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Welcome to Ely Cathedral’s Environmental Newsletter 
https://www.elycathedral.org/community/social-action/renew-environment-group 

Vigil for the Environment: 23 February,7pm 
This service will be on Zoom, and anyone, 
anywhere, is very welcome to join.  The service 
will last about 30 minutes, and will include 
readings, prayers, music and reflection.   

Dates for the next few months (all 7pm): 
Monday 21 March 2022   
Tuesday 26 April 2022   
Wednesday 25 May 2022   
Thursday 16 June 2022   
Thursday 21 July 2022   

Ely Cathedral Litter Pickers 

Ely Cathedral Litter Pickers meet on the first Saturday of each month at 8am outside the Cathedral 
South Door.  Contact Sue Holgate, smholgate@outlook.com, for more information and to ensure 
there is a hi-viz jacket and everything else you need ready for you.  The Litter Pickers fiinish their 
stint with coffee and cake . 

Greening our houses 

We continue our focus on green technologies for the home, this month looking at solar panels.  
Next month, we’ll look at electric vehicles.  Do let us know if there are other things you’d like to 
know more about – jenny.gage@elycathedral.org.   

Join Zoom Meeting 

https://us02web.zoom.us/j/9475251125?pw
d=Z0xmTGhQdGFIeU1EZHdNQytBZnNLdz09 

Meeting ID: 947 525 1125 

Passcode: 346516 

https://www.elycathedral.org/community/social-action/renew-environment-group
mailto:smholgate@outlook.com
mailto:jenny.gage@elycathedral.org
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Basic stuff about solar panels (photo-voltaic, PV, panels)1 

What are they? An assembly of light-sensitive cells mounted in a panel, usually placed on a 
south-facing roof in a domestic setting. 

How do they help 
reduce carbon 
dioxide 
emissions? 

The cells convert light energy from the Sun directly into electricity without 
needing any fossil fuels or other energy source which would result in carbon 
dioxide emission.  They will work even on a cloudy day, although the 
brighter the sunshine, the more electricity they will produce.   

What do you 
need? 

Each panel will produce around 200-350W of energy in bright sunlight, so 
generally an array of 10-15 are installed on a roof to produce 3-4kW.  You 
also need an inverter which converts the direct current (DC) electricity 
produced into aternating current (AC).  AC can be used directly in your own 
home, with excess exported to the grid. 

What about when 
it’s dark? 

Panels will generate some electricity if it’s light, even in cloudy conditions.  
if your panels are connected to a battery, you can continue to use the 
electricity generated after dark.  In winter or poor weather, the battery can 
be charged overnight when the cost of grid electricity is lower. 

Will my roof do? It needs to be 15-20 square metres, ideally south facing and unshaded.  A 
system facing east or west will produce 15-20% less energy, and a north 
facing roof is not recommended.  Some shading can be accommodated,  
using ‘optimisers’. 

How much will it 
cost? 

A typical ballpark figure would be £6000 without a battery. 

Thinking it through  

Yes, to solar panels and a battery (Andrew 
and Jenny): 

In a while, to solar panels (Rachel and Terry):  

We started thinking about solar panels several 
years ago.  The back of our house is south 
facing, with a good roof area available.  We 
didn’t proceed then, partly because of the 
price, and partly because we thought newer 
technology might be coming along. 

Last year, we decided that the time had come, 
and our panels and battery were installed last 
summer.  The installation process was straight-
forward, and we did not need planning 
permission.  The battery allows us to 
download electricity from the grid when it is 
cheaper, if the next day looks gloomy.  Excess 

We had hoped to have the PV panels installed 
at the same time as the air source heat pump 
so as to provide 'our own' electricity to run it.  
Unfortunately the underlining (sarking felt) 
beneath the roof tiles has failed, particularly at 
the eaves, but is also very brittle in the central 
area. 

Removing the tiles, renewing the underlining, 
and  replacing the tiles has to be done before 
the PV panels can be installed.  However, 
because we are having a thermal wrap applied 
to the outside of the property the eaves of the 
roof have to be extended and new soffits, 

                                                      

1 https://energysavingtrust.org.uk/advice/solar-panels/  

https://energysavingtrust.org.uk/advice/solar-panels/
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electricity goes into the grid, and our tariff 
allows pay back for this. 

Since 1 September 2021, we have generated 
over 1600kWh, with an average of 9.7kWh per 
day.  Our average usage over the same period 
was 6.2kWh – so we are contributing on 
average 3.5kWh to the grid each day.  On the 
worst day so far (in December), we generated 
0.4kWh.  The summer months should be much 
more productive, of course – on the best day 
so far, we generated 28.5kWh, and we are 
expecting up to 35kWh at the height of 
summer. 

We don’t yet have an electric car, but when 
we make that change, we can have a vehicle 
charging point installed. 

fascias and rainwater goods have to be 
attached.   

As the thermal wrap and render will alter the 
external appearance of the property we have 
to obtain planning permission for the 
work.  We anticipate it will be a couple of 
weeks before the planning application is 
submitted, and currently planning applications 
are taking 3 - 5 months. 

