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Challenges in the human environment Case study

The challenge of resource management: 
Energy Energy Superhub Oxford

Context: Climate emergency

• 2019 Oxford City Council declare a 
climate emergency

• Oxford Net Zero by 2040
• Zero Emissions pilot 2021

The Plan: Decarbonisation in 3 areas

• Transport
• Power
• Heat

Transport

The Problem

• Road transport accounts for 22% of total UK emissions of carbon dioxide (CO2) 
a major contributor to climate change

• In November 2020, the UK Government announced its commitment to ban 
the sale of new pure internal combustion engine cars from 2030 

• This will encourage the transition away from fossil fuel polluting vehicles to 
clean, efficient electric vehicles (EVs) 

• As the number of EVs increases, 
today’s electricity infrastructure can 
not always provide the levels of power 
necessary in the right places for 
charging up EVs FIGURE 1

Further source links:

Scan me
or click
For ESO video

Government 2030 goal

Electric vehicle outlook

Environmental protection

FIGURE 1

https://www.youtube.com/watch?v=bh-X5HSm8hY
https://www.gov.uk/government/news/government-takes-historic-step-towards-net-zero-with-end-of-sale-of-new-petrol-and-diesel-cars-by-2030
https://about.bnef.com/electric-vehicle-outlook/
https://www.environmental-protection.org.uk/policy-areas/air-quality/air-pollution-and-transport/car-pollution/#:%7E:text=Road%20transport%20accounts%20for%2022,2%20emissions%20from%20new%20cars.


Transport

How is Energy Superhub Oxford (ESO) helping?

• ESO will create a local network in Oxford that delivers the power needed for 
charging multiple EVs in one go at scale 

• It is doing this by connecting directly to the main transmission network, thus 
bypassing the constrained local distribution network

• The network has access to multi-megawatts of power, enough to charge 
hundreds of vehicles quickly at once

• Power will be provided to Redbridge Park & Ride where a mix of fast and ultra 
rapid charge points will be installed. Those visiting or driving through Oxford, as 
well as local drivers, can charge up their EV in just 10 minutes

• The scheme will encourage more 
people to buy EVs knowing that 
there is the appropriate 
infrastructure to charge up their 
vehicle  

• Oxford City Council will use the 
charging hub for a new fleet of 
electric service vehicles. There will 
also be enough power capacity to 
charge Oxford’s bus and transport 
fleets, as these all transition to EVs 
in the coming years 

Further source link:

ESO new EV chargers

Scan me
or click
For charging hub video

https://www.oxford.gov.uk/news/article/1483/energy_superhub_oxford_project_sees_installation_of_new_electric_vehicle_chargers_at_ods_depot
https://www.youtube.com/watch?v=Bn6nilUt6GQ


Power

The problem

• In November 2020, the UK Government announced its 10 Point Plan for a Green 
Industrial Revolution

• It said by 2050 we will need 10 times more wind and solar than today, but 
today’s grid wasn’t built for this amount of renewable energy:  intermittent 
generation needs managing to avoid blackouts, particularly at peak times

• While renewable energy is now the cheapest source of electricity globally, 
significant investment is needed to upgrade the network to cope with its 
intermittent nature, and these changes take time

• The UK needs to find a solution quickly to meet legally binding net zero targets

Further source links:

Power

How is ESO helping?

• ESO includes a very large 50MW 
battery energy storage system 
which, for the first time, is 
connected directly to the main UK 
transmission network

• The battery can help to store 
surplus renewable energy when 
supply exceeds demand and push 
this stored energy onto the grid 
when demand is high therefore 
reducing the risk of blackouts 

Green Industrial Revolution

Renewable power

Scan me
or click
For ESO battery video

https://www.gov.uk/government/publications/the-ten-point-plan-for-a-green-industrial-revolution/title
https://www.bbc.com/future/article/20201217-renewable-power-the-worlds-largest-battery
https://www.youtube.com/watch?v=WACJ3PEJRq8


Power

How is ESO helping? Continued…

• Since the price of energy is linked to demand, the battery will also generate 
revenue by buying and storing energy when its cheaper, and selling it back to 
National Grid when it’s more expensive

• Battery storage will help the UK deliver on National Grid’s ambitions regarding 
carbon-neutral or even carbon-negative electricity, while also aligning the 
rest of the energy system with its legally binding national net-zero target

• Flexible energy assets like this will help to reduce the cost of the transition 
and alleviate concerns about intermittent renewable energy generation

Further source links:

Did you know…

This is the first grid-scale battery to directly 
connect to the transmission network in the 
UK!

