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Introduction

The development and use of new technologies 

drives economic growth, but early-stage 

innovation can be too high risk for many small 

and medium-sized businesses to undertake 

without support. Our feasibility study funding 

enables new ideas to be transformed into 

demonstrable technologies and techniques that 

can attract the partners, investors and future 

customers needed for successful and timely 

commercialisation. This directory showcases 

some of the feasibility studies we have funded  

in our energy supply programme.
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Feasibility studies in smart power  
distribution and demand

Energy supply is one of the priority areas for the Technology 

Strategy Board. We aim to help UK business to address the 

‘trilemma’ of energy security, affordability and sustainability,  

and to profit from the changes the world will have to make to  

its energy system.

This directory showcases projects that shared £2m awarded in 

2012 for innovative feasibility studies into smart power distribution 

and demand. The awards were the first phase of a four-year 

programme that aims to encourage the development of new 

technologies that will help to integrate future demand and energy 

supply into a flexible, secure and resilient energy system. 

There will be a complex mix of technologies generating, 

transmitting, distributing, and storing power by 2050, including 

nuclear power stations, offshore wind farms and solar panels.  

At the same time, demand for power will rise because of the 

electrification of heating systems and use of electric vehicles.  

The challenge for the power industry is to match demand with supply.

All the studies were led by small and medium-sized businesses, 

operating either alone or in collaboration with partners. Some 

projects were awarded up to £25k for studies lasting up to four 

months and others were awarded up to £100k for studies lasting 

between six and 12 months.

To find out more about our energy supply strategy, go to  

www.innovateuk.org and look under Our priorities. To meet 

people working in your area go to http://connect.innovateuk.org/
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Partners
UK Power Networks
Ener-G Combined Power Ltd
Flexitricity Ltd
Smarter Grid Solutions Ltd

ADI Advanced Digital Institute
Active virtual power plant with combined heat  
and power clusters (active CHP-VPP)

Salts Mill
Victoria Road 
Saltaire
West Yorkshire 
BD18 3LA 

Chief executive
John Eaglesham 

 info@adi-uk.com 
 01274 535220 
 www.adi-uk.com

ADI create innovative solutions for improving people’s  
everyday lives. We use electronics, communications  
and internet technologies to transform essential services  
such as healthcare, energy, housing and education.

What was the business need  
that motivated the project? 

There is a pressing operational need within 
the UK to improve the flexibility and resilience 
of the ageing electricity distribution network to 
efficiently address increasing demand while 
also meeting commitments to reduce carbon 
emissions by 20% by 2020, compared with 
1990. Addressing this need alone is forecast 
to save the UK £8bn by 2020.

What approach did you take  
to address the challenge?

We undertook a feasibility study into an 
‘active demand-response’ supply control 
model at a low level in the network, where 
many small-scale combined heat and power 
(CHP) generating plants in the 10kW– 
1000kW range, and individual loads (such as 
building heating, ventilation and air-
conditioning equipment) associated with 
these generation sets, are linked to 
distribution network operator network 
management signals in a system we are 
calling ‘Active CHP-VPP’.

What are the potential benefits? 

The total world market for energy network 
systems is estimated to be £110bn globally 
by 2014. It is anticipated that by 2015 
early-adopter distribution network operators 
globally will be commissioning active, 
distributed demand and supply 
management virtual power plant systems. 
The business drivers for distribution network 
operators are clear. The installed base of 
small combined heat and power plants is 
circa 50MW in London, 4GW in the UK, 
100GW in Europe, and 320GW worldwide.

What are the next steps? 

The requirements for Active CHP-VPP can 
be used to shape offerings to the market 
place in terms of the combination of 
aggregation and constraint management 
and the required communications 
infrastructure. The consortium sees next 
steps as implementing the model on a live 
pilot follow-on project.
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AlertMe.com Ltd 
Plan capture of a domestic consumption  
dataset to inform smart demand

30 Station Road 
Cambridge
CB1 2RE 

AlertMe is a connected-home platform, established  
for seven years, with several very large global channel 
partners, including British Gas in the UK. AlertMe allows 
consumers to see and manage what is going on in  
their homes using their smart phone.

Director 
Pilgrim Beart 

 pilgrim.beart@alertme.com 
 07961 125282 
 www.alertme.com 
 @alertmesays

What was the business need  
that motivated the project? 

Today’s electricity grid models capture only 
the macro level. Planning smart demand 
requires a detailed bottom-up model of 
individual household appliance 
consumption, which does not exist today. 
Government and the nascent smart-demand 
industry require a more detailed picture of 
the individual loads within UK households, 
and the extent to which they are 
dispatchable (can be adjusted according  
to demand) by time and demographic.

What approach did you take  
to address the challenge?

Led by a consumer demand expert, this 
study worked out how to capture such a 
dataset, delivering a costed project proposal 
that has been tested against the requirements 
of many players in the smart-demand sector.

What are the potential benefits? 

When industry or government chooses to 
pursue certain smart-demand approaches, 
it needs data to back up that choice.  
This study shows how the vital data about 
household consumption (30% of all energy 
use) can be gathered in a way that is timely 
and continuous, and at much lower cost 
than previous studies.

What are the next steps? 

This thinking is being carried forward by 
several in the industry, for example by 
Cambridge Architectural Research, which 
gathers much of the data used by the 
Department for Energy and Climate Change 
to publish its annual energy consumption 
breakdown figures. Hopefully, as smart 
meters roll out, this work can be used to 
design real-time analysis.
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What are the potential benefits? 

The benefits are that the design process  
can be speeded up significantly, the risk in 
building the systems can be mitigated, and 
advanced ideas can be evaluated before 
committing to hardware. The project also 
helps to reduce the risks in designing power 
electronic systems for green applications. 
The project delivered an accurate simulation 
model for the main power electronic 
component (IGBT – insulated-gate bipolar 
transistor) and also a model for future silicon 
carbide devices.

What are the next steps? 

Amantys is using the simulation models to 
evaluate the performance of its advanced 
gate drivers when used with partners’ IGBT 
modules. This allows Amantys to evaluate 
multiple alternatives before committing to 
hardware.

What was the business need  
that motivated the project? 

The market for high-power electric systems is 
expanding rapidly due to the infrastructure 
build in developing countries and the desire to 
reduce CO2 emissions. The skills to design 
and build these systems are in very short 
supply. Amantys needed a way to accelerate 
the design process without taking the risk of 
building large high-voltage systems.

What approach did you take  
to address the challenge?

High-power electronic systems used in 
applications such as transmission and 
distribution, medium-voltage motor drives, 
wind turbines and locomotives are by their 
very nature difficult to build, test and 
instrument. Amantys decided to invest in 
simulation as a way to evaluate, prototype and 
test systems before committing to hardware.

Amantys specialises in the delivery of scalable, cost-effective 
solutions to meet the challenges of designing reliable and 
efficient power conversion in medium and high-voltage 
applications. The company was founded in 2010 to exploit 
intellectual property from the University of Cambridge.

Technical Director 
Mark Snook 

 mark.snook@amantys.com 
 01223 652450 
 www.amantys.com

Platinum Building
St John’s Innovation Park
Cowley Road 
Cambridge
CB4 0WS 

Predicting failure in adaptive networks

Amantys Ltd
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Partners
SmartGridIreland
Fast Technologies

What are the potential benefits? 

