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Project Registration

Project Title Project Reference
Underground Cable Overlay Cost Reduction NIA_SSEPD_0014
Project Licensee(s) Project Start Date Project Duration
Scottish Hydro Electric Power Distribution, Southern Electric Sep 2015 17 Months

Power Distribution

Nominated Project Contact(s) Project Budget
David MacLeman, Timos Manolopoulos £540,000
Problem(s)

Underground cable overlay is the activity through which a certain part of the underground network is replaced or reinforced. The
traditional methods of cable overlay commonly involve open-cut trenches where the initial cable is decommissioned and the new cable
is laid. Once the laying of the new cable is completed, a switch of connection between the former and the latter cable is performed
and commonly the decommissioned/ redundant cable remains in the ground. The current method involves open cut trenches which is
a costly operation and causes disturbance to the public and businesses due to site activities.

Method(s)

Companies have developed innovative cable overlay processes which extract a previously installed cable and install a new cable at its
position without having to open cut a trench along the entire route of the initial cable. They aim to reduce the cable overlay cost to the
DNOs and therefore the customers by reducing the excavation and reinstatement cost and retrieving value from the extracted cable
(copper or aluminum). In addition, they aim to reduce the disturbance created from traditional cable overlay methods by reducing the
length of open-cut trenches required in order to complete the cable overlay.

Two suppliers have been identified as being able to offer innovative cable overlay methods and both of them have utilised the cable
extraction part of the cable overlay method at higher voltages within the UK. This project is going to investigate whether this technique
for cable overlay can be applied at lower voltages (33kV, 11kV) in order to accommodate the needs of SSEPD and other network
operators. These voltage levels have been selected upon the current belief that these methods need to be trialed at lower voltages
prior to testing them at 66kV or 132kV where the risk to supplies is greater.

LV is excluded from the project scope as the LV network present additional challenges to the proposed methodologies (i.e. frequent
presence of joints, customers’ supplies, etc.). If the methodologies prove to be working effectively in the scoped voltage levels (11kV,
33kV), further work on the LV level may be proposed.

Scope

The project aims to investigate whether the two identified cable overlay methods could reduce the cost and disturbance caused to the
customers due to the cable overlay activity. The scope of the project includes:

» Undertake a ‘horizon scanning’ exercise aiming to identify and gather information on cable overlay methodologies/ technologies, the
environmental factors and circumstances where they could effectively be applied
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» Agree commercial terms and conditions with involved suppliers

» Gather requirements and select candidate sites for testing the methodologies from two suppliers

» Submitting a customer engagement plan and data privacy strategy governing potential interactions with customers about wayleaves
or easements required in order to utilise their land, potential interaction with customers affected from the street works, interactions
with customers in order to undertake the focus group(s) planned as part of the project.

» Undertake surveys in the selected sites in order to baseline costs of traditional open-cut trench methods and innovative methods.

+ Implement project trials in two stages, with a decision point after trial 1 on whether to proceed to next stage or not. The decision will
depend on the performance of the methodologies (assessed individually) up to this point and the confidence of coping with the
second trial stage.

* Trial Stage 1: The identified overlay methods will be applied in an environment without many complexities (i.e. limited number of
nearby underground assets). The selected circuits will be of 33kV, 11kV in each case, and the newly installed cable will be of greater
cross section compared to the previous one. The length of the cable that will be overlaid will be between 50 — 100m, depending on the
availability of a suitable circuit.

» Trial Stage 2: The identified extraction methods will be applied in an environment with increased complexity, (i.e. greater number of
nearby underground assets). The characteristics of the methods will be similar to these of stage 1.

+ Analysis in order to identify whether there are financial benefits from the tested cable overlay methods and evaluation of the
applicability of the tested cable overlay methods.

* Focus group(s) will be undertaken with a range of stakeholders in order to obtain qualitative information on the disturbance caused
by the tested cable overlay methods.

« If the identified cable overlay methods prove to be beneficial, a decision will be taken whether to transition to ‘business as usual’
operation. If the decision is positive, the appropriate arrangements will be made including the training of identified SSEPD
departments and the lessons learned will be reported within the close out report.

Objective(s)

» The project will determine if the identified innovative cable overlay methods can reduce the current cost of cable overlay (quantitative
information).

» The project will determine if the identified innovative cable overlay methods can reduce the disturbance to stakeholders through
qualitative information collected from focus groups.

* The project will determine if the identified innovative cable overlay methods can reduce the environmental impact of the cable overlay
process (qualitative and/ or quantitative)

Success Criteria

The project will be considered a success if it can determine the effectiveness (positive or negative) of the innovative cable overlay
methods in comparison to the traditional open-cut trench approach.

The effectiveness will be measured through variation of the unit cost of cable overlay (quantitative information), variation of the
disturbance caused due to the innovative cable overlay method (qualitative information) and variation in the environmental impact of
the cable overlay process (qualitative and/ or quantitative information).

Technology Readiness Level at Start Technology Readiness Level at Completion
2 6

Project Partners and External Funding

Not Applicable

Potential for New Learning

The project will allow UK DNOs to identify whether the tested cable overlay methods are viable and cost effective for underground
cable overlay as an alternative to the traditional open-cut trench method.

