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Introduction 
This document summarises one year’s performance of the domestic-scale ‘GreenTech’ installation powering the home, businesses and electric 
cars of Anne and Alan James, in Northumberland, North East England.  Because we found it difficult to obtain comprehensive and objective 
information when we were planning our installation, we’re sharing this data in case others may find it useful.  Much greater detail is available on our 
website: How to Electrify Your Life, Save Loads Of Money, and Save The Planet.  In high level overview, our setup for solar generation, 
battery storage, electric cars and 100% renewable grid electricity supply is as follows. 

32 solar panels, capable in total of 10 kilowatts generation at peak performance (10 kWp).  Although we have fully paid the purchase costs of all 
32 panels, please note that only 24 (7.5 kWp) are currently in service, due to COVID delays to some building work. 

Optimisers on each solar panel, so that each individual unit generates to its maximum capacity, even when other panels on the same ‘string’ 
may be shaded, say by a passing cloud.  Without optimisers, generation is reduced to the capacity of the weakest link on the string. 

Inverters to convert the DC current generated by the panels into 230v normal AC current, which we use for the following purposes: 

Running lighting, domestic devices and other uses around our home and in our office – we work from home.  Alan’s consultancy focusses on 
transport and GreenTech. 

Firing the electric pottery kiln used by Anne in her ceramics business. 

Charging any surplus generated by the solar panels into a Tesla Powerwall stationary battery, which has a storage capacity of approximately 
14 kilowatt hours (kWh).  For reference, 1 kWh is the amount of energy used by an electrical device consuming 1kW for 1 hour.  1kW is 1,000 
watts.  So, in ‘old money’ it’s handy to think of it as 10 one hundred watt lightbulbs, burning for 1 hour, thereby using 1 kW of energy.  In our 
case, if the 24 solar panels are performing at around two-thirds efficiency on a typical ‘sunshine and showers’ summer day, and no other 
devices are consuming electricity, just under 3 hours’ worth of their roughly 5 kW generation capacity will fill the 14 kWh Powerwall. 

Charging energy into a Tesla Model X electric car with a 100 kWh battery, which has a range of around 289 miles on a full battery.   

Charging energy into a Nissan Leaf electric car with a 30 kWh battery, which has a range of around 120 miles on a full battery. 

100% renewably-generated grid electricity, on the excellent Octopus Go tariff, for any energy we have to import.  At only 5p/kWh off-peak it 
enables us to charge our total 144 kWh car and home batteries cheaply overnight and avoid using peak rate electricity (15.5p UK average).

http://electrifylife.co.uk
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24 Solar Panels - 7.5 kW
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Summary Results: solar generation, off-peak grid & peak grid 
The graph below shows overall performance for the 12 month data collection period, from 01 October 2019 to 30 September 2020.  With a total 
consumption of around 17.5 megawatt hours (1 MWh = 1,000 x kWh), it should noted that our total electricity use is substantially higher than a 
typical UK domestic household.  This is because the energy we used also ‘fuelled’ over 16,600 miles of motoring in our EVs, as opposed to 
buying petrol or diesel.  It is also because an energy-intensive pottery kiln was fired from time to time.  

It is immediately (and entirely unsurprisingly) apparent from the graph that the sun shines far more in summer than in winter, resulting in a far 
higher proportion of total consumption being met by solar during that time.  When our final eight solar panels enter service, we expect 100% of 
our total domestic, kiln, and motoring electricity consumption to be solar powered from around mid-April to late-August.
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Cumulative Results: solar generation, off-peak grid & peak grid 
The graphs below present the results shown on Page 3 in cumulative form for the whole year.
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Financial Results: total energy consumption 
The illustrations on the following two pages summarise the costs we actually paid for our total electricity consumption, versus the costs we would 
have paid if we had bought 17,429 kWh at the prices charged by the UK’s ‘Big 6’ energy suppliers, who typically demand around 15.5p per kWh 
on average. 