Technology Strategy Board support has 
enabled us to conduct a feasibility study  
for the development of an integrated control 
and systems package that will facilitate 
intermittent renewable generators onto the 
distribution grid, control demand-side 
management units (load) and be capable 
of aggregating and delivering dispatchable 
high-quality power at source onto the grid, 
enabling site owners to maximise revenue 
streams, reduce energy costs and 
environmental impact and become more 
competitive.

What are the next steps? 

B9 Energy are in negotiations with a 
hardware manufacturer to produce the 
intelligent control system. We hope to test  
the system on a few demonstrator sites within 
the next few months before developing our 
product offering to the marketplace.

What was the business need  
that motivated the project? 

Energy storage systems deployed at the 
source of renewable generation are 
increasingly seen as an essential 
component of an intelligent grid network. 
This proposal explores cost-effective 
mechanisms for optimising the integration  
of renewables’ generation through an energy 
storage interface to deliver a high-quality 
steady-flow, continuous output to the grid.

What approach did you take  
to address the challenge?

The core concept is to export energy 
primarily through an intelligent storage 
system of optimised capacity and to provide 
a steady revenue stream. The model that we 
developed determines the best match of 
storage capacity and generator size to attain 
these revenues for a variety of scales and 
circumstances. This will ensure more power 
from these resources becomes dispatchable 
by smoothing the variability.

The team comprises B9 Energy, SmartGridIreland and  
Fast Technologies. B9 Energy has 20 years’ experience  
in the renewable sector. SmartGridIreland is a network  
of businesses wishing to develop smart-grid opportunities.  
Fast specialise in automation and controls for industry.

Chairman 
John Harrison 

 d.surplus@b9energy.co.uk 
 02828 263925 
 www.b9energy.co.uk

5 Willowbank Road 
Millbrook Ind. Estate 
Larne 
BT40 2SF 

SENSE (Smart ENergyStoragE)

B9 Energy 
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Partners
BioRegional Development 
Group
Zeta Controls Ltd

What are the potential benefits? 

Current developments are incurring 
additional grid reinforcement costs due to 
the high-peak photovoltaic export level. 
These can be mitigated. The approach 
enables the energy use within the 
development to be optimised. This brings 
technical benefits and enables households 
to get maximum financial value from 
photovoltaic (and other renewable) 
technology deployed. This will enable more 
photovoltaic to be successfully deployed 
and enable new community energy 
economic and social models.

What are the next steps? 

A prototype system has been successfully 
demonstrated. The next step will be to 
deploy pre-production systems within 
realistic home environments and then fully 
commercialise the technology. Additional 
funding is now being sought to complete 
these activities. Further work is also planned 
to drive forward innovative community 
energy models.

What was the business need  
that motivated the project? 

Housing developments with large-scale solar 
deployment have a large peak output during 
the summer. This results in large additional 
costs to reinforce the local grid, which is 
acting as a direct disincentive to large-scale 
photovoltaic deployment. This conflict needs 
to be resolved through a combination of 
technical and social innovations that allow 
optimised energy use within a community 
without impacting the grid.

What approach did you take  
to address the challenge?

We took a system-wide approach combining 
local storage, DC power, smart controls and 
behavioural feedback, combined with 
sophisticated modelling of energy flows.  
The system uses CAT-5 data cabling within 
homes, and is coupled with the ability to 
monitor and control energy flows, storage 
and appliances. The modelling has enabled 
us to optimise energy flows, demand shifting 
and energy storage both at a household and 
a neighbourhood level.

The consortium is made up of leading players  
in building optimisation and human behaviour  
(Carnego), solar/LED and DC technology (Zeta)  
and an international sustainability consultancy with  
a track record of delivering sustainable communities.

Director
William Box 

 william.box@carnegosystems.com 
 07809 769530

Goenrounsen Barns 
Summercourt 
Newquay
Cornwall
TR8 5BQ 

Optimising demand in high-density  
photovoltaic developments

Carnego Systems
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Partners
Happy City 
Triangle Design 

What are the potential benefits? 

This study has given us a greater 
understanding of consumer concerns and  
of what will realistically change their energy 
behaviour. This will allow for the development 
and effective use of smart-meter services for 
both the benefit of the grid and consumers. 
The effective and long-term use of smart 
meters will have financial and environmental 
benefits in terms of both reduced and shifted 
consumer energy demand.

What are the next steps? 

We are continuing the discussion with  
those that attended the initial workshop 
to make them aware of our findings and  
to see where they have taken the 
conversation. We are also producing a  
fuller report that will be aimed at energy 
companies, smart-meter developers  
and those doing similar research.

What was the business need  
that motivated the project? 

A smarter power system will rely partly on 
new behaviours from consumers that change 
the timing, nature and scale of their electricity 
demand. To date, little attention has been 
paid to the interests and motivations of 
consumers in playing the roles assumed  
of them in smarter-system modelling.

What approach did you take  
to address the challenge?

We used the ‘Five Ways to Wellbeing’  
(new economics foundation) as a foundation 
for developing three smart-meter services  
to engage consumers, based on control, 
community rewards and gamification 
(use of game thinking and game mechanics 
to engage users). These were designed with 
the help of a workshop involving 
technologists, designers and industry 
experts. These services were tested in 
consumer focus groups, where consumer 
discussions identified a number of key 
themes, such as choice, feedback and 
inconvenience, among others.

The Centre for Sustainable Energy is an independent  
national charitable company that was initiated in 1979.  
Our mission is to share knowledge and practical  
experience to empower people to change the way  
they think and act about energy.

Senior analyst
Ian Preston 

 ian.preston@cse.org.uk 
 0117 934 1422 
 www.cse.org.uk 
 @cse_bristol

3 St. Peter’s Court 
Bedminster Parade 
Bristol 
BS3 4AQ 

Understanding consumer motivations for  
participating in a smart-power system

Centre for Sustainable Energy
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Partners
Delib Ltd
Greenleaf Innovations Ltd

What are the potential benefits? 

By precisely quantifying potential savings  
in solar homes, Skyprospector will help  
drive sales of technology that provide 
homeowners with solar with the best return 
on investment. Industry beneficiaries will  
be companies in the supply chain for air 
source heat pumps and electric immersion 
heater controls. This includes manufacturers, 
distributors and installers.

What are the next steps? 

We will continue to run the current 
Skyprospector trial to gather a larger 
dataset; fund a larger trial of Skyprospector 
with a wider group of users in Bristol; and 
develop Skyprospector as a pre-sales tool 
for solar. We will develop the system further 
to support a wider range of gas meter types 
and to enable homes that do not yet have 
solar to participate.

What was the business need 
that motivated the project? 

‘Microgeneration aware’ smart-demand 
technology can manage when electricity is 
consumed to maximise use of on-site 
renewables. A mid-latitude UK domestic 
home with a 4kWp (peak power) solar array 
can save about £200 per year by actively 
managing electric heating of space and water.

What approach did you take  
to address the challenge?

We developed Skyprospector, a tool that 
enables homes with microgeneration (initially 
solar photovoltaic with other technologies to 
follow) to run scenarios against their energy 
consumption dataset to precisely quantify 
the financial value and carbon impact of  
new demand-shifting technology they plan 
to install in their home. The tool focuses  
on space and water heating as these have 
most potential to be automatically demand 
shifted to achieve savings.

Clean Energy Prospector (CEPRO) was founded in 2009 with  
the goal to use technology to discover areas where financial  
and environmental benefits align. Our team has developed  
an affordable demand-side smart grid mesh radio technology.

