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Looking for the best mounting
system? Get hooked.
N ovo t e g r a i s o u r ve r y o w n m o u n t i n g sys t e m w i t h ex t r a o r d i n a r y q u a l i t i e s :
F i n d o u t a b o u t t h e b e n e f i t s a n d g e t h o o ke d .
Easy to install? Get hooked.
Novotegra is easy to install on a wide range of roof types.
It consists of roof hooks, rail variations, and our proven
clamp technology. The Novotegra system is
designed according to current norms set by the Eurocode.

Extremely stable? Get hooked.
Novotegra is constructed from durable and corrosion
resistant materials and is extremely resilient, even
under heavy snow and wind load conditions. All variants
are TÜV certified.

Simple to design? Get hooked.
Our Solar-Planit software makes system design a cinch
and installation easy as each array can be customised
online very quickly. This saves you time and money when
quoting and installing.

Looks great? Get hooked.
With the ability to adjust the height of the roof hooks, Novotegra makes it easy to create an aesthetically pleasing
array on an uneven roof. The rails can also be used for
cable containment which eliminates wear and improves
the aesthetics further.

r.e.sponsible for your success.
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industryview
By Jackie Cannon, Editor

Bye Bye DECC
WITH MORE TWISTS AND TURNS than a Jeffrey Archer best
seller the last few months in politics has been turbulent to say
the least. The newly formed Tory government under Theresa
May announced that the Department of Energy and Climate
Change (DECC) would be disbanded, eight years after it was set
up under Labour. Its functions, which include responsibility for
meeting carbon targets and levying subsidies for green energy,
would be transferred to a business department led by Greg
Clark.
Are we really surprised? Not really. Is it a good thing?
Definitely not!! As Ed Miliband, the department’s first
secretary of state remarked “departments shape
priorities, shape outcomes.”
Secondly the incorporation of energy management
under business is also a clear message that money
matters and that energy will be managed
as a business. Even the word climate has
been removed.
Another red flag is the choice of Andrea
Leadsom as environment minister. Ms
Leadsom is infameous for asking on
her first day as an energy minister, the
now infamous question… is climate
change real?
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Does it matter?
To be fair these restructurings happen every so often. Prior
to DECC we had BERR and prior to BERR we had the DTI.
Essentially what matters is that the civil servants who have the
expertise and experience move into the new department.
The reality is the requirements of cutting emissions and of energy
security remain the same and the budgets in the LCF have been
set. DECC have set out their policy objectives in relation to the
various schemes (CfDs, FiTs and RHI). Obviously we have not
yet had details of the CfD auction scheduled for this autumn
so there is a possibility that this will be hampered by the
re-organisation.
Of more concern, at a time when the government is trying
to cut the deficit, and civil service costs, they are creating
a Brexit department and apparently intending to employ a
shedload of new civil servants dedicated to new trade
deals. You therefore have to wonder which areas
of government which are now deemed of lesser
priority than Brexit (such as energy and climate
change) will bear a greater burden of cuts.
I think it’s fair to say renewables needs a new
champion government and a new energy plan
to see solar PV back on track.
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Colas trials solar road solution
COLAS is set to start trialling its innovative
solar road solution, Wattway, and is in the
process of identifying potential sites with
clients interested in the world’s first ever
photovoltaic road surfacing.
The technology provides clean,
renewable energy in the form of electricity,
while allowing for all types of road traffic.
Installed on top of an existing road
surface, the solar panels are extremely
lightweight and strong. Carl Fergusson,
Colas Executive Director Strategy &
Development, said: “Without doubt this is
an extremely exciting time for the industry
and we are looking for a number of
forward-thinking clients who are interested
in running Wattway trials with us. The
UK trials will form part of about 100 trials
taking place world-wide.”
Designed and tested to endure vehicles
continuously passing over the surface,
the panels are only 7mm thick and are
applied on the surface by using a high
performance resin. A glass bead resin
coating is also applied to allow the
surface to provide acceptable frictional
performance without significantly affecting
the solar panels efficiency.
The power generated by Wattway has
the potential to be used for highways
and transportation infrastructure, such as
Variable Message Signs and street lights,
but also could be returned to the grid or
used to supply energy to nearby homes
and businesses. An innovative source of
renewable energy, it is particularly well
suited for smart grids and short-circuit
electricity production, as the need for new
sources of energy and electric mobility
continues to rise.
Carl added: “The first trial has already
begun in France and by producing
renewable energy, Wattway will certainly
play a major role in building smart,
sustainable roads of the future.”
Data will be gathered on Wattway’s
functionality in parallel with the site
requirements, as well as how efficiently
it generates energy. This will be shared
with Colas’ Campus for Science and
Technology (CST) near Paris, where
Wattway was developed over a five-year
period in conjunction with other key

partners and where the innovation is now
being pre-industrialised for a full scale
global launch from 2018.
Colas’ CST is a cornerstone of the
global technical network, providing a
platform of capability to serve the Colas
Group as a whole. Colas’ UK project
engineering arm plays a key role in
collaboration and sharing knowledge
to further develop further market driven
solutions and innovations. Each solar
panel is comprised of an array of 15-cm
wide cells making up a very thin film of
polycrystalline silicon that transforms solar
energy into electricity. These extremely
fragile photovoltaic cells are coated
in a multilayer substrate composed of
resins and polymers, translucent enough
to allow sunlight to pass through, and
resistant enough to withstand even large
vehicle traffic.
The composite perfectly watertight
“sandwich” is also designed to adapt to
the pavement’s natural thermal expansion.
The surface that is in contact with vehicle
tyres is treated to ensure skid-resistance
equivalent to conventional asphalt mixes.
Electrical connections can be installed at
the edge of the carriageway or in ducts
integrated in the panels themselves. Lastly,
electronic circuit breakers ensure safety.
“The trial sites will allow us to experiment
with different ways to use this innovative
technology and the feedback will help us
validate the most appropriate solutions for
our market. By reviewing feedback from
our UK trial sites, will allow us to validate
the most appropriate solutions for the UK
market, which will ultimately help build
our offers for full scale launch as of 2018,”
said Carl.

ReneSola
announce sale
of four utility
scale projects
RENESOLA has announced that it
has sold four operational, PV assets
in England to Equitix Fund IV, a
market leading investor and fund
manager. Powered by ReneSola’s
Virtus II modules, the four utilityscale projects have a combined
capacity of approximately 20 MW
and are located in Derbyshire,
Devon, Northamptonshire and
Notthinghamshire.
All of these projects were connected
to the grid in March 2016 and are
qualified under the 1.3 Renewable
Obligations Certificate (ROC)
program. The sale was transacted
in GBP and ahead of completion,
ReneSola entered into hedging
transactions to protect the project
value in US dollars.
Xianshou Li, ReneSola’s Chief
Executive Officer, said, “The sale
of the four UK projects extends our
track record of rapidly developing
and monetizing projects in attractive
developed markets. Because of the
potential for fluctuations in the global
economy, we have taken measures
to protect the value of our project
assets.
“We believe the successful
monetization of our project pipeline
along with our improving profitability
and balance sheet will provide us
with the capital resources to support
our growth. With more than 300
MW of projects in our late-stage
development pipeline around the
world, we remain confident in our
ability to execute our downstream
strategy and generate profits and
cash flow for the remainder of 2016
and 2017.”
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DNV GL acquires solar monitoring provider
GreenPowerMonitor
DNV GL has acquired GreenPowerMonitor, a provider of
solar monitoring, control and asset management systems.
GreenPowerMonitor, established in 2008 and headquartered
in Barcelona, Spain, employs 56 solar software experts who
serve over 200 customers globally. Through the acquisition
GreenPowerMonitor will gain access to DNV GL’s larger global
network. Its monitoring systems help developers, owners and
asset managers of large-scale solar power plants to optimize the
performance of their plants.
“The combination of DNV GL and GreenPowerMonitor is
an excellent strategic fit and will enable us to serve our joint
customer base with even better services. In particular, it brings
together world leading domain knowledge, technical expertise
as well as digital delivery platforms and data-driven services. I
am sure this, together with our trusted independent position, will
enable us to help the solar industry to advance even further”,
says Remi Eriksen, Group President and CEO of DNV GL.
“Global installed PV capacity is expected to triple over the
next five years and by 2025 it should be the most economical
form of electricity in many regions of the world. By joining
forces with GreenPowerMonitor, we will be able to better

support the industry in its growth ambitions,” says Ditlev Engel,
CEO DNV GL – Energy. “With 150 solar experts, DNV GL
and GreenPowerMonitor together become one of the largest
independent solar service providers that support the industry
including monitoring and control of 5 GW of solar generation
globally.
Our joint expertise from more than 5,500 projects in solar due
diligence, testing, monitoring and asset management will help
identify and mitigate risks, provide investor confidence and push
the industry to the next level. Customers will be able to see and
learn more about our new joint offerings at our booth at the
Intersolar North America exhibition on the 12 of July.”
Juan Carlos Arévalo, CEO of GreenPowerMonitor, says: “This is
an important milestone and true recognition of our capabilities
as a provider of scalable monitoring and control system software
for the solar industry. This transaction will strengthen our global
delivery capabilities and continued technological development,
benefitting customers and industry partners, as well as creating
interesting opportunities for our employees. Our full team in
Barcelona, Spain and San Jose, California in the USA will
continue to serve our customers even better going forward.”

