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Backdrop
The UK has committed to challenging 
carbon reduction targets:
• 2050 – 80% reduction in greenhouse gas  
 emissions from 1990 levels
• 2025 – 60% reduction in London’s CO2  
 from 1990 levels
• 2025 – 25% of London’s energy from  
 decentralised sources
• 2020 – 30% of UK’s electricity from   
 renewable sources

The increased use of low carbon technologies 
needed to achieve these targets present 
challenges to electricity network operators. 
Low Carbon London is leading the thinking 
in how to meet these challenges. Low 
Carbon London will also provide insights 
and recommendations that will inform 
government policy.

Where are we now?
2014 sees Low Carbon London entering 
into its fourth and fi nal year with UK Power 
Networks, supported by project partners, 
providing analysis of trial data and smart 
solutions to manage the impact of low carbon 
technology on the electricity distribution 
network using London as a test bed. 

The trials comprise a set of separate but 
inter-related activities, approaches and 
experiments that taken together, explore how 
best to deliver and manage a sustainable, 
cost-effective electricity network in London 
as we move towards a low carbon future. 
The project has established a learning 
laboratory based at Imperial College London, 
through which a comprehensive portfolio of 
learning reports will be delivered, based on 
the project’s trials and fi ndings. 

Low Carbon London
Overview

Funding  LCNF Tier 2
mechanism:

Funding LCNF: £21.7m
amount: UK Power Networks and partners: £6.6m
  Overall: £28.3m

Status: Live
  Start date: January 2011
  End date: December 2014

Next steps
The series of reports being delivered in the second half of 2014 covering all areas 
of the Low Carbon London programme. See our reports hierarchy (back cover).
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Trial Overview
UK Power Networks and Low Carbon London partner EDF Energy, 
have installed nearly 6000 smart meters in the London Power Network 
to better understand customer demand, enable time of use tariff trials 
and inform the national smart meter roll-out. Participants on the smart 
meter trial were recruited as a demographically balanced group on an 
opt-in basis. The balanced group enables extrapolation to both London 
and national contexts with high degrees of statistical confi dence. 

Findings
• Informed the business plan of volume and ratio of DNO interventions 
 that might be expected once the national rollout commences. 
• The trial provides a ‘once in a generation’ review of profi le class  
 one demand curve with customer context data. This has been  
 possible by carrying out a large scale customer meta data survey.
• Hands on experience of developing and delivering smart customer  
 engagement strategies.

Trial: Smart Meters

Trial: Dynamic time of use (dToU)
Trial Overview
A subset of smart meter participants have taken up the Low Carbon 
London developed, EDF Energy `Economy Alert’ tariff. Participants 
signed up to this fi rst-of-a-kind tariff for the duration of 2013. They 
are offered day ahead price signals via the smart meter In-Home 
Display (IHD) and optional SMS text messages.

The trial sets out to test and understand the elasticity of residential 
customer consumption in response to price signals. Participants 
ability and willingness to increase, decrease or shift their electricity 
usage is captured via the smart meters and stored ready for analysis 
on the projects Operational Data Store (ODS).

Tariff Details:

Price Points:
High – 67.2p
Normal – 11.76p
Low – 3.99p

Normal is default. Highs 
and Lows are typically 
between 1 and 6 hours 
in duration

Number of participants:
•  1119 participants
•  Full representation of 
 London’s demographic profi le 
 (Acorn groupings)
•  Matched control group 
 against trial group (smart 
 meter customers)

Tariff testing:
•  Modelling consumers response to peak load avoidance –  
 Critical Peak Pricing (CPP)
•  Investigation and modelling of investment deferral – peak avoidance
•  Constraint management – unplanned outage
•  Constraint management – planned outage
•  Modelling the impact of wind load variation on the electricity network
•  Supply following – for the integration and absorption of  
 renewable generation

Fig 1. Map showing distribution of smart meters across London

Next steps
Detailed demand profi les to be verifi ed and evaluated for 
suitability and inclusion in network planning assessments.



ukpowernetworks.co.uk/innovation

Findings

Note ‘low’ price 
signal triggering 
increased 
consumption 
during morning 
peak

Note ‘high’ price 
signals showing 
reduced load 
covering evening 
peak (CPP)

Fig 2. Weekly comparative chart showing dToU participants and Control Group (non-ToU) including price signals

Next steps
• End of trial survey. 
• Transition of trial participants 
 from the Economy Alert tariff to  
 mainstream tariffs following trial  
 end in December 2013.
• Full analysis of customer response  
 to tariff signals.
• Review of lessons learnt, settlement  
 process and DNO and supplier  
 relationships to deliver smart meters  
 at national scale.
  

