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NIA Project Registration and PEA Document

Date of Submission Project Reference Number

Oct 2015 NIA_SSEPD_0017

Project Registration

Project Title

Overhead Line Vibration Monitoring Phase 2

Project Reference Number Project Licensee(s)
NIA_SSEPD_0017 Scottish and Southern Electricity Networks Distribution
Project Start Project Duration
October 2015 0 years and 10 months
Nominated Project Contact(s) Project Budget
SSEN Future Networks Team £380,000.00
Summary

This project will complete the development of a technical method that commenced in a previous Innovation Funding Incentive (IFI)
project. In that project, wire mounted sensors incorporating electronics for detecting change in angle, wire sag and impact of a wire
strike were developed. The IFl phase led to the production of prototype sensors which demonstrated proof of concept through
successful vibration testing on overhead lines.

This project will install a sample of the prototypes on representative sections of live overhead lines and monitor their performance, as
well as that of the server, over a period of 3 months. At the end, an evaluation will be carried out to confirm the suitability of the system
for vibration and movement monitoring in a live high voltage environment.

This project will include the final development and demonstrate the ability of previously developed prototype sensors and the
supporting server to provide notification of impacts to OHL conductors and/or movement of the supporting poles, so that the DNO
control room can be able to decide on the appropriate action that could avoid outages, reduce the impact of vegetation on the
overhead network, and reduce the potential for serious injury/death to members of the public.

Third Party Collaborators

Power Line Products

Nominated Contact Email Address(es)

fnp.pmo@sse.com

Problem Being Solved

The Overhead Line (OHL) network is extensive across the two Scottish and Southern Energy Power Distribution (SSEPD) distribution
licence areas, and is mainly in rural areas, where there is a lower density of population. The Lines are susceptible to damage, which
causes a number of outages each year. The problem of severe weather is well known, but less obvious are the problems and damage



that can be caused by every day events such as by farm animals leaning on poles or stays or from trees and other vegetation growing
in close proximity, and falling onto the lines, or making fleeting contact with the overhead wires. There are areas of the country where
farm and forestry work take place underneath lines, and these have resulted in contact with one or more of the conductors, causing the
protection systems to trip, resulting in interruption of supply to customers.

There is a need for Distribution Network Operators (DNO’s) to be able to detect several OHL issues that do not necessarily cause an
immediate customer Interruption, but would result in one in time; and DNOs need to try and identify whether a protection system trip is
spurious, or an indication that something more serious is occurring.

DNOs also have a licence obligation to ensure that each OHL they own maintains the clearances required by the ESQCRs (Electrical
Safety, Quality, and Continuity Regulations).

Method(s)

Wire mounted sensors will be deployed incorporating electronics for detecting change in angle, wire sag and impact of a wire strike.

The sensors can be self-powered using energy harvested off the line, and will be able to operate at voltages between 11kV and 70kV.
Data will be organized by server software and stored for analysis.

The system will detect and analyse data from vibration and movement monitoring of overhead lines in a live high voltage environment.

The project will complete development of an innovative new way of sensing that damage has occurred to the overhead line network,
even though an outage has not occurred, using self powered medium voltage sensors.

Scope

This project will complete the development of a technical method that commenced in a previous Innovation Funding Incentive (IFI)
project. In that project, wire mounted sensors incorporating electronics for detecting change in angle, wire sag and impact of a wire
strike were developed. The IFl phase led to the production of prototype sensors which demonstrated proof of concept through
successful vibration testing on overhead lines.

This project will install a sample of the prototypes on representative sections of live overhead lines and monitor their performance, as
well as that of the server, over a period of 3 months. At the end, an evaluation will be carried out to confirm the suitability of the system
for vibration and movement monitoring in a live high voltage environment.

This project will include the final development and demonstrate the ability of previously developed prototype sensors and the
supporting server to provide notification of impacts to OHL conductors and/or movement of the supporting poles, so that the DNO
control room can be able to decide on the appropriate action that could avoid outages, reduce the impact of vegetation on the
overhead network, and reduce the potential for serious injury/death to members of the public.

Objective(s)
» To demonstrate that wire mounted sensors can sense and differentiate between wire strikes and wire sags, and other sources of

conductor movement including e.g. wind, animal rubbing, birds perching and vehicles passing.

» To demonstrate that the information from the sensors can be used to discriminate between varying types of wire impacts, and reject
false positives, e.g. heavy birds landing or colliding with the line.

* This project will try to establish if the prototype sensors can be self-powered using energy harvested off the line, are able to operate
at voltages between 11kV and 70kV and that the associated server software is fit for purpose

Consumer Vulnerability Impact Assessment (RIIO-2 Projects Only)

n/a

Success Criteria

The project will be a success if it can demonstrate whether or not wire mounted sensors can be used to improve customer service by
improving the management of contact with, and damage to, overhead lines and poles.

Project Partners and External Funding

n/a



Potential for New Learning

n/a

Scale of Project

The project will install sensors on live sections of the North Scotland distribution OHL Network. The potential benefits from this project
justify a rigorous assessment of the outstanding development activities hence the scale of the project is deemed commensurate.

Technology Readiness at Start Technology Readiness at End

TRL6 Large Scale TRL9 Operations

Geographical Area

The sensor locations are still to be decided, but will be within mainland Scotland.

