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Executive	Summary

The GB electricity system is evolving in pursuit of decarbonisation, 

with significant penetrations of autonomous wind and solar 

generation anticipated.  Increased flexibility is needed by the GB 

system operator (National Grid) to manage the unpredictability 

and variability of intermittent generation and deliver system 

stability. In this context, electricity storage has a potentially 

important role to play as a source of flexibility in the future 

capacity mix.  

Electricity storage is a diverse concept, encompassing a broad 

range of technologies with varied potential applications. This 

means that the business case for distribution connected storage 

is typically multi-layered, with several distinct components 

in the value stream, typically involving multiple parties. The 

feasibility of the business case is influenced by the legal and 

regulatory framework. But, the existing framework currently 

presents several issues for increased deployment of electricity 

storage within the GB market. These issues are summarised 

below, along with our recommendations from the report, which 

would help the potential benefits of electricity storage to the 

system to be realised.

 

The	default	treatment	of	storage	as	a	subset	of	generation	

creates	uncertainty

Electricity storage is not explicitly recognised as a discrete activity 

or asset class in the GB and EU legal frameworks.  In the absence 

of an alternative option, storage is treated as a type of generation 

asset. This is an accident of history through the liberalisation 

process rather than a deliberate design choice. Nevertheless, 

treatment of storage as generation is a pervasive issue which has 

a ripple effect on ownership and operation options.

Recommendations:

R1.	Define	storage	as	a	distinct	activity

The distinction between storage and generation needs to be 

acknowledged.  Given the ripple effects of current default treatment 

Smarter	Network	Storage	Project

The Smarter Network Storage (SNS) project, funded through 

Ofgem’s Low Carbon Network Fund (LCNF), is carrying out a 

range of technical and commercial trials using energy storage 

to investigate the practicalities, economics and regulatory 

barriers to the adoption of this important smart grid technology.  

Through demonstrating the multipurpose application of the 

installed 6MW/10MWh energy storage device at Leighton 

Buzzard primary substation, the project is exploring methods 

for accessing multiple ‘stacked’ benefits, maximising value 

from alternative revenue streams for storage, while also 

deferring traditional network reinforcement at the site.

The project is providing the industry with a greater understanding 

and a detailed assessment of the economic business cases for 

energy storage when operated in this ‘multi-purpose’ way.  

Ultimately the project aims to help encourage adoption of this 

key smart grid solution for the benefit of customers.

Purpose

This document, together with the interim report published in 

June 20141,  forms the main deliverable required to meet the 

Successful Delivery Reward Criteria (SDRC) 9.5 milestone for the 

project. It describes potential solutions to legal and regulatory 

barriers that affect the deployment and utilisation of electricity 

storage on distribution networks within the GB market that 

were first identified by the SNS project in the interim report.  

These recommendations are intended to form the basis of 

enhancements to the regulatory arrangements for storage that 

can apply for Distribution Network Operator (DNO) and third 

party storage projects alike.

The report and recommendations have been informed through 

consultation with other DNOs, via the Energy Storage Operators 

Forum, separate discussion, and through workshops held with 

our project partners, together with independent storage and 

renewables developers and the Electricity Storage Network.

1 ‘Electricity storage in GB: SNS4.13 – Interim Report on the Regulatory and Legal Framework’. http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/
 tier-2-projects/Smarter-Network-Storage-(SNS)/Project-Documents/Smarter-Network-Storage-LCNF-Interim-Report-Regulatory-Legal-Framework.pdf
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Our view is that an all-encompassing storage licence approach 

is likely to provide a more enduring solution for DNOs and third 

parties. This allows an appropriate framework to be put in place 

that spans the newly defined storage activity. It is consistent 

with a future in which there is greater deployment of storage 

on the system, necessitating its integration into the regulatory 

and market frameworks in an appropriate manner.  

