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industryview
By Neil Budd, senior lawyer in the energy team at 

UK law firm, SGH Martineau

Battery storage becomes a player in 
the capacity market
FOR THE FIRST TIME, battery storage projects were awarded 
agreements in this year’s T-4 Capacity Market (CM) auction.  The 
clearing price of £22.50 per kilowatt per year (kW/year) in the 
auction was lower than expected, with the general expectation 
having been that the clearing price would end up somewhere 
between £25 to £30 kW/year.  This may have caused a number 
of battery projects to exit the auction process but the fact that an 
estimated 500 MW of projects were awarded agreements is seen 
as a cause for celebration.  

Whilst it is likely to be the case that a CM agreement will not 
provide sufficient revenue by itself to enable a battery project to 
be financially viable, the fact that the agreement has a fifteen-
year duration is of great value and attractive to funders.  These 
agreements can therefore provide a supplemental revenue 
stream to projects which are successful in obtaining contracts 
in the provision of services to National Grid such as enhanced 
frequency response (EFR) and firm frequency response (FFR).   
Currently, FFR is treated as a balancing service under the CM 
rules, which enables projects which have FFR contracts to 
bid for agreements under the CM.  EFR is excluded from the 
list of balancing services under the CM rules although there 
is a proposal to amend the rules so that EFR is no longer an 
excluded activity.

From the government’s perspective, a new source of clean 
reserve power will no doubt be welcome; although possibly 
the welcome will be through gritted teeth.  The government has 
expressed concern about small gas and diesel generators which 
have competed in the CM auctions and had the effect, in the 
government’s view, of forcing out larger plants.  

The government is anxious to encourage new-build CCGTs but 
it is generally considered that these plants would need auction 
prices higher than £40 kW/year to be viable.  One of the ways 
that the government is looking to address this is by reviewing 
the continuance of some embedded benefits, in particular triad 
avoidance payments. In the government’s view, embedded 
benefits have the effect of providing distributed generators 
with an unfair advantage; although it may equally be argued 
that embedded generators which do not use the high-voltage 
transmission network should not face the same costs as 
centralised generators that do.  Ofgem issued a consultation 
letter in July 2016 on embedded benefits and it is likely that 
action will be taken in the first half of 2017.  
 
So whilst there are likely to be new opportunities and revenue 
streams for battery project developers in 2017 and beyond, there 
are still clouds on the horizon.
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Planning and Environment
Our lifecycle approach to projects 
allows our planning and environment 
team to identify, and mitigate against, 
risks from day one. 

→ Project feasibility, risk management 
and optimisation  

→  Statutory consultation and planning 
applications

→  Full suite of surveys including 
geotechnical, ecology and 
hydrology

Health and Safety
Our health and safety professionals 
have extensive experience working 
across a wide range of renewable 
and infrastructure projects. We support 
clients from initial planning to on 
site management and through to 
operations by taking a considered and 
pragmatic approach to health and 
safety.

From feasibility to operations 
Natural Power brings efficiency 
to every stage of your
solar project.
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£600 million solar buyback scheme

LIGHTSOURCE RENEWABLE ENERGY 
has revealed it is looking to invest up 
to £600 million over the next five years 
in buying solar assets from households 
and businesses, as it looks to diversify its 
revenue streams.

The company, which is one of the leading 
developers and operators of solar assets 
in Europe, said the scheme would offer 
owners of residential and commercial 
rooftop solar arrays a cash lump sum for 
their installation.

Under the terms of the proposed deal 
Lightsource would take ownership of the 
arrays and receive the feed-in tariff (FiT) 
payments associated with them. However, 
the original owner would continue to 
receive power free of charge from the 
solar panels and Lightsource would take 
responsibility for the operations and 
maintenance of the installation for the 
remainder of the FiT payment period.

“There’s no question that solar PV is a 
sound investment,” said Nick Boyle, CEO 
at Lightsource. “Our buyback scheme 
offers early adopters the chance to realise 
an immediate substantial return on their 
investment today with the added benefit 
of continued free solar electricity. In return 
for the FiT payment, we operate, maintain 
and insure the system – taking the hassle 
and cost out of any necessary future 
repairs.”

The company said it has already acquired 
more than 1,000 installations across 
the UK boasting more than 2.25 MW of 

capacity through its buyback scheme, 
but is now looking to beef up funding for 
the initiative with a particular focus on 
acquiring solar systems deployed before 
FiT rates were cut in April 2012.

Buyback schemes or alternative 
ownership vehicles could prove 
particularly attractive to commercial 
owners of solar arrays from next year in 
the light of government plans to increase 
business rates for firms that own and 
operate solar systems.

The industry is campaigning against 
prospective changes to business rates 
rules that could see the tax levied on solar 
systems increase up to eight-fold.
However, industry insiders have noted 
that if the government goes ahead with 
the planned changes companies could 
avoid the hike in business rates if their 
solar systems are owned and operated by 
a third party that then still provides power 
to the site, as the power generated would 

be deemed “mainly for export”.
Solar developers in the UK have faced 
tough market conditions in recent 
months following steep cuts to the 
subsidies offered to solar farms and 
rooftop installations, prompting firms to 
investigate new ways to diversify their 
revenue streams.

However, Boyle said he was confident the 
solar sector was still well positioned to 
take advantage of rapid changes in the 
way the energy sector operates.

“For Lightsource and the energy industry 
as a whole, I can see huge changes 
happening in the future, as technologies 
across solar and IT combine to create 
genuinely smart homes and businesses,” 
he predicted. “These technologies are 
already changing the way that we live 
and work – and the application of energy 
management systems and batteries will 
revolutionise the energy industry making it 
cheaper and cleaner for everyone.”

BATTERY STORAGE has won for the first time, agreements as 
part of the UK’s latest Capacity Market auction, winning over  
3.2 gigawatts (GW) of contracts according to provisional auction 
results.

The UK’s Department for Business, Energy & Industrial Strategy 
has published provisional auction results for the T-4 Capacity 
Auction for delivery in 2020/21, which concluded on December 8. 
Over 52 GW was awarded at a clearing price of £22.50 kW/year, 
including new gas generation. However, the big news out of the 
provisional auction results was the awarding of over 3.2 GW of 
energy storage contracts, the first time energy storage has won 

agreements as part of the market wide auction. Specifically, four 
battery projects which had previously been successful under the 
National Grid’s Enhanced Frequency Response (EFR) tender 
were provided with 15-year contracts as new build generators 
under the T-4 Capacity Auction. 

These four projects are the 10 MW Cleator and 40 MW 
Glassenbury projects being developed by Low Carbon, a  
49 MW project being developed in West Burton by EDF Energy 
Renewables, and the 10 MW Blackburn Meadows project  
under construction in Sheffield by E.ON UK.

Big wins for energy storage in UK capacity market auctions
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Big brands say “Stop the solar tax hike”
BIG COMPANIES such as Sainsbury’s, 
IKEA, and Kingfisher PLC – who own 
B&Q and Screwfix - have joined over 160 
diverse groups calling on the Chancellor 
to drop the solar tax hike. The group, 
which includes two former directors 
of Big 6 energy companies, as well as 
senior politicians, the Federation of Small 
Businesses, campaigning groups like 
Greenpeace and Friends of the Earth 
and senior academics have signed the 
letter asking the Chancellor to stop the 
forthcoming rise in business rates for self-
consumption solar power.

Changes to business rates paid on solar 
power could see many systems become 
uneconomic. The changes will see rates 
rise up to eight fold for organisations 
that own solar panels and use the power 
themselves. This would see the most 
efficient use of solar, consumption at point 
of generation, bizarrely penalised by the 
tax system.

The change will only affect systems 
where the energy is for self-consumption; 
companies who export their power to 
the grid or a third party are rated on a 
different calculation. This means that 
the tax rise is most likely to hit smaller 
companies, who are less likely to have 
set up different ownership schemes for 
their panels, as well as public sector 
organisations such as state schools and 
hospitals.

Paul Barwell, STA CEO, commented: 
“The sheer diversity of groups willing to 
sign this letter demonstrates the breadth 
of feeling on this issue. Now that the UK 
has signed the Paris Agreement it goes 
without saying that the Government 
should support organisations seeking 
to reduce their carbon footprints, not 
penalise them. It is essential that solar 

energy is treated sensibly within the tax 
system.”

In a speech to Energy UK Greg Clark 
MP, the Secretary of State for Business, 
Energy, and Industrial Strategy, said he 
wanted decentralised energy to compete 
with large-scale new generation because 
“the competitive tension is best for 
consumers.” 

However solar power is being increasingly 
disadvantaged in the tax regime; for 
example, gas combined heat and power 
devices have been exempted from 
business rates since 2001, but not zero 
carbon solar. This is in addition to tax 
breaks for fossil fuel extraction such as 
100% capital allowances for oil and gas 
production in the first year, which are not 
available to solar energy.

