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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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One of the most important factors in the continued and strong 
growth of the UK solar and PV market has been the lack of 
retrospective change to subsidies offered. This situation has 
not necessarily happened by the choice of those involved but it 
has provided the UK with an apparent sense of stability that has 
encouraged investors the UK is a worthwhile market.

So every time there is a review planned for renewable energy or 
governmental update of state support that there is a collective 
holding of breath throughout the industry anxiously waiting to 
see how any decisions may impact them. Most recently there 
has been a huge amount of pressure to reduce the energy costs 
for consumers and one area targeted was the green element of 
energy costs. 

Everyone involved in the solar industry is well aware that subsidy 
mechanisms like a Feed in Tariff is only temporary and will stop 
as the cost of solar energy reduces to become comparable to 
traditional energy mechanisms. The industry concern is that 
it needs to be done in a sliding scale fashion avoiding large 
change for short term gains in the political pockets. 

It is not just the amount of change a 
government implements but the timing which 
can be critical for companies. Last year 
saw a  change to subsidy mechanisms that 
came into play in March to suit the political 
timetables. Unfortunately any change forces 
a company to complete projects before the 
change as they have been developed within 
the framework of the previous, and more 
generous subsidy offer. 

Changing in March forced companies to 

attempt to complete projects in February, the worst time installers 
to be outside in the coldest and wettest part of the year. Everyone 
is aware that support will decrease as the industry becomes self 
sufficient but the companies providing to the industry and doing 
the work seek longer term commitments that enable long term 
plans to be developed. The fear that regulations and policies that 
a plan is developed upon may change,  creating uncertainty for 
companies trying to maintain success.

The recent government changes to the strike price for renewable 
energy is a good example of how the ongoing dialogue between 
government and industry seems to be having some impact. 
While the announced figures were slightly lower than the draft 
version there was not a cataclysmic drop in support as some 
feared. The fact that the price commitments were agreed had for 
the next five years provides a strong and positive message to 
potential investors. 

With the UK solar and PV market tipped to be the largest in 
Europe for some of 2014 it is imperative that there is continued 
and reasonable support from the government but support that 

allows the industry to grow to a level that will 
positively impact on the government’s own 
energy aspirations. 

The UK government has set itself the most 
rigid energy goals of anywhere in the world 
and regardless of the naysayers, solar will 
play a vital role in meeting these goals. 
Continuing the dialogue between industry 
and government during this transitional 
time is the best way to foster long term 
development and a healthy solar industry 
providing opportunity and jobs for the UK.

A conversation worth having
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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 GOVERNMENT has published 
support levels for renewable power under 
Electricity Market Reform, with the strike 
price for solar power reduced from the 
levels consulted on and published in the 
earlier draft form. The strike price is the 
guaranteed price that the National Grid 
will pay for renewable energy generation, 
allowing longer term forecasting of 
rate of returns. As expected the prices 
will decrease in line with the continued 
reduced cost of PV and although the 
initial price is lower than expected, the 
longer term price is higher than some 
anticipated.

The STA had requested a higher strike 
price than the proposed £125/MWh up 
to 2016 because the price of Chinese 
solar panels has been fixed by EU trade 
action until then. However, post-2016, 
when the industry has access to world 
pricing again, significant cost reductions 
are anticipated. Indeed by 2018/19 the 
STA anticipated that solar will require £91/
MWh, nearly the same as the strike price 
for onshore wind announced and lower 
than new nuclear. The Government has 
actually opted for a solar strike price in 
2018/19 of £100/MWh.

Contracts for Difference are one of 
the main mechanisms created as 
part of the Electricity Market Reform 
(EMR) programme. EMR is the central 
component of the Energy Bill, currently 
being considered by Parliament, 
which will address the need to attract 
unprecedented levels of investment in 
the UK electricity sector over the coming 
decades to replace our ageing energy 
infrastructure with a diverse, low-carbon 
energy mix.

STA Chief Executive Paul Barwell 
said, “The negative political rhetoric 
about solar farms is a shame given the 
announcements show good support for 
solar after 2015. The strike prices clearly 
show this is a technology on track to 
compete with fossil fuel prices. This is 
fantastic news for the public as solar will 
deliver clean power at a very stable price, 
with no unexpected cost fluctuations. The 
changes in strike price announced today 
widen the gap between the cheapest and 

most expensive technologies, which is a 
concern as funds are limited.

“Developers still have the option of the 
Renewables Obligation until 2017, which 
DECC has pledged to keep stable to 
support investor confidence during the 
transition to EMR. All in all, the outlook 
remains positive. But it is frustrating that 
the strike prices don’t properly reflect real 
world costs – it looks as if on the back 
of the consultation they’ve simply taken 
off £5/MWh across the board. Certainly 
the cost evidence the STA submitted was 
much more nuanced than that. Perhaps 
DECC have sought to spare nuclear’s 
blushes by giving us a higher strike price 
than them, when we could have gone 
lower.”

DECC say the strike prices are meant to 
equate to support under the Renewables 
Obligation (RO) in the early years, but 
STA modelling does not support this 
assertion. The large-scale solar industry 
is therefore likely to rely on the RO for the 
next few years, meaning there will be little 
opportunity to test-run the CfD scheme for 
solar developments.

Rupert Higgin, Managing Director of 
TGE Group one of the UK’s leading 
suppliers of renewable energy and heat 
technologies, expressed concern that 
the amount of changes being made and 
the number of financial packages being 
offered makes it difficult for longer term 
investors to be assured of a consistent 
approach. 

Higgins stated,“The government needs to 
offer a clear and coherent energy strategy 
in order for investment and stability in the 
renewables sector.  Currently the industry 

is being passed from pillar to post as it 
reacts to the piecemeal policies.
 
“The high, and increasing, cost of energy 
in the UK means that solar is still an 
important part of the country’s energy 
mix and as such should not be ignored.  
Businesses considering solar should act 
now if they are to benefit from the double 
digit returns it currently offers.”

The CfDs account for large scale solar 
and while welcomed there remains a 
question mark over the government 
support for smaller PV projects. 

STA’s Barwell said, “We are disappointed 
with the strike price in the early years as 
it is far below the levels we asked for. The 
transition from ROCs to CfDs requires  
the higher levels we suggested,
particularly when this is a new and 
untested mechanism. The published 
levels are lower than what is needed, 
so we now have to focus on fixing the 
variables within the mechanism to make 
it work for solar. That will be a significant 
task.”

A key concern is the continued exclusion 
of sub-5MW solar from the CfDs. This 
will prevent the development of smaller 
solar farms in future that want to sell their 
power into the grid.

Solar has reduced in cost faster than any 
other power generation technology. The 
extraordinary cost reductions in solar 
power have been noted recently by Sir 
David King and The Royal Society. Even 
Shell sees solar power as the world’s 
largest source of energy by 2070 as 
discussed in a recent paper from the 
energy giant.

Solar power is the most popular power 
generation technology, scoring 86% in 
DECC’s recent public opinion tracker. 
A YouGov poll for the STA showed over 
70% support for good quality solar 
farms. The STA is pressing the solar 
farm industry to pursue best practice 
through its 10 Commitments, which 
make recommendations to developers to 
support British biodiversity and continued 
agricultural use.

Government announces new strike prices
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Solar moving away from financial to energy

THE PV PARITY Project has concluded 
that PV is increasingly evolving from an 
investors’ market to an energy-savings’ 
market. This is being achieved by moving 
from pure feed-in-tariff driven markets 
towards more self-consumption based 
regulatory frameworks.

“The analysis of the costs of current 
photovoltaic support schemes shows that 
self-consumption can be the basis for 
reducing the costs of support schemes 
in general and that of feed-in-tariffs in 
particular”, highlighted Georg Lettner, 
from Vienna University of Technology.

Results of the project also show that 
self-consumption measures must be 
accompanied by fair compensation for the 
electricity injected into the grid, in order to 
ensure the competitiveness of installations 
driven by self-consumption. This means 
that, for the time being in most European 
countries, the compensation for the 
electricity fed into the grid (and not self-

consumed) still needs to be higher than 
the market price of electricity.

“Self-consumption needs a specific 
regulatory framework, with a lot of design 
criteria to be considered. Unfortunately, 
the aspect of self-consumption was 
not sufficiently addressed by the EU in 
its recent guidance package. With this 
initiative, the EC could have provided 
indications on how to foster decentralised 
power generation, in particular PV at 
prosumer level”, said Fabian Pause, 

from SUER, the German Foundation for 
Environmental Energy Law.

The regulatory framework for PV self-
consumption should ensure a fair 
remuneration for PV system owners 
while guaranteeing the financing of grid 
operators. As the reduction of electricity 
bills through self-consumption leads to 
lower revenues for grid operators and 
public bodies, it increases the existing 
pressure for a revision of the way grids 
are financed. However, self-consumption 
of PV is only one of many different drivers 
for adaptations in grid costs. 

The burden of grid compensation should 
not fall disproportionately on PV system 
owners and should be reflected gradually, 
as it would push back when PV is 
competitive without support. The question 
of alternative grid financing should be 
considered at system level, in particular 
as PV can have a impact on grid costs 
even with high penetration levels.

Lark Energy appeals farm decision

LARK ENERGY has lodged an application 
for a Judicial Review of the Secretary of 
State’s decision not to allow an appeal 
for a solar farm at Ellough in Suffolk.The 
application was for a 24MW solar farm, 
covering 46ha near Beccles. Waverney 
District Council had already consented a 
14.1MW solar farm on 28.6ha of land on 
the northern part of the site earlier.

The Rt Hon Eric Pickles MP, Secretary 
of State for Communities and Local 
Government, decided to overrule his 
own Inspector’s recommendation largely 
on the basis that, “… the limited harm 
caused by the appeal scheme is greater 
than the very limited harm that would 
be caused by the permitted scheme” 
and that “the increase in the amount 
of renewable energy generated by the 
appeal scheme does not outweigh the 
additional harm caused to the character 
and appearance of the area”.

Mr Neil Pope, the Inspector appointed 
by the Secretary of State, had 

conducted a thorough public inquiry 
and site investigation into the proposed 
development, and concluded that: …
The harm to the character of this part of 
the district would be no greater than that 
which has already been accepted by the 
Council when it approved a 14.1MW solar 
farm on this part of the site in April 2013. .

Jonathan Selwyn, managing director of 
Lark Energy said, “We were naturally 
disappointed by the Ellough decision 
as the Planning Inspector conducted 
a comprehensive investigation of the 
scheme, including a detailed site visit, 
and concluded that it fully complied with 
DCLG’s own guidance.

“We select our sites for solar farms very 
carefully. We choose sites which have 
either had previous industrial uses, such 
as Ellough, or which are on predominantly 
low grade agricultural land. We consult 
extensively with the local community – at 
Ellough the vast majority were supportive 
of the project, particularly after we took 

on board some of their concerns about 
its proximity to the existing operational 
airfield. It seems surprising that the 
Minister still found reason to overrule his 
own planning inspector.”