R3.	Inclusion	of	an	exemption	for	small-scale	installations

The storage licensing framework must be appropriate for both 

DNO and third party-led projects. To allow DNO involvement, 

the framework must allow distribution licence holders (or their 

affiliates) to also be able to hold a storage licence.  A de minimis 

threshold should apply to allow small scale party projects to 

be exempt from the need to hold a licence. The suggestion is 

that the exemption route is only available to third party projects 

and not DNO related projects, given the need for regulatory 

oversight for such projects. The licence could have conditions 

that will be switched on or off depending upon the owner type.  

For example, conditions relating to prohibition of discrimination 

and cross-subsidies may be turned on for a DNO related storage 

project, but not for a third party project.

Defining storage within a licensing framework is the first step to 

allowing for storage to be appropriately taken account of in the 

market arrangements. A proposed first draft of the potential 

terms and conditions that may need to be included has been 

included in Annex A.

R4.	Develop	transition	plan

To manage the potential for uncertainty to be created by the 

development of a storage licensing framework, a transition 

plan is needed with clear timescales and a grace period during 

which projects that are under development whilst the storage 

licensing regime is being developed can elect which scheme to 

be licensed under.

as generation for ownership and operation options, this issue is 

a significant barrier to future deployment of storage.

Formalising storage as a distinct activity within the framework 

allows storage specific arrangements to be developed that provide 

clarity in respect of the arrangements for storage ownership and 

operation within the market. Critically, it can help to provide clarity 

for storage, whether linked to DNOs or third parties.

The need for a distinct classification for storage is a widely 

shared view, endorsed by industry associations in Europe 

and GB. It is also consistent with recommendations from the 

European Commission funded  Store-Project2.

R2.	Include	storage	within	the	licensing	framework

Alongside creation of a distinct classification for storage, we 

recommend that it should be included within the licensing 

framework through one of a number of possible routes.  Having 

storage outside the licensing framework (as for Demand Side 

Response (DSR)) may be difficult to deliver, particularly given 

the potential size of some individual storage assets in terms of 

capacity and power and expectations of greater penetration of 

storage in future.  This is also influenced by the fact that storage 

is already captured through the generation licensing regime 

and so a switch to being outside the licensing regime may be 

difficult to justify from a regulatory oversight perspective.  This is 

especially the case for storage projects with DNO involvement, 

where regulatory oversight and obligations are likely to be 

needed to ensure that there are no competition issues linked to 

DNO participation alongside third party developers.

There are different routes for including storage within the 

licensing framework.  One option is to have an explicit storage 

licensing regime (i.e.  a defined licence and licence exemption 

regime), which applies to DNO and third party storage assets 

alike. A second option is to include storage specific licence 

provisions within the distribution licence.  

2 European Regulatory and Market Framework for Electricity Storage Infrastructure - Analysis and recommendations for improvements based on a stakeholder consultation’,  
 Store-Project, June 2013.
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services, the licensee should be encouraged to try to source 

solutions through competitive means.

R6.	Ensure	non-distortion	of	competition

Pending the potential future evolution of the distribution 

business role to encompass DSO activities, trading activity for 

storage assets with DNO involvement needs to be handled via 

a third party registered supplier. However, there appears to be 

no reason why an affiliate of the distribution licence holder 

cannot be the third party under the approach where storage is 

a distinct licensed activity.

R7.	 Confirm	 interpretation	 of	 application	 of	 de	 minimis	

business	restrictions	under	proposed	arrangements

Our interpretation is that ancillary benefits from storage 

operation would not contribute towards the de minimis limits 

if the storage provisions are included in the distribution licence, 

as necessarily those storage provisions would then form part 

of the activities of the distribution business.  This limit would 

therefore be back available to DNOs for other activities.

R8.	 Develop	 arrangements	 for	 treatment	 of	 storage	

investment	within	price	controls

The arrangements for including storage within the Regulatory 

Asset Value (RAV) and its assessment when considering the 

justification for investment need to be defined by Ofgem 

as part of preparations for the next price control period. Our 

recommendation would be for capital allowances for storage 

to be provided up to a baseline of the ‘conventional’ solution, 

with a simple apportionment of benefit recovery between the 

DNO and distribution customers from any ancillary revenues, 

such as the ‘Shared Asset Guidelines’ utilised by the Australian 

Energy Regulator.

