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Another uncertain year for the UK solar industry
SINCE THE INTRODUCTION of feed-in tariffs in 2010, it’s been
a roller-coaster ride for the solar industry. As we look forward to
the rest of 2015, uncertainty once again prevails. The results of
the current CfD auction are keenly awaited but may not provide
much of a guide to the future. The prospects for the next round
of CfDs in the autumn is questionable, given budget constraints.
Moreover, the dramatic fall in oil and gas prices in recent months
means that, potentially, top-up payments made under CfDs are
going to be much higher than would have been expected a few
months ago, providing a further strain on the budget.
It did seem last year that a number of the big international
developers would exit the market in 2015 in search of better
opportunities elsewhere. However, at the moment, that seems
not to be the case. It looks as though there remains an interest
in buying project rights in order to bid for CfDs in the auction
next autumn, despite concerns over the budget. This means that
originators will get paid their expenses but development fees will
be conditional on the project obtaining a CfD. Of course, a ready
market still exists for sub-five megawatt projects, which remain
eligible for ROCs (until 2017) as well as feed-in tariffs. Feed-in
tariffs have been largely neglected in recent years, no doubt
tainted by the events of 2011. However, there seems to be a
resurgence of interest in them. The ability to get a six-month tariff
guarantee through an application for preliminary accreditation
gives protection against degression during the six-month period
and the opportunity to receive a twenty year index-linked tariff is
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not to be sniffed at. That said, the forthcoming tariff degression
in April will obviously make feed-in tariffs less attractive.
Furthermore, as a result of a recent change in policy, the budget
for the “large commercial band” above 50 KW will be split, with
the majority of the budget being allocated to building-mounted
projects. This means that it could take very little deployment of
ground-mounted projects to trigger further degressions from July
onwards.
The government remains keen on encouraging rooftop
deployment. When feed-in tariffs were first introduced, the main
interest was in residential rooftop projects, no doubt because
of the extremely generous tariffs that were on offer. However,
the experience of trying to do business with registered social
landlords proved off-putting to many developers. Commercial
rooftop projects are not proving to be particularly attractive either,
with complexities caused by the landlord and tenant relationship
and the fact that the project viability will depend on the strength
of covenant of the occupier who will commit to buying the
electricity. Despite the difficult environment the solar industry
has proved extremely resilient over the last five years and will no
doubt find a way to prosper in the current climate.
Neil Budd is a solicitor and Director of Renewable Energy at
the London office of law firm SGH Martineau LLP
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Local energy required

PV-based electricity generation is expected to continue rapid growth in 2015. Practical
solar power systems owe their success to many factors including continual improvements
in underlying technologies.

Mega cities of the future will require local electricity production. Midsummer argues that
solar ‘roof energy’ is the answer.

22 Solar market predictions for 2015
24 Voltage optimisation - a ray of sunshine

IHS Technology analysts top 10 predictions for the 2015 global photovoltaic (PV) market.

Combining voltage optimisation, a well-established energy-saving technology with solar
installations can provide substantial benefits to businesses.

26 Energy revolution takes off for solar across East Africa

With reliable suppliers moving into the market, the often high cost of diesel and
increasingly political support, it was only a matter of time until East African countries
began to capitalise on their plentiful sunshine hours and the benefits of renewable, more
sustainable energy sources

30 Seamless integration of thin-film PV in the built environment
Over the last decade the industry has witnessed the growth of crystalline Si based
photovoltaics at the expense of thin-film technologies.

34 Panel manufacturing greener in Europe

A recent study has suggested that solar panels produced in Europe carry a lesser carbon
footprint than those made in China. With growing interest and concern of environmental
impact of PV, the report points to changing global dynamics.

36 Autarco the world’s first single solution brand
38 Five asset management predictions for 2015

In an industry founded on multiple components, one company offers a smart solution.

Good solar asset management needs a cross-disciplinary team of experts both technical
and commercial to work together to ensure that solar technology can produce a return of
the investment while meeting quality and industries standards.

41 Ecobuild product showcase

Ecobuild will be held in London from 3-5 March. Over 40,000 people visited in 2014 and
2015 promises to be just as busy and takes a look at some of the companies and their
offerings.

44 Electrifying energy storage

A number of studies highlight that it is becoming increasingly essential to deliver a secure
and reliable sustainable electricity network to meet rising demand.
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Solarcentury to build unsubsidised
solar farm in Panama
SOLARCENTURY has been selected
to engineer, procure, construct (EPC),
operate and maintain a solar farm for solar
investor ECOSolar in Coclé province,
central Panama. Working with local solar
company Hybrytec, Solarcentury will
install the 9.9 MWp ‘Divisa Solar’ system
which will be the biggest solar farm in
Panama connected to the spot market,
capable of producing enough clean solar
electricity to power around 3000 homes.
This is one of a handful of spot-market
solar farms in the world and is a further
demonstration of solar displacing fossil
fuels with zero subsidy.
ECOSolar recognises the need to
support the development of renewable
technologies, such as solar which is low
impact, with no smell, noise, moving
parts and minimal visual impact, being
low to the ground. Adding clean solar
electricity to the energy mix in Panama
will not only help to meet the country’s
growing electricity demand but also help
reduce carbon emissions, since less fossil
fuel will be consumed, releasing climate
warming carbon dioxide. The Divisa
Solar project will offset greenhouse gas
emissions by more than 4,850 tons of
CO2 equivalent annually.
Alberto Rabanal, CEO at ECOSolar
stated, “ECOSolar has positioned itself
as a go-to investor for solar projects and
in this particular case, this solar farm
has been developed from scratch by the
ECOSolar team to sell 100 percent of its
generated electricity to the Panamanian
spot market. The construction of the
solar farm was financed through a nonrecourse loan from the Inter-American
Development Bank.
With over 15 years’ experience installing
solar across Europe, and more recently in
Africa, we are confident that Solarcentury
is the best partner for the Divisa
Solar project. Bringing Solarcentury’s
engineering expertise and experience of
installing solar, particularly at large scale,
to Panama, with local knowledge provided
by Hybrytec, offered us a highly attractive
investment opportunity. The project helps
6 www.solar-uk.net I Issue I 2015

Lightsource
expands solar
portfolio with
£103 million
funding package
from The RBS
LIGHTSOURCE RENEWABLE
ENERGY LIMITED has secured
a £103 million term loan for the
acquisition of 14 UK solar assets
(13 UK ground mounted solar farms
and 1 UK commercial roof top) with
RBS. This latest portfolio of 14 UK
solar assets generates enough green
electricity to power over 11,286 UK
households.

ECOSolar fulfil our mission to change
the energy paradigm in Panama towards
a cleaner and more accessible energy
future.”
Hybrytec will manage all electrical and
mechanical aspects of the project,
including the installation of the PV panels.
Construction will be supported by the
employment of local labour.
Frans van den Heuvel, CEO at
Solarcentury commented, “It’s all systems
go as we now bring our experience
of building large-scale solar to Latin
America, the third continent in which
we’re designing and building solar
systems. We have offices in Chile, Mexico
and Panama, and with a growing pipeline
of projects throughout the Latin American
region, we welcome the opportunity to
work with forward-thinking investors,
such as ECOSolar. The company has
a deep understanding of the solar
market and recognises solar as a stable,
environmentally positive investment
opportunity. Working with experienced
local partner Hybrytec, we’re confident
that the Divisa Solar project is going to
be a smooth installation. We’re looking
forward to connecting the system to the
grid in a few months.”
Construction commenced in January
2015 with the aim of connecting to the
grid in May 2015.

RBS has a established presence in
the UK solar market, having funded
c. 500MWp utility scale and rooftop
solar transactions to date, acted as
arranger, account bank, hedging
bank, facility agent and security
trustee. This latest deal represents
a major transaction in the UK to
support large scale solar energy
projects. Paul McCartie, Finance
Director for Lightsource comments:
“We have a strong appetite for
development and a significant
pipeline. RBS has proven to be
an exceptional, supportive partner
and we have appreciated its strong
market knowledge and commitment.”
Craig Love who is a Director on the
Infrastructure & Structured Corporate
Financing, RBS, commented: “We
are delighted to support this project
which represents a significant deal for
Royal Bank of Scotland, and further
endorses the expertise of our team.
We highly value the relationship
developed with Lightsource through
this transaction and earlier financings.
We have a pipeline of deals in the
UK solar space that we are currently
working on including further large
scale projects under the Renewables
Obligation and rooftop projects under
the Feed-In Tariff regime.”

NEWS I ROUNDUP

Solar electricity almost doubled in UK last year
THE OFFICIAL Department of Energy
and Climate Change (DECC) figures out
end of Jan show that solar electricity
generation almost doubled over the
course of last year, with almost 5GW
of capacity at the end of 2014 up from
2.8GW at the end of 2013. This is enough
power to supply the equivalent of
1.5million homes.
The statistics, part of numbers released
on a monthly basis by DECC, reflect
steady growth in the UK solar industry
and rapidly falling costs, much of which in
the large-scale solar sector.
Paul Barwell, CEO of the Solar Trade
Association commented: “This milestone
achievement is testament to the hard
work of Britain’s several thousand solar
businesses, almost of all of them small
and medium sized companies, who
are all at the forefront of a real solar
transformation as the technology steadily
becomes one of the cheapest sources of
clean, home-grown power.”
The UK now has over 650,000 solar
installations, across homes, offices,
schools, churches, warehouses, farms,
police stations, train stations and even a
bridge. Paul Barwell continued:
“We are now well underway to a million
solar installations, of all shapes and sizes,
across the country. This is a world class

achievement and something the Coalition
Government can be proud of.” “Analysis
has shown that solar is the most popular
form of energy generation, and could
provide 50,000 jobs by 2030 if given the
right support.”
Solar clearly works in Britain. Panels in
London generate 65 percent as much
energy as in Madrid, and the panels work
more efficiently in cooler temperatures.”
“Solar could by 2020 be cost competitive
with gas and no longer need any kind of
Government support at all on homes and
commercial roofs. But we will only reach
that point if the next Government provides
a stable policy framework and a level
playing field with other technologies.”
“Last year was a rollercoaster for the
solar industry, with the closure of the
Renewables Obligation to large solar
farms sending shock waves of uncertainty
across the renewables industry. The
outlook from this April is a concern and
it seems to make little sense to stymie
such a success story. I hope the new
Government will build on this success
and set higher solar targets for 2020 and
provide the stable business environment
the industry needs to deliver.”
The Solar Trade Association has
developed a ‘Solar Independence Plan’,

and is urging the Government and all
political parties to support the proposals
which will effectively double solar
ambitions for little extra cost. Analysis
has shown that the next Government
will have a big opportunity to get the first
low-carbon technology off subsidy within
the course of the next Parliament–quite
an achievement if it succeeds in getting to
that point.
Paul Barwell, CEO of the Solar Trade
Association commented: “This milestone
achievement is testament to the hard
work of Britain’s several thousand solar
businesses, almost of all of them small
and medium sized companies, who
are all at the forefront of a real solar
transformation as the technology steadily
becomes one of the cheapest sources of
clean, home-grown power.
The Solar Trade Association has
developed a ‘Solar Independence Plan’,
and is urging the Government and all
political parties to support the proposals
which will effectively double solar
ambitions for little extra cost.
Analysis has shown that the next
Government will have a big opportunity
to get the first low-carbon technology
off subsidy within the course of the next
Parliament–quite an achievement if it
succeeds in getting to that point.

Magnetar Solar purchases solar portfolio from Solarcentury
SOLARCENTURY has announced that Magnetar Solar (UK) Ltd has purchased
Solarcentury’s 71MWp pipeline of solar PV projects, and has selected Solarcentury to
build an additional 40MWp of projects for Magnetar Solar.
Frans van den Heuvel, CEO of Solarcentury said, “We are pleased to announce the
sale of our solar portfolio to Magnetar Solar. With eight sites already under construction,
the close working relationship we are forming with Magnetar Solar is a win-win for
both companies and supports the urgent need to develop renewable energy sources
to improve the UK’s energy independence. We are delighted that Magnetar Solar has
selected Solarcentury as a partner for its projects and we are very pleased to be working
with a world-class investor like Magnetar Solar for the sale of our own sites.”
“The government’s goal to increase the UK’s solar energy capacity and decrease its
dependence on fossil fuels has made solar an extremely attractive market,” said Alan
Shaffran, a director of Magnetar Solar. “We’re pleased to be partnering with Solarcentury
to expand our solar energy portfolio and construct worthwhile solar projects such as
these to help boost the UK’s solar industry.”
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Sharp partners with Samsung SDI
to offer solar energy solution
SHARP has announced it is partnering
with Samsung SDI to offer a complete
energy and battery management system
to homeowners in the UK. The all-in-one
solution features solar modules from
Sharp and an all-in-one battery storage
from Samsung SDI.

as an energy and battery management
system. The VDE tested Lithium Ion
battery system (3.6 kWh) has a 10 year
performance warranty.

Peter Thiele, President of Sharp Energy
Solutions Europe, said: “This partnership
is a strategic decision to help Sharp meet
its objective of becoming a complete
energy solutions provider. Our solar
modules and the all-in-one battery from
Samsung SDI fit perfectly together
to provide a high quality solution for
homeowners, minimising their energy
costs and maximising their independence
from suppliers.”