The application for a Judicial Review of 
the Secretary of State’s decision is on the 
grounds that he made a decision which 
is contrary to the principles enshrined in 
national planning law and the national 
planning policy framework.
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EC plans on antidumping duties 
on Chinese solar glass
THE EUROPEAN COMMISSION has 
released a report that states they will 
impose provisional antidumping duties on 
Chinese companies importing glass for 
solar manufacturing. The decision means 
the Commission has decided that solar 
glass has been entering EU markets at 
prices below their cost of manufacturing 
which is against international trade 
agreements.

The Commission has set the levels of 
duties ranging from 17.1% to 42.1% 
on companies in China such as Henan 
Yuhua who are at the lower end of the 
range while Hehe have been hit with 
32.3%, Xinyi Group with 39.3% and Flat 
Glass Group received the top level of 
42.1%. Companies that complied with 
the process received 38.4% while any 
company that did not participate in the 
Commission hearing were hit with the top 
rate of 42.1%.

The duties come into effect immediately 
and so far there has not been a response 
from the China counterparts to the EC.

The investigation began earlier this year 
after complaints from the European glass 
association EU Pro SunGlass. 

The decision puts the issues of trade 
imbalance and international law within 
the soalr industry back in the spotlight 
following last year’s investigation into 
solar modules and cells following 
complaints led by German manufacturer 
SolarWorld.  Whilst any fallout cannot be 
gauged until China responds the inclusion 
of many of the Chinese companies in the 
process will hopefully not lead to another 
round of unsurety and indecision for the 
overall industry.

Solarlec to open 
new Exeter 
showrooms

A RENEWABLE ENERGY FIRM is 
expanding into Exeter with a brand 
new £250,000 showroom to cope 
with demand for sustainable energy 
systems in the region. Solarlec has 
seen a surge in business across the 
South West over the past 12 months 
after setting up its Exeter branch 
last year, resulting in the company 
moving into a larger showroom site 
close to its previous premises in 
Marsh Barton.

Solarlec is set to unveil its brand new 
£250,000 showroom to the public as 
the Mayor of Exeter, Cllr Rachel 
Lyons, attends its official.

The event will also be attended by 
Andrew Watts from Sharp UK after 
Solarlec was announced as one of 
Sharp’s approved UK partners earlier 
this year.

Solarlec Exeter manager Philip Harris 
said, “The new premises represents 
a significant investment for us as 
we continue to see strong sales 
across the South West - it goes to 
show more and more home and 
business owners are wising up to 
the considerable financial benefits of 
renewable energy systems.

“We look forward to welcoming 
people from across the area to 
our opening day this Friday and 
Saturday to chat with our friendly, 
knowledgeable team about how they 
can significantly reduce their energy 
bills.”

YINGLI GREEN ENERGY has announced 
that the Company will supply 15.194 
MW of multicrystalline PV modules to 
Solarcentury.

In terms of the agreement between Yingli 
Green Energy and Solarcentury, the 
Company is the sole supplier and will 
complete the delivery of the PV modules 
by the end of January 2014. 

These modules will be installed in the 
Hill Farm Project located 15 km south 
of Oxford, UK. This is Solarcentury’s 
largest project to date and Solarcentury 
developed the site with support from 
the Savills Energy team. It will use 
approximately 60,000 Yingli Green 
Energy’s modules installed in an area 
covering about 74 acres. The project will 
produce approximately 14,500 MWh of 
electricity per year, enough electricity to 
supply around 4,500 typical homes.

“Solarcentury has had a strong 
partnership with Yingli Green Energy 
since 2009 and we have a great deal of 
trust in the quality of their modules and 
the reliability of their supply. We  
are really delighted that the Hill Farm 
Project continues this co-operation,” 
said Mr. Matthew Boulton, COO of 
Solarcentury.

“We are very pleased to further strengthen 
our collaboration with Solarcentury, a 
long-term partner for us in the UK,” said 
Mr. Liansheng Miao, Chairman and Chief 
Executive Officer of Yingli Green Energy. 
“Through cooperation with leading 
companies such as Solarcentury, we 
will continue to expand our footprint in 
this sustainable market and fulfill our 
commitments to partners and customers 
by leveraging our excellent brand 
reputation, superior product quality and 
convenient after-sales service.”

Yingli continue SolarCentury partnership
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Solar farms to play a vital role in UK future farming

AS SOLAR FARMS begin to play an 
important role in addressing the UK’s 
electricity needs and aiding the drive 
towards cheaper, cleaner electricity bills 
for the consumer, this maturing industry 
now plays a vital role supporting the 
economic stability of the agricultural 
sector and creating full time employment 
for local communities.

Mark Turner, Operations Director 
for Lightsource Renewable Energy 
commented, “By March 2014, we will 
have to manage over 4,000 acres of land 
responsibly and sustainably. That’s twice 
as much land as surrounds Blenheim 
Palace! You could think of us as a new 
breed of tenant farmer, and the biggest 
challenge for us is that our land is spread 
across the entire width and breadth of the 
United Kingdom.”

“Contrary to the opinions of some, solar 
farms do not harm the land they are 
installed upon. In fact they safeguard it 
for future generations and provide further 
options for farmland diversification like 
grazing small livestock or providing an 
ecological habitat for rare birds like the 
English Grey Partridge”. Lightsource 
Renewable Energy, the UK’s leading 
solar energy generator, has announced 

it is undertaking a large recruitment 
drive across the UK, creating full time 
positions local to where their operating 
solar farms are based. The company 
has already created over 150 full time 
jobs in the UK in just 3 years. The new 
positions announced today, are within 
the Operations & Maintenance arm of the 
business which was officially opened by 
Rt. Hon Gregory Barker MP - Minister of 
State for Energy & Climate Change

Turner continued, “Not only are we 
responsible for the maintenance and care 
of our solar farm infrastructure, we are 
responsible for land management activities 
as well including weeding, planting and 
ensuring any stock proof fencing is kept 
in good order.” “We are kick-starting this 
initiative with 15 full-time positions first 
and many more will follow. These new 
specialist maintenance jobs are created in 

the towns or villages near our operational 
solar farms and therefore benefit the local 
economy directly. We’re currently looking 
for experienced electricians with a real 
passion for renewable energy and the 
desire to be part of a great British success 
story.”

Lightsource Renewable Energy has 
recently joined the National Farmers 
Union in order to progress their land 
management aspirations and ensure their 
land holdings are managed to best benefit 
the rural economy.

“We have great aspirations for the future 
and we are seeking guidance from 
professional bodies like the NFU to 
ensure we do things right. We want to 
show local communities that solar farms 
have huge tangible benefits aside from 
the clean electricity they generate. 

Some of our plans include our own 
livestock like sheep and also harvesting 
wild flower seed as there is a great 
shortage of indigenous seed in the UK. All 
these activities require expertise, we will 
have to hire more local people to make 
this happen and this announcement of 
15 jobs is only the beginning.” Turner 
concluded.

Low carbon announces 300 MW of new projects for UK

LOW CARBON, the renewable energy 
investment company, and Macquarie 
Capital are collaborating to deliver a 
portfolio of up to 300MW solar projects in 
the UK.

The arrangement relates to the funding 
required to construct a portfolio of solar 
projects that could power up to 100,000 
homes per year, supporting Low Carbon 
and Macquarie Capital’s joint aim to 
accelerate and deliver renewable energy 
sources in the UK.

The transaction demonstrates the ability 
of Low Carbon to work with a portfolio 
of developers to manage and package 
low-risk projects for investment.  Through 
the collaboration, Macquarie intends 
to provide construction funding to well 

developed, investment-ready renewable 
energy projects. The first phase of the 
collaboration will total 25.7MWp with an 
investment of up to £29m to fund the 
construction of three ground mounted 
photovoltaic (PV) solar projects, two 
based in Cornwall and one in Wales.

John Cole, chief investment officer at Low 
Carbon commented, “This transaction 
highlights the continued and rapid growth 
of Low Carbon’s business, following 
on from the successful development, 
construction and operation of over 160 
MW of solar parks we have invested in so 
far. Low Carbon aim to direct investment 
into projects that not only provide returns 
to investors, but also offer a sustainable 
energy alternative to fossil fuels.  We 
have a pipeline of future projects under 

development and look forward to 
continuing our successful collaboration 
with Macquarie Capital with the aim of 
making an impact on climate change.”

Mark Dooley, Head of Development 
Capital at Macquarie said,”The 
collaboration with Low Carbon in relation 
to construction funding of their pipeline 
of UK Solar projects demonstrates the 
ongoing commitment that Macquarie 
Capital has to finance power and 
renewable energy businesses in Europe. 

We are delighted to be able to support 
the Low Carbon team to build out their 
development pipeline and hope to 
continue to support management to 
achieve their wider strategic aims through 
this phase of rapid growth.”
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Lux sees positive materials growth

MASSIVE OVERSUPPLY and 
downward price pressure have created 
the misconception that the solar 
industry suffered from industry-wide 
commoditization. But not all solar 
modules are created equal, and profit 
margins can rise to double-digits for 
select enabling materials – even as 
overall materials sales volumes grow at 
a compound annual growth rate (CAGR) 
of 9.2% through 2018, according to Lux 
Research.

While materials such as frontsheet glass, 
polysilicon and ethylene vinyl acetate 
have the lowest profit margins, certain 
gases, metals, polymers, and process 
chemicals and solvents maintain double-
digit margins. In fact, since mid-2009 solar 
materials have seen steadily increasing 
profit margins, with the exception of glass 
and polysilicon.

“While certain solar materials are 
commodities, many others still offer 
opportunity for differentiation and high 
margins through added performance,” 
said Fatima Toor, Lux Research Analyst 
and the lead author of the report titled, 
“Photovoltaic Materials Opportunities 
Beyond Commoditization.” 

“Innovations in encapsulants, backsheets 
and metallization pastes enable higher 
profitability by allowing module makers to 
improve efficiency and command higher 
prices,” she added.

High impact materials can capture high 
profit materials. Lux Research compared 
materials on a 2x2 based on their impact 
on module performance and their profit 
margins. Encapsulants, backsheets and 
metallization pastes showed high impact 
and high profitability.

In an analysis of solar materials IP, DuPont 
leads in IP for solar encapsulants with 87 
granted or applied patents. Dow Corning, 
LG Chem and Dai Nippon Printing lead 
in silicone-based encapsulants; Dow 
Chemical holds IP for liquid acrylic 
encapsulants; BASF’s key IP is on UV 
stabilizers for EVA- and non-EVA based 
encapsulants.

UK universities 
receive solar 
boost
THE UNIVERSITIES of Bath and 
Liverpool are to lead on a new 
Government funded scheme for 70 
PhD students to develop solar PV 
technology – the equivalent of 280 
years of research time. Universities 
and Science Minister David Willetts 
has announced £350 million funding 
for Centres for Doctoral Training with 
Bath and Liverpool leading the solar 
Centre which will investigate solar PV.

The solar Centre will receive £5 
million to fund new PhD students 
to investigate solar photovoltaic 
technologies that are competitive 
enough to withstand market 
fluctuations, but sustainable in 
terms of the raw materials and 
manufacturing methods used. 
Projects already identified include 
working with nanotechnology, low 
temperature processing and photon 
engineering, and enhancements to 
emerging technology.

