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Project Title Project Reference

Small Bore Cable Replacement Technology NIA_UKPN0011

Project Licensee(s) Project Start Date Project Duration

Eastern Power Networks, London Power Networks, South Eastern 

Power Networks

Sep   2015   19 Months

Nominated Project Contact(s)

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

Scope

The project aims to demonstrate alternative techniques to the traditional replacement approach for EHV cables employed by GB 

DNOs.  The project will trial identified techniques at a number of sites where there are circuits of small bore cable. The main 
objectives are to: 

l Conduct a market assessment (nationally and internationally) of the available techniques and suppliers that use offer alternative 

approaches when replacing  fluid filled cables  to the traditional open cut lay approach. 
l Select a number of replacement techniques to be tested and the sites within each licence area for them to be trialled. At the 

moment, only two replacement techniques have been scoped for inclusion. 

l Undertake trial cable replacements at the identified circuits for each identified technique. 

l Assessment of each replacement technique and collation of trial results. 

l Peer review undertaken of trial results with other DNOs. 

Objective(s)

The Small Bore Cable Replacement Technology project intends to demonstrate emerging techniques for the replacement of EHV 

cable as an alternative to traditional open cut lay techniques currently used. 

Technologies have been trialled on large cross section area cables in rural locations for the replacement of fluid filled cables. These 

however have not yet been proven on small bore cables in urban environments that may be in close proximity to other circuits or 

services. Therefore this project plans to trial these emerging techniques at small bore cable routes in urban environments that are 

close to other circuits and cables. Demonstrating that such cable replacement techniques can be employed may provide the ability 

for the reduction of: EHV cable replacement costs; cable leakages (fluid and gas); Customer Interruptions; and Customer Minutes 

Lost. Therefore facilitating a cost-effective cable replacement programme. 

The main risks for the project will be impact on customers whilst carrying out the trials due to failure of the new methods being tested. 

For this reason initial trials will be carried out on inactive sections first. 
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Success Criteria

The following will be considered when assessing whether the project has been successful: 

l A list of suppliers and their contact details that provide services for the replacement of fluid filled cables, along with the 

techniques (tested and untested) they are able to offer as an alternative to the traditional open cut lay approach. 

l Alternative replacement techniques have been undertaken and tested at the trial sites and replacement circuit is commissioned. 

l An understanding through demonstration whether there are effective alternative solutions to the current open cut technique for 

EHV cable replacement. 

l The dissemination of trial results with other GB DNOs. 

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

As part of Phase 1, a tender exercise of suppliers was completed with three suppliers responding: JSM, Balfour Beatty and 

Corextract. Out of the three, two were shortlisted, JSM and Corextract. However, the latter supplier chose to pull out of the project due 

to Intellectual Property (IP) arrangements within the proposed contract. Contact details of these suppliers are available on request. 

Phase 1 has now been successfully completed; a redundant cable route of approximately 500m in an urban environment within the 

Greenwich area was removed without any significant disruptions to our network or other utilities’ assets. The technique used involved 

the use of a small-scale directional drill rig that can be fitted within excavations. 

As part of the Phase 1 trial, representatives from all DNOs (including representatives from UK Power Networks’ Capital Programme, 

Asset Management and Network Operations departments), the ENA Fluid Filled Cable Environmental Group and the Royal Borough of 

Greenwich Council were invited to attend and witness the removal of a historic cable and replacement with a duct. This had a positive 

outcome, with all attendees (approximately a dozen people) providing positive feedback on the trial. 

The aim of Phase 2 was to carry out a trial of the new identified technology on electrically isolated power cables. These cables will 

have been temporarily isolated due to faults, leaks or ongoing repairs and would require replacement or repair within reasonable 

timescales. Unfortunately, following a detailed review of the use of this technology on active cable projects, it was identified that 

existing cable routes in urban environments provided too many technical difficulties in applying this technology. For example, one 

project reviewed required the replacement of 3km of cable in South East London. This route follows existing roads with many bends 

and multiple services in close proximity. While the technology proved to be effective for straight routes, in this case the number of 

additional excavations required to send/receive the technology would result in increased costs compared with traditional methods. In 

addition to this cost, the cost of the technology itself did not justify the innovative solution selection. As a result, we have decided to 

not progress with Phase 2 and have closed the project down. 

