Low Carbon Networks Fund
Full Submission Pro-forma
LCL CR1 Change Request vFinal 111212
In completing this proforma DNOs should consider the regulation, governance
and administrative processes set out in the LCN Fund Governance Document

Section A: Project details
Project Summary
Box 1: Please provide details of the Project, the Method and Solution
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DNOs must provide in this order a description of:
1. The problem(s) or challenge(s) the Project is seeking to address
2. The Solution to this problem or challenge which the Project seeks to
demonstrate can be achieved using the Method
3. The Method(s) which is being trialled
4. The Project (trial) which is being undertaken.
Low Carbon London – A Learning Journey - an integrated, large-scale trial of the
end-to-end electricity supply chain that could deliver substantial benefits if rolled out
across Great Britain. For example (see Appendix 3 assumptions):
 Cumulative CO2 savings of 0.6 billion tonnes compared with business as usual
(BAU) between 2011 and 2050, representing 17.5% of the cumulative savings
needed to meet the Low Carbon Transition Plan 2050 target. In financial terms, the
carbon benefits from a national rollout would give an NPV of £29 billion to 2050.
 £12 billion NPV of financial benefits for customers up to 2050.
A LCNF project can only deliver real long-term value by providing solutions that are
robust on a national scale – which requires a series of interdependent trials across the
whole supply chain. Low Carbon London is a large-scale, end-to-end project that can
provide the level of analysis and learning needed to enable a national roll out.
Problems & challenges - London has the highest concentrations of electricity
demand and CO2 emissions in Great Britain, and the most demanding carbon
reduction targets (60% reduction on 1990 levels by 2025). Its central area electricity
networks are already very highly utilised and its urban environment means that
reinforcement costs to meet new demand are high. London also has the greatest
scope for distributed generation, micro-generation, and electric vehicles. All these
factors make London the ideal test-bed for a low carbon project.
Major London agencies (partners in Low Carbon London) plan significant low carbon
initiatives. The Mayor of London has committed to rolling out 25,000 electric vehicle
(EV) charging points by 2015 to support 100,000 electric vehicles, while the London
Spatial Development Strategy targets 25% of heat and power from local decentralised
production by 2025. This creates unprecedented challenges and opportunities for
electricity network management. We must find proven solutions now to ensure the
electricity system remains secure, affordable and environmentally sustainable.
“The key to a cleaner, less polluted and more energy efficient city is clever new technologies. I want
London to be a pioneer in the introduction of ingenious solutions to crack the environmental challenges
we face. We are pleased to support EDF Energy Networks’ bid, which if successful, will deliver significant
funds to help us accelerate smart ways to improve Londoners' quality of life.” Mayor of London
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Solution - Low Carbon London will develop a new approach to distribution network
management to meet growing demand from emerging low carbon technologies such as
electric vehicles, heat pumps and distributed generation. It will focus on carbon
reduction targets and the need to reduce dependency on conventional reinforcement.
Commercial solution: includes multipartite contracts between EDF Energy Networks,
National Grid, aggregators, suppliers, and industrial & commercial customers; energy
efficiency consultation; contracts with distributed generation for network support; and
Time of Use tariffs to support residential and SME peak demand management.
Technical solution: includes an active network management system with half hourly
inputs from at least 5,000 smart meters, marshalled through a head end solution; and
an operational data store (with complex event processing integrated with an existing
network management system).
Method – Our project brings together a partnership of leading industry specialists to
emulate the 2020 end-to-end electricity supply chain. It implements solutions to improve
the overall efficiency of the distribution network. It maximises the capability of the
network, and also the end-to-end electricity supply chain, to facilitate new low carbon
initiatives such as wider use of decentralised generation and electricity for personal
transport and home heating, and a higher contribution from centralised wind generation.
It will do this by introducing, testing and proving:




new commercial arrangements to maximise network utilisation/improve load factor
new system design and planning practices that leverage the benefits of active
network management and customer participation
new operational practices such as active management of demand, generation and
network configuration to optimise network power flows and minimise constraints.

The trials, via the Learning Laboratory at Imperial College London, will provide valuable
knowledge for the industry throughout the project.
Project (trials) - Low Carbon London incorporates a co-ordinated suite of
interdependent trials based on detailed Use Case Analyses (see Appendix 2), involving
National Grid; suppliers; aggregators; residential and I&C customers; electric vehicles
(and charging infrastructure); distributed and micro-generation; and the impact on the
distribution network of intermittent centralised wind generation.
Supported by the Learning Laboratory, the trials will test these new low carbon
generation technologies and applications to determine their impact at scale. This is
crucial to evaluating solutions for future issues encountered at all stages of the network
lifecycle - from strategic investment planning through to real-time operation.
The trials will explore the role of innovative commercial contracts, Time of Use tariffs
supported by smart meters, and advanced active network management practices to
optimise low carbon generation, and maximise both the utilisation of the distribution
network and the overall efficiency of the end-to-end electricity system.
Our project will involve real customers. It will not only test the impact of new carbon
technologies, but also how customers use these technologies and how willing they are to
engage with new commercial incentives.
Partnership & collaborators

Low Carbon London is based on
strong strategic partnerships
between EDF Energy Networks
and its collaborators. These
collaborators bring a deep and
broad level of relevant expertise
and experience to the project –
and ensure real London customers remain at the heart of the project.
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Box 2: Please provide a description of the Project
Description of the project - The project centres on the London ‘LPN’ licensed
distribution network – characterised by very high load densities in the central area;
very high utilisation levels; high levels of load growth; high fault levels; very high
levels of supply quality (which must be maintained to meet existing customers’
expectations, including high profile customers critical to London’s economy); and
very high reinforcement costs due to severe limitations on availability of service
routes and substation sites. London’s decentralised energy strategy targets 25% of
electricity and heat from local generation by 2025 to help reduce CO2 emissions by
60% by 2025. By 2020, there will be 68MW of photovoltaic generation will have been
installed in London along with 6MW of micro-wind electricity generation, while
168MWth of heat demand will be supplied by ground or air sourced heat pumps.
Appendix B2 (see thumbnail below) provides a high level overview of the solution
and the main roles played by each of the project collaborators.

The main activities (also outlined in Boxes 13 and 16) are:
 EDF Energy Networks – Lead partner, providing distribution network
management, solution design, change management, business integration,
training, stakeholder management and communications


Siemens – operational data store and support of solution design



Imperial College – learning laboratory and data analysis



Logica – programme management, carbon consultancy and tools, and smart
meter head end (interfaces)



Smarter Grid Solutions – active network management



NPower (tbc), EDF Energy – customer relationships, smart meters, energy tariffs



EnerNOC, Flexitricity, EDF Energy – commercial aggregators, running demand
side management contracts with National Grid/industrial & commercial customers



Greater London Authority/London Development Agency – residential, SMEs,
schools, community centres, etc. in Low Carbon Zones & Green Enterprise
DistrictLPN trial zones



Transport for London – electric vehicle (EV) charging project (‘Plugged in Places’)



National Grid – system residual balancing and wind generation forecasts



We will use our ‘G83’ database to track clusters of micro-generation and identify
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 14,000 existing residential homes across the 10 designated boroughs (see
Appendix B3) will be our focus in accessing data from smart meters to measure the
network impact of changing customer demand patterns
 We will explore EV options to manage charging patterns with Transport for London
(‘Plugged in Places’), which will deliver 7,500 EV charging posts by 2013 with a
total of 25,000 charging posts serving 100,000 electric vehicles by 2015
 We will explore through innovative contractual / tariff arrangements with customers
and producers, the scope for optimising demand and generation profiles to
maximise network capacity & utilisation and low carbon generation production
 We will work with the Institute for Sustainability and developers to support new low
carbon developments and understand their impacts on the network within the
LDA’s Green Enterprise District
Geographical location - Appendix B1 provides a map of the 10 London Low Carbon
ZoneLPN trial zones. The project also covers the LDA’s Green Enterprise District and
Central London. Significant clusters of electric vehicle charging facilities, microgeneration, or heat pumps outside of these defined areas will also be incorporated
where appropriate – e.g. data from the Olympic Park and Village will reinforce the
analysis.
Network diagrams - Appendix B4 provides network diagrams of the existing
network and proposed works for the Archway zone (as an example). Network
diagrams for al other zones are available on request.
Number of customers & impact - Appendix B3 gives details of customers engaged
/ potentially impacted by the project, by the relevant trial areas. We will include at
least 5,000 residential customers and 60 Industrial & Commercial customers (with
their consent) through efficiency measures, TOU tariffs, and responsive demand
contracts. Distributed generation operators will be impacted (with their consent)
where opportunities for active network management of dispatchable distributed
generation and/or network capacity support services (e.g. ER P2/6 DG contribution)
can be made available.
Contractual relationships with customers and network users – We envisage a
number of new contractual relationships including:
•

Contracts facilitated by Aggregators to provide demand response services
through industrial and commercial customers to defer ER P2/6 driven network
reinforcement, including those already participating via demand aggregators
in the balancing market. Such contracts will leverage the full value of
responsive demand in providing services both to EDF Energy Networks and
National Grid (e.g. for Fast Reserve or STOR)

•

New contracts with demand customers with on-site or standby generation,
who are currently export inhibited, to provide net demand reduction capacity
services when called upon due to temporary network constraints and outages

•

New contracts with distributed generation in relation to grid connections for
controllable export and/or network security support

•

Changes to both Energy and Distribution Use of System charging tariffs to
reward customers who manage discretionary demand to avoid peak periods –
through either direct control or Time of Use (ToU) Use of System tariffs

•

New tariffs implemented in conjunction with energy supply businesses for
Electric Vehicle charging

•

New ‘wind’ tariffs implemented in conjunction with energy suppliers to
i
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Box 3: Please outline the changes which you have made to the Project since the
Initial Screening Process
Does the high level Solution being demonstrated and the high level Method
being trialled in the Project remain the same as that contained in your
Screening Submission? Yes/No
DNOs must outline any changes they have made since their Screening Submission; for
example

the scale of the Project, funding required, other partners or External
Collaborators involved in the Project

the IPR arrangements proposed for the Project
Material changes driven by material changes in circumstance as follows:
1. Heat Pumps – ceasing active recruitment of trial participants.
2. Discontinuation of Mayor of London Low Carbon Zones (LCZs).
3. Change from Carbon Tool as ENXSuite application to project developed bespoke
Carbon Tool Solution
The project scope has not changed since our Screening Submission but:


Our funding request has reduced from £39 million to £24.26 million since our
Screening Submission as we now plan to stage the project in two standalone phases.
This will reduce the risk of asset stranding, minimise impact on customers, and give
sufficient time to understand the implications of early learning from our trials. Phase
two will be a standalone bid to the LCNF next year. It will use learning from the
decentralised trials and associated network solutions and services in phase one to
define requirements for wider and more centralised control of low carbon networks.



We have reviewed our risks to reflect this phasing of the project and have
consequently reduced the contingency for this bid to an overall 10%.

Project Costs
These should be the same amounts as detailed in the Full Submission
Spreadsheet tab entitled ‘Second Tier Funding Request’ included as Appendix A
Total Project Cost
External Funding

£36.0634.5 million (supporting financial
assumptions in Appendix 3)
£ 6.17 million

DNO Extra Contribution

£ 3.81.60 million

DNO Compulsory Contribution

£ 3.002.8 million (10%)

Second Tier Funding Request

(£24.26) 21.7 million

Project Completion date

1206/2014
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Derogations or exemptions
If awarded funding, will you require a derogation, licence consent or
exemption, or any change to the regulatory arrangements in order to undertake
the Project or cater for contingencies? Yes/No
Box 4: If Yes, DNOs must provide a summary of the details of the derogation,
licence consent or exemption, or change to the regulatory arrangements
required
Demand side management (DSM) contractual arrangements with major business
customers will enable some deferment of load related reinforcement. However,
contracted DSM services may provide less security than conventional network
reinforcement. We will use a probabilistic approach to determine the likelihood of an
unplanned network outage coinciding with both an annual peak demand period and nonavailability of responsive demand leading to a capacity shortfall.
EDF Energy Networks would apply for derogation from ER P2/6 for a defined section of
the network (typically a primary substation) if the security level determined on this basis
gives an acceptable risk when weighed against the NPV of avoided network investment.
We may need more flexible DUoS tariffs to give sufficient incentive to customers on
responsive demand. In this case EDF Energy Networks may seek temporary derogation
under SLC 13A.18 for relief of obligations under SLC 13A.1 to 13A.4 (obligation to
comply with CDCM) for customers within defined trial areas. EDF Energy Networks
would continue compliance with SLC13 (Charging Methodologies) and would submit
(under SLC 13.10 to 13.13) a revised temporary charging methodology to apply in the
trial areas during the project.
We may seek minor relief from IIS for planned shutdowns to install network monitoring
devices at some distribution substations. Each site would be subject to a risk assessment
to determine if live installation is possible.
We will make quantitative assessments of security of supply, competition, and/or
customer impact according to Ofgem’s guidance on licence derogation requests.
Further details are provided in Appendix 6 (derogations)

Section B: Project Management
DNOs must provide an organogram outlining roles and responsibilities in the
Project and the organisational structure. This must be included as Appendix C.
Contact details of DNO Principle Project Manager:
Name and Title:
Telephone:
Email:
Address:

Liam G O'Sullivan, Programme Director – Low Carbon London
07875115615 (mobile)
Liam.O'Sullivan@ukpowernetworks.co.uk
UK Power Networks, Newington House,
237 Southwark Bridge Road, London, SE1 6NP
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Box 5: Please provide details of your Project plan
DNOs should outline up to ten key milestones associated with their Project.
Date
04/01/2011

Milestone
Project start (based on Ofgem awarding the contract in December 2010).

04/04/2011

First industrial & commercial contract in place.

08/07/2011

Learning Laboratory set up complete and ready to start trials analysis work.

05/09/2011

Smart meter set up and initial installation complete (including set up of head end system and
installation of initial batch of 500 smart meters).

16/02/2012

Technical solution implementation complete.

13/06/2012

Conclusion of measurement phase in Learning Laboratory.

15/08/2012

Smart meter set up and installation complete.

30/06/2014

Conclusion of measurement phase in Learning Laboratory.

3031/12/20132014

Conclusion of monitoring phase in Learning Laboratory.

30/0631/12/2014

Conclusion of high-level learning phase in Learning Laboratory (to produce final learning
reports for industry and Ofgem).

30/0631/12/2014

All project trials and project close down complete (and close down report produced for Ofgem).
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A full Project plan, presented as a Gantt chart, must be provided as Appendix D: DNOs must include a month by month
breakdown of the activities associated with a Project; milestones, delivery of outputs and deliverables, dependencies, critical path,
responsibilities, phases and key decision points. (see Appendix D for full project plan)

Project Budget
DNOs must complete the Full Submission Spreadsheet tab entitled ‘Second Tier Funding Request’ and include it within
Appendix A. (see Appendix A for Full Submission Spreadsheet)
Box 6: Please provide a breakdown of your total employment costs for the total Project which you are project managing
and highlight where these are funded by, or provided by others
Total employment costs should include all the costs used for labour, including pensions but excluding Contractors (whose costs are
detailed separately). Personnel with the same role can be grouped together

Staff type

Total Costs

Funding

Change management/solution design:
Programme Director (1No)

£512,050

EDF Energy Networks intends to fund all direct
staffing costs as part of the compulsory and
extra DNO contribution

Change management/solution design:
PMO (1No)

£310,310

Ditto
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Staff type

Total Costs

Funding

Change management/solution design:
Communications Manager (1No)
Commercial Manager (1No)

£468,468

Ditto

Change management/solution design:
Administrative Support (1No)

£154,000

Ditto

Business implementation:
Technical Lead (3No)

£630,000

Ditto

Business implementation:
Network Operations staff (12No)

£2,520,000

Ditto
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Box 7: Please outline the main Equipment costs required for the total Project which you are project managing
Item description & No. of
units
Active network management
(ANM) scheme to manage
thermal & voltage technical
constraints comprising a
max number of constraint
locations & controllable
devices within each ANM
scheme. Each ANM scheme
implemented at a primary
substation to remove
network congestion in that
area. Localised constraints
managed zonally (3No)
ANM scheme to manage
thermal & voltage technical
constraints comprising a
maximum number of
constraint locations &
controllable devices within
each ANM scheme. Each
ANM scheme implemented at
a primary substation to
remove network congestion
within that area. Localised
constraints managed zonally
(2No)

Function in Project

Collecting data from field devices
(either directly from dual-port
RTUs or via an alternative data
source) & controlling distributed
energy resources directly to
manage real-time grid
constraints.

Collecting data from field devices
and controlling distributed
energy resources directly to
manage real-time grid
constraints.

Cost per
unit

£168,750

Total Cost

Funding

Direct Benefit

£506,250

Funded by LCN Fund
(product discounts
provided as partner
contribution)

0

£337,500£
229,500

Funded by LCN Fund
(product discounts
provided as partner
contribution)

0
£168,750

Change in total driven by
efficiency savings
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Item description & No. of
units

Various aggregator
equipment/ devices (40No)

Function in Project

Cost per
unit

Total Cost

Enabling sites to participate in
direct response

£16,250

£650,000

£

£693,000

Contribution to charging post
functionality

£150.00

£1,125,000

Funded by LCN Fund

0

Primary site upgrades, secondary
feeders, interface and adaptors

£

£1,328,000
£1,186,000

Funded by LCN Fund
Change in total driven by
LCZ/EIZ savings

0

£

£

Logica smart meteringPart of
Stranded Meters provision

EDF Energy Networks
Contribution to ‘Plugged in
Places’

EDF Energy Networks
substation works

12

Funding

Direct Benefit

Funded by LCN Fund

£1.8 million

Funded by LCN Fund

0

Box 8: Please outline the Contractor costs required for the total Project which you are project managing

Contractor

Role in Project

Funding

Expected
length of
contract

Total Cost

EDF Energy does not intend to use contractors for the delivery of this project, other than through our partners/collaborators

£

£

£
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Box 9: Payments to users or Customers
Please outline the details of any payments you wish to make to users or Customers as part of the Project.

Type of user or Customer

Aggregator payments to industrial &
commercial (I&C) customers

Payment per User

Total Payment

Payments are customer
specific depending on
capacity and utilisation

£2,440,000
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Funding

Funded by LCN Fund

Box 10: Other costs for the total Project which you are project managing. This
should be categorised into the following categories: IT costs, Contingency
costs, IPR costs, decommissioning costs, abnormal travel costs and costs
associated with public engagement and dissemination of learning
Cost Category
IT Costs

Cost Item
Siemens Operational Data Store
Logica Carbon Tool licensing (driven by the
material changes)
SGS support & software licence

£
£

70,000110,000
465,000

£

163,000

£

640,000

Logica head end (efficiency savings)

£

595,600394,000

(Driven by the material changes)

£ 3,2472,997,000

Aggregator IT costs
EDF Energy Networks comms,
infrastructure, environment and interfaces

Contingency/risk

£
£0
£
£0
£
£ 20,000
£

IPR costs
Decommissioning
Abnormal travel
Public engagement/
learning
dissemination

Inflation (based on
Ofgem guidance)

Cost
£ 2,001,000

Imperial College total for learning/learning
dissemination

Annual Inflation percentages applied, as
follows; 3.83% (to 2012/13 costs), 3.54%
compounded (to 2013/14 costs), 3.15%
compounded (to 2014/15 costs)

£1,728,000
£
£
£ 747,123
£

£

£
£
£
£
£
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Cost over-runs & Unrealised benefit
Box 11: Please detail any cost over-run you anticipate requiring for the Project
and express this as a percentage of the funding you are requesting
DNOs must outline (as a percentage of the Second Tier Funding Request1) the level of
protection they require against cost over-runs
0 %
If a DNO states that they would like protection against a cost over-run the default
position is that the maximum amount that can be requested is 5% of the Second Tier
Funding Request. If the level of protection you are requesting is not the default then
please justify.

We are confident we can deliver the project to specification, time and cost, and will not
be seeking protection against cost overruns because we have:







detailed use cases (Appendix 2)
integrated solution design (Appendix B2)
clearly defined roles and partner responsibilities (Appendix C)
schedule of trials (included in Appendix 2)
comprehensive project plan with project deliverables and milestones (Appendix D)
prudent level of contingency in line with project management best practice, and an
active RAID log.

1

In the LCN Fund Governance Document the term Approved Amount is used since the description relates to
the implemented Project.
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Box 12: Please detail the level of protection required against Direct Benefits in
excess of the DNO Compulsory Contribution
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DNOs must outline the level of protection against Direct Benefits that they wish to apply
for
0 %

The default position for protection against Direct Benefits is 50% of Direct Benefits in
excess of the DNO Compulsory Contribution. If the level of protection you are requesting
is not the default then please justify

0% because the level of anticipated direct benefits is lower than the DNO Compulsory
Contribution.
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Successful Delivery Reward Criteria
Box 13: Please set out your proposed Successful Delivery Reward Criteria (Driven by the material changes)
Successful Delivery Reward criterion

Evidence
Evidence - Outputs and Learning





Build Phase:







Preparation of solution implementation complete: Logica smart
metering Head End solution and Learning Laboratory commissioned
(Appendix 2, Use Case U07.1 and U07.2)



Preparation for c.5000 smart meter roll out complete, including
address selection, acceptance surveys, privacy and security
measures (working with GLA and Consumer Focus)


Complete Q3, 2011
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Demonstration of the Learning Laboratory facilities
at Imperial College with documented schedule of
trials
o Clear visibility of scope of work packages
o Clear alignment to Use Cases
o Clear identification of project deliverables
Results of customer smart meter acceptance
surveys
o Overall quantification of acceptance
o Identification of key concerns
o Actions to improve level of acceptance
Documented Privacy and Security strategy
o Overall risk assessment
o Identification of pinch points
o Scope for risk mitigation through data
aggregation
o Risk minimisation plan
Statistical analysis of smart meter trial sample size
o To ensure statistical validity for
extrapolation
o Ensure samples sufficient to address
variables (e.g. method of home heating /
socio-economic consumer groupings / etc.)
Demonstration of initial functionality of Head End
o Ability to (two-way) communicate with
smart meters

Successful Delivery Reward criterion

Evidence
o

Data volume capability proven

Build Phase:



1st stage of solution implementation complete: Operational Data
Store and interface to Logica head end commissioned, smart meter
installation underway and ”carbon impact tools” delivered
Evidence - Outputs and Learning:

Trial Phase:



Implementation of initial trials based on data from the initial smart
meters and half hourly industrial & commercial (I&C) customer
meters with analysed results

Complete Q2, 2012



Functioning Operational Date Store and head end
accessing/processing smart meter information
 Multipartite Demand side management (DSM)
contracts between Aggregators, I&C customers,
and EDF Energy Networks (documented contract
implementation)
 Initial CO2 impact assessments
Evidence - Outputs and Learning:

Build Phase:



Final stage of solution implementation complete: Operational Data
Store and interface to Logica head end commissioned, smart meter
installation completed

Completed Q4, 2012
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Functioning Operational Date Store and head end
accessing/processing smart meter information
o Proven capability to process data from head
end, undertake event processing to identify
key data, aggregate and map data to
network nodes

Successful Delivery Reward criterion

Evidence
Evidence - Learning:


Trial Phase:

Conclusion of “Using Smart Meters and Substation Sensors to Facilitate
Smart Grids” trials:







Understanding customer behaviour and potential network impact
(Appendix 2, Use Case U04.1)
Use of smart meter information to support distribution network
planning and design (Appendix 2, Use Case U04.2)
Use of smart meter data to support network operations (Appendix
2, Use Case U04.3)

Conclusion of “Enabling and Integrating Distributed Generation” trials:



Evidence - Outputs:

Learning Lab reports (Q2, 2014):




1-1 Accessibility and validity of smart meter data
2-1 Network state estimation and optimal sensor
placement
2-2 Accessibility and validity of substation sensor
data

DNO learning reports (Q3, 2014):


Complete Q3, 2014



Assimilation of network voltage and load profiles
from smart meter data (up to 6,500 smart meters)
to validate ADMD assumptions and determine
critical design criteria as a guide to the more
efficient planning of LV networks (for example with
regard to thermal limits, losses, power quality and
voltage optimisation)

Facilitating connections to LV and HV distribution networks
(Appendix 2, Use Case U02.1)

DNO learning report on the use of smart meter
information for network planning and operation
Evidence - Learning:



Active management of DG to address security of supply concerns
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Proven capability of technical and commercial
dispatch / curtailment of generation (est. 5 Active
Network Management Schemes) with beneficial

Successful Delivery Reward criterion

Evidence

and postpone network reinforcement (Appendix 2, Use Case U02.2)


Exploring the impact of LV, G83 connected generation



Complete Q3, 2014



impact on network utilisation, voltage, load factor
and/or fault level
Validation of ER P2/6 / ETR130 assumptions
including Tm and F factors for specific generation
technologies and applications
Guidance on successful approaches to, and value
of, managing SSEG connections in order to
preserve network operation and power quality
while best enabling their connection

Evidence - Outputs:

Learning Lab Reports (Q2, 2014):




3-1 Impact of LV connected DER on power quality
4-2 Impact of LV DERs on network utilisation
7-1 Opportunities for DG in the distribution
network

DNO learning reports (Q3, 2014):



Conclusion of “Enabling Electrification of Heat and Transport” trials:


Exploring impact of electric vehicle charging (Appendix 2, Use Case
U03.1)
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DNO learning report for facilitating DG connections
DNO learning report for DG addressing security of
supply and network reinforcement requirements

Evidence - Learning:



Evidence of real changes in load patterns due to:

Successful Delivery Reward criterion

Evidence
()

Exploring the impact of heat pump demand (Appendix 2, Use Case U03.2)
Complete Q3, 2014

o Heat pumps
o Electric Vehicles
o Micro-generation
 Guidance on successful approaches to, and value
of, smart optimisation of EV charging to minimise
peak demand and losses impact (maximising load
factor) and to minimise need for reinforcement
(maximising utilisation)
Evidence - Outputs:

Learning Lab Reports (Q2, 2014):




3-1 Impact of LV connected DER on power quality
5-1 Impact of opportunities for wide-scale electric
vehicle deployment
4-2 Impact of LV DERs on network utilisation

DNO learning reports (Q3, 2014):



Conclusion of “Residential and SME Demand Side Management” trials:


Energy efficiency programmes and technologies (Appendix 2, Use
Case U05.1.a)
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DNO learning report on the impact of EV and HP
loads on network demand profiles
DNO learning report on opportunities for smart
optimisation of new heat & transport loads

Evidence - Learning:

Successful Delivery Reward criterion

Evidence




Consumer behaviour demand response and responsiveness to TOU
tariffs” trials (Appendix 2, Use Case U05.1.b)



Quantified impact of DSM and energy efficiency
measures in terms of reduced peak demand
Effectiveness of TOU tariffs and analysis of price
elasticity and hence necessary level of tariff
incentive to deliver effective response

Complete Q3, 2014
Evidence - Outputs:

Learning Lab Reports (Q2, 2014):


6-1 Residential consumer attitudes to time varying
pricing
 6-2 Residential consumer responsiveness to time
varying pricing6-4 Smart appliances for residential
demand response
 4-1 Impact of energy efficient appliances on
network utilisation
DNO learning reports (Q3, 2014):


DNO learning report on network impacts of energy
efficiency at scale
 DNO guide to residential DR for outage
management and as an alternative to network
reinforcement
Evidence - Learning:

Conclusion of “I&C Demand Side Management” trials:



Demand side management with I&C customers (Appendix 2, Use
Case U05.2)
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Real examples of DSM contracts with I&C
customers covering highly utilised networks with
clear benefits of peak demand shifting capability
under unplanned outage conditions

Successful Delivery Reward criterion


Evidence

Demand side management conflicts and synergies (Appendix 2,
Use Case U05.3)

Complete Q3, 2014



Quantification of risk and benefit of using I&C DSM
as an alternative to network reinforcement - as a
guide to more efficient planning for network
security and as an input to an expanded version of
ETR 130 (for example deriving equivalent F and
Tm factors)
Visibility of synergies (and/or method of resolving
conflicts) between NG and EDF Energy Networks
requirements for responsive demand
Evidence - Outputs:
Learning Lab Reports (Q2, 2014):
7-1 Distributed generation and demand response services
for the smart distribution network
DNO learning reports (Q3, 2014):


DNO guide to I&C DR for outage management and
as an alternative to network reinforcement
 Conflicts and synergies of DR
 DNO impacts of supply-following DR report
Evidence - Learning:
Conclusion of “Wind Twinning” trials:





Wind twinning through ToU tariffs with suppliers (Appendix 2, Use
Case U01.1)
Wind twinning through responsive demand contracts with
commercial aggregators (Appendix 2, Use Case U01.2)
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Identification of scope for manipulating demand
(through commercial incentivisation) to follow wind
output
Assessment of potential for:
o optimisation of system level real time
demand to minimise CO2 emissions;
o reducing cost of system residual balancing;

Successful Delivery Reward criterion

Evidence
o

Complete Q3, 2014

o

minimising requirement for generation plant
margin; and
minimising price volatility

Evidence - Outputs:

Learning Lab Reports (Q2,2014):



7-1 Distributed generation and demand response
services for the smart distribution network

DNO learning reports (Q3, 2014):

Conclusion of final analyses:

DNO impacts of supply-following DR report

Evidence – Learning:



New network design and operational practices (Appendix 2, Use
Case U08)



New network planning and operational tools (Appendix 2, Use Case
U06)





Complete Q4, 2014
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Consolidation of outputs from all trials as a
comprehensive guide to the future smart
management of distribution networks with high
penetrations of DERs and low carbon applications,
including the applicability of commercial contracts
and incentives to encourage smart management of
demand and generation
Quantified overall CO2 savings and LCTP
contributions

Successful Delivery Reward criterion

Evidence

Evidence - Outputs:

Learning Lab Reports (Q4, 2014):






11-1 Design of smart distribution networks
11-2 Resilience performance of smart distribution
networks
12-1 Novel commercial arrangements and the
smart distribution network
14-2 Carbon impact of smart distribution networks
14-3 Overall summary report

DNO learning reports (Q4, 2014):




Successful Delivery Reward criterion
Build phase
 Preparation of solution implementation complete: Logica smart
metering head end solution and Learning Laboratory commissioned


Preparation for at least 5,000 smart meter roll out complete, including
address selection, acceptance surveys, privacy and security measures
(working with GLA and consumer representatives) – Q3 2011
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DNO design and operations learning report
DNO tools and systems learning report
Final Report - DNO Guide to Future Smart
Management of Distribution Networks
Evidence
Outputs and learning
 Demonstration of the Learning Laboratory facilities at
Imperial College with documented schedule of trials
 Results of customer smart meter acceptance surveys
 Documented privacy and security strategy
 Statistical analysis of smart meter trial sample size
 Demonstration of initial functionality of head end

Successful Delivery Reward criterion

Evidence



1st stage of solution implementation complete: operational data store
and interface to Logica head end commissioned, smart meter
installation underway and ‘carbon impact tools’ delivered



Implementation of initial trials based on data from the initial smart
meters and half hourly industrial & commercial (I&C) customer
meters with analysed results – Q1 2012.

Trial phase:
 Conclusion of “Using Smart Meters and Substation Sensors to
Facilitate Smart Grids” trials – Q2 2012
o Understanding customer behaviour and potential network impact
o Use of smart meter information to support distribution network
planning and design

 Functioning operational data store and head end
accessing/processing smart meter information
 Multipartite demand side management (DSM) contracts
between National Grid, aggregators, I&C customers and
EDF Energy Networks
 DSM risk assessment for ER P2/6 and ETR 130
 Initial CO2 impact assessments
Learning reports Q2 2012:
 1-1 Accessibility and validity of smart meter data
 2-1 Network state estimation and optimal sensor
placement
 2-2 Accessibility and validity of substation sensor data

o Use of smart meter data to support network operations
Conclusion of “Enabling and Integrating Distributed Generation” trials –
Q2 2013
o Facilitating connections to low voltage and high voltage distribution
networks
o Active management of distributed generation to address security of
supply concerns and postpone network reinforcement


Conclusion of “Enabling Electrification of Heat and Transport” trials –
Q3 2013
o Exploring impact of electric vehicle charging
o Exploring the impact of heat pump demand
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Learning reports Q2 2013:
 3-1 Impact of LV connected DER on power quality
 7-1 Opportunities for DG in the distribution network

Learning reports:
 5-1 Impact of opportunities for wide-scale electric
vehicle deployment (Q3 2013)
 4-2 Impact of energy efficient technologies on network
utilisation (Q4 2013)

Successful Delivery Reward criterion

Evidence

 Conclusion of “Demand Side Management” trials – Q1 2014
o Demand side management with residential and SME customers
o Demand side management with industrial & commercial customers
o Demand side management conflicts and synergies

Learning reports Q4 2013:
 8-1 Demand response of I&C customers
 6-1 Consumer attitudes to flexible tariff rates
 6-2 Residential and SME responsiveness to TOU rates
 6-4 Smart appliances for residential demand response
 4-1 Impact of energy efficiency on energy consumption
 9-1 Real time control of active networks using DER
Learning reports Q1 2014:
 10-1 Wind twinning on the distribution network
 12-1 Novel commercial arrangements and the smart
distribution grid

 Conclusion of “Wind Twinning” trials – Q1 2014
o Wind twinning through TOU tariffs with suppliers
o Wind twinning through responsive demand contracts with
commercial aggregators

Learning reports Q2 2014:
 11-1 Design of smart distribution grids
 11-2 Resilience performance of smart distribution grids
 14-2 Impact of carbon reduction policies
 14-3 Overall summary report

 Conclusion of trials – Q2 2014 – for:
o “New Network Design and Operational Practices”
o “Network Planning and Operational Tools”
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Section C – Evaluation Criteria
Accelerates the development of a low carbon energy sector
Box 14: Outline how the Solution accelerates the development of a low carbon
energy sector





outline how the Solution associated with the Project makes a contribution to
the UK Low Carbon Transition Plan, as published by the Department of Energy
& Climate Change (DECC), as may be amended from time to time. For the
avoidance of doubt this is the contribution of the Solution if rolled out
nationwide
ensure that the sources they have used to support this outline are clearly
referenced and provided in full Appendix E
detail the NPV of carbon benefits associated with the Solution within the ‘net
benefits’ tab in the Full Submission Spreadsheet included as Appendix A

Contribution to UK Low Carbon Transition Plan (UK LCTP) : A national rollout of
the Low Carbon London solution would produce cumulative CO2 savings of 0.6 billion
tonnes compared with business as usual (BAU) over the period 2011 to 2050. (BAU is
taken as the Ofgem LENS Report ‘Big T&D’ scenario.) The LCTP target is to reduce CO2
emissions by 80% by 2050. Our project represents 17.5% of the cumulative savings
needed to meet this target.
A national rollout would reduce carbon emissions by: enabling distributed generation to
connect and export; twinning demand with renewable generation; and incentivising the
inherent flexibility of electric vehicles and heat pumps to minimise investment in
additional network and generation capacity.
The project will stimulate significant reductions in CO2 emissions compared with the
LENS (BAU) scenario ‘Big T&D’ scenario. The 17.5% breaks down as:






35% through electrification of heat replacing higher emission heating sources and
through new build adopting low carbon technology
34% from twinning demand with renewable energy generation – reducing need for
CO2 emitting generation to supply demand at times of low wind generation
20% from demand side management at end user level, dynamic network
management and network losses reduction - due to flattening demand curves and
reducing the need for peaking plant to supply peak (I2R) losses
11% from decarbonisation of transport by ensuring efficient electric vehicle charging

The LCTP is also about achieving a sustainable future and driving a transition to low
carbon economic growth while safeguarding access to affordable and dependable sources
of energy. Low Carbon London will demonstrate the economic benefits of an integrated
solution to this carbon challenge. It will teach us how advanced distribution network
management can reduce costs and CO2 emissions along the whole electricity supply
chain, while also allowing high penetrations of sustainable low carbon generation,
electric heat applications and electric vehicles. It will also deliver new learning to enable
the UK to compete in an international low carbon economy.
NPV of carbon benefits to 2050 from the UK wide rollout of our solution is £29 billion
due to the sources of CO2 saving summarised above.
Assumptions and data sources: We performed a detailed study modelling the
potential CO2 emissions savings enabled by a national rollout of the Low Carbon London
solution and then compared it to the Ofgem LENS ‘Big T&D’ scenario. This shows a total
CO2 saving of 0.6 billion tonnes from a UK wide rollout of our solution. Appendix E
gives full details of the assumptions and data sources used for our study.
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Has the potential to deliver net benefits to existing and/or future
customers
DNOs must complete the spreadsheet tab ‘Net benefits’ within the Full
Submission Spreadsheet and include as Appendix A.
Box 15: Please provide a qualitative account of the net benefits which the
Solution has the potential to deliver if rolled out across GB.

Low Carbon London will demonstrate how to develop electricity networks that enable a
low carbon world and, at the same time, offer customers informed choice about their
electricity consumption.
The results of the trials will clearly indicate the potential for new approaches to network
management to deliver real savings to customers as we move towards a low carbon
economy. These approaches will be valid and meaningful for customers across Great
Britain.
Some of the more important qualitative benefits for customers of a national rollout of the
innovative practices trialled and proven by Low Carbon London include:


Avoided network reinforcement investment will be reflected in DNOs’ business plan
submissions and will benefit customers in terms of lower DUoS charges (this
represents the main component of the financial savings shown in Appendix A).



Improved visibility of network demand profiles will improve quality of supply due to
avoided network overloads.



Greater control of demand profiles will also enable higher penetrations of electric
vehicles and heat pumps, enabling customers to more easily take advantage of these
new low carbon alternatives for personal transport and domestic space/water
heating.



A further benefit of improved visibility of network demand profiles is that it will
enable faster and more competitive quotations for new connections.



Leveraging opportunities from smart metering and Time of Use tariffs will facilitate
reductions in energy bills and DUoS charges by allowing customers to take personal
control of their energy consumption, including by use of smart appliances.



Customers will be able to participate in the electricity market and take advantage of
direct incentives such as Feed in tariffs and the renewable heat incentive.



Industrial and commercial customers, with flexible demand such as air cooling and
refrigeration or standby generation, will be able to take advantage of responsive
demand contracts through commercial aggregators leveraging both short-term
operating reserve and network constraint relief ancillary service opportunities.



Active network management will benefit customers by minimising constraints,
increasing load factor, minimising losses, and reducing our dependency on expensive
and high carbon generation peaking plant to supply peak losses.



By understanding how to develop an integrated approach to managing the
distribution system (for example leveraging the potential synergies surrounding
responsive demand) and involving all the key players, we will also understand how to
manage the end-to-end electricity supply chain to enable customers to benefit from
reduced energy, transmission and distribution charges.
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Direct Impact on the operation of the Distribution System
Box 16: Explain the way in which the Project/Solution has a Direct Impact on
the Distribution System


outline the extent to which the Project will be expected to provide learning
and benefits relating to the planning, development and operation of an
efficient distribution system

detail the size of the net benefits calculated in the ‘net benefits’ tab of the Full
Submission Spreadsheet Appendix A that can be attributed to the Distribution
System as a proportion of the level of funding requested
The Low Carbon Transition Plan will lead to higher levels of intermittent and distributed
generation, and increased use of electricity for transport and heat. Many studies predict
that this ‘low carbon economy’ will have a major impact on electricity distribution
systems but few quantify that impact – and none are based on real experience.
Low Carbon London will, through real trials on real networks at scale, create new
learning to fill this ‘knowledge gap’ and help all network operators to plan, develop and
operate an efficient distribution system. London has a highly utilised distribution
network, and many existing and planned initiatives to accelerate decentralised
generation, electric vehicles and heat pumps – enhancing Low Carbon London’s potential
to evaluate the impact of the transition to a low carbon economy.
Learning and benefits: Low Carbon London will use advanced active network
management techniques, innovative commercial mechanisms and smart meters to
demonstrate the scope for, and benefits of, more active network, generation and
demand management. This will pave the way for all network operators to transform how
they plan, design, develop and operate their distribution systems in order to radically
improve overall system efficiency. For example Low Carbon London’s comprehensive
trials will demonstrate the impact of:











micro-generation (especially photovoltaic solar panels) on LV voltage regulation
electric vehicles on daily load shape, and especially impact on peak demand (and
how controlled charging or price signals can reduce this impact)
heat pumps where installed at scale – eg. new build in Green Enterprise District
energy efficiency measures on energy consumption levels and load shape
smart meters - improving visibility of low voltage (LV) load shapes and voltage
regulation to assess LV network capacity headroom more precisely
TOU tariffs for residential and SME customers in terms of reducing peak demand
aggregators accessing flexible demand to provide STOR ancillary services to National
Grid (expected to become more prolific with higher levels of intermittent generation)
transmission connected wind generation on spot prices and hence demand
responsive demand contracts with industrial & commercial customers and the extent
to which these provide a viable alternative to ER P/6 driven network reinforcement
active management of dispatchable generation to manage network constraints (eg.
fault level) and provide ER P2/6 support (testing assumptions underpinning ETR 130)

The trials will also demonstrate how to operate distribution systems more efficiently
through active coordination of distributed energy resources and real-time network
reconfiguration to maximise low carbon generation, optimise power flows and voltage
levels, manage constraints and improve load factor (and hence reduce losses).
Size of benefits: Over DPCR5, the solution should produce £1.8 million of direct
benefits to the London Power Network (LPN) in avoided network investment. This is
9.9% of the level of funding requested. However, in the longer term, the combined
impact on distributions systems of decentralised generation and electrification of heat
and transport will be far greater. If implemented nationally, the NPV benefit of the
solution over the period to 2050 is £12 billion.
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Generates new knowledge that can be shared amongst all DNOs
Answers to this section should be detailed in boxes 17 to 19

Box 17: Explain the new learning which will result from a successful Project
The project will generate new learning in the following areas:
 how customers respond to energy efficiency measures, and to commercial and
technological innovation
 how embracing commercial and technological innovation will impact the network
operators and their processes
 how best to integrate demand response, distributed generation and emerging
technologies into the development and operation of future distribution networks.
Level of incremental learning expected
 How best to optimise a distribution network
- Understand and model demand response technologies and capabilities
- Understand alternative ways to deploy control equipment and systems
 How to maximise benefits for consumers
- Understand consumer acceptance and engagement
- Provide analysis and design of innovative commercial arrangements
 Understand & model distributed generation technologies and their flexibility
 Examine alternative operational planning and real time network control strategies
- Effectiveness and robustness of real time decision making process
- Ability to: optimise demand and generation response for achieving different
network objectives and provide system services
- Predict demand response under various conditions
- Coordinate between distributed / automatic control and centralised control
- Coordinate between preventive and corrective network control
 Examine alternative network design strategies
 Develop recommendations for wide-scale industry deployment, including learning on
how to monitor, manage and minimise risks
How new learning applies to other DNOs
 Project will test a wide spectrum of new network management techniques (based
both on direct control and innovative commercial arrangements) relevant to all DNOs
 DNOs will also benefit from the learning regarding alternative methodologies
deployed and alternative communication strategies used
 Shared learning on avoiding network investment
How the project will capture learning
 ‘Learning Laboratory’ will systematically document and store detailed design of
experiments that test how novel technologies and commercial arrangements can
exercise network control
 Systematically store measurements, control commands and pricing signals exercised
within specific network experiments so that we can replay events.
 Systematically analyse and document network experiments
 Analyse outcomes to enable further design and fine tuning of trials
 Design specific trials to investigate appropriateness, functionality and quality of
network management tools (eg. state estimator, demand and generation forecasting
tools, tools for system management etc.) and alternative pricing strategies
Extrapolation
 To ensure technically & statistically robust trials, the project will carry out multiple
experiments using statistically valid samples to quantify consistency of response
 Project includes verification of outcomes by Imperial College London
 The project will extrapolate the results to larger systems using Imperial’s simulators
and models for smart appliances
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Box 18: Outline the arrangements for disseminating learning from the Project
detail how any learning from the Project will be disseminated to other DNOs and other
parties. For the avoidance of doubt this will detail the method of dissemination and
outline any novel ways in which the DNO plans to do this
A dedicated ‘Learning Laboratory’ using the Maurice Hancock Laboratory facilities (part
sponsored by EDF Energy) at Imperial College London will create an interactive learning
experience around how to plan, develop and operate an efficient low carbon distribution
system. Other DNOs and parties seeking will have access to this experience throughout
the project. We will also seek to incorporate the experiences of the other DNO projects:
Regular spring & autumn
Learning Lab workshops
with DNOs and other
interested parties to present
results of live trials – and
discuss lessons learned

Workshops programme
with London partners to
give feedback on impact of
C02 reduction strategy:
HEEP & BEEP programmes
distributed generation & EV
rollout

Periodic reports for Ofgem
and DNOs summarising the
project activities and
suggesting future practices
and potential for C02
savings

Workshop on consumer
participation in smart
energy: results from project
and other researchers (eg.
behavioural sciences) &
Governmental organisations

Website portal to capture
learning – and publish
reports and briefing papers
on trials, preparations,
outcomes and
methodologies

Low Carbon London
Learning Laboratory

Learning
dissemination

Case studies on major
activities within project,
outlining key issues and
learning – may include
‘How not to’ and ‘What
didn’t work’ if appropriate

Conference
presentations &
academic publications

Mutual knowledge
sharing among DNOs.
inc. LCNF Tier 1 and
Tier 2 projects

The Learning Laboratory will produce a selection of reports including: (driven by the
material changes)

1‐1 Accessibility and validity of smart meter
data L1-1 Accessibility and validity of smart meter

6‐2 Residential consumer responsiveness to
time varying pricingL6-4 Smart appliances for

data

residential response

2‐2 Accessibility and validity of substation
sensor dataL2-1 Network state estimation and

6‐4 Smart appliances for residential demand
responseL7-1 Opportunities for DG in the

sensor placement

distribution network

2‐1 Network state estimation and optimal
sensor placementL2-2 Validation of data from

7‐1 Distributed generation and demand
response services for the smart distribution
networkL8-1 Demand response of I&C customers

network sensors

3‐1 Impact of LV connected DER on power
qualityL3-1 Impact of LV DER on power quality

9‐1 Real time control of smart distribution
networksL9-1 Real time network control including
use of DER

4‐1 Impact of energy efficient appliances on
network utilisationL4-1 Impact of energy

11‐1 Design of smart distribution networksL10-

efficiency programmes

1 Wind Twinning and the distribution network

4‐2 Impact of LV DERs on network utilisationL4-

11‐2 Resilience performance of smart
distribution networksL11-1 Design of smart

2 Impact of energy efficiency on network UF

5‐1 Impact and opportunities for wide‐scale
electric vehicle deploymentL5-1 Impact of widescale EV deployment

6‐1 Residential consumer attitudes to time

distribution grids
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12‐1 Novel commercial arrangements and the
smart distribution networkL11-2 Smart
distribution grid resilience performance

Box 19: Outline the arrangements for Intellectual Property Rights (IPR)
Does the Project conform to the default arrangements for IPR? Yes/No
DNOs must describe the Relevant Foreground and Background IPR. If this IPR does not
conform to the default arrangements, DNOs must identify these differences and must:


demonstrate how the learning from the Project can be disseminated to
network operators and interested parties



take into account any potential constraints or costs caused, or resulting from,
the proposed IPR arrangements



justify why the proposed IPR arrangements provide value for money for
consumers

Yes, our bid conforms to Ofgem’s overarching principles for disseminating learning from
the Project. We may, however, require some further clarification and discussion with
Ofgem about some of the more recent specific requirements published in Governance
Document V3 on 22 July 2010.
Low Carbon London will deploy (at scale) a number of COTS (Commercial-Off-The-Shelf)
products that have never been integrated before. This is aligned with the Ofgem’s stated
governance of undertaking trials of technology already at ‘Technology Readiness Levels
seven to nine’. Given the COTS nature of the products, we do not expect the project to
generate any substantial Foreground Intellectual Property requiring any form of
Intellectual Property protection.
Any product development will be undertaken and funded by project partners (external
collaborators) separate to the trials. We expect to generate new learning in
understanding how to integrate these COTS products to deliver business functional
requirements and implement new commercial frameworks. We will disseminate this
learning in line with the stated IPR arrangements.
Our intended approach allows this project to take advantage of IPR without charging
development costs to the project. Our bid submission therefore includes no costs relating
to IPR, providing best value to Ofgem and consumers alike.
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Involvement of External Collaborators and external funding
Does the Project involve External Collaborators and/or external funding? Yes/No
Box 20: If you have been unsuccessful in attracting External Collaborators
and/or external funding to the Project, please detail your endeavours to do so
DNOs should detail:

the reasonable endeavours it has made to attract External Collaborators
and/or to obtain external funding. This could include an explanation of why
potential partners did not chose to invest in the Project

We have been very successful in attracting external collaborators to Low Carbon London.
The respective contributions of our partners highlight the importance they attach to the
project.
EDF Energy Networks will pursue additional funding from the EU Smart Cities Fund and
the JESSICA Fund when they call for proposals in 2011.
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Box 21: Where funding is provided by a third party that is not an External
Collaborator, DNOs should provide details of the funder. If there is more than
one External Funder, details of others can be included as an appendix:
(Driven by the material changes to LCZ’s)
Organisation name
Lower Lea Valley Smart Buildings Project
Type of organisation

Private and public-sector consortium

Amount of funding

Between £5 million and £10 million

Funding arrangements

Majority private sector funding plus contributions from the
public sector. The project will encompass smart appliances,
controls and communications in order to evaluate the impact
of smart electricity supply on consumption, headroom etc.

When funds will be
provided

Between April 2011 and December 2012

Conditions of funding

Subject to negotiation regarding dissemination of results,
commercially sensitive data etc.

Risks/uncertainties

Project as currently proposed is dependent on delivery of the
Low Carbon London project.

Details of contract or
agreement

Commitment in principle from private sector organisations.
Unlikely to be a contract between private sector companies
and EDF Energy Networks. The Institute for Sustainability,
who lead the consortium and are a collaborator in Low
Carbon London (see Box 22), will negotiate with contributors
and manage their engagement with the Low Carbon London
project.
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Box 22: Details of External Collaborators
DNOs should provide details of the 6 main parties who are collaborating with them on a
Project. Details of any further External Collaborators should be included as an appendix.
(see Appendix 1 for details of 6 further external collaborators).
Organisation Name
Greater London Authority (GLA)
Relationship to DNO
(if any)

None

Type of
Organisation

The GLA’s remit is to design a better future for the capital, and
support the Mayor to develop and deliver strategies for London,
including transport and energy & climate change.

Role in Project

The GLA will provide links to London communities and
businesses, existing building stock, local authorities and local
energy services, and building retrofit projects, offering
opportunities to test 'smart' technologies and innovative
demand management solutions. The Mayor's Low Carbon Zones
programme, provides 10 diverse London neighbourhoods
already working with Mayoral and local authority funding to
‘showcase’ carbon saving and local environmental sustainability.
Together, they provide a potential test bed of over 14,000
homes, 1000+ local businesses, plus schools, hospitals and
community buildings.
The GLA has been working with a range of strategic and local
partners since 2000 to support London's ambition to be a
world leading low carbon city and a hub for the low carbon
economy [see website for details www.london.gov.uk]. Along
with the policies and programmes that the GLA has developed,
it provides the gateway to a broad range of projects delivered
by its functional bodies, including Transport for London (also
see Box 22) and the London Development Agency (see
Appendix 1) – both external collaborators in Low Carbon
London.

Prior experience
brought to Project

Funding

£1,275,000 including £1,075,000 of direct investment in energy
efficiency/renewable measures in the Low Carbon Zones in
2010-12, projected to save c.5200tonnes of CO2 emissions.

Contractual
relationship

Will the DNO have a contract in place which ensures the
External Collaborator complies with the LCN Fund
Governance Document?
Yes/No
Current status - signed collaboration agreement (see Appendix
5) and proposed delivery contract

External
collaborator
benefits from
Project

Developing an electricity distribution system fit for purpose for
2020 will help to deliver sustainable energy services to London.
The 10 Low Carbon ZonesThese include: installing low carbon
retrofit; energy efficiency and renewable measures in homes,
public buildings and local businesses; and community
engagement and behaviour change initiatives. Low Carbon
London’s smart meter, smart grid and electricity demand
management solutions will complement these initiatives to help
deliver projected carbon emission savings of c.33,000 tonnes by
2013. The collaboration could also result in savings of up to
£200 per household in reduced energy bills, aimed particularly
significant as many Low Carbon Zone at households that are
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Organisation Name

Transport for London

Relationship to DNO
(if any)

None

Type of
Organisation

Transport for London (TfL) is a statutory corporation governed
by the Greater London Authority (GLA) Act. Its main roles are
to implement the Mayor's transport strategy and manage
transport services across London. These services include,
London's buses, London Underground, Docklands Light Railway,
London Overground, Tramlink, and London River Services

Role in Project

TfL is implementing the Mayor’s Electric Vehicle Delivery Plan
(EVD), which aims for 100,000 electric vehicles (EVs) in London
as soon as possible. The plan calls for 25,000 recharging points
across London by 2015 (the ‘Plugged in Places’ scheme), plus
1,000 EVs operating in GLA vehicle fleets (e.g. Met Police, TfL
and the Fire Brigade). The EVD will support and add value to
the Low Carbon London project. Working with ‘Plugged in
Places’ partners and charge point suppliers, the project will
have access to EV charging and usage data in order to analyse
London’s public charge point network usage and energy
consumption. TfL will support businesses to install workplace EV
charging, creating further opportunities to gain data, as well as
to trial demand side management techniques.
TfL has substantial experience in delivering high-profile projects
and managing multi-million pound programmes to improve
London, including:
 Congestion Charging and Low Emission Zone
 Maintaining main roads and London's traffic lights
 Regulating London’s taxis and private hire trade
 Promoting a range of walking and cycling initiatives.