Taking into account the Standing Charge – the fixed element of the electricity bill, levied by the utility company to cover the costs of providing the 
grid connection and maintaining the electricity distribution infrastructure – a typical UK domestic consumer would expect to pay around 16 pence 
per “unit” (1 kWh) of electricity consumed at Big 6 average rates.  We paid under 4p/kWh, using the mix of free solar and super-cheap overnight 
Octopus Go off-peak grid imports to power our home, our businesses, and our cars. 

As shown on page 6, we also receive a minor payment for solar generation from the “Feed in Tariff” (FiT) scheme.  This scheme basically paid a 
flat rate per installed solar panel, regardless of whether or not any energy was actually exported to the grid, as opposed to being used in the 
home.  

FiT has now expired and been replaced by Smart Export Guarantee (SEG) programme. This provides payments for each unit of electricity which is 
actually exported to the grid, as measured by a smart meter installed at each customer’s premises.  The economics will therefore vary somewhat.  
Some customers will find it most economically beneficial to consume 100% of their on-site generation themselves and will thus receive zero SEG 
payments, whilst export payments will be received by those exporting energy.   

For many, it will be a mix of both.  For example, on very sunny day, when electric cars have not done any long trips, the house isn’t using much 
electricity, and any domestic storage batteries are already full, a decent slug of SEG could be due.  

After netting off our £285.46 FiT payment, we paid only £647.54 for a whole year’s electricity, including standing charge, to power all of 
our domestic and business-from-home consumption, including over 16,600 miles of electric motoring ‘fuel’. This means we: 

saved £2,154.21 versus what we would have paid for 17,429 kWh + Standing Charge at UK ‘Big 6’ average rates of 15.5p/kWh; and 

saved £2,843.67 versus the cost of petrol for the 16,608 miles we ‘fuelled’ at home, assuming 35 mpg & £1.32/litre. 

That’s a total saving of almost £5,000 in just one year.

http://electrifylife.co.uk
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Motoring Benefits: 16,608 miles included in the domestic electricity bill 
The illustrations below further explore the £2,843.67 ‘motor fuel’ saving we achieved by charging our EVs with 5,843 kWh of electricity whilst they 
were parked at home, using a mix of zero cost solar energy and the 5p/kWh off-peak Octopus Go grid tariff.  

The first graph shows the number of miles charged to our Tesla Model X and Nissan Leaf electric cars each month.  These numbers include all 
miles charged to the Leaf during the year.   

The effect of the COVID-19 lockdown on business mileage can be clearly seen, particularly in April and May.  

Please note, that in addition to the kWh charged to the Tesla at home, which are included in full in the graph below, we also charged it from time-
to-time when out ‘on the road’.  This took place at Tesla’s very high speed Superchargers at various convenient locations on motorways and 
trunk roads.  About 8,000 miles worth of electricity went into the car at Tesla Superchargers.  There was zero cost for these charging sessions: 
as Tesla early adopters, unlimited supercharging for the entire life of the vehicle was bundled into the purchase price of the car itself.  As a rough 
estimate, we reckon that we’ve had an additional £7,000 worth of savings from free supercharging over the three years we’ve had the Model X, 
during which we’ve covered about 70,000 miles.  Even if one pays for Tesla supercharging, it will still work out about 4x cheaper than petrol.
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The graphs on this page show the ‘blend’ of the energy 
used for charging our two electric cars whilst they were 
parked at home: some from solar; some from 5p/kWh 
off-peak Octopus Go grid power.  

As the bar chart shows, the combination of the sunniest 
May on record and the COVID lockdown eliminating 
business travel, produced the amazing result of 100% of 
our driving being 100% solar powered during that month.
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Cost:Benefit Analysis: financial payback calculations
We paid a total of £24,339 for our entire installation, including: 

32 solar panels and all associated equipment; 

Tesla Powerwall storage battery; 

myenergi zappi smart EV charger to route only surplus solar energy 
into the cars; and 

all installation costs, wiring, sensors and grid connections, including 
scaffolding and safety equipment required for working at height.   

Once installed, this equipment has powered our house, businesses and 
cars, in combination with the Octopus Go super-cheap off-peak tariff for 
electricity we import from the grid.  This arrangement has produced a 
very strong result, as shown in the table on this page. 