Revenue Allowed for the RIIO Settlement

There is no revenue allowed for in the RIIO ED1 settlement.

Indicative Total NIA Project Expenditure

Total NIA expenditure will be £380,000 of which 90% (£342,000) is Allowable NIA Expenditure.



Project Eligibility Assessment Part 1

There are slightly differing requirements for RIIO-1 and RIIO-2 NIA projects. This is noted in each case, with the requirement numbers
listed for both where they differ (shown as RIIO-2 / RIIO-1).

Requirement 1

Facilitate the energy system transition and/or benefit consumers in vulnerable situations (Please complete sections 3.1.1 and 3.1.2 for
RIIO-2 projects only)

Please answer at least one of the following:

How the Project has the potential to facilitate the energy system transition:

n/a

How the Project has potential to benefit consumer in vulnerable situations:

n/a

Requirement 2/ 2b

Has the potential to deliver net benefits to consumers

Project must have the potential to deliver a Solution that delivers a net benefit to consumers of the Gas Transporter and/or Electricity
Transmission or Electricity Distribution licensee, as the context requires. This could include delivering a Solution at a lower cost than
the most efficient Method currently in use on the GB Gas Transportation System, the Gas Transporter’s and/or Electricity Transmission
or Electricity Distribution licensee’s network, or wider benefits, such as social or environmental.

Please provide an estimate of the saving if the Problem is solved (RIIO-1 projects only)

The costs of Cls and CMLs caused by OHL impacts over the last 4 years averages out to £10 million per annum. It is estimated that a
saving of 5% of the costs of these Cls and CMLs will be able to be saved. The estimated savings are £500k per annum.

Please provide a calculation of the expected benefits the Solution

The Base cost of carrying on without knowing the location of faults is £500k
The Method cost of replicating the project at this scope is £100k
So the financial benefit will be £400k.

Please provide an estimate of how replicable the Method is across GB

The method can be replicated across the whole of the UK distribution network at 11KV to 66KV. The sensors would be installed at
locations where there is identification of potential issues arising from either airborne or ground based impacts to the OHL network.

Please provide an outline of the costs of rolling out the Method across GB.

The costs of rolling out the method across the UK are dependent on the number of sites that the other DNOs decide this method would
be beneficial for. The cost per site (for 100 sites), for sensors, and aggregator, and licences to use the Server Management Software
(sms) software will be approximately £8.5k. The cost per site for a smaller number and larger number of sites will be open to
commercial negotiation. There will be additional costs for installing the sensors and training staff to use the sms software, and for
providing a LV feed to power the aggregator.

Requirement 3 /1

Involve Research, Development or Demonstration

A RIIO-1 NIA Project must have the potential to have a Direct Impact on a Network Licensee’s network or the operations of the System
Operator and involve the Research, Development, or Demonstration of at least one of the following (please tick which applies):

W A specific piece of new (i.e. unproven in GB, or where a method has been trialled outside GB the Network Licensee must justify
repeating it as part of a project) equipment (including control and communications system software).



[ A specific novel arrangement or application of existing licensee equipment (including control and/or communications systems
and/or software)

[ A specific novel operational practice directly related to the operation of the Network Licensees system
™ A specific novel commercial arrangement

RIIO-2 Projects

[ A specific piece of new equipment (including monitoring, control and communications systems and software)

™ A specific piece of new technology (including analysis and modelling systems or software), in relation to which the Method is
unproven

[~ A new methodology (including the identification of specific new procedures or techniques used to identify, select, process, and
analyse information)

[” A specific novel arrangement or application of existing gas transportation, electricity transmission or electricity distribution
equipment, technology or methodology

[ A specific novel operational practice directly related to the operation of the GB Gas Transportation System, electricity transmission
or electricity distribution

™ A specific novel commercial arrangement
Specific Requirements 4 / 2a

Please explain how the learning that will be generated could be used by the relevant Network Licensees

The learning that is generated will be available for other DNO'’s to be able to assess whether or not the system would be suitable to be
used on for their Overhead Line networks.

Or, please describe what specific challenge identified in the Network Licensee's innovation strategy that
is being addressed by the project (RIIO-1 only)

n/a

V¥ Has the Potential to Develop Learning That Can be Applied by all Relevant Network Licensees

Is the default IPR position being applied?
M Yes

Project Eligibility Assessment Part 2

Not lead to unnecessary duplication

A Project must not lead to unnecessary duplication of any other Project, including but not limited to IFI, LCNF, NIA, NIC or SIF projects
already registered, being carried out or completed.

Please demonstrate below that no unnecessary duplication will occur as a result of the Project.

n/a

If applicable, justify why you are undertaking a Project similar to those being carried out by any other
Network Licensees.

n/a

Additional Governance And Document Upload

Please identify why the project is innovative and has not been tried before

n/a

Relevant Foreground IPR

n/a

Data Access Details



n/a

Please identify why the Network Licensees will not fund the project as apart of it's business and usual
activities

n/a

Please identify why the project can only be undertaken with the support of the NIA, including reference to
the specific risks(e.g. commercial, technical, operational or regulatory) associated with the project

n/a

This project has been approved by a senior member of staff
v Yes
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