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1 Executive summary 

The OpenLV project trialled an open, flexible software platform developed by EA Technology 
that could be deployed in every low voltage (LV) substation in Great Britain. The project 
looked to ŘŜƳƻƴǎǘǊŀǘŜ ǘƘŜ ǇƭŀǘŦƻǊƳΩǎ ŀōƛƭƛǘȅ ǘƻ ǇǊƻǾƛŘŜ ōŜƴŜŦƛǘǎ ǘƻ ǘƘŜ ƴŜǘǿƻǊƪΣ ŎǳǎǘƻƳŜǊǎΣ 
commercial entities and research organisations.  

This report is part of the ΨMethod 2 ς Community EngagementΩ workstream, through which 
the project demonstrated ǘƘŜ ǾŀƭǳŜ ƻŦ ǇǊƻǾƛŘƛƴƎ [± ƴŜǘǿƻǊƪ Řŀǘŀ ŀƴŘ ŀƴ ΨƻǇŜƴ ǇƭŀǘŦƻǊƳΩ ǘƻ 
communities. The project worked with seven community organisations (five community 
energy groups and two housing associations) who wanted to better understand their local 
electricity network. 

This Community Guidebook is the final project deliverable for community learning specialist, 
Regen.  

 

Figure 1: The OpenLV project timeline 

The purpose of the guidebook is to summarise the learnings from the trials into a format that 
can be used by new communities or organisation who may wish to use a solution similar to 
OpenLV in the future.  

The guidebook is written as a document for community organisations and non-expert 
audiences to show how having access to local electricity data can be used to support local 
energy projects, encourage behavioural change or help communities use more renewable 
electricity. Specifically, the guidebook explains how community organisations might use the 
substation data for three main use cases: 

¶ to tell a story about their energy usage,  

¶ to plan for the deployment of more low carbon technologies, 

¶ and, whether communities could earn additional revenue from the provision of 
network services enabled by substation data. 

The guidebook includes community case studies from the trial, as well as providing an 
overview of the use of the website application that processed and displayed OpenLV 
information. This application was developed for the trials by project supplier Centre for 
Sustainable Energy (CSE) to support the communities who participated in the trials.  
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2 OpenLV - understanding the low voltage electricity network 

Low voltage electricity substations, like the ones monitored by OpenLV, make up a key part 
of the local distribution network which delivers electricity from the grid into UK homes, public 
building and businesses.  

Low voltage substations typically serve tens to hundreds of consumer properties, although in 
rural areas especially, they may serve single farms or hamlets. Most substations also have 
ǎŜǾŜǊŀƭ ŘƛŦŦŜǊŜƴǘ ΨŦŜŜŘŜǊǎΩ ŎƻƳƛƴƎ from the substation which supply electricity to different 
sets of customers at a street level.  

  

Figure 2: Illustration of the electricity supply network and substation monitoring 
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To understand the electricity flows at the local substation level, each substation that was 
selected for the trial was fitted with an OpenLV monitoring unit, with most of these 
substations transforming electricity from 33kV to 11kV. Each OpenLV unit has hardware and 
sensors that monitor energy flows and other related activity within the substation, and brings 
this information together onto a software platform that analyses and displays key data, such 
as electricity demand and transformer temperature (which is a measure of how hard the 
substation is working).  

The key data obtained for use in the OpenLV community trials included electricity use (in 
kilowatt hours or megawatt hours), electricity generation, substation temperature and 
voltage level.  

A website application, that was developed by the Centre for Sustainable Energy (CSE), 
processed and displayed the substation data in combination with other information such as 
data on the carbon intensity of electricity from the local ƴŜǘǿƻǊƪΩǎ .ǳƭƪ {ǳǇǇƭȅ tƻƛƴǘ (a 
substation which transforms electricity from high voltage to a lower voltage, usually serving 
around 20,000 homes). 

3 A Changing Energy System 

Our energy system is changing rapidly as we work towards a net zero carbon future.  
Electricity generation is increasingly renewable and has become more decentralised. Over the 
coming decade we expect to see more low carbon technologies, such as electric vehicles and 
heat pumps, that will place new demands on local networks. This means that energy flows 
and balances, both for electricity supply and demand, need to be actively managed at a local 
level. Network operators, such as Western Power Distribution (WPD), are already developing 
the tools to more actively and intelligently manage the network to maintain resilient supply 
and to minimise energy costs.  

As a network operator, WPD want to ensure that customers can access the data necessary to 
make smart decisions about their energy use. The provision of energy data is increasingly 
becoming an important service that network operators provide. 

Consumers and communities can help to manage their local network with behavioural 
changes around their energy use and by taking advantage of local energy generation. This is 
where substation information becomes especially useful. By monitoring electricity flows at a 
local level, people can be informed to take action to change their energy consumption pattern 
to reduce peak demands on the network and to take advantage of more local generation or 
lower carbon electricity. 

Energy data can also support wider community engagement and actions to address issues 
from climate change to fuel poverty. Providing local electricity data can help communicate 
abstract energy concepts by putting them in a local context - turning data, such as megawatts 
of energy consumption, into a more compelling message, about how much electricity your 
street is using at 5pm.   

