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industry view
By Neil Budd, Director of Renewable Energy Shakespeare Martineau

Uncertainty prevails in UK solar market
The appointment of Amber Rudd as Secretary of State for Energy
and Climate Change, following the election of the Conservative
Government in May, was welcomed by the renewable energy
industry as she is known to be a supporter of renewable energy
including solar. However, despite that fillip, the mood in the
industry remains one of uncertainty.
Rumours have started that the Government will not go ahead
with the next CfD auction which was scheduled for October
this year. Although the auction last year was not exactly a
resounding success for solar developers, indications are that
some of the bigger players in the industry were planning to
submit bids in the next auction, so clearly these rumours will be a
cause for concern for them.
For the majority of developers, focus has switched to developing
sub-5 MW projects, for which ROCs remain available although
they are scheduled to reduce to 1.2 ROCs/MWh in April 2016.
However, it is widely predicted that the proposed ROC reduction
next year will not now go ahead and that these projects will either
lose their ROC entitlement completely or, at best, the number of
ROCs for which such projects are eligible will fall.
Certainly, if you compare the price per MW which electricity
generated from such a project would get under a PPA compared
to the strike prices in the CfD auction for 2015/16 projects, it is
difficult to justify maintaining ROCs at 1.2/MWh. As well as sub-5
MW projects, some developers are also busy on the surprising
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number of larger projects that have benefited from the grace
period offered to projects above 5 MW which fulfilled certain
requirement in May 2014 in terms of their development (i.e. they
had site documentation in place, a grid connection offer which
they had accepted and had applied for planning permission).
Grace period projects need to commission by 31 March next
year in order to benefit for ROC entitlement at 1.3 ROCs/MWh
but there are some grey areas in the legislation, particularly in
terms of changes that took place to planning permissions or grid
connection agreements after the deadline.
As a result, some developers are opting to wait, to try to get
some understanding of how Ofgem will deal with these matters,
before committing money in building these projects. However,
Ofgem treats applications confidentially so obtaining information
on these projects is hard to come by.
Ground-mounted FiT projects are facing a hyper-degression
in July as a result of a spike in projects in Q1, possibly due to
the sharp fall in brown-power prices making the export tariff of
4.8 pence index-linked suddenly start to look interesting. This
degression, which may well be followed by a further degression
in Q4 as developers rush to apply for preliminary accreditation
before 1 July, is likely to severely affect the interest in commercial
and community projects sharing the same site (so-called “5+5
projects”). With all the uncertainty, maybe it’s time for developers
to take a few weeks off and head for the sun-lounger until things
become clearer.
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New checklist aims to boost solar across UK
commercial rooftops
THE SOLAR TRADE ASSOCIATION
has published a checklist to give
managers in commerce and
industry the confidence to put solar
on their roofs.
Commercial and industrial roofs
dominate the solar market in
Europe, but in the UK commercial
roofs account for only 5 percent
of all solar deployment to date.
However, as part of DECC’s 2014
Solar PV Strategy , the emphasis
is now changing significantly towards
boosting rooftop installations and the
STA and its members are working closely
with Government to help unlock the huge
potential across the UK.
The small commercial roofs sub-market
(50kW-250kW) is growing steadily
but slowly, with 170MW installed in
total across 1200 installations. One
of the limiting factors to the market is
commercial awareness and confidence
from rooftop owners who need reliable
guidance.
The government focus on this sector and
the STA work to support, identify and
break down barriers, is now showing
signs of significant growth in this market:

companies want to follow suit,
and if we can help them to identify
competent contractors then we will
have more UK success stories. We
hope our Confidence Checklist will
empower more commercial sector
managers to install solar on the
roofs of their company premises.”

the first quarter of 2015 saw deployment
double compared to the first quarter of
2014.
However, the latest DECC data shows
there are only 70 larger-scale (250kW+)
solar roofs installed across the UK, and
this is where more focus and support is
required to tackle the limited deployment.
More high profile schemes like the
Jaguar Land Rover and BMW car factory
roofs are needed. Paul Barwell, CEO
of the Solar Trade Association said:
“From Apple and Amazon to Marks &
Spencer and Walmart, many well-known
companies are going solar to reduce
their carbon footprint and because they
want the reliable and clean power supply
solar provides during work hours. Many

Welcoming the initiative, Energy
Minister Andrea Leadsom MP said:
“Solar is an integral part of the UK’s
energy mix. It’s great to see industry
initiatives like this boosting confidence
and take-up, so hardworking families and
businesses can benefit from low-carbon
energy and lower bills.”
The checklist, which can be downloaded
from the STA website, is applicable to all
size of commercial rooftop installation
from schools and small businesses to
large supermarkets and factories.
Solar has been installed on a huge range
of structures across the UK including
bridges, airports, city skyscrapers,
railway station roofs, car parks and even
motorway sound barriers. Solar can also
be integrated in to buildings, embedded
in glass as windows, and also included as
a vertical building façade.

Two more solar farms from Good Energy
WILTSHIRE renewable electricity group
Good Energy is to commission two more
solar farms. The Chippenham-based firm
said it would add the 5MW sites to its
existing four solar farms, taking its total
generating capacity to 30MW – enough to
serve more than 7,000 homes.
Planning approvals for the new sites
at Lower End, near Devizes, and
Crossroads, close to the New Forest,
were received last year. A seventh site is
to be built later this year, Good Energy
said.
The firm has also confirmed it had drawn
down £4.1m from the debt financing
facility it set up last December to provide
6 www.solar-uk.net I Issue II 2015

long-term funding for the Lower End solar
farm. The latest draw down has reduced
the £45m facility – which is supporting
further development and construction
of its solar generation portfolio, to
£33.3m. Good Energy founder and chief
executive Juliet Davenport OBE said:
“The commissioning of these two new
solar farms demonstrates our continued
commitment to owning and operating a
growing portfolio of renewable generation
sites.

local in the form of community funds and
bespoke biodiversity plans.”

“The new solar farms will make an
important contribution towards their
county’s renewable energy targets, and
will also deliver benefits to local people

The 25-acre Lower End site is expected
to generate around 4,700 MWh a year –
enough renewable electricity to power
approximately 1,100 average homes.
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Feed-in Tariff cuts continue
AS OF 1 JULY any new small solar farms
built under the Feed-in Tariff (FiT) will get
28 percent less for every unit of electricity
they generate.

in the tariff. This means smaller solar
farms, including those where ownership
is shared with the local community, will
struggle.

However signs are that domestic solar
market will grow despite the FiT changes
as the rates will continue to provide a
good return for homeowners investing
in solar. However, the FiT cuts indicate
difficulties for both large solar roofs and
smaller solar farms (ideal for shared
community ownership), both of which
Ministers have said they support.

Leonie Greene, Head of External Affairs
at the Solar Trade Association said:
“The Feed-in Tariff helps to democratise
energy in the UK because it enables
homes, businesses, schools, farmers,
communities and big industry to invest
easily in solar power. But some of the FIT
cuts make no sense, particularly for large
solar roofs on factories and industrial
buildings, or for community groups
looking to invest in a local solar farm.”

Deployment in the large solar roof
market (250kW+) has been very low in
the UK, with only 85MW installed since
2010 under the Feed-in Tariff in just 70
installations. Large solar roofs therefore
represent only 1 percent of UK’s entire
solar capacity. Because the FIT for large
solar roofs is tied to activity in the small
commercial roof market, the FIT will be
cut for large roofs tomorrow from 6.16p/
kWh to 5.94p/kW, even though this submarket has yet to take off.
Cuts will be dramatic for small solar
farms below 5MW in size due to a
‘hyperdegression’ in the tariff for groundmounted solar. The Feed-in Tariff for
small solar farms is set to drop a massive
28 percent to 4.44p per kWh as of this
Wednesday 1 July, down from 6.16p
previously. The Solar Trade Association
has long said that due to the design
of the FiT, just a small amount of solar
deployment can trigger a very large cut

“The industry still awaits clear policies
from Government but Ministers have
spoken positively about community solar
schemes and larger solar roofs, so we
very much hope the new Government will
correct the FIT to boost these markets.
We have set out how easy and costeffective it would be to do that in our Solar
Independence Plan.”
The Solar Trade Association has put
forward a set of detailed proposals for the
forthcoming review of the Feed-in Tariff in
its ‘Solar Independence Plan for Britain’
to fix this ‘hyperdegression’ problem,
allowing more growth in commercial
rooftop solar and small solar farms
while gradually bringing tariffs for new
installations down to zero by 2020. This
would allow a doubling of the amount of
solar in 2020 for only a modest amount of
extra funds.

Solar Frontier
opens UK office
SOLAR FRONTIER EUROPE, a
subsidiary of the world’s largest
CIS solar energy solutions provider,
Solar Frontier, has announced that
it has opened an office in the United
Kingdom. The new office in London
will enable Solar Frontier to scale up
its residential and commercial rooftop
and power plant business in the
UK. This new branch demonstrates
Solar Frontier’s continued strong
commitment to the European
market, in particular the UK, one of
the fastest-growing solar markets in
Europe.
“The UK office is an important step
in Solar Frontier’s global expansion
strategy to further grow our business
in key global markets,” said Wolfgang
Lange, Managing Director of Solar
Frontier Europe. “We look forward to
developing CIS solar power solutions
alongside our partners in the UK
with the high level of commitment
and service that differentiates Solar
Frontier even in its home market of
Japan, where demands for quality are
formidable.”
Solar Frontier has been active in
the UK market since 2012. Notably,
Solar Frontier supported Belectric,
a leading solar EPC provider, with
the delivery for a 16.5 MW groundmounted installation in Turweston
in 2014. Solar Frontier also recently
entered into an agreement with
New Energy for the World (NEW) to
develop several solar projects in the
booming UK market.
The first of these projects, a 7.15 MW
CIS solar power plant in Banwell, was
recently sold to an alternative asset
manager shortly after coming onstream in March, 2015.
CIS is well suited to the UK climate
due to its excellent low-light
performance as well as continued
output under partial shading.
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Lightsource complete rooftop installations at two
major Welsh sea ports
Lightsource have designed and installed
rooftop systems at Associated British
Ports (ABP) sites in Cardiff and Swansea.
The 250 kilowatt peak (KWp) systems at
each site will save more than 4,260 tonnes
of carbon emissions over the lifetime of
the two projects.
Nick Boyle, CEO at Lightsource, said:
“Running a business is tough and
companies across the UK are finding
themselves under increasing pressure
from high energy bills. We believe that
solar energy presents a viable and
flexible solution to this issue by turning
unused roof space into a source of clean,
renewable electricity. By generating their
own power, companies can capitalise
on cost savings, while enhancing their
green credentials.” Matthew Kennerley,

ABP Director, South Wales, said: “The
installation of rooftop solar systems at our
Cardiff and Swansea Ports form part of
a wider initiative to cut carbon emissions
and develop sustainable energy at all five
of our South Wales locations. We believe
ports have a significant role to play in the
renewable energy sector and are proud to
have invested in this valuable project.”

build, operate and maintain a rooftop
system for free.”

While ABP paid for the two systems many
firms may not have the capital to fund
a solar rooftop installation or choose
to use their capital for other business
priorities. Lightsource firmly believes that
solar power should be accessible to all
businesses. Nick added: “We believe that
everyone should have the opportunity
to have access to solar energy, which is
why we have created an option to design,

Lightsource has installed more than
1GW of solar installations. Its dedicated
team of more than 55 in-house roofing
experts, part of a 350 strong total staff,
have installed hundreds of rooftop solar
projects across the country and can
demonstrate an established track record
in working closely with rural businesses
to develop the most suitable and highest
performing solar PV solution.

With a Lightsource rooftop energy tariff,
companies can future proof their energy
bills and pay a fixed, RPI-linked electricity
price starting from just 5p per kilowatthour. Crucially, a business is only charged
for the electricity used.