Fig 3. Chart showing dToU participants vs Control group showing defi nite skew to the lower-right 
quadrant, indicating that on average they are increasing electricity use during Low tariffs periods 
and decreasing during Highs
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Trial Overview
Managing smart grid networks requires 
increased visibility and controllability of 
network components and parameters, 
connected devices and Distributed Generation 
(DG) units. Active Network Management 
(ANM) monitors the constraints or bottlenecks 
in the electricity network and controls both 
demand and supply in order to alleviate 
those constraints and maintain the network 
within its agreed safe operating parameters.  

What we are doing
ANM monitoring
The project is monitoring 12 Combined Heat 
Power (CHP) installations and two Photovoltaic 
(PV) installations using ANM equipment, 
enabling us to:
• Understand how Low Voltage (LV) and  
 High Voltage (HV) connected DG units 
 can be monitored and controlled.
• Determine the necessary control capabilities  
 of different types of LV and HV connected  
 DG units.
• Develop performance characteristics of  
 different LV and HV connected DG units  
 when controlled by ANM (ramp rates,  
 response times, etc.).

ANM facilitating connections
Enhancing existing planning tools to consider 
ANM as both a connection solution and a 
tool to automate the removal of network 
constraints and network reinforcement.

ANM triggering Demand Side Response
ANM has been used to manage Industrial & 
Commercial (I&C) Demand Side Response (DSR) 
over the summer 2013 trials. When the power 
supplied through a constraint breaches the 
ANM thresholds, the participating sites are 
requested to decrease their consumption or 
increase their power export to alleviate the 
constraint. They are then ‘released’ and 
allowed to operate normally when the power 
fl ow is back within the safety parameters.

Findings
The ANM system successfully dispatched 10 
autonomous DSR events and a further 8 via a 
manual trigger. These events occurred on sites 

Trial: Active Network Management

grouped into two portfolios on two substations 
comprising building turndown and CHP.

ANM to centrally monitor and manage 
the load from selected Electric Vehicle 
charge points
The anticipated rise in number of electric 
vehicle (EV)’s in London over the coming years 
will have a signifi cant impact on electricity 
demand profi les. We are exploring the 
potential to use EV charge points as a load 
management resource via a new smart control 
system to help alleviate network constraints 
by briefl y interrupting the fl ow of charge at 
peak times on a rolling basis. 

An interface has been created between the 
ANM system (developed by Smarter Grid 
Solutions) and the new EV charge point 
management technology called ‘Carbon Sync’ 
(CS), developed by EV charge point supplier, 
Pod Point. The system has been designed to 
have no noticeable effect for the end user.

The trial will help UK Power Networks and 
other DNOs understand how effective the 
newly-developed control system is at 

providing rapid response, short term electrical 
load shedding. 

Stakeholder benefi ts
The deployment of technologies such as ANM 
will allow DNOs to maximise the use of the 
existing network, avoiding or delaying the 
requirement to invest in new network 
infrastructure to enable for example, increased 
DG connections.

Next steps
• Developing and testing of new  
 commercial arrangements and  
 confi gurations in the winter  
 2013/14 trial.
• Further testing of the ANM system  
 will take place in the winter  
 2013-14 trial.
• A series of reports using empirical  
 data gathered during the trials  
 written from both an industry and  
 academic perspective.
  

Fig 4. ANM-triggered Demand Side Response - system architecture
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Trial: Electrifi cation of Heat and Transport
Trial Overview
The shift to increased electrifi cation of heating and transportation, as 
well as the uptake of small scale embedded generation, will result 
in a signifi cant change in the demand and generation profi le on the 
electricity distribution network. The trials set out to understand the 
changes by monitoring these low carbon technologies (LCT).

