
The Government’s Carbon Plan sets out ambitious targets to reduce emissions
by 18 per cent on 2008 levels by 2020. In order to achieve this, 40 per cent of
our electricity must come from low carbon sources by 2020.

UK Power Networks takes these challenges 
and opportunities very seriously and since 
2005 we have built up a portfolio 
projects that will enable the 
transition to a low carbon future. 

We want to be recognised as a low carbon leader 
in our industry, leading the way in facilitating the
decarbonisation of electricity and playing our part 
in enabling the electrification of heat and transport. 

UK Power Networks -
enabling the transition
to a low carbon
future

THE 
JOURNEY 
SO FAR
At the beginning of the
previous Distribution Price
Control Review (DPCR4) in
2005, Ofgem introduced the
Innovation Funding Incentive
(IFI) to encourage research
and development. To
reinforce the commitment to
a low carbon future and enable
large-scale trials to take place,
an additional £500 million
was made available to the
industry for DPCR5 through
the Low Carbon Network Fund
(LCNF). This fund has two
elements for funding projects –
non-competitive (LCNF Tier 1)
and competitive (LCNF Tier 2). 

In addition to the research and
development, an important
aspect of the Low Carbon
Network Fund is knowledge
dissemination. UK Power
Networks will share the
knowledge gained from our
projects with key stakeholders
and other interested parties
using a variety of methods to
appeal to a wide audience.
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With increasing energy demand 
and an ageing generation fleet and
electricity network, the UK will have
to invest heavily over the next decade
to maintain reliable power supplies
and to meet the Government’s
climate change targets.

The role of the Future Networks team is
to develop and implement a strategy
to transform UK Power Networks from
being a distribution network operator
(DNO) into being a distribution system
operator (DSO), looking at commercial
as well as traditional network solutions.
This will be achieved through innovation,
research and development. At the heart
of this transition will be our eight million
end customers, who continue to be our
priority. We will ensure they continue
to receive secure, affordable and
environmentally-sustainable electricity.

The strategy focuses on the
development of ‘smart’ technologies

and ‘smart’ commercial
arrangements that will increase the
efficiency, utilisation, flexibility and
responsiveness of our electricity
network. Key elements of the
strategy will include: 

• Engagement of industry, regulatory
and Government stakeholders in
order to lead the UK’s transition to
a low carbon energy economy

• Development and implementation
of an innovation strategy
identifying research and
development priorities, scoping
strategic projects and accessing 
IFI, LCNF and other funding sources,
as appropriate

• Creating an overall ‘smart grid’
development strategy that will 
be a key component in Ofgem’s
current and future distribution 
price control review

Context: 
The use of partial discharge
measurement is a well-known
method of checking the
condition of electrical insulation.
Over the past seven years, 
UK Power Networks has been
actively involved in the
development of online partial
discharge monitoring and
mapping techniques. An
advanced substation monitor
that can remotely screen and
locate partial discharge has
been developed. 

Project completed:
• The system is now enabling

an increasing number of
preventative cable and
switchgear repairs to be
carried out, thus avoiding
potential failures

• A formal policy has been
developed and this
technology has been
embedded into the 
business in 2011

Innovation Funding
Incentive

Context:
Fluid-filled cable systems have
proven to be very reliable over
the years. However, in some
cases, the integrity of the cables
can be compromised due to
either corrosion or damage. A
Perfluorocarbon Tracer (PFT) is
injected into fluid-filled cables
and detected at the point of leak
using a gas chromatograph
(specialist equipment usually
used for analytical chemistry). 

Project completed:
• Using the PFT method, we

have reduced our impact to the
environment as leaks are now
located more quickly

• By the same token, we have
improved network security as
circuits are returned to service
more quickly

• We have significantly reduced
the cost of locating cable leaks
as the method eliminates the
need for traditional ‘excavate
and freeze’ techniques

• The technology was embedded
into the business in 2010.