Head of product design
Damon Rand 

 damon@cleanenergyprospector.com 
 07887 682995 
 www.cleanenergyprospector.com 
 @ceprouk

Unit 34
Easton Business Centre 
Felix Road 
Bristol 
BS5 0HE

Skyprospector: simulating ‘microgeneration aware’ 
dynamic demand technology

Clean Energy Prospector 



Smart power distribution and demand | 15

Partners
Ove Arup and Partners Ltd
University of Manchester

What are the potential benefits? 

The U-VEX toolkit potentially allows an urban 
energy enterprise to plan and manage local 
energy generation, storage and trading. 
Such enterprises could be public or private 
bodies, or public/private partnerships. The 
concept could be applied to support the 
development of local/urban energy policy.

What are the next steps? 

The consortium has already successfully 
applied for European Commission funding 
to support the development of the U-VEX 
toolkit and its implementation in Turin/
Manchester. We will continue to explore 
public and private funding options. Equally 
important is the development of an 
appropriate business model for charging for 
use of the toolkit.

What was the business need 
that motivated the project? 

The need was for an operational toolkit for  
a proposed urban energy enterprise that 
would manage local energy generation, 
storage and trading. The study included 
investigation of the technical, legal, 
commercial, regulatory, operational and 
institutional considerations and potential 
barriers to the creation of such a model 
using Greater Manchester as a reference.

What approach did you take  
to address the challenge?

The two key challenges for U-VEX included 
accessibility of data and the complex 
structure of the energy market, particularly 
for electricity in the UK. Whilst the first can 
be overcome with some degree of 
persistence and involvement of key players, 
the second is more structural and, at 
present, limits the potential in the UK for new 
entrants to the energy market at the urban 
level unless they have significant resources.

Clicks and Links Ltd provides IT solutions to the public  
and private sector. Partners in the consortium were  
design and engineering company Ove Arup and the  
University of Manchester.

Managing director
Vin Sumner 

 vin.sumner@clicksandlinks.com 
 0161 408 3009 
 www.clicksandlinks.com 
 @VinSumner

The Studio 
3 London Road 
Alderley Edge
Cheshire
SK9 7JT 

Urban virtual energy exchange (U-VEX)

Clicks and Links Ltd 
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What are the potential benefits? 

The part of the PRIMPS system that we 
decided to manufacture focused on the 
remote modulation of the power being 
consumed over powerline ethernet systems. 
We have developed a system for the 
temporary events market that allows them to 
monitor their power usage from anywhere 
downstream of the power supply. We have 
also teamed up with another company to 
integrate full ethernet powerline capabilities 
into the product.

What are the next steps? 

We are currently working on the marketing of 
the products and the range will be made 
available in quarter three of 2013. The range 
will be launched at PLASA trade show in 
October. We are also working on distribution 
abroad and moving into the construction 
industry with the product.

What was the business need  
that motivated the project? 

The project was undertaken to provide 
IP-based (using a web interface) control of 
remote gas-powered generators for the 
entertainment, event and construction 
industry. There was a need for dry fuel 
generators that could monitor themselves 
and send back information regarding their 
operation and fuel status providing a unique 
remote controllable power system.

What approach did you take  
to address the challenge?

PRIMPS1, a prototype, was demonstrated 
and confirmed there was a significant 
interest within the industry for remote control 
of power and, more importantly, the ability to 
understand how much power was being 
used and where without having to send a 
human to read a meter. It was discovered 
that there are a minefield of regulations 
regarding gas-powered generators but that 
a part of the system has great potential.

Digital & Future Technologies develops wireless  
control systems for the temporary site and event  
industry. We specialise in providing remote  
monitoring or data transfer for clients.

Director 
Chris Crockford 

 chris@daftdata.com 
 01206 209039 
 www.digitalandfuturetechnologies.com 

4 & 5 The Cedars
Apex 12
Old Ipswich Road 
Colchester
Essex 
CO7 7QR 

PRIMPS – portable remote intelligent monitored  
power system

Digital & Future Technologies Ltd 
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Partners
Critical Software Technologies
University of Greenwich
Cardiff University

What are the potential benefits? 

The proposed approach provides the user 
with autonomy over the use of their 
equipment, while enabling its control for the 
greater benefit of the power system and all 
its stakeholders. It can help in reducing the 
need for costly additional generation plants 
or network upgrades, increasing the carbon 
efficiency of power generation and 
facilitating the integration and uptake of 
electric vehicles and micro-generators.

What are the next steps? 

The partners intend to take this research 
forward and work further towards the 
exploitation of this technology. The next  
step will be an initial experimental validation 
of the controllers. The preferred pathway to 
market was identified as through integration 
with existing products offered by Critical 
Software Technologies.

What was the business need  
that motivated the project? 

This project looked at the emerging business 
of energy resource aggregation (where 
groups of consumers join to purchase 
energy). In future power systems, it is 
expected that energy resources such as 
electric vehicles and micro-generators will be 
controlled in an aggregated fashion, bringing 
benefits for the aggregators as well as the 
users/owners. This project addressed the 
infrastructure that will enable the aggregation 
of energy resources to be realised.

What approach did you take to 
address the challenge?

In order for aggregated control to be realised, 
the project participants proposed multi-agent 
systems as the control method. This project 
gave an initial indication on whether the 
concept of agent-based controllers is viable 
for commercial purposes. The technical 
requirements of the control equipment and 
the costs and benefits of the approach were 
analysed. This research has flagged up 
some of the complexities of the business 
model associated with this approach.

dseConsulting Ltd uses the latest simulation techniques  
to build analytical models that allow our customers to test  
their business models and business decisions. The consortium 
also included Critical Software Technologies, the University of 
Greenwich and Cardiff University.

Managing director 
David Buxton 

 dave@dseconsulting.co.uk 
 07931 971029 
 www.dseconsulting.co.uk

Unit 4 
Woodgate Chambers 
Woodgate 
Loughborough
Leicestershire 
LE11 2XB 

Agent-based controllers for electric vehicles  
and micro-generators

dseConsulting Ltd 
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What are the potential benefits?

It restores to distribution network operators 
the level of understanding on the 
performance and loading of their networks 
that they had before feed-in tariffs and 
large-scale micro generation. It is a key 
‘smart grid’ component that, along with 
other methods for managing electricity 
demand, has the potential to save £10bn. 
The Technology Strategy Board project has 
allowed us to realise a prototype system that 
can be demonstrated to potential customers.

What are the next steps?

We are in conversation with several potential 
customers interested in taking this 
technology forward to a field trial that will 
prove the use cases and business benefits, 
and demonstrate integration with operational 
IT systems. 

What was the business need  
that motivated the project? 

Micro electricity generators such as 
photovoltaic panels are now common.  
This creates a problem for distribution 
network operators because consumer 
demand for electricity cannot be measured 
at the transformer when demand is partly 
met by these embedded generators.  
They therefore need a new method to 
measure and predict the underlying 
consumer demand for electricity on any 
network segment.

What approach did you take  
to address the challenge?

We applied signal processing and 
correlation techniques to measurements  
of current flow at transformers taken at 
intervals of between 10 minutes and half an 
hour. We were able to detect the ‘signature’ 
of wind and photovoltaic generators and 
estimate their capacity. From this, we are 
able to calculate and predict actual 
consumer demand using neural network 
methods. This capability is novel.