Prior experience
brought to Project

TfL’s EVD project is managed by the Congestion Charging &
Traffic Enforcement directorate, which incorporates a centre of
excellence for project & programme management.
Funding

TfL will contribute £1 million to the project in return for the data
and analysis that the project will provide. This includes
providing all resources to the project at no cost.

Contractual
relationship

Will the DNO have a contract in place which ensures the
External Collaborator complies with the LCN Fund
Governance Document?
Yes/No
Current status - signed collaboration agreement (see Appendix
5) and proposed delivery contract

External
collaborator
benefits from
Project

Marketing and consumer information forms a key part of the
Mayor’s Electric Vehicle Delivery Plan, and learning and data
from Low Carbon London will help to improve the information
and resources on electric vehicles that TfL can offer private
consumers and businesses. In addition, Low Carbon London will
help inform TfL’s electric vehicle infrastructure strategy,
including where to concentrate future resources.
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Organisation Name

Siemens

Relationship to DNO
(if any)

None

Type of
Organisation

Siemens has almost 5,000 staff in the energy sector. It
provides innovative technology & engineering solutions across
the energy landscape, from oil and gas production through to
power generation, transmission, distribution, metering & retail
services. In 2009, Siemens generated revenue of €23 billion
with from its environmental portfolio - the largest in the world.

Role in Project

Siemens has worked with EDF Energy Networks for over six
months to develop a 2020 vision for energy distribution
extending from strategic network planning through to ahead-oftime and real-time operation. Siemens will provide the
operational data store for all time series data.

Prior experience
brought to Project

Knowledge and products around innovative grid management,
especially in metering, meter data management, efficient
building automation, microgrid management, distribution
automation systems and integration of electric vehicles.
Experience in smart grids from other global projects eg.
 N-Ergie AG Vienna - a multi-phase smart metering project
using AMIS technology and distribution automation
integration, integrated smart metering, load switching and
power quality monitoring.
 ONCOR - a US project on smart distribution grid automation
and management.

Funding

£600,000

Contractual
relationship

Will the DNO have a contract in place which ensures the
External Collaborator complies with the LCN Fund
Governance Document?
Yes/No
Current status - signed collaboration agreement (see Appendix
5) and proposed delivery contract.

External
collaborator
benefits from
Project




Association with a globally-regarded, low carbon initiative
Working with other collaborators will help understanding of
how best to combine respective strengths to deliver high
value solutions to the energy industry
 Opportunity to trial solutions in an innovative multi-vendor
environment, combining them with the products and
services of other vendors
Siemens’ investment of resources to work with EDF Energy
Networks and the other collaborators to scope, define and plan
the LCL project reflects the significance of these benefits.
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Organisation Name

Logica

Relationship to DNO
(if any)

None

Type of
Organisation

Logica - a company of 39,000 people and 2009 revenues of
£3.7billion - provides business consulting, systems integration
and outsourcing services. Logica UK is s a leading provider to
the utilities industries (particularly electricity), with a strong
track record in complex solutions e.g. NETA and the competitive
electricity market, national electricity settlement systems and
as a major provider of IT support services for several DNOs

Role in Project

Programme management - Logica’s experience in delivering
complex programmes in a complex stakeholder environment
within the electricity industry significantly reduces the delivery
risks, and provides access to specialist systems integration
skills where required.
Smart metering – Logica is a recognised leading participant in
smart environment development across Europe, and brings
expertise in smart metering and associated interfacing,
technology and business process areas.
Carbon management – Logica is providing resources,
expertise and systems to provide a range of carbon
management services and monitoring.

Prior experience
brought to Project





Successfully implementing complex programmes within the
electricity industry
Profound industry knowledge including cross-industry
expertise with supply businesses
Implementing smart grids in Portugal

Logica also brings considerable experience as EDF Energy’s IT
support service provider, which helps to minimise the
implementation risk associated with the project.

Funding

£533,000

Contractual
relationship

Will the DNO have a contract in place which ensures the
External Collaborator complies with the LCN Fund
Governance Document?
Yes/No
Current status - signed collaboration agreement (see Appendix
5) and proposed delivery contract.

External
collaborator
benefits from
Project

Logica has a legacy of delivering innovation in the UK energy
market and has actively built skills based on supporting new
operating models to support change. Logica has been involved
in smart metering from the beginning and has already gathered
significant learning and experience, all of which it will share
with the project. Learning how smart meters will benefit the
DNOs, and including DNOs in the end-to-end operating model,
will allow Logica to further develop its understanding and so
continue to support energy market change.
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Organisation Name

EDF Energy Customers plc (known as ESCS)

Relationship to DNO
(if any)

EDF Energy Networks and EDF Energy Customers plc are wholly
owned subsidiaries of EDF Energy.

Type of
Organisation

Energy Sourcing and Customer Supply (ESCS) is responsible for
maximising the long-term value of EDF Energy’s residential and
business customers, using our generation assets and access to
energy markets.

Role in Project

ESCS will join the project in two key areas:
Business to Business (B2B) will collaborate on demand side
management as an aggregator
Business to Customer (B2C) will:

Prior experience
brought to Project



deploy up to 5,000 smart meters



provide access to charging data from private residential EV
charging posts



ESCS B2B is actively involved in developing the Feed in
Tariffs market and will be invaluable in identifying
distributed generation potential and in developing solutions
to support the increase in distributed generation.



ESCS B2C has been running a number of smart meter trials
over five years and has more than 3,000 smart meters
installed across the UK. The most recent trials work has
been in conjunction with energy display units, heating
controllers and Time of Use tariffs.

Funding

ESCS will fund the deployment of up to 5,000 smart meters in
the areas covered by the project.

Contractual
relationship

Will the DNO have a contract in place which ensures the
External Collaborator complies with the LCN Fund
Governance Document?
Yes/No

External
collaborator
benefits from
Project

Current status - signed collaboration agreement (see Appendix
5) and proposed delivery contract.
ESCS will gain valuable learning relating to:


Time of Use tariffs



Feed in tariffs



consumer response to smart meters deployed in greater
density than previously



the impact of smart meters on customer behaviours.
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Organisation Name

National Grid

Relationship to DNO
(if any)

None

Type of
Organisation

National Grid owns and operates the high voltage electricity
transmission system in England and Wales and, as National
Electricity Transmission System Operator (NETSO), operates
the Scottish high voltage transmission system. In addition to its
UK electricity and gas operations, National Grid owns and
operates substantial electricity and gas assets in the USA.

Role in Project

National Grid brings significant experience and expertise in the
field of network operation and control - in particular system
balancing services, demand management services, potential
distribution system operator functionalities and constructing the
future energy environment.
National Grid will enable the project to deliver a more robust
and efficient solution covering the whole supply chain. It will do
this by providing direct access to information and experience
such as, data on demand profiles, market behaviour patterns,
effective market self-balancing/residual balancing, demand
response and impacts of embedded generation.

Prior experience
brought to Project

National Grid will be able to both contribute to and learn from
the Low Carbon London project.
 Forecasting demand profiles and market behaviour patterns
 Effective market self-balancing and its impact on the scale of
the residual balancing role
 Access to and competition for Demand Response;
 Control arrangements and the impact of embedded
generation
 DNO to DSO
 Data exchange on operational and planning data

Funding

National Grid will provide resources to the project at no cost.

Contractual
relationship

Will the DNO have a contract in place which ensures the
External Collaborator complies with the LCN Fund
Governance Document?
Yes/No
Current status - signed collaboration agreement (see Appendix
5) and proposed delivery contract.

External
collaborator
benefits from
Project

National Grid will gain important knowledge on implementing
smart distribution systems eg. learning about embedded and
intermittent generation connection, and consumer response to
new tariff arrangements. Knowledge may also include:
improved forecasting and understanding customer behaviour;
using smart meter data for post-event management; additional
services enabled from industrial & commercial customers and
electric vehicles, including fleet management; active network
management; new forms of energy and system balancing
services; and post-event management.
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Box 23: Other partners
DNOs can choose to use this space to provide details of other partners involved in the
Project but who have not committed funding or resources and who do not have a
contractual relationship with the DNO
EDF Energy Networks has secured the involvement of the following partners, who are
still in the process of agreeing and signing the Collaboration Agreement:
British Gas
British Gas has expressed a strong interest in Low Carbon London due to the valuable
learning it believes it will achieve through being involved in such a holistic project which
focuses on customers and developing commercial innovation as essential components of
future advanced network management.
British Gas has a significant customer base across London and anticipates being actively
involved and contributing to the project by installing smart meters and making available
the data to support the objectives of the project. As a further key energy supplier (in
addition to EDF Energy Customers Plc – see Box 22), the project will gain considerably
from their expertise and customer engagement skills.
EDF R&D
EDF Energy Networks has enjoyed a long association with EDF R&D based in France - in
particular in our joint participation in the Energy Technologies Institute (ETI), major EU
Funded R&D projects such as FENIX and ADDRESS, and numerous smaller IFI projects.
We are therefore pleased that EDF R&D will be supporting our project by committing
expertise as well as a source of reference for comparing and validating the results of Low
Carbon London trials with those from major projects in France also pursuing low carbon
trials at scale. This arrangement would continue after the proposed separation of EDF
Energy Networks from the EDF Group.
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Relevance & Timing of Project
Box 24: Please outline why the learning from the Project is relevant to Network
Operators
Relevance to the most likely Low Carbon Economy developments
The most likely low carbon economy developments are associated with the Government’s
Renewable Energy Strategy and incentives such as Feed in Tariffs, Renewable Heat
Incentives, and electric vehicle subsidies. Such developments are more likely to happen
in London than elsewhere in the UK. They are also likely to happen more quickly due to
local government initiatives including the London Development Agency’s ‘Green
Enterprise District’, the Greater London Authority’s ‘Low Carbon Zones’, and Transport
for London’s partnership with Siemens, Sainsbury’s and others (which has received
£17m to deliver the UK’s largest electric vehicle charge point network). Such initiatives
underpin ambitious sustainable energy targets set out in the Mayor of London’s spatial
development strategy - ‘The London Plan’ - and ‘London’s Electric Vehicle Infrastructure
Strategy’ (eg. 25% of heat and power from decentralised sources by 2025 and 25,000
electric vehicle charging points supporting 100,000 vehicles by 2015). London’s network
is already highly utilised, so these new targets make it essential to understand the
characteristics of low carbon developments, how they will impact the network, and how
technological and commercial innovation can mitigate or even capitalise on this impact.
How the learning will inform future business plan submissions – inc. DPCR6
Our solution emulates a 2020 energy scenario at scale. It explores how to:


match demand to low carbon generation while maximising network load factor and
capacity utilisation



use new technologies and commercial instruments to leverage responsive demand
and distributed energy resources



actively manage network constraints.

If we are successful, our business planning will shift radically from ‘business as usual’ to
‘smart’ network management strategies, and commercial and technological innovation
will increasingly displace more costly conventional network investment. This will
materially impact our submissions in future price controls, including DPCR6 which will
cover the period up to and beyond 2020.
Timeliness and synergies with industry developments and anticipated changes
Our project coincides with ‘The London Plan’ and the ‘Electric Vehicle Infrastructure
Strategy’. These will have a catalytic impact on take up rates and penetration levels of
cogeneration, micro-generation, electric vehicles and heat pumps. Low Carbon London is
also timely due to the 2020 centralised intermittent wind generation targets in the
Government’s Renewable Energy Strategy. These targets call for higher levels of
responsive demand to deal with wind output variation and minimise the need for fossil
fuel generation at times of low wind output or peak demand. Such responsive demand
will impact on the daily load profiles of distribution networks but could also reduce the
need for network reinforcement.
The proposed national smart meter programme makes it timely to trial the potential
benefits of encouraging customers to take advantage of new more flexible Time of Use
tariffs. Low Carbon London will install at least 5,000 smart meters and explore uncharted
territory in terms of information communication technology, active network management
and commercial innovation to prepare for the growth in low carbon technologies.
Our project will demonstrate how radical changes in distribution system management
will reduce energy-related CO2 emissions and benefit customers by minimising the
energy-related costs of transition to a low carbon economy. We have brought together
industry and stakeholder partners with the expertise and input to emulate a 2020 energy
scenario at scale. This means there is a huge momentum to deliver this project now.
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Demonstration of a robust methodology and that the Project is
ready to implement (answers should be detailed in boxes 25 to 27)
Box 25: Please demonstrate that the Project has a robust methodology and can
start in a timely manner
DNOs must:

demonstrate that the Project can start in a timely manner

explain why the costs and benefits of the Project have been reasonably
estimated and identify any uncertainties in those estimates
Project can start in a timely manner
The project can start directly after the funding award by Ofgem because we have:






produced a detailed analysis of project objectives and requirements, together with indepth use cases (see Appendix 2). These detail both the trials to be performed and
their learning objectives. The use cases also help define the technical solution
requirements to enable the trial
carried out a detailed planning exercise, driven by the use cases and solution
requirements. Appendix D is a detailed project plan outlining activities, deliverables,
resources and dependencies for delivering the entire project
ring fenced key resources (many of whom are involved in the bid phase) to ensure
they are available at the beginning of the project.

Project delivery and risk management risk will use the industry leading and proven EDF
Energy EEPW project delivery methodology (based on Prince 2) and governance.
EDF Energy Networks and Logica have extensive experience and capability in
successfully managing and delivering large and complex projects eg.




EDF Energy projects: Allenby / Connaught – Land Army infrastructure project,
value of £400 million over 35 years. Heathrow Terminal 5 – transport
infrastructure project, value of £75 million.
Logica projects: BT performance improvement – complex business process
outsource and transformation programme. Elexon – a £50m central services solution
and £100 million 10-year service programme.

Costs & Benefits estimation, and uncertainties
Our estimates are based on:


benchmarking collaborator costs where possible



adding contingency to the costs based on key risks to avoid needing additional
funds to complete project
basing financial and carbon benefits on demand forecasts available from public
sources and on results of trials conducted in the UK and USA
basing reinforcement avoidance - a key benefit both in the trial period and in the
long term - on the belief that various DSM measures and commercial
relationships with aggregators will successfully impact residential, industrial &
commercial and SME demand.




We have identified the following key uncertainties for the costs and benefits estimates:



Availability of key infrastructure required to perform trials.
Carbon benefits are based on flat electricity consumption profiles in order to reflect
the impact the project will bring to a business as usual scenario.
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Box 26: Please provide details of the risks associated with the Project
DNOs must:
 include the key risks associated with delivery of the Project
 detail how the identification of these risks have fed into their risk management
and contingency plans.
STATUS
RISK DESCRIPTION

MITIGATION ACTIONS
(Probabili

SMART METERS
There may not be sufficient energy efficiency measures in
place in the smart meter locations

Energy efficiency measures are being rolled out in the Green
Enterprise District and the Low Carbon Zones and the project
will explore with our Partners deployment of CESP / CERT
funding

M

Installation issues relating to the installation of Smart Meters:
a. Accessibility to sites;
b. Functionality;
c. Data confidentiality.

a) & c) Project will work with GLA and Consumer Focus will
include address selection, acceptance surveys and privacy
and security measures, b) Meters to be installed by Supply
Partners will comply with full industry specification

L

The take up of Time of Use tariffs may be low

Ongoing discussion with suppliers to incentivise take up

M

Ongoing discussion with suppliers to incentivise take up, and
working closely with LDA and Institute for Sustainability to
track and influence developments in the Green Enterprise
District.

M

Aggregators have already made approaches to potential
customers and are confident of being able to meet the
requirements

L

Insufficient numbers of electric vehicles in the trial area

There are currently 500 vehicles in the GLA fleet which will be
available to the project. There will also be collaboration with
the ETI and EDF ESCS EV projects and possible future
collaboration along with TfL with vehicle manufacturers.

M

The project is unable to add monitoring software to electric
vehicle charging posts or control the use of the posts.

Collaboration with TfL will provide access to usage data, etc.

L

DISTRIBUTED GENERATION

Insufficient levels of Distributed Generation available

INDUSTRIAL & COMMERCIAL
Aggregators are unable to attract sufficient load for the
project's requirements
ELECTRIC VEHICLES

ESCS project is looking at data acquisition from privately
The majority of charging posts are privately owned and cannot owned charging posts. Ongoing discussions with potential
be monitored
additional collaborators who have private charging posts, e.g.
retailers

M

PROJECT
Installation of measurement equipment in LV substations may
Potential derogations have been raised in the bid submission
require derogations.

L

The collaborative nature of the project may lead to
infringement of the Competition Act.

The Programme Director will hold regular briefing sessions
with the Director Of Company Shared Services, the
Compliance Officer, the Head of ESCS Legal and the Head of
Networks Legal to ensure the early identification and
avoidance of any potential breaches.

L

A Partner may withdraw from the project

A collaboration agreement has been signed by all Partners,
and a Delivery Contract will be negotiated between September
and November to be ready to sign if funding is awarded.

L

Risks feeding into risk management and contingency plans
Identification of these risks

was a key factor in project planning and solution design

was a main determinant in the scale of the contingency contained within the
overall project budget

allowed the prioritisation of risk based on the impact and probability of
occurrence

ensured that appropriate mitigation measures have been planned.
We will continue to examine and validate risks throughout the project lifecycle in order
to minimise their impact and to inform the project change process.
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Risks associated with the Project continued…(Driven by the material changes)
Risk Description
SMART METERS
The Mayor’s Low Carbon Zones
represent a skewed demographic London
inhibiting potential extrapolation of
findings to London-wide and GB levels of
analysis
The take-up of Time of Use tariffs may
be low

Poor SIM-card reception in smart meters
Unavailability of a SMETS-compliant
smart meter
DISTRIBUTED GENERATION
Insufficient levels of distributed
generation available
INDUSTRIAL & COMMERCIAL
Aggregators are unable to attract
sufficient load for the project’s
requirements
ELECTRIC VEHICLES
Insufficient numbers of electric vehicles

PROJECT
Data privacy concerns may jeopardise
collection and use of certain personal
data

Mitigation Actions

Status
(Probability
)

Install smart meters across all of
London Power Network area.

L

Provide incentives to participate
and a safety net to ensure no
customer is worse off when
compared with what they would
have paid on their current tariff.
Use roaming SIM cards to
maximise telecommunications
provider coverage.
Deploy the currently available
smart meter (L&G 5236).

M

Utilise incentive payments to
attract participants. Develop
monitoring and enabling
introductory propositions.

H

Utilise incentive payments to
attract demand. Increase the
number of aggregators used in
the project.

H

Offer incentives (e.g. free
charging posts) and discounted
EV leasing schemes to attract
participants.

H

Undertake a project-wide Privacy
Impact Assessment. Constitute a
Privacy Impact Group that meets
regularly to manage data privacy
risks and ensure compliance.
Work with partners IT Security
teams to ensure required data
security measures are enacted
and are fit for purpose.

H

L
H

Risks feeding into risk management and contingency plans
Identification of these risks

was a key factor in project planning and solution design

was a main determinant in the scale of the contingency contained within the
overall project budget

allowed the prioritisation of risk based on the impact and probability of
occurrence
d th t
i t
iti ti
h
b
l
d
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Box 27: Please provide details of the risk monitoring procedures you will put in
place for the Project
DNOs must:


outline the project monitoring procedures and processes in place to anticipate
issues with the Project, react to these or determine when it may be
appropriate to suspend a Project or flag to Ofgem that it may have to apply
for a cost over-run.

Project governance will be by regular Project Board and Partner Advisory Group Board
meetings. We will invite Ofgem to these meetings.


Project run under full EEPW governance (based on Prince 2)



Mandatory monthly reporting to the EDF Energy Networks Portfolio Board



Regular risk reviews by the Programme Director with results reported to the
Project Board and Partner Advisory Group Board, included in mandatory
reporting, and fed directly into the risk planning process



Strict financial control through mandatory monthly reporting – including Project
Sponsor oversight to highlight potential overspends before they occur and use of
specified tolerances in projected spend



Ongoing assessment of project delivery risk to ensure a successful outcome



Assurance approaches include:
-

‘Set Up For Success’, to ensure that all necessary project disciplines are in
place and adhered to

-

Strategic project reviews to ensure project meets its objectives

-

Peer project reviews where an independent senior project manager
reviews the project to provide quality assurance and to ensure accurate
project reporting etc.

A Senior Business User will provide quality assurance through regular monitoring of
progress against plan and achievement of key deliverables.
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Section D: Appendices
Please list all the appendices you have attached to this pro-forma and outline
the information which they provide. Where these appendices support any
information provided in the pro-forma, that information should be adequately
referenced
Appendix A

Full Submission Spreadsheet - updated as a result of the
material changes

Appendix B
(1-4

Maps and network diagrams (B1, B2, B3, B4)

Appendix C
Appendix D
Appendix E

Organogram
Project plan - not updated, no material changes
Information sources referenced in Box 15

Summary

Executive summary of optional appendices included

Appendix 1

Additional external collaborators

Appendix 2
Appendix 3

Use cases – updated as a result of the material changes
Assumptions

Appendix 4

2020 Vision & Roadmap / Future Networks organisation
(4A, 4B)

Appendix 5

Collaboration agreement

Appendix 6

Derogations

Appendix 7

Project Direction Cost Table – created and updated as a
result of the material changes
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LCN Fund Second Tier Full Submission
Spreadsheet
LCL CR1 vFinal 111212
(version 1.0)

Appendix A
UKPN

DNO Name:

Submission Date:

11/12/2012

Input cells
Totals cells (of formula within worksheet)
Referencing to other worksheets
Check cells
No Input
Descriptions and pack data
Notes

Spreadsheet has been updated with Change Request costs.
There are no change to benefits.
Pre-award/bid costs have been removed from funding sheet.
Mapping differs from original spreadsheet but consistent with 'Proposed Budget change request July-12 Spreadsheet

Confidential

Second Tier Funding
2010/11

2011/12

2012/13

2013/14

2014/15

2015/16

2016/17

2017/18

Total

Total Project Cost
Labour
Equipment
Contractors
IT
IPR Costs
Travel & Expenses
Payments to users
Contigency
Decommissioning

Other
Total
External funding

DNO extra
contribution

626,030.00
501,000.00
-

1,523,814.00
2,650,844.00

3,490,630.00
189,470.00
2,104,840.00

3,341,460.00
2,442,510.00
1,017,740.00

2,022,180.00
838,280.00
138,070.00

1,450,700.00
919,740.00
11,340.00

5,000.00
12,600.00
157,000.00
-

5,000.00
913,520.00
572,580.00
-

5,000.00
1,305,880.00
1,420,000.00
-

5,000.00
847,420.00
-

2,763,687.00
8,723,227.00

2,707,627.00
11,000,437.00

1,741,117.00
7,470,527.00

1,397,434.00
4,631,634.00

Any funding that will be received from External Collaborators and/or External Funders
Labour
Equipment
Contractors
IT
IPR Costs
Travel & Expenses
Payments to users
Contigency
Decommissioning
Other
1,220,834.00
1,523,337.00
1,523,337.00
1,523,337.00
Total
1,220,834.00
1,523,337.00
1,523,337.00
1,523,337.00

Any funding from the DNO which is in excess of the DNO Compulsory Contribution
Labour
57,916.00
569,745.00
465,362.00
393,235.00
Equipment
Contractors
IT
IPR Costs
Travel & Expenses
Payments to users
Contigency
Decommissioning
Other
35,000.00
93,787.00
189,292.00
130,921.00
Total
92,916.00
663,532.00
654,654.00
524,156.00

Initial Net Funding Required
Labour
Equipment
Contractors
IT
IPR Costs
Travel & Expenses
Payments to users
Contigency
Decommissioning
Other
Total

calculated from the
568,114.00
501,000.00
267,980.00
1,337,094.00

Direct Benefits

from Direct Benefits sheet
-

Total

Direct Benefits

tables above
2,920,885.00
189,470.00
2,104,840.00
5,000.00
12,600.00
157,000.00
1,146,563.00
6,536,358.00

-

2,876,098.00
2,442,510.00
1,017,740.00
5,000.00
913,520.00
572,580.00
994,998.00
8,822,446.00

-

1,628,945.00
838,280.00
138,070.00
5,000.00
1,305,880.00
1,420,000.00
86,859.00
5,423,034.00

-

10,931,000.00
4,390,000.00
3,772,990.00
20,000.00
2,232,000.00
2,997,000.00
-

-

380,834.00
380,834.00

-

-

-

(Incls Partner contributions, inflation, accomodation - Refer to
10,133,679.00 Appendix 3 - ASSUMPTIONS & NOTES)
34,476,669.00

-

6,171,679.00
6,171,679.00

308,742.00
693,000.00

858,000.00
1,859,742.00

-

-

-

1,795,000.00
693,000.00
1,307,000.00
3,795,000.00

1,141,958.00
226,740.00
11,340.00
5,000.00
847,420.00
158,600.00
2,391,058.00

-

-

-

9,136,000.00
3,697,000.00
3,772,990.00
20,000.00
2,232,000.00
2,997,000.00
2,655,000.00
24,509,990.00

-

-

1,850,000.00

680,000.00

1,170,000.00

If Direct Benefits is greater than DNO Compulsory Contribution - complete this table (to equal the value of Direct Benefits)
Labour
Equipment
Contractors
IT
IPR Costs
Travel & Expenses
Payments to users
Contigency
Decommissioning
Other
Total
-

DNO Compulsory Contribution
Labour
Equipment
Contractors
IT
IPR Costs
Travel & Expenses
Payments to users
Contigency
Decommissioning
Other
Total

-

-

-

-

If Direct Benefits is not greater than the DNO Compulsory Contribution - complete this table (to equal 10% of Initial Net Funding Required)
90,394.00
889,235.00
726,318.00
613,745.00
480,308.00

-

90,394.00

889,235.00

726,318.00

613,745.00

480,308.00

-

-

-

2,800,000.00
2,800,000.00

477,720.00
501,000.00
267,980.00
1,246,700.00

2,031,650.00
189,470.00
2,104,840.00
5,000.00
12,600.00
157,000.00
1,146,563.00
5,647,123.00

2,149,780.00
2,442,510.00
1,017,740.00
5,000.00
913,520.00
572,580.00
994,998.00
8,096,128.00

1,015,200.00
838,280.00
138,070.00
5,000.00
1,305,880.00
1,420,000.00
86,859.00
4,809,289.00

661,650.00
226,740.00
11,340.00
5,000.00
847,420.00
158,600.00
1,910,750.00

-

-

-

6,336,000.00
3,697,000.00
3,772,990.00
20,000.00
2,232,000.00
2,997,000.00
2,655,000.00
21,709,990.00

19,410,749.46
400,681.99

14,164,308.45
339,757.40

6,407,937.85
209,120.04

1,807,768.89
84,248.27

Check whether total Direct Benefits (cell K56)> 10%
of Initial Net Funding Required (cell K53) and therefor
which of the Direct Benefits or DNO Compulsory
Contribution tables below should be completed
<=10%: complete DNO Compulsory Contribution table

If this table has been completed,
check on whether total equals
total Direct Benefits in cell K56 above
OK

Check on whether total = 10%
of Initial Net Funding Required
OK

Funded by LCNF
Labour
Equipment
Contractors
IT
IPR Costs
Travel & Expenses
Payments to users
Contigency
Decommissioning
Other
Total
balance
interest

20,657,449.46

Bank of England interest rate
interest rate used in calculation

0.5%
2.0%

(18,732.84)
18,732.84

(0.00)
(0.00)

(0.00)
(0.00)

(0.00)
(0.00)

Second Tier Funding Request

20,657,449.46
1,052,540.54
21,709,990.00
20,657,449.46

-

£

click this button to
calculate the Second
Tier Funding Request

n.b the Second Tier Funding Request calculation should use the Bank of England Base rate plus 1.5% on 31 June of the year in which the Full Submission is made.

