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Introduction
Energy markets around the world – private and
public, household and industry, developed and
developing – are all looking for solutions to
the same problem: how to provide a resilient
energy system that delivers affordable and
clean energy with access for all. Solving this
trilemma requires innovation and collaboration
on an international scale and UK businesses
and researchers are at the forefront of
addressing the energy revolution.
Innovate UK is the UK’s innovation agency.
We work with business, policy-makers and the
research base to help support the development
of new ideas, technologies, products and
services, and to help companies de-risk
their innovations as they journey towards
commercialisation and business growth.
The Energy Catalyst was established as a
national open competition, run by Innovate
UK and co-funded with the Global Challenges
Research Fund (GCRF), Engineering & Physical
Sciences Research Council (EPSRC), the
Department for Business, Energy & Industrial
Strategy (BEIS) and the Department for
International Development (DFID). Since 2013,
across the 7 rounds, the Energy Catalyst
has invested almost £140m in grant funding
across more than 840 organisations and 345
projects.
The Energy Catalyst exists to accelerate
development, commercialisation and
deployment of the very best of UK energy
technology and business innovation. Support
from the Energy Catalyst has enabled many
companies to validate their technology and
business propositions, to forge key supply-

Alice Goodbrook
Innovation Lead – Energy
E: alice.goodbrook@
innovateuk.ukri.org
M: +44 (0) 7826 513 670
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chain partnerships, to accelerate their growth
and to secure investment for the next stages
of their business development.
Affordable access to clean and reliable energy
supplies is a key requirement for sustainable
and inclusive economic growth. With funding
through DFID’s “Transforming Energy Access”
programme, the Energy Catalyst is helping UK
energy innovators to forge new international
partnerships, and directly address the
energy access needs of poor households,
communities and enterprises in Sub-Saharan
Africa and South Asia. At the same time, there
is a need for local renewable energy systems
to both stand-alone and integrate at different
scales with grids of uncertain predictability.
This provides UK innovators with unique testbeds for their energy products and business
models ahead of similar opportunities in
developed countries.
This Directory showcases the energy
innovation projects which are here to exhibit
at this years Rushlight Show in addition to a
series of Energy Catalyst Round 6 projects
attending the event.
We hope the project information and company
details summarised here will be a valuable
resource for financial and corporate investors,
supply chain partners and customers. If you
see innovations or organisations here that you
think may be relevant to your own interests,
please feel free to get in touch directly with the
named contacts provided or to make enquiries
via Innovate UK or the Knowledge Transfer
Network (ktn-uk.org).

Dr Nicola Lazenby
Innovation Lead – Energy
E: nicola.lazenby@innovateuk.
ukri.org
M: +44 (0) 7342 088736
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OTHELLO (Optical Transfer of Heat with
Electrical and Light Output)
104002, Energy Catalyst - Mid Stage Round 5 ( CR&D), 1/3/18 to 30/11/19, £562,795
Photon Engineers Ltd (Renamed Palliser Engineers) | Polysolar Ltd | Swansea
University, including the Centre for Solar Energy Research and SPECIFIC | University of
Exeter | Absotherm Services
The project entails the development and integration into a building façade of glazing of
transparent thin-film photovoltaic glass with concentrated optical solar thermal collectors
and long term heat storage for high-grade heat recovery, suitable for cooling applications in
buildings. This then provides clean renewable heating, cooling and power for a zero carbon
building.
Market Opportunity
Buildings account for 40% of our energy
consumption. Utilising the façade of
buildings for combined solar electric and
thermal generation, PVT, while still achieving
the full functionality of the building envelope,
can provide a significant step towards zero
carbon buildings with minimal resource
expenditure. Using the full spectrum
to deliver light, electricity, heating and
importantly cooling makes the technology
universally applicable. The building glazing
market and solar market are each worth
some $100bn.
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Innovation
The innovations in this project are threefold.
1) The development of a transparent thinfilm glass that uses a spectrum-tailored,
translucent, conductive coating to maximise
the visual and IR light transmission and
power generation.
2) The development of a concentrating
optical device to capture the heat and
maximise its energy density as high grade
heat suitable for use in chillers.
3) The development of electrothermic saline
stores to retain the heat energy for later
use and the integration of the system in an
architectural building façade.
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Exploitation Route
Both Polysolar and Palliser will exploit
the technology. Polysolar, as an existing
manufacturer of transparent thin-film PV
glazing for buildings, will both include the
new conductive materials into its existing
product lines as well as incorporating
the solar thermal elements into its
pre-fabricated unitised façade curtain
walling systems to offer customers the
added benefit of renewable thermal
energy and electrical energy. Palliser
aims to manufacture the thermal system
components and develop new markets,
particularly in developing areas such as
horticultural greenhouses.

Outcome and Next Steps
While the project achieved many, but not
all, of its objectives, it was successful
in bringing together and galvanising the
leading engineering capabilities in the field
and building a foundation for the value chain
in UK thin-film photovoltaics. The project
achieved a doubling of the optical efficiency
of the transparent conductive thin-film
PV materials, fabricated a prototype PVT
façade, added a long term thermal storage
element and created a unitised curtain
walling design. However, the concentrator
thermal element was insufficient to achieve
the high grade heat for cooling applications.

