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Project Progress

Nominated Project Contact(s)

Sotiris Georgiopoulos (sotiris.georgiopoulos@ukpowernetworks.co.uk)

Scope

To develop a market design for the efficient management of constraints on the distribution network, allowing the participation of multiple
technology types, and providing a signal to the DNO when it is economically sound to reinforce. This project will not trial this market design,
but will result in principles and draft Commercial Heads of Terms for use in any subsequent trial.

Objectives(s)

The aim of this project is to develop an improved approach to managing distribution network constraints, focusing on three key objectives:

1. Develop market-based mechanisms (i.e. price signalling) to enable more efficient curtailment actions.
2. Being compatible with multiple technology and commercial solutions (wind, solar, batteries, DSR).
3. Providing appropriate signals to the DNO to reinforce when economically sound to do so.

It is also anticipated that this work will provide insights into the future workings of a DSO model. As such, an objective of this work is that the
market models investigated address some of the questions that will be important for the DSO model, including:

The commercial and technical interaction between DNO actions and the requirements of the System Operator (SO)
The role of third party aggregators, and in particular their interaction with the DNO
How the DNO’s role changes as it moves towards a DSO function, including real-time constraint management, contracting for
commercial services, and potentially providing (or facilitating the provision of) services to the SO.

Success Criteria

The project is deemed successful if:

1. The proposed solution meets the objectives and industry has been consulted in its development; and
2. The proposed solution is worth progressing to formal trials with market participants.

Performance Compared to the Original Project Aims, Objectives and Success Criteria

An assessment of market-based mechanisms has resulted in approaches that will meet the stated objectives:

1.       A Local Flexibility Market (LFM) to receive and coordinate offers and bids from Distributed Energy Resources (DER), to take account
of the sensitivity of each DER to a given constraint, and to dispatch those DERs in the most efficient manner possible.

2.       The LFM allows different types of DERs on both firm and flexible connections to participate such as batteries and other non-
generating assets, thereby potentially reducing the overall cost of curtailment required to manage a constraint.



3.       The LFM also provides an indication of the cost associated with managing each constraint, and hence signaling to the DNO of the
appropriate point at which reinforcement should be carried out.

Along with informal interaction with developers, Ofgem and other DNOs, formal engagement with existing and proposed DER customers
was achieved through discussions at a UK Power Networks’ DG Customer Forum in July 2017. The objectives of the project and the
proposed approaches were presented, and specific questions asked to the audience followed by a general discussion. The feedback was
used to identify areas of further work. The market design proposals and a Commercial Heads of Terms have been compiled into a detailed
final report. 

The NIC Power Potential project and the Regional Development Programme (RDP) have drawn on the market design approach taken in
this NIA work.

Required Modifications to the Planned Approach During the Course of the Project

The NIA project has informed the discussions at the commercial workstream of the Power Potential NIC project. The first SDRC for that
project was due in July 2017, and the project team wanted to close out the NIA project in the same timescales. The timescales were
therefore changed, with the project concluding in August 2017 rather than the end of February 2017 as originally specified. This was
reported to Ofgem in February 2017. The drafting of the Commercial Heads of Terms was delayed to ensure synergies with the Power
Potential project and how it would be communicated with customers.

Lessons Learnt for Future Projects

This project informed at least two other projects: Power Potential and Regional Development Programme (RDP) and will continue to do so
as these projects progress. The focus of the NIA work was to design a market approach that allows DERs to bid to alleviate constraints –
this broad principle is expected to be the basis of any future enhancement of the DSO role, so it is likely that this work will continue to be
relevant as those discussions continue.

There are fundamentally two market designs presented under this NIA, differing by how the LFM is funded. Within these two designs there
are additional design options which include how to ensure DERs are not worse off under the LFM and how network reinforcement is funded
if it is signaled. These design options will need further refinement through further engagement with the regulator, other DNOs, and DER
customers, before a final design(s) can be trailed.

The arrangements for connecting and charging network users are under review by Ofgem. Any future LFM design will therefore need to be
compatible with the approach ultimately agreed. As Ofgem engages on these issues with the network operators and the wider network
stakeholder community, it is expected that this NIA project and any potential subsequent trial would provide a valuable contribution to that
conversation. 

The need to connect significant amounts of DG to already-constrained networks means that it is highly likely that the principles explored
under this NIA will become the basis on which future flexible connection offers are made subject to any future Ofgem’s review of the
arrangements for connecting and charging network users. The deployment of this approach could become widespread once it has been
proven. It is anticipated that the approach will evolve, and may be modified to address different network needs and different DER
technologies, but that the basic principles explored for this project will remain relevant.

Note: The following sections are only required for those projects which have been completed since 1st April 2013, or since the previous
Project Progress information was reported.

The Outcomes of the Project

The project sought to design a market to address the three objectives of increasing efficiency of curtailment, accommodate alternative
solutions and technologies, and to signal when to reinforce the network.