Industrial partners will be essential 
to the success of the new Centre, 
and Bath and Liverpool will lead 
a consortium which includes BAE 
Systems, Eight19, Echerkon, LSA 
Ltd, MSolv, NSG, SiliconCPV, Ossila, 
Oxford PV, PowerVision and Taylor 
Hobson.  The other universities 
involved are Cambridge, Oxford, 
Sheffield and Southampton.

The overall £350m sum invested 
is the UK’s largest investment in 
postgraduate training in engineering 
and physical sciences. It will fund 70 
new Centres for Doctoral Training, 
spread across 24 UK universities. 

As part of the package of 
announcements the University of 
Bath has also received funding 
to continue two existing Centres 
for Doctoral Training based at the 
University, and to set up a further 
Centres with a variety of academic 
and industry partners.

JA SOLAR HOLDINGS announced that it 
has supplied 30MW of its solar modules 
to four ground-mounted projects in the 
United Kingdom in 2013. The projects 
were developed and built by British Solar 
Renewables, a U.K-based developer of 
large-scale renewable projects.

“We’re delighted to have been involved 
in these projects in the U.K., where the 
increasing competitiveness of solar has 
generated strong demand,” said Mr. 
Baofang Jin, executive chairman and 
CEO of JA Solar. “Developers throughout 
key markets are responding well to JA 

Solar’s solutions that can be tailored to 
suit the full range of solar projects. Our 
continued success in the U.K. market 
across a range of applications, from 
large-scale power plants to bespoke 
high-efficiency solutions, is a testament to 
this.” Angus Macdonald, CEO of British 
Solar Renewables, commented, “We see 
continued, strong interest from investors 
and landowners in well-sited, high-quality, 
ground-mounted solar projects in the U.K. 
We have been impressed by the quality 
of JA Solar’s products and are benefitting 
from the high performance of their 
modules in the field.”

JA Solar supplies 30MW of UK modules

07-13 News FINAL.indd   11 11/12/2013   09:19



Dedicated exclusively to Solar, compound semiconductor 
and silicon semiconductor recruitment

e: jackie.cannon@angelbc.com
t: +44 (0) 1923 690200

To find the right professionals with the training and experience 
tailored to your industry can be difficult

To be the market leader you need the best people 
working for you

By using CSS-Jobs.net you can reach 100,000 industry 
professionals globally

Find your new recruit today from the lab to the fab to 
the boardroom through www.semisolarjobs.net

Supported by

WWW.SADEF.COM

Over 65 years of experience in design 
and manufacturing of steel components 
and structures
 
Your advantages:
- Over 750 MW supplied within Europe
- Tailormade design for projects > 500 kW
- Vertically integrated
- Best price / value

EXPLORE THE 
ADVANTAGES OF 
STEEL STRUCTURES

Untitled-8   1 10/12/2013   14:37



NEWS I REVIEW

Issue IV 2013  I  www.solar-uk.net  13

Conergy and Cambourne Energy 
announce solar farm deal
CONERGY and Cardiff-based developer 
Camborne Energy, announced the sale 
of a portfolio of planned solar farms to 
Primrose Solar, which is backed by global 
investment management firm York Capital 
Management and London-based private 
equity firm Pioneer Point Partners LLP. The 
deal includes options on four additional 
projects, totaling 50 MW in capacity, that 
are currently in planning.

The 40 MW portfolio is among a growing 
number of sales by developers of 
British solar farms to investors, both 
pre-construction and post-completion. 
Some 600 MW of new plant is expected 
to be built in the first quarter of 2014.
This is the first sale of solar plant by a 
new partnership between Conergy and 
Camborne Energy. Conergy designed 
the solar farms while Camborne worked 
with landowners and secured planning 
permissions.

Robert Goss, MD Conergy UK, said, “As 
solar scales up to become a significant 

player in the UK energy mix, new types of 
investors are entering the market looking 
for bankable products.”

Jonathan Townend, MD Camborne 
Energy, said, “We have been able to 
offer our landowners and the buyers 
the benefits of an integrated approach 
– Camborne Energy’s professional 
development services, married with 
Conergy’s technical expertise and 
construction capabilities. This is our 
first group sale of assets from our larger 
portfolio currently under development.”

Solar farms earn revenue from power 
purchase agreements (PPAs) at a typical 
rate of 5p per kilowatt hour, 33% of the 
average UK retail price of electricity. 
Conergy, which was recently acquired 
by Florida’s Kawa Capital Management, 
will build, manage and operate the plant 
under the terms of the agreement.

The five solar farms in the sale have 
all been approved by councils for 

construction and the completed plant will 
not be visible to the general public. The 
largest, at 15 MW, will be located at Nova 
Scotia Farm, close to Great Yarmouth, 
while a 7MW solar farm will be built close 
to Cardiff. 

Three plants of 3MW, 6MW and 9MW 
will meanwhile be built on various fields 
owned by the same Dorset landowner.

The construction will involve the stationing 
of solar panels on elevated racks to allow 
sheep to graze underneath, increasing 
the productivity of the land. The sites will 
employ special CCTV cameras to spot the 
difference between a harmless sheep and 
an intruding human. Combined, the plants 
will generate enough electricity to supply 
more than 11,500 homes.

Latest data from DECC on PV installations 
shows that nearly 460,000 homes across 
the UK now have solar panels. Together 
the households have a combined peak 
capacity of 1.3GW, making domestic solar 
the largest sub-sector of the solar market. 
The figures show that nearly half a million 
homes are now much less exposed to the 
frustrations expressed by MPs this week 
to the ‘Big 6’ energy bosses, over large 
and unpredictable energy bill increases.

Due to massive international production 
volumes and major efficiencies achieved 
by the UK industry, the cost of installing 
solar has dropped exceptionally fast. 
When the Feed-In Tariff scheme began in 
2010 domestic solar panels attracted 43p 
for every unit of power they generated.

Today domestic solar attracts a much 
lower 14.9p/kWh - a massive drop of 65% 
in 3 years, yet returns remain steady. The 
Solar Trade Association’s ‘calculator’ 

shows that homes installing a 4kW(p) 
system today could expect returns of 
around 12% and payback within 8 years.

STA CEO Paul Barwell said; “Nearly 
half a million UK homes are now less 
exposed to energy bill rises because 
they have chosen to go solar. It’s a clever 
choice right now because the returns are 
excellent. The more people that invest in 
solar power today, the quicker the price 
comes down tomorrow.”

Renewables are now giving the 
customer the real option to switch away 
from environmentally damaging and 
increasingly scarce fossil-fuels. Research 
shows that the majority of people who 

invest in solar power are motivated to 
make efficiency changes to their homes 
and change the way they use energy, 
saving more money. 

The Solar Trade Association wants to 
see 1 million solar roofs across the UK 
achieved in 2015. At current installation 
rates, around 100,000 solar PV systems 
are being installed in the UK every 
year. If this market could be doubled 
the 1 million home mile stone could be 
achieved in 2015. The more solar panels 
are installed, the faster the price of solar 
falls, along with FIT support. The Solar 
Trade Association is confident domestic 
solar will be able to compete with retail 
electricity prices by the end of the decade. 
Thereafter all UK consumers will have the 
choice to self-supply more cheaply than 
buying power off the grid. The Feed-In 
Tariff, which supports solar power, makes 
a modest draw on energy bills at £7 per 
household this year.

Nearly half a million UK homes now solar powered
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Connecting to 

the grid
The solar UK industry has set itself a target of 20 GW by 2020 based on the texting of 

the Minister of State for Energy and Climate Change, Greg Barker. Whilst this is 
an admirable goal and one that is achievable by the industry there is a matter that 

the current grid can only handle half that amount. Solar International asked 
Andrew Jones, Managing Director of S&C Electric Company Europe on what 

needs to be done to move towards a 20GW and beyond goal.

14-16 SandC vFINAL DR.indd   14 10/12/2013   14:55



ENERGY I GRID

Issue IV 2013  I  www.solar-uk.net  15

Q   Renewable energy solutions like wind and solar energy  
 have made great inroads in the last few years but have  
 reached a point that if they are to impact traditional  
 energy supplies there is a need for 24 hour returns from  
 renewable sources. How important do you feel energy  
 storage is at this point of the growth of renewable  
 energies and what role does it have to play in achieving  
 the next level? 

A 
 While progress is being made, the UK still has some way 

to go before it reaches a tipping point where generation from 
renewable sources exceeds even the lowest energy demands.  
However, at a domestic level, there are examples where energy 
storage, with its capability of balancing supply and demand on 
a continuous 24 hour basis, (especially with solar PV) would 
certainly benefit the network. This is the immediate problem that 
electricity storage can solve; today electricity is the only major 
global supply chain that does not store (warehouse) its product. 

Q 
  Is intermittency the biggest challenge for integrating  

 renewable energy into a grid system? 

A   The current way systems are designed is to meet peak 
demands.  The challenge energy storage faces is not only to 
meet these demands, but also to deal with fluctuations which 
occur naturally from most renewable sources (i.e. the sun will not 
always be shining and the wind won’t always blow).   
 
In other words, the challenge is not just energy supply but 
balancing the network so that it remains stable and free from 
power surges or shortages. A good example of this is in South 
Africa where the government is just embarking on its renewable 
program with a large number of solar projects. The problem for 
South Africa is that their peak demand is winter night time so 
solar will not meet this demand without some form of storage.  

Q 
 Why don’t modern city grids cope well with intermittent  

 energy supplies? Is there a problem with modern grid  
 networks? 

A 
 The challenge we face is that electrical infrastructure 

is not designed for multiple decades of use – so the problem 
is not that modern grid can’t cope, but rather the fact that 
equipment installed over 20 years ago was not designed to meet 
the two way power flow created by renewable generation. So 
the challenge is to accommodate the existing infrastructure to 
minimise the cost but at the same time meet the demands of a 
modern grid.

Q 
What is holding up energy storage solutions? What 

technological changes are likely to improve these challenges? 

A   Energy storage today has already been technically proven 

to support renewable generation so the issues are market 
and government policy, not technology.  In the UK specifically, 
the major problem is the lack of clear regulatory and market 
transparency. Countries such as Germany and Italy who have 
created a market can expect significant investment. California 
has just recently announced a 1300MW target for storage with 
agreed amounts and timescales for each utility. 

Energy storage has been around for many years and as such 
the technology itself is well proven.  That said, there is also 
a lot of R&D going on at the moment that will help bring new 
exciting technologies which can help reduce some of the 
challenges people are experiences. For example Lithium Sulphur 
development could significantly reduce the weight of systems 
that in turn could help reduce construction costs.

Q 
 What regulatory changes could help in moving the  

 storage issue forward? 

A   Looking at the UK, there are several regulatory changes 
needed. The classification of storage is unclear and, since 
historically it was deemed to compete with generation, it is 
generally accepted that it is classed as generation. However, you 
must be a separate company to own generation licenses. For 
example in the case of Leighton Buzzard - UK Power Networks 
are a distribution licensee so can’t hold a generation license. 

Again, using the Leighton Buzzard project as an example, to be 
viable it has to sell its energy into the market.  Current storage 
projects selling their own output require a supply license (again a 
separate company). Effectively section 6(2) of the Electricity Act 
prevents a distribution license holder from owning either a supply 
or generation license. There is a subcategory that states that 
2.5% of the activity must not be exceeded by turnover or share 
value making energy storage viable for the UK Power Networks 
projects – but not large scale roll out.

