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I-LAD - Alpha [Innovating Losses
Analysis and Detection] [R4 Alpha]

When do you wish to start your
project?
6 October 2025

Project duration in months
6 months

Has this application been previously
submitted to Innovate UK?
No

Public description

Public description

Non-Technical Losses (NTL) are electricity losses resulting from theft, unknown
unmetered supplies, or metering inaccuracies.

They directly impact on both customers' bills and our carbon footprint. Losses due
to theft also often lead to serious safety incidents. Current methods of identifying
and monitoring losses are outdated and inefficient.

I-LAD Service will address this through:

o Smart Detection: Innovative Al-driven platform combining network, supplier,
and socio-economic data for accurate NTL identification.

o Targeted Action: Decision-making support model for identifying fair, cost-
effective interventions with stakeholder input.

e Trusted Governance: transparent data sharing under a robust, GDPR-

compliant framework, delivering Fair, Secure and Accurate NTL insight
generation.

Innovation Challenge aim

Decide which Strategic Innovation Fund (SIF) Innovation Challenge that your
Project is focusing on.

R4 Challenge 4: achieve greater clarity and improved evidence on reducing
efficiency loss in the context of greater network utilisation and deployment of low
carbon technologies

Innovation Challenge focus theme



Select the primary Strategic Innovation Fund (SIF) Innovation Challenge
focus theme that your Project is targeting.

Innovation Challenge 4: Theme 1: Innovation to improve efficiency of network
operations



Application questions

1. Lead Network (not scored)

Lead Network (not scored)

Scottish and Southern Energy Power Distribution (SSEPD), Southern Electric
Power Distribution Plc

2. Animal testing (not scored)

Will your Project involve any trials with animals or animal testing?

No

3. International Collaboration (not scored)
Does your proposed work involve any international collaboration or
engagement?

NA

4. Trusted Research and Innovation (not scored)

Trusted Research and Innovation (not scored)

As per guidance from UKRI's SIF Team - Not applicable to SIF Projects

5. Problem statement

You must provide a summary of the problem that you want to solve through
your Project.

The I-LAD (innovating Losses Analysis and Detection) Project addresses
Challenge 4 of R4 SIF -- Accelerating Towards Net Zero -- by developing solutions
to reduce losses in the GB electricity distribution system.

According to NESO, around 14.5TWh of electrical energy generated within GB wiill
be lost on the distribution networks in 2025. These losses are forecast to increase
significantly as we accelerate electrification of heat and transport. These losses

carry significant financial and environmental costs, accounting for ~90% of a
DNQO's GHG emissions.



Whilst DNOs have a license obligation to manage losses where reasonably
practicable, challenges in identifying and delivering cost-effective interventions
limit what can be achieved. New data sources like smart metering and LV
monitoring offer potential to address some of these issues. Additionally, tackling
losses requires greater coordination across the electricity supply chain. Ofgem's
Environmental Reporting Guidance for ED2 also states "During the Price Control
Period, we expect licensees to innovate and find cost effective ways to better
manage losses".

Electricity losses are classified as either Technical (TL), resulting from the physical
movement of electricity through the network, or Non-Technical (NTL), caused by
accounting issues or theft. Although NTLs represent a smaller share of overall
distribution losses, they are costly - during the Discovery phase, we estimated
they could account for around 1.5TWh of consumption annually, and the cost of
this is socialised on to billpayers. More importantly NTLs can lead to safety
incidents and are linked to high levels of criminal activities, which themselves have
a much wider negative impact on society -- this in investigated further in Q6.

Unlike TLs, which are often unavoidable due to system physics, many NTLs---
such as theft---can be more readily prevented if accurately identified.

Whilst methods for calculating TL are well established, current methods of
identifying NTL are outdated, manual, uncoordinated and very resource-intensive.
Previous innovation projects focussed on reducing TL through improved
technologies, however, we found in Discovery that there is opportunity to improve
the detection of NTL through innovative techniques.

Discovery work highlighted NTLs as underexplored, which makes this topic very
well suited for an innovation project.

During Discovery, we evaluated the potential to combine diverse data sets from
DNOs, suppliers, and third parties to enhance the identification of NTLs. We also
validated that both networks and suppliers could take actions based on loss-
related intelligence, even when some uncertainty exists due to false positives or
negatives. This confirms that improved NTL identification is feasible and financially
impactful, offering significant opportunities for benefits across the energy system.