M&S customers invited to invest in
new community energy scheme
M&S and Energy4All have launched
M&S Energy Society – an new initiative
designed to generate renewable electricity
from solar panels installed on M&S stores
from Cheshire Oaks to Cheshunt. The
project is a unique collaboration between
a major retailer and community energy
organisation.
The Society is inviting members to invest
£100 to £100,000 towards solar panels
which will be installed on up to nine M&S
stores. M&S will then buy back the energy
to power its stores. The Society is targeting
an interest rate of 5 percent each year for
its Members; parents and grandparents
can also purchase shares on behalf of
children or grandchildren.
As well as providing an alternative
investment opportunity for ethically
conscious customers, each installation
will result in a reduction of CO2 emissions

released by the M&S stores. The initiative
will also help to fulfil M&S’s green energy
commitment; to ensure that 50 percent of
electricity used in its UK and ROI building
operations comes from small-scale
renewable sources by 2020.
After paying interest to its Members, any
remaining funds will be invested back into
the community, helping to deliver M&S
Energy Society’s social and environmental
aims; Members will decide which causes
will benefit from the money raised.
Lydia Hopton, Plan A Project Manager
at M&S said, “This project is a great
opportunity for customers to invest in
green energy and help the environment,
while also supporting local community
groups. We’re really excited that M&S
will be the first retailer to launch a
scheme of this kind”. Mike Smyth,
Chair of Energy4All said, “There’s a real

appetite for community energy funds.
With community energy, investors can see
the tangible difference their investment
makes. Every pound invested means
more solar panels, increasing renewable
energy generation and cutting carbon
emissions every day. We’re really pleased
to be working with M&S and looking
forward to getting started”.
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Northumbrian water explores
solar future on Teesside
A SIGNIFICANT INSTALLATION of solar
power at one of the North East’s largest
environmental management sites could
pave the way for greater use of renewable
energy across the region.
The 943 solar panel array at Northumbrian
Water’s Bran Sands waste water treatment
plant in Middlesbrough is believed to be
one of the biggest commercial rooftop
mounted installations in the North East.
It has been installed as part of a Power
Purchase Agreement (PPA) with solar
energy company Lightsource Renewable
Energy.
The system, fully funded, designed, and
operated by Lightsource, provides a
simple solution for Northumbrian Water’s
power needs whilst creating significant
energy and carbon savings, equal to
taking 24 cars off the road per year. Data
from Bran Sands will be used to assess
the potential for further installations across
Northumbrian Water sites.
Initial data has shown that the scheme is
on course to meet the projected savings
of £6,353 in the first year of installation,
with total cost reductions of more than
£386,000 projected over 20 years.
Steve Coverdale, Bran Sands Plant
Manager, said: “By installing solar energy
at Bran Sands, we can continue to move
from being a net importer of energy to
parity or even one day a slight exporter.
The panels will provide performance data
that is specific to our region that will help
to evaluate the value of further roll-out
across our North East estate.
“At Northumbrian Water, we are constantly
looking at ways to make our operations
more energy efficient and sustainable,
reducing costs at the same time as
protecting the environment. The results
so far have been positive at Bran Sands
and we will continue monitoring what can
be achieved to determine the position of
solar energy in the company’s ongoing
energy mix.”
The installation is the latest phase in
Northumbrian Water’s strategy to make

Bran Sands, which provides wastewater
treatment for approximately 300,000
customers including major multi-national
companies on Teesside, self-sufficient in
energy. The availability of roof space big
enough to accommodate the 250kWp
peak capacity system, capable of
significantly reducing CO2 emissions and
energy bills, created the opportunity to
not only achieve this on-site, but to assess
the effective power of solar energy in the
North East’s climate.
Installation of the panels was completed
and connected inside a fortnight, allowing
Northumbrian Water and Lightsource to
beat the deadline for the Government’s
reduction in Feed-in Tariff (FIT) support.
The FIT scheme is designed by UK
Government to encourage uptake of
a range of renewable and low-carbon
electricity generation technologies.
ETS Markets Limited, an expert in carbon
and renewable energy markets, acted as
advisor on the project.
Nick Boyle, CEO of Lightsource, said:
“The unique quality of solar power is that
it is scalable and can be deployed very
quickly and efficiently, as demonstrated
by this project with Northumbrian Water.
Whilst on this occasion we were able to
utilise facilities on-site, our private wire
PPA solutions do not require businesses
to allocate land or roof space to us.
“This is the new world of electricity supply,
which we are calling the solar revolution.
Energy intensive businesses can now
choose to procure solar electricity with no
hassle, and Lightsource remains at the
forefront of this exciting paradigm shift.
“The Bran Sands scheme is a prime
example of the role reliable renewable
technologies can play in helping
businesses to take control of their energy
costs and reduce their carbon footprint,
demonstrating that cost-effective and low
carbon energy generation is within reach
of any organisation. The project will also
provide data that will help to inform further
projects in the region, allowing them to
secure their energy future as well.”

Investec Bank
arranges the
reﬁnancing of
Canadian Solar
UK portfolio
INVESTEC BANK has arranged the
long term refinancing of a portfolio of
four UK projects totalling 40 MW solar
portfolio owned by Canadian Solar.
The long term debt was provided
by Bayern LB after Investec ran
competitive process for Canadian
Solar. Investec originally provided a
short term bridging facility that funded
the portfolio shortly after its connection
to the electricity grid.

Olivier Fricot, head of Power and
Infrastructure Lending, Investec, said:
“Having supported Canadian Solar in
its first ROC based project financing
Investec is delighted to have arranged
a long term financing solution on very
attractive terms to Canadian Solar. It
further endorses the expertise of our
team in the UK renewables sectors
where we continue to see a strong
level of lending and M&A activities.”
“We are delighted to complete this
project financing facility” said Dr.
Shawn Qu, Chairman and Chief
Executive Officer of Canadian Solar.
“This facility underscores Canadian
Solar’s strength as a global tier-1
player that has broad support from
international financial institutions.
We look forward to continuing our
partnership with BayernLB and
Investec to support the sustainable
growth of our global project
business.”
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Anesco Community Energy
doubles solar farm portfolio
ANESCO COMMUNITY ENERGY has
purchased another two solar farms.
It has agreed the purchase of the sites
from Anesco Ltd following its acquisition
of solar farms in Chesterfield and Stratford
in March and brings its generation
capacity to 19MW, including 4MWh of
battery storage.
Anesco Community Energy worked with
Close Brothers to finance the buying of
the ‘Willows’ and ‘Poplars’ solar sites,
both located in Stratford-upon-Avon.
Each of the new farms will be fitted with a
battery storage unit, which will enable the
site to store electricity and release it at a
time when the grid needs it most.
Like their predecessors in Chesterfield
and Stratford, the new solar sites
will have a public funding element,
meaning anyone living in the UK has
the opportunity of investing in the solar
farms. Members of the public will be
able to invest in the projects through the

purchase of solar bonds and a portion of
profits from the sale of power will be given
to local charities.
Adrian Pike, chairman of Anesco
Community Energy, said: “We’ve been
delighted with the acquisition of the
Chesterfield and Stratford sites so to
replicate that success is the logical next
step. We’ll be looking to open up the
two new projects for public investment
through our peer to peer lending partner,
Trillion Fund, within the next few weeks
so that members of the public have
the opportunity to invest in these new
community energy projects.”
Commenting on Anesco Community
Energy’s future plans Adrian said: “The
funding we have received from Close
Brothers has allowed us to really hit the
ground running, purchasing four solar
farms within just two months of setting
up. This latest investment will enable us
to expand our portfolio even further in the

coming months and progress our mission
to combat climate change while having a
positive impact on local communities.”
Anesco Community Energy was launched
in April and brings together the leading
forces in renewable energy, finance and
energy efficiency. The company aims to
reduce the UK’s carbon footprint while
boosting community groups across
the country by allowing members of
the public and businesses to invest in
renewable projects such as solar farms.

LUXCARA acquires an additional solar portfolio in the UK
LUXCARA, an independent European
asset manager for renewable energy
investments, has acquired two additional
solar projects in the United Kingdom from
Conergy. On completion, the plants will
have a total output of 19.5 MW. LUXCARA
will add the portfolio to its third renewable
energy fund, FLAVEO Infrastructure
Europe SCS SICAV-FIS – Solar and Wind.
This means that the fund portfolio has
increased almost over 190 megawatts
since its launch in September 2015,
comprising solar farms and onshore wind
farms in Germany, the United Kingdom
and Norway. The investment volume is
just above EUR 500 million.
“We have succeeded in acquiring another
attractive project portfolio from Conergy.
Both projects will be connected to the
grid in June 2016 and receive a feed
in tariff. This means a stable, long-term
contribution to the overall fund portfolio is
guaranteed for our investors,” commented

Dr Alexandra von Bernstorff, Managing
Partner of LUXCARA.
“We are thrilled to strengthen our
relationship further with LUXCARA with
the sale of this portfolio – our second to
LUXCARA this year,” said Rasmus Friis,
Conergy’s President of Europe, Middle
East, Africa and India. “Conergy’s fully
integrated business model has allowed
us to present LUXCARA with solar sites of
the highest quality that we know will bring
an abundance of social, economic and
environmental benefits to their respective
communities.”
The solar farm in Manor Farm in Wales
has an output of 9.5 MW, while the farm in
Laceby in the north-east of England has
an output of 10.0 MW. Both of the plants
are FIT (feed-in tariff) projects, long-term
subsidised projects with a fixed feed-in tariff.
This is made possible by a CIC (Community
Interest Company), a special form of

non-commercial enterprise in which the
local community participates in the profits
generated by the respective plant.
“Our many years of expertise, solid
network and strong reputation mean
we enjoy the broad market access we
require to identify high-quality, sustainably
profitable renewable energy projects
and acquire them for our investors. The
fund that was launched in September
2015 currently has a subscription
volume of EUR 170 million, of which 80
percent is already invested in assets
following the latest acquisition, and we
are in the process of negotiating further
transactions,” added von Bernstorff.
The third fund Solar and Wind launched
and managed by LUXCARA is a sub fund
of the FLAVEO Infrastructure Europe
SCS SICAV-FIS partnership and is
exclusively for institutional investors, who
can invest through subordinate bonds,
securitisations and direct investments.
Issue II 2016 I www.solar-uk.net 9
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Flipping a chemical switch
helps perovskite solar cells
beat the heat
International research team demonstrates new approach to
making thermally stable solar cells.
THIN FILMS of crystalline materials called perovskites
provide a promising new way of making inexpensive
and efficient solar cells. Now, an international team of
researchers has shown a way of flipping a chemical
switch that converts one type of perovskite into another
— a type that has better thermal stability and is a better
light absorber.
The study, by researchers from Brown University, the
National Renewable Energy Laboratory (NREL) and
the Chinese Academy of Sciences’ Qingdao Institute
of Bioenergy and Bioprocess Technology published in
the Journal of the American Chemical Society, could be
one more step toward bringing perovskite solar cells to
the mass market.
“We’ve demonstrated a new procedure for making
solar cells that can be more stable at moderate
temperatures than the perovskite solar cells that most
people are making currently,” said Nitin Padture,
professor in Brown’s School of Engineering, director
of Brown’s Institute for Molecular and Nanoscale
Innovation, and the senior co-author of the new paper.
“The technique is simple and has the potential to
be scaled up, which overcomes a real bottleneck in
perovskite research at the moment.”
Perovskites have emerged in recent years as a hot
topic in the solar energy world. The efficiency with
which they convert sunlight into electricity rivals that
of traditional silicon solar cells, but perovskites are
potentially much cheaper to produce. These
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new solar cells can also be made partially transparent for use in
windows and skylights that can produce electricity, or to boost
the efficiency of silicon solar cells by using the two in tandem.
Despite the promise, perovskite technology has several hurdles
to clear — one of which deals with thermal stability. Most of the
perovskite solar cells produced today are made with of a type
of perovskite called methylammonium lead triiodide (MAPbI3).
The problem is that MAPbI3 tends to degrade at moderate
temperatures.
“Solar cells need to operate at temperatures up to 85 degrees
Celsius,” said Yuanyuan Zhou, a graduate student at Brown who
led the new research. “MAPbI3 degrades quite easily at those
temperatures.”
That’s not ideal for solar panels that must last for many years. As
a result, there’s a growing interest in solar cells that use a type of
perovskite called formamidinium lead triiodide (FAPbI3) instead.
Research suggests that solar cells based on FAPbI3 can be more
efficient and more thermally stable than MAPbI3. However, thin
films of FAPbI3 perovskites are harder to make than MAPbI3
even at laboratory scale, Padture says, let alone making them
large enough for commercial applications. Part of the problem
is that formamidinium has a different molecular shape than
methylammonium. So
as FAPbI3 crystals grow, they often lose the perovskite structure
that is critical to absorbing light efficiently.
This latest research shows a simple way around that problem.
The team started by making high-quality MAPbI3 thin films using
techniques they had developed previously. They then exposed
those MAPbI3 thin films to formamidine gas at 150 degrees
Celsius. The material instantly converted from MAPbI3 to FAPbI3
while preserving the all-important microstructure and morphology
of the original thin film.
“It’s like flipping a switch,” Padture said. “The gas pulls out the
methylammonium from the crystal structure and stuffs in the
formamidinium, and it does so without changing the morphology.
We’re taking advantage of a lot of experience in making excellent
quality MAPbI3 thin films and simply converting them to FAPbI3
thin films while maintaining that excellent quality.”
This latest research builds on the work this international team of
researchers has been doing over the past year using gas-based
techniques to make perovskites. The gas-based methods have
the potential of improving the quality of the solar cells when
scaled up to commercial proportions. The ability to switch from
MAPbI3 to FAPbI3 marks another potentially useful step toward
commercialization, the researchers say.
“The simplicity and the potential scalability of this method was
inspired by our previous work on gas-based processing of

