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Project Progress

Project Title Project Reference

Vertical Transition Straight Joints Innovative Inspection NIA_UKPN0010

Project Licensee(s) Project Start Date Project Duration

London Power Networks Sep   2015   22 Months

Nominated Project Contact(s)

Lynne McDonald (lynne.mcdonald@ukpowernetworks.co.uk)

Scope

The project will develop an innovative product that will define the bandwidth at which HV cable joints fail. It is planned that this will be 

determined by performing the following activities: 

l PD data collection on HV cable joints within substations in LPN 

l Analysis of PD data to have a better understanding of partial discharge in cable joints 

l Retrieval of defective joint(s)  for forensic analysis in the laboratory to have a better understanding of joint failure and to provide 
confidence in the reliability and performance of detection system 

l Data collected as part of the IFI project “Cable Pit Mitigation Strategy” will also be utilised 

l A final product “Canary” will be developed which will be used to monitor the health of HV cable joints within substations and 

cable pits to identify high risk sites for controlled repair/replacement. 

Objective(s)

The aim of the project is to successfully develop an innovative product that can monitor the health of HV cable joints and identify those 

at higher risk of failure for their controlled replacement, avoiding their catastrophic failure and related collateral damage which is 

currently a safety hazard to our staff and members of the public. 

Success Criteria

The success of the project will be judged against the four objectives described below: 

l Successful collection of PD data capture from a number of sites with HV cable joints 

l Analysis of PD captured data to define the bandwidth at which HV cable joints are at higher risk of failure 

l Retrieval of HV cable joint(s) where PD readings are deemed to be defective for forensic analysis in the laboratory 

l Development of a new product (“Canary”) that can be used for monitoring the health of HV cable joints  and cable pits to detect 
those with high partial discharge for their controlled replacement 
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Performance Compared to the Original Project Aims, Objectives and Success Criteria

The production of 10 prototype instruments has been completed. Spot measurements with EA Technology's UltraTEV Plus2 

instrument were carried out at 20 substations with Vertical Straight Joints (VSJs) in order to locate a suitable range of trial sites. The 

prototype instruments were installed in July 2016 into 10 selected substations. 

The first field trial with these prototype instruments ran from installation until October 2016. This provided measurements of noise and 

PD levels at these sites over an extended period therefore meeting the first project success criteria. The collected data has been 

analysed and a report produced detailing the outcomes therefore meeting the second project success criteria. 

One of the trial sites was identified by the prototype instrument as having very high levels of partial discharge. Two VSJs were 

removed from this site for laboratory testing and analysis therefore meeting the third project success criteria. 

Based on the outcomes of the first field trial, a functional specification for the Cable Canary instrument was produced in November 

2017 and agreed between EA Technology and UK Power Networks. This included the introduction of some novel features which were 

not included in the prototypes built for the first field trial, prompted by the outcomes of the field trial. To test these features, the 

prototypes were updated in February 2017 with the new features for a second field trial to take place in April 2017. The data from the 

field trial will be analysed to feedback and implement any changes in the final product. 

 

The decision to store data for these trials onto removable flash storage media (recovered by staff site visits) rather than rely upon 

real-time communications both avoided communications costs and the reliability risks associated with installing communications 

equipment. 

In parallel, the design of a production Cable Canary product to meet the functional specification is progressing well. Once this design 

and the analysis of the second field trial data is complete, a small number of prototype units will be produced for trials in the field and 

in the HV lab. These trials will confirm successful and reliable operation of the product design. 

To date project is performing as planned to deliver all its aims, objectives and success criteria and as planned will be finishing in July 

2017. 

Dissemination of knowledge developed during the project: 

EA Technology is organising an event “CABLEx 2017” on cable technologies on 7 June 2017, which will be attended by many 

professionals across the industry. We are planning to disseminate the knowledge generated as part of this project in the event to 

share our learnings and outcomes with wider audience across the industry and among other DNOs. 

  

  

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

No modifications have been required to the original planned project scope and objectives so far. 

After the first field trial, we identified that the changes required to conduct the second round of trials could be made to the existing set 

of prototype instruments via updates to their firmware, rather than requiring a new set of prototypes to be manufactured immediately. 

This allowed the second field trial to be commenced earlier than planned, making more trial data available for the design of the 

product. This learning can now be tested in the trials of the final product. 

Lessons Learnt for Future Projects

Two sets of field trials have been successfully conducted. 

The analysis of the first field trial data showed that the trial sites included some with high levels of electrical noise (from customer's 

equipment) and four with some level of partial discharge activity. In three cases the level of partial discharge was not high enough to 

be considered a risk to safe operation of the network. At some of these sites the level of noise was substantially higher than the level 

of partial discharge. As a result of these findings the project has focussed on successful discrimination between noise and partial 

discharge signals, so that correct measurements of partial discharge levels in the presence of noise can be made without manual 

analysis of the data. The field trial was effective in quantifying the challenges of correct partial discharge measurement on the 

operational HV network, and providing detailed test data to develop solutions to these challenges. 

One of the trial sites was identified by the prototype instrument as having very high levels of partial discharge. Two VSJs were 

removed from service and replaced. After replacement, the partial discharge level at this site was reduced to a low level, showing that 
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the correct assets had been replaced. This showed that the prototype instruments were effective in use. 

The analysis of the first field trial lead to a recommendation to alter the operation of the prototype instruments to make them less 

susceptible to noise pickup. This recommendation has been implemented and a trial of the new prototypes conducted. 

The results of the trials show that, provided the automatic rejection of noise is successful, the method is suitable for deployment at 

larger scale once the project is completed. The successful detection of a substantial partial discharge source on the network and its 

removal has contributed to safe operation of the network. 

In the future, Canary device can be connected to RMU to send signal to control centre on partial discharge readings which would 

help to take preventive measures pre-actively. 

  

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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