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www.solarmax.com

Maximize  
          your yield

Harvesting solar energy with SolarMax!
What makes solar power plant operators as happy as farmers? Quite plainly: 
maximum results day in and day out. With the powerful SolarMax inverters 
you can easily create the best prerequisites for maximum energy yields.

SolarMax has stood for top-class Swiss quality for more than 20 years:  
outstanding materials and workmanship, absolute reliability, efficiency,  
and durability. Furthermore, we offer our customers extensive warranty  
coverage and excellent advice combined with intelligent solutions for plant 
monitoring. 

Come follow us to the sunny side – plant SolarMax inverters into your solar 
power plant.

More than 
20 years Swiss Quality 
and Experience
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THE UK SOLAR AND PV INDUSTRIES have gone through 
a great deal of change in 2013. The industry continues to 
respond to changes in government policies forcing different 
approaches for different companies. New acronyms continue to 
be introduced and the industry has to be to tell its FiTs from its 
ROCs and know if it is getting or giving a Green Deal.

Despite the potential confusion that such changes can bring the 
UK industry has continued its impressive overall growth. The 
expected reduction of players is slowly occurring and a stronger 
industry is starting to appear with 802 MW of new installations in 
the first 6 months of 2013 alone.

Although such figures are very rosy for an industry intent on 
reaching 20GW by 2020 there is an interesting impact that 
government policy appears to have. Over that six month period 
520 MW of the 802 MW total was installed in the first three 
months with the remaining 282 MW in the second quarter. This 
coincides with the government reduction in the previous subsidy whilst introducing new incentives through its Green 
Deal. It will be another few months before the industry can gauge if this drop in installation is a continual issue or just an 
adjusting blip that occurs around such changes.

Even with such unpredictable behaviour the UK has moved to sixth place on the global rankings of solar installations. 
The region still relies too heavily on imported products so is vulnerable to global market whims. There is some 
manufacturing in the UK and such ventures should be supported and fostered by local interests, as it will pay dividends 
in the long run.

The last few years saw much conflict within the industry as different factions pushed their own barrows and financial 
incentives ruled sales rather than technology. With the market finding its own balance there is less players but with 
greater focus. There are still divisions with a need to maintain a balance between environmental concerns with the 
bottom line but overall the industry is developing mechanisms that provide a stronger voice within the government and 
policy making institutions.

The second half of 2013 will give more clues to just how strong the industry will become. With the carrot of 20GW in 
less than a decade there is ample room for growth and some optimism that the government will continue to incentivise 
the industry to achieve the targets it has set the region.

editor’s view
By david ridsdale, editor-in-chief
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www.solarmax.com

Maximized 
           Passion
The SolarMax P series
The new SolarMax inverter series for home  
installations. Makes the heart beat faster. 

■ High output thanks to HERIC® topology

■ Flexible dual tracker concept for individualized 
design

■ Comfortable installation and configuration  
via plug & play

■ Communicative thanks to direct Internet  
connection

■ Independent through increase of self-consumption

■ Compact and silent thanks to passive cooling
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The most important international platform for exchange between PV industry, 

EU PVSEC 2013
28th European PV 
Solar Energy 
Conference and Exhibition

Parc des Expositions Paris Nord Villepinte 

Conference 30 Sep - 04 Oct 2013

Exhibition    01 Oct - 03 Oct 2013

EU PVSEC at a glance

 •    Top international Industry Exhibition
 •    World’s leading PV Conference
 •    Parallel Events on selected topics as: PV role in the electricity market
       Photovoltaic systems performance
       Materials for innovation

www.photovoltaic-exhibition.com
www.photovoltaic-conference.com
facebook.com/EUPVSEC
twitter.com/EUPVSEC

More information

With the support of UNESCO’s
Natural Sciences Sector

WCRE – World Council 
for Renewable Energy

The gathering of the global PV Community

 •    Business-to-Business
 •    Business-to-Science
 •    Business-to-Industries
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Are councils slowing community 
energy programmes?
A NEW REPORT from Westminster 
think tank ResPublica has revealed that 
community owned energy could grow 89 
times its current size if councils stopped 
blocking and started helping the industry. 
In Germany, community energy accounts 
for 46% of all energy produced from 
renewables. In the UK this fi gure stands at 
just 0.3%.

The ResPublica report, ‘The Community 
Renewables Economy: Starting up, 
scaling up and spinning out’, argues that 
if community owned energy is to become 
more commonplace, councils must 
make development easier. Community 
energy could generate £30m a year 
in tax revenue for cash-strapped local 
councils, and drive down high energy 
bills by increasing competition in the 
energy market. But ResPublica warns that 
councils must step up to the challenge, 
understand their new role and help, rather 
than hinder progress.

The new study reveals a growing appetite 
for community owned power. Over the 
last decade, community energy capacity 
has increased by over 1300% to nearly 
60 MW. By 2020, on current trends, the 
sector will grow nine-fold to 550MW. But 
with leadership and investment from local 
authorities and with the right national 
policy framework, the sector is capable of 
delivering almost a fi fth of total renewable 
energy capacity - this would be equivalent 
to 5.27GW by 2020.

The report argues that key to achieving 
scale is joint ownership, where 
communities are able to partner with 
private developers, local authorities 
or businesses, with greater capacity, 
resource and fi nancial capability. But 
it stresses that there are a number of 
barriers to be addressed, including 
funding, fi nancial know-how and legal 
advice. Local and national Government 
must work together to understand the 
benefi ts and help catalyse growth.

In particular, this requires fl exibility and 
positive approach from local authorities 
who could and should lead the way and 

invest funds in clean energy projects. 
Recommendations include training for 
local planners and councillors to make 
balanced decisions and fully understand 
the role of local government in energy 
production.

In response to the report, Greg Barker 
MP, Minister for Energy and Climate 
Change, said, “The Coalition is committed 
to helping hard pressed consumers with 
the rising cost of living. When it comes 
to energy bills, this includes supporting 
communities to take more control over 
local generation projects, while also 
empowering them to reduce their energy 
demand, tackle local fuel poverty, and get 
the best deal on their energy supply.

I welcome the ideas in this report on 
helping communities navigate the 
planning system, and on forming 
partnerships so that they are able to 
take an active role in their local projects. 
Our aim is to help communities and 
businesses seize this opportunity.”

Maria McCaffery, Chief Executive of 
RenewableUK added, “This report 
highlights the exciting prospect of 
communities working closely with wind 
farm developers, local businesses and 
authorities on jointly-owned projects. 

“Using this socially and economically-
inclusive model, we have an opportunity 
to redefi ne the relationship between 
communities and developers to unlock a 
signifi cant growth in community energy, 
particularly in onshore wind. This will 
enable all of us to reap the economic and 
environmental benefi ts of wind energy at 
a truly local level”.

BNRG RENEWABLES has obtained 
a 25-year planning permission from 
Shepway District Council’s Development 
Control Committee for its proposed 
18MW solar array in Old Romney in 
Kent. The Committee voted 15 votes 
to one to support the scheme and 
a testament to BNRG’s professional 
and best practice 
approach to 
the application. 
The Planning 
Committee 
Chairman 
commended BNRG 
on a well thought 
out and sensitive proposal.

The utility-scale project will be 
constructed on approximately 120 acres 
of land at Sycamore Farm and will be 
equipped with around 73,000 solar 
panels, which each have a capacity 

of 245 watts. During the application 
process a small number of letters of 
objections were sent, including one from 
Protect Kent, a local branch of national 
countryside body the Campaign to 
Protect Rural England.

Tom Brinicombe, Programme Manager 
at BNRG said, 
“We have worked 
proactively to 
incorporate 
feedback from 
stakeholders and 
local residents into 
our plans and have 

had positive feedback on the application 
as a result, with fewer than 10 letters 
of objection. We remain committed to 
ensuring that as well as generating a 
signifi cant amount of renewable energy, 
this project will also be well-screened 
and will increase local biodiversity.”

Large UK project receives permission
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THE SOLAR TRADE ASSOCIATION 
(STA) has published ‘10 Commitments’ 
it wants its membership to comply with 
in the construction and management 
of solar farms. The solar farm sector 
is also boosted by a new YouGov poll 
which shows that two thirds of the public 
support either ‘any’ or ‘good quality’ solar 
farms. Support rises to 71% when best 
practice is described.

The Commitments have been developed 
by leading solar developers over the past 
three months in the solar farm sector of 
the solar industry. The STA recognises 
that solar farms must be developed by 
listening to the concerns of the local 
communities, being sensitive to the 
landscape and protecting the ecological 
value of the land.

STA CEO Paul Barwell said:
“When solar farms are done well they 
can be a force for good in the local 
countryside, as well as building national 
energy security and protecting the global 
climate. For the UK, with its beautiful 
countryside, maintaining strong public 
support for solar farms is a challenge 
this new industry is keen to take on by 
delivering the very best practice.

“Solar farms create no noise or waste, 
have no moving parts, require minimal 
maintenance and have a low visual 
impact, so it is clear why good schemes 
enjoy strong public support. We’ve been 
impressed by the level of enthusiasm 
from conservation groups telling us that 
solar could help their efforts to protect 
vulnerable British plant and animal species.

“Our 10 Commitments set out the 
direction of travel for the solar farm 
industry, which is to deliver multiple 
benefits, not only for the climate, but 
for the British countryside. We want 
all our members to comply with these 
Commitments and we believe the 
whole industry should get behind these 
standards.”

Welcoming the STA’s ‘10 Commitments’, 
Energy Minister Greg Barker said:

Solar Trade Association guide for solar farms is 
welcomed by energy minister

“As the big roll out of solar gathers pace 
and the sector scales up, the deployment 
of solar PV must be carried out in a 
manner which is thoughtful, sustainable 
and respects both the landscape and the 
views of the communities among which it 
is deployed. 

So the Solar Trade Association’s ‘10 
Commitments’ are a very welcome 
initiative to help retain the strong level of 
public support. I look forward to hearing 
the industry’s plans to take this forward.”

Patrick Begg, Rural Enterprises Director 
at the National Trust, has welcomed the 
initiative, saying it is: “hugely refreshing 
and heartening to see the industry making 
a robust commitment to best practice 
when it comes to locating, setting up and 
then managing solar farms.”

Avoiding conflict with food 
production & supporting 
biodiversity
By focusing on non-agricultural land 
and land of lower agricultural quality, 
the ‘10 Commitments’ make clear the 
solar industry’s determination not to 
displace food production. Encouraging 

dual purpose land usage, for example 
sheep grazing, and enabling access for 
small animals and birds, whilst helping to 
improve the ecological value of the land, 
is a key aspect of helping biodiversity.

Chief Adviser on Renewable Energy and 
Climate Change to the NFU Dr Jonathan 
Scurlock, a key stakeholder in developing 
the ‘10 Commitments’, said:
“Farmers are well-placed to capture 
renewable natural energy flows, while 
maintaining our traditional role in 
providing food together with other 
environmental and land management 
services. 

Growers and food processors have a 
long history of harnessing the power of 
the sun, and solar electricity clearly has a 
major role to play in modern agriculture. 
The NFU is delighted that lead solar 
developers have signed up to such a 
strong charter of good practice to deliver 
multiple benefits from the development of 
solar farms.”

STA members are also committing to 
engage with local communities ahead 
of planning applications, to listen to 
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Sharp’s Wrexham plant improves global position
IT APPEARS that the Wrexham based PV 
manufacturing plant that now serves as 
Sharp Energy Solution’s European base 
has not only avoided recent cost cutting 
by the Japanese giant but is currently 
running at its near full capacity of 400 
MW.  Whilst competitors are closing  
doors due to over supply, falling prices 
and uncertainty stemming from legal 
disputes.

Peter Thiele, executive vice 
president at Sharp Energy 
Solutions Europe stated in a press 
release, ‘“We see continuous 
demand for photovoltaic modules 
in Europe. Our European factory, 
located in Wales, is operating 
at near maximum capacity, also 
supporting demand from Japan.

“The focus in Europe lies on the 
home installation market, with 
valuable support for installers in the 
residential segment. Our position 
as a global electronics company 
helped us to balance the impact 
of the PV market dynamics. As 
a result, our business has been 

less affected by recent market volatility 
compared to competitors.”

Sharp set about restructuring its 
European operations a couple of years 
ago and at the time there was much 
conjecture that they would close up much 
of its European operations. The company 
has cut back or closed other operations 
around the world but it has always 
maintained that the Wrexham European 

headquarters was integral to their global 
plans.

The company moved the focus for 
European operations to residential 
and this move seems to have paid 
off. Retrospectively it now appears 
prescient with the changing nature of 
European subsidies but at the time some 
commentators felt the Japanese giant  
had gotten in wrong.