The I-LAD Service will enhance NTL detection and reduction through:

o Smart Detection: Innovative Al-driven platform combining network, supplier,
and socio-economic data for accurate NTL identification.

o Targeted Action: Decision-making support model for identifying fair, cost-
effective interventions with stakeholder input.

o Trusted Governance: transparent data sharing under a robust, GDPR-
compliant framework to ensure Fair, Secure and Accurate NTL insight
generation



NTLs are a growing concern for all GB suppliers and DNOs, reflected in Ofgem's
priorities for ED3 framework and recent adjustments to Supplier Incentives.

The tools and methodologies developed through I-LAD will be designed to be
scalable and replicable, equipping stakeholders such as DNOs, Suppliers, Retail
Energy Code Company (RECCo), law enforcement, and others with actionable
insights, enabling more coordinated, cross-industry efforts to address NTLs
effectively and equitably.

Alpha Phase will demonstrate the efficacy of NTL analytics techniques in a defined
trial area. The analytics techniques will be those assessed as being supported
with viable datasets during Discovery. In developing a PoC trial we will also further
evaluate the data and customer protections that should be part of any governance
process in an enduring solution.

6. Innovation justification

How does your Project demonstrate novel and ambitious innovation in the
energy networks? Why is it suitable to be funded by SIF rather than other
sources?

I-LAD addresses Challenge 4 - Accelerating towards net zero (...), specifically:
Develop solutions to reduce efficiency loss (...).

I-LAD Alpha will focus on the identification of Non-Technical Losses (NTL) and will
innovate in 3 key areas (also see appendix):

1.Novel use of Supplier -- DNO and Socio-economic data for automated
identification and classification of NTL.

While NTL are somewhat preventable, current identification methods are reactive,
piecemeal, and rely on manual information exchange between parties. These
methods have not fully exploited new data sources like smart meters and LV
monitors. By demonstrating an analytics platform that builds on innovations such
as SMITN - capable of consuming network monitoring data, evaluating NTL, and
outputting indications - I-LAD takes a major step forward in losses analysis.

Crucially, socio-economic datasets will be combined with network and supplier
data, uniting network and customer perspectives to provide the most accurate NTL
indicators.

This innovative approach hasn't been tried in the UK before. It is essential that
data sharing between suppliers, DNOs, law enforcement, local authorities, and
others is managed correctly. This is addressed in the 'Holistic Losses Governance
Model' section.

In the Discovery Phase, the team showed that clustering, time series,
classification, and Al techniques can successfully analyse these data layers to



reveal where losses occur, their likely source, and confidence levels.

The model won't replace human decisions - it supports understanding and
recommendations, with no action taken without human intervention.

Finally, I-LAD Alpha will explore machine vision's role in refining NTL identification
using public and DNO-generated image datasets to enhance the enduring losses
model.

2. NTL interventions decision making model:

While automated detection is a key step, actionable insights are essential to
reduce losses effectively. The model will recommend interventions based on
factors such as NTL cost, intervention cost, confidence levels, and the most
suitable actor to respond.

Development will be guided by a cross-sector Working Group, including DNOs,
suppliers, law enforcement, RECCo, and consumer protection bodies, to ensure
recommendations are proportionate, targeted, and fair---particularly for vulnerable
customers.

3. Holistic NTL governance model:

The governance model will ensure loss mitigation actions, data sharing and
consumer protection can be managed consistently across all stakeholders. I-LAD
will use a range of data, including potentially, some personal data, and apply
analytics methods which include Al and ML. Strict oversight is therefore needed.

This governance model will be demonstrated in a prototype portal which shows
how stakeholders could observe and manage NTL in a coherent and aligned
manner that is significantly different from the operational situation today.

In Discovery, the Project Team designed a set of principles by which any such
model will be governed. The NTL Governance Model will be:

o Fair: Customer protections and identification of vulnerable households (via
connection to SSEN's VERIFY project).

o Secure: GDPR-compliant data sharing and user-based access.

o Accurate: based on confidence levels; reduced risk of false positives; ground-
truthing for model learning.

Whilst each of these innovation areas could be independently considered a
relatively high TRL, the combination of the 3 areas into a working methodology is
a significantly unexplored and risky space that could not be directly translated into
BaU without innovation.

By starting Alpha with a clearly scoped trial area we can prove these
methodologies are feasible before scaling them to a GB-wide level. The trial area



will include approx. 20,000 consumers, and data on previously identified NTL,
including theft, will be used to train the model and evidence its effectiveness.

The project builds on previous technology and innovation with a reasonably high
TRL 6 and IRL 4 with core innovation looking at processes and algorithms that
could bring it to commercial readiness.