Moixa launches crowd-funding drive
LONDON based Moixa Energy
Holdings, has launched a
CrowdCube campaign to
raise over £875,000 to scale
MASLOW energy storage and
efficiency delivery across the
nations homes.

through a series of Community
Energy projects for InnovateUK
and utility partners.
The projects have helped
validate opportunities for
storage in the UK market,
and delivered market ready
technology, now on sale and
set for rapid national and
international scale.

Moixa is pioneering new utility
and grid services based on
patented technology and
finance models.
Their MASLOW Energy Storage
system stores spare solar or
night electricity to reduce peak demand
and costs. It is already widely deployed
across the UK, across 250 sites, and was
compared to the TESLA battery by the
BBC.
MASLOW is an ‘all-in-one’ compact wall
mounted battery system, which can be
installed in an hour, and can share it’s
storage back to the network improving
system economics, and solving key
challenges facing the grid such as; saving
customers money by storing spare solar
or providing access to off-peak tariffs;
reducing peak capacity; helping reduce
8 www.solar-uk.net I Issue II 2015

network costs incurred in supporting
large volumes of solar installations or new
housing.
Moixa is currently completing a
£1.5m Pilot of 250 systems for DECC
(Department of Energy and Climate
Change) showing how energy
storage can benefit customers and
networks.
This is part of an original 2013 competition
for UK Energy Storage projects where
£20m was awarded across 4 projects.
Moixa is also delivering similar scale pilots

Project results will also be
shared at an event in London
on 10th July, after which case
studies will be available on
www.moixatechnology.com
Moixa is also launching The Energy
Pension Company (www.energypension.
com) as a first stage in a wider strategy
to lower energy costs in the UK for the
retired.
Moixa previously launched the award
winning USBCELL rechargeable battery,
and company founders Simon Daniel
(CEO) & Christopher Wright (CTO), hold
numerous patents on innovative mobile
and battery technology.
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Transforming roads, walls and
windows into solar panels
SOLARLAYER is the new additive
for paints, coatings and flooring that
transforms any surface into a solar
energy receptor. Through its application,
any roof, wall, street or path becomes
a photovoltaic generator, that works
as a replacement or supplement to the
traditional power grid. This technology
is designed to work in 3 / 12V and is
expected to lasts for more than 20 years.
SolarLayer is a registered and patented
product, created by a group of scientists
composed of Argentine, British and
Swiss, who believe that it will revolutionise
everything known in photovoltaics. The
product has already been tested and
implemented in different parts of the world
where durability and performance was
evaluated. In order to bring SolarLayer
from the lab to the market, the group of
scientists are now in a second stage of
research and development, for which are
calling interested people to finance the
project through www.indiegogo.com
This will finally allow the consumer
market to use solar energy energy,
without changing the existing aesthetics
of homes and roads. Among its main
applications, we can name, street lighting,
electrification of SOS posts, parking
lighting, public offices and homes. The
system can be used as a replacement or
support to the electric grid. It can also be
of major help for refugee camps, where
tents can be sprayed with SolarLayer
paint to generate electricity.
Consumer use of this technology
should dramatically increase the use
of renewable energies, reducing fossil
energy requirements, fixed government
costs and can even mean a tax reduction.
The founders aspire that in the next 5
years every paint in the world will be
mixed with SolarLayer. They estimate that
using this technology everywhere, in the
next 25 years the world would generate
enough solar electricity to eliminate the
use of non-renewable sources.
Although the nano-molecular scientific
paper will be published later this year, we

abakus solar
expands O&M
portfolio
ABAKUS SOLAR AG has expanded
its Operation and Maintenance
(O&M) service portfolio for large
scale projects in the UK. The 2.8
MW Trenouth solar park in Cornwall
was built in 2011 and is owned by
Low Carbon, the Renewable Energy
investor.

do know that the SolarLayer is a system
composed of three basic elements: a
fibre conductor, photovoltaic cells and a
voltage stabiliser.
The conductor is a super thin 2µm
(microns) copper-based alloy fibre that
acts as the basic conducting surface. This
fibre can be fabricated as a cloth or as a
powder.

The solar park is the first park under
abakus solar´s O&M management
in the UK that has not been built
by abakus. Thus the company
strengthens its presence in the
country and is now recognised as an
independent O&M provider for large
scale solar schemes.

The photovoltaic cells are the most
innovative and revolutionary of the three
components. They have the capacity to
transform light sources to electricity, to
work as an intelligent conductor and to
sense the magnetic North. Cells surfaces
have a series of conducting and nonconducting areas.

“abakus is improving our customers’
solar O&M experience through our
combination of reliable monitoring,
short response times and a smart
preventive and reactive maintenance
concept,” says Stefan Rentmeister,
Head of O&M at abakus solar AG.
“We understand the contractual
requirements of our clients and due
to the volume of more than 100 MWp
under O&M management in the UK
and abroad we are able to provide a
competitive pricing to the market.”

Through a special process, each
photovoltaic cell is able to use this areas
to intelligently allow and stop energy flow
from and to the fibre conductor avoiding
a shortcut chaos. Most importantly, each
cell will re-route energy coming from the
fibre to the magnetic north. This is the way
by which instead of thousands of possible
destinations, the flow of energy always
finds its way to the magnetic North where
the conductor will end and the electric
current will be trapped by a special
copper wire.

abakus solar AG is offering a
package of monitoring, reporting
as well as preventive and corrective
maintenance services. The company
has a solid local setup in the
UK, including management and
experienced service technicians.
Due to its market presence in the
UK and abroad abakus solar AG has
an instant access to a domestic and
international network for specialised
services or matters which require
special assistance or licenses.

The third component is the tension
stabiliser that receives electric current
from different parts of the conductor fibre
by the copper wire and it stabilises it
before generating a useful current output.
Once the electrical output is obtained, this
system is connected to the house grid.

“We will expand our presence in the
UK further and are looking forward to
convince institutional investors with
our services, pricing and solutiondriven mentality,” says Thomas Fuß,
Head of Sales at abakus solar AG.
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Coloured PV panels opens up new markets
TRADITIONAL SOLAR PANELS can
present an aesthetic challenge for
planning permission leaving the local
authorities caught between a requirement
to reduce CO2 and visual impact
assessment. The BISOL Spectrum range
of coloured modules gives a greater
opportunity for installations to go ahead
in planning-sensitive areas whether it is
green modules in a field or red modules
on a roof.
While helpful legislative leaps forward
have been made, through the widening of
permitted development rights for domestic
and commercial installations over recent
years, there continues to be underutilised
roof space due to planning constraints or
sensitivities over aesthetics, often in areas
that could really be benefiting from on-site
generation.
In their drive for technological innovation
BISOL Solar have developed the

Spectrum coloured modules range to
improve the visual impact of Solar PV
and allow customers to make a bold
statement. Planning officers, installers
and end customers have reacted
enthusiastically to the introduction in
particular of the Rustic Red module which
blends in well with tile roofs.
The BISOL Spectrum PV module range
is available in 245Wp & 250Wp power
classes and has all the advantages of
a standard polycrystalline module, with
comparable module efficiency, positive
power tolerance, a superior linear
performance warranty to 85 percent
power output over 25 years and a
comprehensive product warranty of
10 years, while all along providing a really
fantastic looking PV array. Installers are
able to achieve a beautiful finish without
compromising on efficiency or value.
On-roof arrays are seamlessly tied into
the roof with coloured clamps and the

Spectrum range is also produced as a
BIPV solution.
“BISOL have a range of products
designed with aesthetics in mind to
provide a sensitive solution to visual
impact and appease planning application
boards. The Rustic Red is just one of
these amongst a portfolio of 9 colour
options in our Spectrum Range. These
modules can be adapted to work with our
BIPV system, or supplied as laminates
for a multitude of applications.” - Simon
Griffiths, Country Manager BISOL UK.

Solar car park ports could power 1.7 million UK homes
SOLAR PANELS on car ports
above British car park spaces
could make enough energy from
the sun for 1.7 million homes,
says one of the UK’s leading
solar energy developers hoping
to be the first to introduce the
technology on a commercial scale
to the UK.
As well as energy, solar carports
provide shelter and lighting at
night to improve safety, and are
the “next exciting frontier in the
global solar revolution”, says
the founder of Hampshire-based
solar developer Hive Energy, Giles
Redpath.
The RAC Foundation estimates there are
as many as four million parking spaces
in 17,000 non-residential car parks in
the UK, and 93 percent of these are at
surface level or not covered. If all of these
were fitted with solar carports, together
they could generate enough energy for
1,687,507 typical homes and prevent 2.4
million tonnes of carbon emissions.
Solar car ports are already in use in many
10 www.solar-uk.net I Issue II 2015

electricity grid for other homes and
businesses to use.
Hive Energy’s CEO, Giles
Redpath, said: “The sun is one of
nature’s inexhaustible sources of
energy. Just as Thomas Edison
foresaw 100 years ago, there’s
now a powerful solar revolution
happening all around the world.

other countries such as Germany, and
in 2014 alone the US installed 600 MW
worth. The shelters are specially designed
to capture the maximum amount of
energy from the sun throughout the day.
They can provide a source of energy
for organisations including hospitals,
councils, shopping centres, business
parks and airports at a much lower rate
than current energy costs. Energy prices
can be fixed for 25 years, and any excess
energy can be sold and put into the local

“Solar car park shelters offer the
UK a chance to generating clean,
renewable power right at the heart
of our town and city centres where
it’s needed. We predict they’ll be
a common and welcome sight here in
the UK within the next five years, making
safe, clean and affordable energy for all
of us”.
Hive Energy is already in discussion
with a number of high-profile names
to create solar car park schemes. The
government’s latest quarterly Public
Attitude Tracker survey shows that solar
energy is supported by 81 percent of
people in the UK3, making it our most
popular form of energy generation.
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Stronger action needed to
transform UK’s energy system
AN AMBITIOUS POLICY package is
essential for the UK to transform its
energy system to achieve the deep
reductions in carbon emissions required
to avoid dangerous climate change,
according to research led by UCL
scientists. To meet climate targets set
for 2050, policies need to ensure strong
action is taken now, while preparing for
fundamental changes in how energy is
provided and used in the long term.

electricity provision in the transport
and buildings sector, which is
estimated to at least double between
now and 2050.
£ Carbon capture and storage (CCS),
when cost-effective and available at scale,
needs to play a central role in both power
generation and industrial sectors.
£ The direct use of fossil fuels in end use
sectors must decrease by more than 70
percent by 2050.

The study is part of the Deep
Decarbonization Pathway Project
(DDPP) which is coordinated by the
Institute for Sustainable Development
and International Relations (IDDRI) and
the Sustainable Development Solutions
Network (SDSN) set by the United
Nations Secretary General. It analysed
possible pathways the UK could take
to decarbonise its energy system with
the aim of limiting global warming to the
internationally agreed 2 degrees Celsius
target by 2050.

The scientists behind the study say a
stronger and more ambitious policy
package than currently exists is required
to transform the UK energy system,
emphasising that consistency is needed
across all energy-related policies and
adequate policy timeframes are set to
provide certainty for investors.

The findings will feed into the final DDPP
report which includes research from 16
countries that account for 75 percent of
global greenhouse gas emissions and is
scheduled for publication in September
2015. Published by IDDRI and SDSN, the
study shows how the UK can meet its
targets through multiple pathways, with
key findings being:
£ The power sector must decarbonise
by 85-90 percent by 2030 – this step
is essential for increasing low carbon

They recommend decisions on airport
infrastructure and new fossil resource
extraction must consider long term
carbon targets, calling into question largescale expansion, and that cost-effective
low carbon technologies such as onshore
wind continue to be strongly promoted.
Report lead author, Mr Steve Pye,
UCL Energy Institute, said: “Without a
sustained and strong policy push that
increases year on year in ambition, the
delivery of low carbon technologies at
the necessary scale will not be achieved.
Carbon emissions need to halve by 2030
to 4 tCO2/capita, and reduce to less than
1 tCO2/capita by 2050.