Further information: http://gtr.rcuk.ac.uk/projects?ref=104002
Hamish Watson
Project Director
Polysolar Ltd
Hamish.watson@polysolar.co.uk
www.polysolar.com
Jonathan Elvins
Heat Storage
Swansea University
jonathon.elvins@swansea.ac.uk
Tapas Mallick
Thermal Engineer
Exeter University
t.k.mallick@exeter.ac.uk
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Yogesh Toora
Chiller Engineer
Absotherm
yogesh@absothermservices.com
Ralph Hudson
Project Lead
Palliser Engineers
ralph@tethir.co.uk
Barry Clive
Optical Engineer
Photon Engineers
core@btinternet.com
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Lego with Batteries - Flexible, Modular Storage
for Remote Communities
105266, Energy Catalyst Round 6: Transforming Energy Access FS, 1/6/19 to 31/5/20,
£298,740
Sun Harvester Ltd
The Zhyphen Block will disrupt the mini-grid market by reducing the levelised cost of
electricity (LCOE) by up to 30% compared to comparable systems. Mini-Grid installations
cost over $100K leaving a huge unserved market. Our solutions start from just $10K with
flexibility & easy scalability, including 3phase. Unlike comparable existing systems, which rely
on expert installation or support, we offer “all-in-one” turnkey power with advanced battery
management systems. Our unique system architecture enables units to be easily connected
to solar, wind or the grid.
Market Opportunity
In sub-Saharan Africa, more than 600 million
people lack access to electricity. Most
African countries have a uniform national
tariff, where consumers are charged the
same tariff whether they are connected to
the national grid or diesel-powered stateowned mini-grids, as renewable-powered
mini-grids typically require high upfront
installation costs >$100K. Diesel mini-grids
are dependent on the cost of diesel as
well as transport infrastructure, resulting
in losses for mini-grids as the national
tariff is below the cost of production.
Sparsely populated areas are currently not
considered for mini-grids by developers
and owners as it is deemed uneconomical,
leaving a huge unserved sector.
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Innovation
Sun Harvester seeks to design and
manufacture hybrid mini-grids in remote
areas of sub-Saharan Africa. These hybrid
mini-grids will combine solar PV and an
energy storage system to provide 24/7
access to energy.
The product will disrupt the mini-grid market
by reducing the LCOE by up to 30%, through
extended product life spans, wider adoption,
and increasing financial, environmental
and socio-economic benefits. The Sun
Harvester Mini-Grid enables lower densities
of demand by using a dynamic, flexible grid
of single 5kW blocks, allowing a handful
of customers to be as feasible as 50kW
mini-grids.

Directory of Projects

Exploitation Route
Targeted customers include: micro-grid
owners and operators; independent
electricity supply companies; government
electricity supply companies; communitybased electrification co-operatives;
institutions and NGOs or charities who are
seeking to solve the electrification gap. As a
lower cost alternative to traditional minigrids, the Powablock Mini-Grid offers the
opportunity to increase electrification rates
at a price point and LCOE that is attractive
and sustainable. The Powablock Mini-Grid
represents a game-changer in energy grids
with high flexibility, exceptional lifespan, low
cost and easy operation.

Outcome and Next Steps
Stage 1: Kenya, Zambia & Nigeria (Y1-Y3):
Market entry based on work with partners,
NGOs, local governments and similar
organisations. Expansion to other subSaharan African countries will follow the
same strategy of partnering with local solar
organisations, commercial enterprises,
NGOs & charities that are developing solar
capacity in Africa by training local people in
the necessary skills to install and maintain
solar systems.
Stage 2: Further African countries (Y3+).
Business Impact: Sun Harvester expects
to generate £20m cumulative revenues
from the project outputs within five years of
launch, and secure ~1% of the addressable
market. This is in addition to its other
projected income.

Further information: http://gtr.rcuk.ac.uk/projects?ref=105266
Chris Stack
Director
Sun Harvester Limited
Chris.stack@sunharvester.co.uk
Ryan Burton
Technical Director
Sun Harvester Limited
ryan@zhyphen.com
www.zhyphen.com
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eStreet - Microgrid-powered Business Zones for
the Democratic Republic of Congo
105270, Energy Catalyst Round 6: Transforming Energy Access FS, 1/7/19 to 30/4/20,
£124,046
Gommyr Power Networks Ltd | IPX Extenso DRC SA
eStreet is a transformative renewable-microgrid powered business zone for off-grid and
poor-grid communities in Africa. eStreet provides professional business premises with all
key business services including reliable power, clean water, communications, maintenance
and security to enable businesses to succeed in underserved off-grid communities. eStreet
is based on a robust solar-battery microgrid energy system located on-site that allows
autonomous operations and delivers high-quality and reliable power for productive use.
Market Opportunity
The lack of access to energy and general
infrastructure in the DRC severely constrains
economic growth and development,
including in the many off-grid towns
and cities. Limited access to electricity
impacts the ability of entrepreneurs and
businesses to operate and be productive in
these communities and high-cost diesel is
the only alternative. eStreet targets these
businesses by offering a reliable and costeffective alternative based on solar-battery
microgrids supporting productive use of
energy.

Innovation
eStreet innovations include:
n Being fully autonomous in terms of 100%
on-site energy and water production
n Aggregating a business zone with the
telecom tower load enables a larger
system with a small power distribution
network that keeps costs low and
achieves viable scale for the system
n Incorporating all business services
together attracts businesses to the zone
n Charging a monthly all-inclusive fee to
avoid energy retail and being regulated as
a utility
Exploitation Route
Starting with an initial pilot project, eStreet
will create a loyal customer base of national
companies that will become the anchor
clients for each new implementation and
follow eStreet into each new under-served
off-grid community.
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Outcome and Next Steps
Our focus following the completion of the
feasibility study is the execution of at least
one pilot project in one of the high priority
communities identified in the study.

Further information: http://gtr.rcuk.ac.uk/projects?ref=105270
Arnaud Henin
Managing Director
Gommyr Power Networks
Arnaud@gommyr.com
www.gommyr.com
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Omni Impact Investments
105271, Energy Catalyst Round 6: Transforming Energy Access FS, 1/6/19 to 31/5/20,
£112,081
Charm Impact Ltd
This feasibility study is enabling the research and development of a peer-to-peer impact
investment platform to provide debt capital to early stage entrepreneurs deploying clean
energy innovations within Sub-Saharan Africa and South Asia.
Market Opportunity
Nearly one billion people globally don’t
have access to electricity in their homes
or businesses. The world cannot expect
these economies to remain in energy
poverty because of climate change. Many
entrepreneurs are trying to solve this
problem by providing innovative clean
energy solutions for their customers. The
problem is that early-stage clean energy
entrepreneurs across Sub-Saharan Africa
and Southeast Asia struggle to access
finance to grow and scale their life-changing
businesses.
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Innovation
The lack of risk tolerant, early stage debt
to finance an enterprise is holding back
the ability for more companies to enter the
energy access industry and inhibiting the
ability to end energy poverty and mitigate
climate change.
Our impact investment platform enables
retail investors to make a meaningful
difference, whilst earning a profit. To derisk investments, Charm takes a blended
finance approach combining donations
with investments. In the event of a default,
we lose the donation before we lose the
investment.
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Exploitation Route
The aim of the project is to validate our
market proposition and the gap in the
market that we want to fill. We have
solidified this into providing reasonablypriced debt capital to early-stage clean
energy entrepreneurs as there are limited
other sources currently available.