The letter reads it is “disappointing that 
over the past year major policy changes 
have led to rooftop solar deployment 
falling by over 80% in the UK. Instead 
of stabilising the industry, it has been 
further jeopardised by surprise business 
rate rises for organisations that own and 

supply themselves with solar power. 
Businesses, schools and others with solar 
face a sharp 6-8 fold tax hike from next 
April. If this proceeds it will also restrict 
future investment in solar rooftops all over 
the UK and put the British solar industry 
at a disadvantage, both at home and 
internationally.”

Sir Tim Smit, Co-founder of Eden Project, 
commented: “The folly of this measure 
will be seen unkindly by history. I urge 
the Chancellor to ensure common sense 
prevails and creates a business climate 
that promotes a sustainable, independent, 
future, demonstrating that Britain remains 
serious in its ambition to play a part as a 
global citizen.””

Mike Cherry, National Chairman for the 
Federation of Small Businesses, said: 
“The inclusion of solar panels in the 
business rates calculation could leave 
small businesses with a rooftop solar 
installation facing a huge eight-fold tax 
hike.  For many small firms who may have 
already been impacted by recent changes 
to low carbon subsidies, this is an extra 
financial burden that they will struggle to 
cope with.”

The letter concludes “New Ministers have 
described climate change as ‘one of the 
biggest – if not the biggest – threats to our 
national and global security’. We agree. It 
would be extraordinary if the Government 
penalised businesses and communities 
for taking positive action. We urge you to 
stop the solar tax hike.”
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Greencoat Capital announces 
new unlisted solar vehicle
GREENCOAT CAPITAL, one of the UK’s 
largest dedicated renewable investment 
management firms, today announced the 
launch of its first solar vehicle, Greencoat 
Solar I LP. Greencoat’s assets under 
management are now over £1.5 billion.
The announcement represents the first 
move into solar infrastructure investment 
for Greencoat Capital, whose other funds 
include a €200m private equity fund and 
the £880m FTSE250 listed infrastructure 
fund, Greencoat UK Wind PLC.

Richard Nourse, Managing Partner, 
Greencoat Capital said: “We have seen, 
and continue to see, enormous support 
for the Greencoat UK Wind fund. It has 
consistently been the best performing 
stock in the listed renewable infrastructure 
sector* - a sector which was born on the 
back of our fund’s success.

“For some time we have known that 
there was a similar demand to apply 
Greencoat’s expertise in the unlisted 
sector, and we are delighted with today’s 
announcement. Through our dedicated 
solar team, we look forward to delivering 
the reliable returns that investors expect.”
Greencoat also announced the successful 
closing of Greencoat Solar I’s first asset 
acquisitions: A portfolio of three PV 
farms from BayWa r.e. totalling 30MW 
in capacity; A portfolio of six PV farms 

from Primrose Solar, totalling 78MW in 
capacity. Greencoat Solar is seeking to 
acquire an additional 150MW of assets 
over the next six months. Lee Moscovitch, 
Partner, Greencoat Solar said: “We’re 
very excited to have begun investing 
in the solar market, having built strong 
relationships with developers across 
the sector. The fragmented nature of 
the UK’s solar capacity offers a great 
opportunity for low-risk investment - 
through operational excellence, alongside 
prudent acquisitions, we expect to deliver 
our investors predictable, inflation linked 
secure income.”

Greencoat Capital sees a significant 
opportunity in solar PV with a potential 
market value of over £20bn and 
anticipates managing further investments 
from a range of investors, especially 
pension funds seeking liability matching 
cash flows.

*Based on total shareholder return from 
listing to 1st December 2016.

Solar energy 
pilot project aims 
to reduce fuel 
poverty

Camden Council, in partnership with 
Islington Council and Waltham Forest 
Council, is leading on an innovative 
pilot programme to reduce the fuel bills 
of residents in, or at risk of, fuel poverty.
24/7 Solar, which is part-funded by 
national fuel poverty charity National 
Energy Action, will test the potential 
benefits of storing daytime electricity 
generated by solar photovoltaic panels 
to supplement the householder’s 
evening use. This will provide evidence 
as to whether the technologies can 
effectively reduce the fuel bills of fuel 
poor households.

The panels, ranging from 1.62kWp to 
3.78kWp, are being tested with three 
different battery types from Maslow, 
Growatt and Sonnen, to compare 
performance during the lifetime of 
the project. Comparative data will be 
generated to assess the performance 
of each brand of battery storage 
set against key parameters such as 
installation, reliability and savings 
generated. Findings will also indicate 
to what extent householders will 
adapt their behaviour to utilise stored 
electricity during the peak 4pm to 8pm 
period. Installations have taken place in 
41 low income households across the 
three boroughs.

Cllr Meric Apak, Cabinet Member for 
Sustainability and Environment “Solar 
plus storage is of huge interest to 
Camden Council. Fuel poverty is a very 
serious issue, blighting people of all 
ages and circumstances nationwide 
and storing solar energy can be one 
of the methods to offer our tenants 
significant savings to help reduce this 
burden.

“This technique helps meet our Green 
Action for Change environmental 
targets by actively reducing the carbon 
footprint across our housing stock.”

Thrive Renewables sets goal of £7.5 million
BRISTOL-BASED Thrive Renewables is 
aiming to raise £7.5 million to invest in 
sustainable energy projects across the 
UK. Thrive Renewables, has launched a 5 
per cent bond offer to raise funds for the 
development and operation of renewable 
energy projects around the UK, including 
wind and solar farms.

The company has built up a 5,700 strong 
community of shareholders and bond 
holders over the last 20 years. Its projects 
include the four turbine wind farm in 
Avonmouth, which is producing enough 
electricity to power more than 5,000 
homes a year.

Matthew Clayton, managing director of 
Thrive Renewables, said: “This capital 
raise will enable us to continue to develop 
our portfolio and is part of our strategy 
to widen our investments, including 
opportunities in wind, solar, energy 
storage and demand side management 
solutions, all of which contribute to a 
cleaner, smarter energy system.

“Our intention is that the bond offer will 
represent an attractive proposition to 
established investors, as well as those 
new investors with an active interest 
in supporting sustainable energy 
developments.”
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Green energy project could help transform 
London’s energy supply
UK POWER NETWORKS has been 
awarded funding for a cutting edge 
project that could pave the way for 
hundreds of megawatts of low-carbon 
energy to enter London’s power supply.

The project is UK Power Networks’ 
seventh straight successful bid in 
innovation funding competitions, and 
builds on the company’s industry-leading 
record of innovation projects including 
Smarter Network Storage, the first grid-
scale battery storage solution in operation 
in the UK, and Low Carbon London. 

The company has a track record of 
converting its innovation projects into 
real savings for customers. In the last 
year, the company has saved renewable 
energy generation customers over £60m 
by pioneering quicker, cheaper, flexible 
connections.

The company has been awarded £6 
million of funding from the Network 
Innovation Competition, administered by 
Ofgem, to develop an entirely new piece 
of hardware that will ensure many more 
Combined Heat and Power generators 
can connect to the electricity distribution 
network safely and cost-effectively. The 
project, called Powerful-CB, will use 
advanced power electronics technology 
to develop a new type of circuit breaker 
that is 20 times faster than existing ones. 
This high speed operation provides extra 
protection for the electricity network, 
allowing many more highly efficient 
Combined Heat and Power (CHP) units to 
connect before the network needs to be 
upgraded.

Across London, many major offices and 
housing developments have their own 
CHP units, which capture the heat created 
as a by-product of electricity generation 
and circulate it round a building instead 
of having a separate boiler. They are 
up to 30% more efficient than having 
separate electricity generators and boilers 
and save energy users on average 20% 
off their energy bills. At the moment, 
most of London’s power is generated 
in power stations outside of the capital, 

which also generate heat, but it is sent 
up the chimney into the atmosphere. 
The London Plan aims for a quarter of 
London’s heat and power to be generated 
in the capital by 2025, which could save 
more than 2.5 million tonnes of carbon 
dioxide a year.

It is expected this will lead to a large 
increase in demand for the connection 
of CHP units, which are highly efficient 
in generating heat and power at the 
same time (combined heat and power). 
This means they use less energy than 
conventional energy systems in meeting 
the same energy demand.

However, constraints that this rapid 
change could cause on the electricity 
distribution network could make that 
target hard to achieve safely without 
prohibitively expensive infrastructure 
upgrades – or advances in technology.
London will become the first city in the 
world to host the Powerful-CB device, 
which could revolutionise the way energy 
is distributed, and could help keep down 
electricity connection costs for CHP 
customers.

Suleman Alli, Director of Safety, Strategy 
and Support Services at UK Power 
Networks, said the project demonstrated 
the business was using the very latest 
technology to respond to the demands of 
its customers.

He said: “We are setting out to meet the 
demand from developers and businesses 
who want to generate environmentally-
friendly, cost-efficient energy. By reducing 
the cost of connecting smaller-scale 
energy generation to the network, we 
are going to open the door for so many 
more CHP devices to join the network and 
provide low-carbon energy for Londoners.
“The way we get our electricity is 
changing, and UK Power Networks is 
determined to be at the forefront of this 
revolution and deliver a secure, affordable 
and low-carbon energy supply for 
London.”

