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Project Progress

Project Title Project Reference

Detection of Broken/Low Hanging Overhead Line Conductors NIA_UKPN0007

Project Licensee(s) Project Start Date Project Duration

Eastern Power Networks, South Eastern Power Networks Feb   2014   3 Years 10 Months

Nominated Project Contact(s)

Ismini Dimitriadou (ismini.dimitriadou@ukpowernetworks.co.uk), Paul Williams (paul.williams@ukpowernetworks.co.uk)

Scope

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

l The potential use of high impedance earth fault protection that is recently commercially available for protection purposes. 

l Detection through implementing greater sensitivity of Sensitive Earth Fault (SEF) settings on existing sites measurements over 

time using check currents to avoid protection maloperation. 

l 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. 

Objective(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. Four different types of 

protection system were investigated: 

l High impedance earth fault; 

l Sensitive earth fault; 

l Rate of change of capacitance; 

NIA_UKPN0007 - Progress Report 2017                       Created: 27 Jul 2017 Page 1 / 3



l Voltage monitoring at the circuit ends. 

The one found to be most effective was the high impedance earth fault protection system. Testing and trials showed that this provided 

the required level of sensitivity to detect such faults. Suitable relays from a number of different manufacturers will now be fitted to all 

new panels of 11kV switchgear where the network contains overhead line circuits. 

The second part of the project looking at the development, testing and trialling of a mechanical sensor to provide the local detection of 

broken or low hanging conductors is currently in progress. 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, including leaning poles and trees leaning on to a line; and reporting them back to a 

central control centre in real time. 

The final stage of this project is now underway. UK Power Networks will be implementing further refinements of the sensor and its 

housing, designed to provide increased functionality at a lower per unit cost. These include: 

l An improved energy harvesting system, capable of charging the device’s internal battery at line current of 5A and above; 

l Voltage and current measuring functionality; and 

l A new injection moulded housing optimised for “live line” installation. 

Thirty final production sensor samples have been purchased as part of this project and will be installed at 15 sites across the EPN and 

SPN regions. UK Power Networks expect that the refined sensors will be ready to start installing towards the end of Q2 2017.  

UK Power Networks will identify the sites where installations will take place based on a proposed enhanced ESQCR risk assessment. 

This will look at individual sites and determine whether the installation of the sensors would reduce the overall risk of a fallen or broken 

conductor causing a safety hazard to the local population. 

All installations are planned to take place in Q3 2017. Once all the sensors are installed, tracking of their performance and evaluating 

of their capabilities will begin. UK Power Networks will use the evaluation findings to determine whether a large-scale deployment of 

the sensor system can produce the required level of safety risk mitigation. 

  

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

A project change request to enable further development of the mechanical sensors was submitted in June 2016. This is available on 

the Learning Portal. The work is now in progress and in alignment with the published amended schedule. 

Lessons Learnt for Future Projects

The first part of the project has 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 investigated: 

l Sensitive earth fault protection – found to be not sensitive enough when a conductor lands on a sandy soil or on concrete. 

l Ratio of positive to negative sequence current (I2/I1) technology – found to be prone to maloperation due to unbalanced load 

currents, where already fitted the alarms will be disabled; 

l Arcing conductor detection – manufacturers proof of concept only, not currently available, but may be revisited in the future. 

This project has highlighted that as with research and development activity, the time taken to design, develop and test a new electronic 

based sensor should not be underestimated. Future projects of this nature should carefully assess the timelines required. 

The ability of modern technology to evolve quickly should also be considered. 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 and can deliver 

more potential benefits (current and voltage measurement) from what was originally perceived as being a simple mechanical detection 

device. 

No significant problems have been discovered with the trialled Stage 1 Methods over the course of the project. 

Stage 2 of the project, involving the development of a mechanical sensor, has clearly shown that the key to successful project 

execution is to define in detail and agree at an early stage product specifications. Where possible, this should include an assessment 

of all potential refinements to the original product design. Late changes to product specifications can and did have an impact on the 

delivery of product prototypes. 

Although Nexans are the supplier of the sensors, the development of the sensor housing has been sub-contracted to another 
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company. When both the sensor (electronics) and housing were both ready, the housing was sent to Nexans for the final product 

assembly. It was then that UK Power Networks have discovered that the sensor would not fit in the housing and that the housing 

needed reworking. This highlights the importance of ensuring that where multiple manufacturers are involved in the production of a 

product, they maintain a good communication channel throughout the product development stage. This is to ensure that the 

components that they produce fit together and result in an end product that is fit for purpose and in accordance to the agreed 

specifications. Failure to do so can again lead to project delays and increased costs. 

Based on the results of both stages, UK Power Networks will have the option to deploy a protection and mechanical sensor based 

system able to detect low hanging or fallen overhead line conductors in real time. All manufacturers involved in this project will make 

the developed and trialled systems commercially available to all other DNOs, so that they can also benefit from using these on their 

overhead line networks. 

  

Other Comments: 

 

UK Power Networks will share publicly available project data to interested parties upon request, in accordance to UK Power Networks 

data sharing policy, which will be made available from 30 September 2017. UK Power Networks will share network and consumption 

data if the party requesting it can demonstrate it is in consumers’ interest to do so (subject to anonymization and/or redaction for 

reasons of commercial confidentiality or other sensitivity). 

Please contact innovation@ukpowernetworks.co.uk for any request. 
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