R4SIF_Alpha_ILAD_InnovationJustifficationAppendix.pdf (opens in a new
window)
(/application/10166501/form/question/47959/forminput/135591 /file/832784/download).

7. Impacts and benefits selection (not scored)

Impacts and benefits selection (not scored)

« financial: future reductions in the cost of operating the network
 financial: cost savings per annum on energy bills for consumers
e environmental: carbon reduction, direct CO2 savings per annum
o others that are not SIF specific

8. Impacts and benefits description

Impacts and benefits description

Financial -- future reductions in the cost of operating the network, leading to
cost savings per annum on energy bills for consumers

The costs of NTLs are socialised among billpayers. The I-LAD service will lead to
losses being identified and reduced, with a corresponding reduction on the
socialised costs borne by others.

Baseline: Relevant metrics are energy and associated cost. SSEN-D's NTLs
are likely to be around 200GWh per year (based on indicative calculations in
Discovery CBA). Using Ofgem's standard value of losses (£74.42/MWh, from the
SIF CBA) this has a cost of around £15m/year.

In practice, different types of losses will impose different types of costs on society.
Types of NTL such as theft for illegal purposes lead to an overall increase in the
cost of operating the electricity system (as additional electricity needs to be
generated which would not otherwise be required). Other forms of NTL such as
unregistered lampposts result in a transfer from billpayers to consumers not
currently paying for their consumption. We explored a more fine grained set of
valuations for different forms of losses as part of the Discovery project, and plan to
build on this in Alpha.



Forecast benefits: To accurately assess the proportion of losses which would be
identified and reduced we will carry out further empirical analysis as part of Alpha
to see how effectively losses can be identified by the solution proposed. As an
indicative figure (and consistent with the Discovery CBA) if 10% of these losses
could be identified and reduced then this would be valued at £1.5m/year for
SSEN-D's area alone. The service is envisaged to be national, and equivalent
benefits at GB level would be around £11m/year.

Environmental - carbon reduction -- direct CO2 savings per annum

Many activities to reduce losses will result in a reduction in energy demand (e.g. if
a cannabis farm is closed down) which will also lead to a reduction in carbon
emissions due to lower generation requirements.

Baseline: Relevant metrics are energy and associated emissions. As above,
NTL's in SSEN-D's region are around 200GWh per year. Based on the
calculations in the SIF CBA template, these may be associated with emissions of
approximately 40,000 tCO2e

Forecast benefits: A 10% reduction in these emissions would imply a saving of
4,000 tCO2e per year, for NTLs in SSEN-D's region alone.

Other non SIF-specific
Reduced deaths and injuries

Baseline: According to Stay Energy Safe, energy theft leads to around 280
deaths and serious injuries per year, affecting not only the perpetrators, but also
family and neighbours. Based on overall customer numbers, around 40 of these
might be in SSEN-D's regions. Although this figure also includes injuries and
deaths caused by gas theft, identification of electricity theft may also help identify
users who are also stealing gas and therefore reduce these figures too.

Forecast benefits: A 10% reduction in all energy theft could lead to a reduction of
4 deaths or serious injuries per year in SSEN-D's region.

Reduced criminal activity

Energy theft is frequently associated with other criminal activity (e.g. cannabis
farming). Stolen energy often helps to facilitate organised crime, directly affecting
the safety & stability of communities. Identification and reduction of these types of
energy theft will also reduce this criminal activity. Initial discussions with
representatives of Police Scotland have confirmed that they consider the solution
proposed by I-LAD has high potential to deliver benefits in this area.

We have not quantified these benefits as part of Discovery but are planning
engagement with the police as part of Alpha to better understand them.



9. Team and resources

Who will be involved with the delivery of the Project during the Alpha
phase? Are there any changes in team or resource requirements from your
previous SIF Discovery Phase, or Innovation Project funded through other
routes?

SSEN-Distribution:

As a lead DNO, SSEN-Distribution is obligated under License Condition 49 to take
all reasonable, cost-effective steps to minimise electricity loss---both technical and
due to theft. SSEN will contribute Subject Matter Expertise across:

o Sustainability

o Policy

e Income, Billing & Pricing (including Unmetered Supplies)
* Revenue Protection

o Asset Strategy Engineering

o Data & Analytics

o Data Governance & Security

SSEN-D will also assign a dedicated Project Manager and leverage its Innovation
Manager for all project management activities, and management of the User
Working Group.