Another key market that has been 
developing and ensuring increased 
output for Wrexham is the growing 
Japanese market. The Wales based 
plant is helping to meet demand in 
Sharp’s home territory. 

Analysts expect the Japanese 
demand to continue to increase 
as the fallout from the Fukushima 
disaster continues to be felt.

With plans to diversify the Wrexham 
plant with LED and energy storage 
manufacturing the plant has 
increased its importance in the 
company’s global plans.

community views and to offer educational 
opportunities. The STA is organising a 
meeting for developers in the industry with 
major UK conservation groups to explore 
the potential for creative partnerships.

Major UK charities including RSPB and 
The National Trust have stressed to the 
STA the potential for solar to support 
their conservation objectives. Some 
conservation groups disagree that high 
grade land should always be avoided 
as solar farms can offer protection to 
exhausted soils or carbon saving peat 
land. The STA has sought to capture 
these nuances in its commitments [please 
see supportive quotes at point 5 below].

New poll shows British public 
are behind solar farms
The ‘10 Commitments’ have been 
published alongside results of a YouGov 
poll commissioned by the STA which 
found that nearly seven times more 
people would rather have a solar farm 

located near them than a gas fracking 
field when given four options to choose 
from. When asked to choose ONE local 
energy development as a preference 
to be cited nearby, by far the most 
popular choice was a solar farm at 40% 
of respondents. 25% chose a wind farm, 
10% a nuclear power plant and just 6% 
shale gas fracking and boreholes.
 
When asked specifically about support 
for solar farms, two thirds of people (67%) 
said they supported either ‘good quality’ 
or ‘all’ solar farms. The level of public 
support rose to 71% when the STA’s ‘10 
Commitments’ were described. Only 
5% of people said they oppose all solar 
farms when good quality solar farms were 
described.
 
Dr Doug Parr, Chief Scientist at 
Greenpeace UK said: “For all the 
enthusiasm for fracking emanating from 
the upper echelons of the Coalition 
Government, the public would actually 

prefer to be near decent renewable 
projects like solar power. Cameron and 
Osborne should start listening to what real 
people want from local energy rather than 
trying to turn English counties into their 
version of Dallas”.
 
The Commitments follow the Communities 
Department’s publication of guidance 
for local planners.  The STA is working 
closely with the Department for Energy 
and Climate Change on sustainable land-
use for solar farms and the National Solar 
Centre is currently working to develop 
comprehensive guidance.
 
Stressing the urgent need to act Paul 
Barwell said:
 
“Fossil fuels are running out, the climate 
is changing, UK carbon emissions are 
on the rise and the world population 
has doubled in only 50 years. We need 
alternative energy sources and we need 
them now.”
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Renewables increase global 
energy share
THE GLOBAL RENEWABLE capacity is 
estimated to reach 2,055 GW in 2030, 
growing at a Compound Annual Growth 
Rate (CAGR) of 8.2% from 2013 to 2030, 
but thermal energy will continue to be 
the dominant source of power generation 
for the foreseeable future, according to 
the latest forecast from research and 
consulting fi rm GlobalData.

The report states that although countries 
are shifting towards the use of alternative 
energy resources, thermal capacity is 
expected to increase from 3,628 GW in 
2013 to 5,833 GW by 2030, at a CAGR 
of 2.8%. In 2012, it was estimated 
that more than 70% of India’s power 
generation came from coal alone, while 
this accounted for 78% of China’s energy 
sources in the same year.

Additionally, there has been a global 
surge in the production of gas, especially 
shale gas, which is being driven by the 
discovery of new reserves in the US 

and the UK. According to GlobalData’s 
report, the natural gas capacity is 
expected to rise from approximately 1,416 
GW in 2012 to 1,861 GW in 2020, at a 
CAGR of 3.5%.

Sayani Roy Nath, GlobalData’s Analyst 
covering Power, says: “The increasing use 
of gas as a source of power generation 
has positively affected the power sector 
worldwide. 

This discovery has not only helped 
reduce the import dependency of various 
countries, but also promoted project 
fi nance. This is thanks to countries shifting 
away from coal towards natural gas for 
power generation, and therefore requiring 
fi nancing to support the development of 
natural gas-fi red power plants.”

In order to transmit the energy produced, 
countries are also investing in smart 
grid technologies. In 2012, the global 
expenditure in smart grids reached $13.9 

billion, with the US and China leading in 
the number of installations. 

However, power theft continues to be a 
major issue, harming the development of 
the power sector in many countries.

“Because of the growth of renewable 
sources in the power mix and the existing 
concerns regarding energy effi ciency, 
there is an urgent need to update the 
aging infrastructure and introduce 
effi cient integration of power demand and 
supply,” concludes Nath.

MARTIFER SOLAR, a subsidiary of Martifer SGPS, is developing 
50 MW of photovoltaic plants in the United Kingdom. The 
company intends to ensure the sale of the ready-to-build 
projects during the licensing process, which is expected to be 
completed at the end of 2013.

Located in the southern regions of 
Wiltshire, Swindon, Kent, Devon and 
Hampshire, these solar farms will have 
an average size of 10MW, confi rming 
the British Photovoltaic Association’s 
recent statement has recently said, 
that solar developers in the U.K. are 
installing bigger power plants as 
panel costs drop. According to this 
organization, presently more than half 
of projects in development are sized 5 
MW or bigger.

“Following the development of a large-scale PV cluster in this 
year’s fi rst quarter, these projects reinforce Martifer Solar’s 
ambition to develop PV projects in the U.K. It is becoming a truly 
high potential country for this industry, unlike much of Europe, 

where the solar market is already mature,” says João Cunha, 
Country Manager of Martifer Solar in the United Kingdom.

U.K. Energy Minister, Greg Barker, affi rmed recently that solar 
power developers should pay attention to the “huge potential” 

for the industry in Britain. The country 
aims to install as much as 22 GW 
of solar capacity by 2020, as part of 
its target to obtain 15 percent of its 
energy from renewables by the same 
year.

Martifer Solar has been present in 
the U.K. since 2011 and has recently 
developed and installed a 28.1 MWp 
PV cluster in this country. Located 
in the south-west region, the entire 
project of fi ve plants, with capacities 

between 4.4 and 6.63 MWp, has been sold to Lightsource 
Renewable Energy. Currently, Martifer Solar is running the 
operations and maintenance (O&M) services of these plants 
with local staff, establishing itself also as an O&M provider for 
3rd party plants in the UK market 

Martifer Solar develops 50MW of PV plants in the UK
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Hampshire set for 10MW solar farm

A FORMER LANDFILL SITE in Winchester 
is set to become the home of a brand new 
solar development, helping to generate 
clean, renewable electricity. The local 
council has given its approval for a 10MW 
solar farm, set to be located in Funtley on 
brownfi eld land on Titchfi eld Lane. 

According to early estimates, the solar 
panels could generate up to 14MW 
of electricity and alongside a gas 
management system could provide 
enough power for as many as 5,000 
homes. Worth in the region of £20 million, 
the panels will be placed on an area 
covering 56 acres which were previously 
used for sand and gravel extraction. In later 
years, the site became a local refuse tip. 

Alban Cassidy, chartered town planner 
and environmental consultant at Cassidy 
+ Ashton, said the site will provide a 
valuable source of energy for the local 
area, and could further support the energy 
needs of the entire country. 

“There are many similar projects across 
the UK, particularly here in the south 
of England. As the proposals state, the 
panels will sit on the land rather than 
require deep foundations, so there will be 
minimal disruption to the local community 

Bluefi eld 
announces 
Norfolk contract
BLUEFIELD SOLAR INCOME FUND 
LIMITED (BSIF) announced that it 
has entered into binding contracts 
to acquire a large-scale solar plant 
in Norfolk for total investment 
consideration of £17 million. The 
agricultural site located near 
Hardingham will be one of the largest 
in the region. The plant, expected 
to commence electricity generation 
during December 2013, has been 
developed, and is being constructed, 
by Solarcentury.

Following the sale of the project, under 
the terms of the contract, Solarcentury 
will warrant the performance of the 
plant for an initial period and will 
undertake the ongoing operation and 
maintenance of the plant under a 
separate agreement.

The investment has been made without 
debt fi nancing and the expected 
returns on this investment are in line 
with those anticipated in the Fund’s 
investment objective as set out in its 
prospectus dated 25 June 2013.

Mike Rand, a managing partner 
at Bluefi eld Partners LLP, BSIF’s 
Investment Adviser said: “Bluefi eld 
is delighted to announce its decision 
to allocate funds to this large scale 
project. The project was selected by 
Bluefi eld due to the track record of 
Solarcentury in the UK solar market. 
The project represents a growing 
partnership with the contractor.”

Frans van den Heuvel, CEO of 
Solarcentury said, ”Solarcentury 
has been one of the leading solar 
contractors in the UK for a number 
of years. We are delighted, therefore, 
with the relationship with BSIF, which 
has taken a pre-eminent position in 
the UK solar market by being the fi rst 
institutionally backed solar focused 
fund. We hope this will be fi rst of a 
number of large scale acquisitions of 
Solarcentury built plants by BSIF”.

and no disturbance of the landfi ll site 
during the installation period which will 
only take a matter of weeks,” he said. 
In recent years, the site has been left to 
grow into grassland, providing a habitat 
for a number of creatures, but the solar 
panels will not have a huge impact on the 
environment. Issues such as ecology and 
footpaths were addressed by Cassidy + 
Ashton after concerns were raised during 
the planning application, with offi cial 
approval given at the end of August. 

The scheme is set to be hugely benefi cial 
for residents in the local area, but further 
steps could also be taken to save energy 
and cut energy bills. The installation of 
solar panels on a property would provide 
even more clean energy for tenants and 
will help to reduce a household’s reliance 
on fossil fuels.

KILOWATTSOL, one of Europe’s energy 
yield assessment (EYA) providers for PV 
projects, has announced it is to publish 
monthly irradiation abnormality maps for 
the United Kingdom. The maps will be 
published on a monthly basis, providing 
valuable irradiation anomaly data that 
will allow UK PV project owners to better 
assess their plant’s performance.

Over a PV project’s lifespan – an average 
of 20 years – solar irradiation is one of 
the most predictable factors affecting 
performance. During individual months, 
the amount of irradiation received by 
a site can differ more than 40% above 
or below the same month’s long-term 
mean. This deviation is called irradiation 
anomaly. Its effect highlights the diffi culty 
of evaluating a solar power plant’s actual 

performance- often, the only available 
benchmarks are the EYA and the 
electricity off-taker’s statement.

By identifying these anomalies, 
KiloWattsol offers PV project owners the 
data to improve their system’s long-
term performance. While a suboptimal-
performing power plant can deliver 
adequate results in a good month, 
an optimised project may seem to be 
underperforming during and after a 
month of lower than average irradiation.

Xavier Daval, KiloWattsol’s CEO, said: 
“By publishing irradiation anomaly maps 
for the UK,  KiloWattsol provides owners 
of small- and large-scale solar power 
systems alike with a valuable piece of 
information every month – at no cost. ”.

Irradiance anomaly map released
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WITH NEW SOLAR PV installations in the UK during the 
first half of 2013 reaching 802 MW, and with a three-year 1H 
demand CAGR exceeding 200%, it should come as no surprise 
that the UK has registered on the prospect lists of seasoned 
global industry veterans.

Judging by the numbers alone, the case for UK sales and 
marketing efforts is now beyond dispute. From MW to GW-plus 
annual status in just three years, supported by a cross-party 
industry alliance that is unknowingly mapping out a model 
case-study for managed PV adoption, and with the investment 
community delivering a wholehearted seal of approval on the 
industry’s short-term economic viability, the UK PV industry has 
unquestionably come of age.

But, aside from the top-level accolades, what is on offer from 
the UK solar PV industry? Where is the demand coming from, 

going forward? Are there regions where solar PV is looked 
on favourably? And what exactly is in the pipeline of large-
scale ground-mount projects aiming for completion ahead of 
scheduled ROC degression phases?

This article reviews the various segments of solar PV demand 
in the UK and discusses some of the trends and issues during 
the second half of 2013 and during 2014.In particular, the 
article confronts the aspirations of the UK solar PV industry in 
seeking to have strong deployment across a range of different 
application types, including kW residential installations, small 
and large commercial rooftops and a sustainable GW+ 
ground-mount segment. 

Residential rallies on reset
The UK solar PV industry is really a combination of the different 
segments in the marketplace: residential, small and large 

Maintaining a GW industry

The UK has moved to an annual GW sized industry in only a few years and with 
a goal of achieving 20 GW in the next 7 years it will need to increase the market 
size. Finlay Colville, Vice-President, NPD Solarbuzz discusses how the UK solar 
PV industry confronts sustainable GW challenges.
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that the residential segment can be considered to have stabilized 
with the 60-100 MW per quarter today translating to a 12-month 
average of 320 MW.

