interface
materials for professionals working in
markets such as: aerospace, electronics,
packaging, automotive, semiconductor/
ICs, LED cooling, motor controls,
power supplies, discrete electronic
devices, telecom and batteries.
The conference is designed for design
engineers, academia, system engineers,
material scientists, CTOs and R&D
managers whose products, operations
and services depend upon sophisticated
and precise control of thermal
properties and states.
Contact
TWST Events
Nick Depperschmidt
Tel: +1 720 799 1462
Email: nickd@twst.com
www.thermalsummit.com

EV Battery Tech 2019

Systems, CATL, Leclanché, Voltabox
and Bosch Rexroth will display
thousands of design, production
and
manufacturing
solutions,
including battery management systems,
battery pack assemblers/integrators,
materials,
components,
research,
testing and recycling. This free trade
fair is an opportunity to source the
latest energy storage solutions to reduce
costs and improve the performance of
battery applications.
Contact
Smarter Shows
Tel: +44 1273 916 300
Email: info@thebatteryshow.eu
www.thebatteryshow.eu

Energy Storage International
Conference and Expo (ESIE)
Beijing, China
May 14-16
Since its inception in 2012,
become the leading annual
energy storage in China,
together nearly 6,000

ESIE has
event for
bringing
attendees

including government representatives,
academic experts, and private industry
leaders both domestic and international.
The three-day event includes over 100
speakers covering the latest topics and
trends in the energy storage industry, as
well as over 60 exhibitors showcasing
innovative energy storage technologies,
applications, and services.
ESIE 20191 will also feature the
3rd Energy Storage Innovations
Competition, honouring the year’s
best energy storage technologies and
applications.
Other exciting events include industry
leader salons, site tours, networking
opportunities, new product releases,
and more. For those eager to learn first
hand about energy storage in one of
the industry’s fastest growing markets,
ESIE is the can’t-miss event of the year.
Contact
China Energy Storage Alliance — CNESA
George Dudley
Tel: +86 10-65667066-805
Email: george.dudley@cnesa.org
www.esexpo.org

Frankfurt, Germany
May 2-3

ees Europe

This is the premier forum for battery
technologies for electric vehicle
manufacturers. Where electric vehicle
battery
technology
innovators
will meet with leading automotive
manufacturers in Frankfurt to explore
new battery technologies and battery
management systems for use in next
generation electric vehicles and hybrid
electric vehicles.
This year’s event is set to become
the
world’s
leading
exhibition
and
conference
exclusively
for
battery technology innovators and
manufacturers, to meet and collaborate
with a large array of automotive
manufacturers, and to examine new
methods and technical know-how
to address the specific challenges
associated with extending battery life
for next generation electric vehicles.

Munich, Germany • May 15-17

Contact
IQ-Hub
Ben Carlos
Email: ben.carlos@iQ-Hub.com
www.battery-technology-conference.com

Discover future-ready solutions for renewable energy storage and advanced
battery technology at ees Europe!
Europe’s largest and most visited exhibition for batteries and energy
storage systems is the industry hotspot for suppliers, manufacturers,
distributors, and users of stationary electrical energy storage solutions as
well as battery systems.
In 2019, more than 450 suppliers of products for energy storage
technology and systems will be present at ees Europe and the parallel
exhibitions of The Smarter E Europe taking place in Munich.
The exhibition will be accompanied by a two-day energy storage
conference where leading experts will delve into current questions of this
industry.

The Battery Show Europe
2019
Stuttgart, Germany
May 7-9
The Battery Show Europe, co-located
with Electric & Hybrid Vehicle
Technology Expo Europe, is the
industry’s largest and fastest-growing
trade fair for advanced battery and H/
EV technology
With 400+ suppliers from across the
battery supply chain, such as A123
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Contact
Solar Promotion
Alice Brade
Tel: +49 7231 58598-208
Email: brade@solarpromotion.com
https://www.ees-europe.com/en/home
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International Conference
on DC Microgrids
Japan
May 20-23
The conference aims to bring together
practitioners and researchers in the
field of DC microgrids and related technologies to advance our understanding
and capability for endpoint use of DC
power.
Technical sessions will be arranged
around two foci — the use of DC at the
commercial and industrial scale, MW,
and use at the residential scale, kW.
Contact
ICDCM
Hiroaki Kakigano
Email: kakigano@fc.ritsumei.ac.jp
www.power.aitech.ac.jp/ICDCM2019/index