The final item is that the return for shareholders is linked to 
regulated asset value (RAV). With storage not counting as a 
distribution asset, if the distribution license holders invest in 
storage then they are unable to affect their RAV value which 
means their shareholders’ returns are lower. 

Q There appears to be some confusion amongst  
 stakeholders along the energy value chain regarding  

 renewable’s potential. What has caused this knowledge  
 paucity and are there any issues that prevent a more  
 cohesive approach?

A 
 I think some of the issues arise from the groups that 

represent the stakeholders and more recently due to the 
government’s position on fracking which has dominated 
headlines and obscured its position on renewable energy in the 
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eyes of investors. There is no real reason why the stakeholders 
can’t get together and agree the renewable objectives; but it has 
to be remembered that renewable technologies have different 
needs.  For example, domestic solar PV has different costs and 
needs to a large offshore wind project. 

Q 
 What impact would an energy storage plan of action  

 have on an area or energy needs?

A   Currently as a member of the steering committee of the 
Electricity Storage Network (ESN) we are calling for a clear 
government commitment to a 2000MW of energy storage by 
2020. If this is agreed this will create a market for electricity 
storage and that market will determine which technologies get 
deployed and what value this brings to the network.  Indeed, 
the state of energy storage is such that, although government 
intervention is always welcome, at this stage there are a lot of 
storage solutions that have economic potential.

Q 
 What are voltage support services and how can they help  

 the storage situation?

A 
 These are part of the balancing services required to 

keep the grid stable. It does not necessarily need to be energy 
storage that provides this service but the inverters normally used 
for battery based energy storage can provide voltage support 
independently of the storage.  But, for example, voltage support 
services could also be provided by the equipment used to help 
some onshore wind farms achieve grid compliance.

Q 
 What is frequency response and how can it help the  

 current situation?

A 
The UK grid operator has a statutory requirement to keep 

the grid stable (i.e. ensuring a steady ‘flow’ of electricity without 
any surges or shortages) and frequency is one of the major 

components. Energy Storage can help provide a short term 
frequency response without the need for running conventional 
generators in a mode known as “spinning reserve” which still 
generates carbon.

Q 
Energy utilities have a legal obligation to provide a steady 

and safe stream of energy. Does this legal requirement impact on 
how utilities look at renewable options?

A Security of supply is a major concern for grid operators.  
 However, whilst renewables have an impact on this, all 

the effects are known and can be managed. Sometimes it is 
managed by conventional generators but it could equally be 
managed by energy storage or local smart grid schemes.

Q  
 How important is self-consumption and off grid  

 approaches to the overall energy needs of an area?

A 
 Self-consumption has the potential to play an important 

role in the future but it will need a significant educational 
undertaking for consumers to understand the benefits and rate 
of return. For example, pensioners or those close to retirement 
see installation of solar PV giving them a better return than 
leaving the money in the bank.  When the interest rates increase 
however, this will change this type of investment decision. We 
see companies and cities starting to look at off grid approaches 
in order to achieve grid stability.  
 
As such, investing in off-grid renewables and energy storage 
today (rather than relying on a national network) will protect 
people from the impact of future price increases. We believe 
cities will start using this as a means for encouraging inward 
investment and job creation for energy intensive industries.  
 
Outside of the UK there are already countries where the cost 
of renewable and energy storage is more cost effective than 
building a traditional network. In places like Africa for example, 
this will become the major method of getting electricity to the 
rural communities.

Q 
 Are there any technologies you are aware of that are  

 potential game changers for the storage sector?

A 
 There is a large amount of R&D underway at the moment, 

all of which could produce game changers for the storage sector. 
They range from work to improve energy density through to 
weight of systems as well as using readily available sources 
such as liquid air. Of course, the impact of all of these is that the 
overall value proposition will improve.

©2013 Permission required.
Angel Business Communications Ltd.
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A conference of substance
The 2013 Solar UK Conference saw a packed house of industry leaders treated 
to a day of clear information examining the state of the solar UK industry and the 
challenges faced to achieve 20GW by 2020.
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THE ANNUAL SOLAR UK 
CONFERENCE, organised by Solar 
UK Magazine and held at the Building 
Research Establishment (BRE)’s 
campus North of London, saw a 
packed event that highlighted the 
continued strength of the UK solar and 
PV industries. The event was attended 
by 165 individuals representing 95 
companies from 15 countries around 
the world. The attendees were treated 
to a full programme of informative and 
detailed material that covered the entire 
value chain and provided key evidence 
that the UK solar and PV industry 
continues from strength to strength.

The keynote speaker, and some would 
say highlight of the day, was Dr Richard 
Cave head of Department of Energy & 
Climate Change (DECC) Solar Strategy 
division. In short Dr Cave leads the 
team that is devising and writing the 
government’s policies on solar energy. 
A humorous and engaging speaker, 
Dr Cave chose to provide a linear 
and coherent outline of the UK solar 
industry’s trajectory to date and the 
aspirations of the future with discussion 
on the planning and policy paths the 
government is considering. 

Dr Cave began with a review of 
where the industry has gotten to and 
highlighted the difference between 
some of the negative media coverage 
and actual feedback from the UK 
community on solar acceptance. He 
pointed out that opinion polling has PV 
consistently above the 80% mark.  The 
industry has installed 2.4GW of capacity 
as of the half-year mark and although 
impressive still only amounts to a 
fraction of the UK’s energy needs of 
1.4TWh for the twelve months previous. 

Dr Cave provided an overview of the 
make up of the UK market with half of 
the installed capacity being domestic 
capacity and the rest made up of 
industrial and community installations. 
The figures show that although the 
industry is moving steadily towards 
larger projects there is still a healthy 
domestic market that is slowly adjusting 
and settling to a more realistic number 
of players than what occurred at the 

height of the industry excitement. At 
one point there were more installers 
than installations but this is slowly 
rectifying.

20GW goals 
Dr. Cave pointed out that the 20GW 
by 2020 is not so much a rule as an 
aspiration and stated the sobering 
reality that the UK can only implement 
10GW of new PV into the current 
grid structure. Without significant 
investment the country cannot achieve 
20GW regardless of aspirations and 
industry capabilities. This is why the 
official government target for solar 
implementation is set at 10GW. The 
20GW carrot proposed by Greg Barker, 
Minister of State for Energy and Climate 
Change is as much about spurring the 
energy storage community as much as 
it is the solar community

Jonathan Selwyn, Managing Director 
of Lark Energy continued the theme 
of grid limitations in his talk pointing 
out that much of North East Anglia 
had already reached grid capacity for 
new PV as the current infrastructure 
can not handle any more intermittent 
energy supply. Selwyn pointed out that 
installers maintain awareness of country 
hotspots and a quick look on the grid 
supply map shows the red areas where 
capacity is being reached. 

The industry has the ability to 
implement the 20GW aspiration that 
Barker set into motion. A number 
of speakers applauded Barker for 
not backing away from the original 
statement and his continual usage of 
the 20GW statement that has slowly 
become the unofficial target for industry 
progress.

Selwyn also pushed the case for 
consistent policy choices by the 
government reminding the audience 
this is key in investment confidence. He 
suggested that the timing of the policy 
changes were as of much concern 
as changes themselves with March 
next year tipped to be the next direct 
change, as companies will be forced to 
try and complete projects in the coldest 
and wettest times of the year.
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He then took the crowd through a quick 
checklist of what to consider, mostly the 
unexpected, when planning a large scale 
development. He cautioned potential 
investors of being fully aware of local 
and national requirements for working 
on land, including archaeological 
and environmental concerns or even 
unexploded bombs. He pointed out that 
the best way to avoid targeted objections 
was to involve the community from the 
start in however possible. 

Strong growth forecasted
Dr Finlay Colville, of NPD Solarbuzz 
provided an overview of the UK market 
to date showing the UK nearing a 3GW 
installed base and asking how would the 
industry reach 20GW in only seven years.  
Despite a lack of surety as to how the 
UK market may reach 20GW Dr Colville 
predicted that the UK market 
would remain fundamentally 
strong and would pass 
Germany as the largest 
European market in the 
first quarter of 2014. 
With different rates 
of contraction 
and growth the 
German market 
should regain 

its number one position later in the year.
While the overall European market has 
seen a rapid decline that is much to do 
with Germany and Italy, the two largest 
markets, changing subsidy levels, the 
UK market continues to grow at an 
impressive rate. More impressive was 
the fact that the growth was across 
the range of PV options with a strong 
domestic growth rate as well as industrial 
and community based projects. Colville 
highlighted that government policy is key 
to the continued success in the UK and 
stated that while policy has been strong 
and consistent so far, the industry is 
expressing some concern at changes that 
are expected in March 2014. 

James Beal provided the conference 
with a positive overview of the efforts 
of the UK Trade and Investment group 
and the many ways companies can be 
assisted in developing business overseas 
or encouraging inward investment. Beal 
highlighted that the benefits and support 
of the UK Trade and Investment were 
there regardless of subsidy and policy 
support and was an important offering 
for all UK businesses. There was a strong 
desire to help the industry achieve a 
20GW target.

Susannah Wood, Marketing Director of 
SolarCentury opted to outline the growing 
difference in media output and public 

opinion by highlighting the 
on going debate between 

George Monbiot, a 
columnist for the 

Guardian papers 
and Jeremy 

Leggett, the 
Chairman of 

Solarcentury. The two have being going 
tit for tat for a number of years with 
Monbiot being an early critic of solar as 
a economical energy source. They had 
made a bet regarding when the UK would 
reach grid parity. Monbiot claims not 
to have heard from Leggett so chose a 
dubious definition of grid parity to claim 
victory in the bet. 

Wood went on to point out the importance 
of clear government support rather than a 
chopping and changing approach leading 
to confusion in the industry. She pointed 
out that the industry understands we are 
moving towards the point where subsidies 
are no longer required and that will 
bring a shift in focus from generation to 
consumption of energy. Solar will develop 
as an energy source providing mini power 
stations that need to be managed as part 
of the national energy mix. 

Wood described a future where solar and 
PV would provide a number of options to 
consumers with different price options. 
The changing subsidy programme will 
require a change in attitude and approach 
to the industry. Wood questioned the 
need for a MCS programme without a FiT 
subsidy. With a maturing industry is there 
a need for further costs in terms of quality 
and capacity or is there is a simpler 
method of assuring quality to consumers.

Innovation begins at home
A number of companies brought forward 
stories and ideas demonstrating the 
strength that lies within the UK value 
chain. A number of companies presented 
their UK success and hopes for the 
market and it was pleasing to see minimal 
marketing and strong statements from all. 
Yingli, Critical Software and Hanergy were 
among the companies who presented 
positive aspirations for the UK market and 
highlighted the strength of the region as 
well as discussing potential technologies 
that could have an impact on a growing 
market.