Scale of Project

The project is going to trial the 2 methods (from the 2 suppliers) in the following cases:
- Trial Stage 1: 4 circuits (33kV, 11kV), 2 circuits per supplier, 50 - 100m each circuit
- Trial Stage 2: 4 circuits (33kV, 11kV), 2 circuits per supplier, 50 - 100m each circuit
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* The circuits that will be selected will not be connected to a live network, in order not to impact the supplies to customers.

« Different voltage levels are included due to the fact that the equipment of the suppliers need to be altered in order to cope with
different cable cross sections which correspond to different voltage level.

» Trial stage 2 aims to increase complexity of the environment where the cable overlay methods are tested. Trial stage 1 will involve
testing the methods in a simpler environment in order to demonstrate whether the methods can cope with the selected voltages and
trial stage 2 will assemble an operational environment.

Geographical Area

The project will be focused in SEPD (south central England). In case that no suitable, available (redundant, not connected to a live
network) circuits could be identified in the SEPD license area; the project will investigate the SHEPD license area for available
circuits.

Revenue Allowed for in the RIIO Settlement
None
Indicative Total NIA Project Expenditure

Total NIA expenditure will be £540,000 of which 90% (£486,000) is Allowable NIA Expenditure.
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Project Eligibility Assessment

Specific Requirements 1

1la. A NIA Project must have the potential to have a Direct Impact on a Network Licensee’s network or the operations of the
System Operator and involve the Research, Development, or Demonstration of at least one of the following (please tick
which applies):

A specific piece of new (i.e. unproven in GB, or where a Method has been trialled outside GB the Network Licensee %
must justify repeating it as part of a Project) equipment (including control and communications systems and software)

A specific novel arrangement or application of existing licensee equipment (including control and/or communications
systems and/or software)

A specific novel operational practice directly related to the operation of the Network Licensees System
A specific novel commercial arrangement

Specific Requirements 2

X OO L

2a. Has the Potential to Develop Learning That Can be Applied by all Relevant Network Licensees

Please answer one of the following:
i) Please explain how the learning that will be generated could be used by relevant Network Licenses.

The learning that will be generated will be available to other DNOs in order for them to assess whether or not the tested methods would
be suitable for their own underground cable network.

i) Please describe what specific challenge identified in the Network Licensee’s innovation strategy that is being addressed by the
Project.

2b. Is the default IPR position being applied?

ves X
No L]

If no, please answer i, ii, iii before continuing:
i) Demonstrate how the learning from the Project can be successfully disseminated to Network Licensees and other interested parties

ii) Describe any potential constraints or costs caused or resulting from, the imposed IPR arrangements

i) Justify why the proposed IPR arrangements provide value for money for customers

2c. Has the Potential to Deliver Net Financial Benefits to Customers %

i) Please provide an estimate of the saving if the Problem is solved.

The anticipated saving is expected to be in the order of 10 to 20%.
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i) Please provide a calculation of the expected financial benefits of a Development or Demonstration Project (not required for
Research Projects). (Base Cost — Method Cost, Against Agreed Baseline).

Not required for Research Project.

i) Please provide an estimate of how replicable the Method is across GB in terms of the number of sites, the sort of site the Method
could be applied to, or the percentage of the Network Licensees system where it could be rolled-out.

The tested cable overlay methods could be applied to cases where underground cable replacement or reinforcement at 11kV and
33kV voltage levels is needed. The method could be applicable to places where underground cables exist.

The project aims to test whether these methods offer benefits (cost, disturbance and environmental as outlined earlier) in order to be
considered as alternative to traditional open cut trench method. The methods could be applied at the aforementioned voltages, within
underground asset across the portfolio of DNOs within the UK.

iv) Please provide an outline of the costs of rolling out the Method across GB.

The project intends to provide lessons learned on the effectiveness of the tested cable overlay methods regarding cost, disturbance
and environmental aspects as described previously. If the cable overlay methods are successful and the decision is to proceed to
transition to business as usual and undertake training of the SSEPD personnel, it will report the details of the training schedule. The
lessons learned as reported by the project could be utilised by other network operators in order to determine the applicability of the
methods to their networks and determine the cost for rolling out the methods as business as usual.

2d. Does Not Lead to Unnecessary Duplication E

i) Please demonstrate below that no unnecessary duplication will occur as a result of the Project.

The cable extraction part of the cable overlay methods has been trialed by National Grid at higher voltages, but not from network
operators at lower voltages. SSEPD has checked with ENA smart networks portal and identified that UK Power Networks registered a
project with similar scope called ‘Small Bore Cable Replacement Technology’. Investigating closely the two projects, it is considered
that the current SSEPD project is worth proceeding, as it contains a wider scope in respect to cable overlay.

The proposed project includes 11kV network which constitutes a wider scope compared to the currently registered projects.

It encompasses stakeholder engagement aspect as it incorporates the collection of feedback from stakeholders in respect to the
disturbance caused from the street works of the overlay methods.

It includes a review and assessment of the environmental factors that are related to the cable overlay methods and identifies the
circumstances where the methods could be effectively applied.

The difference in TRL between the two projects demonstrates the difference in the width of scope and perception of technology
readiness of the target overlay methods. The proposed project will provide valuable learning to UK DNOs in respect to the cable
overlay methods at 11kV and 33kV from the technical, financial, stakeholder and environmental perspective.

i) If applicable, justify why you are undertaking a Project similar to those being carried out by any other Network Licensees.

Not Applicable
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