Researchers have developed a simple method for converting one type
of perovskite to another form that’s better able to take the heat of a
solar panel. Padture Lab / Brown University.

MAPbI3 thin films, and now we can make high-efficiency FAPbI3based perovskite solar cells that can be thermally more stable,”
Zhou said. “That’s important for bringing perovskite solar cells to
the market.”
Laboratory scale perovskite solar cells made using this new
method showed efficiency of around 18 percent — not far off the
20 to 25 percent achieved by silicon solar cells.
“We plan to continue to work with the method in order to further
improve the efficiency of the cells,” said Kai Zhu, senior scientist
at NREL and co-author of the new paper. “But this initial work
demonstrates a promising new fabrication route.”
©2016 Permission required.
Angel Business Communications Ltd.

Other authors on the paper were Mengjin Yang from NREL
and Shuping Pang from CAS Qingdao Institute of Bioenergy
and Bioprocess Technology. The work was supported by the
National Science Foundation (DMR-1305913, OIA-1538893)
and the Department of Energy (DE-FOA-0000990).
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Solliance paves way to
upscaling perovskite PV
modules
Holst Centre, imec and ECN partnership realises 10 percent efficiency
on an aperture area of 168 cm2
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SOLLIANCE, a partnership of R&D organisations working in
thin-film photovoltaic solar energy (PV) in the ELAT region
(Eindhoven-Leuven-Aachen) has demonstrated a record 10
percent aperture area power conversion efficiency for its upscaled thin-film perovskite photovoltaic modules. The efficiency
was measured on an aperture area of 168 cm2.
25 cells were serial connected through an optimised P1, P2,
P3 interconnection technology. The PV module was realised on
a 6x6 inch2 glass substrate using industrial scale-able slot die
coating in combination with laser patterning. Furthermore, the
PV module was packaged by applying a flexible barrier using a
lamination process.
This result could be realised due to the intensive collaboration
within Solliance. Based on previous optimisation on 16 cm2
modules, the Solliance team was able to quickly transfer this
to a 6x6 inch2 sized glass substrate using the developed blade
coating process and the optimised mechanical patterning
technology. In this case a 156 cm2 aperture area module with 10
percent efficiency was realised comprising of 24 interconnected
cells.
This was then used as starting point for the realisation of above
mentioned 168 cm2 PV module. These results demonstrate the
up-scalability of this new thin film PV technology. Apart from the
electrodes currently used, all layers can be processed in ambient
environment and at temperatures below 120°C. This shows the
low production cost potential of this new emerging thin film PV
technology.
Further, the deposition and interconnection technologies used
for obtaining these results are industrially available for Sheet-toSheet as well as for Roll-to-Roll manufacturing. The latter allows
for creating high volume production in the future. The current
world record efficiency of a small lab scale perovskite based PV
cell is 22.1 percent.
“The challenge is to upscale perovskite cells to larger size
industrially process-able modules with high efficiency and long
lifetimes at low cost. The current result, presented on an aperture
area comparable to standard commercial silicon solar cells,
shows that Solliance, with its in depth know how on processing
of organic PV and CIGS and its vast Sheet-to-Sheet and Roll-toRoll pilot production infrastructure, is excellently placed to realise
this upscaling. These 10 percent up-scaled perovskite based
PV modules are first and important steps in this development, “
explained Ronn Andriessen, program manager of the perovskite
based PV program at Solliance.
“We are confident to boost quickly the up-scaled Perovskite
based PV module efficiency further above 15 percent by
using very low cost materials and processes. But besides
demonstrating the up-scalability of these highly efficient

“

The challenge is to upscale
perovskite cells to larger size
industrially process-able modules
with high efficiency and long
lifetimes at low cost. The current
result, presented on an aperture
area comparable to standard
commercial silicon solar cells,
shows that Solliance, with its in
depth know how on processing of
organic PV and CIGS and its vast
Sheet-to-Sheet and Roll-to-Roll pilot
production infrastructure,
is excellently placed to realise
this upscaling

”

Perovskite based PV devices, we are also currently working hard
to stabilise further the performance of these devices under real
life operational conditions”, he added.
Solliance is conducting advanced research on the development
of Perovskite based PV modules and its applications with its
industrial partners Nano-C, Solartek, DyeSol and Panasonic.
With this result the Solliance R&D partners and their industrial
partners demonstrate the strength of their research framework
for the development of industrial Perovskite based PV modules.
Solliance partners are: ECN, imec, TNO, Holst Centre, TU/e,
Forschungszentrum Jülich , University Hasselt and Delft
University of Technology. Solliance is supported by the Dutch
province of North Brabant, which has dedicated € 28 million
to Solliance. On June 12, 2014 Solliance opened a new large
shared laboratory at the High Tech Campus in Eindhoven with
pre-pilot production facilities, complementing the partner’s labs
which are also available to the other partners.
©2016 Permission required.
Angel Business Communications Ltd.
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The impact of
World War II
on todays
solar market
Dynasafe BACTEC explains why an event
that finished over 70 years ago still has a
significant impact on today’s UK ground
mounted solar industry.
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DESCRIBING WORLD WAR II as an event might be understating
the scale, complexity and upheaval that the world went through.
However, there is no doubt the legacy of the war is still being felt
today across many areas of society, in its own unique way this
has affected the construction and development industries, which
now includes the ground mounted solar industry.
At the start of hostilities in 1939 there were a significant number
of military and manufacturing facilities across the UK supporting
the war effort. As the war progressed the number and size of
these facilities increased significantly. These locations were
guarded by regular military forces, as well as the Home Guard;
the locations around the UK, and the strategic importance of the
site would dictate the level of defence.
As well as military locations such as airfields, barracks and naval
bases most population centres, manufacturing and industrial
facilities had their own range of defence measures. These ranged
from barrage balloons, anti-aircraft installations and armed troops
to protect from aerial attacks. These facilities were also defended
by various ground defences including mine fields, pill boxes with
heavy machine gun installations, mortars and other weaponry. As
the war progressed, and particularly in the dark days of 1940 the
British forces increased their defensive capabilities as Operation
Sea Lion (the code name for the planned invasion of the UK)
was prepared. Measures to defend UK included increasing the
number and size of defensive locations, installing pipe mines
and other booby trap devices to detonate in case of invasion.
In addition to genuine facilities the UK Government ordered
the construction of decoy sites. Over 10,000 decoy sites were
believed to have been built throughout the UK. They ranged from
simple constructions such as lights in rural locations through
to complete replicas of complex military sites – often built at
half scale but convincing enough from altitude. The purpose of
these decoys were to lure approaching bombers to drop their
ordnance on these false targets and thus create minimal damage
to actual targets.

(approximately 592,000acres) of land. The military estate was
much larger than this before the war, during World War II a further
14.5 million acres of land was requisitioned by the Government;
additionally, 25 million square feet of storage and industrial
premises were requisitioned. The land used for this training
was primarily privately owned agricultural land and areas of the
countryside; the training locations were mostly in the north and
south of England.
After the war, the demilitarisation of these sites was not
consistently monitored and a number of sites suffered from poor
housekeeping which resulted in the uncontrolled dumping and
burying of munitions on the sites; this was considered as a safe
and cost effective method of disposal at the time!
Record keeping has also been proven to be poor relating to
the laying of pipe mines, minefields and other area denial items,
resulting in UXO not being found in recorded locations or found
in unrecorded areas.

© IWM (CH 17235) IWM Non Commercial Licence

It has been estimated that at the start of the war - 10% of
ordnance typically failed to detonate including air dropped
ordnance and the anti-aircraft munitions from defensive forces.
As the war progressed and munition production struggled, the
failure rated for bombs to detonate increased due to the poor
quality control.
As the tide of war turned in mid-1943 following the defeat of
North Africa and with the planned invasion of Italy in Autumn
1943, the Allied forces decided to invade France, and so
beginning the liberation of Northern Europe. Operation Overlord
was the code name for the large scale invasion of Normandy; the
Normandy Landing was the largest seaborne invasion in history,
with over 160,000 men landed on D-day and over 875,000 by the
end of June.
An event of this scale was not undertaken without considerable
planning and extensive training of the forces required for
the invasion. The MoD currently owns 240,000 hectares
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£ Health & Safety at Work Act 1974
£ Management of Health and Safety at work Regulations 1999
£ The Corporate Manslaughter and Corporate Homicide Act 2007
Furthermore, construction professionals have specific duties to:
£ The Construction (Design and Management) Regulations 2015
Which include, but are not limited to, ensuring the competence
of designers and contractors, the provision of information on
hazards and risk and the coordination of work to minimise health
and safety risks.