Frontier:

Frontier's data science team are experienced in building models to predict
consumer behaviour, including in the context of law enforcement, and using
energy sector datasets such as from smart meters. Frontier will work alongside
CGil to deliver activities in WP4 - Analytics demonstrator, focusing particularly on
the integration of data from sources beyond the DNO.

Frontier will also provide economic expertise to lead on the development of the
CBA and Theory of Change (WP5 - Value case for model and interventions).

Frontier's energy specialists are fluent in the operational and regulatory issues
facing DNOs and suppliers and therefore are key to inform WP3 - Data Sharing
and integration activities aimed at designing the right governance and assurance
supporting data sharing within the I-LAD service.

CGl:

CGl has extensive experience in collecting, securing, analysing and using smart
meter and other network data to support client business use cases. CGIl have
energy-specific experience in operating large data systems and network data
analytics, including extensive data science techniques. CGl will lead on WP2-



Stakeholder Engagement and User Testing aimed at understanding and gathering
the user needs which will form the basis of the technical requirements for the
demonstrator delivered within WP4 - Analytics demonstrator in a trial area.

Frontier and CGl will co-lead WP3-Data Sharing and integration, with a clear
division of responsibilities -- Frontier leading on sociodemographic data and CGl
leading on Network and Supplier data.

Subcontractor -- University of Loughborough [UoL]

Within the work package items that focus on network data analysis, UoL will offer
the following support to CGl:

o Review and advise of the status of network data sets, possible erroneous data
and potential spurious electrical effects reflected in data

o Review the approach to network data losses analysis proposed and executed.
Suggest potential enhancements/alternative approaches from Loughborough
research activities and previous findings

ScottishPower Energy Retail

ScottishPower supplies gas and electricity to over 5 million households and
businesses across the UK. Through their Revenue Protection and Regulation
teams, ScottishPower proactively work to reduce the financial burden on
customers caused by energy theft and help to address the inherent safety risk
potentially resulting in serious injury or death from electrocution / explosion to the
perpetrator, occupants of the property (who are often vulnerable), contractors,
neighbouring properties and landlords.

SP will provide:

e Subject matter expertise in Revenue Protection Services including the 'as-is'
process and opportunities for improvement.

¢ Advanced smart meter data analysis capabilities
o Expertise in electricity supply industry regulation.

Electricity North West [ENWL]:
*New to Alpha*

ENWL operates across the North West of England, supplying electricity to over 2.4
million homes - from remote rural areas to urban centres. This diverse coverage
equips ENWL with valuable data and insights into network losses and their impact.

As world leaders in network innovation, ENWL brings a strong track record in
delivering projects ranging from short-term research to multi-year trials. They will
contribute network data and expertise to support the development of loss



identification and detection algorithms, ensuring the outcomes are transferable to
other DNOs. Their deep knowledge of distribution network operations and
experience in innovation project delivery will be instrumental in the project's
success.

10. Project management and delivery

How will you manage your Project effectively? What is your Project plan?
What are your milestones? What are the risks associated with your Project?

SSEN-D will lead Project Management activities using UKRI tools (Risk
Register, Project Plan) and internal tools (Gantt Chart, Project Costs, Finance
Tracker) to monitor performance. The Project Team will meet weekly to review
progress, supported by focused Workpackage collaborations and face-to-face
sessions when needed to enhance performance and output development.

This structure enables monitoring of milestones and deliverables, ensuring
outcomes complement each other. Each Workpack has distinct targets while
supporting others. For example, results from WP2 (User Needs Gathering) will
inform WP3 (Data Sharing Governance) and WP4 (Analytics). WP6
(Commercialisation) depends on inputs from WP2 and WP5 (Theory of Change
and Value Case). Please see the Gantt Chart for full detail.

Several risks have been identified with top scoring items shown below. A full list of
identified risks and mitigations are available in the PM Book. All risks will be
regularly reviewed and managed in line with SSEN's PM approach.

RO1 - Security of data use and data sharing: The I-LAD Service requires secure
data sharing across stakeholders, involving data of varying sensitivity. Mishandling
could lead to inappropriate access or insights, with safety, security, and financial
consequences.

Mitigation:

1.The Project Team includes Data Subject Matter Experts, including CGI who
have extensive experience in collecting, securing, analysing and using smart
meter and other network data in a compliant manner. Both SSEN-D,
ScottishPower and ENWL are also providing their own Data Governance
expertise. In collaboration, they will ensure all data use and insights complies with
the data rules and principles set out by Information Commissioner's Office (ICO).