For illustrative purposes, a dashed line is shown here that 
bypasses the boom/bust cycle phase. This provides the basis for 
the forecasted scenario within the future FIT Rebound (Managed) 
phase.

Whether the UK residential segment can now grow in a 
controlled manner to reach the 500 MW ttm (annual) level by 
the end of 2014 is yet to be seen. However, the basis for this 
(through removing the artificial peak) appears sound and stands 
as a placeholder that legislators and installers can target for a 
sustainable growing end-market.

Finally, a fascinating statistic for the UK residential segment is 
to compare the UK to the U.S. Putting aside all the differences 
related to financing and policies, the biggest difference probably 
comes down to the different media relations campaigns 
for residential PV in the UK and the U.S. If numbers were 
unavailable, and media campaigns and press coverage was 
anything to go by, you may think that the U.S. residential 
market was orders of magnitude larger than the UK market. 
The corporate engine that advertises and strongly promotes 
the residential segment in the U.S. is in a different league to UK 
based marketing efforts.

In reality, even with the downturn in the UK residential segment, 
during 2013 the UK residential market will be approximately 
60% of the U.S. residential market. However, perhaps even more 
surprising, during 2012 the UK residential market was 10% higher 
than the U.S., a year in which precious few positive vibes were in 
evidence within the UK residential PV community.

Large commercial rooftops sagging
While is it possible to make a strong case for a residential 
rebound, the same cannot be said about the large commercial 
rooftop category. This segment is languishing somewhat, as 

Figure 1: The long-term prospects for the residential market in the UK 
remain promising. Excluding the boom/bust created by the early FIT 
rates, the trailing twelve month figures indicate a stable market at the 
400-500 MW level developing during 2014

Figure 2: Currently, the large rooftop segment accounts for less than 
4% of the UK’s solar PV capacity

commercial rooftop and large-scale ground-mount. Each of these 
segments has its own subset of market dynamics, supply and 
demand factors, and issues related to financing and incentivizing.
Anyone arriving in the UK today and looking at the residential 
segment (itself a combination of new-builds, retrofits and social 
housing) may well see a managed FIT-based scheme with clarity 
in tariff rates and degression phases. Indeed, run-rates of 60-100 
MW per quarter within this segment are by global standards 
extremely favourable.

During 2013, the global PV industry is forecast to install 
approximately 5.5 GW of residential PV capacity. What is more 
revealing is that 40% of this is from the Japanese market alone. 
In fact, the UK is likely to be ranked in the top-6 residential 
markets for 2013, with only Japan, Germany, Australia, and the 
U.S. having much stronger residential segments.
But why has the residential segment in the UK had such bad 
press in the past 12-18 months? Here, Figure 1 spells out the 
answer more clearly than any historical narrative could.
 
Between the start of 2010 (Q1’10) and today, there have been 
four phases that UK PV installers have been required to navigate 
through. These are shown by the four shaded zones within the 
graphic. The solid blue line then shows the trailing twelve months 
(ttm) of residential PV demand at the end of each quarter. The 
use of ttm metrics is particularly useful as this eliminates spikes in 
demand or seasonal effects. It also helps to illustrate the boom/
bust cycle that has characterized the UK residential market.

Starting with the introduction of the FITs in 2010, the market grew 
moderately until Q1’11. Initial growth was largely in line with 
government plans. The problem for the government occurred 
during 2011 when global module prices plummeted and 2011 FIT 
rates then created a highly lucrative environment. This is shown 
in the FIT Boom (Uncontrolled) phase.

The inevitable decline in ttm levels was prompted by sharp cuts 
to the FIT rates (the FIT Reset phase), and it is only during 2013 
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a result of the FIT resets that were particularly unfavourable to 
all larger PV project sizes. While the large-scale ground-mount 
segment was able to transition to the ROC scheme, and the 
government provided strong backing to this change, the large 
rooftop segment has been left pretty much in limbo.

This is reflected clearly in Figure 2 that shows the cumulative PV 
installed within the >100 kW rooftop category as a function of the 
cumulative PV in the UK. Since the start of 2012, the large rooftop 
category has trended at just 3% of UK PV capacity, with limited 
signs of any reversal in fortunes.

Aside from leading supermarket chains (Sainsbury’s and 
Morrisons) and luxury car plants (Bentley and Jaguar), a tiny 
fraction of large warehouse space is being utilized in the UK. This 
is of particularly interesting, given government rhetoric this year 
that has identified the large commercial rooftop segment as the 
obvious choice to prevent the large-scale ground-mount owning 
non-residential capacity additions out to 2020.

Globally, the large non-residential rooftop segment will account 
for over 20% of all new solar PV in 2013. Within the U.S., for 
example, the large commercial rooftop segment is about 10-15% 
greater than the residential capacity installed. In the past couple 

of years, the German large rooftop market has been 20-30% of 
new capacity solar PV capacity additions. In Italy, this segment is 
closer to 30% of new PV capacity.

Therefore, releasing the potential of this segment within the UK is 
currently one of the most pressing short-term issues for domestic 
legislators and industry participants.

Ground-mount renaissance
Before 2010, ground-mounted solar PV in the UK was essentially 
driven by curiosity or for educational purposes only. The 
installation outside the Allen Building at the University of Central 
Lancashire is a perfect example of this, and one of the rare 
glimpses in the UK of trackers.

Figure 2 shows the quarterly average size for ground-mount 
solar PV installations, from Q2’11 to Q2’13. While the average 
figure depends on the spread of small and large ground-mount 
projects, it highlights several trends that have characterized the 
ground-mount segment in the past couple of years.

During 2011 (phase 1 of large-scale ground-mount installations 
in the UK), project sizes were capped at 5 MW from the FIT 
scheme. As a result, average ground-mount project sizes were 
below this figure. While the FITs in 2011 were conducive to large-
scale projects, the most common project size was in fact just 
under 5 MW.

For most of 2012, the ground-mount segment was depressed, 
with project developers re-aligning IRR projections based upon 
ROC subsidies, after taking into account declining component 
costs. Only a few large-scale ground-mount projects were 
completed during 2012, with average project sizes well below the 
levels seen in 2011.

Once the larger projects came to fruition at the end of 2012 and 
during 2013, the average ground-mount level started to increase, 
exceeding pre-2011 levels during Q1’13 (Figure 3). During this 
time period, the South and East regions have dominated ground-
mount capacity (represented in Figure 4 on a ttm basis).
Within the South region, the South West has been the main focus 
of solar UK project developers, with Cornwall and Devon being 
the initial front-runners. The scale of activity in Cornwall has been 
nothing short of incredible, considering the state of the solar UK 
industry (and in particular the ground-mount segment) just three 
years back.

There is probably not a single village hall in Cornwall that has not 
been the scene of a heated debate over the application status of 
solar farm projects. Set against the backdrop of Cornwall Council 
welcoming the solar PV industry as a vehicle to stimulate the 
economy, the inevitable backlash from ‘outsiders’ proposing to 
alter the appearance of the landscape has provided a conflict of 
interests at the local level. The language and rhetoric used by the 
various parties has not always been of a poetic nature. In fact, 
there are currently daily examples that highlight the continued 
ambivalence of the British public to large-scale solar PV farms, in 
stark contrast to the favourable poll ratings that solar technology 
commands.

Figure 3: Average ground-mount PV projects in the UK peaked 
close to 5 MW during 2011 due to FIT limits. This threshold is absent 
through ROCs, with project sizes increasing significantly during 2013
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To illustrate this, within the past few days, the following 
statements were made by locals commenting on the proposed 
solar PV farm at Bridgham, in what has become one of the most 
eagerly tracked applications this year:

£ “We are not anti solar farms [but] we just feel it is the  
 wrong site.”
£ “It [the solar farm at Bridgham] is not meeting an electricity  
 shortfall in Thetford – the power would serve London and the  
 South East.”
£ “We understand we have to have green energy but the main  
 problem is with the size of what is being proposed.”

While proponents can counter each of the arguments one by 
one, the overhanging objection stems from the ‘not-in-my-back-
yard’ stance; a phrase that has also seen considerable use in 
the U.S. during the past couple of years, albeit when seeking to 
disrupt utility plants often in excess of 100 MW.

However, seasoned observers of UK renewables’ sentiment 
may also claim that the problems all stem from a lack of public 
awareness, and the necessity to have unbiased comparative data 
on the true costs, subsidy levels and environmental impacts of all 
electricity generating sources.

The recent edition of the BBC’s flagship daily ‘The One Show’, 
broadcast on Thursday 19 September 2013, offered another 
insight into the quandary that permeates the mainstream media.

Having made the laudable decision to send a reporter and 
camera crew to the largest solar PV site in the UK (Lark Energy’s 
Wymeswold Solar Farm) and interview Lark’s Jonathan Selwyn 
on-site regarding solar PV in the UK, the BBC chose to conclude 
the piece with comments from a different ‘renewables energy 
expert’, who stated on camera:

£ “Come December, you’ll barely be able to boil a kettle with it  
 [the 125,000 panel, 34 MW solar farm at Wymeswold)”

For whatever reason, the BBC did not seem to check the facts 

from this ‘renewables energy expert’. The correct answer, 
according to Lark Energy, is about 8 million kettles. But kettle 
analogies aside, perhaps – once again - this all comes down to 
educated facts being in the public domain.

Let’s return to Cornwall and Devon. These two counties have 
accounted for about one-third of all solar PV in the UK (rooftop 
and ground-mount). However, as shown in Figure 5, the share 
assigned to Cornwall has been declining during 2013, mainly 
driven by the migration of project developers to the East. During 
1H’13, there was more solar PV installed in Devon than any other 
county in the UK.
 
The multi-GW project pipeline
Regardless of the historic numbers, trends and conclusions, the 
single most important metric for the UK solar PV industry is the 
size of the project pipeline, and the risk and phasing associated 
with each project that is contributing to the overall pipeline. 
Therefore, the fact that we are even talking about a pipeline of 
large ground-mount projects at the multi-GW level tells a story in 
its own right.

Using the in-house NPD Solarbuzz UK Deal Tracker database 
that now includes comprehensive details on close to 2,000 non-
residential solar UK projects, it is possible to segment and filter 
out the projects against different categories. Some of these are 
now discussed below, with graphics to support the most recent 
findings.

First, by filtering out completed projects from the database, it is 
possible to identify the large-scale pipeline at 3.1 GW (as of 20 
September 2013). This is shown in Figure 6. This is dominated 
by projects at the planning stage.

Looking more closely at the large-scale projects classified as 
Planned or Being Installed now reduces the large-scale PV 
pipeline to 2.4 GW. This takes us one step closer to the real 
pipeline of projects that are seeking to qualify for the 1.6 ROC/
MWh rate and get installed before 31 March 2014.

Figure 4: Until the end of Q2’13, ground-mount projects were 
concentrated mostly across the South and East regions of the UK

Figure 5: Cornwall and Devon have dominated solar PV capacity in the 
UK, with Cornwall perhaps emerging as the first county to approach 
saturation status
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Figure 6: Approximately three-quarters of the 3.1 GW large-scale  
UK solar PV project pipeline is comprised of projects at the  
planning stage

Figure 7: Despite concerns over grid accessibility in Cornwall, the 
South West region accounts for almost half of the 2.4 GW large-scale 
PV pipeline

However, the risk status of the projects here ranges from highly-
likely to very-unlikely, in terms of actually being built or even 
moving to ground-breaking status ahead of 31 March 2014. 
However, the vast majority of the projects within this 2.4 GW  
fall within the ‘likely-to-go-ahead’ bracket, providing  
strong confidence in the ground-mount segment over the  
next 12 months.

Figures 7 and 8 now provide some additional colour on the 
composition of this 2.4 GW of capacity, by examining the MW 
breakdown by region and by size category. Figure 7 shows that 
just over one half of the 2.4 GW pipeline is still located in the 
South regions, with the South West dominant once again. Almost 
one-quarter of the pipeline demand is now located in the East of 
England. However, it is unclear if grid interconnections can be 
guaranteed for this level of solar PV activity, with limits on new 

capacity (within certain timeframes) added to the grid being in 
place at the regional level.
 
Further issues may emerge in the East of England, where grid 
capacity limits may also hinder projects from being completed.
Finally, Figure 8 shows the breakdown of the 2.4 GW large-scale 
pipeline by PV project size. Here, the level to which project 
developers have increased project sizes from the 5 MW FIT days 
of 2011 is startling.