Jonathan Brearley, Senior Partner, 
Networks, Ofgem, said: “Britain’s 
networks will play a crucial role as we 
head towards a smarter energy system. 
UK Power Networks’ Combined Heat 
and Power project, along with the 
other winning bids in Ofgem’s Network 
Innovation Competition this year, will 
test a variety of new technologies and 
arrangements. If successful these 
winning projects will provide networks 
with valuable learning that may be 
incorporated into their everyday working 
practices, providing financial and 
environmental benefits to consumers.”
UK Power Networks is working with 
the support of organisations including 
Imperial College as well as project 
collaboration partners ABB and Applied 
Materials.
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A MAJOR CHALLENGE facing developers as 
Government support for solar power disappears into 
the sunset is making their future projects attractive to 
lenders.Many are already casting their minds beyond 
July 2017, when the financial help essentially finishes 
and the sector must fend for itself as a contributor to 
the National Grid. 

Solar projects are always highly scrutinised 
because there is not much value in the 
underlying tangible asset for a funder to sell 
if things go wrong. It is in that respect unlike 
lending to a business with a property or holding 
physical stock, say; or even to a householder 
who takes out a mortgage. 

The value of a Renewable Obligation Certificate is in 
part precisely because it allows investors, bankers 
included, to build a financial model based on a fixed 

income stream. Developers looking ahead 
must in their planning be sure to 

compensate for the absence of such security. They 
need to be aware that although funders are just as 
willing to lend they will expect proper preparation. It 
helps to understand relative appetites for risk, too, 
which is something often not taken into account.
Because they rely on future revenue of the project, 
funders are not just looking at whether a project can  
be built, but at all the contracts in place to underpin  
its revenue over perhaps a 25 year repayment term. 
That income is the nearest to security they have for 
their loan.

Fortune does not favour the brave to secure funding 
in this situation, it favours the diligent. Not 

surprisingly, there is often a tension 
between shareholders in a project, 

who might be putting up a small 

Bank loans in the new era 
without subsidy need careful planning
Peter Skeen and Gary Roscoe, UK law firm TLT explains that banks do want to 
lend money but there is going to be more scrutiny every step of the way.

Peter Skeen 
(left) and Gary 
Roscoe (right) of 
UK law firm TLT
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proportion of the development costs, and funders likely 
to be lending the bulk of it, because of the relative 
imbalance of risk. As a result, lenders will always need 
to pore in minute detail over every single contract to 
protect their position. This means not just those dealing 
with the construction phase, including sometimes what 
components will be used, but those that cover planning 
permission, lease arrangements with landowners 
and connection agreements to a distribution network 
operator. 

They will also expect to have a direct contractual 
relationship with contractors appointed by the 
developer so that, in the event of a default, the funder 
has the right to step in to keep a project going. 
Developers should also expect requirements for regular 
updates on how a project is proceeding and running 

subsequently. This will include amounts spent on 
maintenance and details of any insurance claims. And 
much of all that is before a lender even looks at the 
revenue from generation itself to make sure there is 
enough to meet repayment obligations.

The reason funders engage so closely is because the 
level of risk they are assuming is far higher relative 
to the return they can expect to receive than it is for 
shareholders. Funders only ever get their money repaid 
with interest and fee income, whereas a developer can 
look forward to a much greater return. 

This makes for different perceptions.  Lenders will, in 
short, want to identify every single potential problem 
that they possibly can, however remote, and then to 
mitigate or minimise it before they agree a loan. 

SOLAR I FINANCE
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One wind farm proposal foundered when it was 
discovered that a planned site was subject to ancient 
mining rights established hundreds of years ago and 
owned by a Lord of the Manor unconnected to the 
land ownership. The rights holder could, theoretically, 
have claimed his ability to exercise rights to mine 
was threatened by the structures proposed and tied 
the whole scheme into legal knots with claims for 
compensation. But developers who plan with detail and 
contractual certainties in mind will find plenty of interest 
from lenders. 

Projects need to be fully prepared
Advance preparation helps the due diligence process. 
Apart from anything, anticipating what a lender will 
want saves legal and accountancy fees.
The experienced developer can use contracts 
prepared for the process of a type the funder they are 
approaching has already approved. This also saves the 
time it will spend with lawyers on both sides. 
The process of due diligence generally favours larger 
projects. The deal costs associated with a £1 million 
proposal and those for a £10 million proposal are 
broadly similar in terms of assessing risk. But size is 
not everything, and not every project comes from an 
experienced developer. Community schemes may not 

have a well of expertise from which to draw, but they 
can make hire professional advisers who do.
Whatever else the future holds for lending to solar, it 
is just likely to favour developers with a portfolio of 
working sites in terms of preparation. They can often 
take a ‘cookie cutter’ approach to the lending process: 
using essentially the same suite of documents to 
support their business case each time. These will 
also offer the same technologies and often the same 
contractors as used successfully by them before. A 
repeat portfolio is reassuring to a lender.

For others, the key to getting a project off the ground 
is securing legal and technical expertise early, and 
before approaching a lender. They should also make 
sure to contact the lender ahead of a formal approach 
to find out what their minimum requirements are for a 
loan. There is no point in presenting a case that omits 
something central from the funder’s perspective. 

Lack of preparation and of understanding that a lender 
is approaching a project from a different perspective 
to a developer can simply undo a proposal. Funders 
essentially just want to know that a project is viable, 
which means making sure that the fundamentals 
to a project actually working are in place before 
approaching them. 

The first of these is local authority planning consent. 
The second is a grid connection offer from a 
distribution network operator, because the cost of 
a grid connection is a key determinant of whether a 
scheme is viewed as workable. And the third is land 

rights. They at least will expect to see that an option 
has been given by a landowner for an installation 

which can be exercised once funding is in place.

Lenders will scrutinise 
every detail
In addition to these basic 

requirements, a funder will 
also want to see construction 
contracts and a power purchase 
agreement that would start from 
completion. 

Developers need to be aware 
that funders will also assess 
the revenue stream of a project 
for the entire length of a loan. 
This loan life cover process 

is crucial to the decision they will 
reach, and will decide whether a 

loan is ultimately made. It is vital to 
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get advice about passing the assessments that will be 
made by the funder using complex financial models. 
Essentially, in addition to risk being squeezed out as 
far as possible, funders are looking for clear signs of 
efficiency. They always have done, of course, but this 
will become a more acute focus as the overall risk 
is perceived to be greater without the protection of 
subsidy guarantees.

But there is plenty to play for. It is not just energy 
generation projects that offer a bright future. Funders 
are increasingly open to investing in energy storage. 
The fundamentals will once again apply for securing 
a loan. Lenders will want to be sure that a battery 
storage scheme does not, for example, breach historic 
planning consents. There will also need to be careful 
scrutiny of arrangements with landowners and securing 
their express permission to allow storage units to be 
constructed.

The integration of storage units also raises many 
contractual issues, particularly with regard to purchase 
arrangements with the National Grid. There are also 
likely to be agreements with distributors affected by 
changes to the times that energy was carried and 
released. But there is no doubt that the falling costs 
of battery storage, and signs of growing capacity, are 
going to change the way developments are assessed 
for funding, stimulating investment opportunities. 
Funders are keen to be involved with this, which makes 
it a good time to be seeking loans.

At the moment, working through storage issues 
resembles a Rubik’s Cube: All the sides are there, but 
getting them matched is proving difficult. This is largely 
thanks to an absence of precedent and the fact that 
most storage options are still more expensive than 
generating it in the first place. The difficulties will plainly 
be overcome, particularly as there are clearly potential 
revenue streams. Furthermore, incentive exists for 
storage to grow because it will allow for solar to play a 
bigger, more reliable role in balancing national supply 
and demand for energy. 

So the good news is that a well prepared solar project 
of any kind, presented to a bank in a way that it wants, 
will secure funding just as it has always done. There 
is no loss of lender appetite for solar, but there is 
going to be more scrutiny every step of the way from 
construction to delivery and revenue protection. Who 
prepares wins.

©2016 Permission required.
Angel Business Communications Ltd.
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The rise of the 
corporate PPA

Corporate power purchase 
agreements (PPAs have received 
a lot of attention recently as 
developers look to different models 

to plug the incentive gap produced  
by the ratcheting back of UK financial support. 
Ross Fairley, Head of Renewable Energy sector 
group at independent UK law firm Burges Salmon 
LLP explains some of the structures available for 
corporate PPAs and also addresses some of 
the attractions which they pose 
both for generators and 
corporates.
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TRADITIONALLY electricity generated by renewable 
power projects has been sold directly to licensed 
suppliers who then trade the power on the wholesale 
market or supply direct to their customers.  Corporate 
customers, over the last decade, have increasingly 
scrutinised the security and cost of their energy supply 
and, in many cases, looked to “green” that supply for 
a whole variety of reasons.  It started with an uptake in 
green tariffs from electricity suppliers but such tariffs 
generally do not offer a “guarantee of origin” and 
provide no direct link with the renewable generation or 
greater security of supply than traditional brown power 
tariffs. 