What implications does this historic, military use of UK land
have on the solar and the construction industries?
UXO (Unexploded Ordnance) still remains a risk; this risk should
always be considered where land has been used for military
activities or suspected it has been used for this purpose. A
significant number of solar developments have been completed,
are currently being constructed, or have secured planning
permission for land formerly used, or owned by the military.
This risk also applies to land historically used for, decoy sites or
industrial / manufacturing sites including civilian land known to
have been targeted for bombing.
UK or allied ordnance is far more likely to be found on a project
being constructed on former military land any UXO discovered
on these sites is likely to be found at depths similar to those
piled to for panel frames or the depth of sub surface service
installations.
In 2009, CIRIA published A Guide for the Construction Industry;
C681 Unexploded Ordnance (UXO). Dynasafe BACTEC Limited,
the UK’s leading UXO specialist, was a prominent member of the
steering group supporting the authors of the guide. The CIRIA
guidance is recognised as best practice for evaluating, mitigating
and identifying any suspected risk from UXO to a construction
project. All employers have responsibilities to;

Non-intrusive survey system

To manage potential UXO risk the CIRIA guidance covers four
main stages for a project:
£ Preliminary Risk Assessment (PRA)
£ Detailed Risk Assessment (DRA)
£ Risk Mitigation
£ Implementation
A further key area to consider is the final clearance certification
and the verification reporting. Dynasafe BACTEC provide
unrivalled UXO risk mitigation services covering the four stages
of risk for a project; supported with clear documented reports
detailing areas and depths that are certified free from ordnance.
Dynasafe BACTEC has considerable experience of ground
mounted solar projects and has worked directly for the client /
developer, design teams, also with civil engineers, installation
and M&E contractors.

Preliminary risk assessments
PRA’s should be completed as early as possible in the project
programme, and certainly ahead of any intrusive works on site,
including the site investigation works. PRA’s should clearly
reference the sources used to provide the information the risk
level is based upon. www.Bombrisk.com is an online PRA tool
developed by Dynasafe BACTEC, in partnership with FIND
Mapping, drawing historic information from over 100 geospatial
databases, providing an instant PRA for a project. To date
Dynasafe BACTEC has created over 100 PRA’s for UK ground
mounted solar developments, generating risk ratings from
negligible through to high risk.

Intrusive survey system
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Detailed risk assessments
Building upon the PRA, the recommendation for a detailed
risk assessment, created by a UXO expert, provides further
information on the historic use of the site, known bombing
densities and bomb strikes for the site area, adding further
information which may include proposed construction methods
and site specific geotechnical information. The detailed and
accurate information presented in this report, backed up with
recommended risk mitigation measures, allows the design
team to make informed decisions to safely and cost effectively
progress the project and facilitates options to reduce UXO risk
further.

Risk mitigation
Dynasafe BACTEC has worked with developers and main
contractors on many solar projects to mitigate the project’s
UXO risk. Simple solutions may be all that is required on lower
risk sites, such as a site specific UXO tool box briefing for the
construction staff; providing an awareness, of the historic use of
the site and items of ordnance they may find during construction
activities. Further mitigation measures include EOD (Explosive
Ordnance Disposal) Engineers monitoring shallow excavations
for suspect items of ordnance. The EOD Engineers provide real
time identification of suspect items; ensuring the identification
of any non-ordnance metal objects and preventing unnecessary
down time to the project and the progress of safe work.
For large sites, such as old airfields, large green field sites,
agricultural land, a non- intrusive survey will quickly and cost
effectively locate magnetic metal items up to 4m deep. The
magnetometer survey provides data, when filtered and run
through specialist software will analyse any magnetic anomalies
encountered. Located anomalies that are not potential ordnance
are discounted, typically leaving a small number of anomalies
requiring further investigations.

For brownfield sites where ferrous items are likely to be
encountered from old foundations, reinforced concrete
structures, old services or other metal inclusions an intrusive
survey will provide fast clearance for deep excavation areas
including piling locations or service routes.

Implementation
The key drivers for the undertaking and the completion of UXO
mitigation measures for a construction project are: all work
finished on time, avoiding delays, and not incurring extra costs.
Dynasafe BACTEC has considerable experience of working
with the project delivery team, as a specialist contractor, during
general construction phases or as a main contractor providing
UXO site clearance ahead of the construction team mobilising
to site. Provision of safe working procedures and processes
for dealing with UXO are provided and agreed by the client
and relevant civilian authorities. All site works are carried out in
accordance with the site plan and all stages are recorded for
inclusion in the final reports.

Clearance certification and validation
reporting
Some former MoD sites are sold into the private sector with
clearance certificates. It is critical that the scope and the limitation
of any accompanying certificate is understood before works
commence, to ensure that the site is actually free from ordnance.
Dynasafe BACTEC records all activities undertaken and presents
the results of all mitigation measures in a final report upon project
completion.
The report details all anomalous items found, whether ordnance
or other metal objects. In addition, three dimensional records of
all areas surveyed and cleared allowing any future works to be
undertaken and to be assessed for UXO risk, and determining if
further actions are required.

Case Study
Non-intrusive survey – Towed array Case Study
A former Royal Air Force station in the east of England
covering approximately 100 hectares was being developed
as a utility scale solar energy farm with a proposed capacity
of 33 Megawatts of power. The site was assessed by a UXO
Specialist as being at high risk of UXO with the threat coming
from numerous types of explosive ordnance ranging from,
Land Service Ammunition (LSA), pipemines and German High
Explosive bombs.
The recommendation within the UXO threat assessment was
for pro-active digital survey and investigation to be conducted
ahead of the development. The client contacted Dynasafe
BACTEC to enquire if there was a more efficient methodology
to conduct the non-intrusive survey in order to avoid any delays
to the construction programme.

Following a site reconnaissance and review of the UXO risk,
Dynasafe BACTEC deployed the bespoke non-intrusive digital
magnetometer towed survey array within 7 days. The survey of
98.25 hectares was completed in 9 working days by our selfcontained survey team covering over 10 hectares per day.
Rapid data interpretation and target classification enabled
multiple target investigation teams and plant to be rapidly
deployed to site, whilst the survey was still being conducted,
to investigate targets identified form the survey that fell with the
classification range of potential UXO.
The project was completed within 22 days from start to finish
providing the client the clearance they required and ensuring
that the construction programme was back on track.
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Meeting the solar promise as storage
becomes a commercial reality
Solar seems set for another good year across all regions of the UK, and to be boosted
further as significant energy storage opportunities at last becomes a commercial reality
says Maria Connolly Head of Real Estate at TLT LLP.

STORAGE MIGHT even be said to hold
the key to the future of solar as a maturing
renewable operating without subsidy; not
least as the bigger prize allowing investors
to take a sanguine view of Government
support disappearing in 2017.
But the year ahead is looking positive
even without storage in the equation, and
not just in the UK. As one door closes,
another opens: The Republic of Ireland
does plan to subsidise developments for
the first time, promising further stimulus
to the sector. There are no details yet,
but the Government there has already
indicated that clear ground-mounted
projects may be aided.
Just the prospect of such support, of
course, is enough to further cement a
pathway to more growth in the Republic.
That path is already being trod, with
land agreements signed and developers
investing significantly ahead of an
expected imminent announcement about
subsidies.

There are also still many ground
mounted projects going through planning
processes in the UK, reflecting continued
confidence from both developers and
investors despite the imminent final end to
the price support regime.

Grid tendering process for enhanced
frequency response contracts, which deal
with demand surges. The clear signals
of interest in solar from National Grid are
themselves encouraging investment in
storage technology.

For example, what will become the largest
solar farm in Northern Ireland has just
been given planning permission; and
several larger ground-mounted ventures
are due to complete in Scotland this year.

There is a similarly strong picture for roof
top arrays in the year ahead, despite
reductions in the feed-in tariff causing
what, as it transpired, was a momentary
pause in investor interest.

The removal of financial support from
central Government will clearly have some
consequences. It might be expected to
spur developers to refinance schemes to
make their costs more attractive than they
might otherwise be left when Government
money dries up.

Once again what is evidently driving
the sector is not the level of immediate
support, but the technological advances
in storage that may make a behind the
meter projects an economical proportion
without subsidy.

But what is very clear already is that the
imminent loss of support is definitely not
weakening interest in solar generally, just
causing people to think harder about
funding mechanisms.
Solar remains a tempting, innovating
prospect; and with investor and developer
attention now firmly focusing on energy
storage, mainly with batteries, there is no
reason to expect this to alter. Significant
storage capacity is crucial to allow for grid
balancing and schemes being planned
either as stand-alone developments
or co-located next to an installation.
Many developers are in the advance
stage of participating in the National

It is not just individual home owners who
have arrays. Energy intensive commercial
undertakings are also increasingly
interested in generating their own solar
power. There is an opportunity to grow
this particular market, and we expect that
it will do so quite significantly as more
firms become aware of what renewables
can offer.
We think the interest from commercial
undertakings is an area to watch in terms
of investment M&A activity, and we are not
alone. There has been a marked increase
in the number of rooftop portfolios coming
to market, a trend likely to accelerate.
There is also a sense that the amount of
regulatory churn that has caused some
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anxieties may finally be settling down.
Investors want certainty above all else and
now appear to be getting it.
The year ahead does need to be seen in
the context of the one just passed, not to
mention a period of quite extraordinary
growth that saw investment in solar
worldwide exceed £113 billion in 2015.
Last year was also a record for investment
in solar PV in the UK, which is always
going to be a hard act to follow in any
wider economic climate, let alone one
mired in some uncertainty.
The enthusiasm must in part have
reflected the continuing Government
support, but it also speaks to an
increasingly skilled development
community and reduced costs in the
supply chain.

2016, we found that the first quarter
of 2016 looks like maintaining the
momentum for investment, something set
to continue.
There will be changes, naturally, but in the
detail not the intent. The certainty of state
support finally ending next year means
that already much current development is
being financed either from private equity
or off -balance sheet funding. We think
that this will encourage M&A activity this
year and beyond, with developers either
looking to exit or refinance as the new
financial realities settle. The good news
is that there is certainly no doubting the
interest from pension and infrastructure
funds, including funds from overseas, in
buying into portfolios of projects.

It is worth standing back and seeing just
how far and fast the sector has come:
From more or less nothing in 2010 to
supplying 9.2 GW of capacity in the UK
by the end of last year, which is enough to
provide energy to 2.2 million homes. What
is even more remarkable is that a third of
that capacity was installed just last year.

Confidence is somehow in the air.
Our bigger solar clients, those ones
with development, construction and
maintenance teams that allow economies
of scale, seem generally positive about
a subsidy-free world, encouraged by
the enhanced frequency response
tender from National Grid and storage
opportunities more widely and its
encouragement to develop viable storage
technologies.