2.During Discovery, the project has outlined its commitment to ensure that the I-
LAD service be: Fair, Secure, Accurate

The Alpha Phase will further document how these principles will be achieved (in
line with ICQO's principles).



R02 - Recommendations for the right selection of NTL intervention: NTL
detection activity is only valuable if it can lead to actions which result in a
decrease in losses. Any losses detection algorithms will therefore need to be
coupled with a decision-making framework which suggests what actions could be
undertaken. Poorly chosen interventions could result in false positives or
inappropriate stakeholder involvement.

Mitigation:

1.Discovery Phase explored intervention options and established a basic rule set
(e.g., type of loss, value, cost, confidence). Alpha Phase will look to develop these
further. Discovery findings are available in: ILAD _AnalysisReport and
ILAD_OpportunitiesReport

2.The Project proposes to establish a Working Group made up of key
stakeholders like Law Enforcement, Fire Service, Local Authorities, as well as
consumer protection groups and 3rd sector representatives to ensure the
proposed intervention models are appropriate.

RO3 - Customer Protections: There is a risk that the model may inaccurately
interpret demographic data in a way that targets vulnerable and/or fuel poor
consumers; incorrectly identifying a higher risk of energy theft among these
consumers.

Mitigation:

1.The Project will work with the Stakeholder Working Group to ensure the
proposed intervention models are appropriate and not unfairly targeting vulnerable
customers.

2.The Project will work closely with SSEN-D's VERIFY Project, which looks at how
data can be combined to improve the identification of vulnerable customers.

3.As in Riks 1, the principles of 'Fair, Secure, Accurate' will be applied to minimize
the risk of inaccurate insight generation.

No regulatory changes are needed for Discovery/Alpha phases. However, Alpha
will recommend any regulatory changes required for future implementation,
particularly around data sharing and sensitive data use.

The project is not expected to impact customer supply reliability. A Working Group
will be established in Alpha to ensure no adverse impact on energy consumers or
their premises during or after deployment of the I-LAD service.

SIF_R4Alpha_PMBook_ILAD_Application_FINAL.xlsx (opens in a new window)
(/application/10166501/form/question/47963/forminput/135615/file/833165/download).




11. Key outputs and dissemination
What are the expected key outputs of your Project and your plan for
disseminating them along with any lessons learned?

I-LAD's Alpha Phase consists of 6 Workpackages (WP). Each has a set of clear
Outcomes and Activities, which result in an agreed set of Deliverables.

A named owner has been allocated to lead each package, and delivery of
individual Key Activities based on their skills, experience and strengths.

This phase will involve in-depth engagement with the Working Group to gather
detailed user needs. These insights will be translated into a functional
demonstrator of the Proof of Concept, built around selected NTL types. The
NTL types will be chosen at the start of Alpha, based on data availability and the
strength of historical evidence supporting each example.

Alpha will also focus on establishing robust data governance and assurance
frameworks. These will be tested in collaboration with the Working Group to
ensure alignment with operational needs. Additionally, technical requirements for
future integration with DNO and Supplier IT systems will be documented to
support seamless transition into later development stages.

All of this will be supported by a refined Business Case and Theory of Change
for intervening in NTL.

Full detail can be viewed in the PM book.
WP1-- Project Management:

Lead: SSEN

Outcomes:

o O_1.1_UKRI Engagement
e O_1.2 Project delivery management

Deliverables:

D_1.1.1_UKRI Mid-Point Slides
D_1.1.2_UKRI End of Phase Slides
D_1.1.3 UKRI Show and Tell Slides
D_1.2.3_PM Book

WP2-- Stakeholder Engagement and User Testing:
Lead: CGI



Outcomes:

O_2.1_Established a User Testing group
O_2.2_Gathered User Needs and Requirements from the User Testing Group
O_2.3 Developed a wireframe to facilitate user feedback and testing

O_2.4 Validateed the insights generated by the model with the User Testing
Group

Deliverables:

e D_2.1 |-LAD User Testing Group Terms of Reference and Membership
e D 2.2 |-LAD User Needs Testing - Report and Recommendations

o D2.3_|-LAD Service - Catalogue of Technical requirements for BAU Platform
and Recommendations

WP3- Data Sharing and integration:
Lead: CGl/Frontier
Outcomes:

e O 3.1 _Assessed Regulatory Compliance for data sharing and provided
recommendations

O_3.2 Designed data sharing governance
O_3.3_Applied Consumer Champion and Protection

O_3.4 _Documented Governance and Regulatory Compliance Analysis and
Recommendation

Deliverables:

e D _3.1_I-LAD Data Governance and Regulatory Compliance Report
WP4- Analytics demonstrator in a trial area

Lead: CGl/Frontier

Outcomes:

O_4.1_Confirmed trial area and ensured data availability from all stakeholders.