For this, the UK needs
policies now that realise the
full low cost energy efficiency
potential in buildings, ensure the rapid
deployment of low carbon generation
technologies such as CCS, and prepare
for the roll-out of low emissions vehicles
in the transport sector and alternative,
non-gas based heating systems for
homes.”
The modelling used to explore different
pathways shows that a move to low
carbon energy sources requires a strong
reduction in the supply of conventional
fossil fuels, particularly in oil used for
transport and gas used for heating
buildings. In the long term, the continued
use of gas in electricity and other
industries will be strongly dependent on
the availability of CCS.

ReneSola sells 6.4 MW utility scale project
ReneSola, has sold its 6.4 MW Field
House utility scale project in the United
Kingdom to funds managed by Foresight
Group.
“The sale of the Field House project
represents another successful
example of our strategy to focus on
downstream services and projects,”
said Mr. Xianshou Li, ReneSola’s chief
executive officer.

“With current total existing projects of
nearly 90 MW, we expect to monetize
our downstream project portfolio while
seeking new project opportunities to
develop, build and transfer. We look
forward to continued collaboration
with Foresight Group and other buyer
partners.”
Ricardo Pineiro, Head of UK Solar at
Foresight Group commented: “We

are delighted to add this high quality
Field House project from ReneSola to
our portfolio of UK based solar plants
which now number 35 with a generating
capacity of over 400MW.”
The Field House project, which utilizes
ReneSola’s Virtus II modules, was
connected to the grid in March 2015
and is qualified for the UK’s 1.4 R.O.C
scheme.
Issue II 2015 I www.solar-uk.net 11
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Perspective
makes all the difference in solar
More people are taking control of their energy future with solar-based systems.
Mark Andrews examines contributing factors and finds that perspectives
vary across international borders.
EVERY DAY seems to bring more
headlines about ways worldwide
energy production are changing. Facts
documenting renewable energy’s growing
role and predictions of PV dominance by
mid-century are now becoming common.

made up far less than 1 percent of
humanity’s overall energy resources.
In 2015, even some of the world’s most
conservative political and economic
voices are joining the chorus pointing to a
‘solar ascendency.’

solar energy systems will see a 10-fold
increase over today’s levels, creating
$5 trillion (USD) in annual revenue. The
International Energy Agency (IEA) last
year predicted solar power would be the
world’s leading electricity source by 2050.

Solar energy’s role has been transformed
since 2008 when PV-generated energy

Deutsche Bank in March joined others
predicting that by 2030 power from

Deutsche Bank’s voluminous report
credited solar’s rapid advance mainly
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to declining PV panel and installation
costs. Other industry watchers zero in
on a combination of factors including
steep declines in materials and other
price drivers including market entrance
by lower-cost manufactures combined
with sizable efficiency increases. Other
researchers have pointed to more money
being made available to finance both
household and utility-scale programs
in combination with many types of
governmental incentive programs.

Follow the money
A key reason for accelerating advances
of solar within the planet’s energy lineup
is the fact that overall costs of installing
and maintaining a PV system are reaching
parity with fossil fuel generated electric
power. While a desire to ‘go green’ with
achieving energy independence are also
major motivators, it very often comes
down to the money—what a person or
utility pays for electric power generated
by burning something vs. the costs of a

solar-based system with no moving parts
and no imported fuels.
Globally, the unsubsidized rates for
rooftop solar energy range between
$0.08 and $0.13 per kilowatt hour (KWh)
of capacity. That amount is about 30 to 40
percent below the retail price for electricity
in many markets. The difference between
how close solar-based power costs are
to fossil fuel generation varies widely; it
is tied to what resources a region utilizes
to generate electricity – areas rich in oil,
natural gas or coal typically see lower
costs for generating power than do
areas where fuel is imported. But these
disparities are shrinking quickly as solar
becomes the ‘great equalizer’ of energy
generation.
Solar-generated electricity is still more
costly in many markets, particularly those
that are long-established or tied to coalfired power plants. But this is changing
as well. According to the Deutsche Bank

report, the cost ratio of solar power vs.
coal-based wholesale electricity to was
7:1 in 2001. That ratio on average is now
less that 2:1 and could approach 1:1 over
the next 12 to 18 months. Parity with coalfired generation sometime in 2016 is not
only a possibility, but a likelihood.

Going beyond cost
With economics on the side of solar
in an ever-widening fashion it can be
argued that now is the best time to draw
a line in the sand; to commit and take
the plunge. A wide range of factors have
made it possible to not only reduce
one’s monthly electric bill but also
reduce greenhouse gases and be largely
independent of a regional utility’s rate
hikes and other negatives of centralized
power generation. There is also the notinconsiderable benefit of moving to a
widely distributed power model vs. highly
concentrated systems that are vulnerable
to cascading transmission failures,
external interference, political unrest and
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all the other headline grabbing calamities
which have all the more impacts in a
technologically interdependent world.
So why aren’t more people rushing to be
part of the solar movement? First, it takes
the will to change, and as anyone in the
business of changing minds can tell you,
disrupting human habits is challenging
without a massive effort to coax, cajole or
simply convince persons that ‘status quo’
is no longer in their best interests.
While widely accepted on anecdotal
evidence, the good people at Plymouth
University (UK) recently released a study
showing that adults across all socioeconomic levels have misconceptions
about energy saving behaviours and
are often loathe to change their habits.
On average, many people also mistake
the effectiveness of certain tactics to cut
consumption so they won’t do what’s
most effective while embracing what
feels good. In many instances people
have no idea how the price they pay for
energy compares to prices they could
pay if they were energy independent. The
study even showed that many felt energy
conservation might not be needed despite
ample evidence of its long-term necessity.
“Energy use affects every aspect of
contemporary life, and energy saving
is a crucial part of our response to
climate change and fossil fuel depletion.
But despite a range of energy-related
behaviour change initiatives in education
and public life, ‘energy literacy’ among
citizens remains patchy. Studies have in

fact shown that environmental concerns in
some countries are at a 20-year low, and
without strong motivation for changing
behaviours, there is limited potential
for energy consumption to be further
reduced,” said Professor Debby Cotton,
the report’s lead author.
An interesting outcome of the study
pointed to the fact that while people
collectively embrace the desire to be
responsible custodians of energy and
other resources, personal behaviour
varies widely. In other words – we say one
thing but do another.
Despite 200 years of staggering
technological advances, humans very
often choose to keep on doing whatever
it is they find comfortable. It’s as if they
collectively agreed to believe, “There is no

reason to change. Everything is just fine.”

Governments’ role
Despite individuals’ change-resistant
behaviors, moving away from fossil fueled
electricity has been taking place faster
than ever. Many perspectives factor into
reasons behind this move, but the most
important determinant behind large-scale
change is the fact that visionary national
governments have found it in their best
interests to be energy independent.
Those leaders, sometimes with public
consensus and at other times charging
ahead of opinion polls, have supported
solar research, subsidized PV and other
renewable conversions, and have made
long-term commitments to shake off
dependence on resources that are finite,
polluting, dangerous or in the hands of
unreliable international neighbors.

“

Energy use affects every aspect of contemporary life,
and energy saving is a crucial part of our response to climate change
and fossil fuel depletion. But despite a range of energy-related
behaviour change initiatives in education and public life,
‘energy literacy’ among citizens remains patchy
14 www.solar-uk.net I Issue II 2015
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Looking back at the Plymouth University
report, we can see that self-interest
remains firmly in the driver’s seat of
human behaviour. In that light, is it
surprising to find that countries with
large petroleum, coal or natural gas
reserves tend to be the least aggressive
in adopting technologies that will render
those resources less valuable? Not at
all. But even countries with large fossil
fuel reserves can see the inevitable.
Namely, that any energy resource that
doesn’t require massive amounts of work
to create and distribute, not to mention
that is virtually immune to mishandling or
sabotage, is going to eventually be the
resource most people chose.

What about the US?
The evolution of solar energy in the United
States is at its infancy compared to other
nations that have pursued policies to
become independent through renewable
energy sources during the 21st century.
Even though the role solar holds in the
US energy budget grew by more than
100 percent between 2014 and 2013, it
still makes up less than 1 percent of the
country’s total energy consumption.
The US Energy Information Administration

(EIA) in a recent report cited that utilityscale solar projects in 2014 generated
12,303 GWh compared to 6,048 GWh
in 2013. The agency cited a number
of reasons for the doubling, including
many large-scale projects coming online,
continuation of the Investment Tax Credit,
continuing increases in technological
innovations that lower costs, and a prosolar US president. The same report said
it expected growth to be robust the rest of
2015, but warned that unless the current
30 percent ITC is extended growth could
fall-off dramatically starting in 2016.
What’s at stake if the US fails to pick-up
the solar adoption pace compared to its
neighbors? In reality it could find itself at
odds with its own best interests and longterm growth potential. Imagine a country
trying to compete on the world stage
when it pays double (or more) to generate
power compared to other competitors?
The group Environment America recently
made the case that the US could and
should establish a goal to obtain at least
10 percent of its electricity from solar by
2030. Deutsche Bank in its March report
stated that the rest of the world’s major
energy-using nations are on track to

meet or beat the 10 percent goal by that
same year. Their report stated that, “we
believe the solar industry is going through
fundamental change and the opportunity
is bigger than it has ever been before,”
said Deutsche Bank analyst Vishal Shah.
Germany knows a bit about solar energy
success. It set a goal to achieve energy
independence, phase- out nuclear power
and lead with technological innovations
that would benefit the country’s citizens
as well as its corporations. It is well
down the road to getting there. In the
first quarter of 2014 it generated about
a quarter of its domestic energy from
renewable resources in the depths of
winter. By 9 June 2015 it generated more
than 50 percent of its power using solar.
A combination of pro-renewable national
policies helped sustain this revolution
including feed in tariffs (FIT) and a range
of policies that have made investing in
solar technology citizen and investor
friendly.
While Germany achieves 50 percent solar
capacity, the US strives to cross the 1
percent threshold. But it’s simplistic to
not consider the differences between
these two. Beyond size and geography
there is a major difference in how modern
oil and coal-fired industrializations of the
19th and 20th century played a role in the
US’s emergence as a global economic
power. While Germany’s oil and gas
resources are practically non-existent
and its coal reserves are largely depleted,
the US still has vast quantities of coal,
oil shale and petroleum within national
waters.
Its home-grown hydraulic fracturing
technology quickly led the US to leap-frog
as the number-one natural gas producer.
As we’ve seen elsewhere, it is hard for
solar to thrive when there are entrenched
systems for delivering low cost electricity
using resources a country can directly
control.

National vs. Regional
energy policies
Energy policy is complicated and
perspectives about what should be a
16 www.solar-uk.net I Issue II 2015
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priority vary from country to country /
region to region—individualism drives
opinion and shapes perspective. But
even while the US managed to affect
world oil prices with new-found fossil
fuel technologies, not every corner of the
country is all about ‘Oil Patch’ politics.
The US-based National Renewable
Energy Laboratory (NEWL) released a
study recently that examined why some
US states are much more successful than
others in encouraging private and public
renewable energy investments. The 10 US
states with the largest solar economies
are responsible for 90 percent of the
entire country’s solar energy investment.
The NEWL report found that there are
two major factors that determined how
successfully a state grew its solar base.
First, governmental policy was just as
important in US states as it has been on
national stages across Europe and Asia.
For example, there had to be sets of
clear and understandable policies and
regulations for interconnection to the
electricity grid including net metering to
work. Policies that enabled local utilities to
compensate PV system owners through
a simple billing mechanism were critical.
Second were the non-policy issues
including the relative amount of sunlight
available for solar generation (PV is
bigger in California than North Dakota,
for example); community interest and the
cost of competing grid electricity were
additional drivers.
This new report concluded that in addition
to having a growing economy, state
regulations needed to be simple and
building/installation permit processes
needed to be simple. In fact, easy
paperwork and a strong local economy
went far toward overcoming relatively
low sunlight winter months in northern
locations. Analysts found this was
true in Maryland, North Carolina and
Delaware. These states far outpaced solar
investment levels in Florida that has a
clear geographic advantage in terms of
average hours of good solar exposure
throughout any given year.