The solution, including solar modules and
battery, will be eligible for finance through
the accredited Sharp installer network.
Sharp is a pioneer in energy efficiency
and energy management, with over 50
years’ experience in the development
of high-performance, reliable PV
technologies. The partnership with
Samsung SDI is part of the company’s
growing energy solutions business in
the UK, and will ensure homeowners
benefit from maximum efficiency on PV
installations and substantial savings on
energy bills.

By using the solution, which is quick and
simple to install, homeowners can cut
their household bills and gain greater
independence from rising energy costs.
Easy to use, a PC or smartphone interface
lets users see in real time how much
energy has been generated and how
much is currently stored, and shows
whether any system maintenance is
required.
The stand-alone all-in-one solution
contains all devices required to operate a
solar system: battery, photovoltaic inverter
and battery inverter / charger, as well

Samsung SDI batteries are the best in
class. Samsung SDI’s integrated battery
charger stores the electricity generated
during daylight hours for consumption
as and when required. The PV inverter
is capable of a maximum power output
of 6.6 kWp, which equals up to 26
units of Sharp’s 250 W modules. Two
independent Maximum Power Point
(MPP) trackers maximize the flexibility
for installations on south facing and eastwest facing roofs, ideal for family homes.
The system is compliant to both G83/2
and G59/3.

BayWa r.e. buy
out wholesaler
Metgen
BAYWA R.E. has announced the
buyout of Hampshire based solar PV
wholesaler Metgen Ltd.
Located in Lymington, Hampshire,
Metgen are close to the ‘Solar Hub’
of Bournemouth and Poole, and the
wider south coast, an area that holds
great potential for BayWa r.e. as they
look to supply a customer base keen
to grow.
With solar PV becoming an
increasingly important part of the
UK’s energy mix, the future for the
sector is bright, even if the market
remains challenging.
Ian Draisey, Managing Director of
BayWa r.e.’s PV trade business
in the UK, says “We see this as a
very positive step for all concerned.
Through a combination of our
product range and in-depth technical
support, I am confident that we will
be ideally positioned to carry on and
advance the support and service that
Metgen has provided over the years.
Our challenge now is to prove this to
Metgen’s customers – I am confident
that they will be satisfied with our
service and see working with us as
‘business as usual.”
Ed Webb, Managing Director of
Metgen Ltd adds “It is always been
our endeavour to deliver a range of
products and services specifically
tailored to our customers and their
businesses. BayWa r.e. buy into
the Metgen philosophy of customer
care and personal service, and we
believe that BayWa r.e. will ideally
support our customers through these
changing times.”
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SMA Solar anticipates difficult year
THE MANAGING BOARD of SMA
Solar Technology AG is anticipating a
difficult fiscal year 2015 and a decline
in sales. For 2014, the Managing Board
is confirming the upper end of the sales
forecast of €790 million and a loss of up
to €115 million (excluding provisions for
the planned staff reductions). Due to the
lower level of sales, the SMA Managing
Board is planning to cut approximately
1,600 full-time positions in all functional
areas by June 30, 2015.
“We expect to see high price pressure
on the global photovoltaic market still in
the coming years and a further decline
in demand in Europe, particularly in
Germany. By contrast, the non-European
markets will develop positively. This
means, that although the market
measured in gigawatts will continue to
grow in the medium term, we expect to
see a global decline when measured
in euros. To return to profitability in
this environment, we want to make

meaning that SMA will probably not yet
return to profitability in the current fiscal
year.” With net cash of approximately €220
million, SMA will be able to finance the
transformation and the implementation of
the strategy with its own resources, Urbon
continued.

adjustments to SMA’s structures in line
with the lower sales level. This is the
only way that we can break even with
reduced sales. In this context, global staff
reductions are unfortunately unavoidable.

In relation to the 4,667 full-time positions
(excluding temporary employees) as of
December 31, 2014, the SMA Managing
Board is planning to cut approximately
1,600 full-time positions worldwide by
June 30, 2015. Approximately 1,300
full-time positions in Germany and
approximately 300 full-time positions at
SMA’s international locations are affected.

We have already defined extensive
measures that we will discuss with the
Works Council over the next weeks,”
said SMA Chief Executive Officer PierrePascal Urbon. “However, the effects of
these measures will not emerge until the
second half of the year at the earliest,

The cutback targets of over 600 fulltime positions that were announced last
year are included in these figures. The
SMA Managing Board strives to achieve
a socially responsible staff reduction.
However, compulsory layoffs cannot be
ruled out at the current date.

Over 125,000 homes went solar in UK last year
THE DEPARTMENT OF ENERGY AND
CLIMATE CHANGE (DECC) latest
statistics on small-scale solar PV
installations, show that over 125,000
homes put solar on their roof last year.
The numbers also show that 700MW of
solar, the equivalent of powering 212,000
homes was installed on buildings and in
ground-mounted solar farms.
This announcement has also set the tariffs
to be paid out for the period from April to
June of this year. The growth in demand
for residential solar has meant that the
tariff paid out for that size of system will
reduce not just because of the automatic
reduction every nine months but instead
because of the healthy number of
installations towards the end of last year.
Furthermore, larger solar PV installations
between 10kW and 50kW - on schools,
village halls or business units – grew by
over 50 percent between October and
December 2014 as compared to the
previous three month period. However,
there weren’t quite enough installations to

trigger a reduction in the tariff for this size
of scheme.
David Pickup, the Solar Trade
Association’s Business Analyst,
commented: “These latest statistics show
that the FiT solar PV market is seeing
healthy growth with plenty of solar going
up on domestic and commercial roofs
as well as small solar farms.” “We are
particularly pleased to see good levels
of growth in the large rooftop market
with 33MW of solar – 164 installations –
installed in the last three months of 2014,
more than double that in the previous
quarter.” But this isn’t enough – as we
have shown in our model of the Feed in
Tariff budget, we need to see more solar
going up on roofs and more gradual
reductions in the tariff to get to the
industry’s goal of subsidy-free solar.
Our Solar Independence Plan sets out
how we can restructure the Feed in Tariff
to get more solar for very little extra
money and give a path to zero subsidy.”
The largest projects that can qualify for
the Feed in Tariff – those between 50kW

and 5MW that include small solar farms
and big factory roofs – saw deployment
high enough to trigger a reduction in
tariff, but this was due to happen anyway
because of the automatic degression rule.
David Pickup continued: “A word of
warning on larger rooftop and smaller or
community solar farm projects: if the FiT
is not redesigned along the lines of our
Solar Independence Plan to allow more
room for growth for systems of this size,
the tariff could soon reduce to almost
nothing – snuffing out this key market as it
gets going.”
Issue I 2015 I www.solar-uk.net 9
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Lightsource expands portfolio with
new Cambridgeshire solar farm
LIGHTSOURCE RENEWABLE ENERGY
made a great start to 2015 and towards
its 1GW milestone with another 4.7MW
connection.
Burnthouse Solar Farm, near Turves,
in Cambridgeshire, has recently been
connected to the electricity grid and is
capable of generating enough energy to
power around 1,200 local homes.
Located to the south-east of Whittlesey,
Cambridgeshire, the 22 acre solar farm
project has been delivered alongside
locally-based developers Abbey
Renewables. Demonstrating commitment
towards responsible and sustainable
land management, the site has been
designed to allow for the grazing of small
livestock on-site and includes a number of
bespoke biodiversity enhancements. This
ensures farming practices can continue at
Burnthouse Farm with additional benefits
to local wildlife.
As part of the specially created land
management plan, new trees and
hedgerows will be plated around the
site including field maple, English oak,
hawthorn, hazel and blackthorn. A
species-rich grass mix and wildflowers
sown across the site, coupled with the
installation of bird and bat roosting boxes
in surrounding trees will bring a welcome
boost to local biodiversity.

Kareen Boutonnat, Managing Director
for Lightsource, comments: “We are
delighted to announce connection of
Burnthouse Solar Farm as the newest
addition to our operating portfolio as
we take another step closer to our 1GW
milestone. Working with quality local
developers, such as Abbey Renewables,
we are able to deploy new sites quickly,
professionally and at the high level of
standards we expect.”
Nick Sutton, Managing Director at the
Abbey Group, said: “The connection of
the Burnthouse Solar Farm is another
step towards achieving the local and
national targets for renewable energy.
The Lightsource team has the knowledge
and expertise to ensure a project
runs smoothly from start to finish and
consistently demonstrate why they are
at the forefront of the UK solar industry. It
was a pleasure to work with them again.”
Kareen concludes: “While the majority
of our large-scale ground mount sites
are well underway, the strength of
our in-house team also enables us to
simultaneously focus on developing our
pipeline post March 31st. We are keen
to work with local developers like Abbey
Group, demonstrating we are a reliable
partner that can move swiftly and bring
projects to fruition.”

RES celebrate
grid connection
RES has started 2015 by celebrating
the completion of its first solar farm
in the UK. Four Burrows Solar Farm
near Truro, Cornwall, became fully
operational on in January following
a six month construction period with
EPC contractor Oskomera.
Situated adjacent to RES’ operational
Four Burrows Wind Farm, which
has been generating renewable
electricity since 1995, the new solar
farm occupies some 14 hectares (34
acres) and will generate sufficient
clean, green electricity to meet the
average annual needs of more than
1,300 homes.
Commenting on the successful
completion of the project, RES’ Head
of UK Solar Tom Fewster says:
“Four Burrows Solar Farm is a
significant achievement for RES. Not
only is this our first solar farm in the
UK, it is also the first location where
we have successfully combined
onshore wind and solar technologies
to create a ‘Renewables Hub’.”
RES’ success in Cornwall is
spearheading the company’s
UK solar energy development
programme, which includes standalone solar projects and other
locations where the company is
proposing to combine wind and solar
technologies.
Tom explains: “As a responsible
developer, RES is constantly seeking
ways to maximise renewable energy
generation while minimising impacts
on the environment and communities
hosting our projects. Where it proves
practical, co-locating renewable
energy technologies such as wind
and solar – and in the near future,
energy storage facilities – on a
single site makes a lot of sense. It
maximises the use of land earmarked
for energy generation and can deliver
cost and environmental benefits
by sharing aspects such as access
tracks and grid connections.”
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Trina starts production of PERC technology modules
Trina Solar has announced the launch
of two new high-efficiency modules, the
Honey Plus (PC05A (II)), a multi-crystalline
module and the Honey M Plus (DC05A
(II)), a mono-crystalline module, which
offer average power outputs of 275W and
285W, respectively. In addition, the Honey
Plus (PC05A (II)) offers an average cell
efficiency of 18.7 percent while the Honey
M Plus (DC05A (II)) offers an average cell
efficiency of 20.4 percent. The Honey
Plus and Honey M Plus modules offer
significant upgrades on Trina Solar’s
previous Honey and Honey M modules.
The improved efficiency delivered by
both modules is due to the adoption of a
Passivated Emitter and Rear Cell (PERC)
technology, which enables greater energy
production and better performance,
including in low light environments.
Equipped with an advanced 5-busbar
technology, these two products offer the
advantages of lower series resistance,

increased Cell-to-Module ratio (CTM) and
enhanced reliability.
“We are proud to launch these new,
high efficiency modules,” said Zhiguo
Zhu, Module Business Unit President of
Trina Solar. “Our Honey Plus and Honey
M Plus modules use our leading PERC
technology which recently broke the
world record for efficiency.
Launching these new products once
again demonstrates our efforts to apply
and commercialise our advanced cell
technology to high efficiency modules.
Our outstanding track record in product
development and performance is thanks
to our professional scientific research,
strict quality controls and reliability testing.
Our deep commitment to R&D and to
delivering high quality products ensures
our leading position in a very competitive
PV industry. We continue to develop our

technology to provide customers with a
diversified product portfolio that meets
the needs of residential, commercial and
utility end-users.”
The availability for the Honey Plus
modules is expected for Q2 2015 and
the second half of 2015 for Honey M
Plus modules in Europe with a worldwide
launch scheduled in 2016..

32 million for UK materials manufacturing research
TEN NEW RESEARCH PROJECTS that
will advance the UK’s manufacturing
capability, develop new and exciting
functional materials, and accelerate the
translation of the science of functional
materials through to application have
been announced by the Engineering
and Physical Sciences Research Council
(EPSRC).
The projects will include developing

advanced fabrication processes for GaN
and related materials; revolutionising the
manufacture and use of specialised glass
(chalcogenides); exploiting the potential
of flexible perovskite photovoltaics;
developing the materials needed for the
new class of photonic integrated circuits
for use in communications, sensors,
imaging and lighting; developing thinfilm materials and novel manufacturing
methods for wearable technology;
improving the mass production of carbon
nanotube materials; and advanced
manufacturing of nanoparticles for
healthcare applications.

partners, the total value of these projects
is £32.1 million.

Developed in response to the
Manufacturing Advanced Functional
Materials (MAFuMa) call issued by
EPSRC in February 2014, the projects
include research programmes and
strategic equipment and will be led by the
universities of Bath, Cambridge, Oxford,
Leeds, Southampton, UCL (University
College London) and Bangor University.
Overall seventeen universities are
involved and, combined with universities’
contributions and those from industry

Philip Nelson, EPSRC’s CEO, said: “These
grants for Functional Materials research
will take advantage of the excellent
capability that exists across the UK. The
level of partnership between universities
and industry means they are well
positioned to advance the exploitation
of the knowledge and discoveries of our
pioneering scientists and engineers.
These are really exciting projects that can
add to the long term prosperity of our
country.”