O_4.2 Analysed data from the test area to identify the type(s) of NTL the Alpha
phase will focus on.

O_4.3 Built the technical environment and architecture for the demonstrator.
O_4.4 Developed and refined analytic methods and algorithms

O_4.5 Present results from trial areas based on known losses to demonstrate
confidence levels - positive result



Deliverables:

e D 4.1_Test Area Report and Recommendations
e D 4.2 Technical Requirements Report
e D 4.3 I-LAD Service Demonstrator

WP5- Value case for model and interventions:
Lead: Frontier
Outcomes:

e O_5.1_Further developed Theory of Change to demonstrate the value case for
the service based on the Use Case

e O_5.2 CBA and case for further investment
Deliverables:

e D_5.1 Value Case Report for NTL and Interventions
e D_5.2 CBAsheet

WP6* Commercialisation and Route to Market*
Lead: Frontier
Outcomes:

e O_6.1_Assessment of ease of scalability and replicability to other users.
e O_6.2_Commercial model and governance.

Deliverables:
e D 6.3_Commercialisation and Scalability Report

The outputs of these activities will inform our decision to progress into Beta. The
knowledge and learning will be disseminated to the SIF community at the end of
project Show and Tell.

We will promote the work using a multi-channel approach, including:

o Amplification of UKRI, IUK and Ofgem official SIF communications

e Press releases, Innovation Summit, Smarter Networks Portal, SSEN's websites
and social media

The project also aims to establish a Working Group with membership from:
RECCo, Law Enforcement, Fire Service, Local Authorities, Consumer Groups and
3rd Sector.



The main innovation of this project is the methodology of identifying, modelling
and monitoring losses, therefore it is not undermining the development of a
competitive market.

12. Intellectual Property Rights (IPR), procurement and
contracting (not scored)

Intellectual Property Rights (IPR), procurement and contracting (not scored)

To ensure clarity is provided to the Project partners, UKRI and Ofgem regarding
the intellectual property (IP) landscape, the Project is using an IP register to track
the Background IP provided to the Project, the Foreground IP the Project
generates, and the use and access rights to all this IP.

The main contract governing the Project (the Collaboration Agreement) will include
detailed, mutually agreed terms governing IP that are in line with the SIF
Governance Document. For the Discovery Phase, all the IPR arrangements will
follow the default recommendations of Chapter 9 SIF Governance Document.

13. Commercialisation, route to market and business as
usual

How will your idea become business as usual within your network and
across the other networks? What strategy do your Project Partners have for
commercialisation of the innovation?

NTL management currently includes many stakeholders who all have disparate,
ad-hoc analytics and data sharing processes. Although I-LAD intends to improve
this we don't intend to replace every stakeholder's losses management system.

The solution is designed to provide additional information that can easily be
incorporated into existing processes leading to a much lower barrier to adoption
by stakeholders.

By developing this solution in Alpha with multiple partners and stakeholders,
including Police Scotland and an additional DNO partner (ENWL), we are ensuring
user requirements are included from the start. In addition to these functional
requirements for an analytics solution we are also addressing the governance
which would make multi-stakeholder and multi-DNO operation feasible.

This approach to setting low barriers to entry for DNOs adopting the solution is
combined with CGl's expertise in developing and deploying enterprise scale
solutions within the utilities industry. The demonstrator will be built to reflect BaU
conditions so that an accurate assessment of its applicability for commercialisation
can be achieved.



Every partner engaged in I-LAD has been clear on the limitations of their current
processes and the potential for societal and financial benefit with improved
processes. The limitations include:

Legal, regulatory and technological barriers on sharing data and insights
between DNOs and Suppliers.

Risks of developing inaccurate insights.
Novel modelling techniques are not being utilised to identify NTL.

Increase in energy theft, and the development of ever more sophisticated theft
methods hinder the ability to identify it using current techniques.

The work planned for Alpha will produce a 'proof of concept' which demonstrates
that the datasets and techniques we develop produce sufficiently accurate
predictions of NTL to justify interventions which ultimately reduce NTLs. This will
be formalised in a more robust CBA which would justify adoption of a BaU
solution.