An alternative can be a private wire arrangement 
where a private wire connects the corporate facility 
with generation capacity located nearby or on-
site.  In many cases these are the simplest forms of 
arrangement to put in place from an energy purchasing 
perspective and we have seen solar projects utilise 
these widely, but unless there is a constant demand 
for the generator’s power output, backup grid access 
is probably required so that the surplus power can be 
exported to the grid and revenue generated.  This often 
negates some of the benefit for the generator.    

Why has there been corporate 
PPA growth?
Many earlier adopters of corporate PPAs in the UK 
market were spurred on by the rise of environmental 
corporate social responsibility and the need for a 
sophisticated approach to electricity procurement.  
Generators in turn, found the opportunity for initially 
higher (albeit often fixed) long term prices supported 
by robust corporate covenant which was attractive 
and a bankable source of project revenue.  There 
continue to be unpredictable wholesale price 
movements as a result of both domestic and wider 
global economic factors.  Corporate energy users have 
become accustomed to managing their business in an 
environment of rising electricity charges.  As a result, 
corporates have been working and looking for ways 
of achieving long term certainty over elements of their 
energy supply costs and this has led to the increased 
interest in corporate PPAs.

The environmental corporate social responsibility 
aspect has, however, not gone away and there is more 
pressure than ever on corporates to look at the ways 
in which they are procuring energy and, particularly, 
renewable energy as part of a sustainable business 
proposition.  The establishment of the RE100 where 
many large corporates have committed to sourcing 
100% of their energy from renewables has added 
further impetus.

Corporate PPA structures
The beauty of corporate PPAs is that they can 
bring electricity consumer and generators together 
irrespective of location, generating capacity and supply 
requirement.  In direct PPA structures the generator is 
not supplying the customer directly (as with a private 
wire).  

However, the corporate PPA is structured, the customer 
will need an electricity supply arrangement itself 
which is compatible with a corporate PPA structure 
allowing the on selling of crediting arrangements or 
suitable mirroring of pricing arrangements between the 
corporate and the generator and the corporate and the 
electricity supplier.
Burges Salmon has put a number of high profile UK 
corporate PPAs in place over the years and in our 
experience there are two structures that are used.  

The first, which is perhaps more prevalent, is the 
back-to-back corporate PPA which is structured as a 
pass through by the corporate of the terms on which 
it has purchased the electricity to its own licenced 
supplier.  These arrangements are undoubtedly 
more complicated to put in place for all parties than 
a standard offtake arrangement between a generator 
and licensed supplier, but have been seen to work 
successfully a number of times now.  In a back-to-
back arrangement the customer contracts directly 
with the generator for the electricity and then on sells 
the electricity (and any green certificates) to its own 
supplier who credits the customer’s electricity account 
with the corresponding amount of electricity.  The 
contractual structure and energy flows are detailed  
in Figure 1.

Figure 1 :
The “Back-to-
back” Direct PPA 
structure
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The second type of structure is the so called synthetic 
PPA (“price guarantee arrangement” or “CFD direct 
PPA”) (see Figure 2).  This type of arrangement allows 
the corporate to concentrate only on its key issues 
(e.g. price, transfer of renewable certification, plant 
maintenance, maximising generation and provision of 
information) rather than the worry of backing off full 
PPA terms.  In synthetic PPAs the generator enters 
into a PPA directly with the power offtaker (licensed 
supplier) something that the generator will be familiar 
with on standard renewables projects.  There is 
then a separate agreement between the generator 
and the corporate which provides a price guarantee 
mechanism fixing the power price to counteract market 
price driven fluctuations in revenues under the PPA 
between the generator and licensed supplier.  

In our experience this type of arrangement can be 
rolled out quickly and efficiently to a number of 
projects in a standard form.  Using a synthetic PPA 
in combination with properly drafted supply contract 
provisions can significantly reduce the need for the 
corporate to be involved in complex, time consuming 
(and costly) PPA negotiations with both the generator 
and licensed supplier.  

The other beauty of a synthetic PPA is it can 
dramatically reduce the contract value (from a 
corporate’s approvals process) since the obligation to 
pay for the electricity delivered by the generator falls 
upon the licensed supplier with the corporate only 
paying any differential pricing agreed as part of the 
CFD or guaranteed pricing mechanism.  
Figure 2

There are many advantages to corporate PPAs and 
we see an increasing enthusiasm amongst corporates 
to look at these structures as well as an increasing 
eagerness on the part of generators to look to 
corporates where traditionally the simple and easy 
route was to sell to a licensed supplier and concentrate 
on the revenues they could glean from renewables 
certificates. Corporate PPAs linked to solar arrays are 
on the increase, but it would be wrong of this article not 
to point out some of the areas which need to be closely 
looked at for these arrangements to work properly.

The corporate’s electricity supply contract will need 
to be examined carefully to check that it fits with any 
arrangements that are going to be entered into.
As pointed out above, whichever structure is used, 
there is an element of extra time and cost for all parties 
involved compared to a standard sale to a licensed 
supplier. In reality, there needs to be a willingness on 
the part of all of the three parties involved in these 
arrangements, the licensed supplier, the corporate and 
the generator, to make things work.  Without that co-
operation these arrangements and the negotiations of 
them quickly fall apart.  

Sourcing a corporate that is willing to enter into these 
arrangements and has a sufficient covenant for a 
funder of a renewables project to rely upon is, and 
remains, a challenge. There are a limited number of 
advisers, both from an energy and legal perspective, 
who have put together these projects in the past and 
it is important to engage with experienced advisers to 
avoid the many bear traps along the route.

Dealing with corporates rather than licensed suppliers 
requires a slightly different mindset from the generator 
and the acceptance that it will probably be pushed into 
terms which it may not be familiar with in contracting 
for its electricity offtake with a licensed supplier.
There are difficulties and pitfalls but the benefits are 
also very clear.  There is potentially the ability to gain a 
higher electricity price than you would do from selling 
your electricity to a licensed supplier and for corporates 
there are many good reasons for entering into these 
arrangements.  

If you are a generator or corporate considering such 
arrangements however, do consider which structure 
best suits your needs.  Back-to-back arrangements 
provide the certainty and clear association with the 
renewables projects but synthetic PPAs can be used to 
meet many corporate’s requirements in a much more 
streamlined and cost-effective manner.  One size does 
not fit all, but for some, we believe, synthetic PPAs may 
be the answer and ought to be used more often.

©2016 Permission required.
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The “Price 
Guarantee 
Agreement” 
Direct PPA 
structure (PGA)
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IN A PAPER published in Nature Energy, Dr Ross 
Hatton, Professor Richard Walton and colleagues, 
explain how solar cells could be produced which are 
more adaptable and simpler to produce than their 
current counterparts.

This could lead to a more widespread use of solar 
power, with potential uses in products such as laptop 
computers, mobile phones and cars.
Solar cells based on a class of semiconductors 

known as lead perovskites are rapidly emerging as an 
efficient way to convert sunlight directly into electricity. 
However, the reliance on lead is a serious barrier to 
commercialisation, due to the well-known toxicity of 
lead.

Dr Ross Hatton and colleagues show that perovskites 
using tin in place of lead are much more stable than 
previously thought, and so could prove to be a viable 
alternative to lead perovskites for solar cells.
Lead-free cells could render solar power cheaper, 
safer and more commercially attractive - leading to 
it becoming a more prevalent source of energy in 
everyday life. The team have also shown how the 
device structure can be greatly simplified without 
compromising performance, which offers the important 
advantage of reduced fabrication cost.

Dr Hatton comments that there is an ever-pressing 
need to develop renewable sources of energy:
“It is hoped that this work will help to stimulate an 
intensive international research effort into lead-free 
perovskite solar cells, like that which has resulted in 
the astonishingly rapid advancement of lead perovskite 
solar cells.

“There is now an urgent need to tackle the threat of 
climate change resulting from humanity’s over reliance 
on fossil fuel, and the rapid development of new solar 
technologies must be part of the plan.”
Perovskite solar cells are lightweight and compatible 

with flexible substrates, so could be applied more 
widely than the rigid flat plate silicon solar cells 
that currently dominate the photovoltaics market, 
particularly in consumer electronics and transportation 
applications.

The paper, ‘Enhanced Stability and Efficiency 
in Hole-Transport Layer Free CsSnI3 Perovskite 
Photovoltaics’, is published in Nature Energy, and is 
authored by Dr Ross Hatton, Professor Richard Walton 
and PhD student Kenny Marshall in the Department 
of Chemistry, along with Dr Marc Walker in the 
Department of Physics.

©2016 Permission required.
Angel Business Communications Ltd.

Solar power could become 
cheaper and more widespread

A breakthrough in solar power 
could make it cheaper and more 
commercially viable, thanks to 
research at the University of Warwick, 
England.
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INTERMITTENT (principally solar and wind) generation 
is increasing, and large volumes of coal and gas fired 
capacity are expected to be decommissioned over 
the coming years. There will be a sustained period of 
uncertainty around what the long term make-up of the 
future GB generation mix will be.