We are a small R&D business started in 2006  
that develops intellectual property relating to  
energy management and control, with a particular  
focus on ‘smart home’ and ‘smart grid’ projects

Technical Director
Peter Boait 

 peter.boait@exergydevices.co.uk 
 07740 644211 
 www.exergydevices.co.uk

East End Farmhouse 
40 East End Road 
Cheltenham
Glos 
GL53 8QE 

Embedded generator analytics for distribution  
network operators

Exergy Devices Ltd
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Partners
University of Cardiff

What are the potential benefits? 

This technology results in a low-operational-
cost, ‘fit and forget’, completely passive, 
autonomous system that requires no external 
power, back-up or control, and recovers 
automatically when the fault is cleared.

What are the next steps? 

A new company called FaultCurrent Ltd has 
been established and has gained sufficient 
investment funds to now develop the real 
full-scale 11KV 20MVA product. A type-
approved product will be made available  
to distribution network operators and 
distributed power generator installations. 

What was the business need  
that motivated the project? 

Fault current levels are rising in all 
distribution networks due partly to demand 
and partly to local generation connection. In 
order to avoid massive network upgrade 
costs, fault current limiters will be vital to 
prevent grid damage and to facilitate the 
safe connection between renewable energy 
generators and the power grid, particularly 
within the emerging smart grid.

What approach did you take to 
address the challenge?

The technology behind the new fault current 
limiter has been achieved through a 
combination of magnetic engineering 
insights, including using low-cost ferrite 
magnets to saturate an iron inductor. A 
combination of 3D finite-element modelling 
and laboratory-scale prototypes provided 
the proof of principle to then scale up the 
concept to a 20MVA power level to address 
distribution network operator and distributed 
generation customer applications.

FaultCurrent Ltd produce fault current limiter  
products that will enable the connection of  
distributed generation and provide protection  
of the power distribution network.

Director
Andy Cheer 

 andycheer@faultcurrentltd.com 
 07810 140293 
 www.faultcurrentltd.com

30-36 Newport Road 
Cardiff
CF24 0DE 

Fault current limiter for smart-power grids

FaultCurrent Ltd
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Partners
Low Carbon South West
University of Bath

What are the potential benefits? 

The coherence engine is seen as an 
important enabling system to facilitate 
evolution in the electricity sector and  
ensure that operational environments  
and processes are better equipped to keep 
pace with infrastructure and technology 
developments. It will help mitigate risk,  
lower costs and accelerate the roadmap  
for change. In addition, early effort in this 
emerging solution offers an opportunity for 
the UK to lead in a growing global market.

What are the next steps? 

The next steps are to develop a prototype  
of the coherence engine to validate the 
approach, functional requirements and 
technologies; to demonstrate core 
capabilities; and to assess detailed 
integration, modelling and scalability 
requirements. Further development  
phases would be undertaken to deliver  
and introduce an industrial-strength, 
commercially viable product. 

What was the business need  
that motivated the project? 

The complexity of networks and services will 
increase sharply as the move towards the 
‘smart grid‘ gains momentum. The ability to 
respond rapidly and flexibly and to assimilate 
and manage new technologies effectively will 
be difficult without a significant change in 
the use of ICT, the integration of disparate 
systems and the automation of processes.

What approach did you take 
to address the challenge?

The coherence engine is an intelligent 
model-based integration framework that 
facilitates interworking and data sharing 
between multiple systems. These systems 
may be used to manage networks, to  
enable introduction of new services or to 
support process automation. The framework 
provides a level of abstraction from 
individual applications and supports and 
embodies relevant core standards. It applies 
learning gained from the telecommunications 
sector’s experience of addressing similar 
technical and operational challenges.

Grid Scientific Ltd is focused on defining, designing and 
delivering solutions for electricity network operators that  
facilitate integration of existing and planned systems to  
improve operations or support introduction of new services.

Managing director
Eric Brown 

 eric.brown@gridscientific.com 
 07785 505800 
 www.gridscientific.com

Carpenter House 
Broad Quay 
Bath 
BA1 1UD 

Distribution management coherence engine

Grid Scientific Ltd
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Partners
Newcastle University 
The University of Edinburgh 

What are the potential benefits?

A prototype integrated sensor smart grid 
monitoring platform has been demonstrated. 
Products based on this prototype will be 
first-to-market devices. Our market analysis 
has specified opportunities and target 
customers. Subsequent work on 
development prototyping, industrialisation 
and system installation will create at least 
seven new positions at HVPD. Sales of the 
first system are expected early 2015. Smart 
grid inspired devices will increase 
distribution network operating efficiency.

What are the next steps? 

The smart grid prototype is being exploited 
in the development testing and new product 
development of an integrated high-voltage 
network monitoring system for offshore 
renewable networks in a project co-founded 
by the Department for Energy and Climate 
Change. Results are also feeding into a 
regional growth fund product development 
project to develop a ‘holistic’ high-voltage 
plant condition monitoring system. 

What was the business need  
that motivated the project? 

A system was needed that identifies changes 
in the operation of electricity distribution 
networks related to increasing renewable 
energy generation and power electronic  
loads. Our monitoring system provides 
operators with detailed information on these 
largely unknown effects. By providing more 
efficient protection, control, supply quality and 
insulation condition measurements, our device 
will help to optimise distribution networks.

What approach did you take  
to address the challenge?

We have integrated existing sensor 
technologies to deliver and demonstrate a 
‘smart grid triple sensor’. This required new 
hardware and software to be developed and 
integrated into a new platform using a new 
combined (triple) PD/PQ/EF (partial 
discharge/power quality/electric field) sensor. 
Monitoring of a commercial distribution 
network was carried out. A market 
consultation and analysis was undertaken.

HVPD are experts in on-line partial discharge (OLPD) insulation 
condition monitoring technology for medium and high-voltage 
cables and plant. Our OLPD condition monitoring technologies are 
used to support condition-based management schemes applied 
to complete medium-voltage and high-voltage power networks.

Finance & business operations manager
Rebecca Bates 

 rebecca.bates@hvpd.co.uk 
 0161 877 6142 
 www.hvpd.co.uk 
 @HVPD

128 Metroplex Business Park
Broadway
MediaCityUK 
Salford
Greater Manchester 
M50 2UW 

An integrated smart grid monitoring and protection platform 
for electricity distribution medium-voltage networks 

High Voltage Partial Discharge Ltd
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Scottish Hydrogen and Fuel 
Cell Association (SHFCA)
Scottish and Southern Energy 
(SSE) PLC
Kiwa GASTEC at CRE

What are the potential benefits? 

Current installed wind capacity is roughly 
5.5GW and is forecast to increase to 26.9GW 
by 2020. Our feasibility study will enable us 
to embark on a development program to use 
electrolysis for demand-levelling and 
injection of hydrogen into the natural gas 
network. It will result in a reduction of 
constraint payments and the conversion of 
an otherwise wasted source of power into a 
convenient store of energy.

What are the next steps? 

We would look to develop a small (300kW) 
prototype electrolyser for a field trial to 
interact with variable and intermittent supply 
conditions. The project would take about two 
years, after which full-scale commercialisation 
(at least 3MW) is envisaged by 2018. 

What was the business need  
that motivated the project? 

The UK quotient of renewables’ generation 
will increase by a factor of five over the next 
decade, increasing the unpredictability of 
supply, presenting significant technical  
and financial challenges, and threatening  
the viability of larger scale roll-out and 
attainment of national targets. Taking excess 
renewable energy, converting it to hydrogen 
and injecting this into the grid represents a 
potentially valuable opportunity.