Please recall that we have already paid the full capital cost of the system, 
but currently only have 24 of the eventual 32 solar panels installed and 
generating electricity.  Because of this anomaly, due to COVID delaying 
some building work, payback will be quicker once the whole system is in 
operation.  This is shown in the last line of the table. 

Due to many years of hard work, we were in the fortunate position of 
being able to pay cash for our system.  However, in the current very low 
interest rate environment, the economics only change marginally, even if 
the capital cost is borrowed.  Adding the cost of a domestic-scale 
GreenTech installation to a typical UK mortgage will only add a few 
pounds a month to repayments, which should be more than covered by 
the savings achieved.

Item Result

Total capital cost of system £24,339

Annual savings £4,989

Payback (current 24 panel 
installation only) 4.9 years

Payback (when full 32 panel 
installation is fully operational) 3.8 years

http://share.octopus.energy/loved-river-785
http://electrifylife.co.uk


How to electrify your life, save loads of money and save the planet 
Annual Summary:p     © Expert Alliance 2020     electrifylife.co.uk12

Environmental Benefit Analysis: CO2 emissions avoided

The graphic on the next page summarises our overall CO2 emissions reduction of over six tonnes in one year’s operation. 

This was achieved by the following means. 

Using a total 17,429 kWh of electricity sourced from100% renewable generation, both from our own solar panels and from Octopus Energy grid 
electricity imports.  Octopus state that “all our electricity comes from 100% renewable sources like sun, wind and water”. 

Causing zero emissions by using this generation mix, versus over three tonnes at the average emissions rate for UK electricity suppliers. 

Driving 16,608 miles in electric cars, charged with 100% renewable electricity. 

Causing zero emissions by using this generation mix, versus over three tonnes at the average UK passenger car emissions rate. 

Further environmental benefits will be achieved over much longer time spans, in the years-to-decades range.  A few key standouts are: 

‘Second lifing’ electric car batteries, when they are replaced with new units, after several hundred thousand miles in demanding service 
powering a car in traffic.  Once replaced in this role, we intend to reuse our automotive batteries in the less demanding role of stationery energy 
storage units.  Assuming this becomes common practice, giving the UK’s electric car fleet this ‘second life’ will be massively more sustainable 
than sending OldTech cars to the scrapheap and building new power stations. 

Installing further Vehicle to Home (V2H) and Vehicle to Grid (V2G) technology.  In this, we expect to be joined over time by many thousands, and 
eventually millions, of other EV drivers.  Cars typically spend, on average, 95% of their time parked, using zero energy for traction, and only use 
energy for driving in the remaining 5%. V2G will enable the UK’s growing fleet of EV batteries to each act as a tiny part of a collectively very large 
‘distributed power station’. Parked EVs will be able to give energy back when the grid needs to mitigate demand peaks, stabilise frequency, or 
balance load.  UK pilot projects are already underway, crucially including trialling apps which enable drivers to tell the car in advance how much 
energy to reserve for upcoming journeys. 

Taking advantage of new optimisation technologies as they appear, enabling ever finer control over the consumption, storage and distribution of 
electricity.  At domestic, community and grid scale, these technologies will leverage 5G telecoms networks to provide granular control of the 
rapidly growing number of fixed and moveable batteries and devices connected via the Internet of Things (IOT).
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We hope you have found the information in this 
publication useful. 

Informed Advice 

As principal of Expert Alliance, Alan’s professional 
work focusses on very large projects in GreenTech 
and Mobility.  

Drawing on this knowledge, and on the experience 
summarised in this document, Alan is able to provide 
an advisory service to domestic or business 
customers considering investments in renewable 
generation, energy storage and/or electric vehicles. 

We also have deep knowledge and practical 
experience of the financial benefits, tax breaks and 
other incentives available in the UK to encourage the 
use of electric vehicles. 

Contact 

If you wish to discuss any of the above, please use 
the contact form on the Expert Alliance website. 

We look forward to hearing from you. 

Anne & Alan James 
November 2020

Conclusion

16,600 miles EV driving 

17,500 kWh total: home + cars 

£5,000 savings vs UK average 

ZERO emissions
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