In our joint report with Clean Energy
Pipeline, UK Renewable Energy Finance

It is hard not to agree with an Economist
report that recently described solar power

as potentially no less than a world-beating
energy source, provided storage costs
decline and are commercial practical for
the needs of grids. Solar is certainly now a
central part of the renewables mix, even if
it has lost ground to wind energy in terms
of Government favour from a financing
perspective.
What seems very clear is that solar will
continue to attract investors. It is just too
important and viable to fail, particularly
as the Government is maintaining
stringent emissions targets. These will
require every conceivable clean energy
source to be deployed, making it all but
inconceivable that the place of solar
at the top table would ever be cleared
away. Indeed, The Department of Energy
and Climate Change has given proper
reassurances, insisting that it wants
solar in the renewables mix, just without
subsidy.
We should also remember that solar has
already passed a significant milestone:
The sun provided more electricity for the
UK over a 24-hour period in April than
coal-fired plants, about four per cent of
national demand. That may be the most
positive indicator of all.
©2016 Permission required.
Angel Business Communications Ltd.
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The importance of solar power optimisation

Does one size fit all?
Optimising a solar panel system’s
placement isn’t a ‘one-size-fits-all’
approach; it is dependent on
a number of different factors.

20 www.solar-uk.net I Issue II 2016

Solar Optimasation v2.indd 20

23/08/2016 15:35

SOLAR I OPTIMISATION

WE ALL KNOW the positive impact that solar power
can make for our customers, whether that’s domestic
properties or larger scale commercial projects. – But
it’s important that your customers actually see that
value to truly get them invested.

First, it is slightly disingenuous to say that many solar
panels are installed incorrectly. There are a number
of factors at play here, such as what the PV power is
being used for, and where in the world the system is
based.) However, it does raise the issue of looking
more closely at the best ways to position, install
and use/maintain panels for optimum performance;
achieving this will deliver a better return on investment
for customers.

What’s the importance of optimisation?

Source: SolarPanelTilt.com

There have been reports released in the past (such as
this one based on research from Quartz) which suggest
that a large number of solar panels are installed facing
the ‘wrong’ way.

amount of power produced by those panels, facing
south is correct.
“What we are saying that if you have the solar panels
facing east-west then you can even out the power
during the day.”

Ultimately, optimisation is about making sure your
customers are getting the best possible performance
out of the product you’ve sold them and installed. Once
the system is operational customers will constantly
be judging the installers work and quality of the PV
modules based on their panels’ performance. They
will start becoming unhappy if what they’re generating
isn’t giving the return on investment or energy
independence that they wanted when they paid for the
panels.

Essentially, what Professor Gottshalg is pointing out
is that, while an east-west facing solar panel system is
likely to give less power output overall; south-facing
panels will be getting optimal exposure to the sun
during the day – which is when a majority of people
aren’t at home, such as being at work. East-west facing
panels will give a more even generation of electricity,
providing power when it is likely to be needed the most
while avoiding a ‘spike’ during the day that southfacing panels might experience.

With reports and research suggesting an awful lot of
panel installations aren’t facing the ‘correct’ way (i.e.
the direction that offers consistent performance), it
indicates that there needs to be a better approach – or
we’ll have customers that aren’t pleased and difficulty
in retaining a strong local reputation as a reliable
authority!

Is south-facing always a better option?

Current policy in Germany, for example, suggests
that panels be put on east-west facing roofs to
ensure a smoother, more consistent supply of power
without spikes, which can be difficult to manage while
achieving the best use of the solar investment.

There’s also the possibility that they may also be
investing in solar power battery storage technology,
which eliminates the possibility of losing generated
power. Storage is becoming increasingly more popular
and more effective.

A couple of years ago, research from Loughborough
University (from Professor Ralph Gottshalg) said he
urged the UK to adopt a similar standard as Germany.
He told The Telegraph: “There are half a million
installations in the UK facing south. To maximise the

There are a number of companies investing in this
technology to make it a more efficient and financially
viable option, but since it is an evolving area of the
renewable energy industry customers and installers
need to watch for developments that may meet current

In short, no – not always. But there’s a little more to it;
this is of course a case-by-case situation. It may be that
generating more power during the day is actually the
better outcome for a customer. (For example, they may
work from home a lot, or work at night so the customer
is home during the day).
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or future needs. Of course, storing power comes at
an extra cost, something which many customers may
be wary of, particularly when simply adjusting the
positioning of their panels may actually be the best
solution for their daily and long-term needs.
Customers may also choose the approach of adjusting
and tilting their panels. This is something that provides
benefits over the course of a year (they’re often
adjusted with the seasons) and is another way of
evening out the power generated by panels.

Optimising your approach to
installation
It is appreciated that a vast majority of existing
and future solar customers will already have an
understanding of optimum positioning of solar
panels, but there is a lot to be said for taking into
consideration recent reports about correctly positioning
panels including the choice between fixed, tilted and
adjustable solar panel installations.

this doubles the work spent on adjusting the tilt and
positioning of the panels, so it doesn’t become worth
the time from both your perspective and a customer’s.
Of course, this is something of a moot point in certain
situations; sometimes the location of the property
and a single positioning of panels may still yield the
best energy return; limitations of the property and the
surrounding area may mean that a single position
could be as good as it gets, and implementing
adjustable or 2-axis tracker panels will be unnecessarily
expensive for a customer.
Also consider the local weather conditions to manage
this process and the expectations of customers. The
above chart is an example of what data can be worth
considering; it’s generated by Gaisma, and based
on data from the “NASA Langley Research Center
Atmospheric Science Data Center”.
It is important to review data for a customer’s location
ahead of time to avoid either unnecessarily fitting
adjustable panels at a site or not installing them where
it’s the best practice won’t give a customer the best
return on their investment.

Passing on knowledge to your
customers

These figures below are based on research by
SolarPanelTilt.com and show that the more flexibility in
position that is given during an installation, the better
the energy ‘return’. Adjusting every two seasons will
give a noticeable boost, as will using a 2-axis tracker,
but adjusting four times a year compared to two
won’t yield much more of a better return. Obviously,

It doesn’t stop here, however; ensuring optimisation
for the long-term requires input and work from the
end user (i.e. your customers) so it’s important
to ensure knowledge, information and advice is
passed on effectively. A lot of the time you may offer
some maintenance as part of the installation, or a
separate regular maintenance service (Solartech’s
‘levelled’ maintenance is a prime example) to

Source: Gaisma

Of course, it’s always a case-by-case basis, but
while fixed panels may be far and away the simplest,
quickest and most cost-effective type of installation it
doesn’t necessarily mean it’s the only option – or the
best one.
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technical information will almost certainly be a step too
far from the understanding and technical abilities of
your average customer.

Is there anything other than
maintenance?

keep customers’ systems running as effectively as
possible. Maintenance services are an essential part
of installation; these services establish you as an
authoritative and trustworthy resource for customers,
which is particularly important with larger commercial
customers (such as corporate buildings, local councils
and schools).
Some key tips to follow for informing your customers
include:
£ Make them aware of the need to tilt (if applicable)
£ Advise on how to do this (e.g. angle, frequency of
tilt change)
£ Recommend energy monitors
£ Provide advice on cleaning / maintenance to keep
panels running efficiently & effectively
£ Make sure that the data and advice you provide
is technical enough to be useful but isn’t so overly
detailed to the point where they won’t understand it!
There are also plenty of resources you can send their
way. The UK’s Centre for Sustainable Energy has a
fantastic advice centre, which includes information on
‘Making the most of your solar panels’; this provides
a downloadable reference for your customers which
passes some of the burden from you and at the same
time involves the customer more directly, which builds
their sense of ownership and participation.
Some other key online guides and information
resources to pass on to your customers include
simple step-by-step cleaning guides. (While cleaning
panels is related to minor maintenance issues, it
should always be stressed that anything more involved
or mechanically related should be dealt with by
yourselves as part of a maintenance package.)
This guide from WikiHow is an example of something
that’s easy to follow; it does touch on some of the more
technical aspects, but doesn’t go too far down the
‘DIY’ path. Overloading the customer with too much

In addition to them taking care of some of the more
minor aspects of maintenance (such as cleaning),
it’s also worth talking to customers about monitoring
the performance of their panels; not only does it let
them see the impact of the panels and measure their
benefits, but it also can allow them to identify areas
or instances where the panels aren’t performing and
could be at a stage where more technical maintenance
is required. This could include an energy monitoring
system that’s specifically designed to be used with
solar panels, and are directly connected to ensure
maximum accuracy in the readings.
It’s important to note that these will obviously incur an
additional cost for the customer and they will ideally
need to be fitted at the same time the solar panels
themselves are installed. Of course, it does offer a
number of benefits, such as tracking the amount of
energy being produced and diagnosing issues with the
panels that might require professional maintenance or
repair from you.

Conclusion
Ultimately, we all know that optimising a solar panel
system’s placement isn’t a ‘one-size-fits-all’ approach;
it is dependent on a number of different factors and
each property always needs to be considered as an
individual case. That’s why it’s important to take reports
with a pinch of salt that claim solar panel positioning in
a particular way is ‘wrong.’ Positioning panels becomes
either right or wrong depending on how position,
tilt, and other factors optimize output in line with a
customer’s usage habits, daily needs and position of
the property.
However, never rule out adjustable panels or regularly
tilting panels at particular points in the year to give
the maximum performance output; data clearly shows
it can make a significant difference. Balancing cost,
needs and property limitations can be tricky issues
when it comes to solar panel installation, but it’s
important to remember one should never rule out any
particular optimisation method without studying local
conditions and the property’s position for best solar
irradiation as well as the self-consumption practices of
the property owner. You don’t know just how much of
an impact adjustments could make until all aspects are
considered.
©2016 Permission required.
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A guide to

glint and glare
planning issues
Solar PV glint and glare issues are a relatively new planning concern and
therefore guidance and studies surrounding the topic are both scarce
and limited. Pager Power has, to date, completed over 200 glint and glare
assessments and offer their experiences in dealing with the challenges.
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There are a number of glint and glare planning concerns
that should be considered when proposing a solar PV
development. The four most important receptors to consider
are:
£ Local dwellings and the possible impact upon residential
amenity;
£ Surrounding roads and the possible impact upon road
safety;
£ Aviation safety at airports/airfields including the Air Traffic
Control Tower, approaching and departing aircraft, taxiing
aircraft and aircraft in visual circuits;
£ Adjacent railway lines and the possible safety implications
for railway signals and train drivers.
In general, the aim of a glint and glare assessment is to
determine:
£ Whether glint and glare (a solar reflection) is
geometrically possible;
£ The time, duration and intensity of any predicted effects;
£ The expected visibility of the solar panels and thus the
solar reflection, to the receptor in question;
£ The overall expected impact;
£ Appropriate mitigation.
The potential receptors described in the list above are
discussed in turn below along with a recommended
assessment approach for each.