LCL CR1 vFinal Appendix A 111212 Confidential & Restricted.xlsb Second Tier Funding Request
11/12/2012 12:52
2/5

Direct Benefits
Direct Benefit - Revenue included in the DNO's FBPQ for DPCR5 that will be saved through undertaking the Second Tier Project
- Incentive payments generated as a result of the Project for the duration of the Project

Description of Direct Benefit
Incentive payments generated as a result of the
Project for the duration of the Project

Total Direct Benefits

2010/11

2011/12

2012/13

Value of Direct Benefit
2014/15
2015/16 2016/17

2013/14

680,000

-

-

-

-

680,000.00

n.b. These are Direct Benefits associated with the Project itself, not the wider deployment of the Solution

2017/18 Total

1,170,000

1,170,000.00

-

-

1,850,000.00
1,850,000.00

Net Benefits
DNO should use this section to outline the costs & benefits of deploying the Solution nationwide
The assumptions made in calculating these cost and benefits should be clearly laid out Box 15 of the Full submission pro-forma
n.b. DNOs are free to insert more rows into the spreadsheet to capture the costs and benefits
2010/11

2011/12

2012/13

2013/14

2014/15

Costs
Cost to the DNO for
nationwide roll out of
solution (Post RPI)
Cost to the DNO for
enabling I&C Demand
Side Management (Peak
Demand Shifted by 8%)

Total Cost
Benefits
Direct Benefits
Carbon Benefits
Value of Carbon saved for

-

-

-

-

-

-

-

-

-

2015/16

2018/19

2019/20

2020/21

2021/22

2022/23

2023/24

2024/25

2025/26

2026/27

2027/28

2028/29

2029/30

186,752.89

186,752.89

186,752.89

186,752.89

12,187.12

18,770.60

25,698.20

32,983.65

40,641.13

48,685.36

57,131.58

65,995.54

75,293.58

85,042.59

95,260.07

105,964.13

117,173.51

128,907.59

141,186.47

198,940.01

205,523.49

212,451.09

219,736.54

227,394.02

48,685.36

57,131.58

65,995.54

75,293.58

85,042.59

95,260.07

105,964.13

117,173.51

128,907.59

141,186.47

403,529.72

479,851.02

569,512.36

673,587.69

797,969.10

948,928.87

1,094,111.55

1,220,654.91

680,000.00

1,170,000.00

8,925.60

15,377.21

23,770.37

34,945.47

59,670.82

Total Carbon benefits
4,013.97
Other Benefits
Avoided reinforcement spe
Avoided/deferred reinforce
Avoided/deferred reinforce
I&C DSM - contract payme
Reduced losses
Total Other Benefits
Total Benefits
4,013.97
Net Benefit
4,013.97
for NPV calc
NPV
39,114,563.96

8,925.60

15,377.21

23,770.37

34,945.47

8,925.60
15,377.21
23,770.37
8,925.60
15,377.21
23,770.37
Assuming the project starts in 2011

714,945.47
714,945.47
-

Value
3.5%
3%

2017/18

186,752.89

4,013.97

Social Time Preference Rate
Discount rate (project years 1 to 30)
Discount rate (project years 30+)

2016/17

-

-

90,862.64

126,630.43

165,609.62

209,491.37

276,758.48

337,095.57

59,670.82

90,862.64

126,630.43

165,609.62

209,491.37

276,758.48

337,095.57

403,529.72

479,851.02

569,512.36

673,587.69

797,969.10

948,928.87

1,094,111.55

1,220,654.91

73,349.31
216,362.75
2,750.00
6,290.13
56,762.59
355,514.78
1,585,185.60
1,386,245.59
-

37,957.49
119,940.17
5,692.50
9,435.19
59,362.90
232,388.25
323,250.90
117,727.40
-

46,800.09
142,880.69
11,000.00
12,580.25
62,073.06
275,334.09
401,964.52
189,513.42
-

61,760.51
188,554.85
16,500.00
15,725.32
64,900.20
347,440.88
513,050.50
293,313.97
-

73,832.70
225,411.24
22,000.00
18,870.38
67,838.83
407,953.16
617,444.53
390,050.51
-

88,395.33
269,870.94
24,750.00
22,015.44
70,903.66
475,935.37
752,693.85
704,008.49
-

101,157.16
308,832.81
27,500.00
25,160.50
74,099.93
536,750.40
873,845.97
816,714.39
-

113,392.90
346,188.53
27,500.00
28,305.57
77,429.42
592,816.42
996,346.14
930,350.60
-

264,940.60
837,173.88
27,500.00
31,450.63
80,901.20
#######
#######
#######
-

236,468.78
721,939.19
27,500.00
34,595.69
84,521.16
#######
#######
#######
-

158,265.30
466,844.41
24,803.42
37,740.76
88,295.40
775,949.30
#######
#######
-

274,465.42
837,942.91
27,500.00
40,885.82
92,227.31
#######
#######
#######
-

398,934.90
#######
26,570.05
44,030.88
96,321.94
#######
#######
#######
-

404,783.49
1,235,804.00
27,500.00
47,175.95
100,590.21
1,815,853.66
2,909,965.21
2,781,057.61
-

1,001,077.16
3,056,288.56
27,500.00
50,321.01
105,039.28
4,240,225.99
5,460,880.90
5,319,694.43
-

2030/31

2031/32

2032/33

2033/34

2034/35

2035/36

2036/37

2037/38

2038/39

2039/40

2040/41

2041/42

2042/43

2043/44

2044/45

2045/46

2046/47

2047/48

2048/49

2049/50

154,030.91

167,462.41

181,503.20

196,176.30

211,505.52

227,515.48

244,231.66

261,680.42

279,889.02

298,885.64

318,699.46

339,360.63

360,900.33

383,350.82

406,745.45

431,118.68

442,672.66

454,536.29

466,717.86

479,225.90

154,030.91

167,462.41

181,503.20

196,176.30

211,505.52

227,515.48

244,231.66

261,680.42

279,889.02

298,885.64

318,699.46

339,360.63

360,900.33

383,350.82

406,745.45

431,118.68

442,672.66

454,536.29

466,717.86

479,225.90

1,445,416.60

1,669,749.43

1,887,621.28

2,090,655.29

2,309,487.31

2,508,483.72

2,731,739.34

2,931,344.57

3,141,389.35

3,323,744.94

3,526,021.07

3,697,418.44

3,776,297.83

3,912,627.96

4,063,128.08

4,294,945.88

4,554,395.23

4,791,192.38

5,046,042.59

5,295,651.89

1,445,416.60

1,669,749.43

1,887,621.28

2,090,655.29

2,309,487.31

2,508,483.72

2,731,739.34

2,931,344.57

3,141,389.35

3,323,744.94

3,526,021.07

3,697,418.44

3,776,297.83

3,912,627.96

4,063,128.08

4,294,945.88

4,554,395.23

4,791,192.38

5,046,042.59

5,295,651.89

174,714.14
533,402.28
3,437.50
53,466.07
13,709.57
778,729.57
2,224,146.16
2,070,115.25
-

150,067.49
458,156.03
3,437.50
56,611.13
14,313.72
682,585.87
2,352,335.30
2,184,872.90
-

150,351.64
459,023.56
3,437.50
59,756.20
14,943.34
687,512.23
2,575,133.51
2,393,630.31
-

192,599.06
588,004.93
3,300.00
62,901.26
14,984.01
861,789.27
2,952,444.56
2,756,268.25
-

138,974.77
424,289.99
3,162.50
66,046.32
14,989.09
647,462.68
2,956,949.99
2,745,444.47
-

111,242.68
339,623.92
3,025.00
69,191.39
14,964.79
538,047.77
3,046,531.49
2,819,016.02
-

148,579.83
453,614.24
2,887.50
72,336.45
14,908.63
692,326.65
3,424,065.98
3,179,834.32
-

81,480.02
248,758.50
2,750.00
75,481.51
14,818.00
423,288.03
3,354,632.60
3,092,952.18
-

63,358.00
193,431.96
2,612.50
78,626.58
14,690.12
352,719.16
3,494,108.50
3,214,219.49
-

66,736.05
203,745.16
2,475.00
81,771.64
14,522.06
369,249.91
3,692,994.85
3,394,109.20
-

95,616.77
291,918.01
2,337.50
84,916.70
12,345.69
487,134.68
4,013,155.75
3,694,456.29
-

57,861.24
176,650.37
2,200.00
88,061.77
12,064.57
336,837.95
4,034,256.39
3,694,895.76
3,694,895.76

24,479.17
74,734.91
2,062.50
91,206.83
11,743.06
204,226.47
3,980,524.30
3,619,623.97
3,619,623.97

21,055.89
64,283.64
1,787.50
94,351.89
10,565.87
192,044.80
4,104,672.75
3,721,321.93
3,721,321.93

42,585.42
130,013.28
1,650.00
97,496.95
10,124.85
281,870.50
4,344,998.59
3,938,253.14
3,938,253.14

17,470.12
53,336.29
1,512.50
100,642.02
9,634.29
182,595.22
4,477,541.10
4,046,422.42
4,046,422.42

17,341.92
52,944.87
1,512.50
100,642.02
10,000.32
182,441.62
4,736,836.85
4,294,164.18
4,294,164.18

17,215.60
52,559.23
1,512.50
100,642.02
10,379.66
182,309.02
4,973,501.40
4,518,965.11
4,518,965.11

1,512.50
100,642.02
10,772.78
112,927.30
5,158,969.89
4,692,252.03
4,692,252.03

19,686.25
60,102.12
1,512.50
100,642.02
11,180.17
193,123.05
5,488,774.94
5,009,549.04
5,009,549.04
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Low Carbon London – A Learning Journey

High-level use cases

Introduction
This document presents the use cases that are proposed to be explored in the Low Carbon London (LCL)
project. The document begins by setting the context for the use cases presented, before introducing the
rationale behind the structure of the use cases and providing a summary of each individual use case. Of
utmost importance to the specification of the use cases is the learning expected to be present in the outcomes
of the trials and experiments undertaken – this is presented in this document. Finally, a high-level overview of
the LCL solution is presented, demonstrating the main functional elements of the technical solutions required
to undertake the trials.
The use cases presented here are concerned with identifying the high-level activities and outcomes of the
various trials to be undertaken in the LCL project. This document will be used as a foundation for the LCL trials
and forms the basis for the detailed engineering design work to be performed for each trial. The use cases are
not focused on specific solutions or products (although in some cases some are mentioned) but are focused on
defining the set of requirements to be addressed by the project. Undertaking the trials associated with these
use cases will allow EDF Energy Networks to extract significant learning regarding the role of the Distribution
Network Operator in planning and operating low carbon networks, enabling and facilitating the adoption of
low carbon technologies and ensuring benefits can be shared and optimised throughout the entire low carbon
supply chain.
This document should be considered “live” and will be updated on a continuous basis to improve the level of
detail in contains.
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Low Carbon London – Context diagram
A Low Carbon UK
The UK Low Carbon Transition Plan / The UK Renewable Energy Strategy / The UK Low Carbon Industrial Strategy / Low Carbon Transport: A Greener Future
Reduction of the UK’s CO2 emissions (34% reduction of CO2 emissions by 2020 & GHG emissions by at least 80% by 2050, both set against a 1990 baseline) - UK Climate Change Act 2008
Security of the UK’s energy supply (reduce net UK gas demand by 29% in 2020, increase of low carbon generation, investment in new Nuclear power stations and CCS (Funding up to four ‘commercial scale’ demonstrations))
Strong UK Low Carbon economy (UK to be world centre of the green economy - the global market for low carbon goods and services could grow to over £4.3 trillion by 2015)
Affordability – transition to a Low Carbon UK must be affordable
40% of UK’s electricity from low carbon sources by 2020
30% of UK’s electricity from renewables by 2020

Increase of large scale centralised
intermittent wind generation

Localised increased levels of
distributed generation (including
micro-geneartion)
- FIT (< 5MW low carbon electricity

-Approximately 30GW of wind by 2020

Challenges:
- Demand response to provide backup
for intermittent renewable
- Demand response to provide
balancing services
- Flexible demand to provide reserve
and frequency regulation services
Solutions
Demand to follow generation Demand Side Management, Storage,
Demand Response, Distributed
Generation, Tariffs, etc
Opportunities
- DSM used to reduce the need for
network reinforcement
- Learning opportunities

generators)

- Renewables Obligation Certificates
(ROCS)

Challenges:
Reverse power flows, increase faultlevels, voltage constraints, instability
(e.g. angular stability and low
frequency)
Solutions
- Active network management to
facilitate connection of DG
- Fault current limiters
- GenAVC
- Dispatch/curtailment
Opportunities
- DG to support localised demand and
hence reduce the need for network
reinforcement
- Learning opportunities

Localised Electrification of Heat & Transport

Roll out of Smart Meters

- 14% CO2 reduction from transport by 2020

- Mandated for all residential
customers & majority of SMEs
by 2020
- Mandated Smart Grids
functionalities

- Test Bed UK (£400 million on infrastructure
deployment, EV incentives (Plug-In Car Grant) and
EV technology development)
- Plugged in places (funding for EV re-charging
infrastructure)

Transforming homes and
communities
- 29% CO2 reduction from homes by
2020
- zero carbon homes from 2016.
- Tackling fuel poverty (Warm Front
& Energy Efficiency)
- CERT & CESP

Transforming
Workplaces & jobs
- 13% CO2 reduction from
workplaces by 2020
- 500,000additional UK jobs
in the renewable energy
industry by 2020

- RHI: generation of heat from renewable sources
(subject to coalition’s government support)

Challenges:
High demands & new network peaks, network
thermal constraints
Solutions
Smart EV Charging and Smart Heat Storage/
control, Tariffs
Opportunities
- Smart control to reduce the need for
network reinforcement
- Learning opportunities

Opportunities

Challenges

- Increase LV network visibility
- Customer demand profile
- Support smart control of Evs
and Heat Pumps
- Enable use of ToU tariffs
- Monitoring impact of DG in
load and voltage profiles
- Enable demand side
management
- Learning opportunities
- Enabling Smart Grids

Customer engagement
Opportunities
- Demand Side Management
-Energy Efficiency for Demand reduction
- Community involvement
- Learning opportunities

The Low Carbon London Project

Why London?

LPN - Existing network challenges
- Summer peak demand
- high load densities in the central area
- very high levels of utilisation
- sustained high levels of load growth
- high fault levels
- very high levels of quality of supply must be maintained
- very high costs of reinforcement due to severe limitations on availability of service routes
and substation sites.
- LV interconneted MV network design precludes transfer capacity – main substations
becoming heavily loaded
- Aging LV network – LV faults
- Interconnected LV network
- Limited of inexistent LV network monitoring
- Lack of visibility of latent generation

- Mayor of London's CO2 reduction targets (London generates around 47.5 million tonnes of CO2 a year, which the Mayor of London aims to
reduce by 60 % by 2025 compared to 1990 levels).

- London has the highest CO2 emissions (per km2) in the UK
- PiP & Mayor’s Transport Strategy (7,500 Charging Points by 2013 & 25,000 by 2015; 100,000 electric vehicles by 2015; London Congestion
charge exemption for EVs)
- Mayor’s Renewable Targets (25% of electricity and heat to be supplied from local generation by 2025, 68MW of photovoltaic , 6MW of microwind electricity generation, 168MWth of heat demand to be supplied by ground or air sourced heat pumps)
- GLA Energy Efficiency and Community engagement programmes (improving EE in 14,000 existing residential homes across 10 London boroughs)
- LDA’s Green Enterprise District (New low carbon developments and redevelopments in the Lower Lea Valley and Thames Gateway)
- Combined impact of electric vehicles, heat pumps, and decentralised / micro-generation on an already highly utilised network
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Use Case 01 (U01): Wind Twinning
The Low Carbon Transition Plan sets out the requirement for the UK to produce 40% of all electricity from low
carbon sources by 2020. In order to achieve this it is expected that around 30% of all electricity production will
1
be from renewable energy sources . The UK Renewable Energy Strategy sets a goal of 34GW of wind
2
generation to be available in GB by 2020 . Current forecasting capability is limited and studies have shown that
a 30% error in four-hour head forecasts even at an aggregated level of wind generator production would not
3
be uncommon . The intermittent and variable nature of wind energy will therefore impact at a national
system operation level where there is likely to be a requirement for either additional thermal peaking plant
operating in spinning reserve mode or OCGT generation on cold standby to provide the necessary capacity
reserve and balancing should renewable generation output deviate significantly from short-term forecast
values. Neither of these solutions is carbon-friendly and gives rise to higher levels of plant margin.
In this use case, the ability of demand to follow local and national wind energy production and the
corresponding impacts on distribution networks will be identified and explored. This form of “twinning”
demand with wind generation will be trialled in two use cases. In use case U01.1, day ahead Time of Use (ToU)
wind twinning tariffs will be designed and offered to a relatively small number of residential and Small and
Medium Enterprise (SME) customers by electricity suppliers. This ToU tariff will provide an incentive for
customers to plan their use of non time-of-day (or time-of-week) critical electrical appliances to coincide with
times when the wind energy output is expected to be high; for example by using washing machines and
tumble driers on windy days .
In use case U01.2, commercial aggregators will contract with and/or control the demand of Industrial and
Commercial (I&C) customers to provide localised demand response to National Grid, essentially providing
Short Term Operating Reserve (STOR) reducing the need for the provision of balancing services from thermal
plant to cope with short-term variations in wind generation outside the forecast range.
It is expected that the trials associated with this use case will take place later in the LCL project.
The potential conflicts of these wind twinning goals with the operation of the distribution network are
explored in use case U05.3.

1

http://www.decc.gov.uk/assets/decc/white%20papers/uk%20low%20carbon%20transition%20plan%20wp09/1_20090724153238_e_@@
_lowcarbontransitionplan.pdf
2

http://www.decc.gov.uk/assets/decc/What%20we%20do/UK%20energy%20supply/Energy%20mix/Renewable%20energy/Renewable%20
Energy%20Strategy/1_20090717120647_e_@@_TheUKRenewableEnergyStrategy2009.pdf
3

IEA Wind Task 25, Design and operation of power systems with large amounts of wind power, Final report Phase one 2006-2008, VTT
Research notes 2493, 2009 (http://www.vtt.fi/inf/pdf/workingpapers/2007/W82.pdf )
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U01.1 – Wind Twinning using day ahead ToU tariffs
In this use case, ToU tariffs will be offered to a limited set of customers at half hourly intervals on a day ahead
basis to achieve wind twinning. ToU tariffs will be designed in collaboration with Energy Suppliers, EDFEN,
National Grid and Imperial College. Customers participating in the trial will be price protected; at the end of
each billing period the cost to each consumer will be compared with the cost of energy had they been on a
standard tariff. Any benefit to the customer will remain and any increase in costs will not be levied on the
customer. The mechanism for achieving this could be the variation of the Distribution Use of System (DUoS)
charge levied by EDFEN for electricity supplied to the participating customers by predefined amounts,
dependent on the prevailing and forecast wind generation (either locally or nationally). This could exist as an
arrangement between EDFEN and the electricity suppliers, which will require to be passed on to the
participating customers. In this use case, the best means of establishing the ToU tariffs will be explored with
electricity suppliers.
The means of responding to the ToU tariffs will vary across the trial areas, but is expected to result in the
shifting of scheduled loads to times of cheaper electricity (when there is higher wind energy output). The
degree to which this is achieved and the corresponding impact on the distribution network will be observed
and quantified.
Location: London-wide, where connected to the London Power NetworkLCL Green Enterprise District Zones
Volumes: Less than 100 Up to c. 1,500 residential and SME customers
Sample of envisaged experiments and associated learning points
Challenges/Opportunities

Sample of envisaged experiments

Learning points

Wind energy forecasts based on
information from National Grid.

Design wind twinning ToU
tariff structure for
residential and SME
customers.

Identify desirable demand response to
be achieved through wind twinning
ToU tariffs (in collaboration with
electricity suppliers and National
Grid).

The design and implementation of new
tariffs for residential and SME
customers that deliver wind twinning.

Identify scenarios for the price
elasticity of demand and
corresponding tariff structure to
achieve desired demand response.

The best way to implement wind
twinning ToU tariffs (e.g. time
resolution of ToU tariff and observed
price elasticity).

Test wind twinning ToU tariff based on
variations of assumptions, including
price elasticity.

The impact of wind twinning ToU
tariffs on customer profiles.

Observe changes in customer profiles
using smart meters (as described in
U04)
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Identify network power flows in the
areas with customers on wind
twinning ToU tariffs and analyse data
both with and without the ToU tariffs.
Extrapolate results of trials to consider
the distribution network impacts if
rolled out across London and the UK,
taking account of different
environmental conditions across the
UK.

The impact on the distribution network
in terms of power flows, voltage
profiles and losses of different wind
twinning ToU tariffs.
The issues associated with wind
twinning tariffs impacting and
conflicting with distribution network
operation if deployed at scale.
Understand how new electricity tariffs
that enable wind twinning may impact
on demand profiles and therefore the
distribution network

Data to be collected
The following data will be collected and used within this use case:
−
−
−
−
−
−

Day ahead demand and wind generation forecasts from National Grid
Met Office weather forecasts
Actual wind generation profiles
Real power, reactive power, voltage and current from distribution network locations at appropriate
intervals
Price elasticity of residential and SME customers
Availability data from Aggregators to update an assessment of the likely response

High-level roles and responsibilities
−

−

−

−

−

EDFEN
 Monitoring of distribution network locations
 Design of ToU tariffs (including assumptions regarding price elasticity of demand)
Imperial College
 Identification of distribution network impacts of different ToU tariffs
 Design of ToU DUoS tariffs (including assumptions regarding price elasticity of demand)
Electricity suppliers
 Design of ToU Energy tariffs (including assumptions regarding price elasticity of demand)
 Provision of smart meters and recruitment of customers to trial wind twinning ToU tariffs
National Grid
 Design of ToU tariffs
 Provision of wind generation forecast
Met Office
 Weather forecast for day-ahead and longer time periods
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U01.2 – Wind Twinning of I&C customers to provide reserve capacity and frequency regulation
In the UK, Commercial aggregators currently participate in the balancing market and provide National Grid
with Short Term Operating Reserve (STOR). The commercial aggregators contract with I&C customers to
identify the real power response that can be delivered through the coordinated control of aggregated I&C
customer demand (and possibly onsite or standby generation). National Grid make use of the service being
offered by commercial aggregators to avoid the use of more expensive and more carbon intensive forms of
4
providing spinning reserve. In the ‘Operating the System in 2020’ consultation document, National Grid
identify that the requirement for STOR will double from 4GW to 8GW to accommodate the anticipated growth
in intermittent generation, of which wind is the main source.
The implications are that the variability and unpredictability of wind generation could result in rapidly
changing and uncertain requirements for reserve capacity and frequency regulation through STOR (and
potentially other aspects of the balancing mechanism). This uncertainty and variability could result in
significant short-term variability in the price of electricity, even at low levels of wind farm power production.
Determining how to make use of the demand side management capability of I&C customers is therefore a
crucial part of meeting the challenge of wind twinning, providing the capability to manage and counteract the
short-term variations in wind power in a manner that complements the shifting of residential and SME
demand to times of high wind output as described in U01.1. If this is to be the case, significant levels of
demand (in the MW range) could be controlled according to STOR contracts and could negatively impact on
the performance and operation of the distribution network in terms of rapidly and uncontrollable changes to
power flows and voltage profiles. In some cases, this could impact on the performance and limit the access of
other low carbon technologies. These issues will be explored in this use case.

Sample of envisaged experiments and associated learning points
Challenges/Opportunities
Work with commercial
aggregators to identify
trial locations below
specific primary
substations.

Actions taken by
aggregated I&C
customers in response to
requests from NG.
Impact on distribution
network power
performance.

4

Sample of envisaged experiments

Learning points

Commercial aggregators establish I&C
customer group in trial area and
contractual relationship to provide
STOR to National Grid.

The effectiveness of commercial
aggregators at achieving I&C customer
involvement in particular network areas.

Monitor power flows at primary
substations in the trial areas and
collate any other network
measurements that are available from
the trial area, e.g. voltage at
monitored network locations,
potentially including smart meters, as
described in use case U04.

Understand how much STOR capacity
offered to National Grid by the
commercial aggregator varies in terms of
its magnitude and price.

Observe interactions between the
commercial aggregator and National
Grid in order to understand how
much STOR capacity can offered to
National Grid at each half hour
interval and the associated price, how
much STOR does National Grid
contract with from the commercial

The actual capacity made use of by
National Grid during each settlement
period.

http://www.nationalgrid.com/uk/Electricity/Operating+in+2020/
9

Understand how often National Grid
contract with the commercial aggregator
based on the offered capacity and price.