“

Energy policy is complicated
and perspectives about what should
be a priority vary from country to
country / region to region—individualism drives
opinion and shapes perspective

Too late to change?
Not so fast...
While the US may be behind other
countries that have achieved high solar
adoption rates in the past 10 years, it can
catch-up and is making strides. The Solar
Energy Industries Association (SEIA) said
in a recent report that a slow start does
not preclude a good finish.
“In 2004 there were only two states with
10 MW of installed solar capacity, yet 10
years later 35 states have topped that
threshold, and 20 states have more than
100 MW. But here’s the best news of all:
we expect to double our total capacity
in the next two years alone,” said SEIA
president and CEO Rhone Resch.
Like the NERL report stated, public policy
is a huge driver along with the willingness
of citizens who recognize that changing
energy priorities is not only needed,
but essential to long-term personal and
national economic success.
In this regard, Hawaii is now America’s
number-one solar champion. Hawaii in
May became the first state to vote for
generating 100 percent of its energy from
renewable resources by 2045. Hawaiian
lawmakers voted 74-2 in favor of the
proposition as it seeks to rely totally on
solar, wind and geothermal resources,
with an interim goal of 30% by 2020.
Hawaii generated about 22 percent of its
energy through renewable resources in
2014.
“Through this process of transformation
Hawaii can be the model that other states
and even nations follow. And we’ll achieve

”

the biggest turnaround in the country,
going from 90 percent dependence on
fossil fuels to 100 percent clean energy,”
said Hawaiian State Senator Mike
Gabbard.

Hitting the mental reset button
As we’ve seen, change isn’t easy. It’s not
human nature to head where things are
unknown if it means leaving a comfortable
and secure location. But as many people
and nations have seen, relying on
other countries for key resources when
there are feasible and cost-effective
alternatives at home leaves them at risk to
whomever controls fuel or technological
resources.
An effective and self-sufficient energy
policy isn’t only possible, it’s in everyone’s
best interests. Even the most conservative
believe industrialized nations with large
populations that have long depended
upon fossil-fueled energy systems will
convert to solar or other renewable
energy resources, though it will take time
and investments. Some say sizeable
change will occur by 2030, others by
2050. But change is inevitable by either
reckoning.
The question remains whether to lead
or play catch-up in the move to solar
independence. Leaders are the innovators
who control future markets and set prices.
Where would you rather be and what
is your perspective in the solar energy
equation? It really is about the money,
and so much more.
©2015 Permission required.
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Unlocking solar PV investment
through flexible financing
Darren Riva, Head of Sales, Green Finance at Siemens
Financial Services tells Solar UK why those companies
the foresight to take proactive actions now will not only
yield financial rewards, they can also win over green
credentials in their communities and sectors
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THE LAST FIVE YEARS have seen solar
photovoltaics (PV) make extraordinary
progress in its development. Back in 2010
when the government first launched the
financial incentive programme Feed-in
Tariffs (FiTs), the UK could only claim
38MW of installed capacity. In 2014, solar
PV installations increased by more than
80 percent compared with the previous
year, reaching a total capacity of 5.2GW.
Today, solar PV is one of the most popular
renewable energy sources in the UK. Its
growing popularity is partly driven by
rising electricity prices. As non-domestic
electricity prices have almost tripled in
the last decade – from an average of 3.87
pence per kWh in 2004 to 10.01 pence
per kWh in 2014 an increasing number
of organisations are seeking ways to
tighten control on their energy costs, in
many cases through the implementation
of renewable energy technology. The
financial incentive for doing so is clear:
By subsidising part of the energy
consumption through the electricity
generated from solar panels, businesses
can reduce their energy bills.
Despite the extraordinary development
of solar PV in previous years, repeated
cuts in FiTs have weakened the appeal
of the government subsidy introduced to
promote the uptake of the technology.
At the same time, financial barriers such
as a lack of capital might also have kept
forward-looking businesses with limited
available budget from committing to
green investment. The stock of lending
to UK business has been contracting
for almost six years while net lending to
SMEs has been largely negative since
July 2011.
Overall credit availability to the corporate
sector was reported to have been
unchanged in the last four quarters
consecutively and is expected to remain
unchanged in 2015 Q2, according to
the last Credit Conditions Survey of
the Bank of England.5 Recognising the
financing challenge confronting those
who wish to invest but lack the financial

means to translate their ambition into
reality, solar PV equipment suppliers are
increasingly incorporating financing into
their customer value proposition through
the use of available financing schemes in
the market.
One such example is the Energy
Efficiency Financing (EEF) scheme, a
joint initiative between the Carbon Trust
and Siemens Financial Services Limited.
The scheme provides finance for energyefficient and renewable energy equipment
for businesses, where the expected
savings in energy costs and/or income
from energy generation offset the monthly
equipment finance costs, effectively
making the investment zero net cost or
even cash positive.
By applying to become a Recognised
Supplier of the EEF scheme, solar PV
equipment suppliers can integrate the
financing offer into their overall customer
value proposition. This removes the need
for their customers to raise or borrow
external capital for equipment acquisition
– thereby giving suppliers a distinct
competitive advantage to win and close
deals faster.
Customer organisations can also keep
existing lines of credit intact by using the
alternative source of financing offered via
the EEF scheme. As a large capital outlay
is no longer a pre-requisite for technology
investment under EEF, equipment
suppliers can focus their efforts on
providing the best technological solution
that is most ideal for their customers’
circumstances.
Sometimes businesses might feel
reluctant to undertake energy efficiency
projects out of concerns that the
implemented technology will fail to
bring the envisioned energy savings.
Addressing this issue, the EEF scheme
includes an independent Energy Savings
Assessment from the Carbon Trust prior
to finance being agreed. The evaluation
helps validate that the expected energy
savings/income generation will match or

exceed the monthly finance payments,
giving customers the assurance that
the monetary benefits predicted by their
equipment suppliers are realistic and
achievable.
A good example on how solar PV
suppliers can leverage the EEF scheme
to help their customers go green is
BELECTRIC UK. Its customer KTC
Edibles, BritainÕs largest private
manufacturer and distributor of edible oils
and fats, wanted to install solar panels on
the roof of its warehouse. As an EEFrecognised supplier, BELECTRIC UK
was able to offer KTC Edibles a 10-year
financing solution for the £262,500 solar
PV project.
Once installed, the company was able
to start saving on their energy bills
immediately. In the first month, taking
into account the income from the FiTs, as
well as the substantial energy savings,
total revenue and savings amounted to
£5,274, which was significantly more than
the initial prediction. Total revenue and
savings from the solar installation are
projected to exceed £1 million after 20
years, giving KTC Edibles an expected
net benefit of over £719,000 during that
period.
In light of escalating electricity prices
threatening to erode businessÕ bottom
line, organisations wishing to remain
competitive in the long run would be wise
to take care of their energy management
policy. Those that have the foresight
to take proactive actions now will not
only yield financial rewards, they can
also win over green credentials in their
communities and sectors. With solar PV
becoming an increasingly popular form
of alternative energy in the UK, solar PV
equipment suppliers can leverage the
opportunity to drive additional sales by
offering a distinctive solution combining
the best technology with flexible,
affordable financing.
©2015 Permission required.
Angel Business Communications Ltd.
Issue II 2015 I www.solar-uk.net 19

ENERGY I TRANSITION

From power to energy:
Paradigm shift in energy transition
Christopher Burghardt the Vice President for Europe for First
Solar speaks to Solar UK and gives his view on what really
matters to consumers and why the industry needs to evolve.

IF THE GLOBAL ENERGY transition is
any indicator, solar photovoltaic (PV)
technology has come a long way from
being a subsidy-driven optionality to
earning a meaningful position in the
global power generation portfolio. Driven
by market fundamentals - falling PV
prices, increasing efficiencies, and the
rising costs of grid electricity from other
sources - solar PV is now being installed
at an unprecedented pace by utilities,
developers, and large corporations
around the world.
It is in this dynamic context that the solar
industry needs to focus its attention on
what really matters to its customers,
and the end-user: energy. This means
evolving from a narrow focus on simple
and, often misleading, metrics such as
Dollars-per-watt ($/W), to economicallyrelevant performance and value metrics,
such as Dollars-per-kilowatt-hour ($/
kWh). In other words, there needs to be
a shift from evaluating a power plant or
its components on a nameplate capacity
basis to, instead, measuring a system by
its energy yield.
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To explain this shift we must first clarify
the distinction between Power and
Energy: Power is the instantaneous
rate at which energy is consumed,
often expressed in Kilowatts (kW) or
Megawatts (MW). Energy is the amount
of power consumed over time, expressed
in Kilowatt-Hours or Megawatt-Hours.
Even within the industry, these important
concepts are often confused.

100 watts - represents the instantaneous
rate at which that light bulb uses energy,
and is a measure of power. If you leave
this bulb on for 10 hours, it will consume
1,000 watt-hours (100W x 10 hours)
or one kilowatt-hour (kWh) of energy.
At the end of each month, your utility
company will charge for the energy (kWh)
consumed. Simply put, energy is what
spins the meter.

Commonly used power ratings like
efficiency, module nameplate power,
or plant nameplate power capacity are
certainly important signposts. But they, by
no means, tell the whole story because
PV plants deliver value as energy
generation systems, and not simply a
collection of components with individual
attributes. While these metrics make it
easy to discuss PV systems they fail to
accurately capture the value driver that
truly matters: system energy yield.

The same is true with power plants. Every
PV power plant has a nameplate capacity
rating, which is the power it is capable
of producing in standard test conditions
(STC), often denoted in Megawatts
Peak (MWp). All PV modules receive
a nameplate rating at STC, which is
defined as: 1000 watts per square meter
incident light, cell temperature of 25⁰C,
and airmass of 1.5, which is a proxy for
the effects of the earth’s atmosphere on
the light. It is safe to say that a given PV
power plant will very rarely, if ever, see this

To put it simply, if you look at any
light bulb in your house, you’ll see a
wattage rating printed on it. This power
consumption rating – for example,
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particular combination of environmental
conditions once it leaves the lab or factory
and is placed into the field. That is why
a given 100MW PV plant will perform
very differently from another 100 MW PV
plant if the technology, system design,
environmental conditions, or control and
operational philosophy is different. And in
the power plant world, no two plants are
alike.
The actual energy generation of a
PV power plant depends on sunlight
and other factors. These power plants
often operate in harsh environmental
conditions, such as extreme
temperatures, high humidity, and dusty
weather. A solar PV plant typically starts
generating energy when the sun rises
each day, with the amount of energy
generated and the module temperature
both continuing to rise until after solar
noon, while declining towards sunset.
And when operating in climates such as
the Middle East or Africa, cell operating
temperatures reach far above the 25⁰
Celsius assumption used in the standard
test conditions used to define a plant’s
nameplate capacity.
And not all PV technologies are created
equal: First Solar’s thin film modules are
proven to deliver higher energy yield
than conventional silicon-based modules
in hot climates. In other words, in the
same configuration, 1MW of First Solar

modules will yield more energy than 1MW
of crystalline silicon-based modules due
to this inescapable fact of semiconductor
physics. And this effect must be
considered in the energy predictions and
financial models used in the development
and evaluation process of new solar
power plants.
Solar power plants are much sought-after
assets, valued by investors and financiers
for their low risk profile, consistent annual
energy production, 25-year-plus longevity
and, critically, ability to deliver against
long-term power purchase agreements.
So, how can one ensure an attractive
long-term investment with accurately
predicted energy yields? As an owner
of a power plant, whether it is a small
system on your residential rooftop or
connected to the high-voltage utility grid,
profit is generated when the Levelized
Cost of Electricity (LCOE) is less than the
selling price or avoided costs of energy.
LCOE is calculated by dividing the total
costs by the total expected energy
produced over the lifetime of the plant.
When predicting the energy output of
a plant, a number of technical and
environmental variables must be
taken into consideration: irradiance,
temperature, humidity and soiling
conditions. In addition, the
system design, loss factors,
and grid requirements must

also be considered. The proven longterm degradation assumptions of the PV
module technology and the bankability of
the company behind it must also be taken
into account particularly since 25 years is
a long-term horizon for any investor.
By paying attention to the LCOE, the
industry is moving away from the historic
mindset of, “How much do I pay per watt
of capacity?” to the more meaningful,
“How much do I pay for a kilowatt-hour
of energy?” Considering the fact that the
main product of a power plant that can be
monetized is its energy, this is a logical,
economically-sound approach.
Solar energy has rapidly evolved into a
mainstream energy source over the last
few years and, by all indications, is poised
to become a major energy resource in
Europe and globally in the long-run.
With this in mind, the solar industry
needs to distance itself from its legacy
metrics while effectively articulating its
value proposition: the delivery of clean,
affordable and reliable energy.
©2015 Permission required.
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SunEdision has their

eye on the prize
in the UK solar market
SunEdision have seen steady growth globally and their rapid progress
in the UK surprises no one. Solar UK caught up with SunEdison
GM for Europe, Alessandro Ceschiat to find out the secret of their
success following their recent announcement of securing financing for
development of 97MW in PV capacity to power 30,000 homes in the UK.