Outcome and Next Steps
Charm is building its network of investable
opportunities and will look to launch our
platform commercially in 2020. In parallel,
we are currently raising our company seed
round to provide working capital to support
our expansion and continued growth.

Further information: http://gtr.rcuk.ac.uk/projects?ref=105271
Gavriel Landau
Co-founder & CEO
gavriel@charmimpact.com
www.charmimpact.com
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Project Alpha - Innovative Derisking Strategy for
Renewable Energy for Sub-Saharan Africa
105276, Energy Catalyst Round 6: Transforming Energy Access CR&D - Mid Stage,
1/7/19 to 30/6/21, £559,291
KEW Projects Ltd | University of Birmingham
Kenya, like many Sub-Sahara African countries, has a demand for clean, cheap domestic/
industrial energy sources to displace the current expensive, fossil-reliant, unreliable and
polluting fuels. KEW is a UK-based company with an innovative thermal conversion
technology that can deliver cost-effective bioenergy for these sectors while addressing the
energy trilemma. The project will deliver focused industrial research that builds on feasibility
work already carried out to overcome significant practical barriers to the deployment of the
technology.
Market Opportunity
KEW’s target market is the decentralised
energy sector globally. This project delivers
a critical enabler for bioenergy projects in
Africa, Asia and South-America. The project
will provide base data and solutions to the
quality bioenergy sourcing problem and lead
to a financeable package which will allow
access into markets where it is currently not
possible to deliver significant commercial
projects. Whilst solar can provide some
offset for electrical demand, it is not
baseload and cannot provide heat.
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Innovation
KEW’s technology uses a patented
pressurised gasification approach. It is
modular, factory-built and cost-effective for
valorising difficult & low-grade feedstocks.
KEW’s model for feedstock quality and
security is also innovative. It aims to
produce a consistent fuel source for its
plants while paying for the waste and
biomass, permitting a self-propagating
model for formal collection and processing
in the current scenario where waste and
low-grade biomass are largely dumped.
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Exploitation Route
Following the pilot work, the first project
will carry out a ‘town-level’ deployment. The
growth is linked to domestic penetration
dynamics. KEW’s model rolls out the
product in the market firstly under a BuildLicence-Operate model which will then
evolve into a Build-Own-Operate model
when the funding route is consolidated. The
UK market is defined by high waste disposal
cost and lower energy cost – the opposite
of the Kenyan model but also compelling,
proving the flexibility of the technology.

Outcome and Next Steps
KEW will explore exploitation potential in the
main energy intensive industries, including
steel, dairy, brewing, flower & vegetable
production, via a focused work package
exploring exploitation in SSA. The outputs
from this project, including the industrial
trials, will consist of delivery commitments
for a model project which will be exclusive.
The project will ultimately unlock stranded
biomass resource via the proposed focused
trials.

Further information: http://gtr.rcuk.ac.uk/projects?ref=105276
Mark Johnson
Commercial Manager
Kew Projects Ltd
mjohnson@kew-tech.com
07534839093
Dr. Miloud Ouadi (M.Eng, Ph.D, AMIChemE)
School of Chemical Engineering
University of Birmingham
ouadim@bham.ac.uk
0121 414 5294
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Distributed pumped micro-hydro for transforming
energy and water access
105278, Energy Catalyst Round 6: Transforming Energy Access CR&D - Mid Stage,
1/7/19 to 31/12/20, £690,017
Water Powered Technologies Ltd | Strathclyde University | World Vision | Polypipe Plc
Water Powered Technologies Ltd’s range of patented ‘zero carbon’ pumping systems already
help 1000s of farmers and communities worldwide to pump and store flood water, ready
to be used when drought returns. Under an exciting DFID funded programme, dozens of
WPT’s award winning Papa pump units will be installed in several sites across Southern
Africa to help these communities become more climate resilient by doubling crop yields and
supporting female employment. Water Powered Technologies is being supported to develop
a new ancillary so that the Papa pump will operate even in dry season. To help scale this
project globally, key academic partner, Strathclyde University, is completing a CPD course on
‘zero carbon’ water management to help many other communities evaluate and deploy the
award winning Papa pump systems to move flood water to where it can be stored ready for
drought.
Market Opportunity
Install ‘zero carbon’ Papa pump system
which move water long distances to
elevated storage. Each community can
decide to use the water to grow two crops
instead of one, protecting crop yields from
drought, or use the water for treatment
and consumption for their growing village.
During the wet season, the water can be
released as part of a micro-pumped hydro
system, to provide electrical power to
support the other renewables on site.
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Innovation
By developing a new ancillary, Water
Powered Technologies Ltd’s multiple award
winning ‘Papa pump’ will now be able to
operate all year round so that communities
across Africa, Latin America and Asia can
capture surface flood water from seasonal
rains and transfer the water to where it
can be stored for later use. Cutting-edge
telemetry will be deployed with each Papa
pump so that remote impact investors and
governments can view the systems working
and help aggregate the carbon savings
generated by the Papa pump systems
compared with diesel pumps that are used
elsewhere.
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Exploitation Route
Strathclyde University will launch a CPD in
‘sustainable, zero carbon pump and storage
of water’ so communities and regional
governments around the world can access
WPT technology as a ‘game changing’ way
to transfer water to storage to fight climate
change with no carbon pollution. Charitable
partners World Vision will help scale the
sites and provide access to impact investors
to launch new pilots around the world.

Outcome and Next Steps
Together with the ‘sustainable, zero carbon
pump and store’ CPD and new ancillary,
Water Powered Technologies and charity
partners will work with impact investors to
launch a ‘zero carbon irrigation’ fund to help
support the upfront costs of surface flood
water pumping and storage so that every
community in developed and the developing
world can sustainably pump and store
water for food, energy generation, wildlife
preservation and amenity use, without
carbon emissions or depleting groundwater
aquifers.

