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Project title

Implementation of an active fault level management scheme

DNO

Western Power Distribution (West Midlands)

Participant DNOs

WPD (East Midlands, South West and Wales)

Project summary

The accommodation of distributed generation within 11kV networks may be limited at present due
to fault level issues. The implementation of an active fault level management scheme has the
potential to defer and/or avoid costly network reinforcement, whilst increasing network security.
This facilitates the installation of distributed generation close to large demand centres, which has
the potential to reduce electrical distribution losses and increase the efficiency of the Distribution
System.

The project aims to expedite distributed generation connections through monitoring fault level
conditions in real-time. This will also allow a practical understanding of how close simulated fault
levels are to actual values. Real-time fault level monitoring will be used to manage the connection
of a distributed generator to increase the power supplied from renewable energy resources and to
manage the fault level to avoid exceeding equipment ratings.

The project will be implemented in two phases: Phase 1 will involve the integration and factory
acceptance testing of the fault level monitoring devices. Phase 2 will involve the implementation
of the fault level monitoring devices within a field trial network to manage the connection of a
distributed generator, firstly through open-loop control and then through closed loop control.

Problem(s)

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

The increase in fault level contribution from rotating machines is a significant barrier to the
connection of new synchronous generators (for example combined heat and power plants) within
11kV networks. In order to ensure the integrity of the power system, fault levels need to be
maintained below switchgear ratings.

Current network reinforcement options could involve the replacement of switchgear with
higher-rated equipment or replacement of transformers with higher impedance equivalents. These
solutions often entail significant capital expenditure and may involve long lead times for
installation, delaying the connection time of generators on to the network.
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Problem(s) continued

Existing projects relating to fault level are centred around the development of products to limit
the fault level on the network. This project is focussed on developing a product to provide
accurate real-time fault level measurements. This will enable accurate fault level data to be
gathered for differing network running arrangements as well as to identity if the calculated issue
with fault level exists in reality.

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.

Through the adaption of two existing products a single fault level monitoring device will be
produced. This device will be able to deliver a fault level measurement in real-time as the network
configuration and the connection of fault-contributing sources change.

Phase 1 of the project will involve the factory acceptance testing of the device in a controlled
laboratory environment.

- Integration of Outram fault level monitor and S&C intellirupter device, which will provide a
controllable (non-customer affecting) fault to be analysed and relayed in real-time

Phase 2 of the project will involve the site acceptance testing, commissioning, open loop analysis
and potentially closed loop analysis of the active fault level management scheme within an 11kV
substation, located in Birmingham. The distributed generator will be owned and operated by
either a customer or aggregator.

- Installation of Active Fault Monitoring device at Primary Substation

- Develop control algorithm to maximise generation utilisation through direct control of gen sets

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 primary objective of the project is to expedite the connection of a new combined heat and
power (CHP) plant.

The project will encompass an 11kV substation area and associated distribution network so as to
monitor, actively, the fault level. This will facilitate the management of the new CHP plant
connection. The active management solution is required as an interim measure whilst the two low
impedance 132 / 11 kV transformers at the substation are replaced with higher impedance
transformers, removing any potential fault level issues.

Success Criteria

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

1. Conduct factory acceptance tests of fault level monitoring devices

2. Install and commission the active fault level management scheme

3. Ability to monitor fault levels in real-time to accommodate additional distributed generation
without the need for large-scale network reinforcement.

4. Integrate distributed generation into the network more quickly.

5. Development of an engineering interface and control methodology

6. New contractual arrangements to maximise generation connectivity
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TRL 6-8

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: 02/2012 [End Date: 12/2014

Project partners and external funders

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

Parsons Brinckerhoff Ltd
S and C Electric Europe Ltd
Outram Research Ltd (£85,500)

Potential for new learning

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

1. Develop new information source providing a step-change in network planning and operation.
2. How to manage, actively, generation connections and quantifying the extent to which
customers can be connected to the network more rapidly.

3. Understand practical issues surrounding the integration of fault level monitoring devices in
distribution networks.

4. Identify customer appetite for participating in such a scheme

Risks

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

The project programme involves a number of dependencies that will require careful management
to ensure timely delivery of results.

There is a possibility of generator unavailability - mitigation to liaise and work closely with
distributed generator developer.

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 project duration allows the factory acceptance testing and site acceptance testing of the
active fault level management scheme before the proposed distributed generator connects to the
distribution network. The opportunity for, and value of, learning outcomes could be significantly
reduced if a demonstrative field trial is not implemented.

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.

Birmingham, West Midlands.
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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 £646k
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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