What we are doing

Stakeholder benefi ts 
DNOs
• The data from the trials will ultimately inform the investment  
 decisions of a DNO by assessing and quantifying the contribution  
 of these technologies to network loading. 
• DNO benefi ts range through; distribution planning, infrastructure  
 planning, strategy and regulation and connections. The benefi ts  
 will inform:
- Previous assumptions on LCT load profi les 
- Assumptions on the peak time contribution of LCTs
- Harmonic impact of LCTs 
- The opportunity for mitigating the impact of LCTs
- The optimisation of local generation on the distribution network

Next steps
• Electric Vehicle, Heat Pump and Solar PV - The effects of   
 these LCTs will be understood in terms of load profi les   
 and power quality impacts.
• Meta data capture - assess the relationship between participants,  
 their behaviours, environment and their demand on the network.
• Deliver fi nal Low Carbon London Learning Laboratory   
 reports utilising rigorous analysis and modelling conducted 
 using the trial data.

  

Findings

*The data corresponds to a sample of the trial participants. The exact breakdown is as follows: 
Residential EV trial - 54 of 78, Commercial EV trial - 37 of 65

Understand how well power demand profi le behaviour 
can be anticipated

Improve the planning of low-voltage networks

Examine the coincidence of demand and high network loading

Investigate what level of uptake will create network constraints

Examine the response infl uence of ToU tariffs on EV charging

Understand what direct control over EV charging can be 
performed by DNOs

Examine the power quality impacts
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Fig 5. Q3 2013 volumes of public EV charge point use 

Fig 7. Q2 & Q3 2013 Commercial EV operator mean demand*

Fig 6. Q3 2013 Residential EV trial mean demand* 
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Trial Overview
The Demand Side Response (DSR) trial has 
been investigating the ability of contracted 
aggregators to provide demand side response 
services, tailored to the specifi c requirements 
of the London power network through the 
control of Industrial & Commercial (I&C) 
customers’ generation and demand. 
UK Power Networks, together with aggregators, 
have recruited both generation and load 
reduction sites supplied by sub-stations 
identifi ed as requiring reinforcement now 
or in the future.  

What we are doing
• Five trials across both winter and   
 summer periods contracting with a   
 variety of demand types, sizes and   
 response mechanisms including Combined  
 Heat and Power (CHP), Diesel, and   
 building turn down as well as combined  
 hybrid responses.
• Over 100 successful DSR calls made 
 to date providing over 200MWh of 
 network support.

Stakeholder benefi ts
DNOs
• Identifi cation of where and when DSR is a  
 viable alternative to traditional reinforcement,  
 testing response times including sub 3  
 minute, 30 minutes and day ahead.
• Development of contracts suitable for  
 deployment by a DNO.
• Ensuring suffi cient contracted capacity to  
 ensure predictable delivery of required  
 demand without unnecessary over   
 procurement. 

Transmission Operators
• Identifi cation of the confl icts of entering a  
 market where DNOs are competing with  
 National Grid for the same resource and  
 the potential synergies of shared resource. 

I&C Customers/Aggregators
• Potential for new revenue streams for  
 suitable sites. 

Who’s involved?
Our Low Carbon London aggregator partners 
Flexitricity, EDF Energy and EnerNOC as well 

as other commercial aggregators have worked 
with us to sign up London-based industrial 
and commercial participants for the trial.

Findings
The demand side response trials have proved 
suffi ciently reliable such that UK Power 
Networks, in its recent RIIO ED1 submission, 
plan to use DSR as a smart solution to 
traditional reinforcement with committed 
savings to customers of £38m across the 
period (2015-23). Assessment of the asset 
base in the UK Power Networks licenced areas
identifi ed 12 sites where DSR is proposed to 
be used to defer reinforcement or support 
capital deliver and planned maintenance.               

Trial: Demand Side Response    

Next steps
• Continue to develop novel 
 commercial contracts suitable for 
 DNO use for contracting DSR.
• Support implementation of DSR 
 into ‘Business as usual’.