An indicative model for commercialisation is:

The analytics model methodology is available for each DNO to deploy

Each supplier could also leverage elements of the non-network analytics
methodology

The portal embedding governance is a centrally funded and managed service --
Alpha phase aims at recommending a funding, hosting, licencing and ownership
model for this service

An enduring oversight forum would ensure a fair and equitable service is being
operated

The project has received support from senior leadership across all partners.
Most notably from ScottishPower's, SSEN-D's and ENWL's leadership:

SSEN-D

Head Of Regulation and Commercial
Head Of Sustainability and Asset Policy
Head Of Future Networks

ScottishPower:

Strategic Development Director
Policy and Regulation Director
Head of UK Debt Operations

ENWL:



e Head of Network Innovation
e Head of Network Resilience
e Asset & Investment Director

Support from other key Stakeholders:

We have received letters of support from Police Scotland and Energy Action
Scotland, demonstrating willingness to adopt/support in the future.

Police Scotland say:

"As a key stakeholder (...), we fully support the idea of a centralised, data driven
insights platform which would enable more efficient, collaborative and targeted
identification of NTL. We see a clear benefit of such a service, which would help
effectively reduce criminal activity, safety incidents linked to tampering in electricity
network (...)." [Gordon McCreadie, Detective Chief Superintendent, Head of Local
Crime and Specialist Crime Support]

Energy Action Scotland say:

"Energy Action Scotland is pleased to support the I-LAD project (..) as it aligns
with our work in ensuring the people can thrive in an affordable and safe energy
system. We recognise the inherent risks of energy supply and energy meter
tampering both the health and wellbeing of those engaged in that activity but also
the detriment caused by the provision of additional costs shared amongst energy
consumers as a direct consequence of non-technical energy losses." [Frazer
Scott, CEQ]

14. Policy, standards and regulations (not scored)

Do you consider there to be any barriers with respect to meeting the
requirements of regulations, policy or standards?

I-LAD will cover a wide range of different data sources and techniques. Some of
these can be developed without raising any issues with current regulations. For
example, carrying out anomaly detection on LV monitoring datasets (where no
single or small group of customers is identifiable) is unlikely to conflict with any
existing regulations. It will therefore be possible to build and ultimately deploy a
version of I-LAD without the need for any derogations or exemptions.

Certain regulations could restrict what is possible, however we will not be seeking
derogations as part of this project.

Smart Energy Code (SEC)

The SEC does not permit suppliers to share smart meter consumption data with
DNOs (or other entities). This may limit some forms of losses analysis (e.g.



combining anomaly detection of individual level consumption data with DNO data).

We do not intend to seek a derogation from these requirements, but as part of the
project will explore ways of mitigating their impact:

*Using datasets that are available to DNOs -- specifically voltage and other power
quality data (as was successfully carried out for the earlier SMITN project).

*Examining governance and data arrangements which may allow the use of
consumption data within a losses platform. E.g. whether aggregated consumption
data can be shared, or whether initial processing of consumption data can take
place within, or on behalf of a supplier.

The SEC also means that suppliers will not always have access to half-hourly
consumption data (even following Market-wide Half-Hourly Settlement (MHHS),
customers would need to opt in allow their data to be used for purposes other than
settlement). We will explore ways of mitigating this impact, but do not plan to seek
a derogation from this requirement as part of this project.

UK GDPR

The UK GDPR places restrictions on the purposes for which personally identifiable
information can be shared and used. However, there are exceptions for legitimate

uses (including for public interest purposes), and these are already used to enable
suppliers to share data as part of the Theft Risk Assessment Service (TRAS).

The project will not seek exemptions from these rules, but includes workstreams
to ensure that work is carried out in a way which is consistent with them.

Theft Detection Incentive Scheme (TDIS)

Under Condition 12A of the Energy Supply Licence, suppliers are legally required
to detect, investigate, and prevent energy theft, both independently and
collaboratively with other license holders.

Energy suppliers are incentivised to identify and combat energy theft through
regulatory and financial mechanisms, primarily driven by Ofgem and the Retail
Energy Code Company (RECCo). The key incentive is the Theft Detection
Incentive Scheme (TDIS), administered by the Retail Energy Code Company
(RECCo) under the Retail Energy Code (REC), which encourages proactive
measures. The TDIS provides financial rewards/penalties to energy suppliers
based on their performance against theft detection targets. Suppliers are also
encouraged to innovate, using tools like data analytics and collaboration with
police and Crimestoppers, to improve detection rates and meet both regulatory
and financial goals.

We don't consider that the TDIS presents any barriers to the I-LAD project.



I-LAD supports the objectives of the TDIS by developing a solution that helps pro-
actively detect energy theft.