The effectiveness of the Aggregator in
providing the contracted response.
The cost to the commercial aggregator of
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aggregator, how often does National
Grid exercise the option of STOR from
the commercial aggregator and what
would the penalty be for the
commercial aggregator of not
delivering the agreed STOR.

Extrapolate trial results
to consider widespread
deployment in London
and the UK.

Based on the trial results, develop and
study scenarios for the growth of
STOR services being provided by
distribution connected I&C customers
(in line with estimated growth in the
requirement for STOR according to
National Grid) via commercial
aggregators.
Consider the potential impacts on the
connection and operation of other
low carbon technologies.

being prevented offering STOR to
National grid due to local distribution
network constraints and
recommendations to address and
overcome this issue.
Likely levels of participating I&C
customers based on typical types of
primary substations in London.
Outline typical distribution network
impacts and associated costs or benefits
accrued. Extrapolate to consider costs
and benefits if deployed across London
and the UK.
The impacts of varying demand for
electricity based on STOR contracts on
the economic viability of the connection
and operation of other low carbon
technologies.

Data to be collected
The following data will be collected and used within this use case:
−
−
−
−

Aggregator bids to National Grid for provision of STOR services
National Grid response to bids and technical actions requested
Monitored response of aggregated I&C customers and individual I&S customer responses where
possible
Real power, reactive power, voltage and current at primary substations and potentially at other
network locations, including possible smart meter data from customer premises

−
High-level roles and responsibilities
−

−
−

EDFEN
 Contract with demand aggregators
 Implement network monitoring and manage associated data
National Grid
 Contract with commercial aggregator for STOR
Demand Aggregators
 Contractual framework and recruitment of new I&C customers for the provision of STOR
services to National Grid
 Implement monitoring and control of I&C customers
 Share information with EDFEN regarding bids to National Grid in terms of MW capability
offered and price, contracted response with National Grid, monitoring and logging of
individual or aggregated response on a per network area basis
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Use case 02 (U02): Enabling and Integrating Distributed Generation
The Low Carbon Transition Plan introduces an ambitious strategy for 30% of the UK electricity to be supplied
from renewable sources by 2020. Incentives for renewable and low carbon generation in the form of the
Renewables Obligation and Feed-in Tariffs (FIT) are expected to encourage an increase in both large scale
renewable generation and low carbon generation up to 5 MW. Moreover, the Mayor of London Renewables
strategy positions London as a leader in the uptake of low carbon technologies such as combined heat and
power, communal heating, renewable energy from waste, photovoltaics, solar water heating, wind, and
ground-coupled heating and cooling, which will need to be deployed across EDFEN’s LV and HV networks.
In order to support the connection of existing and new DG units on London’s distribution network, EDFEN will
require increased visibility and controllability of network components and parameters, connected devices and
DG units. New connection solutions that provide better economy for low carbon users of the network and
facilitate increased access to the existing infrastructure, while maintaining or improving network security and
reliability, are required. The deployment of technologies such as Active Network Management (ANM) will
allow EDFEN to maximise the use of the existing network, avoiding or delaying the requirement to invest in
new network infrastructure to enable increased DG connections, thereby providing flexibility in the planning
and operation of low carbon networks.
The connection and operation of DG units presents EDFEN with a number of network planning and operation
challenges in light of potential constraints such as power flow management, voltage control and fault level
management. There is also the potential impact of DG operation on power quality and network losses. DG
will impact on the direction and magnitude of power flows, which requires careful consideration at the
network planning stage and mitigation strategies to be identified and implemented. DG has the potential to
alter the voltage profile on the network and impact on the operation and effectiveness of existing voltage
control schemes, such as transformer tap changing operation. Moreover, the introduction of directly
connected AC generation to the 11kV network will lead to an increase in fault level that could be an issue in
areas where the existing fault level is already high, which is the case in many areas of the London distribution
network. The interaction and resolution of these various issues requires careful consideration of the balance
between potential benefits and effects, e.g. increased loading and utilisation of the network will result in a rise
in network technical losses.
However, the connection and operation of DG units can provide EDFEN with a number of opportunities. There
is a significant opportunity for EDFEN to play a central role in enabling the deployment of low carbon
technologies. New DG units might be more readily connected using new novel technologies such as ANM, that
facilitate connections by increasing access to the existing network infrastructure. Existing DG units can also be
integrated within ANM schemes to resolve network constraints. ANM solutions manage and coordinate the
output of multiple DG units to meet network constraints, requiring new commercial arrangements with DG
developers to permit their output to be regulated by an ANM scheme. The deployment of ANM involves the
addition of hardware and software on the distribution network at substations (as described in use case U06.b),
at critical network locations and at the DG sites. By making the network more ‘active’ EDFEN will enable
increased DG connections to the existing network infrastructure. EDFEN will also require the network planning
process to evolve to consider ANM as a connection solution for new DG units, where network reinforcement
would previously have been required or as a means of avoiding the need for reinforcement through the
connection and operation of DG units. The network planning process will need to identify the best approach in
terms of economics and carbon, and identify when the building of new infrastructure is in the best interests of
all parties.

The penetration of DG is expected to increase across all voltage levels; EDFEN will explore the implementation
of a number of technical and commercial solution options to achieve greater visibility and control of
distribution networks with a high penetration of DG. This will help to facilitate increased access for DG,
maximise the use of the existing LV and HV infrastructure and primary substation capacity in order to:
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Avoid/defer network reinforcement costs (and resolve existing/anticipated network constraints)
Resolve network constraints arising from increased DG connections
Identify and test different solutions to enhance the ability of small DG connections to remain
connected during system disturbances
Identify and test different commercial and technical solution options to provide increased operational
flexibility with regard to the control of DG
Determine the value proposition of different solution approaches
Demonstrate smarter means of increasing the amount of DG that can be connected to the existing
network through ANM solution deployment and enhanced planning and operation

U02.1 – Monitor and Facilitate DG Connections to the LV and HV Distribution Networks
Outside of central London, the existing HV network has extensive remote control and automation but with
load monitoring only available at the Main Substation. It is generally configured in an open ring topology and
there are limited options for reconfiguration to relieve congestion at HV. In Central London the HV open rings
are more generally arranged in mutually supporting feeder groups with LV interconnection within the groups
which provides ‘no-break supply’ protection in the event of a single HV fault. Automation is therefore not only
unnecessary but impractical other than by breaking the LV interconnection which would reduce quality of
supply. In such cases, the LV networks are generally heavily loaded but the interconnection does provide a
degree of HV load optimisation. In both the outer and central London case, the LV network, as in other parts
of the UK, is essentially “passive”, due to the lack of network monitoring and control. In this Use Case, EDFEN
will identify solutions (anticipated to include LV and HV monitoring devices and/or smart meter data) to
monitor the power production of domestic and other DG units (real-time or near-time) connected to the LV
and HV networks. Where the control of DG units has the potential to manage constraints on the LV and HV
networks, ANM technology will be deployed to automate and coordinate the control of multiple DG units to
meet multiple network constraints.
Use Case Location
− G59 Generator sites and associated primary or secondary substations (detailed location analysis will
be carried out during the detailed design stage)
Use Case Volumes
− Anticipated maximum of 10 DG units per LV or HV ANM installation
− Anticipated maximum of 5 LV and HV network measurement locations per LV and HV ANM
installation
− An assumed percentage of G59 levels
Sample of envisaged experiments and associated learning points
Challenges/Opportunities

Sample of envisaged experiments

Detailed identification of
G59 DG units that can be
included within the trial

Identify and collate information regarding
existing LV and HV connected DG units
(including standby, short-term parallel
and long-term parallel DG units) and
invite DG units to participate in the LCL
project
Identify new low carbon DG units and
invite to participate in the LCL project
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Learning points
Understand how to engage with DG
developers connected to the LV and
HV network
Quantify how much DG capacity is
there on the LV and HV network
Understand how much DG capacity
connected to the LV and HV network
will participate in the LCL trial

Low Carbon London – A Learning Journey
Use cases document

version 1.031
11th December, 2012

Understand how LV and HV
connected DG units can be monitored
and controlled

Identify and implement
technical solutions to
monitor and control
LV&HV connected DG
units

Increase the visibility of
LV and HV networks
where DG is connected

Plan for the deployment
of ANM on LV and HV
networks

Identify options and test monitoring and
control solutions for LV and HV
connected DG units that will allow a
standardised approach across EDFEN:
- Review existing practice
- ANM control hardware and software to
be situated at DG unit
- Capabilities of different DG units
- Communications architecture
- Monitored DG parameters

Identify and deploy monitoring and
communications for LV and HV networks:
- Current and voltage transformers
- Smart Meters
- Communications architecture required
to feed new measurements back to
substation or SCADA
- Install and integrate monitoring and
communications solutions

Perform modelling and simulation of
ANM solutions to enable increased DG
connections (including standby, shortterm parallel and long-term parallel DG
units)
Define the commercial options for
implementing ANM at LV and HV:
- Contracts and connection agreements
with DG developers
- ANM ‘Principles of Access’ that govern
how more than one DG unit is regulated
to meet network constraints
Define and test the control of various
network components and connected
devices by ANM:
Thermal constraints: the regulation of
real power production from one or
more DG units to ensure current

13

Necessary control capabilities of
different types of LV and HV
connected DG units
Communications that should be
implemented to enable monitoring
and control of LV and HV connected
DG units
Performance characteristics of
different LV and HV connected DG
units when controlled by ANM (ramp
rates, response times, etc)
The technical components and
accompanying infrastructure that can
be used to increase the visibility of LV
and HV low carbon networks
Review EDFEN’s policy regarding the
monitoring of LV and HV low carbon
networks
Identify the detailed performance
characteristics of LV and HV networks
with and without ANM and increased
DG connections
Commercial arrangements that are
required with DG developers to
deploy ANM on the LV and HV
distribution network
Implications of different commercial
arrangements, In terms of enabled
capacity of DG units, performance of
DG units, network performance and
Carbon savings.
Network components and devices can
be controlled by ANM at LV and HV
Understand whether LV and HV
network constraints can be resolved
by ANM or whether reinforcement
works be carried out
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remains within component ratings
Voltage Control: the regulation of DG
unit real and reactive power or the
adjustment of a voltage control device
(in line voltage regulator or tap
changing transformer if possible)
Fault Level: Explore switching actions
(including sequential switching) to
reduce fault level, increase network
impedance and explore the
disconnection of DG units at times of
high fault level.

Maximise the installed
capacity and export of LV
and HV connected DG
units

Deploy ANM to LV and HV network, with
a central ANM controller located at a
substation (could be an LV or HV
substation) that receives measurements
from LV and HV network locations
(directly or via SCADA) and DG units
(directly) and runs computational
algorithms to determine the required setpoints of the participating DG units to
achieve the following goals:
- Removal of LV and HV voltage
constraints
- Removal of LV and HV thermal
constraints
- Safe and secure operation of the LV and
HV network during planned and
unplanned outages

Understand how ANM can be
deployed at LV and HV to enable
increased DG connections
Commercial arrangements are the
most effective at maximising the
utilisation of existing network
infrastructure

Levels of low carbon DG that can be
enabled on London’s LV and HV
distribution networks by ANM and
how to extrapolated this to the whole
of the UK
Impacts on network performance of
deploying ANM and increased DG
units at LV and HV

Data to be collected
− Amps and Volts and kWs and kVARs at DG terminals
− Amps and Volts and kWs and kVARs at primary & secondary substation
− Amps and Volts and kWs and kVARs on LV&HV network from selected locations (e.g. LV feeder ways)
− Circuit breaker switch position at critical locations
− Actions taken by ANM scheme
− Control room operator intervention
Equipment used
− DG units and accompanying control systems
− ANM hardware components
− Monitoring devices and ANM control interface equipment at DG site
− Monitoring devices at network locations
− Communications links between DG units, secondary substations and SCADA
− SCADA Interface for ANM scheme
− Operational Data Store
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Tools used
− Network modelling tools
− ANM planning tools
− Operational ANM solutions
− Data archiving and analysis tools
High-level roles and responsibilities
− DG developers:
 Ensure accordance with appropriate standards and provide controllability of DG
 Sign up to commercial terms of ANM controlled connection
− EDFEN:
 Installation of network monitoring, ANM components and communications to/from
secondary substations and other network monitoring locations
 Implementation of ANM commercial arrangements with DG developers
− Smarter Grid Solutions:
 Preliminary network studies (network data provided by EDFEN)
 Provide ANM hardware and software specification
 Test and commission ANM solution
 Support, warrant and audit of installation throughout the trial period
− Imperial College:
 Analysis to explore how much DG can be in enabled in London using ANM and the possibility
of extrapolating results to consider the UK as a whole

U02.2 – Active Management of DG to address security of supply and postpone network reinforcement
Many of the primary and secondary substations in the LCL trial areas either require reinforcement or are
anticipated to require reinforcement prior to 2020. These reinforcements are necessary to ensure compliance
with P2/6 planning criteria. P2/6 does not account for the contribution of the full range of low carbon
technologies anticipated to form part of the LCL trial and the contribution that can be made by low carbon DG
units controlled by ANM to providing security of supply. In this Use Case, DG units will be subject to control by
an ANM scheme to ensure pre-fault and post-fault loading of primary and secondary substations is within
limits according to Engineering Recommendation P2/6 and ETR 130. Demonstrating the capability of ANM and
deployed DG units to deliver this, while also ensuring demand can be met, will provide useful learning
regarding the reform of existing planning standards for security of supply to ensure they are fit for purpose for
low carbon networks.
Use Case Location
− G59 Generator sites and associated primary or secondary substations (detailed location analysis will
be carried out during the detailed design stage)
Use Case Volumes
− Anticipated maximum of 10 DG units per LV or HV ANM installation
− Anticipated maximum of 5 LV and HV network measurement locations per LV and HV ANM
installation
− An assumed percentage of G59 levels
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Sample of envisaged experiments and associated learning points
Challenges/Opportunities
Identify detailed
information on existing
or new DG units to
participate in trials

Planning for ANM to
determine the value to
the DNO of ANM control
of DG for maintaining the
distribution network
within pre-fault and postfault loading, different
implications etc

Identify and implement
technical solutions to
monitor and control DG
units being controlled by
ANM for purposes of
supporting network

Sample of envisaged experiments
Identify and collate information regarding
existing HV or LV connected DG units
(including standby, short-term parallel and
long-term parallel DG units) and invite DG
units to participate in the LCL project.
Identify new low carbon DG units and
invite to participate in the LCL project.
Model the deployment of ANM on the
distribution network with the identified DG
units, monitoring the parameters at the
primary or secondary substation to:
- Identify when pre-fault loading limits are
breached and require ANM to manage
DG output through preventive actions
- Consider the possibility of nested
constraints at HV or LV
- Identify when post-fault loading limits
are breached requiring corrective actions
by the ANM scheme
- Identify the technical and economic
implications of applying pre-fault
preventive actions and/or post-fault
corrective actions through ANM
- Consider the fault ride through capability
of DG units providing network security
- Model the different approaches and
evaluate the capability of DG to provide
the response required
- Perform cost and carbon benefit studies
to explore energy supplied by ANM
controlled DG units to provide security of
supply, probability of events occurring,
etc, and compare with reinforcement
options. Identify the value of DG
controlled by ANM providing security of
supply to the DNO.

Identify options and test monitoring and
control solutions for ANM controlled DG
units that will allow a standardised
approach across EDFEN:
- Review existing practice
- ANM control hardware and software to
be situated at DG unit
16

Learning points
Engagement with DG developers
connected to the LV and HV
network
Levels of capacity connected at HV
or LV that will participate in the LCL
trials
Mix of DG technologies (both low
carbon and existing DG units) that
are required to provide network
security and meet rising electricity
demand
Understand how often will DG be
called upon to support network
security
Understand how ANM can be
deployed to support security of
supply goals
Learn how ANM schemes can
support security of supply goals
when nested constraints may exist
on HV or LV networks
Carbon and cost benefit results of
assessments of different
approaches to providing network
security
Possible implications for EDFEN if
ANM controlling DG is not
successful at providing network
security
Available measures to ensure that
DG units providing network security
remain connected during network
disturbances and faults or
resynchronise and reconnect
quickly
Understand how participating DG
units can be monitored and
controlled and over what timescale
for meeting pre-fault and post-fault
network limits
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security

Implement commercial
arrangements to permit
the automatic control of
DG units by an ANM
scheme

Deploy ANM to control
DG and maintain the
network within pre-fault
and post-fault loading
limits

Explore the role of
complimentary low
carbon technologies
through modelling and
simulation of their
addition to the network
using real data on ANM
performance and
network conditions
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- Capabilities of different DG units
- Communications architecture
- Monitored DG parameters

Establish new contracts with DG
developers that reflect the value of the
service being provided to EDFEN being
shared with the DG developer either via a
payment or reduced use of system charges.

Deploy ANM to the distribution network,
with a central ANM controller located at a
primary or secondary substation that
receives measurements that monitors
transformer loading and runs
computational algorithms to determine the
required set-points of the participating DG
units to achieve the following goals:
- Maintain the network within pre-fault N1 loading limits
- Allow the network to go beyond N-1 prefault loading limits but perform postfault corrective ANM actions in the event
of the N-1 event

Examine the results of other trials being
undertaken in Low Carbon London and
assess the potential for the inclusion within
an ANM scheme concerned with ensuring
security of supply:
- Demand side management
- Electric vehicle charging
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Control capabilities of different
types of DG units participating
Communications should be
implemented to enable monitoring
and control of HV connected DG
units
Performance characteristics of
different DG units when controlled
by ANM (ramp rates, response
times, etc)
Cost to EDFEN of contracting with
DG developers to provide network
security contributions through ANM
deployment
Additional Commercial
arrangements are required and over
what time period
Understand how to consider the
issues of consequential losses and
the implications of non-performing
DG units or ANM schemes on all
parties involved
Effectiveness of control of DG using
ANM to provide security of supply
Commercial arrangements that
provide the best shared economic
benefit for the DG developer and
DNO
Understand how accurate were the
assumptions used in the planning
studies compared with trial results
Provide a set of recommendations
regarding the security contribution
of ANM and DG units in the context
of low carbon distribution networks
Understand what installed
capacities of various low carbon
technologies are required to
provide adequate pre-fault and
post-fault loading of the network to
ensure security of supply
Commercial arrangements that
might be required with different
types of low carbon technologies
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Data to be collected:
−
Amps and Volts and MWs/kWs and MVARs/kVARs at DG terminals
−
Amps and Volts and MWs and MVARs at primary and secondary substation
−
Circuit breaker switch position at critical locations
−
Actions taken by ANM scheme
−
Control room operator intervention
Equipment used:
−
DG units and accompanying control systems
−
ANM hardware components
−
Monitoring devices and ANM control interface equipment at DG site
−
Monitoring devices in primary and secondary substations
−
Communications devices
−
SCADA Interface for ANM scheme
−
Operational Data Store
Tools used:
−
Network modelling tools
−
ANM planning tools
−
Operational ANM solutions
−
Data archiving and analysis tools
High-level roles and responsibilities:
− DG developers:
 Ensure accordance with appropriate standards and provide controllability of DG
 Sign up to commercial terms of ANM controlled connection
− EDFEN:
 Installation of network monitoring, ANM components and communications to/from secondary
substations and other network monitoring locations
 Implementation of ANM commercial arrangements with DG developers
 Internal business process implementation to support deployment
− Smarter Grid Solutions:
 Preliminary network studies (network data provided by EDFEN)
 Provide ANM hardware and software specification
 Test and commission ANM solution
 Support, warrant and audit of installation throughout the trial period
− Imperial College
 Identify and evaluate approaches to evaluating the contribution to network security of DG units
and low carbon technologies controlled by ANM
 Recommendations regarding further work and trials or changes to planning standards that could
be implemented

18

Low Carbon London – A Learning Journey
Use cases document

version 1.031
11th December, 2012

Use case 03 (U03): Enabling the Electrification of Heat and Transport
This use case covers the impact of localised electrification of transport (U03.1) and heat (U03.2) on the distribution
network.

U03.1 - Enabling electrification of transport: explore the impact of electric vehicles
The policies set out in the UK Low Carbon Transition Plan and in more detail in “Low Carbon Transport: A
Greener Future” aim to ensure that by 2020 the UK cuts emissions from the transport sector by 14% on 2008
5
levels . Road based transport currently accounts for approximately 22% of UK CO2 emissions and therefore
decarbonising road transport is an essential part of building a low carbon future for the UK. Moreover, the
long term objective of the Carbon Reduction Strategy for Transport is to substantially decarbonise the UK’s
transport system by 2050. Electricity is likely to become a major transport fuel, resulting in electric road
vehicles replacing internal combustion engine vehicles.
At a UK level, the Government is putting in place several initiatives to enable and promote the uptake of
electric vehicles:
•
•
•

6

Plug-In Car Grant - grant of up to £5,000 when buying an electric, plug-in hybrid or hydrogen fuel cell car
Plugged-In Places scheme - seed funding for investment to further the development of the ultra-low
carbon vehicle charging infrastructure in the UK
Electrification of Transport: Test Bed UK - Government lead initiative to form a collaborative test
environment to make the UK a world leading destination to develop, demonstrate, manufacture and use
ultra low carbon vehicles.

London leads the way in the UK with regard to electric vehicles; almost 25% of the electric vehicles registered
7
in the UK are in London . Moreover, the Mayor of London has ambitious plans to make London the electric
vehicle capital of Europe. To achieve this, several initiatives are currently in place or being planned:
•

•

•

8

Plugged-In Places city : A network of around 7,500 charging points installed by spring 2013, located at
work places, car parks, tube stations, supermarket car parks, car clubs and on-street locations across
London.
Mayor’s Electric Vehicle Delivery Plan key targets:
o Installation of 25,000 charging points in London by 2015
o 100,000 electric vehicles on the capital’s streets as soon as possible
o At least 1,000 Greater London Authority fleet electric vehicles by 2015.
9
Congestion Charge exemption : Electric Vehicles receive a 100% discount on the London Congestion
Charge and a number of boroughs offer parking concessions for these vehicles.

The introduction of EV charging to existing distribution networks has the potential to add significant loading to
the network, resulting in direct impacts on load flows and voltage profiles (the latter possibly breaching
statutory limits). In addition, EV charging could coincide with existing peak network demand, providing a
significant additional burden to the distribution network, and indeed the entire electricity supply chain. In Use
Case U03.1.a EDFEN will implement monitoring of planned EV charging deployments, to learn more about the
nature, behaviour and network impacts of this new technology. Uncontrolled charging of EVs therefore has
the potential to cause constraints on the distribution network, impact on the quality and security of supply and
require significant investment in network infrastructure. Therefore, it is anticipated that some form of EV
charging management would provide significant economic and carbon benefits, as will be explored in Use Case
5

http://www.dft.gov.uk/pgr/sustainable/carbonreduction/low-carbon.pdf
http://www.dft.gov.uk/pgr/sustainable/olev/
7
http://www.london.gov.uk/electricvehicles/
8
http://www.london.gov.uk/media/press_releases_mayoral/london-secures-%C2%A317-million-funding-uk%E2%80%99s-largest-electricvehicle-charge
9
http://www.tfl.gov.uk/roadusers/congestioncharging/6733.aspx
6
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U03.1.b. The learning gained regarding the performance, network impacts and controllability of EV charging
will be significant and play a crucial role in informing the debate regarding the integration of increased
electrification of transport with distribution networks.
EDFEN and Imperial College are currently engaged in several EV projects, including European project Grid for
10
Vehicles (G4V) , the Energy Technologies Institute (ETI) project on EV Electricity Distribution and Intelligent
11
Infrastructure and Green e-Motion. It is anticipated that these projects will be leveraged to enhance the
learning opportunities from the LCL trials.

Low carbon London EV environment (common to Use Cases U03.1.a and U03.1.b):
 LCL charging Infrastructure:
− London Plugged-in places (PiP): The LCL project will have access to the public charging points deployed by
the PiP consortium. It is anticipated that by mid 2011 there will be 104 public charging points. During the
course of the LCL trial up to 7,700 charging points will be installed in London. Of these it is anticipated that
1,700 will be public and 6,000 will be in company premises. The LCL project will work with the PiP partners
to monitor charging on company premises. The latter will include a range of slow, fast and rapid charging
infrastructure.
− Olympic Village EV charging infrastructure: The LCL project will monitor the EV charging activity within
the envisaged Olympic Village EV charging infrastructure.
− Sainsbury’s car parks EV charging infrastructure: The LCL project will monitor the EV charging activity
within Sainsbury’s car parks in London
− Electric 10 EV charging infrastructure: Monitoring equipment will be installed on existing company
charging infrastructure to gather data on charging behaviour.
− Inductive charging: Monitoring equipment will be fitted to Halo IPT inductive charging infrastructure.
Initially one charging pad will be installed but during the course of the project several charging pads are
expected to be installed at Central London locations.
− Home charging: Where necessary, Smart meters will be installed in homes of EV users that will take part
in the LCL EV trials.

 LCL Electric vehicle fleet:
− Passenger Vehicles: There are currently about 1,700 passenger EVs in London claiming a congestion
charge exemption. TFL will write to all these vehicle owners to invite them to take part in the LCL project.
We expect a minimum 5% positive response to this invitation. The Greater London Authority will add
more than 1000 EVs to its family of vehicles by 2015. These will be predominantly passenger vehicles. The
combination of these vehicles will enable EDFEN to gather data on at least 200 vehicles, including home
charging and London Plugged-in Places.
− Commercial Vehicles: The LCL project will have access to at least 50 commercial EVs at the beginning of
the trials, with numbers increasing in 2012 and 2013. These will be made up of a combination of Modec,
Smith and Edison vehicles, both 3.5 and 7.5 tonne versions. Current committed participants are all
members of Electric 10, a group of far-sighted companies already using EVs and committed to working
with the Mayor of London to encourage greater uptake:
−
10

“Opportunities and impact of EV and PEVs on the system : G4V project”
http://www.energytechnologies.co.uk/home/news/10-0319/ETI_announces_milestones_in_%C2%A311m_low_carbon_vehicle_plan.aspx
11
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− AG Barr: 1 Smith Newton (7.5 Tonne). 10 more vehicles to be added in January 2011
− Amey: 8 Modec Vans
− Office Depot: 6 electrically assisted cargo cycles and 5 Smith vans from an operating centre at Tower
Bridge. 3 electrically assisted cargo cycles and one electric van to be added in January 2011
− TNT: 6 Smith Newton (3.5 and 7.5 Tonne)
− Sainsbury’s: 51 Edison 3.5 Tonne electric vans
− GLA family of vehicles: TFL and the Fire Brigade Smith and Modec vehicles
− Inductive Charged EV: Halo IPT will supply an Electric Citroen C1 fitted with an inductive charge receiver.
During the course of the LCL trial Halo IPT expects to make available two more EVs.