What approach did you take  
to address the challenge?

The consortium took a three-tier approach. 
First, we did preliminary research, acquiring 
geographic data of wind farms, gas 
terminals, compressor and venting stations, 
storage facilities, gas flow and power 
demands. Second, we created models and 
simulations, defining all key parameters for 
a generation model; calculating aggregate 
surplus capacity based on historic data; and 
simulating hydrogen production at a single 
wind farm. Third, we shared the information 
between project and partner managements.

The hydrogen gas inject project consortium includes  
ITM Power, SSE, National Grid, Skotia Gas Networks,  
SHFCA, Shell and Kiwa. Between us we have all the  
experience required to investigate the technical and  
commercial viability of hydrogen gas injection into the grid.

Partnership funding manager 
Rachel Smith 

 rls@itm-power.com 
 0114 263 7650 
 www.itm-power.com 

22 Altas Way 
Sheffield 
S4 7QQ 

Hydrogen gas inject

ITM Power
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What are the potential benefits? 

The platform opens up hundreds of 
megawatts to demand response by lowering 
the cost of installation and operation and 
making it economically viable. This 
represents a little penetrated market of 
several millions of pounds a year. By using 
existing demand-side assets, we can lower 
our dependence on expensive and polluting 
peaking power stations for reserve services 
and help renewable technologies participate 
in the generation mix.

What are the next steps? 

We plan to run a series of trials with the 
technology on our customer sites where 
there is untapped opportunity. This will be 
followed by a wider roll-out to SMEs, which 
will also gain from free metering and energy 
management software. 

What was the business need 
that motivated the project? 

Our vision was development of an ultra-low-
cost, robust platform for the deployment of 
demand response to meet balancing 
requirements and financial incentives to shift 
load. This is necessary because, while 
demand response exists for major energy 
users, there has been little attempt to build 
demand response for small and medium-
sized enterprises (SMEs).

What approach did you take  
to address the challenge?

This project involved specifying and 
designing a new type of metering and 
control solution based on standard web 
technologies and building on open-source 
designs for hardware and software.  
It involved building and testing multiple 
prototypes to develop the level of 
functionality and robustness required for 
business customers.

KiWi Power was founded in 2009 as a smart-grid  
company that specialises in managing electricity  
demand between large industrial and commercial  
consumers and grid-system operators. 

Operations director
Nick Butlin 

 nbutlin@kiwipowered.com 
 0207 183 1030 
 @kiwipowered

45 Broadwick St 
London 
W1F 9QW 

Open source micro metering and control 
for peer-to-peer micro grid

KiWi Power Ltd



24 | Collaboration Nation 

Partners 
University of Reading

What are the potential benefits? 

Based on the analysis of primary data and 
estimations developed with expert insights, 
we have been able to identify regulatory 
barriers, which, if removed, could lead to 
additional peak load capacity of up to 1GW 
in one of the reviewed sectors alone. 
UK-wide, the savings on capital spent are 
expected to exceed £1bn.

What are the next steps? 

Demand response has the potential to 
reduce electricity demand on the grid at 
critical periods. However, the scale and the 
mechanisms to deliver this potential are 
poorly understood. The analysis of demand 
response is data intensive and requires 
careful baseline methodologies. Only a small 
share of the data has been reviewed. 

What was the business need  
that motivated the project? 

Demand response is widely regarded as  
a crucial component of future electricity 
systems. Demand response has the 
potential to reduce peak demand by 
reducing loads on request and thereby 
avoiding the use of some of the most-costly-
to-run and polluting generators on the 
system and improving security of supply.

What approach did you take  
to address the challenge? 

This project gave UK academics 
unprecedented access to empirical data of 
demand-response trials in the non-domestic 
sector. Half hourly load profiles could be 
analysed and compared for different sites 
and sectors. In close collaboration with 
experts from the demand aggregator, it was 
possible to develop recommendations to 
policy makers, which could see the resource 
more than double in some sectors.

KiWi Power provides demand-side management and demand-
response services to industrial and commercial customers.  
We specialise in smart grid, demand response, renewable 
energy technologies, standing reserve, energy efficiency and 
optimisation, and smart-metering technology.

Director, market development 
Marina Hod 

 mhod@kiwipowered.com 
 0207 183 1030 
 www.kiwipowered.com 
 @kiwipowered

45 Broadwick Street 
1st Floor 
London 
W1F 9QW 

Assessing the benefits of demand-side response 
participation in a capacity market

KiWi Power Ltd
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Partners
Staffordshire University

What are the potential benefits? 

We have produced a route plan and  
feature list of how a successful application 
that would reduce consumption by up to 
10% could be built. This has obvious 
commercial and environmental 
opportunities, with consumers and  
energy suppliers benefitting from any  
future application using these results.

What are the next steps? 

We are looking for funding partners to help 
fund the creation of the final application. 

What was the business need  
that motivated the project? 

Energy suppliers are looking for ways to 
reduce consumer energy consumption to 
meet the Energy Efficiency Commitment 
(EEC) obligation and to incentivise interaction 
with smart meters. The results from the 
project indicate that a games application 
could help meet these requirements.

What approach did you take  
to address the challenge?

At a technical level the consortium worked 
with and analysed data provided by British 
Gas, integrated with a clamp solution 
provided by AlertMe.com and carried  
out qualitative surveys of a device user’s 
behaviour. The university researched  
and wrote papers on the use of rewards’ 
mechanisms and designed a template 
application interface.

Legendary Games is a cutting-edge HTML5 games  
developer newly formed to tackle the recent rise in online  
and smart-device applications and working in tandem  
with academics from Staffordshire University to reduce  
energy consumption using online games.

Chief executive
Ewan Lamont 

 ewan@legendary-games.com 
 07941 570024 
 http://legendary-games.com 
 @playlegendary

Antenna 
Beck St 
Nottingham 
NG1 1EQ 

Augmented reality game to modify consumer energy 
consumption and aggregate consumer behaviour data 

Legendary Games 
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BSF Electronics – Protea 
Enterprises Ltd

What are the potential benefits? 

We sought to establish the degree to which 
smart appliances could be significant in 
creating shiftable power loads for use in  
grid programs, such as STOR (Short Term 
Operating Reserve), or new tariff models – 
and improve on the potential of smart 
appliances (such as washing/wet 
appliances) to be a significant resource  
for future demand-side participation 
programmes and grid balancing.

What are the next steps? 

The potential is to both design retrofittable 
widgets that could be deployed on a subset 
of the 50 million-plus UK wet-good 
appliances, in advance of natural 
replacement cycles, to create significant 
inventory for demand-side participation 
programmes, and to better understand what 
types of end user intervention are possible. 

What was the business need 
that motivated the project? 

The project examined the potential of smart 
appliances and smart control for time-
shifting of high-load domestic appliances 
in balancing the grid. The project aimed  
to gather real-world data, to overcome 
surprisingly poor market evidence, and  
to show what inventory of power load or  
shift could actually be made accessible 
for demand-side participation, virtual  
power plant and other models.

What approach did you take to 
address the challenge?

The team focused on and tested novel 
designs and demand-side participation 
processes that engage with consumers,  
to validate what types of energy intervention 
may be possible, and therefore explore 
rate-of-adoption and consumer-behaviour 
issues and opportunities. The aim was to 
potentially accelerate this through novel 
retrofit and demand-side engagement 
solutions as a corollary to the study.

