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Solar PV Panels
factsheet number two

Solar photo-voltaics (PVs) generate 
electricity, made from layers of 
photo-electric material (usually 
silicon). In  sunlight this generates a 
current, turning sunshine in to power. 
Producing your own electricity at 
home is an appealing idea but there 
is a more to consider than simply 
‘plugging in’ some panels. Most 
systems are connected to the mains 
electricity grid, so that whatever 
energy you don’t use in your home 
is ‘exported’ and we’ve concentrated 
on this type of system here - though 
variations including batteries are 
also possible. As with other retrofit 
measures, careful planning is key to 
make sure you meet your aims and 
get good value. Here are ten things 
to bear in mind when commisioning 
and purchasing solar panels. 

1. Installing solar PV 
• Priorities: in the context of an 

overall whole house retrofit plan 
(see Factsheet 3 - Routes to 
Retrofit), deciding on whether to 
prioritise solar panels is dependent 
on your aims. PV panels are a 
great way to help de-carbonise 
the UK’s electricity grid and 
reduce home carbon emissions 
and using electricity generated in 
your home and incentive schemes 
like the Feed-in-Tariff (FIT) can 
mean financial rewards (which 
although previously generous, has 
now been reduced and is under 
constant review). However, as a 
generation technology, PVs do 
nothing to reduce energy demand 
in your home and they also won’t 
make your home warmer or more 
comfortable. If you have a limited 
budget you should probably 
consider insulation and draught-
proofing measures first. 

• Siting: PVs work best when they 
are not shaded, are tilted at around 
45 degrees, and face South-East, 
South or South-West. If the roof 
of your home is very complicated, 
has lots of things shading it, like 
trees or chimneys, and doesn’t 

face South, PV panels will be 
less effective. In this case it may 
be better to invest your money 
in other measures - or even in a 
community-energy project.  

• Finances: when first introduced 
the Feed-in-Tariff (FiT), which is 
a payment for the electricity you 
generate, was set at a high level 
and panels made sense almost 
purely as a financial investment. 
Now returns are less generous, 
but the cost of systems has also 
reduced, so a well-installed PV 
system may still make financial 
sense. You can maximise your 
bill savings by changing your 
behaviour to make the most of the 
electricity generated - though if 
you have energy efficient lighting 
and appliances and are already a 
frugal energy user, your savings 
may be less than those predicted 
by the standard models. The FIT 
regime changes every six months. 
To get an idea of potential financial 
returns consult the Energy Savings 
Trust website. 

• Embodied energy: the idea that 
PV panels take more energy to 
manufacture than they generate 

in their lifetime is an urban myth! 
Under normal UK conditions it 
would typically take around 2 years 
for a panel to generate as much 
energy as it took to manufacture, 
so in its lifetime of 25 years or 
more it would generate at least ten 
times as much energy as it took to 
produce. 

2. Permission
• Planning: in most cases installing 

PV panels on the roof of your 
home will be classed as ‘Permitted 
Development’, provided they 
meet certain criteria such as not 
protruding from the roof slope by 
more than 200mm. This means 
you shouldn’t need to apply for 
planning permission. However, if 
you live in a conservation area, 
your home is listed or is in the 
grounds of a scheduled ancient 
monument you will likely need to 
apply for planning permission. 
Check with your local planning 
authrotiy if you’re unsure. 

• Building Control: as with any 
construction work, building 
regulations apply to PV panel 
installations. You should obtain a 
building control certificate and an 
electrical safety certificate once the 
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work is complete. These will either 
be provided by your installer or 
you may choose to administer the 
building control application yourself 
or through another professional.

• Microgeneration Certification 
Scheme (MCS): if your panels are 
installed by an MCS accredited 
company you will also receive an 
MCS certificate. This is necessary 
to claim any Feed-in-Tariff and 
also affords a degree of consumer 
protection eg around quotations 
and selling. 

• Electricity network: for most 
domestic scale systems smaller 
than around 4kWp no prior 
permission is required and 
your installer will simply notify 
the local Distribution Network 
Operator (DNO) within 28 days of 
commissioning the system. Larger 
systems will require the prior 
permission of the DNO, as they will 
need to ensure the local electricity 
grid is capable of handling the load.