Innovation Funding Incentive 

FUTURE
NETWORKS

ONLINE
CONDITION
MONITORING

Perfluorocarbon 
Tracer Leak Location
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Condition
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Objectives: 
To validate the capabilities of a
storage device, demonstrate
a number of charging and
discharging scenarios and
understand the relative value
to a distribution network
operator and other network
users. Anticipated benefits
include improved modulation
of power flows across the
network by balancing demand
and electricity generated by
local wind farms, improved
power quality and power
factor through the power
electronics interface between
the storage device and our
networks, and potentially
improved network resilience
by using the energy storage
device to deliver power in the
event of a network outage.

Progress: 
The 200kW Li-Ion energy storage system was successfully commissioned
in Hemsby, Norfolk, and is now responding to network events. 

OUR MILESTONES

Demonstrating the benefits of
short-term discharge energy storage
on an 11kV distribution network

Real power exchanges
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LCNF 
Tier 1

Four LCNF Tier 1 projects have
been registered to date:

• Demonstrating the benefits 
of short-term discharge 
energy storage on an 11kV
distribution network

• Distribution Network Visibility

• LV Current Sensor Technology
Evaluation (first DNO
collaborative project)

• Validation of Photovoltaic (PV)
connection assessment tool

Two LCNF Tier 2 projects have been
awarded funding and a third
proposal has been submitted: 

• October 2010: Low Carbon London -
Ofgem awarded £24.9 million to our
first flagship project, supplemented
by UK Power Networks to activate a
£30 million programme

• November 2011: Flexible Plug and
Play - awarded £6.8 million for a
second flagship project

• April 2012: Smarter Network
Storage - initial project submission.

UK Power Networks will assess
a variety of potential business
models that ensure the most
efficient use of storage solutions,
and explore the role of a DSO
alongside other system
participants in achieving
integration and maximum
value for customer

Publicly available annual
reports are detailing our
innovation-funded projects
Click here

http://www.ukpowernetworks.co.uk/internet/asset/5ae61046-df47-456c-9c38-769f5daa4ddB/ukpn_ifi_annual_report_2011_final%28pxm_110811%29.pdf


January 2011 - June 2014
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LCNF 
Tier 2

LOW CARBON
LONDON

Two major knowledge sharing
workshops have also taken place:

February 2012
Low Carbon London smart meter trial:
an early perspective from our pilot trial,
which included lessons learnt from the
smart meter pilot and the approach
for the main roll out of smart meters 

May 2012
Low Carbon London demand response
learning event, an early perspective
from our winter trial, which described
the demand response trials, carbon
impact and the conflicts and
synergies with other demand
response programmes in the UK. 

The Low Carbon London programme
is a learning journey and we are
sharing the learning from all the trials
with colleagues within the industry
and with other interested stakeholders
throughout the programme and once
the trials are complete. 

Progress:
• Over 4000 smart meters installed

into Londoners’ homes
• Successful winter 2011 demand

response trial completed
• Carbon impact report analysing

winter 2011 demand response trial
• 24 private Electric Vehicle (EV)

owners recruited on to the
programme’s trials

• 60 Industrial & Commercial EVs
registered on to the programme’s
trials

• Access to 650 EV charging posts
through Source London

• Includes EVs and charging posts
being used for the 2012 London
Olympic Games

• Summer 2012 demand response
trial commenced

• Quarterly e-newsletter published
• Programme website

www.lowcarbonlondon.info
launched in November 2011

Low Carbon London is a £30 million
pioneering learning programme. It is
using London as a test area to support
the development of a smarter electricity
network that can manage the demands of
a low carbon economy. It is a collaborative
programme driven by UK Power Networks
with partners that include strategic
London-based organisations and
academia, as well as those representing
the best in low carbon technology.

