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Project Title (This cannot be changed once registered) Project Reference

Portable — Low Voltage Fault Passage Indicators (Portable — LV FPI) NIA_SSEN_0060

Funding Licensee(s) Project Start Date
May 2022

Scottish and Southern Electricity Networks Distribution
Project Duration Year
23 Months 2024

Nominated Project Contact(s)
Tim Sammon, Innovation Programme Delivery Manager at SSEN

1. Scope

To assess how fault passage indicator technology performs when managing faults on the LV Network. The project will consist of 3
Phases:

¢ Phase 1 - (3 Months) — Development of suitable commercial solution from the previous proof of concept works
completed in a previous NIA Project (Low Voltage — Underground Fault Location Technologies). Design process in preparation for field
trials on DNO LV network.

* Phase 2 — (6 -9 Months) — Field trials using portable fault passage indicator technology on sustained LV faults.

¢ Phase 3 — (3 Months) Project evaluation that could lead to business as usual. Dissemination of project to other
network licensees and interested parties.

2. Objective(s)

By the end of the project:

* To have developed commercially viable portable fault passage indicators for use in conjunction with existing proven low voltage fault
location technologies.

* To have developed business as usual processes for their use to efficiently locate low voltage faults in electricity distribution
networks.

* To have disseminated the learnings from the project through annual or targeted events for the benefit of GB customers.

3. Success Criteria

This project will be deemed a success if all planned activities are completed, enabling the complete evaluation of whether portable fault
passage indicator devices are suitable complementary devices for quick underground low voltage fault location.
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4. Performance compared to the
original project aims, objectives
and success criteria

Details of how the Project is investigating/solving the issue described in the NIA Project Registration Pro-forma.
Details of how the Project is performing/performed relative to its aims, objectives and success criteria.

Project background

Underground LV (low voltage) cabling in residential areas are complex networks, making the identification of underground cable
transient faults particularly challenging. These transient faults result in frequent temporary supply interruptions which affect the quality
of service to consumers. When these faults become permanent, pinpointing their location has proven difficult, resulting in lengthy
restoration times for electrical supplies, exacerbating the negative impact on consumers.

Under current practice, when a fault occurs, it can be detected through two complementary methods. Cable sniffing detects gas
particles emitted from cable faults, whilst thermal imaging cameras detect heat emitted as a result of the faults. However, these fault-
finding technologies have limitations. This project identified ways to improve the LV fault location techniques using Portable LV-FPI's.

Project progress
The project has achieved the following against each of the stated objectives:

Established the technical and commercial viability of using Portable LV-FPI's in conjunction with existing proven LV fault location
technologies. The Portable LV-FPI’s function is to notify a potential fault path on the network. This project developed Portable LV-FPI's
and used with the associated procedure to help identify an LV underground fault.

There have been two main challenges with Portable LV-FPI's, firstly making them suitable for the detection of underground LV faults.
The field trials at the test facility have proven particularly useful with understanding the equipment and the development of the
Portable LV-FPI's. Secondly, they required a novel procedure to be developed, trialled, improved and validated to use the equipment.

The Portable LV-FPI's have been successfully developed to DNO low voltage network industry standard. Technical investigations have
been positive over the duration of this project with various successful user case examples captured and available for dissemination with
our DNO partners.

Maximising the portfolio of technologies available for LV fault location and make recommendations for optimal adoption of the
suitable devices for business-as-usual use.

Through this project we have been able to validate that Portable LV-FPI's could be added to the portfolio of low voltage fault locating
technologies and used by rapid response engineers or network engineers. The evidence gathered, processes, procedures and training
material developed under this project will be used to identify the pathway to a business-as-usual application.

Disseminating the learning from the project through annual or exceptional events for the benefit of GB consumers.

Dissemination has been held over the course of this project. We presented the innovative technology at The Summit ENA (Energy
Network Association) Conference in October 2023. In addition, targeted discussions with other DNO’s Operational Teams have taken
place. The equipment manufacturers have also been sharing the learning to promote their devices as means of LV underground fault
solutions with other DNQO’s. This project success criteria has been met as the project has successfully completed the evaluation of the

Portable LV-FPI devices and determined their suitability for fault finding delivering benefits of quicker and less labour-intensive options
for underground LV cable fault location.