Well over half of the 2.4 GW pipeline is from projects that are 
in excess of 10 MW. Furthermore, the pipeline is almost totally 
dominated by projects greater than the previous FIT limit.
If economy-of-scale for solar PV farms is indeed a key element 
in delivering viable IRRs to investors, then the government’s 
decision at the end of 2012 to actively promote large-scale solar 
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Figure 8: In contrast to the first large-scale boom of 2011, projects 
above 5 MW in size dominate the pipeline, with many projects 
exceeding the 20 MW level also

PV through the ROC scheme can certainly be considered a 
success for the industry.
 
Summary
The UK is certain to install record levels of new solar PV capacity 
in 2013 and has already passed through the GW barrier for the 
first time. Whether calendar year deployment reaches the 1.5 GW 
or 2 GW level is subject to a wide range of factors that are yet to 
unfold.

Of course, while the global PV industry retains a fascination with 
calendar year rankings, much of the UK’s ground-mount pipeline 
could be installed again in the final fiscal quarter (January to 
March 2014). This could also become economically attractive if 
project developers anticipate any component ASP adjustments 
at the start of 2014 that make delaying final component delivery 
(modules, inverters) highly beneficial.

Beyond March 2014, the findings of the pending strategy review 
from DECC will go a long way to establishing the role of the large 
rooftop and ground-mount segments. And beyond 2017, the 
transition from ROCs to CfDs could ultimately be the deciding 
factor in the UK reaching its collective goal of 20 GW solar PV 
capacity in 2020. Finally, having public buy-in would not simply 
ease this growth trajectory, but actually has the scope to add 
upside to the 20 GW target.
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n low costs with high power range

n high power density – Compactness
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n up to 2.4 MW stations on one   
 truck turnkey for medium voltage grids 
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 achievable for target markets

n low losses with optimized cooling  
 concept – liquid cooled PVmaster
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Solar Energy
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It took just eight weeks to build the largest solar power farm 
in England which supplies over 7,500 households with power. 
The plant near Wymeswold, close to the city of Nottingham, is 
highly efficient, and central inverters from LTi ensure maximum 
efficiency and continuous availability. 

England is currently experiencing a solar boom. Solar modules 
with an output of 520 megawatt were installed in the first quarter 
of 2013 alone. The most spectacular project is based on the 
site of a former airfield that is now used as a public racing track. 
Six different open spaces between roads accommodate a solar 
power plant with 130,000 solar modules and a 33 megawatt 
output. Cost came to approximately 35 million pound. 

At the behest of SAG, the German company LTi developed  
the inverters for the plant which play a key role in converting 
 the resulting energy into alternating current. A total of 24 
PVmaster stations are used with an AC output of 1.22 megawatt 
each. In addition to a medium-voltage transformer and 
medium-voltage switchgear, each station includes four PVmaster 
central inverters.

The crucial element is their efficiency factor of over 98 percent 
– an outstanding value that guarantees maximum electricity 
feed-in and a rapid return of investment. The installation is also 
very robust, because its power electronics are liquid-cooled 
very efficiently in a closed circuit. For planners, investing in LTi 
technology turned out to be a particularly smooth solution as 
the PVmaster stations are compact ISO containers that can be 
shipped to England easily and take up little space. 

A VPN internet connection is 
used to monitor how efficient this 
technology is working, and the 
installation is controlled from the 
office. The planners are satisfied 
– this solution is highly efficient 
and future-proof, an important 
contribution to the alternative 
electricity market in England.

Largest English solar 
plant: high efficiency 
factor ensures success
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ADVANCED SEAWARD SOLAR PV test instrumentation is helping 
a successful Caribbean based reseller and installer of solar 
photovoltaic and thermal systems to verify the quality of PV 
modules and the performance of installations.

Comet Solar is an established solar installation company based 
in the British Overseas Territory of Anguilla. With some of the 
best beaches in the world, the local economy is largely focused 
on tourism and Comet has been successful in encouraging local 

Verifying potential

The solar and PV industries are a global venture and growth opportunities are to be 
found in areas that may not be as equipped with infrastructure and support than 
some companies are used to. It is vital that operators in emerging and developing 
regions have the capacity to provide evidence of product veracity to ensure good 
will and future growth. Advanced Seaward Solar PV recently helped Comet Systems 
in Anguilla set up a test verification programme to determine product shipped to the 
region met the expected standards before installation.

hotels, resorts, property owners and businesses to invest in 
solar systems as a means of helping to offset the effects of the 
economic downturn on tourism levels and rising energy costs.

Chris Mason, owner of Comet, explains: “Cost is very important 
to our customers and so we tend to look for PV modules at 
bargain prices. Without any subsidies or incentives and facing 
aggressive resistance from the utilities, solar has been a difficult 
sell. It is only because the cost of electricity is US$0.433 / kWh 

TESTING I CASE STUDY
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that we have any customers at all. At that rate and if we had 
net-metering, our payback on solar PV systems would be about 
3 years.”

Comet customers therefore tend to focus on price and return 
on investment, with aesthetics often being low on the list of 
purchasing factors. However, buying bargain priced solar PV 
modules brings its own challenges; second hand or refurbished 
modules are often used, but, in some cases the life history of the 
modules or the original manufacturer is not always known.

Regional variation
Another issue is the lack of formal installation standards or 
regulations. For example, operating in a Caribbean jurisdiction 
means that Comet is not specifically required to perform the 
same tests that a UK or US based installation company would be 
faced with.

However, in spite of this, in the interests of maintaining 
installation quality, Comet always aims to apply and meet the 
existing standards of the US NEC code and to perform to the 
best practices of the industry. 

To help achieve this the company recently invested in a 
Seaward Solar PV150 solar installation test kit, along with a 
200R irradiance meter, to enable it to carry out effective quality 
control and customer reassurance testing on its products and 
installations. 

The Seaward Solar PV150 is a dedicated multi-function PV 
electrical tester designed specifically for solar panel system 
installation. It performs open circuit voltage measurements 
(Voc), short circuit current measurements (Isc), earth continuity, 
insulation resistance, operating current (via AC/DC current 
clamp). 

With the push of a single button the new combination tester 
carries out the required sequence of electrical tests in a safe and 
controlled manner, avoiding the risk of contact with exposed 
live DC conductors. Results can be recorded and stored in the 
tester for subsequent USB downloading to a PC. Chris Mason, 
explained: “In order to ensure the quality of the products we 
sell to our customers, we feel it is important to carry out testing 
thoroughly and effectively. 

“We owned standard test instruments and DC clamp meters 
but found that these manual methods were prone to error and 
were not particularly practical to use in the field. There is also 
no efficient way to record the results. We therefore decided to 

TESTING I CASE STUDY

20  www.solar-uk.net  I  Issue III 2013

19 21 Anguilla vFINAL DR.indd   20 30/09/2013   09:43



find a portable but capable test system that would document the 
performance of each module in a recordable way.”

Knowing the outcome is vital
Recently Comet was offered a container of 170W used 
monocrystalline solar panels and used them on a 12 kW 
commercial flat roof top system. 

These PV units had been replaced on their original system 
due to yellowing of the backing but were in perfect electrical 
and mechanical condition. As the modules were used, Comet 
tested every unit prior to installation to make sure of the quality 
and safety of the modules and also to prevent any subsequent 
dismantling of the installation for any troubleshooting required. 

To do this Comet set up an improvised test bench at the 
installation site and tested every module as it came out of its 
packing. All testing was carried out during the middle of the day 
so as to make use of full sun for testing.  Every one of the 66 
modules were tested individually and no issues were found, with 
all units performing as expected with little variation between the 
modules and no ground faults or open circuits. 

Importantly, the speed of the test system allowed comet to 
perform full tests on each module without impairing the workflow 
of the installation crew. The test data for each module was 
downloaded and given to the owner as a system spreadsheet 
to reassure him that testing had been carried out thoroughly to 
verify the quality of the modules and to confirm the anticipated 
performance levels of the system.

Building on experience
Comet’s latest solar PV installation project is much larger and 
so requires a different test regime. The company is currently 
installing 500KW of Canadian Solar 240W modules, purchased 
directly from the manufacturer. 

As these are Tier 1 Grade A modules, Comet won’t be pre-testing 
every module, but will test each string at the combiner before 
installing fuses.
  
Working to US NEC requirements does not does not allow for 
easy testing of the installation in the way that typical UK systems 
do. The wiring is always in conduit and the combiner circuits are 
hard wired, so there is no easy way to test installed strings on 
larger systems. 

For these larger projects, Comet will therefore be using 1000V 
rated test leads with alligator clips. Chris Mason said: “Using 
the PV150 system on an installation in front of the client gives 
a sense of security that the installers are professional and are 
doing the project properly. 

“We are seeing the emergence of some less than professional 
installers in the region who perform poorly crafted installations, 
test nothing and do not give the customer any comfort that the 
work is being done properly. 

“We invite our customers to witness the commissioning tests with 
the PV150 so they can see how much work goes into our quality 
assurance procedures. This is both a marketing tool to enhance 
word of mouth referrals and protection against liability from call-
backs. 

“Documenting system performance at commissioning gives us 
a baseline against which to retest in the case of a complaint or 
problem, both with customers and manufacturers. For this use 
alone, the test kit and reporting system is invaluable.”

©2013 Permission required.
Angel Business Communications Ltd.
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With solar PV installations in the UK breaking the 2.5 GW barrier  

in April 2013, understanding what the drivers have been, can 

help explain some of the challenges ahead in reaching the 

2020 target. Come to a conference with substance on 

November 7th at the BRE Innovation Park, Watford.

Speakers this year include:

BRE Introduction from National Solar  
 Centre

DECC: Keynote Progress in solar PV strategy and  
 deployment.

NPD Solarbuzz            UK PV market update: 
 From 3 to 20 GW in 7 years

UK Trade & Investment Bringing solar to the UK

Solarcentury Achieving grid parity in UK:  
 What can we learn from other  
 countries?

Lark Energy Solar farms: attitudes, policy and  
 the need for self-regulation

Solarfarm SARL Sourcing UK PV projects

Yingli Solar Module supply in the UK

PV Consulting Ltd Key trends in technology

Hanergy Solar UK Thin Film PV: Is now the  time for  
 a new technology?

Supergen SUPERSOLAR Solar research and  
 development In the UK

SGH Martineau LLP Legal and commercial issues in  
 developing large scale solar 
 projects

Micropower Council The role of solar PV energy  
 storage in the domestic sector

Critcial Software S.A. The evolution of software in the  
 solar industry - historical and  
 future perspectives

Including the SOLAR UK Industry Awards presentations

One conference, one goal 20GWBY2020 

In association with: 

www.solar-uk-conference.co.uk/home
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Photovoltaic inverters from SMA Solar 
Technology AG can now claim to be 
manufactured in a zero carbon, scope 2, 
European manufacturing facility following 
an independent audit. The UK company of 
SMA Solar Technology AG recently appointed 
independent verifier CICS to assess the carbon 
footprint of the company’s state of the art 
manufacturing facility in Germany.

Now the audit has concluded that the factory1 
produces zero scope 2 carbon emissions thanks 
to a cutting edge combination of energy efficiency measures 
and renewable energy sources. The independent audit has 
verified and certified the factory to  the globally recognised ISO 
14064-1:2006 standard covering the scope 2 greenhouse gas 
emissions. It means the Solar Works 1 factory in Kassel is the 
world’s largest zero carbon solar PV inverter manufacturing 
facility to this scope and boundary.

SMA is the world’s largest inverter manufacturer. Its inverters, 
which convert solar PV systems’ direct current into alternating 
current and conduct important grid management functions,  
are used in millions of PV systems around the world.
Jan van Laethem, General Manager SMA Solar UK Ltd, 
said: “SMA’s inverter technology already makes a significant 
contribution to the global effort to reduce carbon emissions and 
tackle climate change. Our inverters are at the heart of solar 
PV systems around the world which produce clean renewable 
energy for householders and businesses.

“Now with news that our manufacturing facility in Germany has 
been officially declared zero scope 2 carbon we can safely say 
our products are manufactured in a verified facility.”
Jan adds: “We believe it’s not enough for solar PV systems 
to simply produce zero carbon energy. Manufacturers of 
all PV system components need to go one step further and 
demonstrate their commitment to lowering CO2 emissions during 
the manufacturing process as well.

“At SMA we have demonstrated that it is possible to manufacture 
solar PV technology without negatively impacting on the 

environment. This is crucial if the solar industry 
is to convince its customers of the green 
credentials of its products.”

