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Project title

Low Voltage Integrated Automation (LoVIA)

Lead DNO

Electricity North West Limited

Participant DNOs

None

Project summary for web

This project will develop and then trial a new integrated solution and novel application of
automated voltage control of low voltage (LV) distribution networks. The project will integrate
existing and new distribution system equipment such as LV substation monitoring, including at the
mid and end points of LV feeders, on-load tap change distribution transformers and distribution
substation controllers to provide for co-ordinated automatic voltage control of LV networks.

As well as providing a single, secure communications point for the back-haul of remote monitoring
data, replacing existing mutiple communication points, this integrated control solution will
faciliate the regulation and control of LV network voltages based upon both local and remote-end
real-time voltage measurements thus facilitating improved management of network voltage
profiles and facilitating the coordinated control of multiple voltage regulating devices.

Two seperate field trials will be carried out exploring data communications from the remote-point
monitors to the substation controller and back to the ENWL network management system (NMS),
and the development of appropriate alogorithms to control the automatic action of an on-load

tap change distribution transformer to provide for coordinated voltage control of the LV network.

The optimised voltage profiles obtained from successful implementation of this technique will allow
for the connection of low carbon technology without the need for expensive network reinforcments.

Problem(s)

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

The adoption at scale of low carbon technology such as PV, electric heating and vehicle charging
can be shown to introduce significant challenges for DNOs when it comes to the control of network
voltages. A number of innovative methods for managing these voltages are being explored as part
of ongoing LCNF activities seeking to deploy new voltage regulating devices which afford network
operators control over voltages. However, network analyses are revealing that the presence at
scale of low carbon technology will result in varied voltage profiles even within a relatively

small geographical area of a typical low voltage network. These varied profiles are expected to
require the coordinated use of a number of different active voltage control devices. Such devices
will include but are not limited to on-load distribution transformers and in-line voltage regulators.
As such, these devices will need to form an integrated voltage control platform where the action
of devices is appropriately coordinated.
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Problem(s) continued

LoVIA will seek to demonstrate the applicability of this coordinated control platform and
will establish appropriate algorithms to allow for automatic voltage regulation.

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.

LoVIA will bring together the GridKey LV monitoring solution and the ENWL smart joint
introduced within the ENWL LCNF Tier 1 project - LV Network Solutions (ENWLT1003)
together with the CG Automation Xcell RTU (substation controller) which is already used
on the ENWL network and is integrated into the existing Network Management System
to provide a single, integrated communications provision into the ENWL control system
environment.

LoVIA will furthermore develop and modify a control algorithm running within the
substation controller that will take the information provided by the LV network
monitoring systems, both local and remote, and use this to control the action of an
on-load tap change distribution transformer installed previously as part of the ENWL
LCNF Tier 1 project - Voltage Management on Low Voltage Busbars (ENWLT1002).

The development of the control algorithm will be performed by the academic partner and
consideration will be given to integration of additional voltage control technologies
beyond the transformer. Field trials will support this together with computer simulations.
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 LoVIA is the deployment of two trial systems on the ENWL low voltage
network the objectives of which are to demonstrate the application and integration of
new distribution system equipment for the purposes of coordinated voltage control.

LoVIA will provide the foundations of a future coordinated LV netowrk voltage
control platform and faciliate automated low voltage network operation.

Success Criteria

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

The project will be considered a success following completion of:

1. demonstrate appropriate integration and communication between low voltage
monitoring systems and a distribution substation controller (ie RTU) and the NMS

2. show how LoVIA can be used to control the actions of a on-load tap change
distribution transformer to control voltage.

3. show through both field trial and simulation that coordinated voltage control will help
Network Operators manage voltages following adoption of low carbon technologies.
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[TRL 6

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: March 2013 |End Date: March 2015

Project partners and external funders

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

Academic partner: University of Manchester
Technology partner (1): GridKey
Technology partner (2): CG Automation

Potential for new learning

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

LoVIA will show the potential for coordinated voltage control to facilitate adoption at scale of low
carbon technologies without need for significant network reinforcements. The development of the
control methodologies is considered to be a key learning outcome of LoVIA and it is the role of
academic partner (UoM) to help develop and disseminate the application of these control
algorithms. In addition and in common with other Tier 1 projects all learning outcomes

will be disseminated at industry update meetings and conferences supported by 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 a risk that the deployment of the two on-load tap change distribution transformers is not
successful thus jeopardising the ability to demonstrate coordinated voltage control within a field
trial. This risk is considered low. There is a further risk that the integration between the

LV network monitoring systems and the substation controller cannot be achieved owing to
problems with communications. To mitigate this a number of alternative communications medium
will be explored within LoVIA. This risk is considered low.

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.

LoVIA will demonstrate integrated voltage control on two low voltage networks building upon
existing and in-flight LCNF funded demonstration projects. LoVIA will add to the currently deployed
Distribution Equipment at four remote monitoring locations to provide the needed integration

of intelligent devices which together with the deployment of the substation controllers will allow
coordinated voltage control of two distribution networks. These two feeding substations have
previously been equipped with on-load tap change distribution transformers.

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 two field trials will take place on selected low voltage networks at Leicester Ave, Hindley
Green, Wigan and Landgate, Ashton-Makerfield which is also in Wigan.

Both of these sites have seen early adoption of low carbon technology in the form of domestic PV
installations led in large part by the local authorities in Wigan and have been chosen as trial sites
for the assocaited LCNF projects ENWLT1002 and ENWLT1003.
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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?

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.

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
First Tier Project
Expenditure (£k) per
contributing DNO

Revenue allowed for in £0
the DPCRS5 Settlement
(£k) per contributing DNO

£600,000
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