Further information: http://gtr.rcuk.ac.uk/projects?ref=105278
Hugh Swire
Water Powered Technologies Ltd
Commercial Director
hugh@wptglobal.net
Doug Bertram
Strathclyde University
Associate Director: Engineering Online Centre & Senior Knowledge
Exchange Fellow douglas.bertram@strath.ac.uk
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Pilot to demonstrate scalability of Mobile Power’s
Technology: Delivery of power to 15 Villages in
Sierra Leone
105283, Energy Catalyst Round 6: Transforming Energy Access CR&D - Late Stage,
1/6/19 to 31/5/21, £987,873
Mobile Power | Winch Energy | World Hope International
Mobile Power has designed and tested an energy distribution ecosystem that supplies
clean, affordable electricity to African off-grid households using a smart battery pay-asyou-go rental system. The collaboration of Mobile Power, Winch Energy and World Hope
International aims to understand the fastest way to scale Mobile Power’s innovative
technology and business model with the aim of speeding up access to clean power to
African off-grid communities.
Market Opportunity
Globally, 1 billion people lack access to
electricity. In sub-Saharan Africa, population
growth outstrips electrification, even while
people increasingly rely on mobile phones
for communication and commerce. This
lack of energy access stifles economic
growth and limits living standards and
opportunities.
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Innovation
Mobile Power has developed a highly
efficient battery-sharing model that
delivers affordable, clean power to off-grid
communities in Africa. The core innovation
is in the cost-effective distribution of
electricity off-grid. Mobile Power’s “MOPO
Batteries” are charged at centralised solar
charging stations called “MOPO Hubs”.
The MOPO Batteries are then rented to
households or businesses by agents, who
are paid on commission, travelling up
to 10km from the hub delivering MOPO
Batteries to remote customers using a
mobile phone app.
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Exploitation Route
A key outcome of the project is to
understand the pros and cons of three
different routes to market.
1. Solar Mini-grids: MOPO Hubs will be
plugged into five of Winch’s Mini-Grids to
research the additional income streams
provided by distributing the power created
to a distance of 10km away, using MOPO
Batteries and distribution agents.
2. NGO Partners: NGOs with solar
installations on schools and health centres
will use MOPO Hubs to create sustainable
income streams to maintain them.

Outcome and Next Steps
Research funded through this project
will allow Mobile Power to understand its
options for business growth by seeing
which of the three models is most profitable
and capture the learnings of how to choose
locations, engage local communities,
choose agents and how best to manage
hubs, which is an important requirement set
out by potential investors who are interested
in providing further funding to allow rapid
business expansion.

3. Green Field Sites: Mobile Power will
identify five locations deemed potentially
more commercially viable than existing
solar assets.

Further information: http://gtr.rcuk.ac.uk/projects?ref=105283
Jono West
Founder
Mobile Power
jono@mobile-power.co.uk
www.mobile-power.co.uk

Haley Clark
Director of Anti-Trafficking and GenderBased Violence
World Hope International
haleyclark@worldhope.org
www.worldhope.org

Chris Kanani
Senior Business Developer
Winch Energy
chris.kanani@winchenergy.com
www.winchenergy.com
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GENSSIS (Gravitational Energy Storage &
Synchronous Inertial Stability)
132402, Energy Catalyst - R3 Early Stage (FS), 1/1/17 to 31/3/18, £188,473

Energy SRS Ltd | Marriott Drilling Group | UK Power Reserve | Bayliss Consulting |
Caley Ocean Systems | The University of Bristol
In collaboration with several UK companies, Energy SRS is developing a Gravitational
Potential Energy Storage concept to achieve at utility and community scale, a low carbon,
robust, sustainable technology. The commercial application for this zero-emission system
will integrate with power grid and community infrastructures and connected systems,
replacing thermal, fossil-fuelled plant to provide key ancillary services and help to facilitate
the increased grid penetration of sustainable power, smoothing & replacing lost system
inertia.
Market Opportunity
The key market targets are International
Power Grid Operators and Ancillary Service
Providers. Renewable energy producing
sources have increased, but mothballed
CO2 generating power plant tend to be
replaced with further carbon emitting
technologies. The gateway opportunity
exists to access the UK Ancillary Services
market by providing system services to
National Grid plc. UK Ancillary Services
Market is an expanding market (2014
£560m, 2016 + £1bn, 2021 projected at
£2bn) and can be accessed in a price
competitive way through a Commercial
Services Agreement.
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Innovation
GENSSIS is a robust electromechanical
battery system with a > 50-year lifespan,
whereby electrical energy can be converted
and stored as potential energy which is
accomplished using gravity.
The physics of the system, E=mgh, is not
the innovation here. The innovation lies in
the designed solutions to the engineering
challenges associated with a meaningful
up-scaling of the physics and to control
effectively the movement of a very large
mass within a deep shaft construction
system.
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Exploitation Route
Background Intellectual Property
(International Patent no.PCT/
EP2014/053759) provides the basis for
a combination of licensing and strategic
partnerships. Alliances will provide a
route to the Ancillary Services Market via
industrial partners having existing gridconnected infrastructure already operating
within this environment. Energy SRS is
also exploring commercial opportunities
in providing access to energy in Sub
Saharan Africa and South Asia as the global
requirement to transition to a low carbon
environment continues to intensify.

Outcome and Next Steps
January 2020: a current application for grant
support to Innovate UK, if approved, will see
the start of a 3 month project extension
to carry out a preliminary investigation
into the commercial opportunities in Sub
Saharan Africa and South Africa, results are
imminent.
Large scale demonstrator: this is the
principal next step for the project, and we
are currently advancing plans to accomplish
a construction and installation of a
commercially-viable module for testing in
2021.