The Solar Works 1 factory took 18 months to 
build and was opened in 2009. At full capacity, 
around 4,000 units can be produced every 
dayin the 18,000 m2 facility at Solar Works 1. 
Its high levels of energy efficiency start with 
the building envelope which complies with the 
German Low Energy Building Standard. 

The factory’s design maximises natural lighting and employs 
smart ventilation systems to keep the building cool. The factory 
features an onsite 1 MW solar PV system. A combined heat and 
power plant produces carbon-neutral power and heat from, 
amongst others, biogas from two regional plants. Heating is 
also drawn from a nearby renewable waste incineration plant. 
Additional renewable energy is bought to cover the complete 
power consumption.

CICS carried out a rigorous assessment of the Solar Works 1 
factory’s data reporting on CO2 emissions, as well as its 
operating procedures, during a site visit in April this year2.  
Key personnel involved in greenhouse gas data management 
were interviewed and the quality of the factory’s data 
management systems and procedures was subjected to a 
comprehensive review and assessment.

Based in the UK and USA, CICS operate in 30 countries and is 
an established leading verification and certification body which 
holds international accreditations and verified over 104 million 
tonnes of CO2 in 2012. Ann-Marie Cornall, Sales Consultant of 
CICS said: “Many companies and organisations now measure 
their carbon footprint as part of their overall sustainability and 
corporate social responsibility policy. Companies at the cutting 
edge of sustainability reporting now have the opportunity to have 
the carbon footprint exercise externally verified by a third party 
body. Independent verification adds credibility to the emissions 
statement and provides confidence to shareholders, investors 
and the public. That is exactly what SMA Solar have achieved 
with this exercise.”

SMA Solar Technology AG prove 
their green credentials

1. The verification assessment carried out by CICS covered the factory building 60’s ‘Scope 2’ greenhouse gas emissions - i.e. those generated by the 
building and its manufacturing/production processes. It did not cover Scope 1 greenhouse gas emissions such as vehicle emissions from the transport of 
products or raw materials.
 
2. The CICS accredited verification carried out a detailed and rigorous examination of the emissions inventory and GHG Assertion for the manufacturing 
facility building 60 of SMA Solar Technology AG at its headquarters in Kassel in Germany. The verification assessment covered emissions for the period 
2011 & 2012 against the standard ISO14064-1: Greenhouse gases - Part 1: Specification with guidance at the organization level for quantification and 
reporting of greenhouse gas emissions and removals.
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Renewable energy in the Middle East
The UK is maturing and companies are seeking success further 
a field. One area that is receiving attention is the MENA region. 
Michelle T. Davies, Head of Clean Energy at global law firm 
Eversheds uses a number of Middle Eastern countries as 
examples, she explains why it is the right time for investment in 
this region and why renewables is becoming a key topic.

REGIONAL I MENA

26  www.solar-uk.net  I  Issue III 2013

In the Middle East where countries are stereotypically rich in 
natural resources what impetus is there for such countries to 
invest in renewable energy? The key drivers for renewable 
energy programmes differ across MENA, however the 
extremes are import and export reliance. Each provides its 
own quandaries, but more often than not, countries within the 
MENA region face problems arising from both.

Import reliance
Countries who are heavily reliant upon fuel imports, for 
instance those who cannot meet domestic demand from 
domestic production, have a realistic and viable solution in 
renewable energy. Problems of increasing consumption and 
rising production costs only serve to provide further motivation 
for change. Developing a domestic renewable energy industry 
will help to turn the tables and create a skilled domestic 
workforce in this area, which could itself be a valuable export 
in its own right.

Export reliance
Export reliant countries may have an abundance of fossil 
resources, however any significant increase in domestic 
energy demand would decrease export capacity, and drive up 
prices. Where domestic energy and hence oil consumption 
increases, there are concerns that key exporters may not be 
able to continue exporting oil at the same rates.
 
These extremes are examples of the situations faced by many 
countries in the Middle East. The combination of drivers 
provides a motivation for change in almost all jurisdictions.  

Saudi Arabia
Saudi Arabia, being perhaps the most export-reliant 
jurisdiction in the Middle East, has such a motivation to 
invest in renewable energy. In comparing development costs 
for renewable energy projects against potential losses of 
export revenue, the solution is very plain to see. In the short 
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to medium term, the higher initial investment is likely to far 
outweigh the potential and ever-increasing loss in revenues 
through a reduction in oil exports. If the Saudi programme 
proves successful, other countries may well follow suit.

In February 2013. the King Abdullah City for Atomic and 
Renewable Energy (“K.A.CARE”) launched ambitious plans 
to produce 54 GW from renewable energy by 2032. The 
draft White Paper setting out the Proposed Competitive 
Procurement Process for the Renewable Energy Programme 
was issued for consultation. 

To date, plans for implementing K.A.CARE’s programme are 
still in the process of being confirmed. K.A.CARE plan to 
issue a final White Paper and drafts of a Request for Proposal 
and Power Purchase Agreement to the market for comment. 
K.A.CARE is planning to host a number seminars and plans to 
receive written responses.

This is a very significant programme and if all goes as 
planned, it will be the largest alternative energy programme in 
the world to date. This could provide a real catalyst for change 
throughout the Middle East.

The majority of the 54 GW programme is underpinned by wind 
and solar technologies. Through harnessing natural resources 
on this scale Saudi Arabia will be able to provide a genuine 
benchmark for the region. By 2032, the aim is to produce 41 
GW through both photovoltaic and concentrated solar power 
systems, 9 GW from wind, 3 GW from waste to energy and 
1 GW from geothermal  energy. This target will be achieved 
through several smaller steps, with a key milestone of around 
over 23 GW to be reached by 2020.

Three initial procurement rounds were introduced in 
K.A.CARE’s White Paper. An introductory round of between 
5 and 7 projects will produce between 500-800GW on pre-
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developed sites. The first full round seeks to produce around 2-3 
GW and the second currently aims for between 3-4 GW.

In Saudi Arabia, renewable energy developers are able to choose 
and source their own sites. This is a novel approach which 
presents a new challenge for bidders. It will involve securing 
development assets, such as all real estate and access rights, all 
consents and a grid connection. These must be secured so that 
they are bankable on a non-recourse basis. Even if initial project 
finance is provided on balance sheet, securing assets on such 
a basis would also be prudent in case the developer wishes to 
exit the market further down the line. Not doing so can severely 
restrict marketable exit options.

Land ownership is not straightforward in the Kingdom. A 
registered land system only exists in a limited part of Saudi 
Arabia. Developers need to plan carefully in order to secure 
property rights to a bankable standard.

The introduction of localisation under the K.A.CARE programme 
has raised some concern from a bankability perspective. 
Although local contect is not likely to be a mandatory 
requirement in the initial rounds, it is obvious that bids will be 
looked upon favourably if they demonstrate greater local support. 

However, as that the industry is still in nascent stages, if the 
required level of local support is excessive, especially given 
that the local supply chain is not particularly developed, the 
bankability of projects may not be great. Ideally K.A.CARE will 
balance its aspirations against reality, i.e. the creation of a stable 
and bankable infrastructure for the supply of renewable energy. 
With the option to source their own sites, developers have the 
opportunity to partner with or approach other parties, which can 
include other companies or local municipalities. Nevertheless, 
the K.A.CARE programme helps to establish a local supply chain 
w hich will inevitably help to develop the domestic renewable 
energy industry.

Jordan
Jordan has also launched an official procurement and tender 
programme for developing renewable energy projects. Saudi 

Arabia it too has established the concept of self courced sites. 
This approach really frees up the potential for development of the 
renewable energy infrastructure.

As mentioned previously, it is paramount to secure bankable 
development assets for security of development for funding, and 
for exit options. Interestingly, international banks are involved 
with all current projects in Jordan. Local banks have yet to fully 
engage with renewable energy projects, perhaps due to the 
infancy of the market. Nevertheless, as the market matures it is 
likely that this will change.

Qatar
Qatar is the largest energy supplier of liquefied natural gas 
globally and also a major oil supplier. However, the State’s 
overall energy demand is growing rapidly and over the next 
few years will be amongst the highest in the world. This places 
it in somewhat of a similar situation to Saudi Arabia, in that the 
motivation for establishing renewable energy projects is partly 
a function of weighing up the costs of renewable energy over 
export losses. 

Qatar has announced that it aims for 20% of its electricity 
demand to come from renewable sources, the majority of which 
will be from solar energy.

Although Qatar has yet to procure any renewable energy 
capacity, a tender has been proposed for a 200 MW solar energy 
project. A pilot project of approximately 10MW is expected to be 
launched by early 2014.

Plans have been announced that Qatar will seek tenders for an 
1,800 MW solar energy plant in 2014. This will be used to fuel 
desalination plants, catering for 80% of the country’s desalination 
needs and significantly reducing fossil fuel consumption.

United Arab Emirates (UAE)
The UAE finds itself in somewhat of a peculiar situation. Despite 
holding a large segment of the world’s fossil fuel resources, 
it is also reliant upon imported gas from Qatar for electricity 
production. Electricity demand in the UAE is expected to grow at 
over 10% annually which could put a considerable strain on both 
imports and exports. The largest Emirates are Abu Dhabi and 
Dubai who are both reconsidering their energy strategy and mix.

Both Emirates have fairly significant plans in terms of renewable 
energy production. Abu Dhabi plans to produce 7% of total 
energy demand (approximately 1.7 GW) from renewable 
resources by 2020, with Dubai striving to produce 1% by 2020 
and 5% by 2030. The Dubai water and electricity authority 
has just launched an request for proposal (RFP) for advisory 
assistance with the second phase of its 1 GW solar programme 
which suggests policy is moving again.

Masdar, a government owned entity, has driven the development 
of renewable energy in Abu Dhabi. In Dubai, similar state 
initiatives have investigated current projects. Unlike Jordan and 
Saudi, neither Emirate has implemented a direct proposal option. 
However, with the large amount of state endorsement along 
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with pre packaged projects, the bankability of projects is likely 
to be somewhat more of a constant. The respective electricity 
and water authorities in Abu Dhabi and Dubai are likely to play a 
pivotal role in the growth of the renewable sector in the UAE.

Kuwait
Kuwait has substantial oil and gas reserves, making it a leading 
exporter of fossil fuels. Over 70% of current electricity generation 
comes from fossil fuels, with electricity consumption is increasing 
year on year. Kuwait, also being very export reliant, is therefore 
potentially reaching an energy production bottleneck. 

In order to increase export capacity and reduce dependency on 
oil, Kuwait recognises that it needs to introduce alternative forms 
of energy production.

Kuwait currently has a target of producing 1% of electricity output 
from renewable energy by 2015 and up to 15% by 2030. This 
target is fairly typical, with the idea of introducing smaller utility 
scale projects to be followed by the rolling-out of larger scale 
projects at a later date. Of course, advances in technology over 

the coming few years will undoubtedly result in renewable energy 
production becomes more efficient.

Conclusion
Natural resources, both fossil and renewable, have always been 
abundant in the Middle East. However, with the potential of the 
former peaking, the challenges previously faced are constantly 
evolving. Despite the challenges presented by a relatively new 
and fast evolving renewable energy market, the potential for 
growth and investment is massive. The combination of needs-
based motivation and natural geographic features means that 
renewable energy is the next natural step. 

The Eversheds  Clean Energy and Sustainability Team has 
recently released a new publication,  in collaboration with Ernst 
& Young - Developing Renewable Energy Projects: A guide to 
achieving success in the Middle East is a guide which examines 
the development potential in the key jurisdictions in the region. 

©2013 Permission required.
Angel Business Communications Ltd.

Both Emirates have fairly significant plans in terms of renewable energy 
production. Abu Dhabi plans to produce 7% of total energy demand 

(approximately 1.7 GW) from renewable resources by 2020, with 
Dubai striving to produce 1% by 2020 and 5% by 2030
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SOLAR POWER – the greenest form of renewable energy – is in 
increasing demand across the world, with the global capacity for 
solar power generation now topping 100GW.

The new 4G solar cells defined by Professor Silva are a 
hybrid that combine the low cost and flexibility of conducting 
polymer films (organic materials) with the lifetime stability of 
novel nanostructures (inorganic materials). This ‘inorganics-in-
organics’ technology improves the harvesting of solar energy 
and its conversion into electricity, offering better efficiency than 
the current 3G solar cells while maintaining their low cost base. 

In turn, these 3G cells offer significant cost improvements on first 
and second generation solar cells – based on crystalline and 
polycrystalline silicon – which are still responsible for over 90% of 
the solar power being generated today.

Along with a number of notable research institutions, the 
University of Surrey is part of the European Union FP7 
SMARTONICS programme – a €11.6m project led by the Aristotle 
University of Thessaloniki. 