Welsh based company Dulas 
discussed a project they are 

doing with First Wessex housing 
association which was an 
impressive development of PV on 

1000 social housing that involved 
developing a sustainable energy road-

map and job skills for local unemployed 
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youth. The integration of policies that will 
see a reduction in fuel poverty for the 
residents was rightly pointed out as the 
true reason FiTs were first envisaged and 
implemented in the UK. The resulting 
excess of the gold rush mentality sadly 
saw a reduction earlier than expected. 
The Dulas project showed the audience 
that such socially aware activities were not 
only viable but profitable to all parties.

Oxford Photovoltaics provided an 
overview of their exciting technology that 
may soon see glass coated with materials 
making high rise buildings power stations. 
Although only at the lab stage the group 
were in advanced talks with a number of 
glass makers and chemical companies 
that the innovation they have brought to 
their products are well worth keeping an 
eye on. If successful in the field and can 
be made to scale the company has a 
potential game changer on its hand

Anna Livesey of the Micropower Council 
provided an excellent overview of the need 
for the development of a storage industry 
in the UK and used Germany as a good 
example of the potential of such a move. 
Whilst acknowledging that batteries are 
not the best solution, they are likely to be 
the interim solution and can still provide a 
doubling of energy capacity and savings 
for consumers. At present the cost is still 
high and will be a ‘middle class’ solution 
the price is expected to rapidly decline and 
with uptake will do so even quicker as the 
PV model has shown us.

Policy and frameworks.
The final session saw finance, law and 
technology trends presented in a clear 
and concise manner opening with 
industry veteran Nigel Mason who provide 
a coherent and understandable overview 
of available technologies with a peek at 
the most likely technologies to soon make 
an impact which was a valuable resource 
for all attending. There was little that 
Mason did not cover in his tour of what 
was possible and probable in the world of 
solar and PV.

Matt Tingle, Senior Executive at Ernst 
and Young showed the audience how 
renewable energy and solar has gone 
from a financial market that had difficulty 
attracting investors to a strong and 
steadfast opportunity that was now 

attracting Pension and institutional funds. 
Financial funds that are treading carefully 
after recent financial hiccups. With a 
number of large IPOs in the region Tingle 
stated that solar was now becoming a 
high interest area for investors seeking 
stable long term returns. 

Solicitor Neil Budd from UK Lawyers, 
SGH Martineau provided an impressive 
overview of legal issues developers need 
to consider when approaching deals in the 
UK. His talk could easily be described as 
a blueprint for sanity for anyone wanting 
to develop a solar energy producing 
project.. He showed how the process was 
becoming more complex as landowners 
wised up to the strength of bartering and 
pointed out the pitfalls of not doing due 
diligence on a plan. Landowners are using 
brokers to help get the best out of the 
deals and developers need to be just as 

aware of the documents they are signing 
as the landowners.
Conclusion
If a conference is to be measured on 
participant’s feedback then the 2013 Solar 
UK Conference was a huge success. 
Comments this author heard consistently 
highlighted the quality of the content with 
one regular conference attendee stating it 
was the best level of content he had seen 
at any event for some years. 

There was a real sense of excitement 
in the final networking event where 
drinks were shared and business cards 
swapped. One participant was heard to 
say that they had a clearer view of the UK 
industry and their head was now full of 
ideas and possibilities.

©2013 Permission required.
Angel Business Communications Ltd.
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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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BOS Energy Management Award
Soladin WEB Inverter

David Craig, General Manager, Soladin

The Soladin WEB is the first inverter in 
which a seamless internet connection 
forms an integral part of the inverter 
concept. It combines web technology, 
easy installation and the technological 
quality of large-scale inverters in a 
compact device for smaller solar plants in 
households.

The included Wi-Fi and the free IntelliWeb 
internet portal allow solar system owners 
to monitor their system’s yield in real 
time via the IntelliWeb internet portal, 
which is designed for easy operation and 
completely free of charge.

Installing the Soladin WEB including the 
internet connection can be done in just a 
few steps.

Thanks to the integrated HF transformer 
and the wide input voltage range, the 
inverters can be used with all PV modules. 
For quick and easy installation, every 

Soladin WEB is equipped with ‘quick 
connect’ AC terminals and safe DC 
connectors.

In spite of the inverters’ compact size, 
the new Soladin series boasts all features 
of the Mastervolt IntelliConcept. These 
include the intelligent startup procedure 
IntelliStart, which extends the annual 
operating time by up to 200 hours. 
IntelliGrid reduces production losses in 
case of voltage dips in the grid.

The performance of the smart IntelliTrack 
has been simulated and tested with 
results of 99.9% static MPPT efficiency 
and a 99.7% dynamic MPPT efficiency.

The silent IntelliCool system ensures 
stable high efficiency and constant  
high power. Taken together, these  
features result in up to 10% extra yield 
compared with systems without the 
IntelliConcept.
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Solar Award for Excellence: BIPV Innovation
Solid State Dye Cell Technology

Oxford Photovoltaics was founded in 
January 2010 in Oxford by Kevin Arthur 
and Dr Henry Snaith. The company 
design and manufacture a new type of 
solar cell for BIPV applications, including 
“printing” colourful glass that can 
generate electricity from the sun’s energy.

Their products are solar cells and 
modules and their customers are glass 
manufacturers and processors. Oxford 
Photovoltaics are developing the IP 
portfolio invented by Dr Henry Snaith of 
the University of Oxford and pioneer in  
the field of solid-state dye sensitised  
solar cells.

The technology developed by Dr Snaith 
differs from classical Dye Sensitive Cells, 
because it enables the corrosive liquid 
electrolyte component to be replaced by a 
solid organic hole-conducting layer, which 
simplifies the manufacturing of the cells 

and promises stability that will meet the 
requirements of the construction industry.

These transparent solar cells can be 
produced from inexpensive, abundant, 
nontoxic and non-corrosive materials and 
be scaled to any volume. They can be 
printed directly onto glass in a range of 
colours, making them ideally suited to use 
in glazing panels and facades.

The technology works by printing a 
microscopic layer of ‘solid-state dye 
sensitised solar cells’ on ordinary glass. 
The cells are sealed with a thin layer of 
glass. A layer of cells is just one or two 
thousandths of a millimetre thick (one 
or two microns) and can be made in a 
range of colours and transparencies. 
Solid State Dye Cell technology has a real 
chance of becoming a major future power 
source, with very low basic materials and 
processing costs.

Kevin Arthur, Founder/CEO, 
Oxford Photovoltaics
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Solar Award for Excellence: PV Technology
One step interconnect (OSI) process MSV502 i

M-solv Ltd is based in Kidlington near 
Oxford. The company is focused on the 
development of laser ablation technology 
and inkjet printing. The company 
employs graduates/ PhD’s to develop 
new technologies for use in solar PV, 
microelectronics and flat panel display 
manufacture.

As part of the manufacturing process 
for thin film photovoltaics it is necessary 
to interconnect gridded areas of the 
modules to form long series connected 
PV regions.

M-solv has conceived and patented a 
“one step” interconnect process that Adam Brunton, Strategic Technologist, 

M-Solv

combines laser ablation and inkjet printing 
of conductors and insulators.

The new process will displace several 
machines and processes from the 
module manufacturing line. It will allow 
the interconnection to be achieved 
off-line without interrupting the thin film 
deposition processes and will dramatically 
reduce cost.

In short, the new one step interconnect or 
OSI process can potentially revolutionise 
the way thin film PV modules are made. 
This is an outstanding achievement by a 
UK technology company.
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Solar Award for Excellence: Ground Mount Installation
Wymeswold Airfield

The UK’s largest solar farm was built 
and successfully connected and 
commissioned at the site of a former 
World War II airfield in Leicestershire.

The 34MW solar project at Wymeswold 
Airfield was developed by Lark Energy 
and the landowner Prestwold Estates, 
and was funded and is owned by Hazel 
Capital.

Consisting of some 130,000 solar 
panels positioned on land between the 
old runways, and covering an area of 
c.150 acres, the project was built in less 
than 8 weeks and was connected and 
commissioned before changes in ROCs 
took place at the end of March 2013.

The airfield is currently being used for 
a mixture of agricultural, leisure and 
sporting uses. These include a driving 
experience operator, which uses a 
race track running directly through 

the solar farm development, an HGV 
training centre, a kite club, and various 
athletics and equestrian events. None 
of the current users are affected by the 
operational solar farm, demonstrating how 
a solar farm can co-exist successfully with 
other land uses.

Hazel Capital financed the construction 
of the £35 million project and S.A.G. 
Solarstrom led the construction with 
the assistance of Lark Energy, Modus 
Utilities and Prestwold Farm and its local 
contractors. Western Power Distribution, 
the distribution network operator, was 
instrumental in enabling the project to be 
connected to the electricity network.

There are many challenges to putting a 
solar farm in play but the UK had never 
seen anything on this scale before.  
450 people worked side by side from  
UK & Europe to create this incredible 
solar farm.

Johnathan Selwyn, Managing Director, 
Lark Energy
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Solar Award for Excellence: Rooftop Installation
For: GREGGS 10 Site Solar PV Installations

Greggs the Bakers project involved a 
solar PV installation of 1.28MW across 10 
of their manufacturing sites in the United 
Kingdom.

Greggs decided to have six sites installed 
with 50kW and their remaining four 
sites to be installed with 250kW. The 
installations for six of their 50kW systems 
took place between May and July, with 
the larger scale systems, 250kW, being 
installed through August and September.

The installations which took place in May 
and July took only 5 days per site to have 
the installations fully commissioned.
Solar Advanced Systems were not alone 
in the bid to win the Greggs project. 

Kevin Downes, Commercial Director, 
Solar Advanced Systems

Many other renewable energy companies 
had placed numerous bids in an attempt 
to claim the contract. However, what really 
stood out for Greggs was the finance 
scheme that was devised for them by 
Directors Nick Porter and Kevin Downes.

Gregg’s initial reasons for installing solar 
stemmed from their sustainability targets,. 
Having been offered the chance to install 
solar with a 0% capital outlay, Greggs 
took the opportunity to reach  
their environmental goals as well as 
enjoying the benefits of self-generated 
energy and reduced utility costs.This 
project was an excellent example of 
making solar happen in the UK despite 
financial concerns.
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BOS Installation Tool Award
TRIC F Box Flat Roof Mounting System

Kamil Shah, Marketing Manager, 
Wagner & Co

Cost reduction is becoming a key factor 
for companies seeking to differentiate 
themselves and savings are sought along 
the value chain.

The TRIC F box is a low ballast flat roof 
mounting system. It has a lightweight 
design and can be installed with just 
two tools, minimising installation time 
by up to 50% compared to conventional 
alternatives and as well as dramatically 
reducing the required ballast.

It is available in two variations which 
make both southern orientations as well 

as east / west orientations of solar power 
systems possible. The panels are always 
installed vertically. Due to an angle of 10°, 
the usable roof area can be increased 
to 65 per cent for southern orientation 
and 95 per cent for east / west systems 
respectively, both of which can lead to 
higher rates of return for end consumers.

The aerodynamically optimised and 
lightweight design gives us the advantage 
of minimum ballast which can be as low 
as 5kg per panel, significantly reducing 
the structural load without penetrating the 
roofing.
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Loughborough researchers 

reduce PV glare
One of concerns from consumers worried about the introduction of large scale solar 
projects has been the issue of glare from the modules. This is especially true for 
drivers passing PV installations whether they are ground or building mounted. UK 
researchers have developed a coating that can reduce the glare without impacting 
the energy output.