To date, there are a number of factors that have held 
some investors back. But, as new markets open 
up for battery storage along with the falling cost of 
technology, the business case for investing in energy 
storage continues to become stronger. 

Evolving power systems
 As the UK energy system evolves into a network fit to 
serve a growing population and integrate new energy 
sources and smart technology to decarbonise the 
energy supply, batteries will play an integral part in 
supporting the proper functioning of the system.

The National Grid has recently acknowledged the 
need to deploy at scale new technologies to provide 
small bursts of energy in real-time to keep the grid in 
balance. This is called frequency response. A recent 
tender for so-called Enhanced Frequency Response 
(EFR), where response times need to be less than 
1 second, showed that energy storage projects are 
particularly well suited to provide these services 
across the UK. The introduction of EFR will provide 
the National Grid with greater control over frequency 
deviations, resulting in potential cost savings up to 
£200 million.

National Grid forecast that their frequency response 
requirement will increase by 30-40% in the next 5 years 
and “the response requirement in the period between 
2025 and 2030 will be 3-4 times higher than the 
current level”. Battery energy storage is the optimum 

Energy storage 
vital to a low carbon future

The GB power market is in a state of transition, but energy storage is 
undoubtedly a critical element to securing our energy future. Ian Larivé, 
Investment Director at Low Carbon, explains why now is the time for investment

technology for providing this service, offering a pipeline 
of future opportunities in the foreseeable future.

Emerging business models
There are a growing range of services that batteries 
can provide to help support the operation of the power 
system more cheaply than alternatives, reducing and 
deferring costly upgrades, and helping to integrate 
more renewable energy into the electricity system. 
Installing large-scale storage on the grid network 
enables the UK to better balance supply and demand 
– contributing to reducing reliance on fossil fuels and 
stability for a constantly evolving power network.

Eight contracts were awarded in National Grid’s EFR 
tender process totalling approximately 200MW of 
storage. Two of these sites, one in Cleator (Cumbria) 
and the other in Glassenbury (Kent), have a combined 
storage capacity of 50MW, and further EFR tenders are 
anticipated.  The longer ancillary services contracts 
(4 years, as opposed to 2 years in the case of FFR) 
stacked on top of capacity market payments provide 
more visibility on contracted revenues secured from 
bankable counterparties, which provides more comfort 
to investors and in turn has encouraged the lower bid 
prices.

Proven technology
Energy storage is not a new concept. We have had 
large scale pumped hydro storage for decades. In 
fact, the Renewable Energy Association recently 
reported that 3.23GW of electricity storage projects 
are now operational in the UK, mostly made up of 
pumped hydro. However, the evolution of lithium ion 
battery technology has opened up a huge opportunity 
to harness the potential of battery energy storage in 
particular for faster responding and more localised 
uses.
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Battery technology has steadily developed, first in 
mobile phones and then electric cars. Significant 
resources are being devoted to R&D, and strong 
competition between global players is commoditising 
energy storage solutions and driving lithium ion battery 
costs further down, making the technology rapidly 
cheaper and more efficient, to the point that utility scale 
battery storage is already being deployed at scale in 
the UK and globally. 

Based on this track record, investors are getting 
increasingly comfortable with the technology risk, 
which is backed by a growing number of bankable 
EPC contractors and system integrators who are willing 
and able to warrant the system functionality for long 
enough to recoup their investment.
 
Storage in action
The UK’s biggest operating battery energy storage 
system is in Leighton Buzzard in Bedfordshire. The 
town had a choice between building a third main power 
line to the town from the National Grid or 
installing 6MW of batteries. 
Installed in 2015 for £18m, 
the new battery plant was 
considered cheaper than 
building a power line, and is 
an example of how batteries 
may be able to help manage 
the flow of electricity through 
our power network, delaying 
further costly and unsightly 
installation of power 
lines criss-crossing the 
countryside.

Batteries are already in operation extensively in South 
Korea, Europe, and parts of the US for frequency 
response. Other jurisdictions are exploring other uses, 
such as peak load shaving, by being able to save 
some power produced in the middle of the day or 
night when there is less demand, for times when the 
power load picks up, like in the mornings when there 
is high demand for kettles, toasters, water pumps (for 
showers), or in the evening, when TVs, ovens, and 
heating cause a demand surge.
 
UK lags behind US
However, while historically the UK and Europe has 
been ahead most of the US in adopting renewable 
energy, it is very much behind when it comes to energy 
storage. Regulatory hurdles and a continued reliance 
on fossil fuels are the most referenced reasons for the 
lack of investment in energy storage to date. 
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of optimising the performance of the future smart grid. 
As it powers forward, it will soon become much more 
commonplace and form a central part of securing our 
energy future. 

Ultimately investment in energy storage will help to 
combat the cause of climate change and reduce the 
UK’s carbon emissions. As use cases and applications 
increase, storage will add significant value and enable 
the Government to invest more in renewables. While 
investor confidence is growing and the Government 
is getting behind major projects, the energy storage 
market is taking shape. 

As the industry moves away from carbon-heavy 
production, energy storage will enable us to collectively 
combat the causes of climate change and achieve a 
future with lower carbon emissions.

©2016 Permission required.
Angel Business Communications Ltd.

California, in comparison, has a commitment to 
removing diesel back-up generators from its power 
systems to tackle climate change. To achieve this, the 
state has mandated 1,200MW of energy storage by 
2020.
 
The UK Government, on the other hand, has been 
criticised for using polluting diesel generator farms, 
as well as its heavy reliance on fossil fuels. But with 
£500m committed to non-nuclear energy innovation, 
increased investment into energy storage is expected. 

Securing our energy future
Energy storage will play a crucial role in both the 
management of energy supply in the UK and in the 
wider uptake of renewable energy technologies 
nationwide in the future. As the UK’s energy 
requirements continue to grow, energy storage has an 
essential role to play in an increasingly smart grid to 
ensure that energy is always available when and where 
it is needed.  Storage provides a crucial component 

Energy storage will play a crucial role in both the management 
of energy supply in the UK and in the wider uptake of renewable 
energy technologies nationwide in the future. As the UK’s energy 

requirements continue to grow, energy storage has an essential 
role to play in an increasingly smart grid to ensure that energy 

is always available when and where it is needed
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New inverters 
increase grid-scale 
PV efficiency

High efficiency power conversion is a key PV plant requirement that 
is driving work by inverter manufacturers to improve performance 
while reducing Capex and long-term maintenance costs.  
Solar+Power Management’ technical editor, Mark Andrews, spoke 
with Vincent Schellings, GE Power Conversion’s product line 
leader for power electronics on the challenges.
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DESIGNING, building and operating utility scale power 
plants is far from simple. While photovoltaic (PV) 
generation has dramatically changed perceptions of 
‘power plant’ for the better, grid scale solar energy has 
its own unique challenges including the need for high 
efficiency inversion / conversion.

As a bedrock resource of modern existence, electricity 
affects nearly every aspect of daily life. Consequently, 
delivering electrical power across communities 
must meet high expectations of both residential and 
commercial consumers – all under stringent regulatory 
frameworks. 

Solar power shares similarities with incumbent, 
fossil-fueled electricity generation while having unique 
requirements of its own. The constant drive to increase 
efficiency of solar cells and panels is unique, while 
power inversion/conversion and transmission typically 
relies on decades-old power grids and conversion 
technology frequently adapted from fossil fueled power 
plants.

Now more than ever the business of electricity is 
changing thanks to the unique needs of distributed 
PV power generation. Inverter/converter designers are 
responding by challenging long-held paradigms to 
increase efficiency with new products now entering the 
marketplace. 

The times they are a-changing for 
grid scale power inverters
Power inverters are lynchpin technology for any plant 
because they transform generated electricity for 
transmission and end use. They are also the point at 
which switching efficiency claims its due; losses reduce 
available power. Although differences between efficient 
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and less-efficient utility scale inverters/converters may 
be one point or less, the ramifications can be immense 
across two or three decades of operation. Differences 
are also apparent when one considers moving from 
a kilowatt size residential plant to the megawatt scale 
community power systems taking root across the 
globe.

Two very different companies offering products for 
utility scale photovoltaic (PV) power plants are Alencon 
LLC and General Electric. While GE traces its roots to 
Thomas Edison and Nicola Tesla, Alencon is a relative 
newcomer. The fact that both are building different 
inverter systems for utility scale PV plants indicates 
that electricity generation has forever been changed by 
renewable energy.

General Electric’s latest contribution to inverter 
technology is its 1500V LV5+ Series with silicon 
carbide (SiC) transistors delivering 99 percent 
efficiency. While GE is not as well known in renewable 
energy as it is elsewhere across industry, its reputation 
and global heft—not to mention its novel approach 
to 1500 VDC inverters, GE is posed to have a greater 
impact than it has to date in renewable energy markets. 
Solar+Power Management’ technical editor, Mark 
Andrews spoke with Vincent Schellings, GE Power 
Conversion’s product line leader for power electronics 

on the day that GE announced its new system during 
the 2016 Solar Power International (SPI) conference 
(Las Vegas, Nevada, USA).  