International Energy Storage,
Hydrogen Energy and Fuel
Cell Conference & Exhibition
Shanghai, China
June 3-6
International Energy Storage and Hydrogen Energy and Fuel Cell Conference & Exhibition (IESH) covers the
entire industry chain, focusing on PV-

plus-storage, mobile energy and storage,
hydrogen energy and fuel cells.
The aim of the exhibition is to promote international cooperation and exchange these industries.
The conference will gather policy
makers, industry experts, scholars, leading enterprises, financial institutions,
consultancies and media, in the field
of PV-plus-storage, mobile energy and
storage, hydrogen energy and fuel cell,
to discuss the policies, cutting-edge technology, market trends, business model,
and the financing channels.
Contact
SNEC
Tel: +86 21 33685117-888
Email: info@iesh.org.cn
www.iesh.us

ness issues that will impact the pace and
path of vehicle electrification worldwide.
Lithium-ion batteries are the chief
candidate for most xEV applications.
Yet, for each of them, some fundamental questions remain:
What are their specific anode, cathode, and electrolyte chemistries? Which
cell design? Which pack design? Which
suppliers? At what cost? And in what
volume for each category?
These questions will be addressed at
AABC 2019, where chief battery technologists will present their development
trends and projected battery needs, and
key suppliers will present their latest offerings and roadmaps for the future.

Advanced Automotive
Battery Conference 2019
(AABC)

Contact
Cambridge Enertech
Dave Mello
Tel: + 1 781 972 5400
Email: davem@advancedautobat.com
www.advancedautobat.com/us/

San Diego, California USA
June 24-27

The ARPA-E Energy
Innovation Summit

AABC was founded to review the status
of automotive battery technology and
provide informed glimpses into the future. The AABC 2019 program will uncover the underlying technical and busi-

Denver, Colorado, USA
July 8-10
The ARPA-E Energy Innovation Summit
is an annual conference and technology

The International Flow Battery Forum
Lyon, France • July 9-11

Flow batteries make electricity flow
Long duration storage ensures the
stability and safety of our electricity
networks. The recent burst of
enthusiasm for battery storage
to provide frequency regulation
has pushed bulk storage into the
shadows, but the need to store
hours’ worth of energy is still there.
We only have to think about the
wrong time energy produced from
our renewable resources to realise
that the market potential for longer
duration energy storage is huge.
But can longer duration energy
storage be cost competitive? The
manufacturers of flow batteries
believe so — the low cost of
production, low operating costs
and residual value all help with the
economic analysis.
Deployment of flow batteries is
on the increase, with installations
in North America, Europe, the
Middle East and Asia. These
markets are driving research and
development throughout the world.
Resourceful minds continue to find
new applications for flow batteries
— not just in large scale stationary
storage plants, but also in smaller
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units suitable for commercial and
domestic use.
Some of the earliest flow batteries
were used in small electric vehicles,
the history books recall motorbikes
and golf carts and even the airship,
La France which took flight in 1884.
Interest has now returned to flow
batteries for transport applications
as the vehicles can be recharged by
electrolyte exchange. Flow batteries
are also ideal for locating alongside
EV charging points to reinforce local
networks.
Flow batteries are really out of the
lab and into real applications. Of
course, ongoing research improves
performance and reliability and
lowers costs of manufacture and
production. Improved electrolytes
have increased the temperature
range of operation, improved
energy and power density. Battery
lifetimes have increased and
many manufacturers view battery
degradation as other battery types’
problems.
Now in its 10th year, the IFBF
brings the flow battery industry
together with its suppliers and

customers to discuss, learn and
understand the latest developments
in commercialisation, deployment,
performance and R&D.
As the world turns to electricity
as the energy vector to link
renewable energy to transport,
domestic, commercial and industrial
use, long duration energy storage
is a key to unlocking a more
sustainable future.

Flow batteries are part of that future,
so come and join us and find out why
and how to gain an insight into this
exciting development.
Contact
Aud Heyden
Swanbarton
Tel: +44 1666 840 948
Email: aud@swanbarton.com
www.flowbatteryforum.com

Energy Storage Journal • Spring 2019 • 59

FORTHCOMING EVENTS
showcase that brings together experts
from different technical disciplines
and professional communities to think
about America’s energy challenges in
new and innovative ways.
Now in its 10th year, the summit
offers a unique, three-day program
aimed at moving transformational
energy technologies out of the lab and
into the market.
ARPA-E is the US Department
of
Energy’s
advanced
research
projects agency. ARPA-E advances
high-potential, high-impact energy
technologies that are too high-risk for
private-sector investment.
Contact
ARPA-E & US Department of Energy
Email: arpa-e-comms@hq.doe.gov
www.arpae-summit.com/