U03.1.a – Monitoring electric vehicle charging
This use case will identify and test the options and benefits of monitoring the EV charging posts that will be
available to the Low Carbon London project. These will be a mix of home, work, on-street and car park
charging infrastructure, ranging from standard 3 kW (both conductive and inductive) to 43 kW fast charging
technologies.
Use case location: See LCL charging Infrastructure
Use case number of vehicles: See LCL Electric vehicle fleet
Sample of envisaged experiments and associated learning points
Challenges/Opportunities

Sample of envisaged experiments

Learning points
Understanding who EV charging data can be
accessed by the DNO
Understand the value of monitoring EV
charging
Understand the predictability of different
EV charging profiles

Identify and measure the
charging profiles of
different types of EV and
their impact on the
distribution network

Access monitoring data from EV
charging posts through Logica’s
head-end system
Monitored parameters will include
current, voltage, real power,
reactive power and total harmonic
distortion

Understand how well EV charging behaviour
can be anticipated
Network impacts for different types of
charging. E.g. network impacts of both
inductive and conductive, considering
starting, stopping and varying charging
Assess the impact that EV charging at
various location have on the LV distribution
network at different times of the day
Build a range of EV charging profiles that
can be used to extrapolate the analysis to
high levels of EV uptake and consequent
impacts on both HV and LV distribution
networks
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Where initial volumes of EVs on the
road are insufficient to cause a
significant negative impact on
distribution networks thermal and
voltage constraints, the collected
data above will be used to
extrapolate the analysis to high
levels of EV uptake. Several
scenarios will be investigated
including 2020-2050 uptake
scenarios
Analyse data collected from EV
charging monitoring equipment in
conjunction with other existing
measurements on the same LV
network feeder (e.g. smart meters)
and with Secondary Substations
RTU data.

The impacts on both HV and LV distribution
networks of several EV uptake scenarios
Level of EV penetration will result in the
breaching of LV and HV network constraints

Understand how coincident EV charging
profiles are with demand for electricity
Impact of EV charging on network loading

Data to be collected from EV charging monitoring equipment:
− Current, voltage, real power and reactive power at charging post or nearby on LV network
− Power quality data from RTUs, i.e. total harmonic distortion
High level roles and Responsibilities:
−
−
−
−
−
−
−
−

Installation of EV charging posts: PiP consortium, Electric 10 partners, HaloIPT (inductive charging
pads)
Installation of additional EV charging monitoring equipment if required: EDFEN
Recruitment of EV owners: Edf Energy Networks through EV user groups
Provision of Electric cars and vans: EV car and van owners
Access to EV charging data (including data comms provision and data collection): Logica - Head-end
system
EV charging data storage and processing: Siemens - Operational Data Store
EV charging data analysis: Imperial College - Learning Lab
EV scenario formulation and analysis: Imperial College – Learning Lab
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U03.1.b – Regulating electric vehicle charging
This use case will identify the technical options available to the DNO to regulate EV vehicle charging. This will
include the installation of control solutions that interact with charging posts and also the setting of TOU tariffs
via suppliers that encourage the shifting of EV charging to times that are more favourable in terms of network
loading.
Use case location: See LCL charging Infrastructure
Use case number of vehicles: See LCL Electric vehicle fleet. It is envisaged that regulation of EV charging will
be performed on a subset of the LCL Electric Vehicle fleet.
Sample of envisaged experiments and associated learning points
Challenges/Opportunities

Sample of envisaged experiments
Identify and install controllers at one
or more EV charging posts that will
provide signals to the charging post
(or EV) to stop/start and vary
charging while also considering the
needs of some vehicles with regard
to minimum level of charge
Integrate EV controllers within a
wider ANM scheme to provide
automatic control over EV charging,
which can be used to resolve
network constraints

Implementing the control
functionality to actively
manage EV charging

Implementing TOU tariffs
to encourage diversity in
EV charging and charging
during off-peak periods

Perform additional modelling based
on observed results from the LCL
trial to explore control of EV
charging on a much larger scale
Explore the analysis required as part
of the planning process to decide
whether to control EV charging or
reinforce the network when the
charging of EVs has the potential to
cause network constraints to be
breached. Consider the
incorporation of EV charging control
within an ANM scheme controlling
other low carbon technologies and
the sharing of benefits
Analyse data on existing network
loading and historical demand data
to identify off-peak periods when EV
charging could result in positive or
negative impacts on the distribution
network
23

Learning points

Understand how EV charging
infrastructure or EVs themselves can be
interfaced with a control system
Understand what direct control over EV
charging can be performed by DNOs
Response characteristics of different forms
of EV charging to control instructions
Understand how the control of multiple EV
charging locations, with varying
technologies can be performed for the
purposes of managing network power flow
and voltage profiles
Value of direct control over EV charging
for the DNO
Benefits to be gained by coordinating the
control to EVs with the control of other
low carbon technologies
Control of charging on a larger scale and
the kind of response might be achieved

Effectiveness of are different TOU tariffs at
shifting EV charging to off-peak periods
Understand whether there particular types
of EVs or types of owners that respond
better to TOU tariffs
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Design a variety of TOU tariff
structures with the goal of shifting
EV charging to times of reduced
network loading. Implement the
TOU tariffs through Suppliers

Understand how DNOs can work with
Suppliers to set tariffs that provide EV
owners with adequate charging and also
result in improved low carbon network
performance

Extrapolate the results of TOU tariff
trials to consider the response
across all of London and the UK.
Create multiple scenarios and
extrapolate results

Data to be collected from and sent to EV charging monitoring/control equipment:
− Current, voltage, real power, reactive power at charging posts
− Power quality data
− TOU tariff structure (if changing during the LCL trial)
− ANM control instructions
Roles and Responsibilities:
− Installation of EV charging posts: PiP consortium, Electric 10 partners, HaloIPT (inductive charging
pads)
− Installation of EV charging control equipment if required: EDFEN
− Recruitment of EV owners: Edf Energy Networks through EV user groups
− Provision of Electric cars and vans: EV cars and vans owners
− Access to EV charging monitoring/control equipment (including data comms provision and data
collection): Logica - Head-end system
− EV charging monitoring/control data storage and processing: Siemens - Operational Data Store & LCL
Solution Interface
− Design and implementation of ToU tariffs: Imperial College, EDFEN and Energy Suppliers
− Active EV charging management solution: EDFEN and SGS
− EV charging monitoring/control data analysis: Imperial College - Learning Lab
− EV scenario formulation and analysis: Imperial College – Learning Lab
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U03.2 - Enabling electrification of heat: explore the impact of heating loads
Over three quarters of domestic energy consumption is used to heat space and water. This energy
12
consumption equates to approximately 13% of all UK greenhouse gas emissions as identified within the Low
Carbon Transition Plan. The majority of this energy is used for space heating and is largely consumed by gas
fired boilers. The policies set out in the UK Low Carbon Transition Plan aim to reduce gas consumption for
domestic heating to zero by 2050 through the electrification of the heat sector. One of the technologies to
enable this is heat pumps, which can be used to either heat or cool homes using the ambient temperature
within the ground or air.
At a UK level, the Government is considering several initiatives to enable and promote the uptake of electric
13
heating via heat pumps. The Renewable Heat Incentive is planned for implementation in April 2011 (subject
to government approval and implementation) and is currently being consulted on by DECC In London,
initiatives such as the Low Carbon Zones and Green Enterprise Districts are also encouraging the deployment
of heat pump technologies in combination with energy efficiency measures.
The uptake of ground and air source heat pumps both for heating and cooling domestic properties is likely to
be dependent to some extent on the housing stock and other environmental factors such as noise pollution
and available land. The uptake of heat pumps is therefore expected to be variable in different areas of the
London network and the rate of adoption will be likely also be dependent on the effectiveness of the
Renewable Heat Incentive. The introduction of heat pumps in volume to properties connected to the EDFEN
electricity distribution network in London is likely to add significant loading to the network, resulting in direct
impacts on power flow magnitude and voltage profiles. These network impacts could be exacerbated by a
coincident uptake of electric vehicles as discussed in Use Case U03.1.
The use of heat pumps may also coincide with existing peak network demand, providing a significant
additional burden to the distribution network. This use case will implement monitoring of heat pump
deployments within the Low Carbon Zones and Green Enterprise DistrictsLPN trial areas to learn more about
the impact of this technology, its behaviour and how it impacts on the operation of the electricity distribution
system. Uncontrolled or unconstrained implementation of electrically powered heat pumps therefore has the
potential to cause constraints on the distribution network, impact on the quality and security of supply and
require significant investment in network infrastructure. This use case will identify what future strategies may
be required to plan or operate the network to accommodate heat pumps including what future heat pump
control mechanisms may be required. The learning gained regarding the performance and network impacts of
electrically powered heat pumps will be significant and play a crucial role in informing the debate regarding
the integration of increased electrification of heat with distribution networks.

U03.2.a – Monitoring heat pumps performance
This use case will identify and test the options and benefits of monitoring the impact of heat pumps that will
be available to the Low Carbon London project. These are likely to be implemented on domestic customer
premises and their effects identified through Smart Meter data.
Location
Heat pumps are expected to be implemented within the Green Enterprise District.

12

http://www.decc.gov.uk/assets/decc/white%20papers/uk%20low%20carbon%20transition%20plan%20wp09/1_20090724153238_e_@@
_lowcarbontransitionplan.pdf
13

http://www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy_mix/renewable/policy/renewable_heat/incentive/incentive.as
px
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Sample of envisaged experiments and associated learning points
Challenges/Opportunities

Sample of envisaged experiments

Learning points
Understand the value of monitoring heat
pump profiles

Identify and measure
the usage profile of
heat pumps and their
impact on the
distribution network

Investigate what level
of heat pump uptake
will create network
constraints

Examine the
coincidence of heat
pump usage and high
network loading

Access monitoring data from smart
meters on homes with heat pumps where
available and make it available to SCADA
system and other parts of the LCL solution
as required.
Monitored parameters will include
current, voltage, real power and reactive
power.

Where initial volumes of heat pumps
installations are insufficient to cause a
significant negative impact on distribution
networks thermal and voltage constraints,
the collected data above will be used to
extrapolate the analysis to high levels of
EV uptake. Several scenarios will be
investigated including 2020-2050 uptake
scenarios.
Analyse data collected from smart meters
in domestic homes with heat pumps in
conjunction with other existing
measurements on the same LV network
feeder and with Secondary Substations
RTU data.

Understand how well heat pump usage
behaviour can be anticipated
Network impacts of air and ground source
heat pumps considering starting, stopping
and varying outputs
Impact of electrically operated heat pumps
at various locations on the LV distribution
network at different times of the day,
month and year
Define a range of heat pump usage profiles
that can be used to extrapolate the analysis
to high levels of heat pump uptake and
consequent impacts on both HV and LV
distribution networks

The impacts on both HV and LV distribution
networks of several heat pump uptake
scenarios.
The level of heat pump penetration that
will result in the breaching of LV and HV
network constraints.

The coincidence of heat pump usage
profiles with demand for electricity.
The impact heat pump usage has on
network loading.

Data to be collected:
− Historic half hourly Smart Meter data on current, voltage, real power and reactive power
− Data from LV network feeder and secondary substation RTUs on current, voltage, real power and
reactive power
High level roles and Responsibilities:
−
−
−
−
−

Installation of heat pumps: Home owners
Installation of smart meters: Energy suppliers
Access to heat pump data (including data communications and data collection): Logica - Head-end
system
Heat pump usage data storage and processing: Siemens - Operational Data Store
Heat pump data analysis: Imperial College - Learning Lab
Heat pump scenario formulation and analysis: Imperial College – Learning Lab
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Use case 04 (U04): Using Smart Meters to facilitate Smart Grids
By 2020 (or possibly earlier) the roll-out of smart meters to all residential and most SME customers will have
been completed in the UK, as mandated by Government through the Department of Energy and Climate
Change (DECC). Moreover, according to the timeline detailed within the Prospectus for Smart Metering
14
Implementation the smart meter functional requirements will have been defined by the summer of 2011 and
will support a wide range of smart grid functionalities.
In order to leverage the benefits of smart meters, DNOs will require the ability to access, process and make
use of large amounts of data from smart meters. Moreover, DNOs will need to evaluate the value of this
critical technology for demand response, improving network visibility, improving quality of service, informing
future network planning and enabling the penetration of low carbon technologies.
The use cases presented below afford EDFEN the opportunity to deploy and assess the different means (both
technical and commercial) for accessing and using smart meter data.

The three smart metering LCL Engineering Instrumentation trial zones are:
 London Authority’s ten Low Carbon ZonesWithin the London Power Network:
- Muswell Hill, LB Haringey: 1,218 properties
- Archway, LB Islington: 3,500 properties
- Queens Park, LB Westminster: 3,851 properties
- Barking, LB Barking & Dagenham: 935 properties
- Ham & Petersham, LB Richmond: 3,874

- Wandle Valley, LB Merton: 1,065 properties
- Hackbridge, LB Sutton: 500 properties
- Brixton, LB Lambeth: 4,196 properties
- Peckham & Hackbridge, LB Southwark: 1,160 properties
- Lewisham, LB Lewisham: 1,000 properties

 London Development Agency’s Green Enterprise District (Lower Lea Valley and Thames Gateway):
- Canning Town:
+ New developments: approx. 8800
+ Existing developments: approx. 5000

- Bromley by Bow:
+ New developments: approx. 2000
+ Existing developments: approx. 3300

The Energy Suppliers partners to the LCL project will install Smart Meters in a sub-set of the above properties.
Additionally, the programme will install smart meters in residential premises across the LPN area for Energy
suppliers partners. There will be a minimum of 5,000, up to 6,500 smart meters installed, with the target of
recruiting a sample that is demographically representative of the Greater London Area, and representative of
the UK as a whole. This quantity supports the need for a recruitment pool for time of use tariffs that could
deliver a statistically valid time of use trial.

14

http://www.decc.gov.uk/en/content/cms/consultations/smart_mtr_imp/smart_mtr_imp.aspx
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U04.1 – Understanding consumer behaviour and the potential distribution network impacts
This use case will explore challenges and opportunities associated with consumer behaviour and Smart Meters
to learn and understand the potential impacts on distribution network operation and design. In order to do
this, it will be necessary to access and compile Smart Meter data on the consumption of electricity by various
types and numbers of consumers in the residential and SME categories.
Location: See previous
Volumes: See previous
Sample of envisaged experiments and associated learning points
Challenges/Opportunities

Understand when and how
much electricity is consumed
or generated by different
consumers

Undertake surveys of
consumers to understand the
customer demographic that
are participating in the smart
meter trial
Determine the willingness and
means of customers with
smart meters to access
incentives associated with the
provision of services to the
network operator

Sample of envisaged experiments
Implement the means of accessing
and storing half hourly smart
metering data from a sample of
customers participating in Smart
Meter trials, either directly or via
Energy Suppliers.
Log voltage, current, real power
and reactive power, including
export where FITs are
implemented at every Smart
Meter and power quality data
from RTUs on the network. (if
possible).
At a later stage, create and
implement TOU tariffs with Energy
Suppliers.
Survey participating customers to
better understand usage patterns,
impact of energy efficiency
measures and the domestic or
other appliances behind the Smart
Metering data including whether
electric space or water heating is
installed and used).
Undertake surveys of these
customer groups to determine
availability of ‘time of use flexible’
appliances and their openness to
having demand
controlled/influenced to assist in
network operation:
• Consumer experience from
installation to operation
• Factors that could affect
consumer participation in
different demand response
programmes

28

Learning points
Half hourly customer profiles across all
four seasons and days of the week.
Understand how DNOs can access
retrospective Smart Meter data from a
variety of customers, either directly or
through Energy Suppliers
Commercial and data protection issues
associated with the access and use of
Smart Metering data by the DNO
A set of base profiles for customers
with Smart Meters based on different
demographics, TOU tariffs and
with/without onsite generation and
EVs that allow the impact of each to be
identified and considered in network
planning.
Impact of different energy efficiency
measures on demand profiles across
different geographical areas and
customer types
Gain more detailed information
regarding the use of electricity in
premises with Smart Meters to help
create more detailed load profile
models that can be applied more
generally within network planning.
This use case aims to investigate how
householders’ understanding of their
own energy use patterns and levels of
consumption can help change their
behaviour, and ultimately explore how
flexible they can be in terms of
patterns of their energy consumption
(e.g. the way in which they use their
domestic electric appliances, such as
washing machines and dishwashers).
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Create scenarios of future
electricity demand based on the
load models created to describe
the various groups of demand with
Smart Meters installed.
Consider different scenarios of
TOU tariffs and energy efficiency
measures.
Extrapolate the load models to
consider the roll-out of Smart
Meters across the London network
and the wider UK.

Understand what would happen to
demand for electricity from different
customer groups if Smart Meters were
rolled out in the same way across the
UK
Commercial offerings that are
attractive to different customer types
and anticipated result of a London and
UK rolled out
Recommendations regarding the
priorities for suppliers and network
operators when looking to engage
with each other and with the
consumer in terms of TOU tariffs,
onsite generation, EVs and energy
efficiency measures.

High-level roles and responsibilities:
Definition of customer communications: EDF Energy Networks, Energy Suppliers, GLA, LDA and IfS
Customer Communications: Energy Suppliers, GLA, LDA and IfS
TOU Tariff Structures: Imperial College, Energy Suppliers, EDFEN
Customer Survey: Imperial College – Learning Lab
Extrapolation of results and scenario analysis: Imperial College - Learning Lab
Data to be collected from consumers:
Historic half hourly Smart Meter data on voltage, current, real power and reactive power (all four
quadrants will be monitored for FIT generation)
Details of loads within each deployment area and typical behaviours as identified through questionnaires
Willingness and ability of customers to provide services to network operator and the customer
perspective on the value of this
Equipment:
Smart Meters (Suppliers)
Cellular communications (Suppliers/Logica)
Head-end meter communications and translation (Logica)
Operational Data storage (Siemens)
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U04.2 – Use of Smart Meter information to support distribution network planning and design
This use case will explore the potential and anticipated benefits of capturing data from smart meters deployed
as part of the Low Carbon London project. The data captured will be used to understand how the network
planning and design models used for existing networks will need to change to allow cost effective design of
smart grids supporting dynamic low carbon technologies.
Location: See previous (U04.1)
Volumes: See previous (U04.1)

Sample of envisaged experiments and associated learning points
Challenges/Opportunities

Understand how and when
electricity is consumed by
different consumers and the
corresponding network
impacts in the LCL trial areas

Sample of envisaged experiments

Identify corresponding primary
(and secondary, if available)
substation data for the same
periods of time and extract from
EDFEN PI installation. Collect
voltage, current, real power and
reactive power from available
measurements at half hourly
intervals on the network trial
areas.
Compare half hourly Smart Meter
base profiles with customer load
profiles currently used by EDFEN.

Identify opportunities for
improved network planning in
trial areas making use of Smart
Metering data

Perform network modelling
incorporating Smart Meter data to
identify where existing voltage
control arrangements could be
modified to improve network
performance and reduce technical
losses.
Perform detailed analysis of
networks in trial areas to identify
any capacity available or
opportunities to revise
assumptions made at the network
planning stage.
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Learning points
How coincident is Smart Meter data
from different customer groups (e.g.
those on different TOU tariffs or those
with on-site generation) with peak and
off-peak network loading conditions?
Provide quantitative data on the
effectiveness of ToU tariffs (U05) to
stimulate demand shifting and the
associated impact on LV network
design parameters.
Improve the understanding of demand
in engineering instrumentation zone
trial locations by mapping Smart Meter
data to network locations using
MPANs. How can this data be
accessed by the planning engineer?
Understand how different actual
demand patterns are from those
currently used in the planning process
and how should these influence
assumptions such as the After
Diversity Maximum Demand (ADMD)
figure
Identify shortcomings of existing
approach and identify opportunities to
improve network performance where
previous assumptions regarding
demand profiles have been updated.
Issues on the network that could be
resolved by the deployment of low
carbon technologies with supporting
and value-reflective commercial
arrangements
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Undertake extensive review of the
methods and assumptions used to
plan distribution networks within
EDFEN and incorporated in
common tools such as DINIS
DEBUT and Digsilent
PowerFactory.

Identify how Smart Metering
data could be used across
EDFEN to improve the
distribution network planning
process

Identify how to move planning
toward a more probabilistic
approach that is more
representative of the uncertainties
facing network development,
making use of detailed Smart
Meter information on the
distribution of demand profiles
and the likelihood of events
occurring coincidentally.
Identify operational smart grid
technologies that could be
implemented that would make use
of Smart Metering data and create
modelling tools to study their
deployment, making use of
historic Smart Meter data from
trial areas.

How can the uncertainties regarding
future demand for electricity in light of
energy efficiency measures, microgeneration, electric vehicles and heat
pumps be incorporated within
network planning, and how could
smart meters, TOU tariffs and smart
grid technologies be incorporated into
network design?
A set of recommendations regarding
the assumptions used in planning for
security and quality of supply in low
carbon networks?

High-level roles and responsibilities:
Installation of Smart Meters: Energy Suppliers (NPower, Haven, ESCS)
Smart Meters data comms provision (WAN) and meter read data collection: Logica - Head-end system
Smart Meter data storage and processing: Siemens - Operational Data Store & LCL Solution Interface
Smart Meter data analysis: Imperial College - Learning Lab
Data to be collected from smart meters:
Historic half hourly Smart Meter data on voltage, current, real power and reactive power
Equipment used:
Smart meters (Suppliers)
Cellular communications (Suppliers/Logica)
Head-end meter communications and translation (Logica)
Operational Data storage (Siemens)
LCL Solution Interface (Siemens)
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U04.3 – Using smart meter data to support network operations
This use case will identify and test the benefits of different options for making use of real-time or near realtime data from smart meters in automatic or manual network operation decision making. This will include the
presentation of data to control engineers to assist in decisions regarding planned and unplanned outages. In
addition, the use of Smart Meter data by automatically operating network management functions will be
considered. The outcomes of these trials will feed back to U04.2, where operational solutions must be
represented and assessed at the planning stage.
Location: See previous (U04.1)
Volumes: See previous (U04.1)

Sample of envisaged experiments and associated learning points
Challenges/Opportunities

Use Smart Metering data to
assist in manual decision
making regarding network
operation

Sample of envisaged experiments
Receive a real-time or near realtime feed of individual or
amalgamated smart meter
readings to identify:
Actual demand below a
primary or secondary
substation or on a particular
feeder at any given time
Consumption/injection at
key customer locations
Voltage levels at network
extremities
Customers or network areas
that have experienced an
outage
Make use of Smart Meter data
from various locations to enhance
distribution network state
estimation and online load flow
analysis.
Explore passive actions that
involve regular updating of Smart
Meter data to allow control
engineers to consider it in
operational decision making.
Explore active actions that involve
control engineers polling Smart
Meters to receive measured
values, such as voltage
information and to check supply.
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Learning points

Understand how control room
engineers can make use of smart
meter data to manage planned and
unplanned outages and reduce
interruption for customers
Understand how control room
engineers can respond to quality of
supply issues at customer locations in
terms of identifying and implementing
mitigating actions and what additional
tools or actions could support the
control engineer in improving supply
quality
Understand how DNOs can make use
of Smart Metering data to identify
outages and support EDFEN’s outage
management system
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Provide real or near-time access to
individual or amalgamated data to
automatically acting network
management solutions such as
ANM. E.g. ANM could be
managing voltage constraints at
HV by regulating the power
production of G83 DG units and
coordinating with AVC operation
at distribution substations to
maintain HV network loading and
voltages within limits and
therefore ensure that LV
customers do not experience
voltage out with limits, with
feedback being provided from LV
customer Smart Meters of voltage
at the extremity of the network.

Make use of real-time data and access
to the smart metering infrastructure to
support and enable active
management of low carbon
technologies, including the regulation
of DG power production, electric
vehicle charging, heat pumps and the
specification for the installation and
control of network devices such as tap
changing transformers and in-line
voltage regulators where possible.
Prove the integration of Smart Meter
data and other network data in realtime to enable smart grid functionality.

Data to be collected:
− Real power, reactive power, voltage and current (4-quadrant measurements)
− Frequency of above meter reads transaction: half hourly
− Real power, reactive power, voltage and current from locations on the distribution network
High-level roles and responsibilities:
− Installation of Smart Meters: Energy Suppliers (NPower, Haven, ESCS)
− Smart Meter data communications and collection: Logica - Head-end system
− Smart Meter data storage, processing and sharing with other LCL solution elements: Siemens Operational Data Store
− Smart Meter data analysis: Imperial College - Learning Lab
− Identification and access to data on network power flows and voltage profiles: EDFEN
−
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Use case 05 (U05): Demand Side Management
This use case covers Demand Side Management (DSM) of Residential and Small and Medium Enterprise (SME)
customers (U05.1) and DSM of Industrial and Commercial (I&C) customers (U05.2). U05.3 explores the
conflicts and synergies of Demand Side Management.
These use cases are concerned with the distribution network impacts and opportunities presented by DSM.

U05.1 - Demand Side Management of Residential and SME Customers
15

The residential and SME sectors consume approximately half of the electricity produced in the UK . The
policies set out in the UK Low Carbon Transition Plan aim to reduce CO2 emissions from UK homes by 29% and
workplaces by 13%. Reducing demand for electricity through energy efficiency and conservation measures,
and decarbonising the electricity that is used by homes and workplaces is therefore essential to achieving both
medium and long-term UK CO2 reduction targets.
Over 75% of the energy that is used by UK homes is for space and water heating and meeting this demand
16
accounts for 13% of the UK’s greenhouse gas emissions . A reduction in CO2 can therefore be achieved by
enabling UK homes and workplaces to meet their heat requirements using more efficient and low carbon
technologies such as Combined Heat and Power (CHP) technology and heat pumps.
The UK Low Carbon Transition Plan identifies that energy efficiency programmes, decarbonisation of electricity
and electrification of heat and transport are some of the key components of a Low Carbon UK. However, in
order for the UK electricity industry to maximise the use of low carbon intermittent generation and enable a
high penetration of new types of electrical loads such as heat pumps and electric vehicles in a cost-effective
and affordable way, it will be necessary to engage with the end customer. Customers will need to participate
actively in the management of the electricity system to achieve this objective.
Energy efficiency programmes are expected to bring benefits to the customer in terms of a reduction in energy
bills and benefit to the wider UK due to a reduction in CO2 emissions. It is also expected that energy efficiency
will impact on electricity network power flows; however, these impacts are yet to be identified and quantified.
The Low Carbon London project will evaluate the impact of several residential and SME energy efficiency and
demand response programmes on the distribution network.
Two use cases will be considered:
-

Use Case U05.1.a: Residential and SME demand response to energy efficiency and conservation
programmes
Use Case U05.1.b: Residential and SME response to Time of Use (ToU) tariffs

These use cases build upon Use Case U04, which describes the use of smart meters to monitor customers’
electricity consumption.