Welcoming the announcement Business
Secretary, Vince Cable, said: “Working
with academia and industry to support
game-changing manufacturing
projects like these is at the heart of
the Government’s industrial strategy.
By supporting the jump from the
manufacturing lab to the market place, we
are driving innovation, creating valuable
new jobs and delivering economic growth
that will secure the UK’s global leadership
for decades to come.”

Issue I 2015 I www.solar-uk.net 11

NEWS I ROUNDUP

Enphase boosts O&M services by acquiring assets
of Next Phase Solar
ENPHASE ENERGY, INC., has announced
that it is expanding its Enphase Energy
Services (EES) business. The company
is leading efforts to streamline solar
photovoltaic asset management and
operations and maintenance, and prepare
for the broader-based maintenance and
productivity service requirements of future
energy management systems.
With over 450 megawatts under
management, EES works with system
owners, operators and installers to
protect their solar investments with a
scalable asset management and O&M
services offering, from concept through
implementation to long-term maintenance.
Enphase’s networked system enables
solar stakeholders to make informed O&M
decisions that keep capital outlays to a
minimum, decrease time onsite, optimize
system performance and generate a faster
return on investment for their customers.
As part of this strategic initiative to
accelerate the expansion of its energy
management services, Enphase has
acquired substantially all of the assets of
Next Phase Solar, Inc., a leading provider
of O&M services for the U.S. solar PV
industry, based in Berkeley, Calif.
“By providing customers with proactive
O&M services, EES is enabling them to
focus on their core business of financing

and installing solar systems,” said Paul
Nahi, president and CEO of Enphase.
“The acquisition of Next Phase Solar’s
assets strengthens EES’ comprehensive
ability to proactively and cost-effectively
operate and maintain residential,
commercial and utility-scale PV power
plants within the U.S., regardless of
manufacturer or brand, and marks
Enphase’s latest effort to accelerate the
mainstream adoption of solar energy.”
Next Phase Solar brings to EES a suite of
comprehensive solar O&M services that
have been optimized for system owners,
equipment manufacturers, financiers,

installers, and engineering, procurement
and construction contractors. Services
include preventive and corrective
maintenance, asset management,
warranty compliance, solar array cleaning
and system commissioning.
“We have been impressed by Enphase’s
successful track record and commitment
to being a leader in energy management
services,” said Adam Burstein, founder of
Next Phase Solar. “The synergy between
the two companies will enhance our
proven O&M and asset management
expertise, and enable us to expand our
service offerings exponentially.”

Trina Solar announces sale of 13.2 MW UK solar project
TRINA SOLAR has announced it has
successfully completed the sale of its
13.2MW solar power project located
in Dorset, UK, to funds managed by
Foresight Group LLP. This follows the
successful sale of a similar 10.6 MW UK
solar power project to the same buyer in
September of 2014.
Construction of the Homeland Solar Farm
started in December 2013 with successful
connection to the grid in March 2014. The
project utilized approximately 52,000 high
quality and durable Trina Solar TSM255-PC05A modules. The solar project is
expected to deliver clean and sustainable
solar electricity of approximately
12 www.solar-uk.net I Issue I 2015

14,000 MWh per year and be capable of
providing energy for 4300 homes in the
region. The project sale concluded at the
end of 2014 with revenue recognition in
the fourth quarter of 2014.
“The successful sale of our second
UK solar power project this year
demonstrates our growing presence in the
UK market,” said Mr. Jifan Gao, Chairman
and CEO of Trina Solar. “It also once
again demonstrates our strong credentials
and the capabilities of our PV project
team from initial project development to
final project completion. Global demand
for clean and sustainable solar energy
is expected to continue growing in the

coming year. We look forward to steadily
expanding the global footprint of our solar
solution business and will benefit from the
industry growth tremendously.”
Ricardo Piñeiro, Head of UK Solar at
Foresight added, “Our team is delighted
to have completed the acquisition of the
Homeland Solar Farm in Dorset from Trina
Solar, the second such acquisition from
Trina Solar in the final quarter of 2014.
This has rounded off a successful 2014,
which has seen Foresight’s UK portfolio of
operating solar plants grow by more than
500 percent, to a generating capacity of
more than 310 MW.”
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Belectric deploys solar energy to stabilise the grid
BELECTRIC UK is collaborating in
a project led by National Grid plc to
demonstrate how solar photovoltaic (PV)
and other renewable energy operators
can help stabilize the frequency and
voltage of distribution networks —
protecting the UK from power blackouts
and instability — and so reduce the
grid’s reliance on spinning reserve. The
Enhanced Frequency Control Capability
(EFCC) project, approved by the energy
regulator Ofgem, will demonstrate an
innovative grid monitoring and control
system that identifies potential problems
as they arise and uses BELECTRIC
energy storage and management
technology to rectify them.
Meeting the UK’s carbon reduction
targets will mean replacing the consistent
output of large fossil fuel power stations
with an increasing diversity of smaller
renewable energy sources, such as solar
PV and wind turbines. This will require
the integration and balancing of the
different sources to provide virtual inertia
and to prevent over-voltages or undervoltages, either of which can result in
emergency shutdown and power outages.
A conventional, but very expensive,
approach to the problem would be to
build additional infrastructure to allow
capacity to be moved quickly from one
part of the grid to another.
EFCC proposes the more elegant
approach of adding battery-based backup stations at strategic points on the
networks, such as on the outskirts of large
population areas, supported by a “rapid
response” switching system. This would
mean that a smaller installed generating
capacity is needed to keep distribution
networks stable, resulting in major cost
savings.
BELECTRIC’s role in EFCC is to design,
construct, connect and operate two
large battery installations, one of which
will be collocated with the company’s
Willersey Solar Farm in the Cotswolds.
The Willersey installation will be supplied
directly by the solar PV generation
system while, for comparison, the other
will take on excess energy from the
grid during periods of low demand.

Whenever the voltage deviates too far
from its nominal value at the point of
connection, BELECTRIC’s local control
system will detect the resulting change in
frequency of the AC signal. The system
immediately manages energy to the grid
to compensate for any under- or overvoltage. Because the system can respond
almost instantaneously (within 25 ms),
most problems can be averted using a
much smaller energy input than would
be required if the problem was allowed
to snowball over the period of seconds
it would take to ramp up a conventional
power station.
Other participants in the EFCC project
include Alstom, which will develop an
over-arching monitoring and control
system using local and regional grid
measurements to generate a rapid
regional response to voltage/frequency
disturbances; and Centrica, which will
be conducting a similar study to that of
BELECTRIC but using wind and largescale thermal generation to provide the
grid stabilization response. Academic
partners include the Universities of
Manchester and Strathclyde.
BELECTRIC UK managing director
Duncan Bott said: “BELECTRIC has
accumulated an enviable portfolio of
IP related to grid stabilization. We have
already demonstrated in Germany and
the USA that solar PV operators can
contribute successfully to frequency
control at a local level. We look forward

to bringing these complementary
technologies and business models to our
solar PV farms in the UK. In terms of both
technology and experience, BELECTRIC
is well placed to help implement a control
network that can stabilize distribution
networks both locally and nationally.”

Bluefield acquire
three large scale
solar plants
BLUEFIELD Solar Income Fund
Limited has announced that it has
entered into binding contracts to
acquire three UK-based, large scale
solar plants. The three assets include
a 6.5MWp plant in Somerset, a
12.5MWp plant in Wiltshire, and a
29MWp plant in Oxfordshire.
They are being acquired for a total
consideration of £54 million, including
transaction costs and working capital.
Each is expected to qualify under the
1.4 Renewable Obligation Certificate
(“ROC”) regime.
The acquisitions are the twenty-sixth,
twenty-seventh and twenty-eighth
made by the Company and will be
funded by part of the £131 million
raised pursuant to the placing
programme that closed in November
2014.
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Good management
makes all the difference
PV-based electricity generation is expected to continue rapid growth in 2015. Practical solar
power systems owe their success to many factors including continual improvements in
underlying technologies. But efficiently generating power is just the beginning—effectively
managing that power makes all the difference.
WHILE THE APPEARANCE of
contemporary PV panels has become
a fixture of urban and rural landscapes,
they are in one regard merely the most
visible portion of a complex picture just as
power lines symbolize incumbent utilities.
While greater PV efficiencies, price drops,
innovative financing and government
support have all done their share to
increase solar market success, energy
management systems and software can
contribute a decisive difference between
merely adequate and truly maximized
performance.

technological improvements and growing
acceptance of solar energy, power utility
companies often have feed-in limits. While
limiting how much power is fed into the
grid, they have themselves had to come
to grip with inadequacies and support
developing ‘smart grid’ technologies so

no generated power is wasted. While selfconsumption—the core premise of using
just what one can generate—is worrisome
for some people, time and again we see
that worries are most likely rooted in
concern that system owners will be forced
into highly conformist ideas of ‘proper’ or

In its simplest incarnation, photo
cells convert photons into electrons
and whatever energy is available is
channeled into DC-driven motors or
other apparatus—shade the cells and
generated current drops or stops. But
even in its infancy solar power designers
realised the benefits of battery storage
combined with channeling energy not
stored or used back into ‘the grid.’ A truly
efficient and automated management
system can make certain that virtually no
energy is lost or underutilized.
At its core, the goal of efficient energy
management is to assure that each watt
generated is stored, moved onto the grid
or used to power appliances so every
operation maximizes benefits to the
system owner. Thanks to ever-increasing
14 www.solar-uk.net I Issue I 2015
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Left: Solar-Log 1200

sustainable usage. People fear they might
be ‘told’ by their PV system when they
can shower or how much energy can go
into cooking or lighting. But reality can be
far different from what our imaginations
conjure up, especially when smart energy
management is put into practice.

by 60 percent or more. Every individual
appliance can be outfitted with a Smart
Plug for close monitoring, allowing
devices to be examined individually and
collectively.

Energy management experts including
Solare Datensysteme have looked at selfconsumption worries and benefits; thanks
to products like their Solar-Log device
family they are making effective energy
management of renewable resources
a daily reality with little to no change in
living habits. So long as concerns over
running out of a daily energy supply are
balanced against the opportunities of a
self-sustaining system it is possible to
realize very little change for household or
business energy requirements.
Common to all energy management
systems is the goal to monitor electricity
yields from PV arrays. What sets systems
like Solar-Log apart from others is its
non-proprietary approach to companion
components and its convenient as well
as intuitive control sets. In addition to
programming simplicity (no off-board
programs to load), Solar-Log enables
usage with a huge selection of power
inverters, more than 80 brands in all. And
the system can control a wide variety
of appliances including major energy
consumers such as HVAC systems,
water pumps and heaters as well as
countertop electrics and hand-held
devices. This can be achieved through a
variety of connections to the monitoring
unit including the type most preferred by
consumers: wireless links using internet
connections.
Accessing a wealth of information from
the Solar-Log is easy thanks to a user
interface based on the simple idea that
effective monitoring of a sophisticated
power control system needs an
interface that is as straight forward as a
smartphone application—otherwise, the
consumer won’t buy it.

With the data access possible with
Solar-Log, the latest energy management
systems can coordinate appliance
operation with peak and off-peak
timeframes, determine (based on the
owners preferences) when to store energy
or draw from the grid, and how varied
needs can be met based upon weather,
the seasons or time of day.

Through such programs, households and
businesses can determine what devices
have priority for direct power during peak
and off-peak periods, and which can go
‘dark’ during inclement weather, darkness
or that need priority treatment during
unexpected heating/cooling urgencies.
In addition to automatic controls that can
rotate appliances or whole systems on
or off, the Solar-Log monitors include an
integrated power meter as an alternative
to externally mounted meters. This saves
in terms of initial capital outlay, longerterm maintenance and ease of installation.
As with many systems, Solar-Log can
record total power consumption, but a
quality that sets it apart is the ability to
monitor individual appliances and devices
as well as overall energy expenditures
vs. PV system output. Worried that one’s
old water heater may be on the way out
or consuming an inordinate amount of
energy? Check the Solar-Log for both
daily and longer-term power usage to
see how performance changes over time.
It’s easy to compare one appliance’s
performance to newer models, like the
latest heat pump-based water heaters that
can by themselves cut energy utilization

The entire Solar-Log family of products
is designed around the idea of practical
implementation. In addition to controlling
when appliances are operated, the
system allows for manual control at
user discretion. Whether controlled
automatically or manually, home or
business owners are ultimately in charge
of whether current is supplied by active
PV generation, storage systems or the

Solar-Log 300 Meter with Solar-Log™ CT’s
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Left: Battery storage monitoring. Right: Graph with the daily consumption from the connected appliances

local utility grid—these factors deal a
death blow to fears an owner might be
‘held hostage’ by systems pre-set’s or
throttled-back utility bureaucrats.
Managing electricity derived from PV
generation also must take into account
how much ‘excess’ capacity can be fed
back into the grid. Regulations vary from
country to country and even regionally
as to how much power can be provided
to utilities, and the Solar-Log enables its
customers to pre-set the system based on
regulations so automatic breakers aren’t
tripped and that power is available for selfconsumption.
The fact this is variable by any percentage
the owner chooses is a key to Solar-Log’s
automation and ultimately results in less
maintenance once daily operational
parameters are set and periodically
updated as needed.
As an example of regulation autonomy,
let’s say a given PV system with 10 kWp
capacity has to be limited to a maximum
of 5 kWp with a 50 percent reduction rate
that is in effect for their community. If an
appliance using 2,000 watts is operated,
the inverter could also convert 7 kWp into
AC power. To make certain only 5 kWp is
16 www.solar-uk.net I Issue I 2015

fed into the grid, Solar-Log in combination
with a power meter gets the most from
a power plant by either using the power,
shunting excess to the grid or storing
unused energy for later consumption if a
battery system is employed.
As solar-based systems take a greater
role in how individuals and communities
generate and use electricity, a key to
getting the most from those systems is
effective energy management. Efficient
PV panels, capital investments and
available subsidies are long-term parts
of any purchase decision. But unless the
system owner picks a highly efficient,
easily-operated energy management
system the entire equation suffers just
like shuttering one’s panels on a sunny
day.
Solar Datensysteme has three models
of the Solar-Log monitoring packages
designed for small, medium and largescale PV systems.
Solar-Log 250 (maximum power of 10 kWp)
Solar-Log 300 (up to 15 kWp)
Solar-Log 1200 (up to 100 kWp)
Solar-Log 2000 (up to 2000 kWp)
©2015 Permission required.
Angel Business Communications Ltd.