PlugVolt 2019
Battery Seminar
Plymouth, MI. USA
July 16-18
This event will feature an entire day of
in-depth training by experts on battery
design considerations, manufacturing
best practices, thermal runaway events,
failure analyses, battery management
systems and the lick.
The next two days will include
complimentary
industry
updates
provided by subject matter experts from
automotive and grid storage OEMs,
major battery manufacturers and global
tier 1 system developers.
Attendees will also have an exclusive
opportunity to tour Intertek’s 100,000+
square-foot Battery Testing Centre
of Excellence, along with a cocktails
reception for industry networking.

ees North America
San Francisco, California, USA • July 9-11

Covering the entire value chain of innovative battery and energy storage
technologies, ees North America is the ideal platform for all stakeholders in
the rapidly growing energy storage market.
It takes place in the epicenter of the US storage market: California. Colocated with Intersolar North America, ees North America provides the best
opportunities to explore energy storage systems in combination with PV and
beyond.
ees North America is part of the ees global exhibition series. Together
with ees Europe in Munich, ees South America in Sao Paulo and ees India in
Mumbai, ees events are represented on four continents.
Contact
Solar Promotion International
Dorothea Eisenhardt
Email: eisenhardt@intersolar.us
www.ees-northamerica.com

ees South America
São Paulo, Brazil • August 27-29

Contact
PlugVolt
JC Soman
Email: juratesoman@plugvolt.com
www.plugvolt.com/seminars/

SEPA Grid Evolution Summit
Washington DC, USA
July 29-August 1
There is only one place where all
of the top electricity stakeholders,
from regulators, ISOs, and utilities to
technology providers, academics, and
government agencies, put their heads
together to determine how we will
modernize the electric sector: the Grid
Evolution Summit.
You’ll have the opportunity to create
solutions that will leave a lasting impact
on our energy future. Don’t miss it!
Contact
Smart Electric Power Alliance (SEPA)
Tel: +1 202 900 9030
www.sepapower.org/event-complex/2019grid-evolution-summit-a-national-townmeeting/
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The special exhibition — ees South America — is the industry hotspot for
suppliers, manufacturers, distributors and users of stationary and mobile
electrical energy storage solutions.
It will be hosted for the second time at Intersolar South America, taking
place at the Expo Center Norte in São Paulo.
Contact
Solar Promotion International
Dorothea Eisenhardt
Email: eisenhardt@intersolar.us
www.ees-southamerica.com
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NIMH HERO OVSHINSKY

Ovonic Man:

the first EV battery hero

Legendary inventor — and
holder of some 500 patents
— Stan Ovshinsky died
a month short of his 90th
birthday. Among his many
claims to fame was the
pioneering work he did in
developing the NiMH cell.
Kevin Desmond reviews his
life and thoughts >
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“Meeting Ovshinsky leaves
each person with a deep
impression of his superior
intellect, his self-confidence,
his compassion to improve
society combined with his
certainty that his vision can
be realized.”
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In 1992, the Ovonic Battery Company at Auburn Hills,
Michigan, USA, won the race to secure the first contract
to develop NiMH batteries for electric vehicles from
the US Advanced Battery Consortium, a group that
included the automobile manufacturers Chrysler, Ford
and General Motors.
Their patented battery was lighter,
smaller and longer-lasting than conventional batteries. It consisted of
special alloys, and specific multicomponent alloy compositions, whose disordered structure enabled the storage
of much larger quantities of electricity.
Ovonic licensed these batteries to
over 50 companies worldwide, who
used them in millions of devices such

as laptop computers, digital cameras
and mobile phones.
But as the battery’s inventor, Stan
Ovshinsky said: “The various special
interests like the oil companies weren’t
very happy about it. They helped GM
suppress the first electric cars.” However, Ovonics had greater success in
Japan, where Toyota launched the first
mass-produced hybrid range in 1997.

1934: Ovshinsky, far right, with his family. He attributed his life-long
commitment to civil liberties and social justice from the values of his father
Benjamin

The 1960s: Stan and Iris Ovshinksy. His wife was an accomplished scientist
in her own right
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The Ovonic battery was not the
only brainchild of Stan Ovshinsky…
far from it, but the NiMH battery
he developed set the standard for the
earliest generation of modern electric
vehicles.