15

16

http://www.ieadsm.org/

http://www.decc.gov.uk/assets/decc/white%20papers/uk%20low%20carbon%20transition%20plan%20wp09/1_20090724153238_e_@@
_lowcarbontransitionplan.pdf
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U05.1.a – Residential and SME demand response to energy efficiency and conservation programmes
This use case aims to quantify the impact of conventional energy efficiency and conservation programmes on
the residential and SME load profiles and network power flows in the trial areas. Energy efficiency
programmes typically include measures such as energy audits, general consumption advice, boiler upgrades
and installation of more effective insulation. In some cases, more intensive coaching in the form of local Green
Energy Doctors is being investigated.
Trial location: London-wide, where connected to the London Power NetworkGLA’s 10 Low Carbon Zones (LCZ)
Trial number of residential and SME customers: up to 14,000 6,500
Sample of energy efficiency and conservation programmes to be offered to residential and SME customers
within the trial locations:
 Residential
• Energy efficiency advice (all LCZLPN trial zones)
• Loft and cavity insulation (all LCZLPN trial zones)
• Solid wall insulation (Queens Park LCZall LPN trial zones)
• Cavity Wall insulation (Ham and Petersham, Queens Park, Lewisham and Archway LCZall LPN trial
zoness)
• Loft Insulation (Ham and Petersham, Queens Park and Archway LCZall LPN trial zoness)
• Boiler upgrades (Ham and Petersham, Queens Park, Lewisham and Archway LCZall LPN trial zoness)
• Solar thermal water heating grants (Muswell Hill and Ham LCZall LPN trial zoness)
• Community heating (Peckham LCZall LPN trial zones)
• Home energy audits (Hackbridge and Barking LCZall LPN trial zoness)
• Pay As You Save pilot (Hackbridge and Barking LCZall LPN trial zoness)
• Coldbusters (Hackbridge LCZall LPN trial zones)
• Green Energy Doctors (Archway and Brixton LCZall LPN trial zoness – Green Energy Doctors will raise
awareness around energy efficiency measures, energy efficient light bulbs, radiator panels and
draught proofing materials)
• Low energy refurbishment (Brixton LCZall LPN trial zones)
• Personal Allowance Carbon Trading (PACT) (Brixton LCZall LPN trial zones- PACT pilot project to
encourage a reduction in carbon footprint through online tracking)
• Energy efficiency Starter Kit (Ham and Petersham LCZall LPN trial zones)
 SMEs
• Audit and advice packages (all LCZLPN trial zones)
• iMeasure and SMEasure tools (Barking LCZall LPN trial zones)

Sample of envisaged experiments and associated learning points
Challenges/Opportunities
Detailed identification of
energy efficiency and
conservation programmes
in LCL trial areas.

Sample of envisaged experiments
Participate in projects planned by
the Greater London Authority in
the LCL trial areas.
Collate data on the details of the
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Learning points
Understand the energy efficiency and
conservation measures that are
expected to be deployed across London
in the short-term
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energy efficiency and conservation
programme, e.g. number of homes
in which different programmes
have been implemented.
Work with GLA to identify
anticipated results of activities in
terms of electricity consumption.
Collate historic profile data relating
to customers in the LCL trial areas.

Monitor the impact of
energy efficiency and
conservation programmes
on customer consumption
profiles and distribution
networks

Impact of energy efficiency
and conservation
programmes on distribution
networks across London
and the rest of the UK

Monitor the consumption profiles
of different customer groups with
and without energy efficiency and
conservation programmes. (This is
supported by U04)
Monitor the loading of the
distribution network in areas
where energy efficiency and
conservation programmes are
being implemented and compare
to historic network loading
information. (This is supported by
U04)
Extrapolate the results of the trials,
using modelling tools within the
Learning Lab to explore the impacts
of rolling out energy efficiency and
conservation programmes across
London and the UK on
consumptions profiles and on
network performance.
This analysis will take into account
factors such as season variability,
weather correction, socioeconomic groups and London
specific aspects such as heat island
effect.

Anticipated outcome of implementing
these measures, in terms of reduction of
consumed electricity
Understand the potential impacts of
energy efficiency and conservation
programmes on distribution networks
Quantification of the impact of different
energy efficiency and conservation
programmes on customer consumption
Quantification of the impact of different
energy efficiency and conservation
measures on distribution networks
Quantification of the tangible network
benefits resulting from energy efficiency
and conservation programmes, in terms
of :
- Reduction in peak demand
- Reduction in energy delivered
- Reduction in technical losses

Understand how the adoption of energy
efficiency and conservations programmes
could impact on the consumption of
electricity and network performance
across London and the UK
Quantify the value of widespread
adoption of energy efficiency and
conservation programmes to distribution
network operators

Data to be collected:
Energy efficiency and conservation programmes
Half hourly readings of customer real and reactive power demand
Half hourly measurements of real and reactive power on the distribution network
High-level roles and responsibilities (in addition to those described in U04):
GLA: Implementation of energy efficiency and conservation measures
EDFEN: Distribution network monitoring data
Imperial College: Extrapolation of results and scenario modelling
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U05.1.b – Residential and SME response to Time of Use (ToU) tariffs
This use case is concerned with exploring the ability of price signals to shift demand for electricity by
residential and SME customers to times that benefit distribution network operation. The shifting or
management of electricity demand provides an opportunity to remove stress on the distribution network at
times of peak demand, potentially avoiding or deferring the need for network reinforcement. This is of
paramount importance as a move towards electrification of heat and transport has the potential to
significantly increase customer demand, as discussed in Use Case 03.
To perform trials associated with this Use Case, the use of multiple Time of Use (ToU) tariffs will be offered to
customers in LCL trial areas by their respective electricity supplier. Undertaking such a trial will be provide
significant learning regarding the response of residential and SME customers to ToU tariffs and the
corresponding distribution network impacts.
The LCL project will ensure that participating customers will not be penalised by accepting ToU tariffs as part of
this trial.
Trial location: London-wide, where connected to the London Power NetworkGLA’s Ten Low Carbon Zones and
LDA Two Green Enterprise District Zones
Trial number of residential and SME customers: up to 15,000c.1,500
Sample of envisaged experiments and associated learning points
Challenges/Opportunities

Design and implement a
number of ToU tariffs

Sample of envisaged experiments

Design and implement a number of ToU
tariffs with Energy Suppliers designed to
bring benefit in terms of reducing peak
loading of the distribution network.

Compile information regarding the
number of each customer group on each
different ToU tariff structure.

Quantify consumer
response to ToU tariffs

Quantify the impacts and
benefits of ToU tariffs for
distribution networks

Monitor and log individual or
amalgamated demand profiles at half
hourly intervals for customers on ToU
tariffs. (This is supported by U04).
Explore and study the composition of
the demand groups in the LCL trial areas
and the % participating in the ToU trials.
Compare trial results with historic
profiles or monitor similar customer
demographic in the same or other
location that are not exposed to ToU
tariffs
37

Learning points
Identify ToU tariffs that benefit
distribution networks operation
•

Learn how DNOs can work
together
with
Energy
Suppliers to identify and
implement ToU tariffs that
benefit network operation

Understand the extent to which
different customer groups change
their behaviour in response to ToU
tariffs.
Understand how well customer
response to ToU tariffs can be
predicted
Identify the ToU tariffs that are the
most effective to achieve demand
shifting/reduction
Understand and quantify the impact
of ToU tariffs on distribution network.
Understand how ToU tariffs could
lead to greater utilisation of the
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Identify the network performance
during the period of the ToU tariff trials
Quantify network benefits of
implementing ToU tariffs in terms of
losses and reinforcement deferral or
avoidance

existing network infrastructure and
support the connection and
operation of increased low carbon
technologies.
Understand how demand forecasting
can be performed to take into
account ToU tariffs

Extrapolate results of the trials to study
the potential impact of a larger roll-out
on the wider London network and the
UK as a whole. This analysis will take
into account factors such as season
variability, weather correction, socioeconomic groups and London specific
aspects such as heat island effect.
Data to be collected:
-

Half hourly real and reactive power consumption from Smart Meters at representative band of
customers from each customer group (Residential and SMEs)
Network monitoring information – real power, reactive power, voltage and current in the LCL trial
areas where ToU tariffs are implemented
Information regarding customer bills amalgamated to describe groups of customers (from suppliers)

High-level roles and responsibilities:
-

-

EDFEN: Design of ToU tariffs with Energy Suppliers, network monitoring and storage of data, review of
existing network planning and implications of ToU tariffs for the planning and operation of low carbon
distribution networks.
Energy Suppliers: Design of ToU tariffs with EDFEN, implementation of ToU tariffs
Imperial College: Analysis of trial data, extrapolation of results to consider implications of wider rollout to London and UK
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U05.2 – Demand Side Management of Industrial and Commercial (I&C) Customers
This use case will investigate the ability of Commercial Aggregators (EnerNOC, Flexitricity and EDF Energy ESCS)
to provide demand response services tailored to the requirements of distribution networks through the
control of I&C customers’ demand. The services to be trialled in this use case will provide varying magnitudes
of demand response, over different time periods and will be associated with specific LCL trial network
locations.
EDFEN will contract with Commercial Aggregators who will establish bilateral DSM commercial arrangements
with I&C customers. These contracts will aim to significantly reduce demand that is at risk from planned or
unplanned network outages. The ability of DSM of I&C customers to meet pre-fault and post-fault loading
limits on the distribution network will be explored. This use case will also demonstrate the effectiveness of
DSM of I&C customers as a tool available to DNOs to defer or avoid network reinforcement. The outcomes of
this use case will be used to review and make recommendations regarding Engineering Recommendation P2/6
and the methods and modelling undertaken in ETR 130.
Use case location: Central London
Use case number I&C customers: Up to 25MW of demand response across the central London area.

Sample of envisaged experiments and associated learning points
Challenges/Opportunities

Detailed identification of
DSM trial areas.

Design of technical
requirements of demand
response to be provided by
Commercial Aggregators.

Sample of envisaged experiments
Identify a number of major primary
substations that can act as a
representative sample to evaluate the
potential for DSM to defer or avoid
network reinforcement.
This will include substations which are
most at risk of P2/6 non-compliance
(and which would otherwise need
reinforcement); including substations
which are at risk due to:
(1) relatively high (but short duration)
demand peaks exceeding firm capacity
(2) moderate peaks exceeding firm
capacity but for sustained periods
Analyse historic data of substation
loading and project future loading
conditions, including magnitude and
duration of events.
For each of the DSM trial primary
substations and based on the analysis
completed above, the LCL project will
identify the type of response that
would be required to defer or avoid
investment, including for example one
or more of the following:
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Learning points

The anticipated magnitude and
duration of network loading that
exceeds the levels identified in P2/6.
A forecast and definition of the
demand response requirements in
terms of real power rating and
duration.

A specification of the technical
requirements for particular network
areas.
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(1) Immediate: Response which can
act within 3 minutes and be sustained
for up to an hour (e.g. to cater for an
unplanned second circuit outage);
(2)Medium: Response which can act
at 30 minutes notice and be sustained
for several hours (e.g. to cater for an
unplanned first circuit outage);
(3) Long (short notice): Response
which can act within 30 minutes, and
may be required on a periodic basis
for up to a month;
(4) Long (advanced notice): Response
which can be agreed at least 3 days in
advance to reduce risk during a
planned outage and/or prior to a
period of extreme weather (including
abnormally high ambient
temperature);
(5) Permanent: Where a permanent
reduction in peak demand, for
example through building energy
management would be advantageous.
For each of the DSM trial primary
substations, identify the scope for
DSM to offset or defer network
reinforcement based on a
combination of:
Identify DSM potential
within the trial location

Identify DSM costs and
commercial arrangements

(1) international experience of DSM;
(2) analysis of the make-up of the
demand and load characteristic below
that substation
(3) Aggregators knowledge of
customers in the trial area (existing
contracts with customers for STOR
response)
Based on the specification of the
technical requirements of each
network area, EDFEN will assign a
commercial value to the response
received in each area and implement a
commercial arrangement with the
Aggregator, which in turn establishes
a commercial DSM arrangement with
I&C customers.
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Level and type of demand response
anticipated to be available in the trial
locations.

The commercial arrangements
required by the DNO to contract with
an Aggregator to achieve DSM of I&C
customers to support distribution
network operation.
Commercial arrangements to deal with
issues associated with auditing
performance and penalties for non-
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performance.

Implement and
commission demand
response programme.

Impact of Demand
Response.

Detailed identification of costs and
commercial arrangements necessary
to secure effective demand response
deployment, including the level and
financial structure of the incentive
that would persuade customers to
offer a demand side management
service.
Implement contracts with
Aggregators. Aggregators implement
the required infrastructure at I&C
customer premises and provide EDFEN
with a portal to initiate demand
response request according to the
agreed commercial arrangements.
Test demand response under various
network conditions (vary magnitude
of dispatch, amount of advanced
notice and number of consecutive
hours or days dispatched).
Monitor the impact of demand
response on the distribution network
power flows.

Understand the financial incentive that
customers see as worthwhile in
exchange for demand response
services.
Understand how this varies by
customer type and network location.
Understand dispatch patterns that
customers can provide and variations
per customer type.
Understand demand recovery
characteristics of different customer
demand response load types.
Quantify the effectiveness of demand
response as a measure to avoid or
defer reinforcement.
Extrapolate results from the trial to
estimate the potential for I&C demand
response across London and the UK.

Data to be collected:
- At a maximum HH kW, kVAr measurements at the premises of I&C customers subject to DSM
commercial arrangements as part of the LCL project.
- HH kW, kVAr and voltage measurements at the primary substations within the LCL I&C DSM trial zone
Information
High-level roles and responsibilities:
-

EDFEN:
Identification of primary substation hotspots and associated demand response
requirements.
 Establishment of commercial arrangements with commercial aggregators
 Issue request for demand response to commercial aggregators
Commercial Aggregators:
 Establishment of commercial DSM arrangements of I&C customers
 Issue requests for demand response to I&C customers


-
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U05.3 – Demand Side Management: Conflicts and Synergies
This use case is concerned with the potential conflicts and synergies, across the electricity supply chain, of
Demand Side Management activities. This use case builds upon U01 and U05.2. The former aims to emulate a
2020 scenario of high wind intermittent generation, whereas the latter explores the impacts of network driven
demand side management. Wind intermittency and spot-price price volatility will lead to a new dynamic
between market players and will give rise to new synergies:
(1) An electricity supplier might enter into DSM contracts in order to optimise a portfolio pre-gate closure
and minimise its risk of exposure to high spot prices at times of peak demand and/or minimum wind farm
output (for example due to a forecast anti-cyclone);
(2) As described in U05.3, DSM might also be an attractive alternative for DNOs, either as a hedge against the
risk of abnormal network loadings under unfavourable environmental conditions (for example a
prolonged heat wave leading to sustained heavy air conditioning loads coinciding with suppressed plant
and equipment ratings) or as an alternative to conventional reinforcement in order to defer investment
associated with the increased capacity required to support the electrification of heat and transport;
(3) Demand side response might also become an attractive option for National Grid as a low carbon and
economically preferable source of the provision of short-term operating reserve (STOR) to deal with
temporary wind generation shortfalls (due to wind forecasting error or plant failures) as compared with
thermal peaking plant;
In addition to the above synergies, there is also the potential for conflicts with the operation of the
distribution network:
(4) Peak shaving/shifting actions by an electricity supplier in order to manage a temporarily high market
price may cause a subsequent artificial peak in demand on distribution networks. While there will
generally be a synergy for both parties in terms of reducing peak demands (improving load factor) the
intermittency of wind farm output means that the most onerous conditions for an electricity supplier
might be at times of minimum generation output rather than peak demand.
(5) Peak shifting actions by an electricity supplier will also generally limit the scope of a DNO to secure
demand side response from the same source until such time that the ‘lost energy’ is recovered (or as
otherwise determined by customer tolerance levels).
(6) Under a likely future scenario wherein spot prices will occasionally become negative during strong wind /
light demand conditions, electricity suppliers may well look to pass through the negative prices to
customers if this is the most effective way to balance their portfolios – thereby imposing a potential
demand spike on distribution networks outside of normal ‘peak demand’ periods.
(7) Unilateral actions by a DNO on a significant scale to maximise network loading factors (for example to
minimise losses or manage network constraints) could put electricity suppliers significantly out of
balance. This could include demand management actions or dispatching (DNO owned) storage.
Sample of envisaged experiments and associated learning points
Challenges/Opportunities

Potential conflict between
National Grid STOR and
DNO DSM services

Sample of envisaged experiments
Commercial Aggregators to identify
I&C customers that could enrol on
both STOR and network driven
DSM commercial arrangements
Discuss with National Grid any
amendment to the grid code (if
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Learning points
Understand how the same I&C customer
can provide STOR and DSM services
Understand whether the current grid
code enables the same customer to
provide STOR and DSM services.
Identity the required changes (if any) to
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any) that would enable the same
I&C customer to provide STOR and
DSM services
Monitor the coincidence of
requests for STOR and DSM
services

Potential conflict between
Energy Suppliers and DNO

Through use case U01, I&C
customers will be offered ToU wind
twinning tariffs. Under conflict
scenario (6) above, EDFEN would
initiate a demand response request

43

the current grid code to enable the same
customer to provide STOR and DSM
services.
Understand the structure of the
commercial arrangements that will need
to be in place and identify the rules of
prioritisation of demand response
services, under a coincident request from
NG and EDFEN
Understand the impact of anticipated
2020 levels of wind generation on
electricity market pricing - given that
modelling suggests that wind twinning
tariffs will create abnormal peak
demands on distribution networks under
certain generation/demand conditions
creating a conflict between optimising
generation and optimising network
demand profiles
Understand the potential conflict arising
from: dynamic pricing to reflect wind
availability which may lead to higher
demands when wind availability is high
and prices are low – possibly leading to a
demand response request by EDFEN
which might require customers to shift
demand to what might be a higher priced
period – reducing or even negating the
benefit to the customer
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Use case 06 (U06): New distribution network planning and operational tools
This use case provides an insight into some of the key tools that will be used throughout the LCL project.

U06.1 – Operational Data Store
The Operational Data Store (ODS) is a key component of the London Carbon London project. It providers a
network concentric view of all trial actors, by storing all smart and HH metering data, network monitoring
equipment data, network events and control actions within a time series database that is then relationally
linked to the active network hierarchy within the ODS.
Data captured in the ODS will form the foundation for the learning analysis that will be undertaken within the
Learning Lab (U07). This will provide an invaluable insight into the operation, performance and potential of the
LCL project trials.
To facilitate direct analysis of use case data, the ODS provides three powerful tools (Advance Calculation
Engine, Event Processing and Process Books Portals) and an accompanying data structure that integrate
together seamlessly to provide an expert learning platform. This platform’s aim is to provide a common point
of visualisation of pilot actors within each LCL use case and to simplify learning by providing a centrally
managed and expandable set of tools to the Learning Lab. The LCL ODS is based around the OSIsoft PI data
historian.
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Advance Calculation Engine (ACE)
ACE provides a programmable engine that can undertake automated calculations based upon user defined or
data defined rules. For example, the system can provide instantaneous calculated views of profile data based
upon aggregation levels within the network hierarchy (i.e. meter point, LV network segment, or substation), or
aggregation by any other use case actor sub-type defined within different trials (i.e. residential, I&C or other
sub classification). Importantly, as knowledge grows within the LCL project, new analysis routines can be
added by the Learning Lab with no impact on the structure of the ODS.
Event Processing & Notifications
With the vast amount of data being collected in both real and near real-time within the LCL project, the ODS
Event Processing module automatically highlights and informs the Learning Lab of meaningful events within
the pilot. Events can be defined based upon simple data triggers or more complex algorithms for the purpose
of filtering and/or linking events. For example, power quality events can be analysed in conjunction with
micro-generation or other fluctuating generation threshold events within each network segment. Once
triggered, events can then either be stored as new data elements for future analysis or presented back to the
Learning Lab as sequenced event queues pending further analysis.
Process Book Portal
A Process Book is a portal into the ODS data model that will be created to satisfy a specific data analysis
objective. Typically process books are defined to represent individual use cases or to display information in a
more meaningful form such as a data dashboard. Data within process books can be fully controlled by end
users who may wish to zoom into specific time events or zoom out to see the longer-term trends. To provide
flexibility, all data can be exported in a raw format to external tools such as Microsoft Excel. The goal of the
process book is to present a visualisation of multiple data sources in a single customised view to facilitate
further analysis, understanding and learning.
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U06.2 – Active Network Management
Active Network Management (ANM) involves the deployment of hardware and software to facilitate the
connection of increased load or generation and manage network constraints when they arise on the network
in real-time. When a breach of network constraints occurs, ANM automatically regulates the consumption or
production of power, or adjusts the operating position of network components, to ensure the network
remains within safe operating limits. In doing so, ANM can provide a means of connecting more to the existing
network while avoiding expensive and time consuming network reinforcement. ANM can also provide a
means of removing existing network constraints through the regulation of existing generators, loads and
network components during pre-fault and post-fault network conditions.
ANM can address network constraints in the areas of power flow management (thermal constraints), voltage
control and fault level management. Existing ANM solutions are concerned with the deployment of
decentralised solutions that are located in substations on the distribution network and receive monitored
values, including real power, reactive power, current, voltage and status of various networks or network
connected components. ANM algorithms analyse the incoming data and the performance and status of
controllable devices to make decisions regarding the control actions required to prevent or correct breaches of
network constraints.
ANM is therefore a powerful tool for EDFEN to implement and trial that could enable new connections for low
carbon technologies, maximise the use of existing low carbon technologies and defer or avoid capital
expenditure associated with network reinforcement. In order to deploy ANM, EDFEN will need to implement
amendments to existing internal processes concerned with network planning and operation, providing
important learning regarding organisational change to meet the challenge of low carbon networks.
Several developments will be required to implement ANM and maximise the learning opportunity associated
with deployment:
−

−
−
−
−

New commercial agreements with customers to provide the framework necessary to actively curtail
import or export when the network is constrained, potentially through some form of compensation
payment or payment for services rendered
Enhancements to the existing planning tools and approaches will be required to consider ANM as a
connection solution and a tool to automate the removal of network constraints
Enhancements to the existing planning tools and approaches will be required to compare ANM with
network reinforcement over different timescales using economic and carbon metrics
Control room interaction with automated ANM schemes will need to be explored with EDFEN
personnel and implemented accordingly
Maintaining a database of the commercial agreements in place for ANM installations and the
identification of the DG units and/or EV charging posts included

The following components make up the ANM solution to be implemented in the LCL trials - the SGcore product
from Smarter Grid Solutions. The deployment of ANM in the LCL trials will be focused on the maximisation of
low carbon distributed generation and the management of electric vehicle charging to maintain the network
within constraints.
Central ANM Controller
A distribution substation situated device containing a number of real-time control algorithms that take
account of prevailing network conditions to calculate control actions required to manage network constraints.
The Central ANM Controller receives and sends data via a communications interface. Measurement
Controllers at network constraint locations collect data on network constraints and pass this information to
the Central ANM Controller. The Central ANM Controller processes this data to determine real-time control
signals to be issued to controllable devices via a Device Controller. The Central ANM Controller will manage the
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network constraints within a number of technical, commercial and operational limitations specific to the local
network requirements.

Device Controller
A Device Controller will be installed at the site of the low carbon DG unit or electric vehicle charging post and
interfaced to the local control system. The Device Controller will receive control instructions from the Central
ANM Controller and issue these to the device being controlled, monitor compliance with the control
instruction and implement a range of fail-safe mechanisms, including catering for loss of communications
events.
Low Carbon Technologies
Low Carbon Technologies include generation or demand devices connected to the electricity network. A
commercial agreement is required between EDFEN and the developer of the Low Carbon Technology to permit
EDFEN to actively control the consumption or production of power via control instructions issued by the
Device Controller.
Network Measurement Controllers
Network Measurement Controllers are interfaced to monitoring devices installed at network constraint
locations and provide real-time measurements of critical parameters such as current and voltage to the
Central ANM Controller.
Communications Devices
Communications are required between each Network Measurement Controller, each Device Controller and
the Central ANM Controller. In addition, the Central ANM Controller will be interfaced to the EDFEN SCADA
system.
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U06.3 – Smart Metering Head-end System

A Smart Metering Head End manages access to the smart meter communications infrastructure and translates
commands from the market participants’ (energy suppliers, network operators, metering agents, etc) systems
into the languages used by the meters and devices connected to the Home Area Networks (HAN).
The primary users of the smart meter communications infrastructure and the smart meters, and therefore the
Head End, are the electricity suppliers. As well as having to obtain readings for billing and settlement purposes,
the suppliers also set the tariffs used by the meters and oversee the prepayment infrastructure for customers
of that type.
The head end chosen by EDF Energy Networks for the LCL project is Logica’s Instant Energy solution. This
system is already well established in the British smart metering market, supporting over 80% of the currently
deployed residential smart meters. Crucially, it is also the only head end that supports smart pre-payment
services, allowing collaborating suppliers to target this important social group with smart energy management
services as part of the Low Carbon London programme.
The Low Carbon London project will also make use of Logica’s head end system as the means to access data
that is valuable to the design and operation of a distribution network, such as voltage readings at the
customer’s premises. Data from smart meters, half hourly metered customers and EV charging points will be
accessed through Logica’s head end system and then stored in the Operational Data Store for subsequent
analysis.
Generally a head end needs to coordinate the various requests being made of or by the meters and ensure
these are appropriately acted upon. To do this, it must:

Suppliers
Reading
schedules

Tarriffs
Control
instructions

Metering agents
Reading
Consumption schedules

Prepayment
facilities

Payment
details

Head End

Reading schedules
Consumption
Demand
Voltage
Supply Quality

WAN

Smart Meter

Consumption
Demand
Voltage
Supply Quality

HAN
Smart
appliance

12345
6789 ♦
In-Home
Display

EDFEN

- authenticate the source of each meter request and confirm that the
requestor is permitted to carry out the function on the meter(s) in
question;
- ensure that all data transfers are carried out securely and there is no
chance of data being obtained by parties not entitled to possess it,
protecting the privacy of consumers’ data;
- log all communications to/from the meter and ensure that each one is
charged to the appropriate user, ie suppliers are not charged for
bandwidth used in fulfilling DNO data requests, or vice versa.
- download reading schedules to meters and deal appropriately with
the resulting readings as they are transmitted by the meters according
to these schedules – this will include both readings needed by
suppliers and those for DNOs as to be demonstrated in LCL trials;
- provide the communications route to send signals to devices
connected to the smart meter’s HAN for demand management
purposes;
- present a standard interface to the external systems of suppliers,
DNOs and other relevant parties, so the latter do not have to concern
themselves with the specifics of particular meter manufacturers and
types;
- direct alerts from the meters to the appropriate authorised party for
action; and
- identify and report communications errors and interruptions.
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U06.4 – Carbon tools
17

The Low Carbon London project will use ENXSuite a bespoke carbon tools to evaluate its performance with
regards to the level of CO2 reduction the project will achieve. This will ensure that there is a full audit trail for
the carbon reductions achieved and it will provide detailed information on CO2 emissions reductions over the
life of the project.
The ENXSuite carbon tools are used internally at Logica and were selected after a full market assessment,
which led Logica to consider them to be market leaders in the provision of a performance management tool
for CO2 reporting and sustainability.
The power of the ENXSuite carbon tools to support a large scale project such as LCL is demonstrated by its role
as a strategic technology partner in the city of Chicago’s Chicago Climate Action Plan (CCAP). The tools will be
used to evaluate CO2 emissions reductions on initiatives like energy efficiency; enabling low Carbon energy
sources; and enabling electrification of transport. ENXSuite It will deliver an overall performance measurement
tracking system, ensuring that carbon emissions are reduced in the most cost-efficient way in the LCL project.
ENX Suite was chosen because:Carbon tool key features:
1.
2.
3.
4.
5.
6.