Local dwellings and residential amenity
Under particular conditions and at certain times of day, PV
panels can cause solar reflections to be orientated towards
surrounding dwellings. The negative impact this can have
on residential amenity is why local dwellings are a common
receptor to be included in a glint and glare assessment. In
the UK, this is the most common assessment requirement.
It is Pager Power’s recommendation that all dwellings
within 1km of the solar development are considered for a
glint and glare assessment, however this may be extended
where views of the solar panels from a greater distance are
possible. It is also recommended that an assessment is
completed for the highest viewing point within the dwelling,
and that existing and proposed screening is considered.

Surrounding roads and road safety
This concern relates specifically to the possibility of solar
reflections creating a hazard to the safety of road users on
surrounding roads. The addition of PV reflective surfaces
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Geometric solar reflection chart

into the ambient environment may be considered a hazard under
certain conditions. A glint and glare assessment may be required
to determine whether solar reflections may be visible, in addition
to where and when they will occur.
The stakeholders who may request this type of assessment
are the relevant Highways Agency and/or the Local Planning
Authority (LPA). Assessments are most likely to be required
when a solar development is to be sited near an “A” road and/or
motorways where high volumes of traffic are common.

Aviation activity
Determining the impact upon aviation activity is one of the most
crucial aspects of glint and glare because of the strict safety
precautions surrounding aviation.
The UK Civil Aviation Authority (CAA) produced interim guidelines
back in 2010 regarding the impacts of solar glint and glare on
aviation activity. This guidance remains the most up-to-date
produced in the UK.
It states that a developer should provide safety assurance
documentation regarding the full potential impact of the
installation on aviation interests. In the UK, this often leads to
the request for a glint and glare assessment. Currently, the Irish
Aviation Authority (IAA) has not created any guidance relating to
glint and glare. The Federal Aviation Authority (FAA) guidance
28 www.solar-uk.net I Issue II 2016

produced in the USA remains the most comprehensive guidance
published to date, and it is widely understood that this guidance
is followed in the UK and the Republic of Ireland.
Pager Power recommends that early consultation with
aerodromes is undertaken so that that any concerns can be fully
understood and assessments completed if required. There are
many examples of solar PV developments located on, or near to,
airfields both in the UK and worldwide. This shows that aviation
concerns can be addressed and overcome, but consultation is
essential and it is likely that technical analysis will be required.
Therefore, if you are proposing a solar development near to
aviation activity, Pager Power would recommend taking the
following steps:
£ Identify any airfields or aviation infrastructure surrounding the
proposed solar development. It is recommended to consult
out to approximately 30 km from the solar development’s
location;
£ Consult with the aviation stakeholder as soon as possible,
and notify the relevant personnel of the plans to construct
a solar development in the area;
£ Determine whether the stakeholder requires an assessment,
and if so, define the assessment criteria i.e. do they require
a glint and glare assessment for aircraft on approach to the
runway, or are they concerned about possible solar reflections
towards the Air Traffic Control (ATC) Tower or Visual Circuits.
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Railway infrastructure and safety
Similarly to aviation stakeholders, rail operators operate under
strict safety guidelines. There is railway guidance pertaining to
the potential for safety implications caused by direct sunlight,
hence reflected sunlight is also considered a potential safety
hazard. In the UK, Network Rail may raise an objection to solar
developments that are within 100m of their infrastructure due
to the possible safety implications, and it is likely that Irish Rail
adheres to similar guidance distances. With respect to Network
Rail specifically, their concerns will likely relate to the following:
£ The effect of solar reflections from the panels on train
drivers directly;
£ The effect of solar reflections upon nearby level crossings,
in particular, people approaching the crossings;
£ The possibility of solar reflections affecting railway light
signals and crossing warning lights.
Signal lights are positioned next to the railway line to manage
trains on approach towards particular sections of track, or road
users or pedestrians approaching crossings. Network Rail’s
concerns often relate to the possibility of the solar reflections
appearing to illuminate signals that are not switched on. This
is known as a ‘phantom aspect illusion.’ The definition of
which is presented below:
‘Light emitted from a Signal lens assembly that has originated
from an external source (usually the sun) and has been internally
reflected within the Signal Head in such a way that the lens

assembly gives the appearance of being lit’.
A phantom aspect illusion may be possible if the incoming light
is of a certain intensity that could cause a light signal to appear
illuminated when it is not switched on. This has been a particular
problem for filament bulbs with a reflective mirror with respect to
direct sunlight, hence why many signals have hoods attached.
It is becoming more common for railway stakeholders to request
a glint and glare assessment for solar developments near to
rail infrastructure. Objections based on the possible effects of
glint and glare have been removed following submission of an
appropriate impact assessment.

Technical assessment
Assessing the significance of a potential glint and glare impact
is, to an extent, a subjective process. However, there are features
of glint and glare effects that can be determined with a high level
of certainty. The possibility for sunlight to be reflected from a
particular development towards a known receptor can be readily
predicted. This is because the geometry of the light source (the
sun), the reflector (panel) and the receiver (receptor) can be
accurately calculated.
It is therefore important that the assessment process is
comprehensive and robust. Detailed computer modelling, in
order to define the effects, is the only way to assess the potential
impact meaningfully. This should include determination of which
receptors would be affected, the time of any effects and their
duration.
Note that glint and glare issues associated with a development
are dependent on the latitude and longitude of the panels, their
azimuth and vertical tilt angles and the relative height above
mean sea level of the panels relative to the receptors. The path
of the Sun across the sky throughout the year varies at different
points around the world and this must be taken into account.
Furthermore, it is worthwhile to put any effects in context
based on the location of the Sun relative to the panels. The
intensity of the reflections compared to other features in the
ambient environment is also relevant when judging the impact
significance. Robust assessment, based on evidence and
sophisticated modelling, is also the best starting point for
engagement with stakeholders or other parties who may have
concerns over the development.

Conclusions
It is important to understand the effects of glint and glare because
of the possible impact upon safety and local amenity. Knowing
the receptors and understanding the issues will prevent delays
from stakeholders late in the planning process. Undertaking
consultation early and determining whether an assessment is
required is recommended to reduce the likelihood of last minute
objections that could cause costly delays to a project.
©2016 Permission required.
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30 www.solar-uk.net I Issue II 2016

PV CELLS I R2R

George Dibb (PhD),
Higher Research
Scientist for the
National Physical
Laboratory (UK).
testing large Eight19
Ltd. flexible modules
undergoing a
bending tests.

Breakthrough techniques fuel
next-generation PV cells
The EU-funded TREASORES Project team
including Eight19, a Cambridge University spinout
company, have succeeded in developing
techniques to manufacture roll-to-roll (R2R)
photovoltaic (PV) solar cells that are efficient,
flexible and cost-competitive.

IT STARTED THREE YEARS AGO as a European
Commission project to enhance the cost effectiveness,
performance and manufacturability of organic
photovoltaic (OPV) solar cells. Participants not
only succeeded, but along the way developed new
processes and techniques that can change how the
solar industry creates thin film PV cells.
While its charter concept was simple on paper, the
feats accomplished by 15 TREASORES project
partners involved nine manufacturers and six research
institutions in five nations led by the Swiss Federal
Laboratories for Materials Science and Technology
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by roll-to-roll (R2R) processing like those used to
create plastic signage. But to be successful these
devices also require transparent electrodes and flexible
active and non-conductive barrier layers.

Sample of
an off-grid
charging module
developed by
Eight19 Ltd.
This particular
module uses a
USB connector
port, but
any type of
connection
designed
to support
the voltage/
current being
produced by the
OPV could be
substituted. The
group expects
that production
modules will
come with
universal
adapters.

(EMPA). The project’s daunting name (pronounced
‘treasures’), belies its bureaucratic roots, yet
nevertheless sheds light on the challenges participants
faced. TREASORES represents the EU’s bid to create
Transparent Electrodes for Large Area Large Scale
Production of Organic Optoelectronic Devices.
Consider the project’s scope. The European
Commission asked participants to: make solar
cells remarkably flexible; create new generations of
electrodes; make processes applicable to organic light
emitting diodes (OLEDs) as well as PV cells; make their
new flexible electrodes transparent; make everything
inexpensively; eliminate as many toxic materials as
possible; cut greenhouse gas (GHG) emissions and
create cells that are manufacturable using conventional
techniques such as those used to print plastic signs
and banners. The EU also asked the group to do it all
in three years instead of the usual five or more years
that EC-funded programs frequently allow.

No problem
By the project’s mid-term review, participants had
already made great strides toward the goal of low-cost
solar cell production technologies. Flexible OPVs have
great potential because they require only a minimum
amount of comparatively inexpensive materials to
produce and can be manufactured in large quantities

A roll of fully
encapsulated
OPV material
produced using
the TREASORES
project electrode
material.

One of the key challenges in making flexible OPV cells
is getting the electrodes that help collect and transfer
electricity to be highly bendable. They need to also
transmit as much light as possible; totally clear would
be ideal. Greater transparency means the electrodes
can collect light more easily and at the same time not
create barriers to light reaching photosensitive layers.
Conventional solar cells that dot rooftops and the
landscape are often rigid and optically opaque— light
doesn’t transmit through them and their brittleness
and weight (not to mention production costs) makes
conventional c-Si PV cells impractical for many
applications, especially in off-grid areas and developing
nations.

Transparent electrodes
More than 20 types of flexible, transparent electrodes
were tested in the program. It became apparent early
on that the definition of ‘best electrode’ depends on its
final application. For example, a very smooth surface
is crucial for high quality OLEDs, but less important for
OPVs. Also, if the solar cell will be installed on a curved
surface, the electrode’s electrical resistance should
not change spatially—doing so would reduce overall
module performance.
Materials tested included carbon nanotubes, copper
fibers and silver, chosen in part because they were
either already available commercially, or were expected
to enter markets in 2016. The new electrodes have
been tested with several types of optoelectronic
devices in R2R printing setups using rolls of over 100
meters in length; they were found to be especially
suitable for next-generation light sources and solar
cells.