Key benefits of the Solar-Log family
of PV-based energy management
systems:
£ Yield stability through
comprehensive plant monitoring
and multi-alarm options
£ Web based software – No program
installation
£ Concise and clear graphic and
tabular formats
£ Data delivery through anytime/
anywhere internet links
£ Smartphone-compatible remote
monitoring available
£ Multi-vendor monitoring
£ Support for 80+ inverter
manufacturers
£ Optional recording, calculation and
optimization of power consumption
£ Wireless inverter connection via
wireless packages
£ Comprehensive accessory
packages support multiple
monitoring scenarios

The World’s Leading Exhibition
for the Solar Industry
Messe München, Germany
Intersolar Europe gives you an insider advantage on cutting-edge
information about the dynamic markets of the solar industry
Connect with 1,000 international exhibitors
Learn everything about the latest innovations
Keep up with future trends for continued business success
Get inspired!

Top information for your
visit in Munich, Germany!

co-located with
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Local energy
required
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Mega cities of the
future will require local
electricity production.
Sven Lindström, CEO
of Midsummer argues
that solar ‘roof energy’
is the answer.

INDUSTRY I LOCAL ENERGY

SEVEN BILLION PEOPLE will live and
work in urban areas by 2050 and the
demand for energy for all these people
will be huge. Local production of energy
will be needed with building-integrated
photovoltaics (BIPV) key to make cities at
least partially self-sufficient with energy.
Rapid development in thin film solar
cell efficiency strengthens the business
case for BIPV, with great opportunities
for suppliers of roofing materials and
construction companies.
More than half of the planet’s population
live in urban regions today. This will grow
to 75 percent in the next 30 to 35 years.
That would mean seven billion people
living in more or less congested areas, all
needing shelter, food – and lots of energy.
There is a growing consensus that the
mega cities in the future cannot rely
entirely on energy produced far away.
Besides supply constraints, there are
energy losses in the transport of the
electricity, logistical nightmares, security
issues and of course environmental
concerns.
There is a very healthy debate about
distributed energy generation, often
defined as electricity generation from
many small sources. This discussion must
be encouraged. We simply cannot solve
the energy challenges of tomorrow with
energy solutions of yesterday.

How local is local?
The distributed energy discussion has so
far mainly centred on local smaller power
plants, district energy, more efficient
electricity distribution, the ‘smart grid’
etc. That is good. But we must also talk
about the potential for local production
of renewable energy by the end users on
a micro scale, the very individuals who
consume all this energy.
What do the end users have in common?
Well, they all need a roof over their
heads, at home and at work. These roofs
can produce renewable energy! So
the building industry can play a major
role in solving the mega cities’ energy
challenges.

Roof top solutions
Look at an aerial image of
a city and you will see an
area densely covered by
buildings – crisscrossed
by roads and the
occasional recreational
area. All these buildings
- houses, apartment
blocks, garages, offices,
factories, schools and
municipal buildings of all sorts –
have roofs. New development in solar
energy has transformed all these roofs –
and even walls – into potential giant solar
energy receivers.
The electricity produced by ‘roof solar
energy’ could be used for heating,
cooling, running office machinery or even
fed back to the grid, earning the building
owners money.
What I call ‘roof energy’ is of course
building-integrated photovoltaics (BIPV),
one of the fastest growing segments of
the photovoltaic industry. Photovoltaic
materials are used to replace (or are
added on to) conventional building
materials in not only roofs but also
skylights and facades. They can be
incorporated into the construction of new
buildings as a principal or ancillary source
of electrical power and existing buildings
may be retrofitted with similar technology.
Traditional wafer-based silicon solar cells
are efficient but rigid, thick and heavy,
ideal for large solar parks in sparsely
populated areas but not in dense cities.
They are too heavy for most roofs.
However, thin films solar cells made out of
a copper-indium-gallium-selenium metal
alloy (CIGS) are thin, light and flexible.
They can be made frameless and can
be bent and are ideal for buildings and
other structures that are uneven, moving
or weak.

Thin film coverage
The business case for thin films solar
cells are strengthening rapidly since they
are becoming increasingly efficient. A
Swedish supplier of thin film solar cell
manufacturing equipment (Midsummer)

has managed to increase the aperture
efficiency (the area on the solar panel
that collects energy) from six percent
four years ago to 11 percent two years
ago and a record breaking 17 percent
today by using a revolutionary all-dry,
all vacuum process where all layers are
deposited by sputtering.
An office, school, storage facility or factory
with a flat rood in a Mediterranean country
like Italy could annually yield 1,250 kWh
from every kW installed, at a production
cost of 5.6 euro cents (7.2 US cents). The
production cost would decrease if the
roof is slanted, by up to 20 percent for an
optimal 35 degree angle. The production
cost would obviously be higher in colder
countries and lower in countries nearer
the equator. But even in Sweden the
production cost could be as low as 8
cents.
A production cost of 5 to 10 cents is well
below the current – not to mention the
expected future – electricity prices in
Europe. There are great variations in the
price of electricity in Europe today, but
many users pay between 10 and 30 cents
per kWh (incl taxes). Commercial and
residential users pay even more.
So there is already a business case
for thin film solar cells on roofs, either
retrofitted or new construction. The payoff
time is five years for a building in Rome,
nine years in Munich, 14 years in Paris
and 19 years in Stockholm – well below
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tenders, and maybe even subsidies.
Building owners will like the prospect of
lower energy costs.
So the question to the world’s architects,
roof manufacturers and construction
companies is: Do you feel lucky? Do
you feel confident enough to keep doing
business as usual, selling traditional roofs
to consumers who might sooner than
expected demand energy producing and
cost saving roofs and buildings? Or will
you grab an unparalleled opportunity to
gain market share by offering state of the
art products that will change the world,
or at least the way the world’s urban
population power their daily lives?

the 25+ years lifespan of the panels.

Healthy foundations
The $100bn global roofing material
market is in a healthy state, growing
at 3.7 percent per annum and driven
by an uptick in residential building
construction (especially reroofing) in
both developed and developing markets.
Here is an excellent opportunity for
architects, roofing material suppliers
and construction companies to take
a leading position in what is destined
to be the material of choice for urban
planners in the future. Concrete tiles and

bituminous products dominate the roofing
markets but both have disadvantages.
Asphalt singles have a short life span and
concrete tiles are heavy and cannot be
used on flat roofs. And none of them can
produce renewable energy!
Thin film BIPV solar energy solutions, on
the other end, can be made light and are
flexible. They can be fitted or retrofitted
onto roofs without perforating the roofs
and can be curved or bent. Installation
is easy and cost-efficient, with no racks
or ballast needed. There are no weight
constraints and no access limitations (you
can walk on the panels). And they can
be integrated on both bitumen and TPO
membranes.
Selling roofing solutions and electricity
together opens up to completely new
business models: suppliers can offer a
discounted roofing price in combination
with a stable and independent supply
of electricity. Customers can secure
electricity price – and get a new roof.
Municipalities and city planners in today’s
and tomorrow’s mega cities will make
efforts to make their cities greener and
more sustainable. It is no wild guess that
green buildings with ‘roof energy’ systems
will get preferential treatment in public
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For me, the answer is simple: If end users
can produce part of the energy consume,
in a sustainable fashion, where they
live and work, that would go a long way
towards solving the energy and climate
challenges of the future. Flexible, efficient,
thin film solar cells for buildings and
moving vehicles are an integral part of this
solution.
©2015 Permission required.
Angel Business Communications Ltd.

Sven Lindström is co-founder,
Chairman and CEO of Midsummer, a
leading global supplier of production
lines for cost effective manufacturing
of flexible thin film CIGS solar cells.
Mr. Lindström has over 20 years
of experience from international
business and development of high
tech production equipment and
vacuum deposition systems. He has
over ten years of experience from
the development and management
of solar cell production equipment
and is a firm supporter of distributed
electricity production.
www.midsummer.se
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Solar market 2015

predictions
IHS Technology analysts top 10 predictions for
the 2015 global photovoltaic (PV) market
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WHILE 2014 remained a challenging
time for the solar photovoltaic (PV)
industry, it marked an inflection point in
the market’s development. According to
information and analytics provider IHS,
solar PV demand grew at a double-digit
pace, largely due to policies in China and
Japan; yet conditions remained extremely
tough for suppliers.
“Through mergers, acquisitions
and bankruptcies, the supplier base
consolidated further, as companies
struggled with debt-laden balance sheets
and a rapid shift in their customer base
away from their traditional markets,”
said Ash Sharma, senior research
director for solar at IHS. “All signs point
to a strengthening recovery of the solar
industry in 2015, even if the recovery itself
remains incredibly fragile.”
Top 10 predictions for 2015 from the
IHS solar research team:
1. Global solar PV demand is forecast
to grow by up to 25 percent in 2015
Due to the ongoing cost reductions for
solar PV, IHS forecasts that installation
demand will grow at a double-digit rate
of 16 to 25 percent and installations in
the range of 53 to 57 gigawatts (GW).
Geographically, the largest markets again
will be China, Japan and the United
States, while the largest contributors in
terms of absolute growth will be China,
the United States and India.
2. Concentrated Photovoltaic Solar
(CPV) to experience accelerated growth
Starting in 2015, IHS forecasts an
accelerated CPV market expansion of
37 percent, to reach approximately 250
megawatts (MW) of new installations.
Installations of both high-concentration
photovoltaic (HCPV) and lowconcentration photovoltaic (LCPV)
systems will expand at double-digit
percentages every year through 2020.
3. Distributed PV (DPV) in China to
fall behind expectations, but to grow
With challenges ahead for China’s
ambitious plans for DPV, IHS forecasts
the country will struggle to achieve it
aggressive targets. Even so, the market is
clearly beginning to build momentum, and
policies and business models are helping
to accelerate growth. IHS forecasts that

DPV installations in China will reach 4.7
GW in 2015, an increase of nearly 20
percent from 2014.
4. Grid-connected PV energy storage
installations to triple
The PV power system is evolving away
from the traditional and relatively simple
system of one-directional flow—from
large-scale conventional generators
through transmission and distribution
lines to consumers, to an increasingly
complex mix of small, distributed
generators and consumers at all points
in the electricity grid. Annual installations
of grid-connected PV systems, paired
with energy storage, will grow more than
threefold, to reach 775 MW in 2015.
5. Emerging markets mature – Chile will
follow South Africa to reach 1 GW of
installed PV capacity
IHS forecasts that Chile will be the next
emerging market, after South Africa, to
reach the milestone of 1 GW in installed
PV solar capacity. Aside from Chile, other
new emerging markets poised for rapid
growth in 2015 are Jordan, the Philippines
and Honduras. Conversely, great
uncertainty still surrounds Mexico, Brazil
and Turkey.
6. Monocrystalline technology to
increase market share
Although monocrystalline technology will
not threaten multicrystalline domination in
the near future, IHS expects it will steadily
gain share, benefiting from growth on
rooftop installations, as well as increasing
demand for higher-efficiency products.
IHS forecasts the monocrystalline share
of global cell production will increase to
27 percent in 2015, up from 24 percent in
2014.
7. Systems up to 100 kilowatts to
account for 30 percent of global
installations
There is potential in store for DPV
in both established and emerging
markets around the world. IHS forecasts
distributed photovoltaic (DPV) systems—
i.e., those sized 100 kilowatts (kW) or
smaller—to account for 30 percent of
global installations in 2015, with 15.7 GW
projected, up from 13.2 GW in 2014. The
largest market for these installations in
2015 will be Japan, with DPV accounting

for nearly 70 percent of installations. The
U.S. is also expected to install more than
2.2 GW of DPV in 2015, as net-metering
and third-party ownership models
continue to drive this market.
8. Second quarter (Q2) halt to U.K.
utility-scale PV to trigger new wave
of consolidation among European
Engineering, Procurement and
Construction (EPC) contractors
The clock is running down for integrators
of large-sized solar systems in Europe,
with the expiration of a U.K. incentive
program bringing an end to a boom in
utility-scale installations and triggering
a flurry of consolidation. The U.K. in
2015 will dominate the utility-scale PV
landscape in Europe by installing 1.4 GW
of ground-mount systems, primarily under
the renewable obligation certificates
(ROC) scheme.
9. Three-phase string inverters to
account for one-third of global solar
inverter revenue
Driven by attractive prices in key PV
markets, global revenue for three-phase
string inverters is forecast in 2015, to
reach more than $2.2 billion, equivalent
to one-third of worldwide revenue for the
overall market for inverters. Estimated
shipments next year of three-phase
string inverters will exceed 15 GW, up 31
percent from 2014. A surge is expected in
important markets like China and Japan,
whose combined shipments will account
for 7.6 GW of the total.
10. California will become global leader
in solar power penetration
IHS expects that by the end of 2015,
California—the largest renewable power
market in the United States—will attain
worldwide leadership in market share of
annual power generation received from
solar PV. Following another year of strong
utility-scale and DPV additions, solar
power is expected to provide more than
10 percent of California’s annual power
generation in 2015. This penetration level
would push California above other leading
global solar markets, such as Germany
and Italy, in terms of the share of total
power generation sourced from solar PV.
©2015 Permission required.
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Voltage optimisation:
a ray of sunshine

Combining voltage optimisation, a well-established energy-saving
technology with solar installations can provide substantial benefits
to businesses. Mick Greensmith, national sales manager of VO4,
explains how retail, industrial, commercial and even domestic
sites can gain from installing the technology.