“In 2012 when we launched the original system, it 
was all about Capex (capital expenditures.) Now, this 
system is about increasing efficiency yield, enabled 
by silicon carbide. We have been continually investing 
in this technology, and SiC makes particular sense for 
renewables because its role in the power stack enables 
the system to act more efficiently,” he noted.

Schellings explained that the overall efficiencies of 
GE’s new system yields over $2.2 million (USD) of 
added value across the lifetime of a 100 MW solar 
plant, enough to power 170 additional households per 
year. Another benefit of GE’s system is its new main 
transformer sleep feature option, which can eliminate 
no-load transformer losses at night by precisely 
controlling pre- and de-magnetization of the main 
transformer. This enables safe connection/reconnection 
during non-generating hours, saving up to (USD) 
$800,000 over a plant’s lifetime. GE also fabricates its 
own silicon carbide ICs so it has in-house control to 
maximize the yield of high-performing circuits.

GE’s new LV5+ inverter is already at work in the field. 
By third quarter 2016, Schellings said two systems 
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had been installed in the US, with more expected 
to come online later in the year. “It is provided as a 
containerized system, which has the benefit of making 
it easier to ship. We also do preconditioning and test. 
So in the field you only have to connect the DC and 
AC cables, run some (on-site) tests, and then you can 
turn the system on,” remarked Schellings about ease 
of installation.

Alencon approaches increasing efficiency through 
their multi-megawatt central inverter system (MMCIS) 
that provides installation savings by reducing the 
quantity and size of DC cables. Savings also come 
from eliminating all but one inverter installation, and 
abolishing intermediary AC transmission. Additionally, 
it provides DC harvesting string inverter conversion 
granularity, which increases energy yield. PV panels 
are connected to string power optimizers and 
transmitters (SPOTs) that harvest the maximum amount 
of energy from each string. Additionally, SPOTs convert 
the strings’ low voltage/high current into high voltage/
low current DC transmission to minimize losses 
and reduce cable costs. Combined benefits reduce 
the levelized cost of electricity (LCOE) by at least 
10 percent, according to Alencon President Hanan 
Fishman. His company’s system delivers efficiency as 
high as 99.5 percent, he said. 

In the Alencon system, all optimizers’ outputs are 
connected to the common DC bus of a single inverter 
system. The inverter units are modular, so the company 
says it is easy to add or remove units with minimal 
effect on the overall operation. AC outputs of each 
module are combined on one or multiple output 
transformers to raise the AC voltage to that of the 
electrical grid. 

The system master controller (SMC) manages 
operation of the PV plant’s generation and provides a 
single interface for the MMCIS. A local monitor collects 
performance data from every string, SPOT, and grid 
inverter package (GrIP) in the system, which can 
be viewed by customers, engineers, and operators 
through a proprietary real-time graphic display system 
that may be accessed from anywhere in the world 
through the internet.

While being well-suited for Greenfield construction, 
Fishman said the majority of their current customers 
are augmenting and improving older, megawatt-scale 
PV plants to increase yields and efficiencies while 
collecting more performance data. The company’s 
software and hardware enable relatively quick 
improvements, which benefit a company’s bottom line 
once fully implemented.

Fishman said that one aspect of the company’s overall 
system to increase efficiency of energy harvesting 
involves harmonic neutralization on a commercial scale 
instead of pulse width modulation (PWM) that is utilized 
by other power conversion designs. His company 
also takes a novel approach to maximizing power 
point tracking which Fishman likened to agricultural 
harvesting.

“Consider a field of corn. One way to harvest is 
bringing in the pickers and you harvest an entire field 
as quickly as possible. While that saves time not every 
row is ready for harvest, so you get some corn at its 
peak while other rows are not really ready. Alencon’s 
approach to energy harvesting is more granular and 
more distributed…somewhat like picking one row at a 
time. Every PV module has a maximum power point, 
which our system enables the plant owner to recognize 
and harvest energy at the right point,” Fishman 
explained.

Increasing yields and improving plant operational 
efficiency are key objectives of PV owners and 
operators. Whether through advances made possible 
by incorporating silicon carbide (SiC) transistors and 
‘sleep mode’ transformer options, or by redesigning 
the basic inverter concept, the trend towards improving 
the LCOE of PV power is continuing. Plant owners and 
operators have new advantages to consider that can 
improve profitability while demonstrating that efficiency 
can increase without replacing entire PV arrays with 
next-generation panels.
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AWARD: Commercial Roof-top Installation
WINNER: EvoEnergy
FOR: Lyreco

IT’S BEEN ANOTHER iconic 12 months for EvoEnergy 
having started the year completing the UK’s 4th largest 
rooftop installation – the second largest on a single 
building – for global office and work solutions provider, 
Lyreco. The 3.811 MWp array consisting of 13,860 Trina 
275W panels was funded by a PPA through Guinness 
Asset Management and was the first installation in 
the UK to use ground mount centralised inverter 
technology in a rooftop environment.

Shortly after, EvoEnergy delivered a 1.5 MWp 
installation on Aldi’s new distribution centre in Cardiff 
having previously installed 2.1 MWp on their Bolton 
facility in 2015 via DSP Construction.

In the summer, EvoEnergy stamped another iconic 
London building into their portfolio alongside the 
‘Walkie Talkie’ building by installing a 26 kWp system 
on two floors at the summit of the recently developed 
South Bank Tower. The installation became one of the 
highest PV arrays on a residential building in the UK 
(42 storeys).

EvoEnergy also built on their expertise for designing 
and installing solar carports by completing a second 
carport installation (88.5 kWp) for Nottingham City 
Council at their popular Ken Martin Leisure Centre. 
With nine separate carports covering a combined 41 
car parking spaces, the array formed part of the jigsaw 
that saw the Council achieve their goal of reducing 
the City’s carbon emissions by 26 percent by 2020 
four years early; EvoEnergy have installed several PV 
projects for the Council since 2011.
Having installed two of the UK’s first solar carports, 
EvoEnergy were invited to provide their expertise into 

the BRE’s recent ‘guide to solar carports’. Shortly after, 
EvoEnergy also had a significant contribution into the 
BRE’s following publication; ‘a guide to commercial 
rooftop solar PV’.

Other projects of significance this year include a 117 
kWp installation on the rooftop of Bristol Sport’s £45m 
redevelopment of the Ashton Gate stadium, funded by 
Bristol City Council as part of their own bid to reduce 
the City’s carbon emissions by 2020.
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James Sutton, Project Manager, EvoEnergy receiving the 
award from Mike Walls, Loughborough University

In the summer, EvoEnergy stamped another iconic London building into their 
portfolio alongside the ‘Walkie Talkie’ building by installing a 26 kWp system 
on two floors at the summit of the recently developed South Bank Tower. The 
installation became one of the highest PV arrays on a residential building in the UK
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THE UNIVERSITY OF SHEFFIELD’S research group, 
Sheffield Solar, has been collecting data and analysing 
the performance of operational PV systems around the 
UK for the past six years.

Last year National Grid approached Sheffield Solar, 
in a bid to improve its estimate of half hourly PV 
generation, and in July 2015 the PV_Live project 
was born. The project runs for two years, with the 
objective of developing a tool to improve on National 
Grid’s estimate for grid balancing.  PV_Live has been 
so successful that, eight months into the project, 
the output from the tool went live in the National 
Grid control room, so that it is now the de-facto grid 
balancing tool for nowcasting PV generation.

The PV_Live project provides a greatly improved near-
live estimate of solar PV generation for the National 
Grid.  PV generation is seen as negative demand, so 
an accurate estimate of PV generation hugely improves 
the accuracy of National Grid demand forecasts.  This 
in turn enables the National Grid to cut the amount 
of Short Term Operating Reserve (STOR). STOR is 
expensive in money, energy and carbon: banks of 
diesel generators have a high capital and embodied 
carbon cost yet may run only briefly a few times a year.  
National Grid estimates that improving the estimate 
of PV generation will each year save of the order of 
several million pounds and several thousand tonnes of 
carbon dioxide.

Solar PV systems are almost exclusively connected to 
the distribution network rather than the transmission 
network. Before PV_Live National Grid had very little 
visibility of distributed PV generation and only a handful 
of metered sites on which to base their grid balancing 
operations. Solar was visible only as a suppression 
of demand, so they used a combination of installed 
capacity and irradiance data in order to estimate 
the half hourly variability of PV generation on the 
grid.  Using irradiance data to derive a PV generation 
estimate is a very crude method and is subject to 
substantial bias errors.

PV_Live combines live energy generation data 
from a sample of operational UK PV systems, with 
location and capacity data of the UK fleet, to estimate 
the overall half hourly generation levels.  Expert 
researchers work on every aspect of data collection, 
processing and analysis to develop innovative models 
to improve the quality of the estimate.