When preparing for Phase 2 of the project, we carried out a review of all other NIA projects looking at cable replacement techniques 

trailed from other DNOs. The review identified one other GB DNO carrying out trials of alternative cable replacement methods in rural 

and semi-urban environments. Following this, a best practice learning session was held to share knowledge generated by our 

projects. In this session, it was identified that all techniques reviewed to date shared the same flaws as the ones identified above. This 

has validated our decision to not move forward with Phase 2 and to close the project prematurely. 

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

Originally, it had been planned to conduct the trial using at least two suppliers. As part of the market assessment for the first trial three 

suppliers were identified. However only one of the two shortlisted suppliers chose to take part. This was due to the other supplier 

having patents on their technique for cable removal, because the technology is being established commercially in a small number of 

countries outside Great Britain. Hence, the supplier perceived conflict between the standard NIA terms and conditions on IPR and 

their patents. 

As mentioned above, the decision has been taken to close the project earlier than originally planned. The reason being that the use of 

this technology did not provide sufficient benefits compared to conventional technologies. That meant that we did not progress with 

Phase 2 of the project. 

Lessons Learnt for Future Projects

In future the NIA IPR terms and conditions will be clearly stated in the tender call to ensure that suppliers are able to comply with 

them. This will avoid suppliers exiting contract negotiations as has happened in Phase 1 of the project. 

Initial findings suggest that the method of cable extraction could be used in any situation where the cable being extracted is not in 

close proximity to other assets. This is particularly useful where historic redundant assets are present and can be extracted to provide 
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a route. It is important to identify all nearby utilities’ assets where the cable being extracted is in close proximity to other assets in 

order to ensure these are not damaged while deploying the technique. 

Early findings of the trials have been disseminated to interested parties through an open day event where the technique was 

demonstrated within the selected trial area. 

The evidence collected throughout the project suggests that it is likely the technology could be deployed on a large scale in the future 

across all GB DNOs, provided further development is being carried out by the suppliers to reduce the cost of implementing it. The 

technology is currently less cost efficient than the open-cut method mainly due to the complexity associated with applying alternative 

techniques in congested urban environments. 

The knowledge sharing session with one of the other DNOs within the project provided some very useful insights on using alternative 

cable techniques in other types of environment and confirmed some of our conclusions and findings. Moving forward we will seek 

more opportunities to share knowledge early on with other GB DNOs. 

  

Note: The following sections are only required for those projects which have been completed since 1st April 2013, or since the 

previous Project Progress information was reported.

The Outcomes of the Project

The project has successfully proven the effectiveness of alternative cable replacement techniques by carrying out a trial of the 

selected replacement technique on a 500m cable within the Royal Borough of Greenwich. Learning from this trial has been shared 

with other DNOs by means of discussions, site visits and presentations at national events. 

Performance data available highlighted the technique trialled was unable to sufficiently remove the risk of damage to third party assets 

and ensure the process was without risk. During the removal of 500m cable one third party water main was struck despite the drive 

head being monitored and the water main being previously identified. Due to this it was identified the new technique did not provide 

sufficient risk avoidance when compared to traditional methods. 

On planning the second phase of the project, it was also identified that the selected technique was limited in its application to straight 

runs of cable. This prevented lengths of the cable being replaced without disrupting traffic flow along roads, so providing limited 

benefit over traditional methods. 

Unfortunately, it is believed there has been no performance improvement to the business as a result of this project. It is also believed 

there has been no change to the TRL of this technology as a result of this project. 

There is future potential in progressing the technologies identified as part of this project through further technology development and 

trials (technologies are not yet sufficiently mature for business as usual deployment). However, due to the patents already applied to 

the technologies, progression of these in the context of another Network Innovation Allowance project may require an alternative form 

of IP ownership terms. This is because businesses engaged in these alternative technologies currently restrict others joining the 

market. 

There would be benefit in a future joint collaborative project between DNOs to develop a new cable replacement technology where the 

IP ownership allows it to be shared among all GB DNOs. 

Planned Implementation

There are no changes to our current operations as a result of the project. 

In order to enable the use of these technologies, further development work needs to be undertaken by the suppliers with support from 

the DNO community to further reduce the cost of their implementation. In addition to this, more cost effective methods would be 

required to reduce the risk of damaging nearby services using no dig techniques such as the one trialled by the project. 

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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