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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

Under this project, a market-based mechanism has been devised that delivers on the three key objectives:

1. The notion of a local Flexibility Market (FM) has been developed to receive and coordinate bids from Distributed Generators and
other participants, to take account of the sensitivity of each DG to a given constraint, and to dispatch those units in the most efficient
manner possible.

2. The local FM approach allows other Distributed Energy Resources (DERs) to participate, thereby allowing batteries and other non-
generating assets to connect, but also to allow existing DERs to participate in the market, thereby reducing the overall volume and



cost of curtailment required to manage a constraint.
3. The local FM also provides an indication of the cost associated with managing each constraint, and hence a signal to the DNO of the

appropriate point at which reinforcement should be carried out. A number of funding options to pay for local FM bids have been
considered and explored in some detail, and each of these also provides a means of funding any eventual reinforcement.

A thorough assessment of the market design options has resulted in an approach that will meet the stated objectives. This approach, and
the wider set of options considered have been documented in a draft report. This report will be updated following wider industry
consultation on the proposed approach, and will then be made available to external stakeholders. The conclusions of the draft report
identified that a number of key questions remain, which will need to be resolved before any trial or deployment occurs. These include:

 

The means by which the local FM is funded: options range from socialising the costs amongst all distribution network customers (i.e.
through DUoS) to allocating costs in proportion to the benefit a DER receives from participating in the market.
Limits on DER exposure: depending on the options for funding the local FM, it may be appropriate to protect DERs against downside
risk by, for example, capping the level of their payments (e.g. against the cost that they would otherwise have faced). Any such
approach could result in a funding shortfall meaning either that DERs do not receive their full local FM payments, or that a separate
source of funding might be required.
Benchmarking DERs: payments under the local FM are based on DERs taking generation down-turn or demand turn-up actions. In
order to determine whether such an action has been taken, a mechanism is needed to estimate the counterfactual behavior. For
wind and solar this can be based on generation and meteorological data, but for DSR, dispatchable DG and batteries it is more
difficult to determine what the asset would otherwise have been doing. A number of options have been laid out for benchmarking
such participants, drawing on existing approaches used for NGET’s Demand Turn-Up service, but these will be explored further.
Interaction of investment decision-making: the local FM design is intended to manage any given distribution constraint in an efficient
manner, and to signal the point at which reinforcing that constraint is a more economically advantageous option. However, some
constraints are nested within a larger constrained network therefore alleviating the one constraint can exacerbate the other. An
adjustment to the reinforcement trigger design therefore needs to be made to ensure that the resulting decision is indeed optimal.
This issue has implications also for the Transmission-Distribution Interface and “whole system” work being undertaken within the ENA
and with National Grid.

In addition to the planned stakeholder engagement, the remaining action that needs to be completed is to convert the market design into
draft Commercial Heads of Terms. The project has chosen to delay taking this step until the commercial design has been completed and
the stakeholder engagement has occurred. The primary reason for this delay has been the desire to understand how the concepts
explored under this project can coexist with those under TDI 2.0 (Power Potential) project. One of the ambitions of this NIA project was to
inform the DSO discussion, and in particular the TSO-DSO interaction. Initial discussions on the Power Potential project and the Regional
Development Programme – South East (RDP) have indeed drawn on the market design approach taken in this NIA work, finding that the
residual flexibility that would remain once local constraints have been managed could then be passed to the SO to help them manage the
transmission network. Until the details of this interaction have been finalised for each of these programmes, however, it is prudent to leave
some options open for this NIA project so that a mutually-beneficial solution can be found.

The role of third-party aggregators and their interaction with the DNO was also to be explored under this project. This relationship is also
evident in Power Potential and RDP, and this NIA project has been informing that discussion. In particular, the treatment of aggregated
DERs to manage local constraints has been identified, within this project as well as Power Potential and RDP, as a potential issue for the
typical aggregation model where the location of each unit is not a key consideration. This may require a modification to the approach by
which the SO procures services via an aggregator.

So far, the project has assessed proposed solutions that can meet the industry needs. As part of the success criteria, industry and wider
stakeholders are to be consulted for the Power Potential and RDP projects, which continue to be informed by this project. As part of that
consultation we will ensure that the market design aspects of this NIA work will also be addressed.
This will inform how we implement these concepts into the trials. As we proceed with Power Potential and RDP, and continue connecting DG
in constrained areas, it is highly likely that the market design approach laid out under this NIA project (soon to be codified in Commercial
Heads of Terms) will be trialed shortly, if not becoming the new business as usual.

The remaining actions of this project are to run a stakeholder workshop (for which we are targeting July 2017), finalising the market design
report and producing accompanying Commercial Heads of Terms (both for August 2017). These deliverables will form the basis of a trial of
this approach, which would begin in early 2018.

 

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

There has been no change to the approach itself, but a decision was taken to delay the drafting of Commercial Heads of Terms for the
following reasons:

 

To ensure alignment of the project with the NIC TDI 2.0 project to ensure synergies and avoid overlaps
To make sure that the options are tested with stakeholders in a coordinated and structured manner
To establish a consistent view between the NIA project and the TDI project that we can then consult with customers.

The TDI commercial workstream is now underway, and this NIA project is already informing those discussions. The first SDRC for that
project is due in July, and the project team plan to make significant progress on closing out this NIA project in the same timescales. The
timescales have therefore changed, with the project aiming to conclude by August 2017, rather than the end of January 2017 as originally
specified.
 

Lessons Learnt for Future Projects



This project is already informing at least two other projects: Power Potential (TDI 2.0) and Regional Development Programme – South East
(RDP) and will continue to do so as these projects progress. The focus of the NIA work has been designing 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.

The market design work identified a number of challenges and potential issues associated with resolving constraints on a local network.
These are covered in the draft project report, but can be summarised as follows:

 

Some of the design decisions taken for the national Balancing Mechanism work well on a national basis, but create potential issues
when applied to a small region. The misalignment of incentives, such as sharing the cost associated with connecting, can result in
DERs connecting in suboptimal locations but being shielded from the full cost of that decision. Small markets also present the risk
that competition is too low to have fair price signals emerging. The risk of creating opportunities for gaming the system is particularly
prevalent for dispatchable DERs including batteries.
The market can work well for DERs trying to alleviate their constraint costs, but may be less appropriate where an investor is
considering connecting for the primary purpose of alleviating that constraint. It may be in all parties’ best interest for that to occur,
but the risk of a DNO then reinforcing the network may mean that it cannot occur without a longer-term agreement being put in place.

We anticipate that the market design details will be resolved shortly, following engagement with industry and wider stakeholders. We also
expect that the principles we propose will be compatible with the wider DSO-TSO developments that are underway. Because of this, and the
need to connect significant amounts of DG to already-constrained networks, we think it highly likely that these principles, or a close variant
of them, will become the basis on which most future Flexible Connection offers are made, and hence that the deployment of this approach
will become widespread in a relatively short space of time. We anticipate 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.

Other Comments:

UK Power Networks will share publicly available project data to interested parties upon request, in accordance to UK Power Networks data
sharing policy, which will be made available from 30 September 2017. UK Power Networks will share network and consumption data if the
party requesting it can demonstrate it is in consumers’ interest to do so (subject to anonymization and/or redaction for reasons of
commercial confidentiality or other sensitivity).
Please contact innovation@ukpowernetworks.co.uk for any request.
 

 

The Outcomes of the Project

Data Access

Foreground IPR
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