An extension to the current cost benefit analyses templates 

used in the regulatory settlement process should be developed 

that provides a clear and consistent framework for all DNOs 

Unbundling	 requirements	 add	 uncertainty,	 and	 needs	

separation	of	licensed	network	and	non-network	activities	

for	energy	storage	under	DNO-led	models

As part of the liberalisation process, ‘unbundling’ has become 

enshrined in the regulatory frameworks at EU and GB levels to 

separate network and non-network activities.  For GB DNOs, the 

requirement is for legal, functional and accounting unbundling 

to ensure operational independence of the distribution business 

from other activities within the vertically integrated business.  

Therefore, in GB, distribution licence holders are prohibited from 

also holding generation or supply licences, which appears to 

block GB DNO involvement in storage ownership and operation.  

However, smaller-scale, distribution connected storage facilities 

qualify for a class exemption that means small generators do 

not need a generation licence. This exemption route does, 

consequently, provide an avenue for potential deployment of 

smaller scale energy storage assets by DNOs, subject to de 

minimis business restrictions3.  

Application	and	operation	of	storage	assets	is	affected	by	

the	 need	 to	 ensure	 that	 competition	 in	 generation	 and	

supply	is	not	distorted

More critically, though, the distribution licence imposes restrictions 

upon activities of the distribution business in order to avoid 

distortion of competition in generation or supply activities.  

DNO operation of a storage asset would have an impact on 

the traded market and it will be necessary to demonstrate that 

this does not distort the market.  This requires a contractual 

interface with a third party to handle the energy flows which 

necessitates the involvement of an additional player in the 

business case.   

Recommendations:

R5.	Promote	contestability	in	provision	of	storage

Where distribution businesses identify the potential for storage 

(or other non-conventional solutions) to deliver network 

3 Non-distribution business activities, such as income generation from storage projects, are limited by de minimis restrictions specified in the distribution licence.  These  
 restrictions mean that turnover from and investment in non-distribution activities must not exceed 2.5% of DNO business revenue or licensee’s share capital respectively.
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This can be resolved by clarifying that injection into electrical 

energy storage does not constitute or count towards end-user 

consumption, which requires the following:

•       Modifications to Climate Change Levy (General) Regulations 2001 

(as amended) to alter the definition of end user consumption 

to exclude imports into electrical energy storage by the Treasury

•  Modifications to Renewables Obligation Order 2009 (as 

amended) to alter the definition of end user consumption to 

exclude imports into electrical energy storage by DECC

•  Modifications to The Contracts for Difference (Electricity 

Supplier Obligations) Regulations 2014 to alter the definition 

of end user consumption to exclude imports into electrical 

energy storage by DECC

•  Modifications to The Feed-in Tariffs Order 2010 (as amended) 

to alter the definition of end user consumption to exclude 

imports into electrical energy storage by DECC

Distribution	charging	methodologies	could	be	inconsistent	

and	impact	the	charges	for	storage	owners

Current distribution charging methodologies consider primarily 

the voltage level at which the connection is made, which 

drives implementation under either the Common Distribution 

charging Methodology (CDCM) or Extra High Voltage Distribution 

charging Methodology (EDCM) regime. These methodologies 

have significantly different impacts on resulting operational 

costs for storage operators, with our analysis showing that EDCM 

is more favourable in most operational scenarios which would 

tend to favour storage operations at the higher voltage levels.

Recommendation:

R10.	Reconsider	whether	current	charging	methodologies	

are	appropriate	for	storage	

It is recommended to review whether current distribution 

charging methodologies that should be reviewed, to incentivise 

further the adoption of storage at lower voltage levels where 

there is also potential for upstream benefits.

to analyse alternative investment strategies, incorporating 

storage, and provides a means to capture wider societal and 

carbon benefits, and suitable expectations of ancillary revenues.