From Akron onwards

Stanford Robert Ovshinsky was born
on November 24, 1922 in the industrial town of Akron, Ohio, then at the
centre of the American rubber industry. His father, Benjamin Ovshinsky
and his mother Bertha Munitz, were
Jewish immigrants from Eastern Europe. With his horse and wagon, and
later his truck, Ben Ovshinsky made
his living collecting scrap metal from
factories and foundries.
Based on his father’s example, and
on teachings offered by the Akron
Workmen’s Circle, an organization
mainly of Jewish immigrants who believed in social justice, young Stan developed a deep commitment to social
values, “I was always in the trenches
for peace and for civil rights and civil
liberties and for labour organization. I
offered my life up to it.”
The teenager began work as a tool
maker and machinist in various shops
affiliated with the rubber industry. While graduating from Buchtel
and Hower Vocational high schools
in June 1941, he relied on the well
stocked shelves of local public libraries to educate himself
Excused military service during the
Second World War because of asthma,
Ovshinsky and his bride Norman
Rifkin moved to Phoenix, Arizona,
where he worked in the tool room of
a Goodyear aircraft factory in Litchfield.

Stanford Roberts

Returning to Akron just before the
war ended, with a love of machinery,
he set up his own machine and lathe
manufacturing company, Stanford
Roberts in a barn, and registered his
first patent (the first of almost 500) for
a new lathe. He named it the Benjamin
Center Drive lathe after his father.
The design caught the attention of
the New Britain Machine Company in
Connecticut who bought the Stanford
Roberts company in 1950 and used
the new lathe to solve a crisis in the
production of artillery shells during
the Korean War.
In 1951, Stan Ovshinsky accepted
an offer to move to Detroit and work
in the automotive industry as the director of research at the Hupp Motor Company. While spending his
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free time reading up all he could on
computers and the human brain, intelligent machines and cybernetics, he
next invented electric power steering.
Despite this, Hupp’s president was
opposed to completing the arrangements with General Motors to utilize
the product.
So not long after that, Stan and his
younger brother Herb Ovshinsky, a
talented mechanical engineer, established a small company called General
Automation in a Detroit storefront.
There, Stan continued his study of
intelligent machines and embarked
on early research and development of
various energy and information technologies.
At the same time, he began studying
neurophysiology and neurological diseases. On the basis of his early writings about nerve impulses and the nature of intelligence, he was invited by
Wayne Medical School in June 1955
to participate in pioneering experimental research on the mammalian
cerebellum.
These cross-disciplinary researches
soon began to pay off. By 1959, Stan
had patented, and brother Herb had
helped to build, a mechanical model
of a nerve cell. They announced it as
the Ovitron.
In an attempt to model the learning
ability of nerve cells, which Stan recognized as deriving from the plasticity
of the cell’s membrane, he drew on his
knowledge of surfaces and materials
to fashion very thin layers of amorphous material, thus pioneering the
use of nanostructures.
He created these layers by combining elements, especially from the
group 16 elements under oxygen,
known as chalcogenides, including
sulphur, selenium, and tellurium. Stan
would continue to work with chalcogenides in his inventions for decades
to come.

Energy Conversion Laboratory

On January 1, 1960, Ovshinsky divorced Norman Rifkin and married
Iris Miroy Dibner, a highly qualified
scientist: She had a BA in zoology, an
MS in biology and a PhD in biochemistry. Together they founded Energy
Conversion Laboratory in Rochester
Hills, Michigan. Their aim was to
develop Stan’s inventions in the interest of solving societal problems, especially those they identified in the areas
of information and energy (eventually
pollution and wars over oil).
Continuing to work on his atomically designed chalcogenide ma-
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His wife Iris died in 2006 after 46 years of marriage

terials, which Ovshinsky realized
offer unique electronic physical mechanisms, he utilized chain structures,
cross links, polymeric concepts, and
divalent structural bonding with a
huge number of unbounded lone pairs
to achieve what is now referred to as
the Ovshinsky Effect — “an effect that
turns special types of glassy, thin films
into semiconductors upon application
of low voltage”.
Applying this effect, he built new
types of electronic and optical switches, including his Ovonic Phase Change
Memory and his Threshold Switch.
The former would become the basis
of his subsequent inventions of rewritable CDs and DVDs and other new
computer technologies including his
cognitive computer.
Recognizing the significance of their
results, Ovshinsky applied for a patent
on June 21, 1961, making his first licensing pact on phase-change memory
the year after.
In 1964, Stan and Iris changed the
laboratory’s name to Energy Conversion Devices and moved the company
to larger quarters in Troy, Michigan.
ECD went on to become a forefront
invention and development laboratory whose products have built new

industries, many of them aimed at
making fossil fuel obsolete.
In 1968, the Ovshinskys held a press
conference at which Stan announced
that his Ovonics transistor would
eventually lead to desktop computers
and television sets “hanging like portraits on the wall”. The announcement
made the front pages and ECD’s stock
soared.