This project is currently developing the smart machines, tools 
and processes for large-scale production of 4G solar cells, using 
roll-to-roll printing technology for high throughput and cost-
efficient fabrication.

Material development for the 

  next generation
             solar cell

Professor Ravi Silva of the University of Surrey’s Advanced 
Technology Institute has identified the range of combinations of 
organic and inorganic materials that will underpin new 4th 
generation solar cell technology – opening the door for more 
efficient, cost-effective and larger scale solar power generation.

Outlining the new 4G technology in his recent 
keynote address at the 10th International 
Conference on Nanoscience and Nanotechnology 
(NN13) in July, Professor Silva said: “These new 
generation materials for solar cells have been truly 
engineered at the nanoscale. They are designed 
to maximise the harvesting of solar radiation, and 
thereby efficiently generate electricity.”

Speaking to a packed conference hall at NN13 – part of 
NANOTEXNOLOGY 2013 – he also outlined the significant 
progress being made by the solar industry in bringing down the 
cost of solar electricity. 

In many parts of the world, it now competes with grid electricity 
in terms of cost, and since it requires less infrastructure, solar 
power can also be used in areas where conventional electricity is 
not an option.

Conference Chair Professor Stergios Logothetidis thanked 
Professor Silva for “introducing the idea and concept of 4G solar 
cells to the world” and added: “We believe that 4G solar cells will 
be the technology for future photovoltaic energy sources.”

©2013 Permission required.
Angel Business Communications Ltd.
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Safety
        in your hands

Photovoltaic modules convert sunlight into electricity into direct current 
(DC) and must convert that to alternating current (AC) for general usage.  
One of the major concerns with this is the potential for electrical arcing that 
can create potential problems for any PV installation. Chris Oberhauser, 
Applications Engineer at Texas Instruments discusses why PV needs arc 
detection and when a fuse isn’t enough.

FUSES ARE A CRITICAL SAFETY ELEMENT in almost every 
electrical system. By limiting current from reaching dangerous 
levels, they reduce the risk of fire or other hazardous conditions. 
However, a fuse cannot handle all of the significant hazards 
alone. One such hazard that it cannot protect against is electrical 
arcing.

Electrical arcing occurs when an insulator ceases to function 
as an insulator and, instead, starts conducting current. Most 
commonly, the insulator breaking down is air. Compared to 
the equivalent volume of copper, an arc is a poor conductor of 
current. As a result, a large amount of energy dissipates, mostly 
as heat. Electrically, arcs can be modeled as a variable negative 
resistor. This is valid since an arc does not store electrical or 
magnetic energy like a capacitor or inductor. It is a negative 
resistor since there are more air molecules available to ionize 
and act as charge carriers to sustain the arc, if higher current is 
available.

With a focus on photovoltaic (PV) applications, this article 
provides detail into the different aspects of designing a dedicated 

arc detect unit (ADU) to address the hazardous conditions 
created by arcs. The needs and challenges of such a system 
design are highlighted. This includes an assessment of arcing 
signatures, different system implementation techniques, self-
testing and system handling of false-detect events. This article 
also summarizes the real-world performance of an extensible 
system design.

Arcing hazards
Characteristics of PV systems introduce additional risks of arcing. 
These include high DC voltages in the range of 600–1000 V, 
degradation and insulation wear due to constant exposure to the Figure 1: RD-195 system block diagram

Figure 2: RD-195 detection interval
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harsh environments, and minimal system maintenance over long 
periods of time. The DC power generated by PV systems is more 
hazardous as compared to AC power systems, because DC arcs 
do not periodically self-extinguish like AC arcs do. In PV systems, 
the current generated by the PV modules has a maximum level 
that does not cause the fuse to blow.

Due to the dangers from arcing, in 2011 the United States 
National Electrical Code included a section requiring the addition 
of arc prevention circuitry in new PV systems. Article 690.11 of 
the NEC2011 requires that inverters sold in the US be able to 
detect and interrupt series arcs in DC PV systems.

The solar industry adopted UL1699B, an extension onto the 
UL1699 Arc Fault Interruption specifications, as the applicable 
standard for detection and mitigation of arcing events. The 
standard applies to PV systems from 80–1000 V. Below 80 V 
the occurrence of an arc becomes less likely. Most of the 
damage caused by PV arcing is from fires that 
result from the energy dissipated by the arc. UL1699B sets 
750 Joules (J) as the detection threshold, an amount of energy 
dissipation capable of igniting many common materials. With 
a 14 Ampere (A) arc generating 900 Watts of power, 750 J is 
discharged in approximately 800 ms. This time budget sets 
a strict schedule for detecting and responding to an arc.

Arc detection system overview
To address this need, Texas Instruments designed 
a reference solution for an arc detection unit, 
the RD-195 (Figure 1). The goal was to make an 
effective, economical, and modular arc detection 
system for use in the real world. The development 
effort focused on real-world conditions as much 
as possible – different strings of PV modules and 
a variety of inverters were used to test the solution 
rather than a lab setup.

In Figure 2 the RD-195 was connected to a PV system, 
a string of 180 W modules, and an inverter. The string 
current was monitored using a current probe. A safe 
system was run for a week, after which an arcing event 
was generated. The start of the arcing event is visible 
as a sharp transition in the current trace followed 
by an increasingly chaotic signal. The RD-
195 indicates detection 135 ms later. In 
a worst case situation, a system using 
an RD-195 still has more than 650 ms 
to respond to the arcing event. The 
large amount of margin allows the 
C2000 to monitor multiple DC lines 
concurrently.

After evaluating a large number of arcing conditions, a frequency 
range of 20–100 kHz was settled on as the detection range. 
This resulted from some straightforward considerations. First, 
the electrical signal generated by an arc is reduced at higher 
frequencies. At low frequencies, the electrical interference from 
line noise becomes more pronounced. In the 20–100 kHz region, 
the signal we are trying to detect is –60 dBm/Hz, which does not 
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present a significant challenge.

While the signal generated from an arcing event is quite easy 
to detect, the real world is not as friendly as a lab environment. 
Routing PV cables to minimize coupling from radio transmitters, 
solar flares, radar, and other potential interferers is usually not 
considered for system installations. In practice, however, the 
major source of interference turns out to be the inverter itself.

Inverter interference
In Figure 3 the spectrum of an arcing event is compared to a 
normal operating system. This spectrum covers the range of 
0–125 kHz, and the vertical axis is scaled to 10 dB/div. The roll-off 
in the lower frequencies is due to the transformer used to couple 
the signal to the digitizer in the system.

The switching interference from the inverter at 38 kHz is more 
than 10 dB above the peak amplitude of the arcing signal. A 
simplistic arc detection system that simply looks at the RMS 
level in the time domain would probably indicate an arc with this 
type of interference. Even an arc detection system that performs 
spectral analysis has to find a region of the spectrum with the 
largest separation between the arcing and non-arcing signals to 
minimize errors.

Still, with proper frequency range selection, it should not be too 
difficult to manage this interference. As long as a system does 
not rely on the range of 95–103 kHz, there should be no major 
difficulty. It turns out that this specific inverter generates a very 
low level of interference. The inverter response shown in Figure 4 
contains a bit more interference – at 36 kHz it produces a signal 
with a peak about 45 dB more than the arcing signature trying to 
be detected.

This inverter presents a specific challenge to arc detection 
systems. With interference exceeding 45 dB over the arcing 

signature, it is easy to overwhelm the arc signature for which 
the ADU is searching. During development of the RD-195, we 
evaluated inverters with interference levels 50 dB greater than 
the arcing signature. The RD-195 must reliably detect arcing 
even with such strong interference. This high level of potential 
interference requires a high-dynamic range for the system – with 
additional headroom needed on top of the 50 dB interference to 
ensure that the captured waveform response does not over-
range or under-range in the presence of additional interference. It 
is important to note that the system must never encounter under-
range/over-range conditions, as there is no useful information on 
monitored PV system when this condition occurs. Without that, a 
safe, non-arcing condition cannot be ensured.

It is necessary to maintain sufficient resolution at the low powers 
for effective detection. The system dynamic range calculation is:

>3 dB of additional headroom to avoid clipping
50 dB of interference range
40 dB to non-arcing signal floor

Figure 3: Comparison of arcing (eed trace) and non-arcing (blue) 
signals from an inverter

Figure 4: Higher interference inverter

Figure 5: An inverter with a spread-spectrum switching interference

This exceeds 90 dB of dynamic range in the band between 
20–100 kHz. Many components may meet this dynamic range 
requirement at 1 kHz, but have a performance roll off so that 
by 100 kHz, they are below 70 dB of dynamic range and not 
optimum for arc detection. In comparison, the analog-to-digital 
converter (ADC) used in the RD-195 is tailored to this application. 
It has over 100 dB of dynamic range and consumes little power 
in a small 10-lead MSSOP package.

Inverter switching interference can manifest in other ways. The 
inverter characteristic shown in Figure 5 has a spread-spectrum 
type of switching, which results in a more difficult detection 
challenge.Other inverters can present even more challenging 
interference characteristics. The inverter in Figure 6 has only 
a small region of the spectrum where effective detection is 
possible. Inverter interference has even more complexity. It can 
vary significantly across different panel configurations as the 
inverter attempts to extract the maximum power from the array, 
which can change due to shading or temperature. The inverter 
start-up and shut down sequences also can be quite different 
from the normal operation modes.

Protection
It is clear that an effective real-world solution need to be able to 
detect an arc in the presence of high levels of interference, as 
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well as have a minimal chance of false detection. The cost of 
nuisance trips can be quite high. From the UL1699B detection 
requirements, an arc detect system must be able to quickly, but 
reliably, detect the presence of an arc without misinterpreting 
other interference to be an arcing event.

Due to the complexity of these detection requirements, a 
microcontroller (MCU) capable of digital signal processing is 
typically used. But the use of an MCU adds complexity to a 
critical application such as arc detection. A subtle bug in the 
programming could result in the MCU locking up or missing 
an arcing event. Even rigorous coding practices can’t protect 
against a fault in an MCU or random events, such as random 
bit flipping due to radiation. With a system out in the field 
for more than 20 years, such rare events are not so unlikely. 
UL1699B requires all MCU-based arc detection systems to 
follow a modified version of UL1998, which addresses software 
implementation for fail-safe and fault tolerant systems.

The firmware in the RD-195 utilizes SafeTI, a modular safety 
library developed for TI’s C2000 MCU family. This library 
includes functionality to ensure that the MCU instructions are 
not corrupted, the MCU is properly performing operations, MCU 
sub-systems (peripherals) are operating correctly, and if a fault 
is detected, the system enters a safe mode. This comprehensive 
library is useful for applications beyond that of arc detection. 
This library has been UL certified as recognized components 
based on UL1998:2008 Class 1 standard. As an additional level 
of protection, Arc Detection DSP routines are compartmentalized 
for ease of inclusion into a customized application. The Arc 
Detection Library includes self-testing to catch any errors in 
processing. This library is also UL certified as a recognized off-
the-shelf (OTS) software component.

Development of the arc detection DSP used in the RD-195 took 
some time. Several different signal processing methods were 
evaluated during development. After extensive evaluation, time 
domain techniques, which attempted to extract the arc signal 
from any periodic interferer signals, were deemed ineffective 
or too complex. A learning algorithm was not adopted since 
an arcing event could occur while learning, which would 
compromise effective detection. Techniques which monitored 
several frequencies for absolute level had potential issues 
with cross-talk from non-arcing strings. Other methods were 
determined to require too much processing to fit within 
our system constraints. Consequently, a new method was 
developed for this application using heuristics controlled by a 
set of adjustable parameters to dynamically scan for interfering 

signals and mathematically filter an interfering signal. A set 
of parameters were determined to provide effective detection 
for the majority of inverters on the market. The collection of 
all inverters on the market presented conflicting constraints 
on the detection parameters. For some inverters, 50 kHz was 
the optimum detection band, while for others the interference 
was at its worst extreme at 50 kHz. As a result, for some of the 
uncommon inverters (such as the one whose response is shown 
in Figure 6) the solution needed to use a different set of detection 
parameters.

During development, a technique used for optimizing DSP 
detection parameters was to automatically collect raw ADC 
data when a false detection occurred. In this way, the detection 
parameters could be adjusted to avoid false detection from these 
types of events. The RD-195 was routinely evaluated on a variety 
of PV systems for extended periods to ensure that the final 
parameters used are robust against false detection events. Some 
of these evaluations ran for more than a month, with occasional 
changes to system and periodic checks of the arc detection 
characteristics. During these extended tests the status of the 
tested RD-195 was monitored and the string current and voltage 
was recorded. Figure 7 illustrates the power during one extended 
test.