VOLTAGE OPTIMISATION (VO) is a recognised and commonly
implemented technology that is becoming ever more important
now that governments and industries are being pressed to cut
greenhouse gas emissions. Spiralling electricity prices also mean
that any opportunity to curb costs comes as a welcome addition
to any business balance sheet or domestic budget.
Saving on energy consumption adds up to saving money and
protecting the planet from damaging carbon emissions. It’s
difficult to see any downsides to a simple-to-install system that
reduces incoming voltage to allow appliances and equipment to
operate at their most effective and efficient level.
The technology corrects the imbalance between
the voltage supplied by the national grid.
In the UK this is on average 242V,
yet only 220V is required by modern
electrical equipment. As a result
both businesses and residential
users can enjoy the savings without
any impact on operations. In fact,
many appliances work better and last
longer with a slightly lower voltage
input.
VO4 are a range of domestic and
small commercial voltage optimisation
systems from EMSc (UK) Ltd. The
VO4 range of solutions offers both
single phase and 3-phase units.
VO4 provides solutions for businesses
with 3-phase installations up to 100A
per phase and an annual energy
use up to 300,000kWh. These
units will give small and medium sized
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businesses, from hotels to offices and restaurants to healthcare
facilities, immediate and significant energy savings.
Installation of a VO4 unit can reduce energy consumption by
an average of 10 to 12 percent. This can equate to 0.5kg of
CO2 saved for every kWh used, which means a business using
10,000kWh per annum could save over 1,000kWh per annum, a
reduction of some 500kg in carbon emissions. In addition to the
financial savings and reductions in carbon emissions, electrical
appliances will no longer be subjected to the stresses of a
fluctuating and higher than required voltage supply.
Significantly VO should not be viewed as an alternative to other
green technologies, as is often the
case, as it can be easily combined
to deliver even greater benefits.
Moreover, the installation of a
VO system alongside solar PV
can counteract one of the main
disadvantages with a solar PV
installation; namely the need for
the solar PV inverter to step up the
voltage to above the existing mains
voltage to enable the electricity
generated to be fed into the grid.
This higher voltage places electrical
appliances at greater risk of failure
and can negate the revenues
generated from the Feed-In Tariffs.
Installing a VO4 unit to complement
solar PV installations can reap
considerable financial rewards.
Energy supplied by the PV system is
used first and, as the VO unit intelligently
controls the amount of electricity imported
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from the grid, bills are reduced. Qualified electricians can quickly
install a VO system, as they require just two wires in and two
wires out to make them fully operational, which can be achieved
in less than an hour. They can also be retrofitted, which means
buildings of any age or size can make use of the technology.
VO also works with, and improves the efficiency of thermal
heat pumps and is compatible with other renewable energy
technology such as wind power and as there are no moving
parts to repair, which means maintenance is not an issue.
The Co-operative, which has pledged to cut its gross
greenhouse gas emissions by 50 percent by 2020, has already
installed VO4 at over 30 of its smaller convenience stores
in the south of England after seeing the benefits of VO at its
larger UK supermarkets. Rob Scoulding, Regional Energy and
Environmental Manager for The Co-operative, said: “With typical
savings approaching 10 percent and the protection from high
voltage that VO4 provides, there are very compelling reasons to
carry on with this project.”
The increased life expectancy of electrical appliances and
equipment is also well documented. Stuart Wright, director of
Chrome Technologies based in Hartlepool has installed several
VO4 units into commercial premises, noting savings of 12
percent - 17 percent. “As well as the actual energy saving, one
of the main comments we get is that clients’ light bulbs last a
lot longer”, he said. “One client used to replace at least one
GU10 spotlight bulb every 7 to 10 days. With the VO4 voltage
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optimisation unit they have only replaced three in seven months.
We also have the units protecting sensitive IT equipment. Clients
have had issues with telephone, CCTV and IT systems locking up
in the past through overvoltage”, he explained.
On the domestic front a RWE Npower’s research report showed
that installation of a domestic VO4 unit would also result in a 12
percent reduction in kWh electricity consumption, equating to
an annual electricity saving of £90 a year or more and reducing
carbon emissions annually by 330kg.
The issues of increasing energy costs and climate change will
not go away, and as a consequence we all must play our part in
conserving energy when and where possible. With the adaptation
and rolling out of VO systems from their origins in benefiting
larger commercial premises to installation in smaller commercial
outlets and homes, there is now much wider scope for everyone
to “do their bit”.
VO4 products are made in Sheffield, Yorkshire and come with
a five-year guarantee, although they have a 20-year expected
lifespan. They operate on all circuits round the clock, every day
of the year and there is no need to change electricity supplier.
VO4 is designed and manufactured by the renowned, market
leading voltage optimisation company EMSc (UK) Ltd. As a result
VO4 boasts over 150 years combined experience in the design
and manufacture of voltage optimisation technology.
©2015 Permission required.
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Advanced technologies, materials and concepts
for crystalline silicon solar cells and modules
www.siliconpv.com
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Energy revolution takes off
for solar across East Africa
With reliable suppliers moving into the market, the often high cost of diesel and
increasingly political support, it was only a matter of time until East African countries began
to capitalise on their plentiful sunshine hours as a source of cheap, low carbon energy.
Dr Dan Davies, Director of Solarcentury in East Africa talks about the growth of solar
energy in the region and this British company’s readiness to deliver solar to Africa.
OIL PRICES may be spiralling down, but
soon, they could be spiralling up. Aside
from energy costs eating into company
profits, it’s the unpredictability of fossil fuel
prices that is motivating many businesses
to seek out more stable energy sources.
With the sun shing all year round countries
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like Kenya can use solar PV to harness
the sun’s energy providing a sustainable
source of clean green energy. And Kenya
has big ambitions for solar: the country
is looking to generate over half of its
electricity through solar power by 2016.

Also spurring interest in solar is the
economics: East African countries are
at a stage where the falling cost of solar
technology means solar is competive
with the cost of fossil fuel . Solar electricity
is cheaper than running a diesel generator
– a primary source of fuel for many
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businesses when the grid isn’t working –
where costs range widely, from $300/MWh
if you have a new machine, low fuel costs
and run it very efficiently, up to $1000/MWh
if you have an old machine and the cost of
fuel is high.
The levelised cost of solar power is much
lower: 12-15USc/kWh depending on
finance/solar resource and ongoing O&M
costs, which works out at $120-150/MWh.
While coal is the cheapest, it isn’t always
available, and anyway, many governments
are looking to move away from energy
sources that belch out dirty emissions and
contribute to smog issues in urban areas.
Of course, the energy landscape varies
between countries and each faces its own
unique set of challenges.
In Kenya, the issue is that the power
comes from a mix of hydro, wind,
geothermal, heavy fuel oil and diesel.
When there is a drought and the hydro
dams are low, the amount of diesel in the
mix is higher – so national grid power
becomes more expensive. As demand
grows, the rate at which new generation
capacity can be deployed is the limiting
factor, and in Kenya, if there is a shortfall
then businesses turn to diesel. For a
burgeoning increasingly power-hungry
economy, this isn’t ideal. Aside from
the obvious environmental problems
of burning diesel, it’s also prohibitively
expensive for many businesses.
Now a growing number of African
enterprises are looking to solar to reduce
running costs. Deployed quickly and

easily, it’s becoming an attractive option
for businesses looking to enhance their
competitiveness. Last year, Solarcentury
installed a 1 megawatt (MWp) solar farm
for one of Kenya’s largest tea producers
at an estate in the Rift Valley, slashing grid
reliance for the company by nearly a third
and reducing the need for back-up diesel
generators. When the national grid is
working, the solar power system will work
in parallel with the grid and reduce the
amount of grid electricity imported.
When the grid is unavailable, the solar
power system will work together with the
standby diesel generators, which means
significantly less diesel is consumed.
The solar farm is one of only a handful
of systems in the world using this hybrid
technology. The design enables the
solar power system to operate in parallel
with a standby generator and provides
a stable power supply, negating the
need for batteries. This makes solar an
economically viable solution for many
factories, farms and other businesses in
locations where grid power is unstable and
standby generators are relied on for power.

Costs
In Kenya, the cost of diesel- produced
electricity can exceed $0.30 per kWh. The
cost of grid power for businesses is $0.20
per kWh.
In comparison, the cost of power from a
solar PV system is generally $0.10-0.15/
kWh, depending on finance costs and
irradiation. Adding a solar PV system to

the local network to offset diesel and grid
consumption will significantly reduce
the overall energy bill. Cost of energy is
the most significant business expense,
which is typical of many rural businesses,
so installing solar is a financially savvy
strategy to boost profits and maintain a
competitive advantage.
Like all renewable energy technologies
the up-front investment is the major cost.
However, once a PV system is installed
there are no significant on-going costs,
just cleaning and inspection.
In the example below, we sized a solar
system to be as large as possible but
limited the size so that the business owner
would be able to make use of all the
electricity produced.
The result is a 1MWp system that will
produce 1,600,000 units of electricity per
annum. Over 25 years, with no upfront
cost, the business will save over $10m.
1 MWp generates enough electricity to
power several hundred middle-class
households.
Determining the economic benefits of a
project requires a solid understanding of
existing energy demand and costs, and
a view on likely future demand. For this
reason, it’s important to choose a solar
company with local industry knowledge
who can develop a clear picture of an
organisation’s energy demand profile in
order to be able to create the optimum
energy design solution.
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The technology
The schematic shows the typical
configuration of a hybrid solar system.

Technical challenges sizing
and unknown interfaces
Using solar PV in parallel with an
intermittent grid and/or standby or bulk
diesel generators presents additional
challenges when compared to a standard
grid tied PV system. The initial design
challenge relates to the sizing of the
system components which links back to
the need to gather as much operational
information as possible.
The more complex challenge covers
interfaces. Linking an inverter based PV
system to an existing electricity system
for which there are no drawings where
equipment is old requires careful design
and installation.

Logistics
Many of the sites using diesel generators
are remote and getting solar PV to these
sites may require many truck loads over
rough roads with uncertain off-loading
facilities. However once the panels
are installed on the ground the fuel is
cost-free, whereas a generator needs a
constant supply of expensive fuel.

Africa’s largest solar carport
Solarcentury is currently building a solar
carport using hybrid solar technology
for Garden City Mall, a new 32-acre
integrated residential, retail park, hotel
28 www.solar-uk.net I Issue I 2015

and office development on Nairobi’s Thika
Superhighway. The clean solar electricity
generated by the 858kWp system will
be used by the retail tenants. The hybrid
solar system will generate solar electricity
in the daytime, meaning less is used from
the grid; and when the grid is down, the
solar system will reduce the consumption
of costly diesel back-up energy.
Essentially, the system is able to operate
in either mode. This hybrid system
ensures a consistent energy supply whilst
reducing diesel and grid consumption,
so as well as providing clean energy,
it will reduce bills for Garden City’s
retail tenants. Hybrid solar systems are
perfect for urban areas where land is at a
premium yet energy needs to be supplied

near to demand. Installing the panels
on the roof of a car park makes use of
otherwise functionless roof space.

Looking ahead
Solar is an appealing prospect for a
variety of businesses, from the largest
cement factory in Kenya, to the family
run business at the end of the street.
In east Africa, agricultural businesses,
manufacturers, mining companies and
remote communities have all expressed
interest in hybrid solar systems as a way
to control energy costs and improve
competitiveness. The fast growing
economy in East Africa does not wait
for power outages and almost every
business in East Africa requires a standby
generator.
The hybrid solar market in
East Africa is more sustainable in the
long term than the utility scale solar
market which is predicted to grow
quickly initially until the government
quota is reached, and then slow down
dramatically. Solarcentury’s Nairobi office
has been active in the region since June
2013 with a team of eight who are ready
to deliver solar projects to businesses
throughout East Africa. Having delivered
solar projects throughout Europe and the
UK over the last 15 years, Solarcentury
has a wealth of engineering and project
management expertise.
©2015 Permission required.
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TOP QUALITY.
ALL THE WAY.
www.hanwha-solar.com

▪
▪
▪
Specialized in product durability, Hanwha
Solar offers top quality PV modules for high
long-term yield. Our certified transport
packaging system reflects the consistent
Korean approach to quality as well as our
commitment to long-term security for our
customers.

