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Project Progress
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Scope

Investigation and trial of the following technologies to detect low hanging/fallen overhead line conductors:

The potential use of high impedance earth fault protection that is recently commercially available for protection purposes.
Detection through implementing greater sensitivity of Sensitive Earth Fault (SEF) settings on existing sites measurements over time
using check currents to avoid protection maloperation.
The use of mechanical sensors to detect broken and low hanging conductors.

All the above activities will be investigated to determine whether there is likely to be an innovative solution that can be further developed to
provide a comprehensive and reliable detection method for deployment on distribution networks.

Objectives(s)

Develop and prove the feasibility of system or combination of systems that can be deployed on the UK Power Networks overhead
distribution network in areas where fallen or low hanging conductors are likely to cause the greatest hazard to the general public and other
stakeholders.

Success Criteria

The development of a system or systems that fully meets UK Power Networks’ requirements and fulfils all the project’s objectives.

Performance Compared to the Original Project Aims, Objectives and Success Criteria

The first part of the project concentrating on the evaluation of existing protection system technologies to detect the presence of broken or
low hanging conductors has been successfully completed in line with the project timescales.

A number of different types of protection system were investigated, including a revised system of sensitive earth fault (SEF). The one found
to currently be most effective was high impedance earth fault protection. Testing and trials showed that this provided the required level of
sensitivity to detect such faults. This will now be fitted to all new panels of 11kV switchgear that will be installed on all our networks that
contain overhead line circuits.

The second part of the project looking at the development, testing and trialing of a mechanical sensor to provide the local detection of
broken or low hanging conductors is currently underway. A mechanical sensor capable of operating at voltages between 6.6kV and 33kV
has now been developed and tested in the laboratory. Extensive testing has shown that it is capable of detecting such conditions and a
number of other physical disturbances (leaning poles, trees leaning on to a line, etc.); and reporting them back to a central control center
in real time. 
The final stage of the project involves further refinements of the mechanical sensor and testing it on a sample overhead line on the live



network. This area has progressed well in the last year and the final design of sensor is now in production and will be installed at 15 trail
sites in the EPN and SPN Regions of UK Power Networks, in quarter 2 of 2018.

Required Modifications to the Planned Approach During the Course of the Project

Building on the current success of the first generation of mechanical sensors, a change to the project registration detail was made to
increase the timescale of the project by 15 months and the budget by £81k.

This additional time and funding has enabled further development of the sensor and inclusion of the following installation and operational
enhancements:

·   An enhanced inductive harvesting system that produces energy to power and operate the sensor for its lifetime;

·   A new housing that is optimised for live line installation to reduce overall installation costs;

·  Additional electronic hardware to enable the device to measure and store the current that passes through the sensor at half hourly
intervals and send the data back to control centre;

·  Design enhancements that will reduce the initial purchase price of the device to the end user; and

·   A new antennae and 3G modem that will improve the mobile phone performance.

The additional funding has also meant that a total of 30 sensors can be deployed, across 15 sites, as a trial over a larger number of
overhead line scenarios on the UK Power Networks’ overhead line networks.

Lessons Learnt for Future Projects

The first part of the project has effectively demonstrated that high impedance earth fault protection can provide the required level of
sensitivity, to detect broken or low hanging conductors. The following alternative types of protection were also investigated but found to be
less effective:

·   Sensitive earth fault protection (SEF) – could not detect a fallen conductor falling on a sandy soil or concrete.

·   Ratio of positive to negative sequence currents (I2/I1) technology – found to malfunction when unbalanced load currents are present,
but deemed to be useful where already commissioned; and

·   Arcing conductor detection – still only a manufacturers proof of concept design, which has not developed past the initial concept design,
but could be revisited in the future.

This project has highlighted that as with a lot of research and development activity, the time taken to design, develop and test a new
electronic based sensor should not be underestimated. 

It is also important that during the lifetime of a project of this type, a close eye needs to be kept on the scope of the design and the
functions that need to be incorporated in such a device. 

Delays on a project can easily occur when additional functions are not considered carefully and their value is not considered against the
time and cost to develop them.

The ability of modern technology to evolve quickly should never be underestimated. This project has showed the ease with which some
technologies can be deployed (solid state protection systems) and the additional capabilities that can be realised to deliver the required
potential benefits (current and voltage measurement) from what was originally perceived as being a simple mechanical detection device.

No significant problems have been found with the trialed methods over the course of the project, but the cost of the final design of sensor
may prove to be too high to deploy them on a large scale.

Based upon the results of the trial, a full evaluation will take place to determine the scale of any future deployment of the system to cover
areas where low hanging or fallen overhead line conductors need to be detected in real time. 

At the end of the project, a fully developed and tested system will also be commercially available to all other DNOs, so that they can also
benefit from its use on their networks.
 

The Outcomes of the Project

Key outcomes achieved to date are:

Evaluation of existing protection technologies to detect the presence of low hanging conductors.
Development of a mechanical sensor to operate at voltages between 6.6kV and 132kV to detect low hanging conductors and successful
testing in the laboratory of their operation
Refinement of sensors underway to trial them on 15 live circuits to validate the technology developed
 
A comprehensive report will be produced summarising the project outcomes at the end of the project timescale which is due in September
2018.
 

Data Access

No network or consumption data has been gathered to date by this project.



To view the full Innovation Data Sharing Policy please visit UK Power Networks’ website here:

http://innovation.ukpowernetworks.co.uk/innovation/en/contact-us/InnovationDataSharingPolicy.pdf

UK Power Networks recognise that Innovation projects may produce network and consumption data, and that this data may be useful to
others. This data may be shared with interested parties, whenever it is practicable and legal to do so, and it is in the interest of GB
electricity customers. In accordance with the Innovation Data Sharing Policy published in 2017/18, UK Power Networks aim to make
available all non-personal, non-confidential/non-sensitive data on request, so that interested parties can benefit from this data.

Foreground IPR

There was no foreground IPR developed by this project for the protection system, used as these are commercially available products.

 The foreground IPR developed by this project for the mechanical sensors developed by this project, will be jointly owned by UK Power
Networks and Nexans.
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