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1 Executive summary

The OpenLYrojecttrialled anopen, flexiblesoftwareplatform developed by EA Technology

that could be deployed in every low voltage (LV) substation in (Be&din. The project
lookedtoRS Y2y aAG NI GS GKS LI TFOGF2NY¥Qa FoAftAlGe G2 LM
commercial entities and researadnganisations.

This report is part ofhe Wethod 2¢ Community Engageme@tvorkstream through which

the projectdemonstratel 0 KS @I £ dzS 2F LINBPGARAY3I [+ ySis2N]
communities The project worked with seven communibrganisations(five community
energygroupsand two housing associations) who wanteditetter understand theirlocal
electricitynetwork.

ThisCommunity Guidebools the finalprojectdeliverablefor community learning specialist,
Regen.
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Figurel: The OpenLV project tinime

The purpose of thguidebookis tosummarise the learnings from the trials intécamat that
can be used by new communities or organisation who mhto usea solutionsimilar to
OpenLMn the future.

The guidebook is written as document for communit organisationsand nonexpert
audiences to shovinow having access to local electricity data can be used to support local
energy projects, encourage behavioural change or lwelmmunitiesuse more renewable
electricity. Specificallythe guidebook explains how community organisations might use the
substation datéor three main use cases:

1 to tell a story about their energy usage,

1 to plan for the deployment of more lowarbon technologies,

1 and, whether communities could earn additiona¢évenue from the provision of
network services enabled by substation data.

The guidebook includesommunity case studies from the trialas well asproviding an
overview ofthe use of the websit application that processed and displayed OpenLV
information. This application wasleveloped for the trials by projecdupplier Centre for
Sustainable EnergZ&)to support the communities who participated in the trials.



2 OpenLV-understanding thelow voltageelectricity network

Low voltage electricity substains like the ones monitored by Openliviake up a key part
of the local distribution network which deliveegectricity from the gridnto UKhomes, public

building and businesses

Low voltage substations typicaligrvetens to hundreds ofonsumer propertiesalthough in
rural areas especially, they may serve single farms or haniMaist substations also have
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To understandhe electricity flows at the local substationevel, eachsubstation that was
selectedfor the trial wasfitted with an OpenLVmonitoring unit with most of these
substations transfornmg electricity from 33kV to 11k\MEach OpenLMnit has hardware and
sensors that monitoenergy flows and other related activity withine substationand bring
this information together onto a software platforthat analyses andisplays key data such
as electricity demand andransformertemperature (which is a measure of how hard the
substation is working)

The key data obtained foruse in theOpenLVcommunty trials included electricity use (in
kilowatt hours or megawatt hours), electricity generation, substation temperature and
voltage level

A website application that was developed byhe Centre for Sustainable Enerd@SHk
processedand displayedhe substation datain combination withother information such as

data onthe carbon intensity of electricity from the locgf S G ¢ 2 NJ Qa . dzfal { dzLJL

substation whichransformselectricity from high voltage to a lower voltage, usually serving
around 20,000 homes).

3 A Changing Energy System

Our energy systems changingrapidly as we work towardsa net zero carbonfuture.
Electricity generation is increasinggnewable andas lecome moredecentralisedOver the
coming decade we expect to see more low carbon technologies, such as electric vehicles and
heat pumpsthat will place new demands on locagétworks. This means that energy flows

and balancesboth for electricitysupplyand demandneed to beactively managed at a local

level Network operatorssuch as Western Power Distribution (WP alreadydeveloping

the toolsto more activelyand intelligentlymanage the network to maintain resilient supply

and to minimise enengcosts

As a network operatqrWWPD want t@nsule that customers can access the data necessary to
make smart decisions about their energy uée provision of energy data is increasingly
becoming an important service that network operators provide.

Consimers and communities cahelp to manage theilocal networkwith behavioural
change around their energy usend by taking advantage @ifcal energy generatiorthis is
where substation informatiotbecomesespeciallyuseful. By monitoringlectricity flows at a
locallevel, peoplecanbe informed totake action tachange their energgonsumption pattern
to reduce peak demands on the network and to take advantageark localgenerationor
lower carbon electricity.