HSL S – STAYING POWER
Higher output, extended longevity

▪
▪

THIN FILM I PV

SEAMLESS INTEGRATION
OF THIN-FILM PV

Over the last decade, the industry has witnessed the growth of crystalline Si based
photovoltaics at the expense of thin-film technologies. This has led many to rethink the
opportunities offered by thin-film photovoltaics and the technological needs to serve
specific markets like building-integrated photovoltaics where thin-film photovoltaics would
offer unique opportunities. Tom Aernouts - group leader organic photovoltaics at imec
and Jef Poortmans - scientific director photovoltaics, professor at K.U.Leuven discuss.
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ENERGY EFFICIENCY is a keyword in
many strategic documents about the
evolution towards a sustainable energy
system (IEA, EU Commission, …). Given
the fact that the energy used in buildings
accounts for a significant part of the
energy consumed (20-40 percent), it is
clear that improving energy efficiency in
buildings will be a crucial factor towards
the goal of a more sustainable energy
system. This is the rationale behind
European directives (see e.g. EU directive
2010/31 on energy performance of
buildings and its translation in national
legislation).
In these directives it is stated that Member
States shall ensure that by 31 December

2020, all new buildings are nearly zeroenergy buildings and after 31 December
2018, new buildings occupied and owned
by public authorities are nearly zeroenergy buildings. This has to be achieved
by measures at or near the building.
It is obvious that the integration in
buildings represents a unique opportunity
for PV-modules at the condition they are
integrated in an aesthetically attractive
way in the building and can serve multiple
purposes besides generating electricity
like protection against external moisture,
partial shading to reduce cooling
requirements in the building, ventilation,
… Especially the aspect of aesthetics
is not be underestimated. In this context

building-integrated photovoltaics (BIPV) is
to be discriminated from building-added
photovoltaics (BAPV).
In the latter the PV-modules are just
added on an existing building, whereas
in the former the integration of the PVmodule in the building envelope of the
new or to be renovated building is part of
the design process from the beginning
which results in aesthetically much more
appealing solutions.
It is also becoming more and more clear
that in order to reach this improved
aesthetics, architects and project
developers would like to go beyond the
use of standard PV-modules in terms
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of dimensions, shape, outlook, colours
and transparency as to leave them a
maximum of free design space. These
aesthetical aspects combined with the
multi-functionality of the PV-module
– it is to be considered as a building
component rather than a pure electricity
generating device – are also an attractive
opportunity for the PV-industry as it
opens up the possibility of broadening
product competition scope beyond the
level of pure costs on the level of Euro/
Wp. The knowledge about the local rules
and norms for buildings and the close
interaction with building component
companies is a necessity to be successful
in this emerging market. This represents
obviously an excellent opportunity for a
value chain in which European-based
companies can build up a sustainable
business model.

Fig. 1 Artist impression of
building integrated PV

Building-integrated
photovoltaics and thin-film
photovoltaics
Thin-film photovoltaics has a number of
assets which make it particularly attractive
to reach the improved aesthetics and
design freedom requirements outlined
above. The rather naïve idea over the last
decades that thin-film PV would replace
crystalline Si based PV purely based on
cost advantages has to make way for a
more realistic view that thin-film PV will
in first instance make it in applications
where some of its unique properties can
be exploited to the full extent. BIPV is
definitely such an area. The possibility to
integrate thin-film PV on a broad variety
of carriers, either flexible or rigid, its
homogeneous outlook extending to the
possibility of reaching for homogeneous
semitransparency, its response under
indirect light and its reduced T-coefficient
are all important assets which are less
easily achieved by crystalline Si. These
assets have been proven in a number of
attractive demonstration projects.

Maximum design freedom
with thin-film PV freeform
module technology
Beyond these favourable features of
thin-film PV for BIPV, the design freedom
for the architects, project developers
and the design of the electrical system
of the building can be further enlarged
by developing a thin-film PV module
technology which deviates considerably
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from the industrial practice nowadays. The
present practice for thin-film PV module
technology is still mostly based on the
traditional sequence of layer deposition
followed by a scribe to define the separate
cells and realize the interconnection
between the cells. This procedure has
been optimized for different thin-film PV
technologies in terms of reduced dead
area etc. but leaves relatively room for
varying dimensions and also reduces
the freedom on parameters like output
voltage of the module (the voltage is
essentially determined by the number of
cells in series which is fixed).
To cope with these limitations came the
idea to disruptive module technology
development where first all the layers
are being deposited on a substrate and
only afterwards the scribes are made and
the interconnections are being realized
by printing. This leads to an interesting
restructuring of the value chain in the

sense that the front-end of the process
(deposition of all the layers, e.g. by a
glass manufacturer which would like to
increase the value of its end product)
is now separated from the back-end
part of the process (the scribing and
printing) which can now be executed by
the building component manufacturer
or a company working closely together
with the latter. Such a freeform module
technology development will be specific
for different active absorber materials as it
relies on depth selectivity of the different
scribes and the realization of contacts
with low contact resistance and stable
contact interfaces.

Freeform module technology
development in imec and
Solliance
Within the Solliance consortium, in
collaboration with Smit Ovens, novel
equipment has already been developed,
addressing this back-end technology. It
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allows for inline laser scribing of thin-film
PV modules whereby the interconnects
are finalised with an additional inkjet
printed line of Ag-based conductive
ink. The Solliance consortium has the
ambition to demonstrate this newly
developed process flow on two main
thin-film PV technologies, being the more
established CIGS technology, and the
newly emerging Perovskite based thin-film
PV technology.
In the current thin-film PV market,
mainly three different technologies are
commercially available. Where over 10
years ago amorphous-Si was by far the
largest market for thin-film PV (above 10
percent of the total PV market), nowadays
it has been shrinking to below 1 percent
of the total PV market. Nonetheless, the
excellent progress in performance, both
in efficiency and reliability, that has been
achieved in the last few years for thinfilm PV technologies like CdTe and CI(G)
S, in combination with cost-competitive
production has ensured that thin-film PV
was able to maintain its market share in
an overall growing PV market still at the
level of 7-9 percent. Noticeable there is
also that CIGS is substantially growing
its share, reaching a 1.5GW production
in 2014, whereas CdTe is stagnating and
a-Si even declining. It is believed that
CIGS will indeed continue this growth and
so becoming the lead TF-PV technology
for the coming years.
The emergence of organic-inorganic
Perovskite materials in the field of
photovoltaics occurred actually by
introducing these compounds as potential
dye material in dye-sensitized solar cells.
Rapidly it turned out that the Perovskite
material has also very good charge

transporting properties making first the
use of an electrolyte and later even the
mesoporous TiOx-structure obsolete. This
resulted in a device architecture whereby
a single, planar layer of Perovskite
material of ~300nm, sandwiched in
between selective contact layers, acts as
an efficient absorber, charge generation
and charge transporting medium.
This development took less than 5 years
to raise the efficiency from the level of a
few percent to a current state-of-the-art
20.1 percent. Since this performance has
not yet been demonstrated neither for
pure organic nor for dye-sensitized solar
cells, perovskite-based photovoltaics has
raised a lot of attention and is considered
nowadays as the highest potential next
generation thin-film PV technology.
Nonetheless, two major concerns are to
be taken into account, next to developing
scale-up of this technology, before
perovskite PV can be actually brought
into market applications. The first one is
the issue with stability, whereas current
understanding is that control of humidity
is crucial to enable device operation
lifespans of many years. Secondly, the
current perovskite compounds used
for PV contain a central lead atom. For
health, safety and environmental reasons
alternatives have to be found to replace
this component.
The Solliance consortium has a strong
track record in CIGS device and process
developments and will complement that
further with demonstration of this new
back-end process still this year. The
developments in the field of perovskite
modules are based on the strong
background that Solliance has built up in
the field of organic photovoltaics.

Authors
Tom Aernouts - Group leader organic photovoltaics.
Dr. Tom Aernouts is R&D team leader of the organic
photovoltaics team at imec since 2006. This team grew from
an initial 4 persons at that time to more than 10 currently. Also
the lab environment was drastically improved with settingup the O-line infrastructure at imec, allowing the processing
and characterization of organic solar cells and modules with
area up to 15 x 15 cm². He earned his Master of Science and
PhD degree in Physics at the Catholic University of Leuven,
Belgium.

Conclusion
Thin-film PV modules have unique
characteristics (can be integrated on a
broad variety of substrates, can be made
semitransparent with a homogeneous
outlook, have a good response under
indirect light, ...) that make them
the ideal candidates for realizing
multifunctional electricity-generating
building components. But for architects
and project developers to be able to
use these building components, more
flexibility needs to be introduced. A thinfilm technology is required that allows to
adjust dimensions, shape, outlook, color,
transparency and even output voltage of
the PV module.
Within the framework of the Solliance
consortium, a new thin-film PV module
technology is being developed that
fulfills this need. It is a freeform module
technology in which first all layers
are deposited on a substrate and
afterwards the scribes are made and
interconnections are printed.
This new technology makes it possible to
restructure the value chain: the building
material supplier (e.g. glass manufacturer)
deposits all the thin-film PV layers on the
material and the building component
manufacturer uses this material to finalize
the product (e.g. a solar window) by
scribing and printing the contacts. This
latter party can determine dimensions,
shape, outlook etc. It is our conviction
that such a new technology and business
model will enable to accelerate the
development and market introduction of
building-integrated PV.
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Jef Poortmans - Scientific director photovoltaics, professor
at K.U.Leuven. Dr. Jozef Poortmans received his degree in
electronic engineering from the Catholic University of Leuven,
Belgium, in 1985. He joined the newly built imec in Leuven
where he worked on laser recrystallization of polysilicon and
a-Si for SOI-applications and thin-film transistors. In 1988
he started his PhD study on strained SiGe-layers. Both the
deposition and the use of these SiGe-alloys within the base
of a heterojunction bipolar transistor were investigated in the
frame of this study. He received his PhD degree in June 1993.
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Panel manufacturing

greener in Europe
A recent study has suggested that solar panels produced in Europe
carry a lesser carbon footprint than those made in China. With
growing interest and concern of environmental impact of PV,
the report points to changing global dynamics.

SOLAR PANELS made in China have
a higher overall carbon footprint and
are likely to use substantially more
energy during manufacturing than those
made in Europe, said a new study from
Northwestern University and the U.S.
Department of Energy’s Argonne National
Laboratory. The report compared energy
and greenhouse gas emissions that go
into the manufacturing process of solar
panels in Europe and China.
“We estimated that a solar panel’s carbon
footprint is about twice as high when
made in China and used in Europe,
compared to those locally made and used
in Europe,” said Fengqi You, assistant
professor of chemical and biological
engineering at Northwestern and
corresponding author on the paper.
“While it might be an economically
attractive option to move solar panel
manufacturing from Europe to China, it is
actually less sustainable from the life cycle
energy and environmental perspective—
especially under the motivation of using
solar panels for a more sustainable
future,” he said.
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Entire life cycle
The team performed a type of
systematic evaluation called
life cycle analysis to come
up with these hard data. Life
cycle analysis tallies up all
the energy used to make a
product—energy to mine raw
materials, fuel to transport
the materials and products,
electricity to power the
processing factory, and
so forth.
This provides a more accurate
picture of the overall energy
consumed and produced and the
environmental impact of making
and using a solar panel.
Assuming that a solar
panel is made of
silicon—by far the
most common solar
panel material—
and is installed in
sunny southern
Europe,
a solar
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panel made in China would take about 20
to 30 percent longer to produce enough
energy to cancel out the energy used to
make it. The carbon footprint is about
twice as high.
The biggest reason is that China has
fewer environmental and efficiency

standards for its factories and plants and
generates more electricity from coal and
other non-renewable sources, the authors
said.
“It takes a lot of energy to extract and
process solar-grade silicon, and in China,
that energy tends to come from dirtier and
less efficient energy sources than it does
in Europe,” said Argonne scientist and coauthor Seth Darling. “This gap will likely
close over time as China strengthens
environmental regulations.”
The study did not include the energy cost
of transporting a solar panel to its final
destination. Transportation would
magnify the difference even
further if it—like 60 percent of all
solar installations in 2012—
went up in Germany or Italy,
Darling said.