Through a series of trials monitoring the
electricity demand created by homes
and businesses across London, together
with a number of initiatives designed to
encourage changes in electricity usage
patterns, we will improve our
understanding of the effect that low
carbon transition will have on the
operation of the electricity network.
Low Carbon London is trialling some
ground-breaking commercial contracts
with larger industrial and commercial
organisations aimed at reducing
electricity consumption at times of peak
demand and by tapping into surplus
small-scale generation. The understanding
gained from these trials will help us to
ensure the most cost-effective approach
to providing a sustainable electricity
network to meet demand in a low
carbon future. The trials started at the
beginning of 2012 and will run through
to the end of 2013, with final reporting
delivered in early 2014.

For more information about the
programme and to sign up to
newsletter, visit our website
www.lowcarbonlondon.info



Web based
visualisations

Objectives:
To maximise the use of our
current Remote Terminal Units
(RTUs). The project demonstrates
how a greater visibility of power
flows and a smarter use of data
will contribute to:
• Managing more complex 

load profiles

Objectives: 
• To develop a better understanding

of the impact (including weather
related behaviour) that PV clusters
will have on the LV network by
monitoring 20 secondary substations
and 10 PV connection points.

Validation of Photovoltaic (PV)
Connection Assessment Tool

Progress:
A number of PV clusters have been
identified and are currently being
considered for monitoring.

Innovation Funding Incentive and LCNF Tier 1

DISTRIBUTION 
NETWORK VISIBILITY

• Accommodating greater levels 
of distributed generation

• Improving network performance

Progress:
• The database hosting the

information has been upgraded to
enable faster access to information
such as load, maximum demand

and a new visualisation
interface will soon be available
to the business. 

• Automated analysis of existing
data from 8500 substations is
available.

• The collection of additional
analogues from secondary RTUs
has started.

• To validate UK Power Networks’
guidelines for assessing PV
connection requests and develop 
a formal policy.
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LCNF 
Tier 1

LCNF 
Tier 1



Objectives: 
• To increase capacity to overhead

lines by trialling new techniques 

• To provide cost-saving 
network design options to
infrastructure planners

Context:
The next phase of the Distribution
Price Control Review starting in 2015
will focus on innovation and will last
eight years. It will be called RIIO ED1
(Revenue = Incentives + Innovation +
Outputs Electricity Distribution 1).

A significant part of our next price control
submission will be the development
work on the network, which is
necessary to meet increasing demand. 

This project looks at the Eastern Power
Networks (EPN) and Southern Power

Networks (SPN) networks overhead
line circuits, which are reaching the
limits of their current capacity. 

Progress:
Over the years, we have invested
consistently in research on overhead
line ratings and ways to increase the
capacity, working in collaboration
with other DNOs, ensuring that we
share vital knowledge. 

We want to be at the forefront of
implementing new ideas as well as
being able to explain clearly to
Ofgem where other ideas have been
explored but are not appropriate to
develop further. As such, we have set
up a collaborative working group
involving team members from
Capital Programme in SPN and EPN,
colleagues from both infrastructure
planning and engineering standards,

Increased 
capacity from
existing overhead
line routes
Innovation Funding Incentive 

For more information on any 
of these projects contact: 
innovation@ukpowernetworks.co.uk

Low Voltage Current Sensor
Technology Evaluation

Progress:
• The testing at National Physical

Laboratory has started

• Deployment of the sensors to
substations is underway

Objectives:
To evaluate seven different low
voltage monitoring solutions. The
National Physical Laboratory will
lead a laboratory comparison and
installations will take place 
at fourteen substations in London.

as well as external consultants with
experience in both transmission and
distribution overhead lines and
notable overseas experience. Our
early results from two case studies of
a 33kV and a 132kV line are raising
some important questions about
whether we might be able to tolerate
some relaxation of design standards,
under tightly-controlled conditions
and for a time-limited period of ‘life
extension’. Also, there are some
interesting ideas to increase the rating
of a 33kV wood pole line without 
re-constructing the entire route. 