RESEARCHERS from CREST at Loughborough University 
in the UK have developed a multilayer anti-reflection (AR) 
coating for glass surfaces to improve the efficiency of PV 
modules and also reduce the annoying glare often seen 
from the sun’s reflection from PV panels.

Each glass surface reflects about 4% of the incident light 
representing a significant loss of light into the module. Piotr 
Kaminski, Fabiana Lisco and Michael Walls, members of 
CREST at Loughborough University, have come up with a 
multilayer AR design which cuts the reflection down by more 
than 70% across the wavelength range accepted by PV 
devices. The effectiveness of the coating is demonstrated in 
Figure 1 where a glass cover sheet has been placed above 

a crystalline silicon PV cell. The area covered by the AR 
coated glass is clearly visible whereas the part of the cell 
covered with non-coated glass is obscured by reflections.

The design used by Loughborough consists of only  
4 alternate layers of zirconium oxide and silicon dioxide 
and the whole stack is less than 300nm thick. These 
materials were chosen because they are abundant and low 
cost. Commenting on the design Dr Kaminski said “The 
AR coating has to be cost effective and so the design is 
a compromise. We want the best quality AR coating but 
with inexpensive materials and as few layers as possible.  
Also the whole stack should be very thin to save time in 
manufacturing”. 
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Figure 2. The AR coatings were deposited using a Power Vision Ltd 
machine designed to coat spectacle lenses. The magnetron sputtering 
process is easily scaleable and already used by glass manufacturers

Magnetron sputtering is an easily scaleable technology already 
used by glass manufacturers for other types of coatings. The 
materials are scratch  resistant and very durable and would 
be effective for the full 25 year warranty offered by PV module 
manufacturers. Professor Mike Walls commented “This work 
was funded by the EPSRC SuperSolar Hub. We really want to 
see these AR coatings implemented by manufacturers.  They 
improve the module power output by about 4% and will be low 
cost if manufactured in high volume. It’s a great added value 
proposition for float glass manufacturers”. The results have been 
published in a IEEE Journal of Photovoltaics report.

©2013 Permission required.
Angel Business Communications Ltd.

Figure 1. A comparison of the refection from a cover glass on a 
crystalline Silicon cell with and without the multilayer AR coating

The coatings have been deposited using magnetron 
sputtering using a machine developed by Power Vision 
Ltd to deposit AR coatings on spectacle lenses. Although 
the IEEE report is specifically aimed at the improvement 
in efficiency of thin film CdTe devices, the coatings can be 
applied to other thin film technologies such as CIGS and 
amorphous silicon.  

They can also be applied to cover glass on crystalline 
silicon modules and even third generation devices such as 
organic or perovskite devices. Dr Kaminski goes on to say 
“Each PV technology operates in a different wavelength 
range and it is relatively simple to accommodate this in the 
multilayer design for each case”. 
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Research realities
The solar industry is moving to the time when there will be no subsidies 

to kick start the growing marketplace. Cost will no longer be the 
overall feature of PV sales with technology having a greater impact in 

differentiating product. A more mature industry will also seek to develop 
disruptive technologies in a move to stay ahead of competition.  

The UK has a strong foundation to capitalise upon.

ALL TECHNOLOGY industries have to balance research and 
development costs with investment outcomes. Many companies 

have learnt the hard way that throwing cash at R and D does 
not guarantee success but too little and you are likely to see 
the competition outpace you in technology offerings.

Solar and PV technology is relatively simple compared to 
industries like microelectronics, the other user of polysilicon. 
Despite the underlying simplicity of converting sunlight 
into usable energy the industry is reaching a point where 

technolgical innovation is a differentiator in current PV and 
solar offerings and more importantly, for future advances.

With advances in materials, design and construction continuing 
there is new market opportunities for solar based energy from 

handheld devices to turning our houses and factories into energy 
plants.  Of course everyone has the next best thing and believes 

everyone else will be as enamoured with their innovative discovery as 
they are. Sadly this is not always the case. Once an industry begins to 

create product at scale it becomes reluctant to change the manufactuing. 

When people talk of disruptive ideas they usally mean disruptive to the 
market. Often the issue is whether the new idea disrupts the incumbent 
manufacturing flow. If a new idea is likely to require new manufacturing 
procedures then it needs to be brillinat enough to guarantee market share. 

Something almost no-one can provide. The solar and PV industry 
seeks innovative ideas to increase the range of energy solutions 

Sometimes it takes those willing to take the risk of new 
manufacturing procedures to gain real innovation. 

The UK continues to produce astounding  
R and D in the field but is only a part  

of a global effort to discover the next 
innovative leap for solar and  
PV technologies. 

©2013 Permission required.
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WHEN A PHOTON is absorbed it creates a single electronic 
excitation that is then separated into an electron and a positively 
charged hole, irrespective of the light energy. One way to 
improve efficiency is to split energy available from visible photons 
into two, which leads to a doubling of the current in the solar cell.
Researchers in Cambridge and Mons have investigated the 
process in which the initial electronic excitation can split into a 
pair of half-energy excitations. This can happen in certain organic 
molecules when the quantum mechanical effect of electron spin 
sets the initial spin ‘singlet’ state to be double the energy of the 
alternative spin ‘triplet’ arrangement.

The study, published in the journal Nature Chemistry, shows that 
this process of singlet fission to pairs of triplets depends very 
sensitively on the interactions between molecules. By studying 
this process when the molecules are in solution it is possible to 
control when this process is switched on.

When the material is very dilute, the distance between molecules 
is large and singlet fission does not occur. When the solution 
is concentrated, collisions between molecules become more 
frequent. The researchers find that the fission process happens 
as soon as just two of these molecules are in contact, and 
remarkably, that singlet fission is then completely efficient—so 
that every photon produces two triplets. This fundamental study 
provides new insights into the process of singlet fission and 
demonstrates that the use of singlet fission is a very promising 
route to improved solar cells. Chemists will be able to use the 
results to make new materials, say the team from Cambridge’s 
Cavendish Laboratory, who are currently working on ways to use 
these solutions in devices.

“We began by going back to fundamentals; looking at the solar 
energy challenge from a blue skies perspective,” said Dr Brian 
Walker, a research fellow in the Cavendish Lab’s Optoelectronics 
group, who led the study.

“Singlet fission offers a route to boosting solar cell efficiency 
using low-cost materials. We are only beginning to understand 
how this process works, and as we learn more we expect 
improvements in the technology to follow.” The team used a 
combination of laser experiments - which measure timings 
with extreme accuracy - with chemical methods used to 
study reaction mechanisms. This dual approach allowed the 
researchers to slow down fission and observe a key intermediate 
step never before seen.

“Very few other groups in the world have laser apparatus as 
versatile as ours in Cambridge,” added Andrew Musser, a 
researcher who collaborated in the study. “This enabled us to get 
a step closer to working out exactly how singlet fission occurs.”
The research was supported by the UK Engineering and Physical 
Sciences Research Council, the European Community’s Initial 
Training Network SUPERIOR, the FNRS in Belgium, the Herchel 
Smith Fund, and the Winton Programme for the Physics of 
Sustainability.
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Doubling  
solar potential
Solar cells offer the opportunity to harvest 
abundant, renewable energy. Although the 
highest energy light occurs in the ultraviolet 
and visible spectrum, most solar energy 
is in the infrared. There is a trade-off in 
harvesting this light, so that solar cells are 
efficient in the infrared but waste much 
of the energy available from the more 
energetic photons in the visible part of 
the spectrum.

 Left: This shows laser set-up in the lab in Cambridge. 
Right: This is the Celestia sun
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Lego like mounting improves

                performance
Most solar cells used in homes and industry are made using thick layers of 
material to absorb sunlight, but have been limited in the past by relatively high 
costs. Many new, lower cost designs are limited as their layer of light-absorbing 
material is too thin to extract enough energy.

IN NEW RESEARCH, scientists have demonstrated that the 
efficiency of all solar panel designs could be improved by up to 
22 per cent by covering their surface with aluminium studs that 
bend and trap light inside the absorbing layer.

At the microscopic level, the studs make the solar panels look 
similar to the interlocking LEGO building bricks played with by 
children across the world.

The study is published in the journal Scientific Reports by 
scientists from Imperial College London and international 
collaborators in Belgium, China and Japan.

“In recent years both the efficiency and cost of commercial solar 
panels have improved but they remain expensive compared to 
fossil fuels. As the absorbing material alone can make up half the 
cost of a solar panel our aim has been to reduce to a minimum 
the amount that is needed,” said lead author Dr Nicholas Hylton 
from the Department of Physics at Imperial College London.

“The success of our technology, in combination with modern 
anti-reflection coatings, will take us a long way down the path 
towards highly efficient and thin solar cells that could be available 
at a competitive price.”

Dr Hylton and his colleagues attached rows of aluminium 
cylinders just 100 nanometres across to the top of the solar 
panel, where they interact with passing light, causing individual 
light rays to change course. More energy is extracted from the 
light as the rays become effectively trapped inside the solar panel 
and travel for longer distances through its absorbing layer.

In the past scientists have tried to achieve the light bending effect 
using silver and gold studs because those materials are known 
to strongly interact with light, however these precious metals 
actually reduce the efficiency as they absorb some of the light 
before it enters the solar panel.

“The key to understanding these new results is in the way the 
internal structures of these metals interact with light. Gold and 
silver both have a strong effect on passing light rays, which 
can penetrate into the tiny studs and be absorbed, whereas 
aluminium has a different interaction and merely bends and 
scatters light as it travels past them into the solar cells.”

An additional advantage to this solution is that aluminium is 
cheaper and far more abundant than silver and gold.

The future success of this technology opens up the possibility of 
making flexible solar panels that could be applied to any flat or 
curved surface, which could be used to power everything from 
domestic appliances to portable electronics like laptops.

©2013 Permission required.
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HIGH-POWER, self-cleaning solar panels might be coming 
soon to a roof near you. There are two obvious problems with 

photovoltaic cells, solar panels. First, they are very 
shiny and so a lot of the incident sunlight is 

simply reflected back into the sky rather than 
being converted into electricity. Secondly, 

they get dirty with dust and debris 
caught on the wind and residues 

left behind by rain and birds. 
Now, research published in 

the International Journal 
of Nanomanufacturing 

suggests that it might 

be possible to add a nanoscopic relief pattern to the surface of 
solar cells that makes them non-reflective significantly boosting 
efficiency and at the same time making them highly non-stick 
and self-cleaning.

Zuobin Wang of Changchun University of Science and 
Technology (China), Jin Zhang of Xi’an Technological University 
(China) and colleagues at Cardiff University (UK), who are 
partners of the EU FP7 LaserNaMi project, have devised 
an approach to lithography, the process used to “print” 
microelectronic circuits, that allows them to add a pattern to the 
surface of a solar cell. The features of the pattern are so small 
that individual parts are shorter than the wavelength of light. 
This means that incident sunlight becomes trapped rather than 
reflected passing on more of its energy to electricity-generation 
process that takes place within the panel.