Comparing types
The team also compared
the numbers for different
types of silicon solar panels.
Single-crystal solar panels
are better at harvesting
energy than other types,
but take the longest to
“pay back” the energy
used to manufacture
them because the
process is more energy-

intensive. Multicrystalline panels came
next, followed by ribbon silicon panels,
which are easiest to manufacture but least
efficient—however, their payback time
was fastest.
To encourage more sustainable
production of solar cells, the authors
suggest a break-even carbon tariff. “This
would be based on the carbon footprint
and energy efficiency difference between
manufacturing regions, and would be a
better market- and science-based solution
than a solar panel tariff,” said Dajun Yue,
a Northwestern graduate student in You’s
research group and lead author on the
paper.
“The break-even carbon tariff we
calculated, which is at the range of €105129 per ton of carbon dioxide, depending
on the possible carbon tax to be imposed
by these two regions in the near term, is
close to the reported CO2 capture and
sequestration cost,” You said.
Funding for this research was provided by
the Institute for Sustainability and Energy
at Northwestern University. The research
was performed in part at the Center for
Nanoscale Materials, a U.S. Department
of Energy user facility.
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Autarco, the
world’s first single
solution brand
In an industry founded on multiple components,
one company offers a smart solution.
Solar UK spoke to the CEO of Autarco
Roel Van Den Berg from and asked how they
intended to change the current industry practices.

SOLAR UK recently caught up with Autarco, the world’s first
brand of complete and integrally designed solar PV solutions.
Where other brands offer one component, Autarco provides
single-brand systems with benefits which include a money back
kWh guarantee.

differing areas of expertise but with one common denominator, a
passion for renewable energy.

The company was founded in 2011 in Shanghai, China, by the
now CEO Roel Van Den Berg who was originally involved in the
purchasing of PV components for several distribution companies
worldwide, Roel saw an opening for a brand combining all
relevant components into a single solution.

not just a new ‘concept ´but also a new ´brand´ was always
going to be a challenge, but we believed in our business model
and knew that with the correct quality, service and hard work we
could create a niche for ourselves.

Determined to turn his vision into reality, Van Den Berg quickly
brought onboard other like-minded professionals, such as our
COO Dan Horan and Sales Director Lloyd Lawson; each with
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Q What is drving the success of Autarco?
A We always knew we had taken a difficult path. Establishing

Are we visionaries?? I will leave that for others to decide, but we
are most definitely ahead of the curve!!

Q

What makes Autarco different?

SUPPLY I CHAIN

A

Our whole company is based on innovation and progress.
The want to make things better. We looked at every aspect of the
solar process and set-out to make it simpler and more efficient.
From the decision making process by the end-user to the actual
design efforts and ordering process undertaken by our own B2B
installers.
Why should a customer have to make an investment in several
different companies with very differing guarantees to create
what is in essence, a single product. If you went to buy a car or
even a PC, would you buy all the parts and ask someone to put
it together for you? Of course not. You go to your dealership of
choice and buy the latest model; you want simplicity and peace
of mind and that is what we bring to the marketplace.

Q
A

What other major benefits do you bring to the marketplace?

In a market where all other brands offer highly
commoditised components it’s hard for retailers to stand out.
With Autarco, our customers find that they can tell a story.
Instead of pushing brand A, B and C like everybody else, they
offer a single-brand with a money back performance guarantee,
this helps our retail partners grow their respective market share.
As our systems are integrally designed and tested, this not only
increases performance, but provides a whole range of added
benefits. For example, from inception we offered a 10-year
manufacturer warranty across all components including inverter
and our panels carry a Powerguard insured 25-year linear
performance guarantee
With our unique kWh Guarantee, we believe we have
revolutionized the industry. That’s a big statement; but no other
manufacturer can actually ´guarantee´ what their individual
components will generate on a yearly basis; as we supply the
complete system and include wi-fi monitoring as standard, we
know how they will perform in any given geographical location.
We calculate your projected kWh using the most up to date and
advanced technology along with real-life output data collected
from existing Autarco systems in locations near you. Any period
that falls short, we make it up in hard cash!! This greatly reduces
the risk to the end-user.

like-minded high quality retailers, distributors and installers who
share our vision for the future. Once the benefits of Autarco are
enjoyed, we find very few companies go back to the multi-brand
offering. From the very first meeting, we look at each of our
customers individually and design a supply chain which suits
them, whether it be on a single system basis from our UK stock
operation or a direct supply chain based on larger volumes from
our central warehouse in Holland.

Q

What do you see as the main challenges to making this
operation successful?

A

I would say changing the mindset of a relatively established
industry. When companies are doing well, it can be difficult to
convince them to alter a business model which has proved
effective and allowed them success.
However, as an industry matures, people start looking for value
propositions that really address their needs. We’ve seen it before
in many other sectors. We realized that a brand that takes real
responsibility earlier in the PV chain could add real value to
retailers and end-users alike.
We achieve this by integrating and simplifying component
warranties into a clear, concise and measurable kWh guarantee.”.

Q
A

What are you looking to achieve within the next 18 months?

We have grown exponentially in the UK over the last
2 years and this has allowed us to streamline our stock and
logistics operation. Our focus is to continue this success,
preserve the reputation we have built and increase our network
of approved installers.
We are now also starting to gain traction in the commercial and
specification sectors. Our engineering team regularly work with
architects and specifiers to ensure best possible specification
is achieved at all times. Again the level of support we can offer
on new build and utility scale projects is unique to the Autarco
business model.

To check an obscure DC output warranty it must
be laboratory tested. To check our AC power
output warranty, simply log on to your Autarco
account.

Q

Who are your target
customers?

A

We are primarily a B2B
supplier. Our relationship with our
customers is paramount and we strive
to develop the company with them in mind.
It is important that we grow together and that we listen to
the challenges they face on a daily basis. We want to work with
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ASSET MANAGEMENT I PREDICTIONS

Five solar asset management

predictions for 2015

Good solar asset management needs a cross-disciplinary team
of experts both technical and commercial to work together
to ensure that solar technology can produce a return of the
investment while meeting quality and industries standards.
Solar international asked solar asset management expert
Edmee Kelsey, CEO of 3megawatt to look into the future.
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SOLAR ASSET MANAGEMENT is an important part on the
success of solar energy projects both in the operational and
planning stages. Photovoltaic systems require much less
maintenance than fossil fuel plants, however they require a
rigorous maintenance plan to ensure their correct functioning
and prolong their useful life. This is just one of the aspects taken
care of by solar asset management which also monitors and
supervises the production of energy, day to day operations and
even the correct disposal of obsolete or damaged equipment.
Other important goal of solar asset management is to achieve the
greater return possible on an investment. Large scale projects
such as the ones on solar energy production require optimization
of all the resources to prevent losses.
2014 was the year when many owner/operators started to realize
the importance of solar asset management. 2015 marks the year
where for the first time there is an industry conference dedicated
to the topic. The solar installed base is growing, the market is
getting more mature and consolidation is starting. These are our
five predictions for 2015

1. There will be more solar assets to manage
Market research firm IHS expects that there will be about
55GW of solar installed in 2015. This means an increase of the
worldwide installed operational solar asset base to 235 GW by
the end of this year - an increase of almost 25 percent.
2. There will be a large influx of new players
New owners and operators will enter the market daily. As the
market matures, the investor base will get larger as more
investors will get comfortable with the risk profile of solar. New
solar asset management operators will emerge from many
different backgrounds.
Examples of backgrounds of new operators include:
£ O&M operators expanding the scope of their activities to
include commercial asset management;
£ Developers with asset management activities wanting to
leverage their existing organization with 3rd party business;
£ Hardware manufacturers wanting to become fully integrated
along the value chain
£ Technical advisors wanting to lever their technical skills
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£ Property managers seeing parallels with their own activities
£ Solar asset owners starting an in-house activity;
£ Start-up teams with various backgrounds perceiving low
barriers to entry
3. Global operators will start to emerge
Until today, solar asset management service has been
relatively local. Some markets already have their national
champions (Germany and Spain) and other markets are still
very fragmented (Italy). But as asset owners are chasing higher
yielding opportunities in non-local markets, operators with global
aspirations will expand internationally to cater to the needs of
their client base.
4. The balance of in-house versus outsourcing will shift
In the US most asset management activities have traditionally
been performed in-house. In 2015, the percentage of outsourced
solar asset management will grow, as third party solar asset
management firms are starting to get traction. In Europe, where
traditionally most asset management has been outsourced,
an increasing number of owner/operators are bringing asset
management in-house because they find that it becomes more
cost effective as their portfolios grow.
5. Solar asset management will get more complicated
The industry is getting more and more creative to get deals
done. This means that project documents will include terms
and conditions that have far reaching implications for asset
management.
The list is long, but some examples include:
£ More complicated invoicing processes stemming from market
oriented power purchase agreements: synthetic PPAs (with
energy swaps), market discount PPAs (fixed discount to utility
pricing), time of day billing, hybrid PPAs, increased
performance and capacity guarantees, etc.
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£ More reporting requirements and regulatory compliance with
public financing structures such as YieldCos and green bonds
£ Impact of new business models including storage
£ Need for frequent forecasting to feed into demand/response
systems
£ Need for detailed project cash flow forecasting manage
liquidity bottle necks as a result of cuts in government
incentive rates
£ Need to manage a larger number of smaller installations
£ Consolidation of existing operating portfolios with incomplete
historical documentation.
©2015 Permission required.
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EDMEE KELSEY - CEO - 3MEGAWATT
Edmée Kelsey brings a wealth of solar asset management
expertise to her role as founder and CEO of 3megawatt.
3megawatt provides solar asset management software
designed to support asset owners with managing their solar
portfolio risks and asset managers with reducing their asset
management costs. As former CFO of Main Street Power,
she closed project financing for over 100 of distributed solar
PV projects and was responsible for the asset management
of those solar assets.
As a former VP at the investment bank JP Morgan and
managing director of a clean energy corporate finance
advisory firm, she gained a deep understanding of the
requirements of project finance providers and sponsors,
funds and investors. Her background as a founder and CEO
of a venture-backed telecom service provider brings utility
billing, asset tracking and O&M service ticketing experience.

ECOBUILD I SHOWCASE

Ecobuild
product showcase

Ecobuild will be held in London from 3-5 March. Over 40,000 people visited in
2014 and 2015 promises to be just as busy. Solar UK takes a look at some of
the companies and their offerings.

ET Solar showcase latest modules
ET Solar is a smart energy solutions provider. With innovative
solar technologies and tailored finance solutions, ET Solar
provides one-stop solutions throughout the entire solar power
plant lifecycle that includes development, financing, engineering,
procurement, construction, and operations and maintenance.

ET-M660280 WW
£ High Output Efficiency
The module is incorporated with state-of-art technology,
making sure high conversion performance.
£ Self-cleaning glass
Coating glass is applied on the module surface for selfcleaning and reducing dust, which brings about more
electricity.
£ Spectacular low-irradiation performance
The module remains excellent performance even in the weak
light conditions, such as morning or cloudy.
£ In-time response service
Whenever and where you are, our service centres around the
world response to your need within 48 hours.

ET-P660265 WW
£ High quality
With a proven and recognized record of shipment, the module
is pledged to be with higher conversion efficiency and more
durable quality.

£ Trustworthy
The module is able to produce excellent performance even
in weak light conditions, such as in the morning and on
cloudy days.
£ Excellent durable strength
Thanks to its outstanding loading capacity - can withstand
2400Pa wind loads and 5400Pa snow loads, the module is
reliable in extreme environment.
£ Added value from warranty
Beside 10-year guaranty on materials and workmanship, the
module supplies a linear performance warranty as long as
25 years.

Renusol presents new universal
clamp for PV mounting systems
At this year’s Ecobuild, mounting systems manufacturer Renusol
is set to present the world’s first universal clamp for mounting
photovoltaic (PV) panels which can be used as either mid or
end clamp. In order to switch between the mid and end clamp
function, the clamp head is simply turned by 90 degrees.
Since only one component is needed instead of two, planning,
ordering materials and mounting are all made noticeably easier
for installers – saving time and money. The new RS1 clamp is
height adjustable, making it suitable for all standard framed solar
panels.
“There are an incredible number of different PV module mounting
clamps on the market, which are often only compatible with
individual panel heights. Our aim is to make things as easy as
possible for installers and wholesalers. So we have developed
a clamp that always fits – one for all. We are proud that we are
the first manufacturer to achieve this,” explains Felix Janssen,
product manager at Renusol. “We have already presented the
new clamp to a handful of customers, who have shown a great
deal of enthusiasm for it. Amongst others because the clamp
also allows them to make spontaneous changes to the layout on
site. If a sudden need arises for more mid or end clamps than
originally planned, you don’t need to order new materials, you
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simply turn the clamp’s head by 90 degrees.” The RS1 universal
clamp is suitable for use with all PV panel frame heights between
30 and 50 millimetres. The clamp can be positioned, adjusted
and fixed in the mounting rail with one hand, which is a big
advantage for installers, particularly on steep pitched roofs.
“The RS1 clamp also saves on warehouse costs, since
wholesalers and project planners need to stock one type of
clamp only, that always fits regardless of the solar panels, project
or system design,” adds Janssen.

industry-leading, high-efficiency HIT product offering. The
module will be presented at the Ecobuild show in London, the
UK’s largest sustainable design, construction and energy event.
Building on the success of Panasonic’s HIT N240 and N245
products, the N285 features a reduced module length designed
specifically for the European residential and commercial
rooftop markets. By integrating the company’s high-efficiency
HIT technology into a shorter panel design, the N285’s more
compact size makes it possible to install an additional module
row on a conventional small and medium size rooftop, thereby
significantly increasing the output of a PV system.
The N285 is optimally suited to the thriving UK market and the
country’s 4KWp residential feed-in tariff (FiT). Based on the
rooftop space required by the average UK residential solar PV
system of 3 kWp, a comparable N285-based array will have
an installed capacity of 3.99KWp, thus aligning with the FiT
requirements and maximising the energy and earnings generated
for the typical UK homeowner.