6 | Innovation Update

LCNF 
Tier 1



The project is supported by E.ON New
Build and Technology Ltd and we are
developing a specification for the FCL
with GridON Ltd, who are designing
and building it in partnership with
Wilson Transformer Company Pty Ltd. 

Objectives:
• To gain an understanding of the

benefits and issues around using
fault current limiters in our network

• To install and to demonstrate a
fault current limiter in service at a
substation in Newhaven, East Sussex

Energy Technologies
Institute Fault Current 
Limiter Project
Working in collaboration with the Energy Technologies Institute

Objectives:
• To develop retrofit low voltage

circuit breakers to fit in place of
standard fuses on low voltage
distribution boards, and
switches to fit in place of
existing solid links in link-boxes.

• To utilise PLC (Power Line Carrier)
technology to provide remote
switching capability of the
installed devices, and develop a
control interface to enable
control engineers to remotely
reconfigure the LV network.

This technology will lead to faster
restoration of supplies under fault

Low Voltage
Network Remote
Control and
Automation
Innovation Funding Incentive 

Context:
Fault current levels are becoming a
significant barrier to both the
development of smart distribution
networks and the installation of low
carbon and other distributed generation.
Fault Current Limiters (FCLs) are a
new technology that could remove
this barrier and economically increase
network flexibility. UK Power Networks
is hosting a project commissioned by
the Energy Technologies Institute
(ETI) to develop a novel pre-saturated
core type FCL.

Progress:
• A prototype of the device has

successfully been built and is 
being tested

• The design of the installation
device is progressing well

• We are nearing completion of the
design of the site work, including 
a new design of switch-house that
should become part of the
standards for the installation of
fault current limiters. 

conditions, enable field staff to locate
LV faults more efficiently, and allow
automated switching algorithms to 
be implemented. Active network
management of heavily loaded urban
LV networks will further increase LV
network performance.

Progress:
• The development of the 

devices has been completed
• Network trials are underway
• A large-scale demonstration is

currently being planned
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Objectives: 
Flexible Plug and Play aims to 
enable faster and cheaper
integration of renewable generation,
such as wind power, into the
electricity distribution network. 

The project will achieve the faster
and cheaper renewable generation
connections by: 

• Trialling innovative technical 
and commercial solutions with 
real customers (renewable
generation developers) to provide
the most flexible and cost-
effective means of connecting
renewable generation to the
distribution network in a trial area
of around 700km2 between
Peterborough, March and Wisbech
in Cambridgeshire

• Deploying smart technologies 
on to the network that will 
make best use of the existing

FLEXIBLE PLUG 
AND PLAY
January 2012 - December 2014

electricity network and allow 
real-time management of any 
network constraints

• Deploying the first ‘Quadrature-
booster’ onto the distribution
network; the Quadrature-booster
will balance the load on parallel
circuits by forcing the power away
from the weaker circuit.

• Developing an investment-
modelling tool that will determine
the optimum network investment
from both an economic and carbon
emission perspective

Flexible Plug and Play will also
contribute towards the Department
of Energy and Climate Change’s
(DECC) target of 30 per cent of the
UK’s electricity to be generated from
renewable energy sources by 2030
by enabling the faster and cheaper
integration of renewable generation
onto the network. 

Progress: 
• Flexible Plug and Play has produced

a Knowledge Dissemination
Roadmap, to inform key stakeholders
of the knowledge that the FPP
project will share, how it will share
it, with whom, and at what stages
throughout the project. 

• A comprehensive stakeholder
engagement activity is underway.
The project has had very positive
engagement with four generation
developers and two of these
developers have been formally
invited to participate in the project.
The invitations to the other two
developers are expected to be
issued by the end of June 2012.

LCNF 
Tier 2

More detailed progress is available
via the FPP Project Progress
Report on the Ofgem website.
Click here

www.ofgem.gov.uk/Networks/ElecDist/lcnf/stlcnp/year2/flexible-plug-and-play/Documents1/Project%20Progress%20Report%20Flex%20Plug%20and%20Play.pdf