The same pattern also makes the surface of the solar cell behave 
like the surface of a lotus leaf, a natural material that is known 
to be very water repellant, or hydrophobic, so that particles and 
liquids that land on it do not become stuck as there is no surface 
to which the droplets can grip. When it rains any deposits are 

sloughed away and the rainwater runs off efficiently leaving 
the panel clean and dry after the downpour.

The team’s work indicates that a patterned layer on top of 
the active part of the panel can avoid the energy losses 
due to reflection from the surface. It directly boosts 
absorption of sunlight in the visible spectrum and into 
the near-infrared part of the spectrum, all of which 
contributes to a boost to the overall electrical efficiency 
of the panel. The team suggests that printing the 
surface of the photovoltaic cell so that it is covered 
with nanoscopic cones would provide the optimal 
combination of making the panel non-reflective and 
hydrophobic and so self-cleaning.

©2013 Permission required.
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Self cleaning solar
Researchers in Wales and China develop a self cleaning solar solution.

Reference
“Nanoscale structures for implementation of 
anti-reflection and self-cleaning functions” in 
Int. J. Nanomanufacturing, 2013, 9, 520-531
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THE HIGH FREQUENCIES and pitch found in pop and rock 
music cause vibrations that enhanced energy generation in solar 
cells containing a cluster of ‘nanorods’, leading to a 40 per cent 
increase in effi ciency of the solar cells. 

The study has implications for improving energy generation 
from sunlight, particularly for the development of new, lower 
cost, printed solar cells.  The researchers grew billions of tiny 
rods (nanorods) made from zinc oxide, then covered them with 
an active polymer to form a device that converts sunlight into 
electricity.

Using the special properties of the zinc oxide 
material, the team was able to show 

that sound levels as low as 75 

decibels (equivalent to a typical roadside noise or a printer in an 
offi ce) could signifi cantly improve the solar cell performance.
“After investigating systems for converting vibrations into 
electricity this is a really exciting development that shows 
a similar set of physical properties can also enhance the 
performance of a photovoltaic,” said Dr Steve Dunn, Reader in 
Nanoscale Materials from Queen Mary’s School of Engineering 

and Materials Science and co-author of the paper.

Scientists had previously shown that applying pressure or 
strain to zinc oxide materials could result in voltage outputs, 

known as the piezoelectric effect. However, the effect of these 
piezoelectric voltages on solar cell effi ciency had not received 

signifi cant attention before.

“We thought the sound waves, which produce random 
fl uctuations, would cancel each other out and so didn’t expect 
to see any signifi cant overall effect on the power output,” said 
James Durrant, Professor of Photochemistry at Imperial College 
London, who co-led the study.

“We tried playing music instead of dull fl at sounds, as this helped 
us explore the effect of different pitches. The biggest difference 
we found was when we played pop music rather than classical, 
which we now realise is because our acoustic solar cells respond 
best to the higher pitched sounds present in pop music,” he 
concluded. The discovery could be used to power devices that 
are exposed to acoustic vibrations, such as air conditioning units 
or within cars and other vehicles. 

Co-author Dr Joe Briscoe also from Queen Mary’s School of 
Engineering and Materials Science, commented: “The whole 
device extremely simple and inexpensive to produce as the zinc 
oxide was grown using a simple, chemical solution technique 
and the polymer was also deposited from a solution.”

Dr Dunn added: “The work highlights the benefi ts of 
collaboration to develop new and interesting systems and 
scientifi c understanding.”

©2013 Permission required.
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Effi ciency through 

                   rock & roll
Playing pop and rock music improves the performance of solar cells, according 
to new research from scientists at Queen Mary University of London and 
Imperial College London.

cost, printed solar cells.  The researchers grew billions of tiny 
rods (nanorods) made from zinc oxide, then covered them with 
an active polymer to form a device that converts sunlight into 
electricity.

Using the special properties of the zinc oxide 
material, the team was able to show 

that sound levels as low as 75 

and Materials Science and co-author of the paper.

Scientists had previously shown that applying pressure or 
strain to zinc oxide materials could result in voltage outputs, 

known as the piezoelectric effect. However, the effect of these 
piezoelectric voltages on solar cell effi ciency had not received 

signifi cant attention before.

“We thought the sound waves, which produce random 
fl uctuations, would cancel each other out and so didn’t expect 
to see any signifi cant overall effect on the power output,” said 
James Durrant, Professor of Photochemistry at Imperial College 
London, who co-led the study.

“We tried playing music instead of dull fl at sounds, as this helped 
us explore the effect of different pitches. The biggest difference 
we found was when we played pop music rather than classical, 
which we now realise is because our acoustic solar cells respond 
best to the higher pitched sounds present in pop music,” he 
concluded. The discovery could be used to power devices that 
are exposed to acoustic vibrations, such as air conditioning units 
or within cars and other vehicles. 

Co-author Dr Joe Briscoe also from Queen Mary’s School of 
Engineering and Materials Science, commented: “The whole 
device extremely simple and inexpensive to produce as the zinc 
oxide was grown using a simple, chemical solution technique 
and the polymer was also deposited from a solution.”

Dr Dunn added: “The work highlights the benefi ts of 
collaboration to develop new and interesting systems and 
scientifi c understanding.”
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RESEARCHERS at the Ruhr-Universität Bochum (RUB) have 
developed a bio-based solar cell. They embedded the two 
proteins photosystem 1 and 2, which in plants are responsible 
of photosynthesis, into complex molecules developed in-house, 
thus creating an efficient electron current. Headed by Prof 
Dr Wolfgang Schuhmann from the Department of Analytical 
Chemistry and Center for Electrochemical Sciences (CES) 
and Prof Dr Matthias Rögner from the Department of Plant 
Biochemistry, the team has published a report in the journal 
“Angewandte Chemie”.

In leaves, the photosystems 1 and 2 utilise light energy very 
efficiently; this is required for converting carbon dioxide into 
oxygen and biomass. The Bochum researchers’ bio-based 
solar cell, on the other hand, generates electricity rather than 
biomass. Prof Rögner’s team isolated the two photosystems from 
thermophilic cyanobacteria that live in a hot spring in Japan. 
Because of their habitat and behaviour, their photosystems are 
much more stable than comparable proteins of species that 
do not occur under extreme environmental conditions. Prof 
Schuhmann’s team developed complex electron-conducting 
materials, so-called redox hydrogels. The researchers embedded 
the photosystems into these hydrogels in order to connect them 
to the electrodes of the photovoltaic cells.

The cell is made up of two chambers. In the first chamber, the 
protein photosystem 2 extracts electrons from water molecules, 
thus generating oxygen. The electrons migrate through the redox 
hydrogel to the electrode in the first chamber which is connected 
to the electrode in the second chamber. The electrode in the 
second chamber conducts the electrons via a different redox 
hydrogel onto photosystem 1. There, electrons are passed to 
oxygen; water is generated. However, 
the photosystems carry out 
these processes only if 
they are powered by light 
energy. Thus, if exposed 
to light, there is a 
continuous electricity flow 
within the closed system.
In order to convert solar 
into electric energy, there 
must be a potential difference 
between the two electrodes. The Bochum researchers 

have established this difference by deploying redox hydrogels 
with different potentials. The potential difference determines the 
bio photovoltaic cell’s voltage and, consequently, its efficiency. 
Currently, the bio-based solar cell boasts an efficiency of 
several nanowatts per square centimetre. “The system may be 
considered a blue print for the development of semi-artificial 
and natural cell systems in which photosynthesis is used for the 
light-driven production of secondary energy carriers such as 
hydrogen,” says Prof Rögner.

The project was funded by the German Research Foundation 
(Deutsche Forschungsgemeinschaft) as part of the Cluster 
of Excellence RESOLV (EXC 1069) and by the EU as part of 
the programmes “CyanoFactory” and “COST Action TD1102 
Phototech”.
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A team of researchers have developed a solar cell based on 
a plant’s photosynthesis process.

Reference
T. Kothe, N. Plumeré, A. Badura, M.M. Nowaczyk, D.A. 
Guschin, M. Rögner, W. Schuhmann (2013): Combination of 
A Photosystem 1-Based Photocathode and a Photosystem 
2-Based Photoanode to a Z-Scheme Mimic for Biophotovoltaic 
Applications, Angewandte Chemie International Edition, DOI: 
10.1002/anie.201303671

Bio based solar cell

INDUSTRY I RESEARCH

40  www.solar-uk.net  I  Issue IV 2013

35-41 Research Special FINAL DR.indd   40 10/12/2013   14:43



Fraunhofer announces 
n-type solar record
Fraunhofer ISE provides evidence that Europe remains forefront of PV technological 
advances with a new record of 24 percent efficiency for a silicon solar cell which uses an 
n-type base material and a novel concept for the rear contact. The special feature of this 
cell is a so-called passivated contact covering the entire rear surface.

THE MAJORITY of commercial solar cells today are 
manufactured from boron-doped p-type silicon. However, due 
to its high tolerance to most metal impurities, the quality of 
phosphorus-doped n-type silicon material is significantly better 
than comparable p-type silicon. Thus, it offers the potential to 
reach highest efficiencies under industrial production. 

A decisive hurdle to reaching high efficiencies is, however, the 
patterning scheme of the rear contact which is used for most of 
the high-efficiency solar cells. 

“We have now developed a simple rear contact without any 
patterning, with which we have achieved an excellent efficiency 
of 24 percent for an n-type solar cell,” says a pleased Dr. 
Stefan Glunz, Division Director “Solar Cells – Development and 
Characterization” at Fraunhofer ISE.

For high-efficiency solar cells, the metal contacts on the rear 
side are an efficiency limiting factor. Therefore, new concepts, 
whereby only a small fraction of the rear area is contacted, are 
introduced today in the industrial fabrication of silicon solar cells. 
One established example is the so-called PERC (Passivated 
Emitter and Rear Cell) structure. 

In this concept, the loss mechanism of charge carrier 
recombination is reduced by minimizing the area of the metal 
contact. At the same time, however, the path that the charge 

carriers take becomes longer, which also leads to power losses. 
If both these loss mechanisms can be reduced, then there is a 
greater potential for increased efficiency.

The scientists at Fraunhofer ISE were able to achieve these goals 
by developing a novel passivated rear contact. “We developed 
a selective passivated contact that allows the majority carriers 
to pass and prevents the minority carriers from recombining,” 
explains Dr. Martin Hermle, Head of Department “High-Efficiency 
Silicon Solar Cells” at Fraunhofer ISE. 

The Ph.D. student Frank Feldmann, who recently presented 
a paper on this topic at the European PVSEC in Paris 2013, 
adds: “Our new rear contact is called “TOPCon,” which stands 
for Tunnel Oxide Passivated Contact. TOPCon consists of 
an ultrathin tunnel-oxide and a thin silicon layer. The surface 
passivation is of excellent quality and the rear contact poses little 
resistance for the charge carrier transport.” With the TOPCon 
structure, we can now contact the entire rear area of the solar 
cell, while achieving excellent surface passivation and reducing 
resistance losses to a minimum at the same time. 
The research work on the development of TOPCon contacts was 
supported by the Federal Ministry for the Environment, Nature 
Conservation and Nuclear Safety (BMU).