Q SunEdison seems to be reaching quite a stride in projects

planned for the UK with recent news about financing for
97 MW in 8 large-scale UK projects and an earlier
announcement of financing for 85.2 MW in 5 UK projects.
Are there more UK projects in the works for 2015 and What
locations/communities will host the 13 projects financed in
the UK so far this year?

A

The UK is one of the most attractive solar markets in the
world and so it comes as no surprise that since entering the
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UK we have seen tremendous growth. The 182.2 MW of projects
we are financing this year is just the continuation of SunEdison
exceptional development, which has seen 375 MW connected in
the last 12 months.
All these projects, which are already interconnected, are
predominately located in the South England and Wales.
Nonetheless, we do not view the future of UK solar as just in
the South. Improving technology means that large scale solar
is commercially viable in the North of England, Scotland and
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Northern Ireland. Our confidence in UK solar means that we have
an attractive and healthy investment pipeline for large scale solar.
SunEdison is also investing and growing in other areas such as
residential and commercial rooftop and the recent launch of our
PPA solution is testament to that.

Q SunEdison’s solar Energy Saver Plan (ESP) seems like a

great alternative for homeowners who can’t or don’t wish
to self-finance a project – How does the ESP fit into
SunEdison’s overall strategy for bringing renewable power
to the UK and elsewhere? Does the company offer
programs designed for homeowners who wish to purchase
the system and utilize all the power it generates for their
residential needs?

energy is lessened. The more customers self-consume, the
higher the savings.
The Energy Saver Plan is set up so if the energy produced is not
consumed, it goes to the grid. Based on the export tariff, a solar
consumer will be benefit from the energy they give to the grid.
This is deemed to be 50 percent of the total electricity generated
from the PV System.

Q Advantages of programs like the Energy Saver Plan appear

three-fold: Having a PV-based system installed with no
up-front costs to the homeowner; reducing energy
bills ±15 percent once completed; forestalling electricity
rate increases or managing them to around 3.5 percent
annually, compared to the open market that can widely
fluctuate – With these factors in mind: How do residential,
commercial and utility-scale projects complement one
another? And will the various types of solar systems
continue to get cheaper as technology, manufacturing scale
and competition drive the market?

A

Our solar business mirrors the UK solar future, which is
residential, rooftop and utility all working together to power
homes at the lowest cost. Residential will have a huge role to
play in the UK and will contribute to the Government’s own goal
of 20GW of solar by early next decade.

A

Our extensive market research showed the biggest barrier for
potential residential customers was upfront costs. So by removing
these we are making residential solar a truly attractive option that
delivers real savings. Our Energy Saver Plan solution allows clients
to save up to 15 percent on their energy bills without any upfront
investment. As people become more aware of residential solar
and the lack of upfront costs involved, the sector can only grow.

As mentioned above, residential, commercial and utility will
have an important role in UK’s energy mix. And this reflected in
SunEdison’s business model.

The Energy Saver Plan is designed so consumers can use as
much of the energy that solar produces. We encourage the
practice of self-consumption so that the use of their traditional

Another important aspect of improving technology is driving
down costs so utility, residential and commercial become cost
competitive with fossil fuels. With a stable regulatory environment

The rate of technological development and declining costs has
meant that solar deployment has gone from almost zero to nearly
6GW in just five years. And there are no signs of this abating.
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grid parity may be possible in the next decade. Competition in
the solar market is healthy as it ensures that savings that come
through improving technology are passed onto the consumer.
There are enough opportunities in the UK for lots of solar
developers to happily co-exist.

Q

In describing itself, SunEdison mentions that it is one of the
few companies involved in every major aspect of photovoltaic
power from manufacturing PV cells and related equipment
to installation, financing and management of services from
residential to utility-scale. Can you elaborate on what this means
to consumers, communities and regional power requirements?

A

Working across the entire chain from manufacturing,
developing, designing, financing, constructing, operating and
managing allows us to be a pioneer wherever we work. But it is
even more than this - SunEdison, through its Yieldco Terraform
Power, is also long term owner of the plants. This means that
we are a real Independent Power Production Company able to
supply clean energy to clients through a mix of technologies
that combines solar, wind and even hydro assets. Thanks to the
acquisition of First Wind in early 2015, SunEdison is no longer
a solar company but the world’s largest renewable energy
developing company.
This can vary from developing and deploying the most cuttingedge technology, to being able to offer no upfront costs
for residential or commercial customers or to being long
term suppliers of clean energy to large clients through PPA
agreements. All this is done with the goal of producing low
carbon power at the lowest cost for the consumer. These goals
do not change in any of the markets or sectors we operate in.

Q Solar electricity generation is a rapidly changing industry –
Looking ahead, what technological innovations does
SunEdison expect will be transformative in the UK and
elsewhere?

A

Our latest innovation is a technology that produces the
world’s most cost-effective silicon – the key ingredient for solar
panels. The technology, called “high pressure fluidized bed
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reactor” or HP-FBR, produces high purity silicon 10 times more
efficiently and uses 90 percent less energy than competing
technologies. This will reduce the cost of the raw material needed
to produce solar panels to less than $0.05 per watt peak by 2016.
Another important part of the solar story is working with other
renewables or clean technologies. We have recently acquired
an energy storage company – Solar Grid Storage. We are
excited that we will be playing an active role in developing
energy storage solutions. There is also a future for solar to work
alongside wind power and other clean techs such as hydro or
biomass. We recently acquired First Wind which will enabling us
to create more competitive Power Purchase Agreements, which
ultimately results in efficiency gains to the consumer.

Q The ‘Edison’ portion of SunEdison harkens back to the

company’s heritage in 20th century electrification and
(mostly) fossil-fueled power generation. At the same time
some of the earliest power plants were hydroelectric—the
first renewable resources; SunEdison traces its roots to the
beginning of the semiconductor industry and early growth
in PV power up through the present. How does the
company’s diverse heritage inform its growth objectives?

A

First formed in 1959, SunEdison has always been at the
forefront of solar innovation and deployment. Its design utilises
the latest technologies and materials to optimise solar energy and
consistently bring down costs. To date we have secured more
than $5billion in solar financing and conducting our own R&D and
manufacturing allows SunEdison to push the industry forward.
This innovation and pioneering spirit has meant that we have
broadened our horizons beyond solar. Our acquisition of First
Wind, along with TerraForm, means that SunEdison is the largest
renewable developer in the world. We now have diverse portfolio
that includes wind, solar and energy storage. We are an energy
company of the future that reflects a balanced energy mix with
a combination of renewable technologies that work together to
provide energy security and lower consumer bills.
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TOP QUALITY.
ALL THE WAY.
www.hanwha-solar.com
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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

EDITORIAL I REGENERATION

Solar PV driving

regeneration
To enable a development company to reduce tenants’ living expenses and carbon
footprint, whilst future proofing its assets Enphase Energy stepped up.
ARCH, the company responsible for investment, development
and economic regeneration in Northumberland, had a priority:
to drive growth by cutting not only its own power bills, but also
those of the families living in its housing in the Ashington Hirst
area.

An investment in long term savings
The Northumberland development company explored various
technologies to cut power consumption and lower their own and
their tenant’s power bills, and soon opted for solar. By investing
in solar, Arch could drive regeneration in the county, as well as
lock in long-term savings.
Arch turned to Saving Energy Renewables North East, a leading
renewable energy installer in the area. They chose to work with
the company based on their strong track record in carrying
out similar large scale commercial solar projects. As a result of
such projects, they have helped bring vulnerable people in the
community out of fuel poverty through installing energy efficient
measures that have significantly reduced their fuel bills.

Safely overcoming design challenges
Arch’s housing project brought design challenges that were
easily solved with Enphase. Almost all of the houses have roofs

26 www.solar-uk.net I Issue II 2015

with a 70-degree variance from south, and many have extension
roofs as well as the main roof construction. This created a
challenge for traditional string solar designs, as it meant installing
and linking two separate arrays on a single property. Additionally,
shading from surrounding trees made it imperative that available
daylight was optimised.
Being not only a development company, but also a large private
landlord, Arch takes safety of residents very seriously. With the
Enphase System there is no high voltage DC cable within the
house-making it a perfect solution. In terms of the safety of the
Saving Energy workforce, the Enphase System also allowed
installers to work safely, efficiently, and quickly across multiple
rooftops.

Enphase, built to last
Reliability is always at the forefront of Saving Energy’s standards
and the systems it provides. With Enphase’s track record proven
by millions of installed units and its quality backed up by a 20year warranty, both the client and Saving Energy have absolute
confidence in the quality and durability of the Enphase System.

Optimise your O&M strategy and
improve plant performance to
maximise yield from your assets at

Speakers Include:

PV O&M EUROPE
9–10 November | Hamburg

Get business-critical insight from senior industry experts:
 Protect and improve the performance of your assets: Develop an
intelligent operations strategy that encompasses technical and asset
management in order to optimise plant performance

 Mitigate key maintenance challenges: Reduce down-time and prevent
loss of production to ensure high yield and returns

 Warranty enforcement and contract management: Discover the key
to effective warranty and contract management, to protect profitability
and ensure investor satisfaction

 Intelligent monitoring solutions: Identity the monitoring solutions and
data analysis that will result in cost-effective troubleshooting and the
pre-empting of failures

 Maintain the Balance of System: Understand and solve the challenges
around effective management of your inverters and other components
to ensure reliability and high performance

More information? Visit: www.pv-insider.com/pv-om

PV O&M
USA 2015
20-21 October | San Francisco

Establish ﬁrst-class O&M practices to
optimise performance, improve reliability
and maximise overall ROI
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Enphase’s monitoring platform, Enlighten, will allow the client
to display its system’s generation, and serves as a great tool for
reporting on its investment.
The installation commenced late July 2014 and is due for
completion early 2015.
FIT revenue from this installation is planned to be re-invested
into further development. Saving Energy will be looking at
replicating residential installs onto Arch’s commercial
buildings and continuing the key objective of exceeding their
client’s expectations. “The safety of the DC ending above roof,
not in roof provides complete peace of mind for the client.”

About Enphase Energy
Enphase Energy reported total revenue for the first quarter
of 2015 of $86.7 million, an increase of 50 percent compared
to the first quarter of 2014. During the first quarter of 2015,
Enphase sold 162MW (AC) or 719,000 microinverters, an
increase in MW of 74 percent compared to the first quarter of
2014. The Company exited the quarter with a total cash balance
of $27.1 million and no debt.
“Our solid year-over-year growth in revenue and megawatt
shipments in the first quarter of 2015 reflects continued strong
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says Kris Laver, Solar PV Operations Manager at Saving
Energy Ltd.
INSTALLATION SUMMARY
£ Client Name: Arch Northumberland Development
£ Location: Hirst Estate, Ashington, Northumberland
£ Installer: Saving Energy Renewables North East
£ System Size: 1MW
£ Microinverters: Enphase M215
£ Modules: SolarWorld SW250 monocrystalline black
©2015 Permission required.
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business momentum, including customer growth in our
domestic residential and commercial markets, as well as in
the international markets,” said Paul Nahi, president and
CEO of Enphase.
“During the first quarter, we began shipping our Enphase C250
Microinverter Systems to commercial solar customers in North
America, and expanded our Enphase Energy Services business,
providing system owners, operators and installers with a scalable
asset management and O&M services offering. We look forward
to driving continued innovation in the year ahead.”