5. Required modifications to the
planned approach during the
course of the project

The Network Licensee should state any changes to its planned methodology and describe why the planned
approach proved to be inappropriate. Please confirm if no changes were required. 8,

A change request was submitted to extend the duration of Project to 31st March 2024 to complete objectives. This was due to delays in
purchasing of components resulting in delays to development of the equipment.
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6. Lessons learnt for future projects

Describe how the project (methodology, stakeholder engagement etc.) changed, or provided opportunities, from
your expectation at the start of the project and therefore could be useful for a future project. In addition, please
discuss the effectiveness of the research development or demonstration undertaken.

Spending quality time initially developing a step-by-step workflow process to investigate LV faults via both the acoustic and FPI
technologies with the help of the Operational Teams in a workshop environment has had positive results. The early involvement of the
Operational Teams and incorporating their suggestions, has made a significant difference to generating and then maintaining
momentum for the onward field trial element.

Maintaining an elevated level of engagement with the Operational Teams when developing the step-by-step workflow process has
meant continued feedback from fault investigations on the actual network. This has allowed us to ensure the process for using fault
passage indicator technology to locate underground LV faults is suitable for a range of physical terrains and network configurations. The
other benefit in this continued field interaction has been the ability to widen the types of faults that the equipment can be used to
detect.

As the operational staff are field based, the fault-finding workflows and means by which to record comments have been made available
on smartphones. Having the capability to capture data from the field trials has been crucial and allowed us to report back to all involved
in the project, at all levels. This data will also support the final assessment of fault passage indicators for LV fault finding equipment
used for the project.

7. The outcomes of the project

When available, comprehensive details of the Project’s outcomes are to be reported. Where quantitative data is
available to describe these outcomes it should be included in the report. Wherever possible, the performance
improvement attributable to the Project should be described. If the TRL of the Method has changed as a result of
the Project this should be reported. The Network Licensee should highlight any opportunities for future Projects to
develop learning further.

The project has successfully created a step-by-step workflow process for using Portable LV- FPI technologies which brings about
improvements in finding the location of LV underground faults.

Positive engagement from operational teams was achieved as they were included in developing the fault-finding workflow process,
using the two new types of technology, via hands-on experience on a test network where diverse types of underground LV faults could
be created. The time spent with the diverse types of fault-finding technologies in a safe and controlled environment, allowed an
understanding of the equipment and the best way it could be used.

Through the rigorous trialling within the test network and the subsequent field trials, FPI methods of LV underground fault finding has
been very promising. The FPI technology has been successful in narrowing down the search area; if there are several network circuit
spurs the FPI kit has the potential to identify the single circuit with the fault. Engineers trialling the FPI’'s deemed this to be the best use
case scenario.

Through field trials of the fault passage indicator’s fault location detection equipment, it has been possible to confirm that it is a suitable

method for LV underground cable fault location. Previously, TDR’s (Time Domain Reflectometry) were used to locate faults on a
network, however LV FPI fills a specific niche where it allows engineers to strategically manipulate fault locators in a reduced time.

8. Data Access & Quality Details

A description of how any network or consumption data (anonymised where necessary) gathered in the course of
the Project can be requested by interested parties. Please include a link to the publicly available data policy.

For information on how to request data gathered in the course of this project, see the Network Innovation Competition (NIC) and
Network Innovation Allowance (NIA) Data Sharing Procedure at https://ssen-innovation.co.uk/innovation-strategy/.
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9. Foreground IPR

A description of any foreground IPR that have been developed by the project and how this will be owned.

No foreground IPR was developed.

10.Planned implementation,
recommendations or next steps

Please describe the next steps to implement this innovation project. What policies and standards need to be
updated or created as part of this implementation.

Field trials are to continue with the equipment that has been developed within the project. These trials will continue to be tracked and
used to produce a benefits case that could potentially lead to further investment in additional Portable LV-FPI’s.

The evidence gathered, processes, procedures and training material developed under this project will be used to support the adoption

of the Portable LV-FPI’s devices into business as usual, these include knowledge capture sessions with relevant stakeholders to produce
a draft technical guidance document including FAQ's.

11.0ther comments

Not applicable.

12.Standards Documents

Identify any industry standards that may require updating due to the outcomes or understanding developed from
this innovation project. If no standards will need to be updated, please state - not applicable

Not applicable.

5 Energy Networks Association