Besides National Grid, PV_Live is now being used by 
several other energy industry stakeholders including the 
Met Office; energy generators, traders and consultants 
and other researchers.  It also enables PV advocates 
to tell the positive side of the solar story, i.e. what solar 
is capable of generating in the UK, to balance the story 
that we hear of its cost. Tools which show the mix of 
power generation sources on and carbon intensity of the 
grid are, for the first time, able to include solar. The next 
stage of the project will be to give the same data at a 
regional, grid supply point level. 
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AWARD: Smart Solar Solution
WINNER: Sheffield Solar
FOR: PV _Live

Aldous Everard, 
Business 
Development 
Manager
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PS RENEWABLES is an established, bankable DEPC 
and O&M company specialising in fixed, ground-mount 
utility scale solar farm installations.

Established in 2012 as a joint venture between Padero 
Solar Limited and Bosques Solaer SL, this joint venture 
trades in the UK under the name PS Renewables and 
has since constructed in excess of 200MW of ground-
mount solar installations. In addition to this, our O&M 
business now maintains over 300 MW of ground-mount 
solar for a broad range of clients.

PS Renewables recently incorporated in the United 
States of America to continue the EPC journey, whilst 
also partnering with a large development company 
to ensure that our future pipeline is secure, and at 
the same time adding potential asset value for our 
customers.

Within the group, there are operations in Spain, 
Mexico, Jamaica, Japan, and Portugal.
PS Renewables develop constructed and subsequently 
maintain large utility scale solar farms for some of the 
world’s largest asset owners. Having been involved 
since the very initial stages of the projects, they 
maintain the assets as if they were our own.

PS Renewables constructed sites often beat 
performance expectations by double-digit percentages. 
They provide clients with real-time performance data 
for their sites together with all of the site maintenance 
records and documentation via a bespoke web-
based portal that is personalised to suit each client’s 
individual requirements.

www.psrenewables.com
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AWARD: Large Ground Mount Installation
WINNER: PS Renewables
FOR: Eveley Solar Farm

Greg Felix, 
Commercial 
Operation 
Manager
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AWARD: BIPV Initiative
WINNER: CPI, Merck and Polysolar

The Centre for Process Innovation (CPI) is part of a 
consortium which is developing building integrated 
photovoltaic (BIPV) devices that will enable windows 
of the future to not only generate their own solar power 
but also provide greater thermal control. The Innovate 
UK funded project entitled ‘Power Generating & Energy 
Saving Windows’ includes CPI alongside materials 
supplier Merck and leading BIPV producer Polysolar.

The project addresses the construction industry’s need 
for zero carbon buildings by developing a transparent 
BIPV window that is capable of both generating power 
and controlling temperature. The commercialisation 
of such a device will reduce building energy costs 
whilst offering architects greater freedom in structural 
design. Transparent solar glazing panels are easy 
to install in conventional framing, making them ideal 
for surface applications such as windows, skylights, 
facades and roofing. The use of OPV is attractive for a 
number of sectors because it is adaptable, lightweight, 
transparent and low-cost.

In order to facilitate the mass-market adoption of 
BIPV, developmental work is needed to progress 
the technology from prototype to the manufacturing 
volumes and performance characteristics that industry 
requires. An upgraded version of the recently launched 
semitransparent gray-colored lisicon formulation from 
Merck is a key element that will be further improved 
to help take this technology from a prototype to the 
market. The OPV window demonstrator will seek 
to achieve similar installation costs, transparency, 
performance and lifetime to that of high performance 
glazing currently used in industry whist delivering 
energy yields comparable to those delivered by 
conventional photovoltaics in a vertical orientation.

“We are excited to be part of this important project. 
This presents a unique opportunity to further develop 
the commercial use of gray OPV modules and to  
drive more widespread adoption of BIPV,” said Brian 
Daniels, Head of the Advanced Technologies business 
unit at Merck.

“Modern architecture faces a dilemma of wishing to 
maximize natural light delivery and reduce building 
energy consumption,” said Hamish Watson of 
Polysolar. “With our OPV glazing, we deal with these 
conflicts while also generating carbon-free renewable 
energy, thus enabling buildings of the future to be truly 
zero carbon.”

“The output of the project will be to produce large-
scale organic photovoltaic devices using sustainable, 
low-cost manufacturing processes. Once concluded, 
the project will provide the industry with the required 
lifetimes, dimensions and price points needed to 
evaluate how to take this emerging technology to 
market,” Dave Barwick, Principal Scientist at CPI 
added.
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From left to right: Dave Barwick, Principle Scientist, CPI, Hamish Watson, 
Director, Polysolar and Graham Morse, R&D Manager, Merck
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PEROVSKITES have arguably transformed solar energy 
more in the last few years than other technologies have 
in decades.

The rapid efficiency increase of solar cells based 
on perovskites makes these materials promising 
contenders in cheap devices for solar energy 
harvesting.
As the efficiency race continues, challenges are many. 
Dr Nayak is recognised for one that could transform 
rate of progress.

In solution processed perovskites thin films 
preparation, the chemistry in the precursor solution 
dictates the quality of the thin-film. A proper 
understanding of the chemistry and the mechanism 
of crystal formation is critical for the advance in the 
reproducibility and quality of thin films for solar cell 
application. 

It was found that the change in Methyl ammonium 
(MAH+): Methyl amine (MA) equilibrium in the 
precursor solution controls the solubility of the 
perovskite in the solution. More the amount of the MA 
in the solution, higher is the solubility. By finding ways 
to manipulate the MAH+: MA  equilibrium  changed the 
onset of crystallization as well as find different solvent 
systems to grow crystals. 

This seminal study has opened up new avenues 
for the use of non-toxic solvent systems to prepare 
perovskite materials. For example, the combination of 
MA with Acetonitrile now can be utilized as a solvent 
system for the perovskite thin film preparation. The 
work also highlights the effect of acid by-products on 
the crystallization that is present in the solvent systems 
but in uncontrolled concentrations which hamper the 
reproducibility of the solar cells from batch to batch.  

This work, will have a direct impact on researchers 
working on polycrystalline thin films, in addition to 
single crystals. This impact research enable the 
continued advancement of perovskite optoelectronics 
and in the improved reproducibility, homogeneity and 
eventual manufacturability of these technologies.
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AWARD: R&D Innovation
WINNER: Dr. Pabitra K. Nayak, University of Oxford
FOR: Mechanism for the crystal growth of perovskite

Dr. Pabitra 
K. Nayak, 
Department of 
Physic
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AWARD: Energy Storage Solution
WINNER: RES
FOR: RESolve 

RES is one of the world’s leading independent 
renewable energy companies, with the expertise to 
develop, construct and operate projects around the 
globe. RES has developed and built over 12GW of 
renewable generation over the last 30 years. As early 
pioneers of wind turbine technology, RES are proud 
to have been innovators in the development of the 
global renewable energy market, currently operating 
across four technologies – wind, solar, storage and 
transmission. 

RES has been at the forefront of the wind industry 
for over three decades, with its first project in 1992 
in Cornwall. Within 10 years RES had completed the 
largest wind farm in the world at the time, in Texas. 
Today, with one of the largest project portfolios in the 
industry and an asset management portfolio exceeding 
2 GW, RES continue to provide partnerships and 
services to the world’s fastest growing energy sector. 
RES is hugely experienced in the development, 
construction and operation of utility scale solar farms 
with 1.5GW in development and 290MW constructed or 
under construction.

RES’ energy storage solutions are safe, rapid and 
reliable assets that come with full warranties and 
can concurrently provide multiple energy services 
to customers. With 55MW contracted in the UK and 
140MW globally, RES currently have 14 projects across 
7 markets. RES has pioneered energy storage projects 
in the US and Canada and has completed construction 
of its first UK energy storage project, a 300 VA / 640 
kWh Lithium ion Battery Energy Storage System 
integrated with an existing 1.5 MW solar park at Copley 
Wood in Somerset. 

RESolve was developed in-house and is RES’ 
advanced energy response operating system platform. 
The application is incorporated through every level 
of the battery system, and its standards-based 
architecture allows for a least-cost procurement 
approach to improve asset life and reduce operating 
costs. RES’ extensive experience with grid connected 

generation feeds in to RESolve to provide an array of 
grid support and protection management capabilities 
to keep the energy storage system online safely for 
longer. RESolve is simple and intuitive to use, as 
is designed to communicate with existing network 
management platforms, making it easy to monitor and 
control from network control centres.

RES’ 24/7 control centre monitors assets and storage 
projects day and night, providing essential safety 
management supervision when work is being done on 
remote sites.  The control centre data is invaluable to 
identify performance trends which predict maintenance 
requirements to reduce downtime, prevent problems 
and increase revenue.
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Brian Darnell, 
Head of O&M
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AWARD: Smart Storage Technology Innovation
WINNER: SonneN GmbH
FOR: Sonnenbatterie Eco 8 

THE sonnenBatterie eco 8 is an intelligent energy 
storage system which allows homes to use solar 
electricity day and night, whilst also enabling users to 
change the way that they manage and control their 
energy. The sonnenBatterie is designed to automatically 
adjust your consumption so that most of your self-
generated solar energy stays in your household for 
you to use rather than being lost to the grid. It saves 
you money by storing the surplus energy generated 
by your solar panels when you don’t need it, and then 
making it available at those times when you do. Since 
2010, over 15,000 sonnenBatterie systems have been 
installed around the world, with core markets in the US, 
Germany, Italy, Australia and the UK.