Branded as a crank

Within days, however, semiconductor engineers dismissed the idea and
ECD’s stock price collapsed. Most
scientists had never heard of amorphous materials, and some rubbished
Ovshinsky as a high school dropout
and former machinist with no university qualifications. He was branded a
crank.
This may not have helped finances,
but it would not stem the pilgrimages
continually made to the ECD labs by
a galaxy of eminent scientists.
One of these, Helmut Fritzsche, a
University of Chicago physicist commented: “There is a mysterious quality in Ovshinsky’s persona that attracts
people into his sphere, builds lifelong
friendships and awakens deep respect
and devotion. Meeting him leaves

In an attempt to model the learning ability of nerve
cells, which Stan recognized as deriving from the
plasticity of the cell’s membrane, he drew on his
knowledge of surfaces and materials to fashion very
thin layers of amorphous material, thus pioneering the
use of nanostructures
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each person with a deep impression
of his superior intellect, his self-confidence, his compassion to improve society combined with his certainty that
his vision can be realized.
“His enthusiasm is contagious. In
his presence, you feel how exciting it
would be to join him in his endeavours.”
In time, license fees to ECD began
to grow, especially when amorphous
silicon was used to make solar cells
“by the mile,” with an approach that
originated from Ovshinsky’s nonsilver photographic film work. It led
to the bold approach of creating the
first continuous web photovoltaic machine, designed and built under Stan’s
direction by Herb Ovshinsky and a
small group in the machine division.
Generations of machines later resulted in sufficient money to reach
Ovshinsky’s objective of building a
30MW machine, rather than a 5MW
machine. Despite considerable scepticism toward the machine, it is now be-

These cross-disciplinary researches soon began to
pay off. By 1959, Stan had patented, and brother
Herb had helped to build, a mechanical model of a
nerve cell. They announced it as the Ovitron
ing cloned very successfully by ECD in
new factories at Auburn.
Ovshinsky’s commitment to clean
energy also extended to hydrogenfuelled vehicles, a field in which he developed a solid hydrogen storage system based on granular metal hydrides.
In 2006, Iris Ovshinsky, Stan’s wife
and partner of almost 50 years, died
suddenly while swimming. A year
later, Ovshinsky retired from ECD but
launched a new company with Rosa
Young, whom he later married. Rosa,
a physicist, had worked at ECD on numerous energy technologies including
a hydrogen-powered hybrid car and
on Ovshinsky’s vision of a hydrogenbased economy.

At Ovshinsky Innovation LLC, Stan
continued his work on information
and energy science, in strong relationships with colleagues and with industrial partners (for example, Ovonyx,
which is developing phase-change
semiconductor memory). Ovshinsky
Innovation is currently focusing on a
new kind of photovoltaic plant based
on a new concept promising to lower
the cost of photovoltaic energy sources below that of coal.
This latter innovation would help
realize his long-term goal over the last
half-century to make fossil fuels obsolete while, at the same time, providing
countless jobs in new industries.
Ovshinsky, a man who wanted to
change the world and its attitude towards sustainable energy, once said
“When I die, I’ll die with my boots
on.” He died October 17, 2012 in
Bloomfield Hills, after a long struggle
against prostate cancer. He was 89. He
was buried privately at the Workmen’s
Circle Cemetery in Akron, Ohio.

‘WITH THE OPPRESSED
AGAINST THE OPPRESSOR’

Ovshinksy spent much of his last years looking at reducing the costs of
photovoltaics
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As author of more than 275
scientific papers ranging from
neurophysiology to amorphous
semiconductors, Stan Ovshinsky
has been compared to Einstein.
Because of his 500 patents, he is
also likened to Tom Edison. In the
area of alternatives to fossil fuel,
his pioneering work has caused
many writers to refer to him as “the
modern world’s most important
energy visionary.” In 1999 Time
magazine declared him “Hero
for the Planet” while Ovshinsky
and Iris were named “Heroes
of Chemistry” by the American
Chemical Society in 2000.
Ovshinsky remained modest
about his achievements, claiming:
“I owe a lot to great scientists who
believed in me”. Ovshinsky liked to
boast that he was “probably the
only chief executive that is a union
member”. His personal motto was:
“With the oppressed against the
oppressor”.
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