Submit your Lab & Fab article
Research is the foundation for the
growth of the solar industry.
If you want to highlight the
important breakthroughs that
you make, submit your latest
research stories to either:
jackie.cannon@angelbc.com
It is imperative that Solar
International remains a timely
resource for this industry, so we
are interested in highlighting
recent work reported in
academic papers.
Therefore, only consider writing
a short piece highlighting your
work if you have a journal paper
that has been accepted and
about to appear in press, or
a paper that has been published
within the last two months.

www.solar-international.net
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Building-integrated solar technology:

it’s coming!

Steve Pester of the BRE National Solar Centre (NSC) says it’s just a question
of when BIPV will move to the mainstream. The NSC’s remit includes helping
to develop the Building Integrated Photovoltaics (BIPV) market- this fledgling
sector involves blending pleasing architectural design with the integration of
solar technology directly into the building fabric.
At present the market for BIPV is quite
limited. On domestic buildings BIPV tends
to be restricted to a few roof tile products
that are sometimes used on new build
developments. There is a market at the
opposite end of the scale, with special
(and expensive) facades or overhead
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glazing being used on large public or
commercial buildings. But at the NSC
we passionately believe that in the future
BIPV will be a widespread and ordinary
part of the building process – it is just a
question of how quickly we can make it
happen.

The photograph above shows an example
of a building with attractive BIPV features.
At the larger scale - e.g. office tower
facades - installing BIPV requires a high
level of skill and knowledge from the
supply chain, in which many parties are
involved. These typically include the

BIPV I BRE

client, architect, consultant, building
engineer, BIPV manufacturer, BIPV
installer, glazing contractor and electrical
engineer. At the domestic scale, however,
PV tile products are relatively simple to
install on new build properties and can
often be carried out by an MCS approved
electrical contractor and roofer team with
minimal extra training.

Inspirational examples
Some truly inspirational designs are now
starting to pop up across the country. For
example, an amazing PV louver array is
taking shape on the top of the Frances
Crick Institute, next to St Pancras Station
in London. This unusual design balances
the requirements for daylight and solar
gain control within the building, whilst at
the same time generating electricity.
Just next door to St Pancras is Kings
Cross Station, which has PV integrated
into overhead glazing high up in one of
the barrel-shaped halls. Staying with the
rail station theme, Black Friars Bridge
has one of the largest PV station arrays in
Europe, generating power for the station
all year round. Also in London, the Heron
Tower in the City has one of the largest
glass PV facades in Europe and is a mustsee for anyone with an interest in BIPV.
You may think that this has little relevance
to an ‘ordinary’ construction project
(especially if you do not live in London),
but BRE has done quite a lot of work on
BIPV over the years - including holding
three conferences - and some interesting
points have emerged:
£ BIPV installations, whilst eligible for
Feed-in tariffs (FITs), tend to be driven
more by green building codes, such
as BREEAM, as well as by planning
requirements, and increasingly by the
ever-tightening building regulations.
This trend is set to continue.
£ The recent huge falls in the cost
of installing ordinary PV panels
(approximately 50 percent over
3 years) is largely due to the reductions
in the cost of the main raw material
– solar grade silicon. This same raw
material can also be used as the

building block for BIPV products, so
there is now much more potential for
economical BIPV solutions at all scales.
£ BIPV products are likely to benefit local
economies. This is because, as part
of the building fabric, they must
conform to local standards and
building codes. They also need to be
amenable to local construction
practices. Therefore, the logical way
for the sector to develop is by local
companies importing low cost silicon
cells and then integrating them into
building products suitable for the local
market.
£ As the BIPV market starts to develop,
and with the standard ‘bolt-on’ solar
panel market becoming so competitive,
installers with BIPV capabilities may
soon start to have an advantage over
their less capable competitors.
£ More retrofit BIPV solutions are starting
to emerge, especially for situations
where standard glazing or façades or
roof coverings need to be replaced, so
the market is potentially larger than just
new build.

Getting architects excited
by BIPV
Because BIPV products are specified by
architects at design stage, it is essential
that they feel comfortable and even
excited by BIPV. Several things follow
from this:
£ BIPV products must be architecturally
interesting and adaptable for bespoke
designs – e.g. different colours,
textures, shapes and sizes must be
available.
£ There must be good evidence of
the robustness and longevity of BIPV
products. Architects are unlikely to
want to risk their reputations on
products that cannot demonstrate
a reasonable performance and lifecycle
without physical or electrical
degradation.
£ Information on BIPV products must be
integrated into the everyday tools that

architects use. Increasingly, this means
integration into specification and
Building Information Modelling systems
(BIM).

The cost issue
At present, cost is still perceived to be an
issue. This is partly an education problem
brought about by the now-familiar FIT
scheme. Many are still just looking at the
price tag and FIT return-on-investment,
without appreciating the value of BIPV
as a building material offering multifunctionality and aesthetic design options.
For example, interesting BIPV designs
can also function as rain screens, solar
shades, windows, sound insulating
screens, visual displays, etc.
Thus the cost can be partly offset
or absorbed when the BIPV forms
a component that would have been
required in any case.
Whilst the cost of BIPV will always be
higher than that of standard framed
modules, we can expect rapid price
reductions as the market starts to take
off and if raw material costs continue to
fall. Innovations in thin film PV materials,
which have the potential to be much
cheaper than silicon-based products, but
suffered set-backs during the recession,
will eventually pay off, leading to the
integration of low cost PV into a wide
range of construction materials.
What is needed now is reliable, evidencebased, easily accessible information for
the whole industry, along with high quality
training.
These are some of the aims of the BRE
National Solar Centre.
©2015 Permission required.
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More information can be found at:
www.bre.co.uk/nsc
First published on the BRE website:
www.bre.co.uk
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Bringing BIPV
into mainstream building design
As the government recently announced subsidies for solar
farms in the UK will be cancelled, the Solar Trades Association
said it expects installations to fall by 80 percent as businesses
won’t be able to cover the installation costs without them.
So is it time to start bringing BIPV into mainstream building
design so more buildings can power themselves?

ALTHOUGH BIPV has been around a
while and some of the UK’s homes have
been designed from the outset with solar
power integrated rather than bolted on,
the vast majority of BIPV projects in the
UK have been commercial buildings.
But as the appetite for large scale solar
farms seems to be waning, and the need
to cut carbon emissions isn’t going to
go away, maybe the time for new build
homes and offices to have BIPV designed
in has come.
In fact, Phil Murray, Deputy Chief
Executive of solar PV Company, Romag,
believes the recent advances we’ve
seen with BIPV mean it will be moving
into the mainstream soon. He said: “PV
technology is now proven in the UK.
The challenge is to educate building
engineers, quantity surveyors and
architects as to the benefits of BIPV and
how simple it can be to incorporate into
buildings.”

Making BIPV ordinary
As with most things in life though, it’s not
just about the simplicity – it all comes
down to the bottom line and if it’s going
to cost more for property developers to
provide self-powering buildings then is
it really likely we’ll see them investing in
BIPV? Murray says the perception around
BIPV being too expensive is a myth: “As
the cost of PV has fallen dramatically
over the last four years and that the
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incremental cost of incorporating PV
cells and cabling into existing building
products (e.g. double glazed units) is
marginal then there is clearly a case for
considering BIPV on every new build
project.”
When you consider the UK’s target for
all new homes to meet the Zero Carbon
Standard from 2016 you’d think bringing
BIPV into mainstream building design
would be a priority. But instead of working
to develop more energy efficient homes
the goals are being reached by carbon
trading by the larger developers, while
smaller developers of schemes with 50
houses or fewer don’t even have to abide
by the rules.
It seem short-sighted to say the least
and Murray agrees: “BIPV is a building
product that brings real benefits renewable energy at source with the
potential to generate a revenue stream
from the feed-in-tariffs and a reduction
in future carbon taxes by improving the
carbon performance of the building.”
Coming at it from a different angle,
Paul Bates, Operations Director at
BIPVCo, a spin-off from a Swansea
University research programme into the
development and commercialisation of
third generation PV based on non-vacuum
driven printing and coating technology,
thinks feed-in-tariffs should be scrapped
and that rather than commoditising solar
power through programmes like this we
should definitely be specifying it at the
design stage: “This is where true costeffectiveness comes and we have the
potential in the UK to get BIPV up and
running on a large scale on the roofs of
factories and distribution centres.”
This would help us to meet the wider
EU directive for net zero carbon
buildings that says we need to have
all new buildings, both residential and
commercial, carbon neutral by 2050. With
the rate of developments in the emerging
economies, to achieve this we will have
to address our building’s energy usage
rather than assuming we can carry on
relying on carbon trading.
BIPVCo is currently involved in a project
with Tata Steel looking at how it’s BIPV
roofing solution, which should be released

by the end of the year, can be combined
with Tata’s Colorcoat Urban range. “If
we can also breakthrough cultural and
architectural perceptions of what a roof
needs to be then the opportunities for
BIPV to come into mainstream building
design are there.”
Murray agrees: “The application of
building integrated PV is limited only by
our clients’ imagination and I’m constantly
impressed with the diverse range of
opportunities we are asked to explore.”
But with a quarter of the UK’s carbon
emissions coming from our homes,
we have to look at BIPV becoming the
norm for the designs in the residential
sector. In order to do this, it has to meet a
number of challenging criteria: it has to be
aesthetically pleasing so that developers
can still sell the homes; the integrity of
the roof has to be guaranteed in the long
term; it has to be quick and easy to install;
and it needs to be available in colours that
match traditional roof tiles.

High-Profile BIPV

King’s Cross Station
One of the UK’s largest and most
technically challenging BIPV projects.
1,392 glass laminate units form part
of the barrel vaulted glass roofing
structures, covering more than
2,300 square metres, and deliver
around 175,000 kWh of electricity per
year, saving over 75 tonnes of CO2
emissions per annum.

BIPV innovations
Romag has taken all this into
consideration and introduced a new PV
tile system – Intecto – that it believes
address all of the issues faced by
house builders. Through partnerships
with leading roof tile manufacturers
it has come up with clear installation
guidance to ensure quality standards
are maintained and guarantees can
be provided with confidence to house
builders. Many of the components
required to attach these PV tiles onto the
roof, and to fit it alongside adjacent tiles,
are built into the product so speed up the
installation time and save on the cost of
labour. With aesthetics in mind, Intecto
looks like normal roof tiles and comes in a
range of colours.
Over at BIPVCo, the focus has been on
transforming the function of the traditional
steel, aluminium and membrane roofing
components on industrial buildings from
a passive weather proofing and insulating
solution to an active power generating
one. So, the innovations are there – now
we just have to find the desire to bring
them into the mainstream.
©2015 Permission required.
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The Heron Tower
The south side of this 230 meter
tall building, one of the first new
skyscrapers in London to use BIPV,
features 48,000 photovoltaic arrays.
Despite its BREEAM excellent rating
BIPV provides just 3.5 per cent of the
tower’s total energy consumption.
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Is there hope for solar
funding beyond

CfD?
As solar businesses across the
UK prepare to submit proposals
for the second round of CfD
funding, Solar UK asks what can
the industry learn from the first
process to secure backing this
time around; and what are the
funding options if they don’t?
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IN LIGHT OF the falling cost of solar
production, and its acknowledged ability
to help the UK meet carbon emission
reduction targets, solar projects should
have done well in the first round of
Contract for Difference (CfD) funding.
But, as the solar industry predicted, it
received very little funding in the final
auction results. The only solar projects
that did get funding for 2015-16 were
two priced at £50/MWh, which are now

not going ahead. The businesses that
received these awards, Hadstone Energy
and Royston Solar Farm, only managed
to secure them by pricing the projects so
low that it’s not financially viable to deliver
them. Now that these businesses have
pulled out, there are no new large scale
solar projects being built in the current
financial year. Two projects for 201617 priced at c£80/MWh also received
funding but whether these will actually be
delivered remains to be seen.
Paul Barwell, CEO of the Solar Trade
Association, said: “The problem with the
first CfD round was that it was just far too
much of a risk for small or medium sized
solar companies to even put in a bid.” He
likened the process to asking first time
home buyers to put down a deposit on
a house, without knowing whether they
were going to be able to actually buy it in
the end and with no guarantee that their
deposit would be returned if they couldn’t.
With access to funding for SMEs coming
through a process that puts them on
the back foot from the start, combined
with the overall lack of solar

investment allocated in the first round, it
could seem that the outlook for smaller
British solar companies isn’t that bright.
Richard Howard, Head of Environment
and Energy at Policy Exchange said
that the message this sends to the solar
industry is that it needs to cut costs even
further. “The CfD framework is pushing
towards technology neutrality, allocating
contracts on the basis of cost. Essentially
Solar PV lost out as it cannot yet compete
with onshore wind. The potential for cost
reduction in solar is arguably larger than
in onshore wind, so it will be competitive
at some point.”
Considering solar power is the industry
predicted to be the dominant global
energy source by 2050, the UK’s
rollercoaster policies are not helping its
position, nor it seems doing as much
as possible to support it. “We hope that
whoever is in government when the
next round goes ahead looks at this
technology with fresh eyes to develop a
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fairer and more sensible approach, and
send a more supportive message to the
solar market.” Barwell added.

through business loans or venture capital
investments. So what does the future of
solar power in the UK look like?