Key benefits of the sonnenBatterie eco 8
£ A complete, fully integrated storage solution with  
 perfectly synchronised components including  
 battery modules, integrated bi-directional inverter  
 and smart energy management system – supplied  
 in one easy to install box.
£ With its unique modular design, the sonnenBatterie  
 can be sized to suit the needs of the end user with  
 storage sizes ranging from 2 kWh to 16 kWh. 
 This gives greater flexibility to suit diverse energy  
 requirements and budgets. 
£ The eco 8 is small, compact and designed for quick  
 and easy one-man installation. The main base  
 cabinet (excluding battery module) weighs just 27kg. 
£ The sonnenBatterie is differentiated by its self- 
 learning software which anticipates users’ daily  
 habits to predict generation and consumption; the  
 self-learning algorithms are combined with three-day  
 weather forecasts to allow users to optimally  
 manage and feed-in stored energy. 
£ The sonnenBatterie allows you to engage in ‘rate  
 arbitrage’ – storing energy from cheap rate tariffs  
 (e.g. Economy 7, Economy 10) and running your  
 home off the battery when rates go up.
£ With its safe and reliable Lithium Iron Phosphate  
 battery technology, the sonnenbatterie comes with a  
 market-leading warranty of 10 years or 10,000  
 charge cycles, and a battery service life of 20 years.

£ The sonnen App allows you to monitor, analyse and  
 control the supply and demand of your household  
 24/7 on your smartphone or tablet wherever you are  
 connected to the internet.
£ The eco 8 is also available with an emergency power  
 supply option which will reliably supply stored  
 energy during power failures. 
£ The high software intelligence of the sonnenBatterie  
 enables additional grid services and energy market  
 integration including remote control and virtual  
 power plant (VPP) aggregation, frequency balancing  
 markets and energy trading/arbitrage.
£ Demand side management (DSM) functionality  
 enables users to optimise their self-consumption.  
 Smart plug adapters automatically and/or remotely  
 switch on loads or appliances - all controlled through  
 the system’s energy management system.
£ The sonnenBatterie receives regular, free software  
 updates to ensure system users have the most up- 
 to-date functionality. Systems can also be  
 interrogated remotely to identify and fix faults or  
 change settings.
£ The compact, highly aesthetic design of the  
 sonnenBatterie allows for broader applications in  
 homes of all shapes and sizes. 

The sonnenBatterie eco typically enables users to 
achieve up to 80% independence from the grid over 
the course of the year (depending on system sizing, PV 
generation and overall consumption). 

Sonnen has launched the “sonnenCommunity” where 
consumers become producers, and sonnenBatterie 
owners share their energy. The generated energy 
surplus of individuals is being fed into a virtual energy 
pool and being distributed to other members of the 
community anywhere in the country. A central software 
links up and monitors all sonnenCommunity members 
- while balancing energy supply and demand. In this 
way, clean energy can become affordable and easily 
accessible for everyone. The sonnenBatterie eco 8 
is future-proofed to enable the development of the 
sonnenCommunity model in the UK.
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AWARD: Smart Solar Technology Innovation
WINNER: Enphase Energy
FOR: Home Energy Solutions

ENPHASE HOME ENERGY SOLUTION is an 
integrated, intelligent and extraordinarily reliable 
system. It brings together solar, storage and energy 
management technologies that optimizes energy 
production, energy consumption, provide insight and 
can be custom build for your customer. 

Enphase micro inverters form the back bone of the 
Home Energy Solution where each inverter monitors 
each individual panel and ensures each panel has the 
maximum performance. With an extreme low failure 
rate both the Enphase M215 and M250/60 &72 come 
with a 20-year product warranty. The Enphase Envoy 
is the brain of the Home Energy Solution as this device 
collects data from the micro inverters and regularly 
communicates with Enphase servers to ensure the best 
possible performance The Enphase Envoy S Metered 
is not only able to provide data about the performance 
of each individual panel but also provides insights 
of a household’s energy consumption. The Envoy S 
metered has also been designed to integrate with the 
Enphase AC Battery which provides the solution to 
energy storage.

The Enphase AC Battery (now available in the UK) is a 
modular 1.2Kwh energy storage solution which comes 
with an integrated S270 micro inverter. Each unit 
weighs 55lbs which is ideal for a 1 man installation. The 
Enphase AC Battery has the lowest energy lifetime cost 
for both new solar and retrofit customers. The Enphase 
AC is the safest (Lithium Ion Phosphate) and most 
reliable storage solution on the market and comes 
with a 10-year warranty (or 7300 cycles). Thanks to its 
modular set up, the installer is able to design the right 
system size to meet the needs of the home owner. 
The AC Battery has 2 cycles per day. During the day 
the batteries are charged by the excess of produced 
solar power whilst overnight the batteries are being 
charged straight from the grid using cheap night tariffs 
(Economy 7). The Enphase AC Battery is ideal for 
retrofit as it works with any installed PV system in the 
UK market. 
When there is an electrical load in the house, current 

is drawn from the grid and from any PV system. When 
generation is greater than the load, the the Envoy 
will signal the AC Batteries to charge with the excess 
generation. When generation is low or off, the Envoy 
will signal the AC Batteries to discharge to support the 
loads. All this time the Envoy is communicating with 
the AC Batteries via the AC powerline and to Enphase 
through the internet. The Home Energy Solution is 
an integrated system with a modular design. This 
means that the home owner can start small with only 
a few panels (and micro inverters) and AC Batteries 
and expand the system whenever the energy needs 
of the home owner changes over time. For installers 
this brings great after sales possibilities. More over 
the system is reliable in all of its components and 
extremely safe as there’s no DC voltage in the entire 
solution.

Simon Baggaley, 
Regional Sales 
Director Northern 
Europe
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AWARD: EPC Excellence
WINNER: Lightsource Renewable Energy

Judges comment:
Lightsource has a reputation for bringing large 
projects online, on time and at budget. Lightsource 
maintains a high degree of technical expertise 
balanced against meeting purchasing, logistical, 
and construction requirements all the while 
benefitting its owners and investors

IT’S BEEN another busy year for Lightsource 
Renewable Energy, one of Europe’s leading solar 
energy companies. After connecting a mammoth 23 
projects in the month of December alone last year, 
the company has continued to add to its growing 
operational portfolio of just under 2 GW. 

As well as maintaining its unrivalled connection rate of 
utility-scale UK solar sites, 2016 has been another year 
of significant milestones for Lightsource – completing 
Europe’s largest floating solar farm, the UK’s first 
Contracts for Difference (CfD) solar project and 
connecting the first solar farm in Ireland.
The year kicked off with the innovative floating solar 
farm on array on Thames Water’s Queen Elizabeth II 
reservoir, in London. Over 23,000 solar photovoltaic 
panels and 60,000 plastic floats have been fixed 
together and anchored to the bed of the reservoir, 
using 177 anchors and concrete blocks. 

Work began in February 2016 and despite challenging 
weather conditions the project was completed ahead 
of schedule. The 6.3 MW site is now powering Thames 
Water’s nearby Hampton Water Treatment Works – via a 
private-wire Power Purchase Agreement (PPA).
Through its PPA offering, Lightsource is able to finance 
and develop utility-scale solar and energy storage 
solutions using land near to site - connecting them 
directly into the supply of major energy users such as 
factories, warehouses, data centres, transport hubs, 

leisure centres, chemical plants and water treatment 
facilities. A private-wire PPA can help businesses reduce 
exposure to energy market volatility and enable load 
shifting to avoid peak pricing by giving access to clean 
power at below the cost of importing power from the 
grid. Drawing power from an off-site solar installation 
also creates excellent CSR opportunities by helping 
businesses meet energy and carbon reduction targets.

In March, Lightsource followed up the floating project 
with the 5MW Crookedstone Road. Working hand-in-
hand with Belfast International Airport (BIA), Lightsource 
funded and constructed Northern Ireland’s first ground 
based solar power station and connected it by a 1.2 
km direct private wire into BIA’s facilities. The first of its 
kind on the Island of Ireland, this project demonstrates 
pioneering technical innovation in empowering the 
airport to procure a significant amount of electricity 
directly from the sun - during peak generation times, the 
airport can run up to 9 hours on solar power alone.

The Charity Farm installation, in Shropshire, was one 
of five solar projects to win support in the first round 
of the UK Government’s CfD auctions last year – the 
mechanism which replaced the Renewable Obligation 
Certificates (ROC) scheme for projects over 5 MW. A 
total of 71.55 MW of solar projects were awarded CfDs 
in 2015 and the 11.94 MW Lightsource project is the 
first and only solar CfD project to be delivered to date.
Looking ahead to the next 12 months, Lightsource will 
continue to work with major energy users in the UK and 
Ireland to grow its pipeline of private-wire PPA projects, 
as well as expanding its operations further afield.
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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. 
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