Fig 8. Example of a multiple site turndown event. Four-site Demand response Portfolio (Building Turndown) 
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Trial: Instrumenting a Smart Grid

• Embedded Monitoring Systems LV Sub.net  
 devices to monitor LV feeders.
• 3 phase smart meters at the remote ends  
 of the network.

Analysis of the data gathered is being used to:
• Validate current design standards and   
 assumptions.
• Identify future considerations for facilitating  
 the connection of low carbon technologies.
• Defi ne the uses, benefi ts, and optimum  
 installation strategy for network monitoring  
 equipment. 
• Measure and maintain regulatory   
 compliance for network quality of supply  
 and voltage performance with network  
 monitoring and smart metering data.

Stakeholder benefi ts
Analysis of the gathered data will validate 
current planning assumptions and identify 
future considerations when planning smart 
grid networks.

Findings
• Early indications of geographically   
 widespread voltage sag and swell issues  
 detected by smart meters.
• Data quality issues in legacy systems have  
 been identifi ed as requiring development  
 as we move into a smart grid world.

• GPRS communications issues affect the  
 ability to gather consistent data sets.
• Low carbon technology communications  
 requirements has provided challenges.

Next steps
• Full analysis of the data gathered   
 during the trials.
• Deliver fi nal Low Carbon London reports.
• Provide learning on optimum level 
 of  network monitoring for a smart 
 grid world.
• Provide insights on IT and data   
 communications required for a 
 smart grid.

Trial Overview
Historically DNOs have installed monitoring 
equipment on a sliding scale based on voltage 
and risk. More monitoring equipment was 
installed at the higher voltages while little 
or no monitoring equipment was installed 
on the low voltage network.

With the adoption of various types of low 
carbon technologies and the national smart 
meter rollout, a review is needed of current 
monitoring approaches. DNOs need a clearer 
understanding and visibility of voltage and 
power quality data in previously unmonitored 
sections of the distribution system.

What we are doing
UK Power Networks has created 3 fully 
monitored Engineering Instrumentation 
Zones (EIZ) in Queens Park1, Brixton2 
and Merton3.

Each of these zones contains a single 11kV 
High Voltage (HV) feeder, the associated 
secondary substations and Low Voltage (LV) 
circuits. Additional monitoring equipment 
has been installed at the remote ends of 
the LV feeders to better understand the 
performance of the LV distribution network.
We are gathering data from the following 
sources:
• Existing primary substation monitoring data.
• Upgraded existing secondary substation  
 Remote Terminal Units (RTU) to gather  
 additional power quality data.

2

1

3

Map data ©2013 Google

What can we see?

HV cables
LV cables
Substations
LV Monitoring
SM Trial participants
PV installations 
(not on our records)

Fig 9. Engineering Instrumentation Zones (EIZ)

Fig 11. Dplan visualisation tool for identifying 
potential peak overload

Fig 10. Brixton EIZ showing network topology and connected low carbon technology
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Reports Hierarchy

Final Report
DNO guide to Smart
Distribution Grids
Learning Lab Report
Summary

Low Carbon Technologies 
Impact Reports:
Electric Vehicle (EV) and Heat Pump 
(HP) Demands
DER impacts on power quality
DERs impact on network
Electric vehicle deployment

Residential Impact Reports:
Smart metering data
Energy effi ciency at scale
Energy effi ciency
Smart appliances

Low Carbon Technologies  
Smart Management:
Managing EV & HP Demand 
Electric vehicle deployment

Residential - Smart 
Management:
Residential dynamic Time of Use 
(dToU) Tariffs
Residential consumer attitudes
Residential responsiveness to ToU

Industrial & Commercial 
(I&C)/Demand Side 
Response (DSR)/Distributed 
Generation (DG):
Utilisation of I&C DSR
DSR Confl icts and Synergies
Supply-Following DSR
DG Security of Supply
Connecting DG
DG & DSR network Services

Assurance Reports:
Carbon Tool Report
Smart meter data
Network state estimation 
Ofgem closedown report

Distribution System 
Operator (DSO) 
Development
Reports:
New Design & Operation
New Tools & Systems Report

Distribution System 
Operator (DSO) 
Scenario Reports:
Real-time Control
Network Design
Resiliance
Novel Commercial
Arrangements
Network Carbon Impact
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