It is easy to overlook the need for a self-test circuit, but it provides 
a comprehensive verification of the entire signal path. Without 
the self-test circuit, a fault in the transformer, the input protection, 
filtering, or the ADC might not be detectable. As a result, effective 
detection would not be present. The self-test circuit in the RD-195 
generates a noise pattern which emulates an arcing event. This 
noise is coupled into the transformer via a dedicated secondary. 
It goes through the signal path and is processed by the Arc 
Detect Library. The only fault this self-test implementation will 
miss is if the primary path of the transformer is open – this fault 
would be quickly apparent as no power is being produced.

Summary
Detection of an arc is not easy to implement as there are many 
critical aspects to focus on – from interference to dynamic 
range to self-testing. A fuse does a great job for the protection 
it provides, but it can’t provide arc detection. TI has worked to 
provide an extensible solution which can fit nearly any PV system 
needs. To assist developers, TI offers the RD-195 evaluation 
board with a C2000 MCU running UL1699B recognized firmware.

©2013 Permission required.
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Figure 7: Monitored string power over time

Figure 6: Some inverter interference is extremely difficult to differentiate 
from an arcing event
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THE RISING CURRENT ACCOUNT DEFICIT (CAD) of India is 
likely to derail the country’s ambitious National Solar Mission 
(NSM). The current deficit of US$ 98 bn in the calendar year 
2013 is steadily rising, as the much-touted GDP growth rate has 
come crashing down from highs in double-digits to under four 
per cent. Consequently, the CAD to GDP ratio of 4.9 per cent too 
is experiencing new highs as the central government falters in 
bringing back confidence in the market place.

The second phase of the National Solar Mission, which was 
targeted to achieve installations of almost 4,000 MW of solar 
power projects under central scheme and 6,000 MW under 
state schemes, has not yet taken off. Of these, 3,600 MW of 
installations were targeted in the two years of 2013-14 and 
2014-15.

Still waiting
On the action side, the draft policy document of the second 
phase was released by the Ministry of New and Renewable 
Energy (MNRE) in December, 2012. The ministry conducted 
various consultative meetings with various stake-holder groups, 
hoping to be able to launch the programme in February, 2013. It 
is September now, and there is still no final policy document for 
anybody. 

In a related measure, from February of this year, the MNRE 
stopped accepting applications for the 30 per cent subsidy it 
offered to all rooftop and off-grid power projects too. And, it is not 
yet clear as to when this window will re-open.

The current account deficit has devalued the local currency by 
over 20 per cent over the last few weeks, with pressure mounting 
on the government to push forward reforms and reduce 
subsidies. On the latter count, the second phase of the solar 
mission surely will take a hit as its most-critical component is of 
viability-gap funding (VGF) – a direct form of subsidy to cover the 
cost of a solar power project up to 33 per cent. The actual figure 
of this subsidy could well go up to US$ 1.5 bn – something that 
the nation’s treasury will certainly not allow. 

Will India mount a solar response

Absence of any such programme, devaluation of the local 
currency by 20 per cent, non-enforcement of solar power 
purchase obligations and slow sale of renewable energy 
certificates (RECs) on the nation’s two energy courses will 
majorly impact the country’s solar power sector and various 
stake-holders.

Solar is still coming
This scenario is actually a bitter pill that the industry will have 
to swallow, go beyond various government and regulatory 
dependencies, and explore opportunities in a three-
dimensional matrix that would use the local states, business 
segments and timelines as the three axes.

The rising cost of conventional power and the non-availability of 
adequate power offer solace to the industry that the consumers 
will eventually adopt solar power in a country that is blessed by 
the sun for over 300 days in a year.
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India is tipped to be a major player in the solar and PV arenas as both 
manufacturers and consumers but has not moved forward as directly as its 
neighbour China. India’s largest challenges are often internal and decision making 
can often be difficult. Bhupesh Trivedi, CEO of Mumbai-based solar services and 
consulting firm REECODE Energy discusses how India’s current account deficit is 
likely to derail the national solar mission.
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Off grid island success

Advanced test instrumentation has helped a UK-based solar 
PV specialist to significantly improve the electricity supply on 
two off-grid Hebridean Islands.

CASE STUDY I OFF GRID
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RENEWABLE COMPANY WIND & SUN has recently 
completed two new solar PV power installation projects on 
the islands of Muck and Eigg off the west coast of Scotland to 
provide additional energy supplies to meet the needs of the 
growing island communities.

On the Isle of Muck, the newly installed power generation 
system incorporates both solar PV and wind turbines with 
diesel generator back up. As part of the island’s 3.3kV 415V 
high voltage grid, the solar PV installation comprises a 12 
string PV array of 132 REC Solar 250PE 250W modules with 
an output of 33kWp. On the Isle of Eigg, installation work was 
also completed on an extension to the islands existing solar 
PV generating capacity with the addition of a new 6 string, 
22.5kWp PV array using 90 REC 250PE 250Wp PV modules.

PV testing   
In both cases Wind & Sun carried out all irradiance testing 
and electrical commissioning work on the new solar PV 
systems with a Seaward Solarlink PV test kit to ensure 
compliance with the required MCS and MIS standards. The 
Solarlink PV kit combines the electrical testing and data 
logging capabilities of the PV150 hand held solar tester with 
the Solar Survey 200R multifunction PV survey meter. The 
Solar PV150 is a multi-function PV electrical tester designed 
specifically for solar panel system installation. It performs 
open circuit voltage measurements (Voc), short circuit current 
measurements (Isc), earth continuity, insulation resistance 
and operating current (via AC/DC current clamp) checks. The 
required sequence of tests are undertaken with the push of a 
single button and results can be recorded and stored in the 
tester for subsequent USB downloading to a PC.

Wireless Solarlink connectivity between the PV150 and the 
Solar Survey 200R meter enables real-time irradiance to be 
displayed and measured at the same time as electrical testing 
is being undertaken.  This means that irradiance, module and 
ambient temperature can be recorded simultaneously within 
the PV150 as the electrical tests are conducted.

Single testing saved time
On the Scottish Islands electrification projects, the specialist 
test kit enabled Wind & Sun site engineers to eliminate 
the need for separate testers to be used for different 
measurements, bringing savings in test times without any 
compromise on the integrity of the results. 

In addition, by recording a reference number against the 
tests for each string on site, the saved test results could be 
easily downloaded back in the office for fast incorporation in 
commissioning reports and other project paperwork. James 
Ford, Technical Sales Engineer, of Wind & Sun, said: “Our 
experience on these projects on the  Isles of Muck and Eigg 
shows that the ability to take combined measurements instead 
of separate ones greatly improves on-site engineer efficiency 
and test accuracy. 

“For example, variations in cloud cover means irradiance can 
change very quickly. Taking combined measurements and 
having automatic referencing means that any errors that could 
be caused by taking separate measurements on different 
meters at different distances are eliminated.”

Broad understanding
All round expertise means Wind & Sun is ideally placed to 
recognise the technical challenges and trends facing the solar 
PV sector, along with the opportunities that new technology 
brings. Steve Wade, Managing Director of Wind & Sun, 
said: “We believe that there will be an emerging market for 
operations and maintenance and fault diagnosis of existing 
solar PV systems in the coming years.

“In this respect, as well as serving as an initial system 
commissioning tool, we expect the new Seaward test kit to 
provide useful quick health checks and diagnostic tests on 
existing PV systems.”
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Solar slates 
              for protected church
Many older buildings can benefit from solar energy but maintaining and protecting  
the heritage of heritage buildings can be difficult. UK company SunGift were able to 
utilise the latest technology in bringing a Newton Abbott church into the 21st century 
with solar energy whilst maintaining the character.

INSTALLATION I CASE STUDY
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WHEN ST PAUL’S CHURCH IN NEWTON ABBOTT was looking 
for a solar PV solution to reduce its carbon emissions it wasn’t 
a simple challenge, as its Grade I listed status meant that any 
alterations had to fully maintain the character of the 19th century 
church.
 
The modern look of standard solar PV panels had already been 
turned down by planners, so when the church’s architects (LSN 
Architects) suggested solar slates, they approached Exeter-
based SunGift Energy who designed a 4 kWp system using a 
subtle Solar Century slate system.
 
“The solar slates are the perfect solution for us,” said the 
church’s Reverend Russell Chamberlain.  “They have allowed us 
to preserve the look of the church while generating renewable 
energy and lowering our carbon footprint.”

The church first started investigating a renewable energy solution 
around 2005 when its ecology group began investigating ways to 
reduce the church’s environmental impact on the planet.  

After years of ‘toing and froing’ with the planning authority, 
who would not allow any modifications to the roof, the church 
appealed their decisions and the Teignbridge Planning 
Committee voted overwhelmingly in favour of allowing the solar 
slate solution.
 
“Opting for solar slates was a real game changer as far as the 
planning committee was concerned,” added the Reverend 
Chamberlain.  “It’s taken a number of years to get here, but we 
finally have an excellent working solution – my only regret is that 
it has taken so long, as the initial grant funding we had access to 
would have enabled us to have a system twice the size installed.”
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The great-looking panels are designed to integrate seamlessly  
into roofs and are highly compatible with a wide range of 

existing roof tiles and slates
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Collaborative approach
Before starting work, SunGift discussed the work with LSN 
Architects, and designed a bespoke system that took into 
account all of the church’s needs.  It specified a 3.95 kWp Solar 
Century C21e slate system, which it installed on the south-facing 
roof of the church in order to generate the maximum yield. The 
great-looking panels are designed to integrate seamlessly into 
roofs and are highly compatible with a wide range of existing roof 
tiles and slates.
  
The system has now been in place for a number of months, 
and the Reverand Chamberlain is delighted with the energy it is 
saving the church.  “SunGift did a brilliant job,” he said, “and the 
panels look great.  Even more importantly, they are generating a 
significant amount of electricity and, thanks to a good summer, 
they’ve generated £213 in Feed-in tariff payments over the past 
three months.”
 
These figures are even more positive than the figures that 
SunGift provided in the initial quote, which estimated £558 in 
annual Feed-in Tariff payments, £401 in annual savings, and £31 
in excess energy sold back to the national grid.  The system is 
expected to save 1.8 tonnes of CO2 per annum, give a return on 
investment of 5.6 per cent per year, and generate a profit over 20 
years of £2,144.

Tile choices
“There are a number of ‘slate’ PV panels that we use in 
installations,” said Jamie Burnham, SunGift’s design engineer 
who worked on the project, “but, we specified the Solar Century 
C21e panels because they are extremely robust and the amount 
of energy that the panels generate is the best in their class.  They 
were the most appropriate solution for Saint Paul’s Church, and 
you only have to look at the church’s roof to see how well they 
blend in.”

The Solar Century C21e panels have a strong pedigree, winning 
countless awards including the Queen’s Award for Enterprise for 
Excellence in Innovation, the Ecobuild Best Building Product, 
and the Sunday Times R&D Award. They’re also extremely 
durable and have full wind, fire and weather testing, a 25-year 
power warranty and a 10-year performance guarantee.
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UK scientists research thin film based on CZTS
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RESEARCHERS at Northumbria University 
are investigating new sunlight-harnessing 
materials that could help meet the world’s 
future energy needs.

The research team, led by Dr Ian Forbes, 
are exploring a thin film photovoltaic 
(PV) technology based on Copper-Zinc-
Tin Sulphide (CZTS) a material with a 
kesterite –crystal structure –that uses 
raw materials that are less expensive 
and more widely available than materials 
currently used in PV panels.

If found to be effective, CZTS could 
revolutionise the solar energy market, to 
enable the capacity of energy produced 
from sunlight to satisfy the growing global 
energy demand.

Northumbria’s research is part of a wider 
€3.7m European KESTCELLS project 
that aims to train researchers to develop 
CZTS-based solar cells that would 
make solar-generated electricity more 
sustainable and competitive.

Dr Forbes and his colleague Professor 
Nicola Pearsall explained their research 
into Kesterite materials during a session 
at the British Science Festival. Their 
interactive talk, entitled ‘A Brilliant Future: 
how sunlight will wave goodbye to our 
fossilised past’, emphasises the potential 

of solar energy to replace the world’s 
dependence on fossil fuels.

Dr Forbes, Reader at Northumbria 
University, said: “More solar energy falls 
on the earth’s surface in one hour than 
the entire global population uses in a 
year. It is important that we increase our 
capabilities of using the sun as an energy 
source. In order to do this, research 
is needed to find the best performing 
thin film technology that is based on 
sustainable materials and is capable of 
being cheaply manufactured, bringing 
down the price of photovoltaic energy.

“The goal of the KESTCELLS project is 
to increase our understanding of these 
new kesterite materials, improve device 
efficiency and investigate production 
processes  and whether it can be 
manufactured en mass.”