Enegy data can also support wider community engagement actibns to address issues
from climate change to fuel povertf2roviding dcal electricity data cahelp communicate
abstract energy conceptsy puttingthem in a local contextturning datasuch & megawatts
of energy consumption, into a more compelling message, abow much electricity your
street is using at 5pm

Equippedwith this kind of information, communities and local organisations are ideally
placed to speak to avide-ranging audienc@bout energy, with locally relevant messaging
around how we can work alongside our neighbours as our energy system transitions to a zero
carbon future.



4 Learning from the OpenLV community trials

Seven community organisations: ONR2 & & 2 t 5 Q awerk ikvOI&y 0 fhe OpRBRBY a
trials, which ran from 2017 to 2019. Each commurtganisationused the data andub-
station information in severaldifferent ways. Sone of the more established community
energy organisationsused the datato support the developmentof their renewable
generation projectswhile other groupsused thedatato inform local people orthe impact

of the shift tolow carbonenergyon their homesand the local network.

Most community organisations participating in the OpenLV proyeete receiving data from
one or two substationsalthough one community participaneceived data from all four
substations in their villageTrhe electricity data theseceived was accessed online through a
website application (webapppuilt by the Centre for Sustainable Energy (CBte)substation
monitoring platform waslesigned tdhost appscreatedby anyoneand, like a smartphonet,
can hostmultiple apgicationsbuilt to respond to different needsThe uses each community
had for theOpenL\Wata are summarised in section 4.2.

4.1 Thecommunity webapp

To support the OpenLV projec€SEleveloped awebappto provide the trial communities
with substation dataas well & other sources of information as requestetihe OpenLV
webapp is on the websitenttps://openlv-cse.uk/

Eachcommunity in the OpenLV trialasgiventheir own portalwhere it was possible to see
WNEB | f updatedrt&30 midutesprior) data for their local substaticeas well as historical
data across various time periods, in graphs or datdembThe webhppis alsoable toexport
data to be used in other softwarpplicationsor uploaded into dostwebsite.
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Figure3: A map of the community organisations which participated in tipenLV trial
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4.2 Summary of the community trials and their use of data

Organisation
Tamar Energy
Community
(TEC)

Exeter
Community
Energy
(ECOE)
Yealm
Community
Energy

(YCE)

Owen Square
Community
Energy(0SCE)

Bath & West
Community
Energy
(BWCE)
Marshfield
Energy Group
(Marshfield)

Rooftop
Housing
Group
(Rooftop)
Walsall
Housing
Group
(WHG)

Project aims

Toengage their community
and get them thinking
about energy use and how
AlQa OKIFy3aAy
To develop a mobile phone
app forresidents
integrating OpenLV data

Joined midway through the
project, warted to practice
local balancing of
generation and demand
To useOpenLV data to
develop a community
renewable heat pragct
using OpenLV data for
modelling

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

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

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

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

Use of OpenLV data

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

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

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

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

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

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

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

Planned to focus on thimpact of electric
heat systems

Tablel: Summary of community trials



5 Using thesubstationdata to tell a story about electricity

Most community organisationsn the trialsreported thatthe substation datavasuseful to
help engage peoplein energyissues The data and informatioshowed howhomeswere
connectedon the networkaspart of an energycommunity, and how people sharase ofthe
local electricity network assetGiven the timescales of the OpenLV trial, this use case wa
the most commorand immediatevay community energy organisations used the substation
data.

Community groups highlighted that, in contrast witluch of the existing information about
energy and carbon emissions which use national trendsformationthat is limited to an
individual householddocal network data could providellage or street levahformationto
start conversationsvith people who aremore interested in their local community, but not
specifically interested in energy.

In somecommunities conversationgentredon local profiles of usage (whgreakdemand
mighttypicallyoccur) andnterestingfacts about the community (who is connected to which
substationand how this might reflect the historic building pattern of theighbourhood.

For example, being able to illustrate local pemkalectricity usage helped people understand
the advantageof time-of-usetariffs,andtherefore the need for smarter or ofpeak charging
for electric vehicles.

Figure4: Community energy organisations using OpenLV as an engagement tool

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 tetetya
about local electricity which people understand and engage with.

Figure5 shows the steps necessato develop a model arounthis engagement, once a
community group has access to substation data and knows which parts of the community the
data is coming from.






















