Moixa Technology aims to change the way we produce  
and use electricity. Moixa Design rethinks market  
axioms and develops distinctive intellectual property  
and new product categories that are more usable,  
portable and sustainable.

Chief technology officer
Chris Wright 

 chris@moixaenergy.com 
 0207 734 1511 
 http://moixatechnology.com

110 Gloucester Avenue 
Camden Town 
London 
NW1 8HX 

Modelling & testing through novel retrofit controls, impact 
of smart appliances & user behaviour on grid balancing 

Moixa Energy Holdings / Moixa Design
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Partners
BSF Electronics –  
Protea Enterprises Ltd
University of Sheffield
University of Greenwich

What are the potential benefits? 

The project has helped push the case for 
distributed storage and demand-side 
participation. The work done has directly 
fuelled the commercialisation of Moixa’s 
system (Maslow), resolving many of the 
barriers to market-wide penetration. 
Rigorous analysis of competing battery 
technologies was undertaken, allowing 
Moixa to remain at the leading edge of 
battery technology. This enables the 
continuous improvement needed to 
maximise the huge potential of smart 
distributed battery storage.

What are the next steps? 

The clear case made through the project 
for wide deployment of distributed battery 
storage has led directly to a Department  
of Energy and Climate Change contract  
to design a full grid linked system. Moixa 
aims to deliver 1MWh of storage to the 
national grid by 2014. 

What was the business need 
that motivated the project? 

There was a need to demonstrate validity  
of a distributed storage model combining 
DC lighting and power provision; to measure 
the asset of battery storage to utilities, 
government and distribution network 
operators; to refine core ‘smart‘ battery 
management systems; to test system 
components; to assess potential for 
aggregated storage systems; and to  
create key partners to allow exploitation  
of distributed storage across the UK.

What approach did you take to 
address the challenge?

The project would not have been successful 
without the many complementary skill sets 
brought together through the consortium. 
The goal was to demonstrate the benefits of 
distributed battery storage. Through the close 
collaboration of UK industry and academia, 
the team was able to comprehensively show 
how battery storage will improve services 
and reduce the living cost for millions of 
people, at the same time demonstrating the 
advantages to the whole UK grid.

Moixa Technology aims to change  
the way we produce and use electricity.

Production & delivery manager
Simon Buckley 

 simon.buckley@moixaenergy.com 
 0207 734 1511 
 http://moixatechnology.com

110 Gloucester Avenue
Camden Town 
London 
NW1 8HX 

Grid-shift and peak reduction through distributed 
storage, smart DC and virtual power plant models

Moixa Technology Ltd
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What are the potential benefits? 

The work has helped to demonstrate that 
there is a case for more research and trials 
demonstrating the impact that DC load can 
have on future grid and demand-side 
participation opportunities. This is being 
used as a driver in the development of our 
Maslow system (see www.moixatechnology.
com for details).

What are the next steps? 

We now need to establish a rigorous case 
for adjusting smart grid planning. Given the 
speed at which DC products are adopted/
replaced, this is essential. Standards for 
power data must be built into next-
generation consumer ICT – for example  
a USB power delivery standard.

What was the business need  
that motivated the project?

Moixa believes the potential for DC (direct 
current) load monitoring and shifting via 
smart control, demand-side participation 
and storage is highly significant and may in 
fact become a dominant mechanism in 
helping to balance the grid by 2020.

What approach did you take 
to address the challenge?

This project has explored the potential 
impact of growing DC demand on the future 
grid, which will be an increasing proportion 
of domestic daily and peak load. It has 
helped to demonstrate the potential 
importance of this for the smart grid and 
opportunities to significantly help balance 
the grid at low cost through novel 
technological innovations and convergences.

The project is led by Moixa Technology, a pioneer  
of distributed storage and local DC power networks.  
The project is supported by AMEE, an expert in  
energy data extraction and software integration.

Chief technology officer
Chris Wright 

 chris@moixaenergy.com 
 0207 734 1511 
 http://moixatechnology.com 

110 Gloucester Avenue 
London 
NW1 8HX 

The importance of growing DC (direct current) load to grid 
balancing and demand-side participation applications

Moixa Technology Ltd 
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Partners
Carel UK Ltd
Beyond Communications Ltd
AB Group

What are the potential benefits? 

If Open Energi Dynamic Demand is 
deployed in the commercial refrigeration 
assets of the five largest retailers in the UK,  
it has the potential to harness about 100MW 
of balancing energy, about 7% of the UK 
requirement. This in turn would generate 
revenues of up to £10m a year, and carbon 
savings of up to 200,000 tonnes a year, by 
displacing traditional balancing services.

What are the next steps? 

Following a successful Technology Strategy 
Board project and live field test in 10 
supermarkets, the technical and commercial 
feasibility of the technology has been 
proven. What is now important is to refine 
the value proposition to make it attractive 
enough to load hosts to participate so that 
the benefits can be realised.

What was the business need  
that motivated the project? 

The need for fast-acting electricity reserve 
services is growing rapidly as electrical 
demands increase and electricity supply 
becomes more scarce and intermittent. 
Open Energi Dynamic Demand technology 
transforms certain types of electrical loads 
into revenue-generating grid-balancing 
loads without affecting their primary 
function. One such asset is commercial 
refrigeration, which represents about 5% of 
total UK electricity consumption.

What approach did you take  
to address the challenge?

Making small alterations to the electrical 
consumption of commercial refrigeration to 
balance the National Grid in times of both 
electrical shortages and surges has many 
technical challenges. The most significant 
challenge is aligning the requirements of 
National Grid balancing services, in terms  
of the speediness and duration of response, 
against the requirements of the fridge pack, 
which has to ensure the safety of perishable 
goods as efficiently as possible.

Open Energi works with energy users  
to unlock new revenues through a smart  
approach to managing their energy loads.

Market analyst
David Hill 

 david.hill@openenergi.com 
 07946 508354 
 www.openenergi.com 

1 Pemberton Row 
London
EC4A 3BG 

Developing Dynamic Demand™ smart grid in refrigeration 
using creative industries & a controls manufacturer 

Open Energi
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JarmaCoe Solutions Ltd

What are the potential benefits? 

Primary benefits are increased demand-side 
control to the system operator to the financial 
benefit of domestic energy customers.  
We estimate 5GW of suitable domestic  
loads exist in the UK today, worth over 
£100m a year to consumers. Environmental 
benefits include displacing carbon-intensive 
peak-power plants and delaying intrusive 
infrastructure improvements. We would  
also greatly increase the market for UK 
manufacturers of smart-tech equipment we 
have identified, with associated job creation.

What are the next steps?

With over 20 million UK homes suitable for 
low-cost participation today, we are keenly 
seeking partners, investors or housing 
groups to see our successful concept in  
a wider trial or even facilitate a commercial 
roll-out. Investment is primarily required  
for scaling-up technical systems and 
marketing efforts.

What was the business need 
that motivated the project? 

The UK grid is under increasing stress. 
Instant load switching is an increasingly 
valuable asset to the network operator  
due to growing national demand and the 
growing integration of renewable capacity. 
Where industrial loads are commonly used 
for grid-balancing, domestic loads have 
seldom been employed to address regular 
imbalances due to the high cost of retrofit 
and difficulty of engaging householders.

What approach did you take  
to address the challenge?

Our technology and platform brings smart 
grid to the householder as a game by 
providing a low-cost, self-install route 
through which they can ‘offer’ control of their 
appliances to the grid in return for large cash 
(and other) rewards. We designed and 
implemented a versatile control system for 
40 arbitrary appliances across 20 homes, 
also capable of collecting and storing 
high-resolution energy data to allow in-depth 
load pattern and engagement analysis.