3. Taking the weight
Your existing roof structure may not 
be able to take the increased load 
from a PV system. This includes the 
weight of the panels themselves and 
their ‘sail’ effect under wind loading. 
Older roofs especially may have 
under-sized timbers meaning you will 
need to carry out strengthening works 
- usually perfectly possible, but come 
with an additional cost that needs to 
be included in your budget. Your PV 
installation company should carry out 
a survey to establish what’s needed or 
you can ask an independent structural 
engineer - this may be worthwhile 
if you’re also surveying your house 
for other retrofit works. Structural 
work will add cost but should also be 
viewed as a long term investment in 
the fabric of your home. 

If your main roof can’t take the load 
you may also consider a shed, garage 
or outbuilding or, if you have land, a 
ground-mounted system. 

4. Taking the load 
You also to check whether your 
existing electrical wiring and 
installations are up to current 
standards and the requirements of a 
PV system. Your existing consumer 
unit will need to be reviewed. This 
is where the system is connected to 
your household electricity supply. 
If you have an old-style fuse-box 
this will almost certainly need to be 
replaced. A competent installer or 

Figure 3: Graph courtesy of Dom McCann, Carbon Coop member and ‘Go Early’ 
Householder. Demonstrating the potential of a battery system on an existing PV 
installation. See the blog for more details: www.carbon.coop/blog/zapaman/community-
smart-grid-prosumer-perspective

(Diagram by Centre for Alternative Technology (see link below), based on Max Fordham and partners (1999) 
‘Photovoltaics in Buildings: A design Guide’ DTI URN 99/1274. Based on 51oN lattitude)

Figure 2: Diagram showing the % PV output for differing tilts and orientations. Note that 
varying orientation to be more Westerly or Easterly may be beneficial if the time of peak 
production can then be more closely matched with the heaviest times of use - Easterly 
for morning, Westerly for afternoon. 

Figure 1: Simplified domestic PV system diagram (*note cosumer unit (fuse box) may 
need to be replaced if existing unit not to current standards). 
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Glossary
kWp (kilo-watt-peak): the maximum possible power output of the panels 
on a system. Most domestic PV systems in the UK are between 2 and 4kWp. 
The rating will vary dependent on the number of panels in a system an their 
individual rating (Watt-peak - Wp). The actual output of a system will usually 
be less than this as there are losses in the system. 

kWh (kilo-watt-hour): a measure of energy. 1kWh is used by a one-bar electric 
fire in 1 hour. The energy produced by your PV system will me metered in kWh. 

AC (alternating current): an electrical current in which the flow of the current 
periodically reverses. Used in most UK premises and homes.  

DC (direct current): an electrical current in which the flow of the current is 
constant. This is what is generated by PV systems and used in some low-power 
circuits, for example on caravans or boats. 

Feed-in-Tariff (FIT): a payment for the electricity a PV system produces, 
intended to act as a financial incentive, paid per kWh. Previously generous but 
has now reduced and under constant review. 

Generation payment: part of the feed-in-tariff, paid for every kWh you 
generate, whether it is exported. It is metered and should appear on your 
electricity bill. 

Export payment: part of the feed-in-tariff paid only for the kWh you export to 
the national grid. For domestic installations it is usually ‘deemed’ to be 50% 
of the kWhs you generate, though with the installation of smart meters this is 
set to change, 

DNO: the ‘Distribution Network Operator’, the organisation responsible for 
ensuring the safety and reliability of the electricity network in a given region. 
Larger PV systems over about 4kWp, will require their permission before they 
can be installed to ensure the grid in that area remains stable. 

electrician should be able to make 
this assessment and costs associated 
with electrical upgrades can range 
from a few hundred to more than 
£1,000. New rules mean your existing 
electricity meter may also need 
upgraded if you are claiming FIT.

5. Generation 
A typical domestic scale PV system 
should generate around 850kWh per 
year for each kWp installed. Simple 
online calculators can help you 
estimate this.