We have also opted for battery storage and a 
vehicle charging point as part of the 
installation but currently have no intention of 
changing our car. 

 

Update from January 

Insulation at the site where Rachel and Terry's air source heat pump  
will be installed at the end of the month 

 

Photovoltaic (PV) Solar Panels 

by Robert Skelton 

History 

The concept of producing electrical energy from light energy has 
been around for over 100 years – the first reference was in 1839. It 
has been used in counters and safety beams for many years and 
the first modern solar panels were patented in 1941 and first 
commercialised in 1954 in the USA. Commercial installations in the 
USA stated in the late 1970s with the first Feed in Tariff (FIT) in 
1978. They did not really take off in the UK until the first UK FIT in 
2010. 
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Technology 

All commercial solar panels are made of a series of individual silicon wafer PV cells joined up to 
give a direct current (DC) voltage, usually 12V.  Each cell will produce about 0.5V and a maximum 
power of between 1 and 2 Watts.  The DC current must then be inverted to match the mains 
alternating current (AC) at 50Hz 230V. This is done in a separate inverter unit. 

The silicon can take several forms and there is a trade-off between capital cost and efficiency.  
There is a lot of research into other forms of PV cells which either promise cheaper construction or 
greater efficiency but none are close to commercialisation.  

Efficiency and Output 

The theoretical maximum efficiency for a silicon PV cell is 26% but the best that has been achieved 
in practice is about 21% with monocrystalline Silicon. The cheaper polycrystalline cells have an 
efficiency of about 16%.  

The maximum solar irradiation in the south of UK is about 1kW/m2 so at an efficiency of 20% the 
output would be 200W/m2. However, this figure is a maximum and must be multiplied by a 
capacity factor to allow for time of day, time of year and weather conditions, so the very best that 
can be expected is about 10% giving 20W/m2. It also assumes a true south facing unshaded 
location with panels at the optimum angle of 52%.  On this basis a typical 4 kW(peak) (kWp) 
installation would produce about 3200 kWh of electricity and occupy about 20m2 of roof space. 

Economics 

The problem with domestic PV systems is that the bulk of the electricity is generated during the 
day and the bulk of consumption is in the evening hence the Feed in Tariff (FIT) which enables 
households to sell excess to the grid.  The old FIT has now been replaced by the Smart Export 
Guarantee (SEG) which is nowhere near as generous and varies from one energy company to 
another. Many will give a high SEG for the first year of operations then reduce it, others will give a 
high SEG only if you buy the panels from them. All require a smart meter which is a problem if you 
are on a three-phase supply.  Because of the volatility of the current energy market it is hard to 
give any reliable numbers, a recent (Feb 2022) search gave between 1.5p and 6p per kWh. 

A typical 3.5kWp installation on a modern house will now cost about £5000.  Capital costs have 
fallen dramatically over the years as the FIT fell so the overall economics have not changed much. 
The savings will depend on occupancy with those at home all day saving most.  Using Nov 2021 
costs the Energy Saving Trust (EST) estimates that someone at home all day with a SEG would save 
about £385 per year and if out until 6pm it would fall to £245. This corresponds to a payback of 16 
years and 25 years respectively.  Recent increases in price will improve these numbers. The CO2 
saved is estimated by EST at about 0.94te, though I suspect this figure is based on an out of date 
generation mix, and based on the latest data this would be 0.63te.  All this data is based on the 
southeast of the UK which has the highest insolation.  Bulk purchase schemes such as that 
organised by Cambridgeshire County Council can bring prices down significantly. 

Batteries 

To get over the occupancy problem and low SEG, a battery can be used to store surplus energy.  
Working on the simple assumption of only being able to use 50% of the power generated and a 
fairly generous SEG of 5.5p and a unit price of 19p the saving would be about £200 per year and 
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the capital cost would be about £4500 giving a simple pay back of 22.5 years. With a more typical 
SEG of 3p the figures become £240 and 18.75 years.  Again, increases in energy prices will make 
the economics more favourable. 

Some suppliers such as EDF are offering a much more complex package called Home Energy 
Management System (HMES) where the batteries can also be charged off peak.  This is certainly 
going to be the future as part of a new smart grid and will also be used in conjunction with EV 
charging systems to help smooth supply/demand fluctuations.  The whole of the electricity supply 
system has got to change to accommodate a greater degree of renewables which are inherently 
unreliable and the use of onsite generation and storge coupled with smart grids and half hour 
metering is bound to come soon.  This could involve changes in the way UK properties are wired, 
so that certain items can be cut off when the demand gets too high, though Bluetooth switching 
could possibly be used instead. 

Alternatives to batteries include, depending on the domestic wiring, the possibility of diverting to 
an immersion heater or night storage heaters though in each case there is a large installation cost.  

Note that for safety reasons, other than the EDF, HEMS batteries do not normally provide back up 
in the event of a power cut. 

Sustainability 

Solar panels are very energy intensive in their production and it can take up to four years for them 
to save the amount of CO2 emitted. They require far more CO2 than other forms of low carbon 
energy, at least three times as much as wind or nuclear which are about the same.  Their 
production also gives rise to a large amount of toxic wastewater which must be properly treated. 
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