The majority of customers at UK Power Networks’ DG Customer Forum were interested in the principle of the project, but some customers
were not aware of flexible connections and therefore more information and engagement would be required. The feedback from customers
was used to identify areas of further work including quantifying and communicating the benefit to customers.

The market designs and draft Commercial Heads of Terms are contained in a detailed report which has been made publically available. 
The report outlines the limitations of the existing rules-based approaches to constraint management, details the proposed design of the
LFM, and explores the benefits that such an approach could deliver. 

Key principles were established in order to evaluate different design options:

·         Costs borne by the beneficiaries – whilst accepting that this may change in the future, currently the cost of curtailment should be
borne by those DERs opting for flexible connections rather than be socialised across the wider DNO customer base.

·         Technology agnostic – an open market can increase competition and drive technical and economic efficiency.

·         Improvement for participants – the market needs to present opportunities for participants to improve their situation relative to the
non-market-based connection agreement, particularly if participation is voluntary.

·         Efficient curtailment – would incentivise participation of low-cost and optimally-sited DER allowing constraints to be relieved in the
most efficient manner.

·         Fair – should discourage gaming, particularly if it results in some network users paying more than they would under current
arrangements.

The LFM is based on the trading of curtailment obligations, as opposed to capacity rights or energy, although some of the principles
discussed can be equally applicable to those types of markets. The LFM allows DER, on firm and flexible connections, to submit offers



reflecting their willingness to be curtailed. The offers are adjusted by the effectiveness of that DER to relieving the constraint to form an
effective price stack. The most efficient offers are accepted to relieve the constraint. Payments can be on a pay-as-offered or pay-as-clear
basis (the DER are paid at their offered price or all DER are paid a uniform cleared price respectively), and will be relative to a baseline
level which represents what the DER would have done had their offer not been accepted. The project evaluated different types of
baselines, recommending the last observation carried forward (LOCF) baseline and the average of historic load for demand-side DER.

The proposed design of the LFM can be retrofitted to an existing flexible connection scheme and is compatible with existing rules and
regulations. The implementation of the LFM has the potential to overcome the limitations of existing constraint management mechanisms.

The main complexity with the LFM is in how the accepted offers would be funded. The two proposed options are:

1.       The participating DER offer prices are met by using a fund shared amongst the CDER (constrained DER with curtailment obligations
through its flexible connection). These CDER are obliged to pay into the fund. The cost allocation can be in proportion to the “Business as
Usual curtailment” which is based on the default principles of access. The cost for parties may need to be capped so not to leave them
worse off than they would have been under a simple curtailment regime. This scenario is expected to be infrequent, but any additional
recovery of costs that may increase contributions from other CDERs should still leave parties no worse off.

2.       In parallel with the curtailment offers, curtailment bids (indicating willingness to pay to avoid curtailment) are made only by the CDER.
Offers and bids are matched either until the constraint is alleviated or until the offers exceed the bids (in which case the remaining
constraint is managed using the default principles of access).

As more DG connects, the size of the LFM payments will tend to increase. When the costs faced by CDER starts to exceed the annuitised
cost of reinforcement, this may indicate that reinforcement is a lower-cost strategy for managing the local constraint. As with the above
discussions, the main complexity is how to apportion reinforcement costs amongst DERs. It is assumed that it would be funded
predominantly by CDER, since those parties would be benefiting from the increased access that resulted. Avoiding lump sum costs for
customers and accommodating customers wanting to opt out are additional considerations in the design of the market.

Data Access

To view the full Innovation Data Sharing Policy please visit UK Power Networks’ website here:

http://innovation.ukpowernetworks.co.uk/innovation/en/contact-us/InnovationDataSharingPolicy.pdf

UK Power Networks recognise that Innovation projects may produce network and consumption data, and that this data may be useful to
others. This data may be shared with interested parties, whenever it is practicable and legal to do so, and it is in the interest of GB
electricity customers. In accordance with the Innovation Data Sharing Policy published in 2017/18, UK Power Networks aim to make
available all non-personal, non-confidential/non-sensitive data on request, so that interested parties can benefit from this data.

Foreground IPR

UK Power Networks owns the foreground IPR. This includes the concept of the local flexibility market to trade curtailment obligations, and
the report.

Planned Implementation

Based on the conclusions of the project, and along with the feedback gathered from stakeholders, the steps required before the LFM
approach can become business as usual are:

Carry out further work to quantify the expected benefit of a LFM for market participants in a selected region, both to ensure that the
approach is justified and to generate interest from potential participants.

Design the technical solution required to implement a LFM, either by adapting existing ANM schemes or developing a new platform.

Select a suitable zone for testing LFM and carry out a trial.
Disseminate learnings amongst stakeholders.

Any future LFM design will need to be compatible with adopted network charging arrangements that is being considered by Ofgem at time
of writing, as well as other activities such as the Open Networks project.

Other Comments

N/A

Standards Documents

The learning from this project has no implication on standards.
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