We are two small engineering consultancies specialising  
in the design, testing, monitoring and failure investigation  
of power systems. During our eight years, we have built  
a diverse and vibrant team of talented engineers and  
launched other innovative energy-tech businesses.

Director
Jim Oswald 

 jim@oswald.co.uk 
 02476 256070 
 www.oswald.co.uk/ocl 
 @TheGenGame

The TechnoCentre
Coventry University Technology Park 
Puma Way 
Coventry
West Midlands 
CV1 2TT 

Residential householders trading demand 
reductions in an online ‘generation game’

Oswald Consultancy Ltd
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Partners 
University of Strathclyde
BRE Trust Ltd

What are the potential benefits? 

Electrifying heat supply through the use of 
heat pump technology is a key element in 
the move away from fossil fuels, but effective 
dynamic control remains a barrier to wider 
heat pump deployment. This project was an 
essential step towards developing smarter 
heat pump controls that save energy and 
contribute to a more resilient grid through 
demand-side management, while delivering 
comfort and value for money to the consumer.

What are the next steps? 

The next step is to develop a physical 
interface to a real heat pump and a 
proof-of-concept demonstration of the 
benefits in the field. PassivSystems will then 
be able to go to market and begin constructing 
an installed base of homes to provide an 
aggregated demand response service.

What was the business need  
that motivated the project? 

The market for heat pumps is expected to 
grow because of government incentives 
such as the Renewable Heat Incentive,  
so we want the PassivSystems home energy 
management product line to support heat 
pumps. There are currently no energy-
saving, user-friendly, smart-grid-ready heat 
pump controls on the market, and this 
project was aimed at enabling us to develop 
and validate our approach for such a product.

What approach did you take 
to address the challenge?

A simulation model produced by the 
University of Strathclyde was used to test 
novel control approaches from 
PassivSystems and BRE that address the 
challenge of smarter heat pump control and 
the potential for demand shifting and for 
hybrid systems such as a heat pump plus 
storage heaters. We have been able to  
prove the efficacy of our approach and 
quantify the benefits of such systems.

PassivSystems is a leading provider of connected  
home services and home energy management systems.  
The company was established in 2008 and now has 
81 employees, with more than half the staff engaged  
in R&D or (mainly software) product development.

Senior engineer 
Edwin Carter 

 edwin.carter@passivsystems.com 
 01635 525050 
 www.passivsystems.com 
 @PassivSystemsHQ

Medway House
Newbury Business Park
London Road 
Newbury
Berkshire
RG14 2PZ 

System optimisation and control for homes (SOCH)

PassivSystems
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Portsmouth University

What are the potential benefits? 

The potential benefits include: ability to 
classify load profiles by shape, estimating 
load types; prediction of future load growths; 
alerts to potentially hazardous scenarios 
(regional swells of demand forecasted with 
new technologies); provision of fast 
computation and data reduction techniques 
required for real-life use.

What are the next steps? 

The project aims to optimise existing network 
infrastructure and provide techniques to 
better manage regional clusters of growing 
load centres that are becoming dispersed 
and mobile, and provide informative analysis 
in planning new infrastructure. 

What was the business need  
that motivated the project? 

This was primarily a research study to 
investigate potential solutions for arising 
problems on distribution networks by using 
novel techniques.

What approach did you take  
to address the challenge?

We used real-life practical data in order to 
assess the performance of a variety of 
proposed techniques and establish a 
preliminary insight into the technical 
feasibility of and benefits provided by this 
novel approach

PPA Energy is a UK techno-economic renewable  
energy and management consultancy with  
expertise in advising government and regulatory 
bodies and private developers on energy  
planning and management.

Consultant
John Snow 

 john.snow@ppaenergy.co.uk 
 01483 944543

1 Fredrick Sanger Road 
Surrey Research Park 
Guildford
Surrey 
GU2 7YD 

Smart dynamic load profiles for distribution networks

PPA Energy 
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Loughborough University 
Development Trust

What are the potential benefits? 

Through the installation of SmartNet into a 
domestic setting, modelling undertaken at 
Loughborough University predicts at least a 
15% increase in system efficiency, equating 
to a cost reduction of £150-£200 for an 
average dwelling per year. Development of 
SmartNet to large-scale production will 
provide a multitude of opportunities, 
benefiting the local economy through the 
creation of jobs, and providing apprenticeship 
prospects for a variety of skill sets.

What are the next steps? 

We would like all the technology to be made 
in the UK and are currently exploring the 
possibilities of creating our own controller.  
If successful, manufacturing of the entire 
SmartNet system will be undertaken using 
British technology, extending the economic 
benefit to wider UK developers. 

What was the business need  
that motivated the project? 

SmartNet aims to develop and pilot an 
integrated domestic energy system and 
internal environmental control platform. 
Based upon networked diagnostic hardware 
and software, real-time analysis of energy 
equipment performance and internal 
building environment will facilitate optimised 
active equipment control according to 
specific household requirements.

What approach did you take  
to address the challenge?

The main technical challenges found are: 
finding billing energy meters that are easy  
to install, compatible with the controller and, 
most important, reasonably priced; finding 
robust, accurate and affordable wireless 
sensors and SIM cards; opening 
communication protocols between the 
controller and the data server at Loughborough 
University – the data sent by the controller 
can be analysed in real time, however, the 
optimised control algorithms cannot be 
uploaded in the controller in real time.

Sasie Ltd is one of the UK’s leading accredited 
installers of renewable energy systems. Sasie  
specialises in the integration of multiple renewable  
technologies into single systems using fully  
programmable internet-connected controls.

Director 
Mo Kelly 

 mo.kelly@sasie.co.uk 
 0115 916 1046 
 www.sasie.co.uk

73 Lime St 
Nottingham
Nottinghamshire 
NG6 8FX 

SmartNet – distributed domestic monitoring, 
diagnostics and control 

Sasie Ltd 
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What are the potential benefits? 

The slimline sensor will allow the retrofitting 
of the low-voltage sub-station network with  
a system to measure and communicate 
current flow. Utilities can use it to: reduce 
feeder cable losses; identify sub-stations not 
operating at maximum efficiency; estimate 
the probability of equipment failure; plan 
greater capacity using existing investment; 
and identify where investment is needed.

What are the next steps? 

We will continue to conduct field evaluation 
trials, select manufacturing partners to 
achieve cost reduction of parts and assembly, 
and prepare product submission for safety 
approvals and environmental tests. On 
completion of the project, a commercialised 
system will be delivered, sold through the 
existing GridKey collaboration. 

What was the business need  
that motivated the project? 

The need was to deliver slimline current 
sensors suitable for retrofitting on all feeder 
cables in sub-stations, which would then  
be tested using our GridKey facilities. The 
resulting sensor will fit all sub-stations as 
a result of a slimline profile, while uniquely 
retaining accuracy and durability. The solution 
can be retrofitted with minimal expense and 
disruption to the network operator.

What approach did you take 
to address the challenge?

The project assessed the feasibility of an 
innovative method to sense current flow in  
a conductor. The challenge was to construct 
a prototype to demonstrate that: the 
measurement accuracy required is achievable; 
the durability of the sensor will mean that the 
accuracy will be achievable for the lifetime of 
an installation; and the sensor size will 
enable it to be fitted to all sub-stations.