Setting new standards
Currently there are no industry-wide standards
for flexible, transparent electrode characterization
and classification. As part of TREASORES, and in
collaboration with the Versailles Project on Advanced
Materials and Standards (VAMAS), the National
Physical Laboratory (NPL) developed a map of the
landscape of current and upcoming standards in the
field, which was published as an open report.
Having identified what was missing, NPL worked with
TREASORES project partners to develop a robust
test procedure to allow reliable and independent
comparison of the different transparent and flexible
electrode technologies being developed.
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“Engagement across the value chain was key to
ensure the development of a reliable test procedure
for independent comparison and classification of
different flexible, transparent electrode technologies
at the National Physical Laboratory,” said Fernando
Castro (PhD), principal scientist, NPL. Castro led NPL’s
TREASORES efforts as lead scientist.
The NPL developed pioneering test methods that allow
in-situ measurement of electrical performance of not
only the flexible electrodes but also of complete flexible
solar cells. It is also working on the development of an
international standard making use of the know-how
developed during TREASORES. Castro acts as a UK
expert within the International Technical Committee
119 – Printed Electronics of IEC (International
Electrotechnical Commission) to generate
internationally agreed upon measurement procedures
to assess the electrical stability of flexible, transparent
electrodes under mechanical stress.
The NPL’s test rig measured the device power
conversion efficiency of Eight19s flexible modules
while they were bent repeatedly. The initial results
were very encouraging as no reduction in performance
was observed after 200 bends to very small radii. One
concern was that repeatedly bending the module
might fracture or damage the encapsulating adhesive
protecting the device from oxygen and water in the

air, which would reduce its lifetime in the longer term.
However, a blind accelerated aging test comparing
non-flexed modules with modules after being subjected
to continuous bending showed no difference in
performance or lifetime. These results are extremely
encouraging, researchers said.
“We feel that Europe is a leading force in the
photovoltaic area. The EC funded (TREASORES) well
and we built up quite a head of steam. So the main
remaining challenge now is to carry this over into full
manufacturing. The R2R industrial capabilities already
exists across Europe including handling the film
materials….In principle our processes rely on those
types of machines, so (transferring technology) should
be straightforward,” remarked George Dibb (PhD),
higher research scientist, NPL.
TREASORES was not specifically created as a private
sector employment stimulator, but it was apparent
from the outset that creating low cost manufacturing
techniques mainly utilizing existing infrastructure
and R2R capabilities could have that net effect: more
manufacturing jobs. While the new OPVs have not
yet entered full production, it is clear that companies
like Eight19 Ltd are headed in that direction. The
opportunity for other manufacturers is clear.
“While labor costs are higher in Europe, with R2R
the issue isn’t staffing—the manufacturing can be

OPV cells
made during
TREASORES
are undergoing
test in a humidity
controlled oven
(a damp heat
test)
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“

The NPL’s test rig measured the
device power conversion efficiency of
Eight19s flexible modules while they were
bent repeatedly. The initial results were
very encouraging as no reduction
in performance was observed after 200
bends to very small radii

”

done with smaller staffs, and the low materials costs
outweighs labor costs. The challenge becomes
getting the right people and training them effectively,”
remarked Jurjen Winkel (PhD), principal scientist,
Eight19 Ltd.

Making a better OPV cell
The highly flexible OPVs structure is usually built up
layer upon layer on a transparent plastic base. The
exact compositional nature depends on the type of
electrodes used. Layers can be applied as aerosols
or as a mesh created and then applied. Eight19 Ltd.
specializes in transferring techniques and processes
developed in a university setting into medium- or
high-volume manufacturing. While a number of
approaches were tested, Eight19 favors layering barrier
and electrode sections to create an electrically viable
and encapsulated device stack. When complete the
stack can be only one micron thick - a fraction that of a
human hair, which is typically 70-times thicker.

This is the
Eight19 Ltd.
pilot production
line used to
produce the OPV
modules.

The group explained another important discovery they
made was the significance of keeping all layers within
the OPV cell very dry by using a nitrogen processing
environment. Further, that encapsulating active layers
with protective coatings as quickly as possible was also
key. Early tests determined that some manufacturers
had accidentally embedded an undesirable amount
of water in test cells, specifically in the flexible plastic
substrate layer. Water can inhibit or further compromise
a solar cell’s performance. The NPL used its capability
to measure water contained in plastic films and this
collaboration was crucial to the development of waterfree transparent plastics.

Looking ahead
How techniques pioneered and perfected by the
group are utilized and promoted is up to the EC and

participating organizations. There may be licensing in
the conventional sense. Some participants organized
to take research ideas and productize them for
manufacturing such as Eight19 Ltd. will determine how
to incorporate ideas they created into future company
projects.
In the course of TREASORES, the group found that the
current lack of standard test methods for flexible and
transparent electrodes slows down progress as results
obtained from different companies cannot be reliably
compared. During this project the NPL developed a
robust test methodology to allow classification of the
key properties of different electrode types (more than
20 were tested) and ranking, depending of specific end
user requirements (OPV, OLED, etc.)
Applications for new OPV cells include all the areas
that conventional mono- or poly-crystalline silicon cells
have not already found a niche—practically anywhere
that low cost, flexibility, weather resistance and indoor/
outdoor performance is important. TREASORES has
already tested cells from the mid-point of the project in
Uganda for more than a year and the results were very
positive.
The group expects OPVs to be incorporated into
building materials (roofs, cladding, and other superstructure components), so an entire building could
contribute to the energy needs of its occupants.
In addition to traditional rooftop or field array solar
generating projects, OPV device technology could be
leveraged by internet of things (IoT) designers so that
the low-level power needs of wearable electronics,
in-home devices and other applications could recharge
themselves whenever exposed to light. Indeed,
several of the OPV test devices responded best to
light spectrums typically encountered indoors or in
very northern or southern latitudes, so their efficiency
actually increases in some settings.
“As a result of the project we demonstrated that we
can analyze OPV materials from start to finish and
involve the entire supply chain. Also, an electrode with
a barrier layer can be configured and produced at the
same time. We also demonstrated the testing of flexible
electronic modules and methods for standardizing
barrier materials and their electrodes can collectively
drive forward manufacturing as shown by some really
great demonstration devices from within the project,”
Dibb remarked.
©2016 Permission required.
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CAN

SUNEDISON

RISE AGAIN?

The bankruptcy filing by solar energy behemoth SunEdison says
more about the global energy investment market than it does the
long-term health of renewable energy.

SUNEDISON’S historic rise as a top-tier renewable
energy company made it a darling of investors well
beyond the purview of traditional photovoltaic (PV)
supporters. But its fall tells us more about investing
practices than it does the future of renewable energy
as an industry.
What we learn from SunEdison is a cautionary tale
of how analysts and brokers recommend stocks. No
surprise: they recommend money makers. But how
closely do they look at how the profits are made,
and whether profits are sustainable? After the Great
Recession we learned that loose lending practices
coupled with faulty, reckless investment strategies
cratered the world economy. Unrealistic profit
expectations also led to ends justifying means. But
what is unrealistic? Is it surprising that the market fell in
love with SunEdison because it delivered gains when
others were losing or delivering comparatively average
results? Not at all; it has happened again and again.

pocketed fees with each acquisition, and investors,
who reaped attractive dividends at a time when other
economic sectors were struggling.
To dig into what happened with SunEdison one needs
to examine broader markets and energy stocks in
particular. Remember that a diversified investment
portfolio has for decades meant some involvement
with fossil energy stocks. But business-as-usual in
the oil patch has been far from ‘usual’ since hydraulic
fracturing (fracking) grew quickly out of the ashes of
the Great Recession. By 2012 it provided more than
2 million jobs in the US – no small feat for a new kid
on the block. Fracking may have been around since
the 1950s, but it wasn’t until the practice matured and
world oil prices were high that potential gains seemed
to outweigh risks.
Energy companies with fracking operations in the US
were making a serious contribution to world fossil
fuel production levels by 2012. Their impact started to

SunEdison enjoyed early success, which investors
noticed at a time when traditional energy companies
were on the wane. SunEdison profited from its yieldco
model, a process of creating public subsidiaries to
operate solar farms that fund a parent company’s
operations and pay dividends. It was not a normal profit
motive but rather SunEdison’s years-long acquisition
spree that created the appearance of healthy growth
when real profits lagged. It is widely held now that
the company’s fall was mostly its own doing, but it
had plenty of enablers in the form of bankers, who
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upset the grip of OPEC and other major producers. Oil
was trading two years ago at more than $120 (USD)
a barrel; moneyed investors were happy. But in 2014
oil prices started to solidly slip due in part to new
producers – the frackers – upsetting energy paradigms
at a time when energy demand had started to fall.
In well less than a decade large-scale fracking
established itself and the United States went from
being a net importer of natural gas to a net exporter.
Coal production plunged; the stability of coal as an
industry was challenged. Eventually the largest coal
producer in the US – Peabody Energy – would file for
bankruptcy protection (13 April 2016). It is no wonder
that investors were looking for new ways to generate
cash. When asked for alternatives to Old School Oil
financial advisors replied, ‘how about investing in
something everyone needs – energy – but this time it is
renewable energy from the sun?’ Too many investors
said: ‘sign me up.’
SunEdison’s prospects looked bright when other
energy sectors were suffering. The company
seemed to have a no-fail system for
building solar energy projects that
paid regular dividends. The
company began an acquisition
spree in 2014 fueled by yieldco
profits to keep the growth
going.

head only up the tide was turning. While SunEdison
was rising the world also got a look behind the curtain
of China’s economic forecasts; things were not rosy.
Investors who had been bullish on China bailed. Money
raced into other ventures including SunEdison even
while world stock markets started to reel from the
China news. This unsettled world oil markets that much
more, adding proverbial coal to the fire that drove
investors to find a ‘better’ energy portfolio. SunEdison’s
strategy was flawed, but few noticed.
After the dust settled, Jenny Chase, head of solar
analysis for Bloomberg New Energy Finance remarked
that, “It doesn’t work to try to be the biggest and get
the biggest market share at the expense of profits.”
Well said, even if late in the game.
SunEdison’s acquisition spree included some sizeable
names in the renewable energy sector, notably

What was not apparent
then was that yieldco
profitability can drive a
buy/sell mentality that
generates cash but also
creates the appearance
of long-term growth. This
can be an addictive cycle
that drives corporate managers
to purchase too many assets to
sustain a growth façade.
In July 2015 SunEdison could not
have looked better to investors.
Yet even as its fortunes seemed to
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TerraForm Power and Vivint Solar. SunEdison paid
around $2.2 billion (USD) to purchase Vivint’s rooftop
solar business, also in the summer of 2015. That deal
came just before markets turned truly bearish and the
United States Federal Reserve hinted again that an
interest rate hike was coming – the first since 2008.
“One of SunEdison’s problems was that they had
no idea what was going on within its (own) divisions
because it had so many of them,” said Chase.
In defense of what is and isn’t possible for the average
investor, almost none have the access needed to see
inside a CEO’s mind. That’s why institutional investors
created mutual funds that promise to play watchdog
so the ‘average’ investor doesn’t have to pour over
countless annual reports and quarterly statements. But
who is watching the watchers? SunEdison was creating
subsidiaries so fast that it could not possibly assimilate

Before its bankruptcy SunEdison sold assets including
the UK portion of its rooftop solar business that went
to British company Ecotricity. Remarking about the
purchase of SunEdison properties, Ecotricity founder
Dale Vince said, “This is an exciting and important
step for Ecotricity. As a company, we want to help
more people generate their own power at home. The
government’s cuts to the feed-in tariff, and its broader
attack on the renewables industry, have caused a
significant problem for companies like SunEdison:
we have seen some go bust and others quit the UK
market as a result, (costing) a lot of jobs…as the price
of the technology continues to fall, we’re confident that
it’s only a matter of time before we can resume the
work SunEdison started and help more homes take
advantage of solar power.” How about that? A business
strategy that values sustainability and long-term
growth, something SunEdison needed.
While some companies like Ecotricity benefited
from SunEdison’s buying binges, others face
consequences. SunEdison announced it will
permanently close its Pasadena, Texas polysilicon
production plant later in 2016. It also has an agreement
to sell its Malaysian wafer facility to
LONGi and analysts are openly pondering the ultimate
position of its polysilicon facility in South Korea. More
wreckage is looming.

them all. Worse still, the pressure on a publiclytraded company to continually show growth had led
SunEdison to pay a lot for its acquired companies;
financing its debt was about to get more expensive.
SunEdison’s bankruptcy says more about
management strategy and investment advice than
about the solar industry. Companies such as SunPower
and First Solar have managed businesses similar to
SunEdison’s, but without acquisition spending sprees.
They are doing comparatively well.
SunEdison’s stock took a drubbing before it was
delisted. It peaked at $33.40 (USD) a share in July
2015, falling to $0.34 a share before it died. In its
bankruptcy filings it declared assets of $20.7 billion
and liabilities of $16.1 billion. Amongst its top vendorcreditors is PCS Phosphate Company, which it owes
$193.64 million.