Further information: http://gtr.rcuk.ac.uk/projects?ref=132402
Brendan McGrath
CEO & Founding Director
Energy SRS Ltd
brendanmc@energysrs.com
www.energysrs.com
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Daedalus: Reaching the Sun with Smart Solar
Panels
132705, Energy Catalyst - R4 Early Stage (FS), 1/1/17 to 31/3/18, £297,387
Trusted Renewables Ltd | University of Hertfordshire | Active Development Ltd
Project Daedalus produced prototype smart solar panels using a smart card operating
system supported by MasterCard. These contain embedded tamper-resistant chips which
deliver affordable energy in new ways. Each panel can become ‘blockchain oracle’ which
certifies renewable energy produced, cross-referenced to a registered location and unique
digital identity. Adding low-cost satellite connectivity means they can be tracked ‘anywhere’
in the world with millions recorded on a distributed ledger and panels can be deactivated if
fraud is suspected.
Market Opportunity
The solar PV market is growing
exponentially. Installed capacity worldwide
is expected to exceed 2 billion panels by
2020. The cost of solar power is falling
rapidly so subsidies (e.g. feed-in-tariffs) can
be eliminated and investment justified solely
on the renewable energy produced and
possibly stored locally. Being able to certify
that energy comes from green sources is
equally important.
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Innovation
Smart solar panels exploit emerging
“system on a chip” and wireless devices.
Analysts say there could be 50 billion
“Internet of Things” objects by 2020. Future
electricity grids will contain many of these
smart objects. There are already tens of
billions of smartcard chips costing around
$1.00 in use for payment and security
round the world. We can use them as
secure IoT devices. Smart solar panels
will stimulate new trading models and
significantly improve security of distributed
energy resources and resistance to carbon
accounting fraud.
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Exploitation Route
Patents have been granted in 33 sunny
countries around the world and the
consortium is in a good position to exploit
IPRs with commercial partners. This
includes a UK-based custom solar panel
manufacturer who produced prototypes
containing our embedded circuits. These
have been exhibited at several key events
and won a ‘best IoT application’ industry
award. We are now looking at licensing
this technology in a number of overseas
countries.

Outcome and Next Steps
Reliable power is desperately needed in subSaharan Africa and South Asia where power
shortages hamper growth and economic
development. Smart panels increase
confidence that overseas aid is being used
effectively whilst stimulating further UK R&D
investment from royalty income. As well
as focusing on rapidly maturing technical
concepts and scale-up opportunities, we
are addressing commercial and societal
issues related to adoption of new innovation
in developing countries, especially in areas
such as precision farming facilitated by
renewable energy.

Further information: http://gtr.rcuk.ac.uk/projects?ref=132705
Colin Mallett
CEO
Trusted Renewables Ltd
colin@trustedrenewables.com

Gill Amos
Managing Consultant
Active Development Ltd
gill@active-development.co.uk

Dr. Soodamani Ramalingam
Senior Lecturer
School of Engineering & Technology
University of Hertfordshire
s.ramalingam@herts.ac.uk
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Solar Oil – Solar Fuels and Feeds from Waste
132713, Energy Catalyst - R4 Early Stage (FS), 1/3/17 to 31/3/18, £89,989
Phycofeeds Limited | Cranfield University
Phycofeeds brings solar biofuels and aquaculture feeds from waste. We allow global
biotechnology enterprises to exploit fully large scale bio-processing bringing new products
and services to market, improving our customers’ capabilities in energy efficiency, waste
recycling, business processes, product innovation and commercial performance.
Market Opportunity
Global biofuels are valued at $168.18bn
(€149.05bn) in 2016 and are expected to
reach $246.52bn by 2024 at a 4.92% CAGR.
Global aquafeed is set to grow to $155bn
by 2022, with a CAGR of 13.2%, with fish
and mollusc feed accounting for 75% of
the market. A 5% market penetration with
aquafeed from bio-sources equates to
$7.8bn globally. Biofuels and fish feed from
waste nutrients using solar energy has the
potential to address this growing market.
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Innovation
Phycofeeds provides modular and
scalable solar reactors, operational in nonagricultural land and deserts. The solar
thermal reactor is designed for high heating
and cooling rates, optimal heat transfer and
product throughput capacity with lower
CAPEX compared with conventional CSP.
Waste is recycled for both fuel and feed
markets and for economic viability. Technoeconomic modelling for microalgae based
biofuel achieved a minimum sale price
of $1.23/kg and further cost savings are
expected using waste.
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Exploitation Route
Prototype testing has delivered precommercial feasibility in India, discussed
at SolarPACES 2017, Santiago, Chile and
the Indian Institute of Petroleum, Dehradun,
at the UK-India Workshop on Energy for
Economic Development and Welfare.
Phycofeeds will make and produce biofuels
via its own, scaled deployments initially
and with global partners looking to diversify
renewable fuels and bio-sourced aquafeed.
In parallel, annually renewable global, site &
group licences for Phycofeeds’ technology
will be offered to customers in the oil and
gas and aquaculture sectors. Strategic
customer relationships will be developed
to seed new markets such as high value
chemicals and nutraceuticals.

Outcome and Next Steps
Field testing will validate the integrated
model and quantify bio-oil, fuel and water
by-product fertiliser potential. A pilot
installation to refine the core technology at
pre-commercial stage with design, proven
process engineering and predictable outputs
will then follow. Our strategy will focus on
improving TRLs at the pilot stage leading
to market deployment, based on a proven
pilot installation to demonstrate commercial
viability. Post-pilot, commercialisation
will be pursued through a combination of
technology licensing, joint development and
consulting services.

Further information: http://gtr.rcuk.ac.uk/projects?ref=132713
Dr Matt Pearce
Founder and CTO
Phycofeeds Limited
matt@phycofeeds.com
www.phycofeeds.com
Professor Chris Sansom
Centre of Renewable Energy
Cranfield University
c.l.sansom@cranfield.ac.uk
www.cranfield.ac.uk/centres/centre-for-renewable-energy-systems
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Project Zero Emission Vehicle Battery
Remanufacturing for Energy Storage Applications
(Project Zebra)
132718, Energy Catalyst - R4 Early Stage (FS), 1/4/17 to 31/3/18, £246,315
Aceleron | Blue Vine Consultants | Alp Technologies
Growing market rollout of EVs has created a waste management challenge associated with
end of life (EoL) lithium ion batteries. This project looks to: i) upscale the demonstrated
consumer battery reuse testing and manufacturing process to handle automotive Li-ion
batteries; ii) Investigate the innovative and economic feasibility of the project process of
battery remanufacturing and iii) demonstrate the remanufactured battery packs in one of the
potential applications.
Market Opportunity
Currently, no UK facility exists with the
capability to recycle Li-ion batteries. From
engagement with waste management
companies and OEMs, the current solution
is to store the batteries in a facility until
either shipment or a better solution is
available. Market research has shown that in
2020 13,000 EoL automotive battery packs
will be processed.
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Innovation
This project will address this gap in the
market through the development of
techniques to safely and sustainably
disassemble waste automotive Li-ion
batteries, identify viable cells and create
remanufactured battery packs and
algorithms to monitor the batteries in
operation. The algorithm is an important
innovation which will enable remote
monitoring and performance trending of the
produced reused battery packs.
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Exploitation Route
Primary exploitation is the remanufactured
energy storage technology which will allow
lithium-ion waste management to be sold as
a service to waste management companies
and OEMs. The remanufactured battery
packs can then be sold as devices in both
the UK and developing regions in which
the model can help the local people have
improved energy access.