So how can the smaller solar companies
improve their chances of getting funding
in the forthcoming CfD round? Barwell
believes that there is still a lot of work to
be done. “By pressing, in tandem with the
Solar Trade Association, for key reforms
of the CfD process we could allow SME
solar to compete on a level playing field
with other technologies.

Barwell is unsure: “It is a brave pundit
who could predict how the UK solar
market will perform. Following the debacle
of the closure of the RO last year, anything
is possible. I’m not expecting any
ground breaking policy decisions which
will actually impact deployment for the
calendar year 2015, but I do feel that there
will be some significant policy decisions
made that will impact future years.”
The Solar Trade Association believes the
policy decisions we’ll see will mainly be
associated with the FiTs (Feed in Tariffs)
review: “If the stars align this would
readjust the policy framework to allow
for significant additional growth under
FITs (as detailed in our forthcoming Solar
Independence Plan), but this would only
impact deployment in 2016 and beyond.
Policy outcomes around new build is
another key area that will have significant
uncertainty.” Barwell added.

We need a bigger budget for established
technologies, quarterly auctions and more
appropriate Milestone Delivery Dates for
solar.” But Howard thinks the fault lies
with the businesses that made the bids
rather than the CfD process itself: “The
solar projects at £50/MWh have been
abandoned – this is not a failing of the
auction framework per se, more their
bidding strategy, so it will be interesting
to see whether the solar PV projects that
received funding at £80/MWh are viable at
this level.”
Whatever side of the fence you’re on
in this debate the fact remains that CfD
funding is hard to access, subsidies to
solar farm installations are being cut and
really the only funding options available to
SMEs outside of government schemes is
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Policy uncertainty aside, the likelihood of
a lot more rooftop solar panels appearing
on new builds, and as retrofits on existing
homes and commercial buildings, is high
according to Howard. “For the next year,
I predict there will be a focus on small
scale / rooftop (<5MW) installations. This

segment is still deploying pretty rapidly.
If large scale is to come back it must be
on the basis of lower cost (i.e. at or below
onshore wind), but given global trends
on solar this should be achievable within
coming years.”
Climate change and sustainability issues
are not going away so, costs aside, we
are going to have to continue to invest
more in renewable energy whether we
like it or not, and there are a couple of
things that have got Barwell excited about
future possibilities for solar’s significant
growth: “The freefall in costs over the
last 5 years, which has been dubbed
the terrordome because of the sheer
scale of the cost reductions, means that
we could see cost parity with gas and
fossil fuel generated electricity, if we are
given stable policy support over the next
Parliament. There’s also the potential to
twin solar and electricity storage. These
developments could really unleash the
solar transformation.”
So, for now, success for solar SMEs in
and out of the CfD process is dependent
on policy decisions but if the right ones
are made then the future looks a lot
brighter than it currently seems.
©2015 Permission required.
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SOLAR PLANT
POWERS MORE THAN 30,000
HOMES WITH CLEAN ENERGY
Become more independent in the use
of energy with intelligent technology from SMA.
More details at www.SMA-UK.com

Note: The above data may vary depending on location,
average solar irradiation and size of the PV system.

MAPPING I SOLAR

Solar power
makes it mark on the UK
With solar
power in the
UK almost
doubling last
year, where
are the
hotspots
for solar
installation?

SOLAR POWER in the UK almost doubled last year
and costs plummeting by 70 percent over the last
few years, a new map has been released which
shows the areas in Britain most responsible for this
boom in solar.
The map, created by The Eco Experts, visualises
the number of residential solar installations per
10,000 households in local authority areas across
Britain. The most popular region for solar panels
is the South West of England, whilst Wales has
a higher number of installations per household
than England or Scotland.
The map also highlights the need for the South
East of England to increase the number of the
homes powering their households with solar
energy. Despite being one of the best locations
for generating solar power in the UK, the South
East of England and especially London has a
relatively low number of solar installations per
household.

South West of England leading
the way
The South West of England is leading the way
with 378 installations per 10,000 households. Mid
Devon was the best performing local authority in
the area with a whopping 949 solar installations
per 10,000 households. An impressive eight of
the top 15 local authority areas were in the South
West of England. This result is hardly surprising,
the high sunshine levels the South West of England
receives makes it ideal for solar, while the relatively
affluent population are also more likely to be able
to afford the cost of installing panels at their home.

Wales beats England
and Scotland
As the data table above shows, Wales has a higher
number of installations per 10,000 households
(283) than England (219) and Scotland (159).
Wales has 2 of the top five local authority areas for
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GB, with Monmouthshire in position
three with 740 solar panel installations
per 10,000 households and Wrexham
in position five with 685 solar panel
installations per 10,000 households.
Wrexham Council are keen supporters of
solar and it’s clear that their commitment
to install solar panels on thousands of
homes in the area has played a key
role in their high installation rate.
Bob Dutton, Wrexham council’s
lead member for environment,
said: “We have made a significant
investment in solar PV, installing
almost 3,000 systems on council
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owned domestic properties. The project
demonstrates the council’s commitment to carbon
reduction, and has also helped to create local jobs,
reduce levels of fuel poverty and
create a long term sustainable
income stream for the council
via feed-in tariff payments.
The success of this project has
ensured that Wrexham is now
seen as one of the leading local
authorities for renewable energy
deployment within the UK.”

Wrexham’s success will hopefully encourage other
councils across the UK to follow their lead.

London lagging a long way behind
the rest of GB
The South East of England has a surprisingly low
installation rate for a region that is often described
as one of the most suitable regions in the UK for
solar energy. London’s reluctance to embrace solar
is a key factor for this poor performance.
Despite the capital being identified as one of the
worst offenders for pollution across the whole
of the UK, Londoners have
certainly not taken to
solar with anything
like the gusto of
other parts of the
country, averaging a
measly
48 installations per
10,000 homes. Even
with some of the most
affluent homes in the UK,
the capital has the lowest
amount of installed solar
of any region in Britain.
So why is London lagging behind
the rest of Britain? Most experts
seem to agree that a combination

Data Breakdown
Country

Number of installations per 10,000 homes

Wales

283

England

219

Scotland

159

Regions in England

Number of installations per 10,000 homes

South West

378

East Midlands

300

North of England

273

North East

252

Yorkshire & The Humber

244

South East

213

West Midlands

194

North West

178

London

48
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of factors have contributed to London’s slow
adoption, including a mobile population, lack of
political leadership, a high proportion of renters,
high energy bills not being a concern for more
affluent areas, lack of suitable roof space, and high
mortgages for those who do own their own home.
The map highlights the need for London to play
more of a role in increasing the amount of homes
that power themselves with renewable solar
energy. Londoners should be keen to improve their
environmental performance with recent reports
revealing that they breathe in air so dangerous that
it is responsible for nearly 30,000 deaths a year.
When will the Big Smoke (pun intended) step up?

Sunderland the northern star
Despite having lower sunshine levels than more
southerly areas of the UK, the North of England has
an impressive 273 solar installations per 10,000
households. Sunderland was the star performer of
the North East, with just over 4.5 percent of homes
in the area having solar panels installed.
The feed-in tariff and free solar schemes have
played a pivotal role in Sunderland’s success. For
example, at the start of this year it was announced
that there would be funding for solar panels to be
installed on 2,300 social homes, providing them
with free electricity helping tenants to reduce their
bills by around 50 percent.
These schemes are helping to combat fuel poverty,
providing free energy for those most in need whilst
also reducing their environmental impact.

East Midlands outperform West
Midlands
The East Midlands was the second highest region
in England with 300 installations per 10,000
households. In contrast, the West Midlands had a
much lower installation rate at 194 installations
per 10,000 households.

Scotland had the lowest number of installations per
10,000 households when compared with England
and Wales. With a reported one in three Scottish
households currently struggling to provide
themselves with adequate heat and hot water,
harnessing the energy from the sun could make a
significant impact on alleviating fuel poverty. The
map shows that Scotland has much room for
improvement and policy makers should look to
replicate what has been achieved in Sunderland
and Wrexham.
©2015 Permission required.
Angel Business Communications Ltd.
40 www.solar-uk.net I Issue II 2015

Map creator at www.theecoexperts.co.uk

Scotland needs to do more
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Solar companies need
to plan for skills or die
David Kirkham, Chief Executive of Employer First,
a not-for-profit skills champion for the low carbon
sector tells Solar UK why.

THERE IS AN ONGOING NEED in the UK
for nearly 100,000 new engineers each
year and more than 60% of businesses
saw a lack of engineering skills as a threat
to their business. These were some of
the conclusions of a report last summer
by the Institution of Engineering and
Technology (IET).
These grim statistics do not mention the
needs for technologists or scientists,
skills which are similarly scarce. All of
this represents a significant challenge
for the Solar Power Industry which, to
expand as it needs to, requires an ample
supply of engineers, technologists and
scientists. All political parties recognise
the difficulties and a big expansion of
the apprentice system is promised after
the election but it is hard to avoid the

impression that the UK is not winning
this battle at present.
The roots of the problem lies in the
historical status given to science,
technology, engineering and maths
(known as STEM subjects) in the
education system and there is much to
say on that subject another day, but for
now we just need to recognise that the
STEM expertise in UK industry lies very
much at the older end of the age profile
of the workforce and in the coming
decade will be leaving the workplace in
large numbers. So just to replace these
individuals there is a need for a lot of new
blood and if the solar industry grows as
everybody expects, then there will be
an added demand over and above the
need simply to replace those who are
leaving.
This means that a crunch is coming
quickly, and indeed is probably already
on us. It will be those companies that
are most successful in skills planning
which are left standing and growing. As
the IET report suggests, those who fail to
overcome their skills issues face a threat
not only to their growth but potentially to
their future.
My organisation Employer First has been
established by employers in the low
carbon industries (broadly defined as
renewable energy, environmental services
and low carbon emerging technologies)
to help companies win this battle in their
sector. We are a not-for-profit membership
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organisation led by employers and we
have secured government funding to aid
our establishment and growth to protect
these vital growth industries, including the
solar power indu stry.
Our aim is to ensure that companies in the
low carbon industries perform better in
skills acquisition than other industries that
compete for these skills. More particularly
we are designed to support the small and
medium sized companies that make up
the majority of our membership as they
plan their skills needs and take action to
overcome any bottlenecks.
Crucial to this is the skills diagnostic
which enables companies to identify
where they have current or forward skills
gaps. This skills diagnostic is free to our
members.
Perhaps a case study will help illustrate
how it works. Building on his late father’s
business, Richard Fuller, MD of County
Battery Services has established a
substantial business from expertise in the
niche area of battery sales and recycling.
The businesses stocks batteries for all
possible applications – as they say – “if it
has a battery we can supply it!”
Employing 20 staff and turning over
around £1.5m the business provides a UK
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wide service from a base in the Midlands.
Richard has recently developed battery
technology which is ideal for backing
up domestic and commercial solar
installations. “The key is having batteries
that can charge at speed” he explains,
“to take full advantage of short periods of
intense generation, the battery needs to
be able to take charge rapidly.
This means that relatively smaller
batteries can be used to accept the
same amount of power as a slower
charging model. It is also important that
the technology is compatible with the
National Grid. Without the correct safety
measures (which needs to legally be
certificated) it could cause damage to the
grid and attached equipment and danger
from electric shocks for anyone in contact
with it”
Growing a business successfully brings
challenges in the area of skills and
recruitment as Richard notes, “Our
experience was that while training at
lower level, such as NVQ, was reasonably
easy to access, the availability of good
training at a higher level for management
was harder to access as there was little
by way of standards to help specify the
training we needed to strengthen our
management team.”
On becoming a member of Employer
First, initially through using the service
for recruiting an apprentice, County
Battery Services found the Skills
Diagnostic process extremely helpful
in identifying where strengthening was
required. Unusually for a technology
company he actually found that his
most testing issues were within the
management structure rather than in
technical skills.
Since then County Batteries have utilised
Employer First to recruit staff and to
identify appropriate training to assist in
providing the identified management
skills training needs. Richard Fuller,
is delighted with the connection with
Employer First he says, “On recruitment