©2013 Permission required.
Angel Business Communications Ltd.

Simulated current density distribution and current flux for a solar cell with local rear contacts (left) and for TOPCon with a passivated rear contact 
covering the entire surface
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Ecobuild 

maintaining solar focus

Integrating solar technology into building fabrication is a growing market but only a fraction 
of the renewable potential within the sustainable building market. Gaining a broader 

understanding of the larger energy picture and seeing synergies with other technologies 
allows innovation in the growing field. Ecobuild in the UK has become the largest 

event for ecological building developments and solar remains a key focus.

CONFERENCE I PROFILE
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SUSTAINABILITY is a key word in the built industry today. 
Companies, homeowners and Government bodies in the UK 
are turning to renewable technology more than ever before as 
they search for new, innovative ways to make buildings better 
for the environment, reduce carbon emissions and bring down 
energy bills. Ecobuild is the world’s largest showcase for the 
built environment and it returns to London’s ExCeL next March. 
With constant advancements in the renewable energy industry 

year after year, Ecobuild has become a first stop for installers 
looking to get ahead of the game and improve their knowledge 
of sustainable products and initiatives.

Solar city
Hosted within the Energy section of Ecobuild 2014, visitors will 
be able to discover the hugely popular feature, Solar City in 
association with SMA Solar. Formerly known as the Solar Hub, 
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Solar City will feature seminars and practical demonstrations 
covering all aspects of the solar PV market in the UK. Visitors can 
listen to live debates and practical case studies from industry 
experts. Topics to be covered include:

£ Does solar PV have an image problem?
£ Successfully leveraging large scale rooftops for commercial  
 PV power generation
£ What 2014 Part L means for renewable energy generation
£ Is the PV sector getting energy storage right?
£ Strategies and technologies for successfully integrating 
 PV into commercial buildings.
£ Is smart metering ever going to be smart enough?
£ Are planning rules the greatest threat to the development 
 of PV?
£ How the education sector can benefit from PV
£ How PV can play a role in Carbon Reporting and Energy  
 Management
£ Educating the energy managers/sustainability managers on  
 ROI, 3 year ROI
£ Integration of PV into buildings, facades, whole building  
 generates power & performance gap
£ Zero carbon inverters
£ How to educate consumers on the benefits of PV, see the  
 consumer focused ‘life shines brighter’ campaign
£ Heron Tower – use of PV within building allowing it to achieve  
 BREEAM rating of ‘excellent’

Practical installer
Plumb Center is returning with its hugely popular Practical 
Installer, which offers live demonstrations and advice on how 
installers can take advantage of the emerging renewable 
technologies market. 

More than an exhibit, Practical Installer is an interactive attraction 
that combines guest speakers and industry advice with 
showcases of the latest sustainable technologies.

Practical Installer is a unique ‘working’ showcase, demonstrating 
the installation and operation of renewable and energy efficiency 
products in a retro-fit environment. This is a great stop for 
installers looking for practical advice and solutions involving the 
latest advances in solar and renewable technologies.

Conference and seminars
Ecobuild 2014 will feature an information programme, attracting 
over 600 speakers. At the heart of the programme is debate, 
learning and information exchange, led by internationally 
renowned academics, ministers, industry leaders and celebrity 
speakers. All speakers will now appear on the show floor and 
there will be two spectacular arenas to house the conference 
programme. 

The three-day programme will focus on topics relevant to the 
whole industry including developers, architects, contractors and 
housebuilders. The conference will cover a wide range of issues 
from energy policy and the future of our cities right down to the 
right way to deliver zero carbon homes and buildings that work 
as designed.

Topics include ‘Is green the right strategy for growth?’, ‘What 
sustainability expertise has the UK got to offer China?’, ‘Should 
minimum EPC standards be applied to all buildings?’ and ‘What 
is more effective – community energy solutions or the Green 
Deal?’

Visitors can also contribute to The Ecobuild Debate ‘Do we have 
a blueprint for the resilient city of the future?’ joining experts 
such as Professor Ricky Burdett, Professor of Urban Studies and 
Director, LSE Cities, London School of Economics and Political 
Science and Peter Guthrie, Director of the Centre for Sustainable 
Development, University of Cambridge.

In addition to the two Ecobuild arenas, there will be six new 
content zones on the show floor. Building Performance & BIM, 
Refurbishment & Retrofit, Green Energy, Design, Water, Waste 
& Materials and Future Cities will host Ecobuild’s seminar 
programme and drop in advice clinics delivered by industry 
leading organisations. 

In 2014 the Ecobuild experience will be easier to navigate than 
ever before, thanks to the introduction of three core areas to the 
event. 

The Sustainable Design and Construction zone focuses on the 
topic that has been at the heart of Ecobuild since it launched 
a decade ago. Here, visitors can learn about the latest design 
ideas, future construction materials, lighting and technical 
solutions to sustainable construction challenges. New and 
existing innovations, such as the role of Building Information 
Modelling (BIM) will be a central feature of the 2014 show.

The Future Cities zone will incorporate a range of topics from 
biodiversity and greening cities to infrastructure, water and 
waste, technology and transport – all of which are crucial 
to creating a sustainable future for an ever changing global 
population.

The Green Energy zone addresses another hot topic for Ecobuild 
2014, championing key energy issues and providing guidance 

42-44 Ecobuild vFINAL DR.indd   43 10/12/2013   14:40



CONFERENCE I PROFILE

44  www.solar-uk.net  I  Issue IV 2013

and practical advice on policy and legislation. This area will 
include a range of features on renewable energy, resource 
management and energy efficiency.

Solar professionals should check out the extensive Green Energy 
seminar programme. Highlights include:

£ Ray Noble, PV Specialist, Solar Trade Association (STA),  
 Co-chair, Government’s Solar Strategy Group, and Consultant,  
 National Solar Centre (NSC), will chair a lively session this  
 session looks at the government’s energy strategies;  
 incentives (new and revised) and the impact the 2014 Part L  
 changes are likely to have on the UK’s renewables market.

£ Discussion will centre upon the important role that the  
 renewables market will play in Britain’s ambition for cleaner,  
 greener and more secure energy sources. Visitors can also  
 join Ray for Ecobuild’s ‘Solar roadmap to 2020’
£ Benefitting from the non-domestic renewable heat incentive  
 (RHI) is set to be a big topic at Ecobuild 2014, bringing  
 together visitors and big names from across the industry. 
£ Chaired by Paul Thompson, Head of Policy, Renewable  
 Energy Association (REA), topics to be covered include an  
 overview of policy and direction, details of the incentive, what  
 impact will the RHI have in the biomass and heat pump  
 markets. Paul will be joined by Tirso Gomez Guerra, Non  
 Domestic RHI Technical Manager, Ofgem and Paul Clark,  
 Managing Director, Rural Energy, David Rae, Chief Financial  
 Officer, Innasol. 

£ On the domestic side, Mike Landy, Head of On-site  
 Renewables, Renewable Energy Association (REA) will look at  
 paybacks, benefits and the efficiencies of different  
 technologies (air & ground source heat pumps, biomass and  
 solar thermal) and asks how each technology can provide  
 cost-effective solutions for low- and zero carbon energy.
£ Stuart Elmes, CEO, Viridian Solar, and Chair, Solar Thermal  
 Committee, Solar Trade Association (STA) will raise the  
 important question of what impact will the RHI have on solar  
 thermal?
£ Tim Pollard, Head of Sustainability, Wolseley will also head up  
 a discussion around the domestic RHI and the opportunities it  
 presents to both installers and householders.
£ Steve Pester, Principle Consultant, BRE will lead discussion  

 on advances in PV technologies at Ecobuild 2014. From thin- 
 film cells to organic solar film for BIPV, to the new application  
 of PV-generated power for heating and hot water - this session  
 approaches advances in PV technologies from a case-study  
 perspective and asks what are the benefits and efficiencies  
 these new advancements bring; how can they best be  
 integrated; and how can they contribute to cost-effective  
 solutions for zero-carbon buildings. 
£ Steve will be joined by Kevin Arthur, Founder and Chief  
 Executive, Oxford Photovoltaics who will discuss turning  
 tall Buildings into vertical power stations – a new class of BIPV  
 using perovskite thin-film cells. Organic solar film for BIPV will  
 be covered by Thibaud Le Séguillon, CEO, Heliatek whilst  
 Chris Laughton, Managing Director, The Solar Design  
 Company will ask the important question - PV for heating and  
 hot water - does this make sense?

£ Advances in energy storage technologies will also be hot on  
 the agenda at Ecobuild 2014 bringing together a panel  
 to discuss new technologies which have already been  
 commercialised and evaluate the when, where and how to  
 maximise the benefits across different building types and on  
 varying scales.

£ Dr Tim Fox, Head of Energy and Environment, Institution  
 of Mechanical Engineers will be covering an overview and  
 opportunities in the current policy landscape and  Anthony  
 Price, Director, Electricity Storage Network will look  
 at maximising the value of electricity storage. Energy  
 masterplanning – energy storage as part of an integrated  
 energy plan will be taken by Maged Hanna, Engineer, building  
 Engineering, AECOM.

How do I get in?
Registering for a free Ecobuild ticket is easy to do online, just 
visit www.ecobuild.co.uk/ and fill out the form. 
Once you’re signed up it is a good idea to look at what you want 
to see. The seminars and conferences run on a first come, first 
served basis so be sure to arrive with plenty of time to spare. 
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A CHARITY and a solar business are seeking to light up the lives 
of school children in Malawi with the aim of providing power to 
15,000 people and creating the first solar powered community 
in Africa. The £100,000 campaign will also facilitate the creation 
of employment, enable businesses to flourish and Malawians to 
extend the length of their day which still ends with natural light.

The campaign, in the bicentenary year of the birth of one of 
Malawi’s most famous adopted sons, Scottish explorer David 
Livingstone, is an ambitious extension of a successful operation 
last year. The two organisations, Spirit Aid and Renewable 
Resources, joined forces when the New Lanark headquartered 
company installed solar panels to produce the power and also 
donated laptop computers to facilitate internet access. The 
installation took place at a local school in Mphata-Milonde, 
Malawi. Eleven panels were attached to batteries in order to 
power the school as a stand-alone building without access to a 
grid connection. But now the two organisations have upped the 
ante and they want to extend the project to ‘light up’ the entire 
village and its surrounding areas.

Solar light and internet access would also improve the 
educational lot of what was to all intents and purposes still a 
‘bush community’. Part of the plan was to set an infrastructure 

in place to educate the children to become future teachers and 
other professionals including future solar engineers.

Spirit Aid has been working in partnership with the community 
of Milonde, Malawi for the last four years. The organisation has 
initiated a feeding programme for high school pupils which feeds 
500 pupils every school day. 

David Hayman said: “Eleven graduates are now working as 
primary teachers in the community, two are police officers, two 
are health and welfare inspectors and one is a midwife. It is a 
wonderful success story in the heart of the African Bush.”

Spirit Aid was set up to support children and young people 
around the world by running humanitarian projects in places 
such as Kosovo, Guinea Bissau, Afghanistan, Sri Lanka and 
South Africa, as well as at home in Scotland.

Charity seeks help with 
solar work in Malawi
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