15. Value for money

What are the Alpha Phase Project costs and how are they proportionate to
the project delivery? How do they represent value for money for the
consumer?

Total project cost has been set at £587,106. All partners will be providing
contribution through 'time in kind' at the total level of £87,794 (15%). We are
requesting £499,312 of SIF funding.

No other funding will be utilised.

The balance of costs and SIF funding requested is as follows:

SSEN-D:

*Full costs: £52,383

*Funding: £41,906

*Contribution: £10,477 (20%)

SSEN-d's full costs include £7,000 subcontracting for Loughborough University
Frontier Economics:

*Full costs: £244,965

*Funding: £195,840

*Contribution: £49,125 (20%)

CGl:

*Full costs: £199,168

*Funding: £180,035

*Contribution: £19,133 (10%)

SCOTTISHPOWER ENERGY RETAIL:

*Full costs: £67,960

*Funding: £61,164



*Contribution: £6,796 (10%)
ENWL.:

*Full costs: £22,630
*Funding: £20,367
*Contribution: £2,263 (10%)

Funding is expected to be allocated to deliverables and work packages in the
following way:

WP1 -- Project Management: Funding: £29,156 (6% of total)

WP2 -- Stakeholder Engagement and User Testing: Funding: £103,824 (21% of
total)

WP3 -- Data Sharing and integration: Funding: £112,996 (23% of total)
WP4 -- Analytics demonstrator in a trial area: Funding: £122,056 (24% of total)

WP5 -- Value case for model and interventions: Funding: £58,935 (12% of
total)

WP6 -- Commercialisation and Route to Market: Funding: £72,345 (14% of
total)

This project delivers value for money as, if funded, it has potential to directly
contribute to a reduction in consumer bills by reducing network charges. Using the
SIF CBA framework (attached), we estimated that a reduction in NTLs of 10%
would, over 40 years, be associated with a net present value of £210m (in addition
to additional benefits relating to reduced emissions and injuries). This is far
greater than the overall investment required in a losses platform. Even if only a
1% reduction in NTLs could be obtained (and only within SSEN's region), the
potential benefits would outweigh the costs of implementing this solution.

SSEN-D have carefully considered partner selection and deem that both Frontier
and CGl are essential to the success of the project. SSEN-D have benchmarked
their costs to comparative consultancies and are satisfied that the rates provided
are appropriate for the expertise they will provide, and that these skills are not
available within SSEN's resource pool. Specifically:

CGl:

*Uniquely placed for collecting, securing, analysing and using smart meter and
other network data

*Operating large data systems and data analytics,



*Data science techniques -- Machine Vision, Machine Learning, Al

*Incorporating techniques and learnings from previous innovation projects
delivered by CGI which are key to developing the proposed model -- SMITN and
Network Model Manager

Frontier:
*Building and assessing models to predict consumer behaviours

*Assessing data modelling techniques which bring additional datasets (e.g.
DNO/Supplier MPAN level data or wider demographic information) together with
the network modelling CGl is carrying out

*Economic expertise to lead on the development of a high-level CBA and the
Theory of Change.

*Operational and regulatory issues facing DNOs and suppliers

*Frontier and SSEN-D are providing an increased level of personal contribution:
20%.

University of Loughborough (sub):

o Review and advise of the status of network data sets, possible erroneous data
and potential spurious electrical effects reflected in data

e Review the approach to network data losses analysis proposed and executed.
Suggest potential enhancements/alternative approaches from Loughborough
research activities and previous findings

16. Associated Network Innovation project(s) (not scored)

Associated Network Innovation project(s) (not scored)

NA

The finances of all project partners are included in the milestones summary
(/application/10166501/milestones-summary).

Total  Funding sought Contribution to Contribution to

costs (£) (£) project (%) project (£) Other funding (£)
SOUTHERN ELECTRIC 52,383 41,906 20.00% 10,477 0
POWER
DISTRIBUTION PLC
Lead organisation
CGI IT UK LIMITED 199,168 180,035 9.61% 19,133 0
Partner
ELECTRICITY NORTH 22,630 20,367 10.00% 2,263 0
WEST LIMITED

Partner



FRONTIER
ECONOMICS LIMITED
Partner

SCOTTISHPOWER
ENERGY RETAIL
LIMITED

Partner

Total

Total
costs (£)

244,965

67,960

£587,106

Funding sought
£)
195,840

61,164

499,312

Contribution to
project (%)

20.05%

10.00%

Contribution to
project (£)

49,125

6,796

87,794

Other funding (£)
0