“

We are keen
to get members
on board who
understand how
important skills are for
their business and can
see the benefits of an
organisation that is
designed specifically
to tackle skills issues in
their own sector

”

Andrea and the team are brilliant and with
Employer First’s support we are now in
the process of developing a training plan
which will make us much more robust
and responsive as a business. It is good
to have a not-for-profit organisation for
your sector on your side when you are
planning these things.”
Employer First operates at three levels,
firstly, as with Richard, to help companies
overcome current and future skills
issues, secondly to develop training and
qualifications for the low carbon sector
where they don’t currently exist, and
thirdly to work at the big picture, seeking
to change the approach in the education
system and to work with government
to make policy to support low carbon
industry skills.
We are keen to get members on board
who understand how important skills are
for their business and can see the benefits
of an organisation that is designed
specifically to tackle skills issues in their
own sector.
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Shining a light on

metal nanoparticles
Researchers at the University of Surrey have had a breakthrough using the
polymer-wrapped nanotubes as a replacement for an existing polymer
layer used to transport charge to the electrodes of the plastic solar cell.
The work led to the development of a composite material with exceptional
semiconducting properties. Professor Ravi Silva explains.

THE ADVENT OF the concept of flexible
electronics, which was closely followed
by the development of printed electronics,
there has been a strong drive towards
the integration of light-weight active
components that can conform to nearly
any form factor. Among the technologies
that were predicted to be heavily
influenced by this new concept of flexible
electronics was the photovoltaic (PV)
market.
One of the earliest material technologies
that was quickly adopted in the field
of flexible electronics and PV was
amorphous silicon with initial products
appearing on the market as early as the
1970s. However, the disordered nature
of amorphous silicon meant poorer
performance when compared to the
conventional crystalline silicon used in
solar panels.
The requirement for low cost supports,
such as plastics, for flexible electronics
meant that high temperature treatments
that could improve the quality of the
silicon were also out of the question. It
is at this point that researchers under
the direction of Professor Ravi Silva at
the Advanced Technology Institute (ATI),
University of Surrey, began investigating
the possibility of using a class of high
powered lasers, called excimer lasers,
which could crystallise the silicon without
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damaging the underlying plastic.

thin films onto a surface.

“The use of excimer lasers, where the
energy is delivered in a very short time
period of around 25 nanoseconds,
allowed us to overcome the potential
damage to the underlying substrate
whilst crystallising the top surface of the
upper silicon layer,” explained Professor
Silva. However, the use of amorphous
silicon had other problems. While the
technology was widespread, it was based
on vacuum-based production techniques
which require the use of energy intensive
equipment, a technology that the flexible
electronic industry was looking to
distance itself from.

“Here was a dream material system that
had the potential to revolutionise not only
the printed electronics industry, but also
provided a launch-pad towards a low
cost technology for renewable energy
generation.”

During the same period that the ATI’s
work on laser crystallised solar cells was
developing, Professor Alan Heeger, (one
of the Nobel Prize winner for Chemistry
in 2000 for the discovery of conducting
polymers) and his team at the University
of California, Santa Barbara, discovered
an efficient charge transfer between
electrically conducting plastics (known
as semiconducting polymers) and
football-shaped carbon molecules (called
fullerenes, first discovered by Sir Harry
Kroto, who was one of the recipients
for the Nobel Prize in Chemistry for the
discovery of fullerenes). The advantage
of this class of materials was the ability to
make ink solutions that could be coated in

While the initial phase in the development
of this technology was slow, and
filled with inconsistent and inaccurate
measurement techniques, there was
enough potential to drive the imagination
of dedicated researchers in pushing the
technology further. However, much like
the amorphous silicon technologies,
the disordered nature of the thin films
produced with these inks meant poorer
performance. While other groups
worldwide focused on improving the
characteristics of the semiconducting
polymer, Professor Silva and his group
chose to follow a different direction.
“Back then, tubes of interconnected
hexagons of carbon atoms were thought
to be an ideal electronic material that
had the potential to revolutionise the
electronics industry. First discovered in
1992 by Kavali Prize winning physicist
Sumio Ijima, these ‘carbon nanotubes’
were found not only to be stronger than
most other available materials, but also
transported electrical charge much faster
than most many of the available materials.
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All of a sudden, there was the tantalising
possibility of pushing the boundaries
of our polymer solar cells by adding
a tiny fraction of carbon nanotubes,
and consequently vastly improving the
collection of electrical charge”
Unfortunately, these nanotubes had one
problem: in their pure form, they did not
form good inks. Typically, the carbon
nanotubes would stick together and fall
out of solution.
It was at this point that Professor Silva’s
group came up with the idea of attaching
small groups to the nanotube that would
help them to be dispersed in the solvents

used for making the semiconducting inks
other groups were already investigating.
Boosted by funding from the energy giant
E.ON, a three year project was initiated
to investigate the effect of adding low
cost “multi-walled” carbon nanotubes
(nanotubes with multiple layers similar
to a rolled newspaper) into plastic solar
cells.
While there was the possibility of
investigating the use of “single-walled”
carbon nanotubes, with only a single tube
of carbon atoms, the link between the
electrical conductivity and the inherent
carbon structure meant that their fantastic
properties would be degraded by the

addition of solubilising chemical species
through the breaking of the bonds on the
tube surface.
Such an affect would be mitigated in the
multi-walled structure as there would be
several concentric tubes which would
help preserve the electrical properties,
and only the outer tube would lose
electrical conductivity as the solubilising
groups were attached. While the initial
investigations into the addition of carbon
nanotubes into organic solar cells
produced interesting characteristics,
researchers at the ATI discovered that
adding the nanotube creates a new
material interface within the solar cell
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where extra charge can be generated.
“It’s almost as if two people were working
on a project together with a certain
efficiency, and along comes a third who
shows them another way of improving
their output.”
While this work on multi-walled carbon
nanotubes was being pursued, other
researchers at Surrey then started
focusing on single walled carbon
nanotubes for use in plastic solar
cells. This was principally driven by
the availability of single walled carbon

nanotube samples that, to a higher
percentage than multi-wall carbon
nanotubes, were semiconducting in
nature. The researchers asked the
question, “what if instead of breaking the
bonds on the nanotube surface, could
we wrap a nanotube with a polymer that
allows us to make ink solutions, but is
compatible with use in solar cells?” The
answer was resoundingly positive.
“The wrapping of carbon nanotubes with
polymers were already being aggressively
investigated by other groups in places
like Oxford and Rice University (USA),
however, very few had given thought to
adding them to the plastic solar cells.
The breakthrough came through using
the polymer-wrapped nanotubes as a
replacement for an existing polymer layer
used to transport charge to the electrodes
of the plastic solar cell. Working with
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a new semiconducting polymer, the
Surrey researchers soon reported
the best performing plastic solar cells
containing carbon nanotubes. The work
led to the development of the composite
material with exceptional semiconducting
properties and the ability to produce inks
for printing onto a chosen surface.
According to Professor Silva, “this
material, which has been patented,
is groundbreaking and can find use
in numerous practical applications in
printed electronics, ranging from infrared
detectors and solar cells to transistors.”
Other than developing carbon nanotubes
for plastic solar cells, Professor Silva’s
group also specialises in utilising metal
nanoparticles that can help the solar cell
capture more light.
“This work initially began as a study on
using our laser facilities to make small
nanoparticles. The excimer laser allowed
us to develop a process for producing
metal nanoparticles on plastics that can
play a major role in manufacturing printed
solar cells using roll-to-roll techniques”.
The knowledge of laser processing of
nanoparticles led directly to the group
participating in a 4-year European Union
7th framework project (SMARTONICS,
grant number 310229) aimed at developing
a roll-to-roll pilot plant integrating smart
machines and systems for the production
of organic electronics devices.
Other than focusing on the active
semiconducting layer itself, Professor
Silva’s group also focuses on alternate
transparent conductors. Currently, indium
tin oxide (ITO), a material in demand by
the electronics industry but whose supply
is subject to fluctuations, is the material
of choice for one the electrical contacts
for the organic PV modules. However, the
ATI has been turning its attention towards
alternate conductors, such as carbon
nanotube films that can be spray coated
onto any given substrate or metal grids,

which can match the performance of the
ITO contacts.
However, the scope of the investigations
of Prof Silva’s group into organic solar
cells extends even further. They are now
looking at new electrically conducting
layers that can be integrated into
the device architecture that improve
performance, but conform to the
requirement of solution processability.
“There is a huge interest in developing
new interlayers that significantly improve
device performance and lifetime. We at
the ATI have been focusing on developing
hybrid nanostructures to further improve
the device performance”.
One of the success stories has been the
integration of graphene, together with
metal oxide nanoparticles, into one of
the layers of plastic solar cells. While a
majority of groups have looked to add
graphene, Professor Silva’s group is one
of the few who have achieved this using
solutions of graphene derivatives.
“Most institutes tend to use a derivative of
graphene on a specific contact of these
plastic solar cells while others tend to
rely on the cumbersome chemical vapour
deposition grown graphene. What we
have achieved in the ATI is to start off with
a graphene derivative that is stable in an
environmentally friendly solvent and then
either use it as it is, or integrate it with
metal nanoparticles to improve the overall
PV device performance”.
With for the development of organic
PV technology, Professor Silva’s group
is now focussing on widening the
applicability of organic PV technology for
other applications. For example, they have
recently looked to develop new hybrid PV
technologies for hydrogen generation and
x-ray detection and harvesting.
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For a bright future
we offer nothing but
the best.
Ian Draisey,
Managing Director BayWa r.e. Solar Systems Ltd

Parc y Scarlets Rugby Stadium, Llanelli

You can depend upon us as a strong partner in the photovoltaic
industry. We supply complete systems to PV installers across
the market for domestic, commercial and public sector installations. With high quality products, excellent customer service and
comprehensive technical support we provide nothing but the
best, all on attractive financial terms. Visit our e-commerce site
to see our full product range.

r.e.sponsible for your success.

BayWa r.e. is a leading player in the European renewable energy
sector focusing on solar energy, wind power, bioenergy and
geothermal energy. Our business activities range from project
development and implementation to retail and consulting
services. We provide our customers with innovative and customised solutions, making energy sustainable and profitable.
Find out more online at: baywa-re-solarsystems.co.uk