Treatment	 of	 import	 as	 end	 consumption	 under	 climate	

change,	 renewable	 and	 low	 carbon	 supplier	 charges	

increase	operating	costs	for	storage	operators

Measures, such as the Climate Change Levy (CCL), the 

Renewables Obligation (RO), the Contract for Difference Feed-

in Tariff (CfD FIT) and Small Scale Feed-in Tariff (ss-FIT), are 

intended to support the deployment of low carbon generation 

technologies.  The mechanics of the instruments have 

relevance for storage projects and apply equally to DNO 

owned/operated and third party storage projects alike and 

so is not just an issue of relevance for distribution businesses.

At present, flows into storage get treated as end-user 

consumption which manifests as a transaction cost of, or 

disincentive for, trading with storage. Commercial trials with 

an energy supplier, Smartest Energy under the SNS project 

highlight that, based on commercial operations, RO/FIT costs 

account for around 80% of all non-energy related supply 

costs linked to importing flows into the storage device. This 

makes a tolling agreement for the storage device, where 

commercial control of the storage is transferred to the 

energy supplier for a fixed fee, unprofitable outside the peak 

November to February period. Therefore, the trials indicate 

the significance of these costs for the commercial viability of 

storage projects.

Recommendations:

R9.	Clarify	definition	of	end-user	consumption	to	exclude	

injections	into	storage	

Storage encounters additional operating costs in the form of 

direct costs or indirect costs through supplier obligations, such 

as the FIT, Renewables Obligations and CCL, if injection into 

storage it is considered as final consumption.  
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potentially also providing a new revenue stream based on the 

avoided reinforcement cost of the network operator.

These approaches are already under consideration and 

development by UK Power Networks, and other DNOs, and 

DNOs should continue to be encouraged that these are made 

available as soon as possible to the emerging market for 

network support services.

Categorisation	of	storage	installations	into	intermittent	or	

non-intermittent	 tariffs	 under	 CDCM	 connections	 impact	

the	network	charges	for	operators

Under the current CDCM regime, the categorisation of storage 

systems into non-intermittent or intermittent tariffs has a clear 

impact on the charges and benefits the storage operator receives 

from the assignment and application of the respective tariff.  

It is however unclear how storage, when performing different 

applications, should correctly be classified which could lead to 

inconsistent treatment across the industry for storage operators.

Recommendation:

R12.	 Agreed	 framework	 for	 categorising	 storage	

installations	into	intermittent	or	non-intermittent	resources	

under	CDCM	connections.

An agreed framework amongst GB DNOs (and subsequent 

inclusion into DCUSA) needs to be agreed to clarify the process 

required to assess the intermittency of storage systems and 

avoid inconsistent application that could place certain operators 

at financial disadvantage.  Based on the analysis presented in 

this report (see Section 6.2), a consideration of various factors is 

needed, and the correct categorisation will depend heavily, for 

example, on the type of primary application the storage is to be 

used for, as well as its installation configuration with any other 

generating (or load) technologies.  An overview of the range 

of considerations that could be applied has been provided, 

and should be taken forward, for example as part of ongoing 

revisions to security of supply standards.

Under CDCM, new dedicated tariffs for storage for metered/

unmetered standalone installations and according to different 

voltage levels could help in avoiding disincentives for low-voltage 

connected storage. However these should reflect the broad 

potential range of applications or services that different storage 

systems may carry out, as well as the different technologies 

and installation configurations that may become prevalent.

Optimised	connections	and	distribution	charging	agreements	

for	 storage	(and	other	flexibility)	are	needed	to	support	

wide	adoption

Storage is currently perceived as a generator and load customer 

in terms of its connection to the network and attracts capacity 

charges and headroom assessment for both the import and export 

capability. Firm connection agreements would typically use the 

maximum import and export capacity of the storage system in 

terms of Mega Volt-Amps (MVA) which would entail a range of 

fixed and capacity costs for the storage operator which form a 

reasonably significant part of the operational costs for storage 

operators. Trial results indicate these are challenging to offset 

from export benefits, for example super-red rate credits, and 

challenging to optimise under most common operational regimes.