Outcome and Next Steps
Overall project objectives are: i) upscale
battery reuse testing and remanufacturing
process to handle automotive Li-ion
batteries, moving from TRL2 to TRL4; ii)
investigation into the economic feasibility
of the battery remanufacturing process and
iii) demonstrate the remanufactured battery
packs in an application.

Further information: http://gtr.rcuk.ac.uk/projects?ref=132718
Laura Allerston
Business Development Lead
Aceleron Ltd
laura@aceleronenergy.com
www.aceleronenergy.com
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Creating virtual demand response assets using
predictive modelling and machine learning
algorithms, with special application to Thailand
132960, Energy Catalyst Round 4 - Early Stage ISCF, 1/2/18 to 31/3/19, £182,814
GridDuck | Chulalongkorn University (Bangkok) | I-ON Communications (South Korea)
We have completed a project to trial a Demand Response (DR) intervention with air
conditioning units in offices and apartments. The air conditioning compressors were
equipped with GridDuck’s wireless relays to be able to switch them quickly on and off.
Demand Response commands were sent using the OpenADR protocol from I-ON’s control
centre in Seoul. A questionnaire (pre- and post-trial) was developed by Dr Tongsopit
Sopitsuda (UC Davis). The installations were performed by technicians from Chulalongkorn
University. The academic leads were Dr Tanagorn Jenawasin and Assistant Professor
Surachai Chaitusaney.
Market Opportunity
DR can help integrate solar in the grid
by smoothing out peaks in electricity
consumption and troughs in solar
production. In Thailand, DR is in trial stage
and GridDuck is involved in several trials.
Innovation
Until now, smaller assets were not
economical to get connected, due to high
costs and low predictability. In this project
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we used low-cost hardware that was simple
to install on 26 air conditioning units.
This project also tackled the poor
predictability of small assets by combining
similar loads into larger virtual loads.
GridDuck created a simulation of the
behaviour of similar-sized electrical
appliances. A virtual DR asset is comprised
of several small appliances that share a
similarity (location or appliance type), but
that can be bid into half-hourly energy
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flexibility markets as one virtual asset. The
aim here was to predict the consumption of
a virtual asset 5 min and 30 mins out, which
was achieved using fridges.
Exploitation Route
As a result of this project, we have been
invited to participate in a larger trial (200
sites) with one of the two DNOs/energy
resellers in Thailand, PEA (Provincial

Electricity Authority). We are also about to
start a project with the carmaker Hyundai
in Chiang Mai (Thailand’s second largest
city), with 80-150 electric vehicles (deferring
charging to off-peak).
Outcome and Next Steps
The project started in 2018 and ended in
November 2019. Results are available.

Further information: http://gtr.rcuk.ac.uk/projects?ref=132960
Gregor Hoefter
CEO
GridDuck
gregor@gridduck.com www.gridduck.com

Wheesung (Tony) Lee
R&D Business Strategy
meduriws@i-on.net
www.i-on.net/eng/lams/

Assist. Prof. Dr. Surachai Chaitusaney
Head of Power System Research Laboratory
Department of Electrical Engineering
Chulalongkorn University
Bangkok
surachai.c@chula.ac.th
www.ee.eng.chula.ac.th
www.eri.chula.ac.th
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Establishing Mutually Beneficial Local Energy
Markets (EMBLEM)
133216, Energy Catalyst - Early Stage - Round 5, 1-1-18 to 31-12-18, £298,810
Scene Connect Ltd | Swanbarton Limited
Establishing Mutually Beneficial Local Energy Markets (EMBLEM) tested the feasibility of
a pioneering energy trading system for local energy economies that aims to be a costeffective demand-response solution which simultaneously reduces energy consumer bills
and increases the affordability of renewable energy assets. Designed for the Global South,
EMBLEM integrates Scene Connect’s Cloud Solar, an off-grid energy metering and control
hardware, and Swanbarton’s Smart Trading platform to deliver an innovative product, tested
on the island of Iona.
Market Opportunity
Our target markets are remote off-grid and
peri-urban communities in the Global South.
The main commercial offering will establish
a renewably powered energy trading
market for DC nanogrids. The International
Energy Agency estimates that 60% of new
electrification in the Global South will come
from off-grid solutions, equally distributed
between nanogrids and individual systems.
They suggest that 36% of total investment
in energy access (~$50billion) by 2030 will
go toward minigrids.
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Innovation
There are two primary innovations. A fully
liberalised P2P energy trading platform that
utilises software ‘agents’ which negotiate
prices between users in real-time, without
any centralised control. The second is
the development of novel, modular, DC
nanogrid metering and control hardware
that facilitates the incremental expansion of
distributed energy resources on nanogrids.
Combined, these technologies provide the
commercial and technical infrastructure for
evolving grids leading to end users climbing
up the energy access ladder.
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Exploitation Route
The EMBLEM product will be a hardwaresoftware technology component for new
and existing DC nanogrid systems. Being
a modular product, it will allow integration
with different nanogrid developers in
different regions of the Global South. The
ability of the product to be retrofitted to
existing systems facilitates an important
additional route-to-market opportunity when
older, existing systems need to be upgraded.