A collaboration between two companies, Sentec  
and Selex ES, the GridKey system brings together  
a patented innovative current sensor developed  
by Sentec with Selex ES’s custom-developed  
electronics metrology and communications unit.

Senior product engineer 
Mark Farley 

 mfarley@sentec.co.uk 
 01223 303800 
 www.sentec.co.uk

5 The Westbrook Centre
Milton Road 
Cambridge 
CB4 1YG 

Slimsensor

Sentec Ltd
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IPL Information Processing Ltd

What are the potential benefits? 

Local energy market participants benefit 
from lower electricity purchase prices and 
higher selling prices for locally sourced 
electricity. These benefits are enhanced if 
local energy storage is also incorporated. 
Using local energy may reduce loading on 
the local feeder, reducing the need for 
network upgrades, while increasing the 
penetration of distributed generation. The 
local energy market may provide feedback 
on network operation, giving distribution 
network operators new management options 
via economic intervention.

What are the next steps? 

We are developing our proprietary trading 
agent and a full desktop trading validation 
study. We expect to work with the distribution 
network operators to develop the concept 
further and carry out a live trial. We are 
seeking partners with expertise in resilient 
software, power capable hardware and 
access to funding. 

What was the business need  
that motivated the project? 

The challenge is to integrate increasing 
amounts of distributed renewable generation 
and at the same time mitigate the problems 
of voltage rise and network control on local 
distribution feeders. Alongside that we need 
to offer distributed generation producers 
commercially attractive prices without 
unsustainable subsidies.

What approach did you take  
to address the challenge?

We assessed the feasibility of local energy 
markets, where energy is traded between 
neighbouring consumers and generators  
at prices agreed between them, by devising 
a range of models for local energy trading. 
We analysed and simulated the necessary 
ICT infrastructure and built discrete-event 
simulations and a steady-state economic 
model. We had discussions with the 
Department for Energy and Climate Change, 
OFGEM and distribution network operators 
to assess the regulatory framework.

Swanbarton is a specialist consultant in electrical energy  
storage and markets. It is an SME established for 10 years  
and based in Wiltshire. IPL is a developer of business critical 
software and systems. It was established 30 years ago and  
is based in Bath and has 200 employees.

Director
Anthony Price 

 price@swanbarton.com 
 01666 840948 
 www.localenergymarkets.com

Dairy Farm 
Pinkney 
Malmesbury
Wiltshire 
SN16 0NX 

Local energy markets modelling and analysis (LEMMA):  
market and information systems’ structures

Swanbarton 
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Partners
Klima-Therm Ltd 

What are the potential benefits? 

Once commercialised, the load-shifting 
approach will minimise the requirement for 
additional peaking plant capacity, and thus 
the requirement for potentially billions in 
capital expenditure. By offering an effective 
energy storage mechanism, decoupling 
demand and supply at grid scale, it will also 
ensure maximum use of renewable energy. 
This will reduce demand for imported 
electricity, and imported fuel for generation, 
helping to secure the future of the UK’s 
electricity supply.

What are the next steps? 

The immediate output of this project 
includes design proposals for a 100+ home 
grid-connected renewable heating scheme, 
including architectural and engineering 
details. Development of this proof-of-
concept demonstrator is sought via 
appropriate construction partners and a 
variety of funding sources, such as 
infrastructure investment funds or RIIO 
(Revenue set to deliver strong Incentives, 
Innovation and Outputs) incentives.

What was the business need  
that motivated the project?

UK thermal load is being increasingly 
electrified (with heat pumps incentivised as 
renewable energy) at the same time as 
power generating capacity is being 
significantly reduced. This project offers the 
potential to provide renewably generated 
heat and hot water to homes when required, 
whilst allowing for grid balancing and efficient 
demand-side management, at utility scale.

What approach did you take 
to address the challenge?

Building on a previously successful 
proof-of-market study, this project now 
comprehensively addresses issues such  
as the regulatory framework, demand and 
supply economics for the provision of 
‘comfort’ rather than simply power 
consumption, and technological investigation 
of related technologies (particularly thermal 
energy storage). Combining these factors into 
a 100-home concept design, heat pumps in 
association with thermal storage will, for the first 
time, effectively decouple demand from supply.

thEnergy has joined with leading industrial cooling 
manufacturers, Klima-Therm, and the engineering department  
at Imperial College, to assess the feasibility of combining  
large-scale thermal storage, solar thermal, and heat pump 
technologies to create a ‘virtual power plant’.

Chief technical officer
Tom Lipinski 

 tblipinski@yahoo.co.uk 
 07825 686130

Imperial College, London
Thames House 
Swan Street 
Isleworth
Middlesex 
TW7 6RS 

Load shifting community scale renewable heating

thEnergy Ltd 
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Partners 
AlertMe.com

What are the potential benefits? 

The main benefit will be to educate and 
inform people in a fun and engaging way 
that energy consumption has a real cost,  
but that, more importantly, people can do 
something about it. It is important to 
demonstrate that video games can get 
messages across in interesting ways that 
stick better in consumers’ minds. If this 
works, then there could be significant 
opportunities for applying these lessons  
in other areas.

What are the next steps? 

We plan to polish up the game so it can  
be published in alpha form; prepare a soft 
launch with a video and press release; 
gain feedback from initial consumers;  
write up a case study/presentation; and 
approach companies to discuss some  
of the commercial propositions.

What was the business need 
that motivated the project? 

It is difficult to get consumers to change their 
behaviour towards energy consumption, and 
thereby use less energy. Typically, the 
medium to communicate and invite such 
changes is pure information through leaflets, 
web sites and videos, which have limited 
success in engaging customers.

What approach did you take  
to address the challenge?

The business proposition is to raise consumer 
awareness of electricity consumption through 
an attractive, engaging and simple computer 
game that has a high replay value. This could 
be used by utilities and bodies such as the 
Energy Saving Trust to attract entertain and 
inform consumers. This study has produced 
a game called Smart Energy Tower Defense, 
which visualises electricity consumption in 
the form of electric bots marching towards 
electrical appliances.

Nalin Sharma, of Video Mind Games, a consultancy  
specialising in innovation across games technology  
and business models, collaborated with Pilgrim Beart,  
of AlertMe.com, a leading technology innovator in  
cloud-based smart-home services.

Chief executive
Nalin Sharma 

 nalin@videomindgames.com 
 07886 225778 
 www.videomindgames.com 
 @nalinsharma

16 Mountway 
Potters Bar 
Hertfordshire 
EN6 1EP 

Explore how the ‘gamification’ of energy consumption 
could be used to drive consumers to use less energy

Video Mind Games Ltd 



38 | Collaboration Nation 





The Technology Strategy Board 
North Star House 
North Star Avenue 
Swindon SN2 1UE

Telephone: 01793 442700

www.innovateuk.org

The Technology Strategy Board is the UK’s 
innovation agency. Its goal is to accelerate 
economic growth by stimulating and 
supporting business-led innovation. 
Sponsored by the Department for Business, 
Innovation and Skills (BIS), the Technology 
Strategy Board brings together business, 
research and the public sector, supporting and 
accelerating the development of innovative 
products and services to meet market needs, 
tackle major societal challenges and help build 
the future economy. For more information 
please visit www.innovateuk.org.

Disclaimer

The entries in this directory were provided by 
the individual companies. The Technology 
Strategy Board cannot guarantee the accuracy 
or completeness of any of the information 
about the winning projects.
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