SunEdison’s slide from being a ‘do-no-wrong’
company to ‘bankruptcy icon’ says more about the
dynamics of international investments and stock market
valuations than it does anything else. Bloomberg New
Energy Finance reported in March that global 2015
investments in clean energy reached $285.9 billion
(USD), up 5 percent. Installed clean energy capacity
reached 134 GW, up from 106 GW in 2014 and –
perhaps most strikingly – that the relative importance
of developing countries continues to increase as
these nations adopt renewable energy faster than they
choose fossil-fueled power.
While SunEdison now serves as an example of how not
to succeed in renewable energy investment, there are
plenty of companies worldwide that are working within
the system for the benefit of consumers, investors and
the planet.
Look closely when an investment advisor says, ‘this
company cannot lose.’ Everyone loses occasionally.
What matters is their long-term sustainability plan and
willingness to make good profits for investors without
unreasonable risk-taking.
©2016 Permission required.
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SOLAR O&M MENA
& ASSET MANAGEMENT
17-18 October 2016
Amman, Jordan
O&M and asset management strategies to maximise system performance and long-term
profitability of utility and commercial scale solar plants across the MENA region

5 EASY WAYS TO REGISTER
+971 4 361 4001
+971 4 361 4554
www.solaroandmmena.com
opportunities@acm-events.com
Advanced Conferences & Meetings
FZ-LLC, P.O.Box: 478842, UAE

TOPICS TO BE DISCUSSED INCLUDE:
•

O&M requirements for the financial close

•

Developing cost-effective O&M contracts

•

Developing in-house O&M and asset management
capabilities

•

Forecasting and modelling

•

Failure analysis

•

Strategies for developing a predictive and preemptive maintenance strategy

•

On-grid versus off-grid O&M strategies

•

Sourcing O&M capabilities

REGISTER NOW
&
QUOTE SOMM16
to get a 10% discount

GOLD SPONSOR

ORGANISED BY:

www.solarOandMmena.com
Advanced Conferences and Meetings FZ-LLC
T: +971 4 361 4001 I F: +971 4 361 4554 I E: opportunities@acm-events.com
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SOLAR I POLITICS

What does

BREXIT
mean for solar?
Ross Fairley, partner at independent
UK law firm Burges Salmon LLP
explores the consequences to the
industry of leaving the EU
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The UK vote to leave the EU will have
many far reaching consequences that
will only be properly understood in the
coming years. The immediate aftermath
however is a frenzy of speculation from
industries, investors, politicians and the
media as to the likely short to medium
term effects. The renewable energy
sector, which in the lead up to Brexit has
had to come to terms with and deal with
numerous Government policy changes,
is, not surprisingly, concerned.
The most immediate effect of the vote
is the uncertainty surrounding what will
now happen and how the negotiation with
the EU will play out. What exit strategy
will be adopted by the Government
and when the Article 50 notice to leave
the EU will be enacted by the UK is still
to be determined. As a consequence
of the Brexit vote we have the added
complication and upheaval of a new
Prime Minister and cabinet, which may
also lead to new policy directions. We
have already seen the abolition of the
Department of Energy and Climate
Change in favour of a new Department of
Business, Energy and Industrial Strategy
(BEIS).
Many are nervous that the dropping of
any reference to ‘Climate Change’ in a
department title signals a softening of
the UK’s commitment to this major driver
for renewables deployment. However,
with many Gigawatts of solar now in
operation and renewables forming a
major industry in this country, there may
be some advantage to having an energy
and renewables policy sitting as a core
part of a wider ‘Industrial Strategy’ for the
UK. Commentators are also anticipating
a slowdown in the economy. It is too
early to say if this is going to occur and
for how long, but there is no doubt that
if it does that will also have implications
on the UK’s energy policy. At a simple

level it could result in the UK’s energy
consumption dropping.
The truth is Brexit is potentially good and
bad news for UK Solar.
Let’s consider the bad news first.
Investor certainty:
Until the UK’s position with the EU is
clarified, which we have to accept could
take many years, there will inevitably be
an element of further damage to investor
confidence in the UK. Investors into the
renewable energy sector and in particular
the solar sector have already been
concerned and alarmed by the constant
tinkering with the subsidy regimes
applying to solar and other renewables
in recent years by the UK Government.
This has hindered and in some cases
prevented major developments going
ahead, which could have contributed
to the UK’s energy mix and its
decarbonisation targets. Brexit is a
further blow to this confidence.
Exchange rates:
The fall in the value of the pound means
that UK project budgets are likely to
increase given the sourcing of equipment
from overseas countries. Funders and
investors may also add an extra element
of risk premium to cater for the further
uncertainty over how Brexit will be
managed and what changes will ensue.
EU funding:
There is significant concern at the
potential loss of EU funding available
to renewables in the UK. For example,
7.2 billion Euros of EIB money has been
invested into renewable energy since
2007, of which roughly 24 percent has
gone to the UK. With the UK’s departure
from the EU how will this funding gap be
filled? As a proven technology, solar can
probably deal with this rather better than
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other renewables but nonetheless
it is a concern.
Politics:
The new BEIS will see a refreshed
Cabinet and new civil servants
having to get used to different aims
and objectives of a new Prime
Minister as well as having to
manage Brexit. This could be
hugely complicated depending
on the approach taken to unwinding
law, regulation and negotiation of trade
agreements. All this means that industry
lobbying voices could find themselves
drowned out or marginalised for a
significant period of time. This vacuum
could extend the period of uncertainty.
All of the above are serious but, whilst
not underestimating the impacts of
Brexit on the solar sector, we have to
ask: how far will Brexit further damage
the sector compared with the damage
that had already been done by UK
Government policies pre-Brexit? The
UK’s attractiveness as a place to build
and invest in renewables has dropped in
recent years, even before the Brexit vote.
Looking at it positively, the renewables
sector has shown itself to be resilient
to recent Government ambivalence.
It is made up of a wide variety of very
talented, innovative and entrepreneurial
individuals and companies and so there
should be confidence that the sector can
survive and flourish in the medium term.
This leads us nicely onto the potential
good news:
State aid:
Freed from EU directives and regulations
or at least elements of them, there is
definitely the possibility that the EU
rules on state aid that some would say
have bedevilled the sector for so long
(most recently, through the design of the
contracts for difference and the refusal
of the Government to consider additions
to the Feed in Tariff) will no longer be
applicable. The threat of EU state aid
action has been cited as a justification for
not instigating a variety of measures over
recent years, which could have helped
the sector. State aid can no longer be
used so easily as an excuse.

Security of supply:
Whilst it is inevitable that the UK will
be linked to the EU in terms of the
energy market and regulation for many
years to come, Brexit must mean that
surely the UK now has to place even
greater emphasis on security of energy
supply. Whilst relying on imports via
interconnectors is important, it cannot
surely be as secure a prospect for our
continued energy as it had appeared to
be. Will that mean that the Government
has to accept more new build energy
infrastructure and if it does, surely the
logical thing is to have the cheapest and
easily installable generation technologies
as a key part of that? Nuclear and gasfired generation, whilst vital as part of a
generation mix, will take significant time to
come on line as and when the plants get
the go ahead. Government believes that
we have enough renewables capacity to
meet our carbon targets and the current
energy demand but solar in particular
is a technology that can be deployed in
short order and with the cost of onshore
renewables dropping must surely play
a significant part in the UK’s energy mix
going forward.

EU renewable energy targets. However,
we should not forget that the UK has its
own carbon targets through the Climate
Change Act.
Evolve or die:
While Brexit may be a hindrance to new
solar development and investment into
the sector as a result of Brexit, particularly
in the short term, the sector was already
clear on what it had to do to secure its
long term future. It is perhaps ahead of
others in driving down costs, coming
to terms with and tackling some of the
ill-fitting policies designed to curtail solar
and onshore renewables development
that the Government has put in place over
the last 24 months.
The renewables sector has proven to
be extremely resilient to economic and
political forces in recent years. A huge
effort will be needed by all involved in the
sector to make sure the UK continues to
be a leading player and reap the rewards
from this vital energy resource.
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Smaller less risky projects:
Brexit may have shaken investor
confidence but will that impact more on
major infrastructure projects and the
larger energy generation facilities? Will
investors look more lovingly to smaller
less expensive projects with less to lose?
Targets:
The UK Government has only recently
restated its commitment to the fifth
Carbon Budget. While we are looking at
the 2020s, that Budget is likely to require
more onshore renewables. Many have
pointed out that as a result of Brexit,
the UK will no longer be bound by any

Ross Fairley is a partner at
independent UK law firm Burges
Salmon LLP. He advises on all types
of renewables projects and is head
of the firm’s Energy Projects team.
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Solar-Log™ - Export Restriction Box
The Right Solution

The UK’s grid network capacity for feed-in energy produced by a solar PV installation is becoming more
of a concern, with some G59/3 applications even being rejected completely by the responsible DNO. In
other areas, grid saturation constraints lead to stipulated maximum reverse power limits imposed by the
DNO, which is often far less than the peak theoretical limit that the Solar PV array can produce.

The Solar-Log™ Export Restriction Box combines the inherent power-management capabilities of
Solar-Log™ control systems with a fail-safe backup unit, should the control system fail or ceases to be
effective. This solution is a standardized, yet scalable framework to provide dynamic, closed-loop power
management control over the inverter bank, suitable for up to 2 MWp size arrays.

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