Recommendation:

R11.	 DNOs	 to	 continue	 to	 develop	 optimised	 connection	

and	 distribution	 charging	 agreements	 for	 storage	 (and	

other	flexibility)

Greater collaboration with developers and use of connected 

storage to support distribution network constraints, under a 

Contracted Services model, could be facilitated by the use of 

connection agreements that incorporate elements of interruptible 

or dispatchable capacity, considering the individual characteristics 

of the installation (i.e.  standalone or integrated installation with 

DG and/or DSR resources or flexible loads) and the purpose of the 

storage system (i.e.  the services it is aimed to provide).  These 

‘Ancillary Capacity Service Agreements’ could both help to reduce 

elements of the fixed and capacity distribution charges whilst 
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 Reactive	power	capability	of	energy	storage	systems	and	

other	power	electronics	grid	interfaced	energy	resources	is	

not	recognised

The reactive capability of storage systems and other distributed 

energy resources that are interfaced via power electronics with 

the network is currently un-utilised and not remunerated.  This 

leaves no incentive for storage providers, particularly under the 

Contracted Services model, to provide reactive power exchange 

that may be beneficial for the network.

However, reactive power exchange between resources and the 

network may also negatively impact the technical operation 

of the network (i.e.  voltage, thermal loading and losses), the 

lifecycle of assets (i.e.  tap changers utilisation) but also impact 

the customer charges from impact to line loss factors.

A standard process for assessing the contribution of reactive 

power support to network operation is therefore required with 

the aim to identify whether reduction of reactive power charges 

to assets that offer reactive power support services is desired, 

or whether the development of a commercial mechanism for 

procuring more dynamic reactive power support services from 

power electronics interfaced resources is beneficial.

Recommendation:

R13.	 Consider	 appropriate	 reactive	 power	 support	

mechanisms

An agreed standard process for assessing the contribution of 

reactive power support to network operation is required with 

the aim to identify whether reduction of reactive power charges 

to assets that offer reactive power support services is desired 

or whether the development of a commercial mechanism 

for procuring reactive power support services from power 

electronics interfaced resources is beneficial.
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affect the deployment and utilisation of electricity storage on 

distribution networks within the GB market. The issues 

identified are summarised in Section 2.4.  Since publishing the 

interim report, our focus has been to consider how the 

arrangements could be modified to address the issues identified. 

The aim is to create an appropriate framework which enables 

deployment of projects such as that being demonstrated in the 

SNS project as part of an effective and economic electricity 

market in GB, as we pursue decarbonisation. This report sets 

out the solutions considered and the recommendations reached 

for application in the GB framework. It also covers distribution 

charging and business rates issues.

1.2	Structure	of	this	report

The report is structured as follows: 

•  Section 2 provides context for the report, including wider 

drivers for storage deployment and issues identified in the 

interim report;

• Section 3 considers issues related to the classification of storage;

•  Section 4 focuses upon matters relating to unbundling 

requirements;

•  Section 5 centres upon the treatment of storage under 

various climate change and renewable initiatives;

•  Section 6 considers treatment of storage under distribution 

connection and charging arrangements;

•  Section 7 focuses on the treatment of storage in terms of 

business rates; and

•  The Annexes contain a draft storage licence, background on 

distribution charging and a selection of case studies from GB 

and international markets relating to storage.

Energy storage is a key source of flexibility that can help 

address some of the challenges associated with the transition 

to a low-carbon electricity sector.  Storage, as identified by the 

Smart Grid Forum4, is one of the key smart interventions likely 

to be required in the future smart grid.  However, challenges 

in leveraging the full potential of storage on transmission and 

distribution networks to benefit other industry segments, and 

a lack of certainty around regulatory and market arrangements 

are currently hampering the efficient and economic uptake of 

storage by the electricity sector.

This affects and is relevant for a broad range of stakeholders:

•  distribution businesses, who may look to storage assets 

to provide network services and alternatives to traditional 

network development/reinforcement solutions;

•  the transmission system operator, who can call on storage to 

provide balancing services;

•  wholesale market participants, who can use storage to 

balance positions and within trading activity; and

•  storage developers/operators whose business case may be 

strengthened by improved certainty in terms of regulatory 

treatment and enhanced access to a broader range of 

applications and, consequently, revenue streams.