Collaborative needs
Northumbria University is a member of 
the KESTCELLS consortium, made up 
of key European universities, research 
institutions and companies, tasked with 
developing PV technologies.

The aim is that PV technologies will 
become a reliable and future alternative 
to non-renewable energy sources. To 
achieve this goal, consortium members 
are creating a training network of 
researchers to become experts in the 
development, design and assessment of 
thin film PV technologies based on these 
materials. Earlier this year Pepe Márquez, 
a Chemistry graduate from the University 
of Seville, Spain, joined Northumbria 
as an early stage researcher under Dr 
Forbes’ supervision.

Pepe, who is studying the effectiveness 
of kesterites for his PhD, will also present 
at the British Science Festival. He said: 
“Sun energy is going to be here forever 
and it has the potential to cover all of the 
energy needs of the planet. We just need 
to develop the technology to transform 
the energy into electricity.

“This new kesterite-based technology 
has great potential in terms of cost 
effectiveness for the photovoltaic 
market. We are working with incredibly 
thin technology – 30 times thinner than 
a single strand of hair – using a few 
milligrams of copper, zinc and tin to make 
the panels cheap and capable of being 
mass produced.”

Northumbria, the only UK university to be 
part of the KESTCELLS project, has been 
a leading name in photovoltaic research 
for more than two decades, providing 
expert research and consultancy services 
for industrial and commercial projects. 
The University’s Northumberland Building 
was the first building in the UK to be fitted 
with a solar panel facade.
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A SOLAR TECHNOLOGY COMPANY 
which attracted significant funding earlier 
this year to develop a hybrid Solar PV-T 
panel, is embarking upon its final journey 
that will help strengthen the UK’s position 
on the renewable technology map.

Natural Technology Developments (NTD) 
based in Northumberland, secured a 
total of £180,000 from Northstar Ventures’ 
Finance For Business North East Proof of 
Concept Fund and a private investor to 
design develop and manufacture its new 
product ‘Solar Angel’ in the UK.

The new slim line dual generation panel 
combines solar PV and solar thermal 
technologies to allow consumers to 
generate both electricity and hot water 
from the sun’s rays, and its unique 
cooling system helps generate more 
electricity than PV on its own.

The panel is currently being field tested 
at NTD’s own eco office as well as 
undergoing laboratory tests prior to its 

UK developed hybrid PV product set for market

final certification which will take place in 
the UK and California later this year.

NTD’s managing director Paul Laidler 
said, “What makes Solar Angel unique 
is not only that it is manufactured in the 
UK, but also that we have overcome 
many problems facing competitors who 
are trying to produce similar hybrid 
technologies by creating a lighter-weight, 
more compact design that is higher 
performing and easier to install.

“By installing the panels in our own eco 
office we can gather real-time data of 
how it is performing and we have been 
working closely with IPSoL Energy, the 
UK’s only accredited test house, which is 
helping us to test the product with a view 
to obtaining our full certification.”

Hybrid preparation 
Once the product passes the various 
testing processes, Solar Angel will be 
fully MCS and Solar Keymark certified by 
January 2014.

THE FRAUNHOFER INSTITUTE for Solar 
Energy Systems ISE, Soitec, CEA-Leti 
and the Helmholtz Center Berlin jointly 
announced having achieved a world 
record for the conversion of sunlight into 
electricity using a new solar cell structure 
with four solar subcells. Entering the 
roadmap at world class level, a new 
record efficiency of 44.7% was measured 
at a concentration of 297 suns. Back in 
May 2013, the German-French team had 
announced a cell with 43.6% efficiency. 

These solar cells are used in concentrator 
photovoltaics (CPV). The terrestrial use 
of III-V multi-junction solar cells has 
prevailed to realize highest efficiencies for 
the conversion of sunlight to electricity. In 
this multi-junction solar cell, several cells 
made out of different III-V semiconductor 
materials are stacked on each other.

“We are incredibly proud of our team 
which has been working now for three 
years on this four-junction solar cell,” 
says Frank Dimroth, Department Head 

He continued, “Demand for such a UK 
product is huge and once certified, we 
will be working with carefully selected 
and trained installation partners within the 
North East and the rest of the UK.”

Commercial director at IPSol, Tim Carter, 
said, “As an authority for PV-T testing and 
certification we will be supportive of the 
development of products. We are pleased 
to be doing the first PV-T testing for a 
British product. It is a big challenge to be 
able to successfully pass the international 
IEC certification, and the added value 
we bring is to allow manufacturers to 
rapidly prototype and test their product 
prior to full certification testing. This extra 
preparation facilitates qualification and 
accelerates market entry.”

NTD is about to embark on second stage 
investment fund raising in order to grow 
the business and market the product to 
the rest of the world with its official  
launch at the EcoBuild exhibition in 
London next March.

New CPV development closes in on 50% efficiency mark
and Project Leader in charge of this 
development work at Fraunhofer ISE. 

“This four-junction solar cell contains our 
collected expertise in this area over many 
years. A new procedure called wafer 
bonding plays a central role. With this 
technology, we are able to connect two 
semiconductor crystals.”

“This world record increasing our 
efficiency level by more than 1 point in 
less than 4 months demonstrates the 
extreme potential of our four-junction 
solar cell design which relies on Soitec 
bonding techniques and expertise,” 
says André-Jacques Auberton-Hervé, 
Soitec’s Chairman and CEO. “It confirms 
the acceleration of the roadmap towards 
higher efficiencies which represents a key 
contributor to competitiveness of our own 
CPV systems.”

“This new record value reinforces the 
credibility of the direct semiconductor 
bonding approaches that is developed in 

the frame of our collaboration with Soitec 
and Fraunhofer ISE. We are very proud 
of this new result, confirming the broad 
path that exists in solar technologies 
for advanced III-V semiconductor 
processing,” said Leti CEO Laurent Malier.

Concentrator modules are produced 
by Soitec. This particularly efficient 
technology is employed in solar power 
plants located in sun-rich regions with a 
high percentage of direct radiation.
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Solar boat finishes 

latest mission in London
The world’s largest solar powered boat concluded its PlanetSolar 

DeepWater Scientific Expedition with its inaugural arrival in London.
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THE MS TURANOR PLANETSOLAR, the world’s largest solar 
boat made London its final port of call following the PlanetSolar 
DeepWater scientific research expedition along the Gulf Stream. 
This is the first time the impressive catamaran has visited the UK. 
The vessel was at Canary Wharf and demonstrated its objectives 
as a scientific research vessel and the applications of solar 
technology. 

The PlanetSolar is currently an ambassador for science and 
education, having been a scientific research platform for the 
University of Geneva (UNIGE) for the past four months and an 
educational platform for schools at each of the stops along its 
route, sharing knowledge and raising awareness of climate 
issues. The 2013 expedition has also further promoted the use 
of solar technology, PlanetSolar having previously completed a 
round-the-world tour in 2012 that demonstrated the potential of 
solar energy and the maturity of the embedded technologies.

The PlanetSolar began its 2013 campaign by repeating its 
Atlantic crossing in 22 days, beating its previous Guinness 
World record of 26 days. From June, the boat then became a 
research platform as part of the PlanetSolar DeepWater scientific 
expedition. Launched in Florida, the PlanetSolar DeepWater 
exhibition sought to collect a continuous series of physical and 
biological measurements along the Gulf Stream, both from the 
water and the atmosphere, using advanced instruments and the 
expertise of UNIGE scientists. The boat stopped in Miami, New 
York, Boston, Halifax and St. John’s (NL).

Scientific breakthroughs
Led by Professor Martin Beniston, climatologist and director 
of the Institute of Environmental Sciences at UNIGE, the 
research team studied the key parameters of climate regulation, 
namely aerosols and phytoplankton, in order to improve the 
understanding of complex interactions between the ocean and 
atmosphere, as well as the role these interactions play in climate 
change.

“The PlanetSolar DeepWater expedition has allowed intensive 
testing in real-world conditions of a number of ocean and 
atmospheric instruments, some of which are prototypes 
developed at the University of Geneva,” Professor Beniston 
commented. “Following the DeepWater expedition, there is now 
a wealth of physical, chemical, and biological data housed at 
the University of Geneva, and which is beginning to undergo 
exhaustive scientific scrutiny. Although the data has not been 
analysed yet, we have noticed some very interesting trends, 
especially with regards to the production of aerosols by sea 
sprays.”

The objectives of the current expedition are to exploit the clean, 
green features of the MS Tûranor PlanetSolar and to further 
showcase its practical applications and the potential of such a 
vessel. 

Technology leading
The largest solar boat ever built, the MS Tûranor PlanetSolar is 
up to 35m long and 23m wide, depending on whether the solar 
panels are closed (when it is docked or experiencing very rough 
conditions at sea) or open (whilst at sea). 

The MS Tûranor PlanetSolar was designed by Craig Loomes 
from New Zealand. Months of research went into creating the 
optimum dimensions and design of the double-hulled vessel and 
engineers optimised the energy collection and storage as well 
as the boat’s aerodynamics, propulsion systems and choice of 
building materials. The incredibly light carbon structure of this 
futuristic vessel, combined with electric motorization, makes it 
extremely durable. Able to travel at an average speed of 5 knots, 
the boat sets a clear benchmark for the importance of solar 
power and proves the practical application of green technology. 
The boat uses 512m2 of photovoltaic panels to power six blocks 
of lithium-ion batteries and is light, durable and completely silent. 
It demonstrates the possibilities of solar power for sea travel, with 
massive implications for sustainable tourism and transport. With 
zero fuel requirements and zero carbon emissions, the boat can 
take to the open seas for months at a time, so long as the sun 
continues to rise.

Its 512m2 of photovoltaic panels power six blocks of lithium-
ion battery, a technology that offers maximal power and 
energy density and resulting in a navigation time that is as yet 
unmatched. Baptised MS Tûranor PlanetSolar, which means 
‘power of the sun’ in J.R.R Tolkien mythology, this clean, quiet 
vessel was launched in March 2010 in Kiel, Germany, in the 
shipyards of Knierim Yachtbau after 14 months of construction. 
“The MS Tûranor PlanetSolar has positive benefits for scientific 
study and exploration, allowing for pollution-free research to be 
carried out in the vicinity of the boat,” Professor Beniston added.
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COMPLY SERVE, a UK-based collaborative progressive 
assurance software specialist, has partnered with the University 
of New South Wales, Australia, in the design and build of the 
Sunswift eVe, an engineering innovation in solar powered 
automotive design. 

This aerodynamic hybrid car will take part in the World Solar 
Challenge (WSC) race. 

The WSC is a flagship solar car event that takes place in Australia 
every two years, and the event unites international teams of 
engineers, motor specialists and solar energy system technicians 
to compete in a 3000km race from Darwin to Adelaide, spanning 
some of the world’s most hostile desert terrain.

Taking place in October, all entries have traditionally competed 
in one of three main categories:- Challenger, Adventure and 
Evolution. The Sunswift eVe enters in the new Cruiser class 
introduced to the race this year. 

This category poses a new challenge to the teams, focusing on 
practicality rather than speed and stipulating that vehicles must 

be able to carry at least two occupants rather than the traditional 
single driver. The Sunswift eVe model has been designed with 
safety and practicality at the forefront of all requirements, finding 
inspiration in conventional sports car design. 

“This year’s vehicle, unlike all of our previous models, has four 
wheels and doors. It departs from the typical spaceship design of 
most solar cars and actually looks like a real car!” explained Sam 
Paterson, project director at Sunswift. 

“It has been an honour to sponsor Sunswift and implement our 
software as part of this innovative development, as Sunswift 
cars are at the forefront of renewable energy advances and 
engineering success. We wish the Sunswift team the best of luck 
in the race in October”, added James Frampton, Comply Serve 
country manager in Australia.

The overall build and design of the car boasts many cutting edge 
features and technologies including a 100% carbon fibre shell 
and silicon solar cells, in addition to efficient lithium ion batteries 
and a 97% efficient electric motor to provide the most effective 
power for the vehicle.

UK software company sponsors solar car 
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SUPPORTERS ORGANISER

17,649  
professionals  

attended Ecobuild 
2013 with an interest  

in solar energy

91%  
of exhibitors said that  

it was important or very 
important to exhibit at 

Ecobuild

73%  
saw visitors  

they wouldn’t see 
elsewhere

19,122  
professionals attended 

Ecobuild 2013 
with an interest in 

renewable energy and 
microgeneration

10 years of championing a 
greener built environment

Can you afford not to be there?
For more information or to book your stand,  

please call +44 (0)20 7560 4461 or visit www.ecobuild.co.uk/exhibit/enquiry
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