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Project Progress

Project Title Project Reference
Overhead Line Vibration Monitoring Phase 2 NIA_SSEPD_0017
Project Licensee(s) Project Start Date Project Duration
Scottish Hydro Electric Power Distribution, Southern Electric Oct 2015 9 Months

Power Distribution

Nominated Project Contact(s)
David MacLeman

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 IFI 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

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
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improving the management of contact with, and damage to, overhead lines and poles.
Performance Compared to the Original Project Aims, Objectives and Success Criteria

Testing of the sensors and the server has been undertaken at the Power Network Demonstration Centre, using an energized
representative overhead line span.

1. 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.

The test results how that the vibration waveforms produced by each of the test scenarios, Pole moving, Wind, landing birds, etc., are
sufficiently different from each other to be able to make probabilistic assessments of the vibration waveform and attribute the cause to
it.

2. 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.

By use of a machine learning algorithm developed during the previous phase of this project (IFI 2014 _01 Overhead Line Vibration
Monitoring) it was shown that the overall system response to an event has a very high level of confidence of the correct classification
between hazardous and non-hazardous.

3. 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.

All of the sensors used in the tests were self-powered using energy harvested from the line that they were installed on. The physical
structure of the sensors is exactly the same as that currently installed on many overhead line networks through North America at
voltages ranging from 6KV to 66KV, so although the test line was energised at low voltage, we are confident that the sensors will
operate at the proposed install voltages of 11KV and 33KYV. During the tests connections between windows laptops and the server
were made and maintained across the internet. The server responses were checked during each test, and the outputs were
consistently in accordance with those expected.

Required Modifications to the Planned Approach During the Course of the Project
None
Lessons Learnt for Future Projects

The standard Lighthouse sensor is easy to install, is capable of self energizing, and will provide the data outputs expected from the on
board electronics. The data received from the sensors is able to be applied to machine learning algorithms and provide useful
information to enable control room staff to make decisions based on good data. The one issue is that it can be difficult to assess if the
sensor has been clamped tightly enough to the line, so that it does not physically move from its initial datum point. Such movement
can result in poor data being collected as the axes of the sensor are no longer physically aligned with the initial start-up positions.
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