Equipped with this kind of information, communities and local organisations are ideally 
placed to speak to a wide-ranging audience about energy, with locally relevant messaging 
around how we can work alongside our neighbours as our energy system transitions to a zero 
carbon future. 
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4 Learning from the OpenLV community trials 

Seven community organisations ŀŎǊƻǎǎ ²t5Ωǎ ƭƛŎŜƴŎŜ ŀǊŜŀǎ were involved in the OpenLV 
trials, which ran from 2017 to 2019. Each community organisation used the data and sub-
station information in several different ways. Some of the more established community 
energy organisations used the data to support the development of their renewable 
generation projects, while other groups used the data to inform local people on the impact 
of the shift to low carbon energy on their homes and the local network. 

Most community organisations participating in the OpenLV project were receiving data from 
one or two substations, although one community participant received data from all four 
substations in their village. The electricity data they received was accessed online through a 
website application (webapp), built by the Centre for Sustainable Energy (CSE). The substation 
monitoring platform was designed to host apps created by anyone and, like a smartphone, it 
can host multiple applications built to respond to different needs.  The uses each community 
had for the OpenLV data are summarised in section 4.2. 

4.1 The community webapp 

To support the OpenLV project, CSE developed a webapp to provide the trial communities 
with substation data as well as other sources of information as requested. The OpenLV 
webapp is on the website: https://openlv-cse.uk/ 

Each community in the OpenLV trial was given their own portal where it was possible to see 
ΨǊŜŀƭ ǘƛƳŜΩ όupdated to 30 minutes prior) data for their local substations as well as historical 
data across various time periods, in graphs or data tables. The webapp is also able to export 
data to be used in other software applications or uploaded into a host website.  

Figure 3: A map of the community organisations which participated in the OpenLV trial 

https://openlv-cse.uk/


8 

 

4.2 Summary of the community trials and their use of data 

 

Organisation Project aims Use of OpenLV data 

Tamar Energy 
Community 
(TEC) 

To engage their community 
and get them thinking 
about energy use and how 
ƛǘΩǎ ŎƘŀƴƎƛƴƎ 

Used data from a substation in Tavistock 
as part of a local engagement programme, 
including Eco Clubs in the local school 

Exeter 
Community 
Energy 
(ECOE) 

To develop a mobile phone 
app for residents, 
integrating OpenLV data 

Monitoring one substation in Topsham 
and planned to engage residents through 
a phone app to gamify local energy issues 

Yealm 
Community 
Energy 
(YCE) 

Joined midway through the 
project, wanted to practice 
local balancing of 
generation and demand 

Integrate OpenLV data with generation 
data from their community solar farm and 
household energy data 

Owen Square 
Community 
Energy (0SCE) 

To use OpenLV data to 
develop a community 
renewable heat project 
using OpenLV data for 
modelling 

Used substation data as part of funding 
applications to prove the impact of local 
heat pump and microgrid projects 

Bath & West 
Community 
Energy 
(BWCE) 

Run a solar and battery 
installation scheme and 
encourage shifting energy 
use to explore flexibility 

Monitored two substations in Bath as part 
of a domestic PV and battery offer and 
engagement campaign 

Marshfield 
Energy Group 
(Marshfield) 

To engage their community 
and understand the causes 
of electricity blackouts in 
the village 

Monitored four substations to understand 
energy issues faced by the whole village 
and how residents could respond 

Rooftop 
Housing 
Group 
(Rooftop) 

To engage residents in 
energy behaviour changes 
and help people struggling 
with energy bills 

Used data from substations in Bishops 
Cleeve, Cheltenham to engage residents in 
energy behaviour 

Walsall 
Housing 
Group 
(WHG) 

To explore how smarter use 
of electric heat could help 
alleviate fuel poverty 

Planned to focus on the impact of electric 
heat systems 

Table 1: Summary of community trials 
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5 Using the substation data to tell a story about electricity 

Most community organisations in the trials reported that the substation data was useful to 
help engage people in energy issues. The data and information showed how homes were 
connected on the network as part of an energy community, and how people share use of the 
local electricity network assets. Given the timescales of the OpenLV trial, this use case was 
the most common and immediate way community energy organisations used the substation 
data. 

Community groups highlighted that, in contrast with much of the existing information about 
energy and carbon emissions which use national trends, or information that is limited to an 
individual households, local network data could provide village or street level information to 
start conversations with people who are more interested in their local community, but not 
specifically interested in energy.  

In some communities, conversations centred on local profiles of usage (when peak demand 
might typically occur) and interesting facts about the community (who is connected to which 
substation and how this might reflect the historic building pattern of the neighbourhood).  

For example, being able to illustrate local peaks in electricity usage helped people understand 
the advantage of time-of-use-tariffs, and therefore the need for smarter or off-peak charging 
for electric vehicles.   

The experience of the OpenLV trial showed that there are several key steps needed for a 
community organisation to go from gaining access to OpenLV data, to using it to tell a story 
about local electricity which people understand and engage with.  

Figure 5 shows the steps necessary to develop a model around this engagement, once a 
community group has access to substation data and knows which parts of the community the 
data is coming from.  

Figure 4: Community energy organisations using OpenLV as an engagement tool 




