The RS1 clamp has already received TÜV and MCS certification
and will be presented to the public for the first time at Ecobuild in
London from 3–5 March, 2015.
Ecobuild stand: S3170

Talesun Energy
Talesun Energy UK specializes in project development,
consultancy and EPC services for turnkey PV projects in the
United Kingdom. Talesun Energy UK belongs to the global
solar solutions company Zhongli Talesun Solar, that produces
industry-leading quality, crystalline photovoltaic modules
manufactured in one of the world’s largest, fully automated
production facility (210,000 sqm). This systematic production
process provides Talesun customers with front-runner priceperformance ratios. Zhongli Talesun Solar is a subsidiary of
Zhongli Sci-Tech Group Co., Ltd., an international market leader
in special cables, optical fiber cables and photovoltaic product
manufacturing.
Talesun Energy UK is currently finalising several medium to large
scale PV projects in the UK. For more information please visit
www.talesunenergy.com
Ecobuild stand: S2181

“The N285 represents the latest manufacturing achievement of
our bourgeoning solar division,” stated Daniel Roca, UK country
manager at Panasonic Eco Solutions Europe. “Having thoroughly
analysed the parameters of Europe’s residential and commercial
rooftop market, the N285 has been designed to provide an
optimum solution for both sectors.
By incorporating our industry-leading HIT® technology into
this new design, we’ve launched a product that can help tap
the massive potential of Europe’s residential and compact-roof
commercial PV markets”.

New N285 solar module for European market

The announcement of the N285 follows the recent launch of
their virtual solar platform for UK market, which empowers UK
homeowners to make informed decisions about going solar. The
innovative service allows users to virtually design a solar system
on their roof, providing a clear estimate of how much it costs to
install a solar system, how much a system can power their dayto-day activities, and which financial earnings homeowners can
expect from Panasonic solar modules.

Panasonic Electric Works Europe have announced the launch
of their N285 solar module, the latest addition to the company’s

Panasonic will be showcasing their new N285 at Ecobuild,
stand S4154.

Panasonic Electric Works Europe
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SMA Solar UK returns to host the
SOLAR CITY feature at Ecobuild

Wuxi Suntech Power Co., Ltd.

SMA Solar UK , a subsidiary of SMA Solar Technology AG, is
to return to host the SOLAR CITY feature at Ecobuild 2015 at
London’s ExCeL from 3rd to 5th March 2015. Hosted within the
Energy section of Ecobuild, SMA will bring a cross segment of
visitors to listen to experts talk about residential and commercial
projects with live debates and practical case studies. With more
than 35 speakers and 11 sessions over the three days, visitors
will be able to listen to a range of issues including challenges
in residential PV, commercial rooftop opportunities, new
landscape for Large Scale PV and energy storage, through to
PV opportunities in government and education facilities, grid
management innovation and technology and smart home-energy
independence concept.

Wuxi Suntech Power Co., Ltd., a
company incorporated in the PRC
in January 2001, produces industryleading solar products for residential,
commercial, industrial, and utility
applications.

SMA Solar UK decided on continuing supporting the new
concept of bringing the audience to SMA, by hosting the seminar
theatre SOLAR CITY, again in 2015. “With the event lasting
three days, and following a huge interest in all SMA energy
management solutions, the SMA UK team is confident that
SOLAR CITY will once again help increase in quality discussions
with customers and interest, especially in areas not normally
associated with installers, with Energy Consultants, Architects
and Energy Managers.” noted Jan Van Laethem, Regional
Manager SMA Western Europe.
Following a tried and trusted format, SOLAR CITY will also
include an ‘Ask the Expert’ area with technical consultants on
hand to help design and specify solutions during the session
intervals. The topics to be covered here include energy storage
as well as grid management innovation and technology.
During Ecobuild 2015, SMA’s Sunny Boy Smart Energy, the wallmounted large volume PV inverter with integrated battery storage
system, has been shortlisted and will be showcased in the “Big
Innovation Showcase” in the South Arena. This combination of a
modern PV inverter and battery with an effective capacity of 2.2
kWh makes easy use of home-generated solar power possible
virtually around the clock.
Also targeted to home systems, SMA will be unveiling the new
standard for lower power classes, the new Sunny Boy 1.5-2.5,
which will be available in April 2015. The new Sunny Boy is a
flexible solution with a wide output range. The installation is quick
and easy and includes free monitoring through the inverter’s own
wireless network or online with Sunny Portal or Sunny Places.
On Thursday March 5th 2015, in the South Gallery Room 19
in the South Halls, SMA UK will also be holding a workshop
for installers and distributors featuring the new MLX 60 (will be
soon migrating to the Sunny Tripower 60), the most competitive
product solution in terms of achieving an optimum priceperformance ratio, for commercial and industrial PV systems.
The MLX 60 combines the advantages of decentralized system
design with the benefits of a centralized inverter design, in a
solution that brings together the best of both worlds.
The detailed agenda of the SOLAR CITY seminar theatre can be
found at: http://www.ecobuild.co.uk/Content/Solar-City

Suntech has delivered more than 30
million photovoltaic panels or 8 GWs
of installed capacity to more than 1
thousand customers in more than 80
countries. Suntech’s pioneering R&D
creates customer-centric innovations
that are driving solar to grid parity against
fossil fuels. Suntech’s mission is to
provide reliable access to nature’s cleanest
and most abundant energy source.

285 Watt Monocrystalline Solar Module
STP285S - 20/Wew
STP280S - 20/Wew
High module conversion efficiency
Module efficiency up to 17.5 % achieved through advanced cell
technology and manufacturing capabilities.
Advanced polaris technology
The Polaris cell uses back surface passivation and local BSF
technology. The average mass production efficiency is up to
>20.5 %.
Positive tolerance
Positive tolerance of up to 5 % delivers higher outputs reliability.
High PID resistant
Advanced cell technology and qualified materials lead to high
resistance to PID.
Suntech’s current sorting process
System output maximized by reducing mismatch losses up to 2%
with modules sorted & packaged by amperage.
Extended wind and snow load tests
Module certified to withstand extreme wind (3800 Pascal) and
snow loads (5400 Pascal).
Excellent weak light performance
High energy yield up to 98 % on 200W/m2 compared to
conventional module.
Stand number S3130
©2015 Permission required.
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Electrifying energy

storage
A number of studies highlight that it is increasingly essential to deliver a secure and
reliable sustainable electricity network to meet rising demand. Meeting that goal is
a challenge and a recently launched UK energy storage solution is attracting interest
from the commercial sector including a number of utilities.

VOLTAGE OPTIMISATION BRAND
Powerstar, manufactured in Sheffield,
England by EMSc (UK) Ltd has launched
a new product called Powerstar Virtue,
which the company believes will change
the way companies and organisations use
electricity, by enabling greater control and
flexibility and giving maximum financial
benefit to the energy user. The pioneering
energy storage solution is the result of
a dedicated cutting-edge research and
development programme that has been
ongoing for a number of years.
The National Grid is struggling to
cope with the surge in demand for
electricity. This increase in demand
requires more cabling and pylons to
support usage, a cost, which is ultimately
passed onto electricity users’ bills. This,
coupled with the volatile nature of
renewable generation sources highlights
the need for flexibility and greater control
of electricity usage. Energy storage is
emerging as a much needed solution to
address these problems, allowing energy
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generated during periods of low demand
to be stored locally and used at peak
times.
Powerstar Virtue takes this one step
further by allowing energy saved from
voltage optimisation technology to be
diverted into storage.
A versatile solution, Powerstar Virtue can
also be integrated with on-site renewable
energy generation, to combine the energy
saved from the voltage optimisation
system with the electricity generated
from renewable energy sources, in turn
maximising the cost saving benefits from
both.
Powerstar Virtue uses the patented
Powerstar voltage optimisation
technology and harnesses the induced
negative power feedback to the supply,
to charge a storage medium. In essence,
the savings achieved from the voltage
optimisation system are diverted into the
energy storage system to be used at a

time most beneficial to the electricity user.
Due to the exceptionally easy way in
which the availability of power can be
predicted, Powerstar Virtue, can in effect,
act as a Virtual Power Station (VPS).
With this capability, users are able to use
stored energy during times of high peak
tariffs, whilst participating in national grid
led initiatives like FDR, STOR and EDR.
Powerstar Virtue can also act as a full
facility Uninterruptible Power Supply
(UPS) system for up to two hours and
due to the modular nature of the system,
storage modules can be fitted post
installation to match any future needs of
the site.
Additional benefits of Powerstar Virtue
include eliminating the use of inverters
on renewable installations, this can help
to reduce costs of renewable installations
and improve return on investment.
Sites will also benefit from reduced
harmonics, voltage phase balancing

VENDOR VIEW I POWERSTAR

and improved power factor, along with
reduced maintenance costs of electrical
equipment and a 100 percent savings
guarantee, as offered with all Powerstar
solutions.
Powerstar has been a pioneer in voltage
optimisation since being established in
2001 and the brand is still the only voltage
optimisation system to carry a patent on
its design. The system was designed to
address the imbalance between the high
voltage levels that are typically delivered
to a site by the National Grid – on average
242V - and the voltage actually required
for optimum operation of electrical
equipment.

demonstrated that significant savings – 6
to 10 percent – can be achieved when
modern variable speed drives (VSDs) are
concerned.
In 2012, the Powerstar HV MAX was
launched, the first ever electronic-dynamic
HV side voltage optimisation system.
Powerstar Virtue represents a further
first and the company hopes it is set to

revolutionise the energy storage market.
Powerstar’s voltage optimisation system
is designed to divert saved energy into
storage, which can then be used at a
time that maximises the financial and
operational benefits offering users a
proven energy saving, storage solution.
©2015 Permission required.
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The excess energy – on average 22V –
is not only wasteful and expensive but
overvoltage can also potentially damage
or shorten the lifetime of equipment
meaning Powerstar Virtue can cut down
on equipment costs for the end user.
Systems can be installed with minimum
disruption to business operations. The
voltage optimisation solution has been
proven to make savings on LED lighting,
as a tender awarded by the University
of Melbourne confirmed. It has also
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New technique for producing

cheaper solar energy
New research could pave the way for solar
energy to be converted into household
electricity more cheaply than ever before.

A TEAM OF EXPERTS from the University of Exeter has
examined new techniques for generating photovoltaic (PV)
energy -- or ways in which to convert light into power -- more
cost efficiently.
The global PV market has experienced rapid growth in recent
years due to renewable energy targets and CO2 emission
controls.
However, current, widely-used commercial methods employed
to generate PV energy, such as using silicon or thin film based
technologies, are still expensive as they are processed through
vacuum-based techniques. The development of technologies
and the invention of new materials could lead to the reduction
of PV energy generation costs. Now, the team of scientists
from Exeter has found that one such material, a mineral called
perovskite, could hold the key to cheaper PV energy generation.
Crucially, the team conducted studies with perovskite in Alta
Floresta (Brazil), Frenchman Flat, (USA), Granada (Spain),
Beijing (China), Edinburgh (UK) and Solar Village (Saudi Arabia),
and confirmed its efficiency in converting light to power in a
range of atmospheric conditions, rather than just under direct
sunlight.
The research by the team from the Environment and
Sustainability Institute (ESI), based at the University of Exeter’s
Penryn Campus in Cornwall, is published in the journal Solar
Energy Materials & Solar Cells.
Professor Tapas Mallick, who was involved in the research said:
“This research offers the potential for significant progress to
be made in finding cheaper ways to generate PV energy. The
results, which show how perovskite devices work under real
operating conditions, will lead to our understanding them better,
which will benefit industrial-scale production processes.
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“Given concern on large-scale solar farms across the country,
such techniques will be key to understand how the Perovskite
technology integrates within our building envelope.”
Dr Senthilarasu Sundaram, also from the ESI, added: “The
research is questioning the perovskite material’s ability to
produce stable solar cells under versatile climatic conditions. The
obtained results are very crucial in terms of perovskite solar cell
growth and understanding how to make better devices.”

Journal Reference:
1.S. Senthilarasu, Eduardo F. Fernández, F.
Almonacid, Tapas K. Mallick. Effects of spectral
coupling on perovskite solar cells under diverse
climatic conditions. Solar Energy Materials
and Solar Cells, 2015; 133: 92 DOI: 10.1016/j.
solmat.2014.10.037

Maximum plant size 10
kWp, 1 inverter

Easy Installation

String Monitoring of
MPP Trackers
Dynamic
LCD-Status-Display

Solar-Log 250
PV-Monitoring - smart and simple
Our new Entry-Level Model Solar-Log 250 - the best quality at attractive prices. With many existing features and functions, Solar-Log 250 can be used to protect a PV plant investment properly.

• Inverter failure, status of fault and power monitoring
• The Solar-Log 250 is compatible with inverters from all the major manufacturers.
• Reduction to X percent (without the calculation of selfconsumption)
• String and MPP-Tracker monitoring (depending on type of inverter)
For more information - www.solar-log.com

ExCeL, London
3 – 5 March 2015
Booth S1150

Solare Datensysteme GmbH • info@solar-log.com • www.solar-log.com