How much electricity your system will 
actually generate depends primarily 
on its ‘rating’ in kWp - its peak output 
in kilowatts. This rating is is a factor 
of the number of panels and their 
wattage, which in turn depends on 
their size and efficiency - so that two 
panels of the same size can differ 
markedly in kWp. With a small roof, 
paying for more efficient panels may 
be worthwhile. 

Output may also be reduced by 
shading or poor orientation and 
irregular roofs, with panels pointing 
in multiple directions, can reduce 
performance, though micro-inverters, 
multiple-string inputs on the inverter 
or Maximum Power Point Trackers 
(MPPT) can counter this (see below).  

6. Choosing panels 
There are a number of criteria to 
consider when choosing panels:  

• Efficiency: more efficient panels 
are able to produce more electricity 
for the same area.

• Reliability: some panels and other 
elements (such as inverters) are 
more reliable than others, review 
online reviews or ask your installer 
for advice. Note that different 
manufacturers provide different 
warranties, that cover different 
elements. 

• Lifetime: panels have a stated 
projected lifetime. Panels slowly 
become less efficient over time as 
the clear plastic turns opaque. An 
estimation should be provided, ie 
95% efficient after 15 years. 

• Manufacturing impacts: 
producing PV panels is an energy 
and resource intensive process. 
Panels produced in the EU may 
have a lower environmental impact 
than those produced elsewhere - 
though this is not always the case. 
It can be possible to trace panels 
to specific factories, though this 
may be difficult and your installer 

or Carbon Co-op may be able to 
help. 

• Budget: the cost of panels 
and associated parts can vary 
significantly. Take care to ensure 
you’re getting value for money - 
though the rule ‘you get what you 
pay for’ often applies!

• Warranty: panels should come 
with a manufacturer’s warranty with 
faults arising within a prescribed 
timeframe being repaired or 
panels replaced. Note that panel 
warranties differ from installation 
warranties (see below). As a 
minimum panels should have 
European certifications, such as 
those offered by TUV Rhineland. 

7. Choosing inverters
Inverters convert DC electricity 
generated by panels to AC used 
in your home and the grid. PV 
panels are usually strung together 
and wired back to a single inverter. 
This is the cheapest option but has 
the disadvantage that if one panel 
is ‘knocked out’ from generation 
it affects the whole system. An 
alternative is to use micro-inverters 
with each panel having a separate 
inverter optimising individual 
generation. This reduces the impact 
of shading or differential orientations 
on a single roof and enables faults to 

be quickly identified. Such systems 
are more expensive than traditional 
inverters though this may be offset 
through increased optimisation of 
panel yield. 

Inverters are normally replaced every 
10-15 years (though some can last 
15-20 years), so factor this into your 
planning. Some inverters make a low 
buzzing noise so think carefully about 
where to locate them.

8. Making the most of PVs
There are a number of ways to take 
advantage of generating your own 
power. 

• Behaviour change: making small 
changes to how you use electricity, 
eg using appliances during the day 
when the panels are generating, 
can save money and carbon. A 
display energy monitor is useful to 
do this effectively. 

• Tools and controls: there are 
tools to optimise power use, from 
simple timers to ‘smart home’ 
systems. Simple devices can 
divert excess electricity generated 
in to your hot water tank via an 
immersion heater, though you will 
need a hot water storage tank for 
this. If you’re prepared to install 
new wiring you can run some 
appliances (e.g. laptops, mobiles 
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FURTHER READING
Planning Portal - Planning and Building Control guidance:  
http://www.planningportal.co.uk/info/200125/do_you_need_permission

Solar Panel Calculator: http://info.cat.org.uk/solarcalculator

Centre for Alternative Technology  
PV info page: http://info.cat.org.uk/questions/pv

Feed in Tariff information:  
http://www.ofgem.gov.uk/environmental-programmes/fit

Micro-generation Certification Scheme:  
http://www.microgenerationcertification.org

Energy Saving Trust http://www.energysavingtrust.org.uk/renewable-energy/
electricity/solar-panels