1.1	Purpose	of	this	report

This document forms the final deliverable required to meet the 

Successful Delivery Reward Criteria 9.55 milestone for the 

project.  It describes potential solutions to legal and regulatory 

barriers that affect the deployment and utilisation of electricity 

storage on distribution networks within the GB market. These 

recommendations are intended to form the basis of 

enhancements to the regulatory arrangements for storage that 

can apply for DNO and third party storage projects alike.

This report builds on an interim report published during 20146.  

This interim report highlighted regulatory and legal issues that 

4 The DECC/Ofgem Smart Grid Forum was created by the Department of Energy and Climate Change (DECC) and Ofgem to support the UK’s transition to a secure, safe, low  
 carbon, affordable energy system.
5   Evolution of Regulatory and Legal Arrangements for energy storage as set out in the Project Direction issued by Ofgem 21 December 2012.
6   ‘Electricity storage in GB: SNS4.13 – Interim Report on the Regulatory and Legal Framework’.
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2.2	Positive	statements	from	policy	makers	regarding	storage

This view is supported by the European Commission.  DG Energy 

outlines its views regarding the importance of energy storage 

in its January 2013 Working Paper9: In this it provides the 

following opinion:

‘Energy storage will play a key role in enabling the EU to develop 

a low-carbon electricity system. Energy storage can supply 

more flexibility and balancing to the grid, providing a back-

up to intermittent renewable energy. Locally, it can improve 

the management of distribution networks, reducing costs 

and improving efficiency. In this way, it can ease the market 

introduction of renewables, accelerate the decarbonisation 

of the electricity grid, improve the security and efficiency of 

electricity transmission and distribution (reduce unplanned 

loop flows, grid congestion, voltage and frequency variations), 

stabilise market prices for electricity, while also ensuring a 

higher security of energy supply.’

Furthermore, it states that the challenges of the future ‘calls for 

a new approach to storage as a key component of the future 

low-carbon electricity system.’  This echoes the message within 

the Commission’s Energy Roadmap 205010 which highlights 

the following as one of 10 conditions required to deliver a 

decarbonised energy system:

‘A new sense of urgency and collective responsibility must be 

brought to bear on the development of new energy infrastructure 

and storage capacities across Europe and with neighbours’

In a UK context, DECC also acknowledges the potential role 

of storage as a source of flexibility that can help to match 

supply and demand in a system with increasing levels of 

intermittent generation. In its 2012 document ‘Electricity 

System: Assessment of Future Challenges’11, DECC highlights 

the potential role for storage as follows:

2.1	The	generation	mix	is	evolving	in	response	to	policy	goals

Power sector decarbonisation is a clear component of energy 

policy. This necessitates a dramatic transformation of Europe’s 

electricity markets and renewable electricity has a particularly 

important role to play within the revised capacity mix.  European 

markets are, therefore, expected to face an unprecedented rate 

of expansion of renewable generation in the future. Indeed 

in many countries, these targets have already fundamentally 

changed the generation mix, with much greater reliance on 

wind and solar generation. This coincides with the closure of 

thermal plants through the EU Large Combustion Plant Directive 

(LCPD)7 and the Industrial Emissions Directive (IED)8.

The generation mix is evolving in response to policy goals to 

pursue decarbonisation of the power sector and to increase the 

proportion of electricity generated from renewable sources.  

The proportion of generation provided by wind and solar 

capacity is increasing as a result and this trend is expected to 

continue going forward.  

Wind and solar generation are ‘autonomous’ in nature 

(i.e.  generation is driven by meteorological conditions) and 

have limited commercial sensitivity to the system needs (in 

response to market prices). As a result, greater flexibility will 

be needed to manage the unpredictability and variability of 

intermittent generation. Electricity storage is one possible 

source of flexibility. However, deployment of storage in GB is 

limited at present, with large scale legacy pumped storage 

hydro schemes the main source.  