• The system is the first to go live as part of 
Pivot Power’s plans to deploy up to 40 
similar sites throughout the UK.

• The 50MW lithium-ion battery energy 
storage system will be directly connected 
to National Grid’s high-voltage 
transmission system at the Cowley 
substation on the outskirts of Oxford. 

• It is the first part of what will be the 
world’s largest hybrid battery, combining 
lithium-ion and vanadium redox flow 
systems, which is due to be fully 
operational later this year (2021).

Scan me
or click
For VRF battery 
video

Hybrid storage

ESO battery info.

https://energysuperhuboxford.org/major-milestone-hybrid-battery/
https://www.youtube.com/watch?v=0Uk0GQNgtqg
https://energysuperhuboxford.org/technologies/battery-energy-storage/


Heat

The problem

• Heat, in domestic, industrial and commercial settings, currently accounts for 
over a third of the UK’s greenhouse gas emissions 

• In November 2020, the UK Government announced its 10 Point Plan for a Green 
Industrial revolution

• In this plan, the Government announced plans for 600,000 heat pumps to be 
installed every year in the UK by 2028

• The Government also announced that by 2025, all new homes will be banned 
from installing gas boilers and will instead be heated by low-carbon 
alternatives

• However, heat pump uptake is currently low and installation can be costly

Further source link:

10 Point Plan

UK boiler ban

Fit for the future

Scan me or click
For how GSHPs work video

https://www.gov.uk/government/publications/the-ten-point-plan-for-a-green-industrial-revolution/title
https://www.edfenergy.com/heating/advice/uk-boiler-ban
https://www.theccc.org.uk/publication/uk-housing-fit-for-the-future/
https://www.youtube.com/watch?v=dM9-9bWQ3XU


Heat

How is ESO helping?

• ESO includes the installation of 60 heat pumps  in properties in Blackbird Leys, 
Oxford.  These heat pumps use efficient, renewable geothermal energy as 
opposed to fossil fuels 

• The heat pumps have been installed in Oxford homes, including social housing. 
They will know when to heat at the cheapest and greenest times of day 
thanks to an Artificial Intelligence (AI) algorithm 

• The costs of installing the systems are kept down by sharing ground heat 
collectors between groups of buildings

Did you know…

Costs can also be reduced by combining 
smart controls with Agile tariffs.

• Thermostats monitor temperatures 
and learn occupancy patterns and 
preferences for how warm residents 
like to be at various times of the day 

• This is combined with Agile tariffs, 
which give a separate price of 
electricity for every half an hour of 
the day, so 48 prices in total

• From this an optimised heating 
schedule is created to run the heat 
pump at a time when it will keep 
residents warm and save them the 
most on their electricity bill

• Different scenarios and usage have 
been modelled and it looks as if at 
least 25% can be saved on bills 
compared to running a heat pump 
with a standard electricity tariff

Further source links:

Scan me or click
For ground source heat 
pump video

ESO GSHP info.

Energy Saving Trust

Centre for Sustainable 
Energy

https://youtu.be/KE3SvNRmwcQ
https://energysuperhuboxford.org/technologies/ground-source-heating/
https://energysavingtrust.org.uk/advice/ground-source-heat-pumps/
https://www.cse.org.uk/advice/renewable-energy/ground-source-heat-pumps


Project timescale

Energy Superhub Oxford (ESO) 

April 2019 ESO officially started 

2019 assessment of Council’s fleet for electrification  

2019 Try-B4-You-Buy Taxi scheme launched

October 2020 ground source heat pump installation commenced

March 2021 first electric refuse collection vehicle (eRCV) in use in Oxford

June 2021 the lithium-ion battery goes live

October 2021 the vanadium flow battery is commissioned

2021 GSHP installation complete at sixty properties in Blackbird Leys

2021 the council’s first 40 electric vehicles are on the road

2021 charge points installed and operational at council depots

August 2021 work started on 4 mile high-powered underground cable 
route to deliver power from the Hybrid battery at Cowley to 

Redbridge Park & Ride EV charging hub

Late 2021 battery fully installed and connected 

February 2022 Redbridge Superhub Goes Live

March 2023 project completion date (extended until due to Covid-19)

Key:

Hybrid Battery

Heat Network 

Electric Vehicle Network 

Energy Superhub Oxford (ESO) 

Scan me or click
For EDF CAP strategy for 
2030 video

https://www.youtube.com/watch?v=-XoIlpQoX3c
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