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Project title

Temperature Monitoring Windfarm Cable Circuits

DNO

ScottishPower Energy Networks

Participant DNOs

None

Project summary

Three windfarms are to be connected at 33kV to East Kilbride South 275/33kV substation in an
area where there is significant windfarm activity. In order to minimise costs the three cable
connections will share a common trench for the initial 10.7km length from the substation. This
shared cable route has been influenced by the need to ensure thermal independence from an
existing adjacent 275kV cable that supplies Whitelee Windfarm. Each windfarm cable connection
is made up of three single core cables laid up in trefoil. Given the close proximity of the three
33kV windfarm cable circuits each has been de-rated to 32.2MW.

Two of the three windfarm developers have subsequently asked about the prospect of increasing
their generation capacity in the future and if any spare head room capacity might be available.

The installation offers a rare opportunity to consider the dynamic ratings for three parallel
adjacent cable circuits and the prospect for a future trial of active network management for
distributed generation (DG), with a view to accommodating further renewable generation without
network reinforcement.

The project funding will include for the installation of micro ducting with optical fibre for all power
circuits, associated Distributed Temperature Sensing (DTS) schemes, determination of real time
thermal ratings for the conductor cores, monotoring and analysis to assess spare capacity.

Problem(s)

Please provide a narrative which explains the Problem(s) which being addressed by the Project.

As the UK transitions towards a low carbon economy it is envisaged that there will be an
increasing number of DG connection requests in areas where there is little or no spare network
capacity to connect them based on traditional assessment methodology. Dynamic cable ratings
may offer the prospect of further network capacity being available without the need for network
reinforcement.

The traditional 'unconstrained' capacity offered to a renewable developer is calculated by using
established technical considerations and operational scenarios that neglect the fact that power
from renewable sources is inherently variable and hence there will be many periods when assets
are not fully utilised and high cable operating temperatures do not materialise.

The project will help to optimise circuit loading by using actual rather than estimates of real time
thermal conditions.
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Problem(s) continued

Method(s)

This section should set out the Method or Methods that will be trialled in order to solve the Problem. The type of Method
should be identified where possible e.g. technical or commercial.

The ideal location for the temperature measuring fibre optic is within the conductor this, however,
is problematic on many fronts. Consequently, the optical fibre phase tends to be installed along
the outside of the cable sheath. For cables laid in a trefoil arrangement the optimum location is in
the centre of the three cables. However, there is the real prospect that the fibre might get
crushed or damaged during installation or operation due to cable movement. For the installation
under consideration the single core power cables will be installed in ducts with a resultant central
gap which can accommodate a protective micro duct into which optical fibre can be blown.

Scope and Objectives

Please describe the scope and objectives of the Project should be clearly defined including the benefits which should directly
accrue to the Distribution System.

The scope of the project is to determine dynamic cable ratings for three cable circuits (3 - 33kV)
and assess the impact the renewable generation from the three windfarms will have on these
circuits. From this analysis the prospect of further network capacity being available will be
determined.

This project will help inform future cable rating calculations for other projects which could negate
or postpone the requirement for upgrading/reinforcing the Distribution system.

Success Criteria

Please give details of how the DNO will evaluate whether the Project has been successful.

The project will be deemed successful if:

1) the temperature can be monitored across all three cables along the full cable route being
monitored;

2) dynamic cable ratings are determined with associated wind generation output; and

3) available head room capacity can be determined for the three windfarm cable circuits.
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TRL 8

This should be between 5-8 to be eligible for Tier 1 Funds.

Predicted start and end dates.

DNOs should provide an estimate of the expected project starting and completion dates.

Start Date: 10/2012 [End Date: 03/2015

Project partners and external funders

Please give details of actual or potential Project Partners and External Funding Support as appropriate

There are no project partners and external funders involved in this particular project.

Potential for new learning

Detail what the parties hope to learn and how the learning will be disseminated.

Main learning outcomes include: validate or otherwise cable rating assumptions; inform future
cable rating calculations; assess potential cable ratings based on resulting cable core
temperatures; determine ability to operate cables at higher ratings safely; seasonal cable
temperature profiling; asset life determination; ability to manage the output of multiple
windfarms to resolve power flow issues and free additional grid capacity; inform future route
planning; hot spot management; and the possibility of the DTS system aiding fault location.
Learning outcomes disseminated at progress update meetings, project reporting and close-out.

Risks

The DNO should highlight any material, known risks that could impact the Project’s costs and/or programmes.

There is the real risk that the temperature monitoring fibre and micro ducting gets damaged
during installation, opening up of HV joint bays and during HV cable jointing which could have
cost implications. This risk has been highlighted to all concerned and the relevant parties
provided with an installation methodology. The Principal Contractor will take on this risk
management element within their scope of works and guarantee the integrity of the installation.
There is the possibility that the installation of the temperature fibre and ducts will have an
adverse effect on the progress of the power cable installation programme.

Scale of project

Please justify the scale of the Project. In particular, the DNO should explain why there would be less potential for new learning
if the Project were a smaller scale.

The cable installation includes a 10km corridor where the three trefoil cables run in parallel and,
consequently, offers a rare opportunity to consider thermal interaction and dynamic control for
such an arrangement. The long lengths of cables involved (up to 20km) will provide valuable
learning regarding cable thermal capacities as differing terrain is encountered over the route. It
also offers the opportunity to try out different back fill materials where cable hot spots are
encountered. Confining monitoring to one cable circuit or part of would negate the opportunity for
a future active network management trial for a windfarm.

Geographical area

Details of where the Trial(s) will take place. If the Project is a collaboration, the DNO area(a) in which the Trial(s) take place
should be identified.

The Trial will take place within South Lanarkshire which is within ScottishPower Energy Networks
area and in a locality where there is significant windfarm development. The three windfarm cable
circuits to be monitored are located south of East Kilbride.
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Estimated Project funding

An indication of the revenue allowed for within the DPCR5 An indication of the total Allowable First Tier Project
settlement that is likely to be saved as a result of the project. | Expenditure that the DNO expects to reclaim the for the
whole project.

Indicative total Allowable

£0 First Tier Project £710,504
Expenditure (£)

Revenue allowed for in
the DPCR5 Settlement (£)

Please tick if the project involves making payments to related undertakings

The DNO must set out all payments that it proposes to make to itself or any Related Undertaking. Further, if a payment is to
be made to any Related Undertaking that is a Distribution System User, the DNO must demonstrate that it has offered the
same terms to similar Distribution System Users on the part of the network that is within the Project boundary and has used
reasonable endeavours to identify such Users.

Please tick if the project conforms to the default IPR arrangements set out in
the LCN Fund Governance Document? D

The DNO should indicate if the Project does not conform to the default IPR conditions. A justification for alternative arrangements and why the Project
should still be approved must be provided, in accordance with paragraph 2.18 of the Governance Document.

Please tick if you do not consent to the First tier pro-forma being published in
full.

If you do not consent please identify any information in the completed First Tier LCN
Project Registration that you do not wish to be published.

The DNO must demonstrate that it (or its Project Partners) will face commercial harm from its disclosure and that
information is considered eligible for exemption under the Freedom of Information Act 2000 or the Environmental
Information Regulations 2004.

All information submitted within the First Tier LCN Project Registration Pro-forma will be made available on the Ofgem
website, unless Ofgem has agreed otherwise as part of the Registration process set out above.
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