EcoHome Lab: open source MeetUp group in Manchester:  
http://www.meetup.com/Eco-Home-Lab-Manchester

Grid connections: http://www.energysavingtrust.org.uk/sites/default/files/
reports/Solar%20pv%20connection%20to%20the%20grid.pdf

Which Guide to PV Panels: http://www.which.co.uk/energy/creating-an-
energy-saving-home/guides/how-to-buy-solar-panels

CSE Guide to Getting the best out of your PV panels:  
http://www.cse.org.uk/downloads/advice-leaflets/energy-advice/renewables/
advice_leaflet_getting_the_best_from_your_PV_panels.pdf

Carbon Coop Householder film featuring PVs:  
http://vimeo.com/142379756

PVs and fire safety:  
https://www.bre.co.uk/page.jsp?id=3211

etc.) direct from the DC power 
generated by the panels.

• Batteries: batteries have been 
a poor choice for householders 
due to their expense, toxicity, size 
and embodied energy content. 
Recent, ongoing developments in 
technology are changing this and 
they could have a big role to play in 
providing ‘energy independence’ to 
householders ie reducing the need 
for mains electricity. Watch this 
space for developments.   

9. Commissioning PVs
The PV industry is well developed in 
the UK with lots of potential providers. 

• Brief: as with any other project, 
start by writing a short brief for 
installers covering your aims and 
priorities. 

• Get recommendations: 
ask friends, neighbours and 
Carbon Co-op members for 
recommendations and reviews of 
installers.

• Obtaining quotes: get hold of at 
least three (and no more than five 
quotes) from installers allowing you 
to compare the costs and quality. 
Installers may provide an estimate 
ie a rough calculation of costs, 

usually based on a quick visit or 
even simply refering to an online 
aerial map. An estimate should 
be clearly labelled as such and 
you should be aware that costs 
may well increase eg if there are 
issues with the roof, access etc. 
Quotes are more comprehensive, 
usually based on a thorough site 
inspection. If you are mis-quoted, 
ie costs change unreaonably 
during or after installation, and the 
installer is registered, you have 
recourse to the MCS. A quote 
should include all costs - including 
scaffolding etc - and set out clearly 
and unambiguously future energy 
generation calculations. 

• Warranties: the installer will 
offer a warranty ie if a problem 
arises with their work rather than 
the panels. Bear in mind, less 
reputable installers are less likely 
to be around if these warranties 
need to be redeemed so carry out 
background checks.

• Check certification: make sure 
your installer is MCS accredited, 
especially if you want FIT. 

• Sign a contract: before work 
starts, make sure you have a 
written contract that clearly sets 
out what the installer is doing when 
and for how much money. Be 

clear about who is responsible for 
Building Control notices etc. 

10. Maintenance
Your installer should show you how 
to operate your system and spot any 
faults at hand over. They should also 
provide you with advice on future 
maintenance alongside any manuals 
and warranties. As DC electrical 
installations, fire safety risks should 
also be carefully considered (see 
BRE reference). Many people enquire 
about whether the panels need to be 
cleaned. The standard response is 
that dirt, dust or debris that settles on 
the panels are washed clean by rain 
and this is sufficient. However, other 
conditions, eg tree sap, may affect 
this and require greater attention. 

Emerging solutions...
This factsheet is focussed on 
‘standard’ systems. However, more 
technically confident householders 
may wish to consider emerging solar 
PV solutions as part of a whole house 
retrofit. DC networks, second hand 
panels, modular batteries, smart 
integrated systems and open source 
projects such as OpenEnergyMonitor 
are transforming the way we use 
electricity. Due care and attention 
should be taken in planning, 
designing and commissioning such 
solutions. Carbon Co-op’s Eco-home 
Lab MeetUp is a great place to find 
out more. 

Further info
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Carbon Coop provide detailed 
evidence-based information, 
going beyond basic advice, to give 
members greater confidence in 
retrofit decision making. To find 
out more or access other services 
such as seminars, bus tours and 
assessments, get in touch:

web: www.carbon.coop

email: info@carbon.coop

twitter: @carboncoop
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