It pProvides a single data repository to collate information from many participants, with the ability to
compile data through a user friendly interface
It will cCalculates the progress of carbon reductions, enabling high calibre calculations and reflecting
the impact of innovation in performance management.
It provides reports and Illustrates progress by showing measures, producing charts and illustrating
trends.
Includes both inventory and reporting capabilities for energy, GHG, and other sustainability metrics.
Allows the LCL project to make decisions about energy and CO2 emissions and find the most costeffective ways to reduce them.
Provides analytical capabilities to execute scenario planning, risk assessment and forecasting to
understand the impact of sustainability initiatives.

3.7.
4. ENXSuite plays an advisory role in performance measures and successful system implementation.
The ENXSuite carbon tools comprise a number of modules, of which we will be using two:
1.

Information Manager – this will enable the project to manage and report sustainability information
across the project solution, and includes both inventory and reporting capabilities for energy, GHG,
and other sustainability metrics. IM will integrate into existing and legacy software to ensure
seamless data transfer and leverage existing infrastructure investments.

2.

Enterprise/Business Intelligence – this will be used to help the LCL project to make decisions about
energy and CO2 emissions and find the most cost-effective ways to reduce them. Enterprise provides
analytical capabilities to execute scenario planning, risk assessment and forecasting to understand the
impact of sustainability initiatives.

The LCL project will initially use the Information Manager and bring in the Enterprise module part way through
the project as the available data grows. This dData processed by the carbon tool will consist of results from
experiments such as using ToU tariffs to shift residential peak demand (Use Cases 05), obtaining greater
visibility on the network enabling better voltage control (Use Case 04) and using control functions for electric
vehicle charging to reduce peak demand (Use Case 03). The ENXSuite carbon tools will use this data together
with data on the carbon intensity of electricity to evaluate the reduction in CO2 arising as a result of the LCL

17

http://www.enxsuite.com/
49

Low Carbon London – A Learning Journey
Use cases document

version 1.031
11th December, 2012

project. ENXSuite The tool will enable designers to estimate the carbon emissions associated with any
particular set of experiments in the LCL solution and compare these numbers with actual carbon emissions.
Since the LCL solution aims to inform DNOs how to operate in a low carbon future, learning about which
aspects of the project lead to CO2 reductions is an integral part of the project. The Learning Lab will provide an
opportunity to disseminate the learning from the carbon tools. It is anticipated that the Learning Lab and the
ENXSuite carbon tools will have complementary roles and will each provide some of the inputs for each other
in evaluating the CO2 reductions enabled by the LCL project. ENXSuite The carbon tool will have a capability for
‘what if’ planning and is expected to provide detailed data that together with the capability for scenario
planning will support a move to a Low Carbon distribution network. Scenario planning covers the analysis of
the activities trialled under LCL to understand their impact on carbon emissions, the way in which different
activities may interact, and the potential impact of implementing these activities on a wider scale or in a
different target population. For example, it will include simulating shifts in peak demand and calculating the
resulting CO2 reductions.
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Use case 07 (U07): The Low Carbon London Learning Lab
The Low Carbon London Learning Lab will exhibit an integrated approach to collecting learning, knowledge and
experiences gained from the Low Carbon London project. This will be achieved through the design of trials,
analysis of results from all the use cases and through the dissemination of the resulting knowledge.
The Learning Lab will provide a means of disseminating information and learning from the LCL project to a
wide audience through the ‘Low Carbon London web portal’ and other dissemination activities such as
workshops and seminars. Moreover, it will provide a physical environment for running simulations of future
network scenarios, extrapolating the results of real-world LCL trials considering the wider, short and long-term
implications for the UK.
The Learning Lab will have a user community, made up of industry participants (expected to include
representatives of other distribution network operators) and members from academia, media and
Government. Users of the Learning Lab will have the ability to interact with real data and witness the
simulation of a 2020 electricity distribution network scenario to investigate and understand the issues and
opportunities that the electricity industry will face in a low carbon future. The Learning Lab will be accessible
to the user community to witness and replay firsthand the various scenarios which will target the planning,
development and operation of an efficient distribution system, and to identify and discuss the implications and
challenges for accelerating progress toward low carbon networks and a low carbon economy.
The Learning Lab aims to assist EDFEN in identifying and exploring the technical challenges that are faced by
st
EDFEN as they transition toward the goal of operating to meet the requirements of a 21 century DNO. The
Learning Lab activities contribute in a number of ways. Firstly, by evaluating the tools that are being deployed
in order to create a low carbon network and analysing their optimality, widespread applicability and the
implications of a larger scale deployment. Secondly, by monitoring the results of real-life trials and performing
supplementary and detailed analysis, predictions of future consumption patterns considering the influence of
such factors as energy-efficiency measures and the electrification of heat and transport will be made and the
implications for distribution network planning and operation identified. Finally, the Learning Lab will have
access to the results and data for all trials and will be able to identify synergies and benefits between low
carbon technologies or enabling solutions to ensure that networks play an enabling role and benefits can be
shared throughout the low carbon supply chain.
This section of the use cases document provides an overview of the Learning Lab in terms of:
-

U07.1 – Establishment of the Low Carbon London Learning Lab
U07.2 – Low Carbon London Learning Lab – Key Roles and Functions
U07.3 – Low Carbon London Learning Lab – Dissemination Activities
U07.4 – Low Carbon London Learning Lab Deliverables

The Learning Lab staff will play a significant role in all Low Carbon London use cases, being the conduit for
learning, sharing of trial outcomes and providing an access point to the project for the outside world. It should
be noted that instead of repeating the activities from those use cases, this section focuses on the key roles and
functions to be performed by the Learning Lab.
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U07.1 – Establishment of the Low Carbon London Learning Lab
The Learning Lab will be hosted by Imperial College at its South Kensington Campus in central London and
staffed by experienced researchers in electrical engineering, economics, energy policy and consumer
behaviour (Imperial College Business School). The existing expertise regarding the system level analysis of
power systems from technological and economical perspectives makes the Learning Lab uniquely suitable to
supporting EDFEN and LCL project partners in the design and rigorous quantitative analysis of the LCL project
trials.
The Learning Lab will be established at the beginning of the LCL project in order to maximise the learning
opportunities from the project. Leveraging some existing infrastructure in the Maurice Hancock Laboratory will
assist in the rapid set up. The Maurice Hancock Suite will be equipped with five computers and screens,
permitting direct interaction with the data from the field and the formulation and execution of hands-on
simulations. The room is suitable for small demonstration sessions with a capacity for ten people and is
adjacent to the Maurice Hancock Laboratory where experiments on electrical equipment can also be
performed if required. Imperial College already has a secure VPN connection to the EDF Energy Networks data
centre for the transfer of measurements and control data. When the processing requirements for data analysis
and simulations exceed the capacity of the Learning Lab workstations, the two computer clusters at the
Imperial College High Performance Computing Centre will be made use of. During the set up period, individual
roles and responsibilities will be defined and additional staff will be recruited. The Learning Lab web portal will
be commissioned and delivered in this period. This will enable access to latest scenarios and reports as they
become available. The VPN link to the EDFEN Operational Data Store will also be established during this period.
U07.2 – Learning Lab key roles and functions
The Learning Lab will provide an analytical platform for the systematic and rigorous extraction of knowledge
from the LCL project. Targeted experimental designs will allow the Learning Lab to develop and calibrate
bottom-up models for a smart distribution network infrastructure. Using state of the art power system analysis
tools, a spectrum of possible 2020 scenarios will be simulated, and synergies and conflicts between different
technologies will be identified. On the basis of the LCL network experiments the Learning Lab will determine
requirements for future real-time network management tools and develop standards for future network
design that include responsive demand, distributed generation and a number of advanced network
technologies.
The Learning Lab activities across all use cases are divided into a number of work packages that are grouped
into three stages. The first stage establishes increased network visibility using smart meters and additional
network sensors as a fundamental requirement for advanced network management. The second stage uses
data from the LCL demonstrators to characterise and model developments and technologies that will become
impact distribution network operation in a 2020 scenario. This includes changes to load profiles due to energy
efficiency measures and the electrification of heat and transport, distributed generation and responsive
demand that is either controlled directly (I&C customers) or through time of use tariffs.
The work packages in the third and final stage investigate how various tools and techniques can be combined
to support distribution system planning and operation, and to enable optimal integration of low-carbon
generation sources. Advanced stochastic network planning tools will be used to perform cost-benefit analyses
of portfolios of smart network technologies. The Learning Lab will produce guidelines for mainstreaming of
these technologies and quantify their cost and carbon benefits. Commercial and regulatory opportunities and
pitfalls will be identified.
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The table below lists the Learning Lab work packages grouped into three phases. The primary associated use
case is indicated within brackets.

Learning Lab work packages
Network visibility
L1
Smart meters (U04)
L2
Additional network measurements and state estimation (U08)
Characterisation and control
L3
Impact of LV-connected DR on network performance (U02)
L4
Energy-efficiency programmes and technologies (U05)
L5
Impact and opportunities of electric vehicles and heating (U03)
L6
Consumer behaviour, demand response and responsiveness to ToU
tariffs (U05)
L7
Distributed generation (U02)
L8
I&C demand response (U05)
High-level learning
L9
Real-time distribution network control (U08)
L10
Wind twinning (U01)
L11
Future network design and operation (U08)
L12
Novel commercial arrangements (U05)
L13
Evaluation of system and network benefits (U08)
L14
Integrative reporting [across all use cases]

Imperial College will drive the Learning Lab activities using its unique infrastructure of simulation tools,
analytical techniques and previous research experience. Relevant tools and experiences that will be used
across the LCL use cases include:
−

−
−
−

−
−
−
−
−
−

Wind integration analysis from the optimisation of short term operation using reserve/response
through the long term capacity adequacy considering network constraints, and the ability of
responsive demand to “firm up” the capacity value of wind generation.
Advanced distribution network state estimator and optimal power flow for active management
Extensive capabilities in the bottom-up modelling of demand response capabilities, including
frequency responsive loads, smart appliances, air conditioning, electric vehicles, industrial loads
Advanced techniques for optimising demand response to manage network voltage and thermal
constraints, including the stochastic representation of virtual power plants (VPP), and to provide
system reserve services.
Fractal-based design tools to generate representative distribution networks, allowing for results to be
extrapolated to other UK regions
Probabilistic tools for network design in the presence of demand response, including quantification of
the asset replacement value
Computation of outage risk profiles in the presence of new potential sources of failure: responsive
demand, distributed generation and communication networks.
Analysis of synergies and conflicts between transmission network objectives, distribution network
objectives and generators.
Tools for the quantitative valuation of demand response contracts
Studies of consumer attitudes to and adoption of sustainable technologies, green tariffs and electric
vehicles
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U07.3 – Learning Lab Dissemination Activities
The knowledge that is captured and produced by the Learning Lab will be disseminated in a number of ways,
both within and beyond the project boundaries.
The ongoing activities and results of the Low Carbon London project will be incorporated in Imperial College’s
course programme for electrical engineers, starting with the courses ‘Sustainable Energy Systems’ and ‘Power
System Economics’.
In addition, the Low Carbon London project will also be featured in the multidisciplinary MSc in Sustainable
Energy Futures, managed by Imperial’s Energy Futures Lab. The Learning Lab will also actively involve students
through final year undergraduate projects, MSc projects and PhD research students. An important aspect of
the Learning Lab dissemination activities will take the shape of biannual spring and autumn workshops for
representatives from DNOs, industry and government. In these workshops, the latest results from the LCL
project will be presented and discussed with the participants.
Towards the end of the LCL project, two reports will be produced in collaboration with EDF Energy Networks
(project experiences) and Logica (carbon and benefits accounting) that collect the results from the preceding
work packages in comprehensive manner. The first report will focus on the role of the consumer: it addresses
consumers response ToU pricing schemes and to use smart appliances, and the effectiveness of such measures.
Also covered is the impact of various carbon reduction policies: energy-efficiency measures, energy-efficient
technologies and electric vehicles. The second report will describe the findings that are of relevance to the
operation and planning activities of DNOs, and the associated long-term cost and carbon benefits. These
reports will be presented at the two final workshops which will be larger in size and scope, and will have a
stronger emphasis on policy. Being part of an academic institution, the researchers from the Learning Lab will
present their results to the academic community on an ongoing basis. This will help to extract maximum value
from the results, and by informing other researchers, it will contribute to the long term development of new
methods and tools.
The Learning Lab staff will assist in the preparation of learning material for internal use within EDFEN. This
material will be presented to staff in a series of face-to-face lunch time sessions which will assist the
organisation in implementing the changes resulting from LCL project learning. The Learning Lab staff will also
prepare material to be presented at bi-annual road shows for the EDFEN Capital Programme and Network
Operations divisions. Box 18 of the main submission document gives an overview of the project internal and
external communication strategy.
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U07.4 –Low Carbon London Learning Lab Deliverables
The Learning Lab responsibilities are divided into a number of Learning Lab work packages that culminate in
specific reports (deliverables). The deliverables and their associated Use Cases are listed below.
Use Case

LL work packages

Deliverables (reports)

U01

L10

• Wind twinning and the distribution network

U02

L7
L3

• Opportunities for distributed generation in the distribution network
• Impact of LV-connected DER on network performance

U03

L5

• Impact and opportunities of electric vehicles and heating

U04

L1

• Accessibility and validity of smart meter data

U05

L4
L6
L8
L12

•
•
•
•
•
•
•

The impact of energy efficiency programmes on energy consumption
Consumer attitudes to flexible energy rates
Consumer and SME responsiveness to ToU rates
Smart appliances for residential demand response
The impact of energy efficient technologies on network utilisation
Demand response of I&C customers
Novel commercial arrangements and the smart distribution network

U08

L2
L9
L11
L13

•
•
•
•
•
•

Network state estimation and optimal sensor placement
Accessibility and validation of data from sensors on the distribution network
Real-time control of the active distribution network, including use of DER.
Design of the smart distribution grid
Resilience performance of the smart distribution grid.
[recommendations for future network design will be presented in the final
report (L14)]

Final
reports

L14

Final reports (written with EDFEN):
• Consumers and the smart grid, and the impact of carbon reduction policies
st
• Low Carbon London and the 21 century DNO: recommendations for widescale employment, business opportunities and carbon reduction (with input
from Logica).

55

Low Carbon London – A Learning Journey
Use cases document

version 1.031
11th December, 2012

Use case 08 (U08): Development of new network design and operation practices
The activities being undertaken as part of the LCL trials present a number of challenges and opportunities to
EDFEN as the host DNO. These activities demonstrate the changing nature of the electricity industry and
therefore present new requirements for the planning and operation of distribution networks. These new
requirements are concerned with facilitating low carbon electricity supply in a cost effective way and to permit
the DNO to play a facilitating and enabling role, ensuring that benefits of new low carbon technologies are
shared throughout the low carbon supply chain. These challenges augment the existing and continuing goal of
increasing the efficiency, reliability and security of supply for all users of the distribution network.
The LCL project will explore the short and near-term low carbon activities that will impact on the planning and
operation of distribution networks and identify the new requirements being placed upon EDFEN. This will
include new methods to plan networks to meet security of supply standards that incorporate learning resulting
from LCL trials and facilitate an assessment of new technologies to aid in the operation of low carbon
electricity networks. Trials of actual solutions deployed on London’s distribution networks will allow EDFEN to
identify the implications for network operation.

U08.1 – Planning Low Carbon Networks
As far as the planning of low carbon distribution networks is concerned, the key outputs are a set of actions
that will prepare the network to support the expected demands that it will be placed upon it in the future. In
order for this business process to function effectively, the various actors and solutions that comprise any
aspect of the low carbon network will need to be modelled and assessed. In this use case, the existing
methods used to plan distribution networks will be reviewed in light of results of trials being undertaken in the
LCL project, to produce a new set of requirements for network planning, expected to include:
−
−
−
−
−
−

−

Achieve security and quality of supply at value for money
Evolve network planning to incorporate low carbon metrics, actors, technologies and solutions
Identify the technical and commercial solutions to address the changes in network use that facilitate
flexibility and create visibility of the distribution network
Enhance the business case for low carbon technologies and actors by playing a facilitating role and sharing
benefits
Bring network planning and operation closer together, updating planning approaches to represent
operational experience of low carbon technologies and solutions
Identify where derogations from established standards is required, such as the security and quality of
supply standard, and feed in to Industry work associated with reform of standards for low carbon
networks
Optimise the sharing of benefits and savings throughout the low carbon supply chain
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Sample of envisaged experiments and associated learning points
Challenges/Opportunities

Define the objectives for
planning low carbon
distribution networks

Sample of envisaged experiments
LCL Planning Team will be created with
representatives from EDFEN, Imperial
College and LCL solution providers and
stakeholders, e.g. Ofgem.
Create a detailed list of the low carbon
supply chain participants and their
relationship with the electricity
distribution network.
Review LCL activities to define the new
requirements being placed on EDFEN and
the implications for wider network
planning.
Review the low carbon technologies
included in the LCL trials. Identify the
network impacts that impact on planning
for the connection and operation of the
technologies.

Specifications for the tools
and criteria to assess
different planning options.

Define the criteria that will be used to
assess low carbon network planning
options.

Learning points

A set of criteria that defines the
high-level objectives for planning
low carbon distribution networks,
driven by the needs of the users
of the network and the DNO. To
be shared via the LCL web portal.
Identify where derogations from
existing standards may be
required as part of the LCL trials.

Understand how the trade off
between different low carbon
planning decisions can be made.
Definition of the metrics used to
assess low carbon planning
options.

Define the requirements for new planning
tools that consider the inclusion of new
low carbon technologies and metrics.
Trial planning tools in the Learning
Laboratory that address the requirements
of the criteria defined above and can
model the inclusion of low carbon
technologies.

Modelling and assessment
of new technologies and
operational schemes or
practices at the planning
stage.

Define and perform scenario analysis of
different planning policies and
approaches, making use of outputs from
LCL trials and real network data.
Extrapolate studies to consider wider
network impacts across London and the
UK. Some examples of different scenarios
include:
• Investment in the network: either
reinforcing the network (traditional
approach) or adding new power
routing and smart control systems
• Maximising the use of the existing
network: either by ‘sweating’ assets,
reconfiguring or adopting revised
operating procedures, or condition
based maintenance practices
• Securing access to more DER: which
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Tools that are available for
planning that can perform some
or all of the functions required by
low carbon network planning.
Identification of wider
implications of low carbon
technology roll-out under
different scenarios and
timescales.
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can be called upon by to mitigate
network congestion during periods of
peak demand
• Promoting energy conservation:
which can help to reduce overall
demand
The LCL Planning Team will review results
of low carbon network planning activities
and make recommendations as to the
reform of methods and standards used to
plan and design electricity distribution
networks.
Recommendations for
reform of methods and
standards used to plan
networks.

Recommendations will be based on
extensive modelling at the Learning Lab
and the actual results from LCL trials.
Priorities for changes to existing standards
will be identified and available through
the LCL web portal. This will stimulate
discussion, debate and feedback that will
be incorporated within periodic revisions
of the recommendations as further
learning is provided by LCL trials and from
external activities and parties.
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Changes required to existing
methods and standards used to
plan electricity networks to make
them fit for the requirements of
low carbon networks.
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U08.2 – Operating Low Carbon Networks
This use case considers the operation of low carbon distribution networks and identifies the new requirements
of network operation due to the introduction of low carbon technologies and any associated operational
solutions. As is demonstrated by the trials planned for the LCL project, the DNO will have a multitude of low
carbon actors and technologies integrated within the operation of the distribution network. This will require
the establishment of new commercial arrangements to permit the DNO to call upon the provision of services
from these actors and technologies to achieve multiple objectives:
−
−
−
−
−
−
−

Security and reliability of supply
Safety
Respond promptly and effectively to system events
Power quality
Maximise low carbon electricity production
Reducing losses
Maximising asset life

The testing of various operational solutions both on the network in LCL trials and at the Learning Lab will
provide crucial learning for the planning for low carbon networks, as described in the previous use case. The
process of refining planning decisions and network operation (either manual or automated) based on the
outcomes of either activity will be continuous.
An important aspect of achieving the above goals is increasing network visibility through sensors and smart
meters in tandem with some form of state estimation.

Sample of envisaged experiments and associated learning points
Challenges/Opportunities

Review LCL trials and define
the interaction with the
EDFEN control room

Sample of envisaged experiments
Create SCADA interface to LCL trials and
engage with EDFEN control room
operators to define requirements based
on the trials being undertaken.
Define manual and automated functions
to be available to the EDFEN control
room.
Define automatically acting solutions
deployed on the network.

Evaluate the expected
operating state of the
network and identify
potential operational issues
and opportunities

Define the locus of interaction between
the LCL solution components and the
EDFEN control room.
EDFEN monitors network loading at
specific points and compares this against
limits established by the network
planners. The network data used will be
data from sub-station based sensors and
potentially from selected smart meters
(equipped with fast communications) or
network based sensors.
EDFEN analyses the projected network
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Learning points

How to integrate the control of
new low carbon technologies and
systems with existing control
room infrastructure and practice.
The role of the operator in manual
decision tools and automated
network solutions for low carbon
networks.

Design of processes, tools and
data requirements to enable
control room operators to identify
operational issues.
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operating state against their forecasts and
information about the network status in
order to determine potential operating
issues and/or potential opportunities.

In order to manually determine the
appropriate actions it is necessary for
EDFEN to understand the current
operating status of all low carbon
technologies and systems.
Where issues or opportunities are
identified EDFEN determines potential
actions to be undertaken and selects
actions based on the set of operating
procedures defined by the planning
process.
Identify operational actions,
assess options and
implement actions

A few examples of actions are:
• Switching / reconfiguration of the
network including adaption of
the protection system to
maintain safety
• Interruptions or variations to the
control of DG power production
• Interruptions or variations to a
electric vehicle charging schedule

Design of processes, tools and
data requirements to enable
various operational decisions to
be assessed and compared to
resolve operational issues.
The consequences for the types of
manual and automated control
schemes required for low carbon
network operation.
Validating decision making and
providing an audit trail to support
future decision making and the
assessment of performance.

New tools to aid the operator in
considering the trade-off between
different actions and the resulting impact
on the network will be tested, e.g.
maximising the use of existing
infrastructure and considering the impact
on network technical losses.
Implement manual or automated actions
to resolve network operation issues.
Execute actions and
measure the performance
of the network to inform
future long-term planning.

Monitor and collect data of decisions
made and all network actors, components
and measurements.
Assess the implications of manual and
automated decisions for the planning
process.
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Issues relating to the manual
implementation of operational
decisions and the implications for
automated network solutions.
Performance of operational
solutions can be assessed and fed
back to the planning stage to
more accurately reflect
operational experience and
practice in network planning.
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Low Carbon London Solution Diagram
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Programme management of Low Carbon London (Logica)
EDFEN change management/solution design team (EDFEN)
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Training, Communications and stakeholder management, EDFEN testing facility (EDFEN)
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Box 6 (Employment costs)
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7
8
9
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Box 7 (Equipment costs)
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40 aggregator equipment/devices
Smart Metering
Plugged in Places contribution
Substation works

1

2

3
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310
468
154
630
2,520
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844
650
693
1,125
1,328
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Change
Request

Additional
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Efficiency
savings

Original caption

Material
changes

Original Budget

Low Carbon London
Appendix 7
Project Direction cost table
£K

Notes on potential savings

512
310
468
154
630
2,520
4,594
(108)
(693)

693

(142)

736 Efficiency savings
650
693 Stranded Meters
1,125
1,186 3 EIZs instead of 10 LCZs

Box 8 (Contractor costs)

12

13
14
15
16
17

Box 9 (Customer and user payments)
Aggregator payments to I&C customers
Box 10 (Other costs)
IT costs – operational data store
IT costs – Carbon Tool licensing
IT costs – SGS support & software licence
IT costs – Aggregator IT costs
IT costs – comms, infrastructure, environment and
interfaces

-

-

2,440

2,440

2,001
70
465
163
640

18
19

IT costs – Logica head end
Contingency

596
3,247

20
21
22
23
24
25

Decommissioning costs
Travel and expenses
Public engagement/learning dissemination
Inflation
Partner/Collaborator labour costs
Other solution/implementation costs
Programme Management Other
Accommodation
Training
Communication

20
1,728
747
7,007
380

26
27
28

Total
Total savings

(202)
(757)

750
250
150

29,888

2,001
110 Increased costs for Carbon tool
465
163
640

40

(1,552)

507

(398)
(671)

398

(402)
(250)

402

(2,031)

2,000

394 Efficiency/optimisation savings
2,997 Efficiency/optimisation savings incl cease
HP trials
20
1,728
747 Partner and UKPN contribution
6,336 Partner contribution
380
750 UKPN Contribution
150

28,305

(3,583)
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