Outcome and Next Steps
Outcomes from the UK, on-grid, trial with 30
participants (24 consumers, 6 prosumers)
saw average annual savings of £260
(excluding network costs). Prosumers saw
a 60% increase in revenue from the sale of
renewable energy. The results demonstrate
the product can deliver a mutually beneficial
local energy market. The next step is to
undertake a commercial trial in the Global
South on a DC nanogrid in the context the
system is designed for.

Further information: http://gtr.rcuk.ac.uk/projects?ref=133216
David Jones
Project Manager
Scene Connect
david.j@scene.community
https://scene.community/
Clive Tomlinson
Head of R&D
Swanbarton Limited
clive@swanbarton.com
www.Swanbarton.com
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Entrust Smart Home Microgrid
133218, Energy Catalyst - Early Stage Round 5 ( FS), 1/12/17 to 28/2/19, £97,268
Entrust Smart Home Microgrid Ltd
Smart hybrid DC/AC technology can deliver up to 98.2% efficiency for space heating, hot
water heating, air conditioning, water pumping and EV charging. This allows for smart
microgrid solutions supporting off-grid and on-grid applications. Renewable electricity
(wind and solar PV) outputs is DC current. Our technology can use DC current to power
devices (e.g. hot water heating) without conversion losses. This allows for maximum use of
renewable electricity whilst also having a back-up grid (AC) supply.
Market Opportunity
The market opportunity is huge – the global
air-conditioning market alone is worth over
$115 Billion. With applications in space
heating, hot water heating, water pumping
and EV charging, our EnSmart technology
is a genuine energy game-changer. Demand
for energy is set to grow exponentially.
At the same time, we have to respond
to the climate crisis. Our EnSmart range
of technology is specifically designed to
maximize energy generation, storage and
use, meeting the challenges of the 2020s
and beyond.
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Innovation
EnSmart is our own patented technology.
EnSmart can support both off-grid and
hybrid-grid solutions. The smart technology
maximises the use of renewable electricity
produced at source (e.g. from solar
PV panels) to power heating and air
conditioning, which are big consumers
of power. EnSmart is able to use both DC
and AC current, which not only maximises
efficiency but also allows grid electricity
to be used when renewable energy is not
readily available (e.g. winter with no sun).
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Exploitation Route
Partnerships are proposed with Chinesebased, major manufacturers of space
heating and air conditioning. Furthermore,
a bank in Nigeria is looking at EnSmart to
power cash machines direct from solar
PV. The EnSmart technology is also the
backbone of a new Innovate UK funded
project to support EV charging in public
places. By using innovative battery storage
and two-way grid solutions, EnSmart can
charge 6 EVs simultaneously whilst also
balancing electricity loads on the grid.

Outcome and Next Steps
Following extensive laboratory and in-field
testing, our EnSmart technology is now
ready for deployment in domestic and
commercial markets. By mid 2020, EnSmart
will be operating in China, Nigeria and
the UK – supporting space heating, cash
machines, water pumping and EV charging
solutions. With significant UK and overseas
investment already committed, we will be
looking at a further investment round during
2020 to exploit the EnSmart technology still
further.

Further information: http://gtr.rcuk.ac.uk/projects?ref=133218
Stephen Parkinson
Business Director
Entrust Smart Home Microgrid Ltd
Stephen.parkinson@entrustmicrogrid.com
www.entrustmicrogrid.com
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Energy Catalyst Projects in attendance
In addition to our Showcasing Projects, we have a series of recently started projects
attending today’s Rushlight Show. Further details of their projects are covered in this section
of the directory

Carruthers Wheel: Very Low Head
Hydro-electricity
105267, Energy Catalyst Round 6: Transforming Energy Access FS , 1/8/19 to 31/7/20,
£244,044

Carruthers Renewables Ltd | AFRC, University of Strathclyde
The Carruthers Wheel project vision is to electrify rural Sub-Saharan Africa and South East
Asia by utilising 1-5m head drops in rivers, in an environmentally benign fashion. Carruthers
Renewables Ltd is creating a framework for building and maintaining the Carruthers Hydro
System locally and a method of mass manufacture for a flat-pack Carruthers Wheel. Both
the construction of the System and manufacture of the Wheel will be in-country.
Further information: http://gtr.rcuk.ac.uk/projects?ref=105267
Penelope Carruthers
CEO and Co-Founder
penelope@carruthersrenewables.co.uk
www.carruthersrenewables.co.uk
David Ross Carruthers
Director and Co-Founder
drc@carruthersrenewables.co.uk
www.carruthersrenewables.co.uk
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PyroPower Africa
105268, Energy Catalyst Round 6: Transforming Energy Access FS, 1/6/19 to 31/5/20,
£299,810
PyroGenesys Ltd | African Agricultural Technology Foundation | Babban Gona Farmer
Services Nigeria Limited | ICMEA-UK Ltd | Koolmill Systems Limited | Mobinet Blue 34
Limited | University of Leicester
PyroPower Africa is using satellite data to develop a portfolio of bioenergy installation sites
across Nigeria. The containerised pyrolysis technology will generate consistent, affordable
renewable electricity and process heat for off-grid African communities and rural industries.
Crop waste purchased from farmers will fuel the system which simultaneously produces
exportable commodities used to repatriate investor capital and profits. A mobile phone
payment system will process cashless power purchase transactions in remote locations
with no banking infrastructure.
Further information: http://gtr.rcuk.ac.uk/projects?ref=105268
Simon Ighofose
CEO
PyroGenesys Ltd
Simon@PyroGenesys.com
www.pyrogenesys.com

Alec Anderson
Director
Koolmill Systems Limited
alec@koolmill.com
www.koolmill.com

George Marechera
Business Development Manager
AATF
marechera@aatf-africa.org
www.aatf-africa.org

Andrew Otiko
Director
Mobinet Blue 34 Limited
andrew@mobinetgroup.com
www.mobinet-international.com

Kasope Aleshinloye
Field Operations Manager
Babban Gona Farmer Services Nigeria Ltd
kasope.aleshinloye@babbangona.com
https://babbangona.com

Professor Kevin Tansey
School of Geography
Geology and the Environment
University of Leicester
kjt7@le.ac.uk
https://le.ac.uk/

