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Project title

Hydro Active Network Management

DNO

SP Manweb

Participant DNOs

Project summary

North Wales is an area of significant renewable energy resource, including on-shore and off-shore
wind as well as hydro generation. The area in and around Snowdonia is particularly noted for its
significant potential for small-scale hydro generation. The area is served by a 'rural' distribution
network, characterised mainly by low load density with only a few, long 11kV circuits, which are
predominately overhead line construction. Traditional reinforcement methods for such a network
to create additional capacity for embedded generation is generally not economically efficient and
so such areas are prime candidates for the deployment of Active Network Management (ANM)
systems, which are aimed at maximising the utilisation of the existing distribution network
capacity based on real-time network measurements allied with generation power flow
management. The primary network constraint in this example is network voltage. It is proposed
that an ANM scheme be deployed on this network to actively manage the output of an existing
hydro generator in order for it to utilise the additional generation export capability that is present
during periods of higher demand. The ANM scheme will use voltage measurements to calculate in
real time if the network has extra generation capacity available. This information will then be
used to co-ordinate the output of the generator and other controllable devices.

Problem(s)

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

The trial relates to an area of significant renewable energy resource which is served by a 'weak’
rural 11kV network. Power system studies indicate that this area of network has now reached its
full capability in terms of generation connections, based on the business-as-usual fit-and-forget
"maximum generation/minimum load" scenario. This is because during periods of minimum
demand, voltages on the 11kV network would exceed design limits. This approach means that
at times of high demand the generator's output is potentially being curtailed unnecessarily. The
generator would like a cost-effective connection which can better match the capability of his
generating plant.
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Problem(s) continued

In addition, there are other small generators who are seeking connection in the same area. The
cost of the conventional reinforcement scheme (a three-phase 11kV voltage regulator) to
facilitate these new connections is prohibatively expensive.

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 ANM scheme will use voltage measurements at the primary substation, the generator and
another remote location on the 11kV network to calculate in real time if the network has extra
generation capacity available. This information will then be used to co-ordinate the output of the
generator and the on load tap changer (OLTC) position at the Primary 33/11kV substation. Itis
anticipated that the deployment of an ANM scheme will allow the generator to maximise its power
output whilst still maintaining voltages on the network within design limits. The ANM scheme
main controller is located at the Primary substation. There are two communications links; one
between the Primary substation and the generator and the other between the Primary substation
and the end of the most heavily loaded 11kV feeder. The scheme works most effectively when
the two communications channels are intact. However, the scheme implements graceful
relaxation of active control should one or both of the communications links be lost, since some
local autonomy exists at the generation substation. Therefore, the scheme still provides some
(reduced) benefits even without communications.

The scheme will be readily expandable in the future to accomodate additional generators.

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 project contains five learning objectives which go beyond the current "business as usual"
approach. These include: i) “analogue” control interface with the generator for real (and
reactive) power, ii) principles of access as applied to a “constraint” (as opposed to the principle
as applied to a firm/unfirm connection), iii) Communications methods (e.g. GPRS, line-of-sight
packet radio, 3G, etc.), iv) Remote voltage measurement (including RTU & communications
interfaces), and, v) Primary voltage control (e.g. AVC set point or direct tap change control).

Success Criteria

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

The trial will be considered a success if the proposed method of ANM is able to increase the
utilisation of renewable energy sources within a rural 11kV distribution network area. Since the
scheme is based on control and communications equipment rather than network plant and
equipment it should be inherently lower cost than a typical network reinforcement solution, such
as additional (or uprated) transformers or circuits.
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TRL

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: 03/2012 [End Date: 02/2014

Project partners and external funders

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

The project will be delivered with Smarter Grid Solutions, who are providing the ANM hardware
and associated control algorithms. Initial discussions have already commenced with the
generator and they are open to cooperate on this project.

Potential for new learning

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

The project learning is focussed on understanding how to make an ANM scheme work in the real
world, taking into account the practical technical challenges of making a communications-based
control scheme operate within an unreceptive environment. In addition, the scheme will address
the formal commercial agreements that will be needed with generators to cover the real-time
power flow management of the generator output.

Risks

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

The main risk is associated with the effectiveness of the communications. It is difficult to know
beforehand exactly how well the communications links will perform, especially in a rural setting
such as Snowdonia. The scheme proposes the use of GPRS communications, which is expected to
work, but alternatives, such as point-to-point packet radio, will also be explored as an alternative.
In any case, the scheme is still capable of providing some (reduced) benefits in the absence of all
communication links.

The project programme will need to align with the existing generator's own operating and
maintenance programme. Whilst no conflict has been identified, the project is highly dependent
on the on-going co-operation of the generator.

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 trial is the smallest scale scheme possible to meet the learning objectives. It is focussed on
the 11kV network and is targetted on the control of a single generator (although the principle is
readily expandable to multiple generators).

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 in Snowdonia, North Wales, which is within the SP Manweb franchise area.
This area is particulary rich in renewable energy reources such as wind and hydro generation
(particularly small-scale hydro). The local distribution network is very rural in nature,
charcterised by low load density and only a few, long 11kV circuits, predominately of overhead
wood pole construction.
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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
First Tier Project £200,000
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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