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Project title

Fault Sense

DNO

Electricity North West Limited

Participant DNOs

Project summary

Electricity North West is committed to improving customer service for all their customers.

This project focuses on customer service and aims to improve the speed of restoration of supply,
particularly under storm conditions.

By developing novel fault location sensors and exploring the current capabilities of the existing
market offerings in fault location technologies, this project will be able to improve the quality of
supply for customers who experience weather related outages and greatly reduce the time taken
to restore supplies.

Problem(s)

Please provide a narrative which explains the Problem(s) which being addressed by the Project.

In recent years, DNOs have come under scrutiny for their customer service, especially fault
response in storms. Storms have a particularly adverse effect on the rural parts of our network
which are predominantly constructed of long lengths of overhead line with many branches.

Traditionally, when a fault occurs on a rural network it can be difficult to locate. Fault location on
these networks normally involves staff patrolling a line either by foot or vehicle which increases
the time to locate and subsequently restore supplies. Customers in rural areas affected by
prolonged loss of supply could be reluctant to adopt low carbon technologies as this will increase
their reliance on the electricity network which they may view as less reliable than in urban areas.
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Problem(s) continued

To improve supply and customer service to those affected by storm related outages and support
the transition of those customers to low carbon technologies, we need to increase confidence in
the reliability of the electricity networks.

Method(s)

This section should set out the Method or Methods that will be trialled in order to solve the Problem. The type of Method
should be identified where possible e.g. technical or commercial.

Electricity North West and its project partners propose to trial different technical solutions for fault
location on high voltage (HV) networks.

The techniques, namely, impedance based and travelling wave, will be trialled on diverse HV
network types to include radial and meshed of varying line lengths, resistance earthed,
compensation earthed, or solidly earthed. At HV, a lot of our circuits also have cable sections as
well as overhead line so it is likely that some of the trial circuits will include cable sections. This
diversity will allow understanding of the performance of the techniques and which technique best
suits which network type.

As low voltage (LV) circuit sections are much shorter and we can quickly locate faults using
existing techniques, LV is outside the scope of this Trial.

Scope and Objectives

Please describe the scope and objectives of the Project should be clearly defined including the benefits which should directly
accrue to the Distribution System.

This project aims to develop preferred methods for the installation of distance to fault systems
including both equipment at the primary substation and distributed devices such as sensors on
overhead lines etc. This will include an assessment of the optimal location of the sensors and a
comparison of the performance of the different technologies against the different network types.
The results of these trials will be used to inform specification and engineering policy.

The benefits of this project is a more targeted response to faults which leads to a reduction in
customer minutes lost.

Success Criteria

Please give details of how the DNO will evaluate whether the Project has been successful.

1. Development of functional specifications for fault location technologies.

2. Successful deployment of fault location techniques.

3. Specification for the integration of the results from different trial equipment into a central
dashboard.

4. Verification of the accuracy of the techniques by confirming the fault location.

5. Understanding of how each technique works for the different network types.
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TRL 5

This should be between 5-8 to be eligible for Tier 1 Funds.

Predicted start and end dates.

DNOs should provide an estimate of the expected project starting and completion dates.

Start Date: 02/2015 |End Date: 03/2018

Project partners and external funders

Please give details of actual or potential Project Partners and External Funding Support as appropriate

Academic consultant.
Kelvatek.

We are also exploring partnership opportunities with other DNOs.

Potential for new learning

Detail what the parties hope to learn and how the learning will be disseminated.

New learning from this project will include the functional specifications, performance of the fault
location technologies on a variety of different network types, configurations and earthing.

This will allow other network operators to understand how to apply the fault location techniques
on their own networks and which technique will be most effective in which circumstances.
Learning will be disseminated through the close down report and LCNI conferences. Dissemination
materials will also be available through the Electricity North West website.

Risks

The DNO should highlight any material, known risks that could impact the Project’s costs and/or programmes.

There is a risk that we do not experience faults on the trial circuits when the equipment is
connected. This risk will be mitigated through selecting circuits from our worst performing
category. As such the risk of not having any faults is very low. If no faults occur, the equipment
will be relocated or simulation by our academic partner will demonstrate the technique. This type
of simulation has been used to test and verify fault location equipment before but mainly by
manufacturers on generic networks. If simulation is to be used, the project will use actual data
from real networks and apply faults to see if the technique calculates the correct location.

Scale of project

Please justify the scale of the Project. In particular, the DNO should explain why there would be less potential for new learning
if the Project were a smaller scale.

It is important that the techniques are demonstrated on enough circuits to ensure that there will
be robust data gathered to prove the Method and generate the learning that will facilitate rollout
to the wider GB population. Initial expectation is that the equipment will be installed on 10-20 HV
networks monitoring faults along the associated outgoing feeders.

A lot of our HV circuits contain cable sections as well as overhead line therfore it is likely that Trial
circuits will include cable sections. We are not trialling this technique on wholly underground
networks as these do not experience the same volume of faults.

Geographical area

Details of where the Trial(s) will take place. If the Project is a collaboration, the DNO area(a) in which the Trial(s) take place
should be identified.

The Trial will take place on the Electricity North West distribution network. The exact circuits will
be determined following completion of analysis to identify the most suitable sites based on
network type and fault history.
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Estimated Project funding

An indication of the revenue allowed for within the DPCR5 An indication of the total Allowable First Tier Project
settlement that is likely to be saved as a result of the project. | Expenditure that the DNO expects to reclaim the for the
whole project.

Indicative total Allowable
First Tier Project £4,000,000
Expenditure (£)

Revenue allowed for in
the DPCR5 Settlement (£)

Please tick if the project involves making payments to related undertakings

The DNO must set out all payments that it proposes to make to itself or any Related Undertaking. Further, if a payment is to
be made to any Related Undertaking that is a Distribution System User, the DNO must demonstrate that it has offered the
same terms to similar Distribution System Users on the part of the network that is within the Project boundary and has used
reasonable endeavours to identify such Users.

Please tick if the project conforms to the default IPR arrangements set out in
the LCN Fund Governance Document? D

The DNO should indicate if the Project does not conform to the default IPR conditions. A justification for alternative arrangements and why the Project
should still be approved must be provided, in accordance with paragraph 2.18 of the Governance Document.

Please tick if you do not consent to the First tier pro-forma being published in
full.

If you do not consent please identify any information in the completed First Tier LCN
Project Registration that you do not wish to be published.

The DNO must demonstrate that it (or its Project Partners) will face commercial harm from its disclosure and that
information is considered eligible for exemption under the Freedom of Information Act 2000 or the Environmental
Information Regulations 2004.

All information submitted within the First Tier LCN Project Registration Pro-forma will be made available on the Ofgem
website, unless Ofgem has agreed otherwise as part of the Registration process set out above.
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