Malcolm Glendenning
Director
ICMEA-UK Ltd
malcolm.glendenning@icmea.it
www.icmea.it/en
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Africhar
105269, Energy Catalyst Round 6: Transforming Energy Access FS, 1/7/19 to 30/6/20,
£294,060
Carbon Compost Company Ltd | Helec Ltd | Outsourced Manufacturing Services Ltd |
TWI Ltd
Using the Exeter Retort, a very efficient method of charcoal production, we are bringing
simple and effective energy generation to Sub-Saharan Africa. Excess syngas is removed
from the retort during charcoal production. It is cooled, cleaned and stored in flexible gas
bags for use in a CHP unit or generator. Hot water is a by-product of the cooling process.
Each firing of the retort will result in three forms of energy production without using fossil
fuels at all.
Further information: http://gtr.rcuk.ac.uk/projects?ref=105269
Robin Rawle
Director
Carbon Compost Ltd
admin@carboncompost.co.uk
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Feasibility study for applications of NowLight in
BOP markets
105273, Energy Catalyst Round 6: Transforming Energy Access FS, 1/8/19 to 31/7/20,
£248,268
Deciwatt Ltd
NowLight allows users to create instant light and power from the pull of a cord. Unlike
solar solutions, NowLight provides weather-independent task lighting and power for
mobile devices. This project will explore the applications of NowLight in ‘Bottom of the
Pyramid’ (BOP) markets through trials in D.R. Congo and Pakistan. The project will also test
various consumer financing mechanisms for NowLight, including the development and
implementation of integrated ‘Pay-As-You-Go’ technology.
Further information: http://gtr.rcuk.ac.uk/projects?ref=105273
Chris Skilton
CEO
Deciwatt Ltd
chris@deciwatt.global
https://deciwatt.global
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Establishing Mutually Beneficial Local Energy
Markets 2 (EMBLEM 2)
105274, Energy Catalyst Round 6: Transforming Energy Access CR&D - Mid Stage,
1/6/19 to 31/5/21, £800,700
Scene Connect | Connected Energy Technologies | Swanbarton | Gham Power |
Dassy Enterprises
EMBLEM 2 is exploring the benefits of peer-to-peer energy trading in two novel ways, with
sites in Nepal and Rwanda. The first P2P market is an ‘evolving’ DC nanogrid for rural off-grid
areas that can grow as and when end users choose to invest in new generation, storage and
demand appliances. The second P2P market is AC on-grid for urban locations where there
are significant network constraints and the cost of adding renewable energy is significant.
Further information: http://gtr.rcuk.ac.uk/projects?ref=105274
Vijay Bhopal
Managing Director
Connected Energy Technologies
vijay@connectedenergy.net
www.connectedenergy.net

Anjal Niraul
CEO
Gham Power
Anjal@ghampower.com
https://ghampower.com

David Jones
Project Manager
Scene Connect
david.j@scene.community
www.scene.community

François d’assise Nezerwa
CEO
Dassy Enterprise
entreprise_dassise@yahoo.fr
www.dassy-entreprise.com

Derian Scott
Project Manager
Swanbarton
derian@swanbarton.com
https://swanbarton.com/
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WEGEN – World Engine GENerator
105279, Energy Catalyst Round 6: Transforming Energy Access CR&D - Mid Stage,
1/7/19 to 31/5/21, £1,072,059
OakTec | Sutton Power | Good Farmland Management | EP Barrus
WEGEN builds on the outputs of OakTec’s EDGE (ECAT1)and SAGE (ISCF) projects. WEGEN
brings in new partners Sutton Power and Good Farmland Management (Kenya), who bring
generator and anaerobic digestion expertise to the consortium. The project will use OakTec’s
Pulse-R engine technology to deliver biogas specific generators for farm scale AD plants in
Sub-Saharan Africa (Kenya), demonstrated and trialled in the project timescale. The project
outputs address the need for reliable, cost effective generators that can deal with the
demands of biogas and meet the challenge that faces AD plant installers globally in turning
biogas into useful power.
Further information: http://gtr.rcuk.ac.uk/projects?ref=105279
Tom Harrison
Commercial Director
OakTec
tom.harrison@oaktec.net
www.oaktec.net

Cecile Pompei
Project Lead
Good Farmland Management
cecile@sistema.bio
www.sistema.bio

Richard Sutton
Managing Director
Sutton Power
richard.sutton@suttonpower.co.uk
www.suttonpower.co.uk

Dan Taylor
Industrial Division Sales Lead
E P Barrus
dan.taylor@barrus.co.uk
www.barrus.co.uk
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Productive Use of DC Solar Power in Africa to
Improve the Quality of Rural Life
105282, Energy Catalyst Round 6: Transforming Energy Access CR&D - Mid Stage,
1/9/19 to 31/8/21, £846,955
Africa Power Ltd | divi LLC | Loughborough University (CREST) | London School of
Hygiene and Tropical Medicine (LSHTM – ARTEC) | Unconventional Solutions
This project will develop complete “Businesses-in-a-box” to enable the productive use of
power by small businesses, small holders and micro-entrepreneurs in rural Africa. We
will source, develop and improve relevant high efficiency DC equipment and marry this to
dedicated Pay-As-You-Go solar power systems. Detailed economic models will ensure the
businesses are viable and can pay the rental costs, which will include the power system,
end-use appliances, access to business inputs, training, support and maintenance.
Further information: http://gtr.rcuk.ac.uk/projects?ref=105282
Dr Alastair Livesey
Managing Director
Africa Power Ltd
alivesey@africapowerltd.com
www.africapowerltd.com
Kevin Allen
CEO and Managing Partner
divi LLC
kevin.allen@divipower.com
www.divipower.com
Dr Matthew Little
Research Associate
CREST, Loughborough University
m.e.little@lboro.ac.uk
www.lboro.ac.uk/research/crest
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Dr Charlotte Ray
International Development Consultant
Unconventional Solutions
charlotterebeccaray@gmail.com
www.linkedin.com/in/charlotte-ray12b8ab3a
Dr Christopher Rice
Business Development Manager
ARTEC
London School of Hygiene and Tropical
Medicine
christopher.rice@lshtm.ac.uk
http://arctec.lshtm.ac.uk
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