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Scope

The scope of this project is to develop and demonstrate a device that will be able to identify those poles (and infrastructure) that have had
or are in the process of having a breakdown in insulation, which is leading to a leakage of current. The principle behind the device has
been proven in a laboratory, and this project aims to build upon this to develop a device which can be used in the field.

It is applicable to all GB DNOs as well as some transmission assets; transmission wooden poles and towers.

This project will address various issues that can occur when there is an insulation failure namely:

Health and Safety issues due to electric shock;
Quality of supply due to failure of insulation being a precursor to a permanent fault; and
Network losses.

The confidence on this stems from the fact that a prototype working under simulated live running operating conditions has successfully
demonstrated that the concept and principles work as predicted. Equally, the field trial stage will further refine the unit through iteration and
provision, for this has been made in the overall project spend.

The project will be split into three stages:

Stage 1 (Product readiness
): The main objectives of this phase will be to complete the Research and Development on differing pole make up and produce the
prototype Tags.
Stage 2 (Manufacture Readiness and Handheld Diagnostic Instrument): 
The main objective of this phase will be to produce the handheld diagnostic instrument which shall be capable of interrogating a TST
device and downloading or viewing historical fault data.
Stage 3 (Field trials):
The main objective of this phase will be to carry out field trials in both training and operational environments.

Objectives(s)

At the end of the Project, DNOs will have a product that when affixed to a pole will give historical and real time indicators of earth current
leakage. This will inform DNO staff of the environment into which they are entering prior to undertaking work on the pole.

At the same time, DNOs will have a facility whereby they can communicate with the general public through a process of education, that
should the indicator be illuminated, it is clear at the outset that the pole has been or is hazardous and should not be touched but reported
for assessment by the DNO instead.

Success Criteria



The project will be deemed successful if the following are met;

Design, manufacture and testing of initial TST device
Design and manufacture of Handheld Diagnostic Instrument
Successful field trials so as to promote adoption by all DNOs

 

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

The project has progressed well hitting stage one milestones on target both in financial and deliverable terms. 

 A first stage model has been developed under laboratory conditions using a rig including a typical wooden pole that has undergone field
conditions to simulate the passing of current down the pole. The current levels can be varied so as to determine at what current flow (mA)
level the indicator is triggered. This proof of concept model demonstrates that the indicator can be illuminated at very low levels of current
flow.

This prototype was then developed further so a logging facility was developed. This was to understand what changes the pole underwent
and to see the effect and scale of change of the current leakage measured.  

A new batch of 20 proto-type TST field devices is currently being produced and will be under test early April 2018. The new devices will
incorporate a mechanical indicator to complement the TST logging and analysis electronics. The purpose of the indicator is to visually
inform an approaching inspector that the pole is or has been hazardous to touch.

The purpose of the handheld device is to communicate with the TST pole mounted device providing information, possibly time and date, of
any previous hazardous earth leakage on the pole. The handheld can also test for the presence of earth leakage during inspection
independent of a pole mounted device.

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

Practical field trials were considered to be the best form of validation testing. Hence the field trials were brought forward and the scope
expanded to test 20 units at each stage, as stated in the scope, to enable an iterative approach to development. 

This has meant that not as many units have been produced (in one batch) as originally envisaged, but it is thought that this is a much
better approach that enables better data to feedback to the development team and will lead to a better device in time. 

Lessons Learnt for Future Projects

Future projects of this type should split trials out into smaller batches for phased development. 

Trialed methods have not presented a problem but have fed back more data than originally envisaged, requiring more time to process. 

 At this stage there is no doubt that a useful device will be developed. The key to large scale roll out is at what price point a unit can be
produced on a large scale. If this is too expensive, the cost-benefit will not support rolling out en-mass and may be better off with a number
of handheld devices. 

The Outcomes of the Project

Data has been gained to quantify electrical characteristics of wooden poles in the field undergoing electrical leakage. The data set will be
analysed by the project and calibration before it can be seen as final and accurate, but at this current time it is thought to show some
interesting trends which have a higher range of scale than was originally anticipated. 

The project will continue to analyse and check the data for accuracy, whilst completing further real-world tests to enable further
development of the device. Further details will be included in the next progress / closedown report once the data analysis has been
completed.

Whilst this is ongoing, work will continue on development of the device with a with a view to not only miniaturising it but casing to water-proof
it and improve its ruggedness for field use. 

Data Access

Data has been gathered on the electrical properties of wooden poles experiencing low amounts of electrical leakage in the field. The data
collated is currently being analysed and as such requires a fair amount of processing before it will be in a format fit for release. 

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

No specific Foreground IPR was developed as part of this project. 
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