In addition to developments in generation, the evolution 

of ‘smart’ technologies has the potential to change patterns 

of consumption and to open up new options for grid 

management. Electricity storage has a role to play here too, 

helping to manage potentially more variable patterns of usage 

and the implications for the grid.

7 Directive 2001/80/EC.
8   Directive 2010/75/EU.
9  ‘DG ENER Working Paper: The future role and challenges of Energy Storage’ DG Energy, January 2013. http://ec.europa.eu/energy/infrastructure/doc/
 energy-storage/2013/energy_storage.pdf
10  ’Energy roadmap 2050’ (COM(2011) 885 final of 15 December 2011
11  https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48549/6098-electricity-system-assessment-future-chall.pdf
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storage to capture revenue from providing ancillary services 

and/or bulk energy trading. This, in turn, is driven by the 

regulatory and market arrangements and their implications for  

storage deployment.

The SNS project explores several possible business models for 

distribution connected storage. These models are presented in 

Table 1 and are referred to later in this document. Two models 

in particular are being tested through the SNS demonstration: 

‘DNO contracted’ and ‘Contracted services’.

2.4	Overview	of	regulatory	issues	identified	and	implication	

for	SNS	business	models

Electricity storage projects are trying to find a way to work 

within a regulatory framework that was not really developed 

with storage in mind. The existing frameworks are a product 

of the main objectives for the sector at the time they were 

created, namely the progression of liberalisation and promotion 

of competition in the traditional activities within the sector.  The 

arrangements have been effective in delivering these goals.  

But as the challenges facing the sector evolve and the potential 

role for storage in helping to manage the system increases, it is 

important to appraise whether the regulatory framework itself 

is presenting issues for increased deployment of storage.

There are several issues within the legal and regulatory 

framework which have been identified and affect the 

deployment and utilisation of distribution connected electricity 

storage within the GB market. Many of these were published in 

the initial interim report and are repeated here, along with several 

others that are introduced and expanded upon in this report:

1.  Lack of classification and default treatment of storage as a subset 

of generation creates uncertainty and raises potential issues.

2.    Unbundling requirements add uncertainty, and needs 

separation of licensed network and non-network activities 

for energy storage under DNO models.

‘Storage has the technical ability to provide a number of 

benefits to the electricity system – for example, by smoothing 

supply profiles from variable generation and potentially 

reducing constraint costs by allowing generation to run during 

periods of low demand.  It can also potentially save or defer 

network upgrade costs that may be required in the future to 

meet peak demand.’

DECC’s 2012 Energy Security Strategy12 emphasises this further, 

stating that ‘to remain balanced, our system will need sufficient 

reliable capacity to meet demand as well as a variety of non-

generation technologies, including storage, interconnection 

and demand side response’.  

In recognition of the challenges facing the system as 

decarbonisation progresses, DECC and Ofgem established the 

Smart Grid Forum to focus on how electricity network companies 

can respond to become more flexible and integrated for the 

future.  This includes consideration of the potential application 

of storage within smart grids.

More recently, in its 2015 Future Energy Scenarios , National Grid 

highlights that innovative solutions are likely to be required to 

address power balancing challenges, including the development 

of energy storage. National Grid states the following:

‘Electricity storage could be significant for the future 

balancing toolkit. It has the potential to offer valuable 

services to the SO (System Operator), broader industry, and 

ultimately the end consumer.’

2.3	How	does	the	Smarter	Network	Storage	project	fit	in?

The SNS project is focused upon demonstrating the potential 

benefits of employing a storage solution on a distribution 

network in place of conventional network reinforcement. 

The business case for this is linked to the economic value of 

the avoided network reinforcement costs and the ability for 

12 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/65643/7101-energy-security-strategy.pdf
13 Future Energy Scenarios’, National Grid, July 2015.
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Business	model

DNO	merchant

Distribution	
System	Operator	
(DSO)

DNO	contracted

Contracted	
services

Charging	
incentives

Key	points

Full merchant risk, exposed to 

energy price and balancing services

DNO exposed to incentive scheme

DNO exposed to construction and 

operational risks

Low commercial risk for DNO

No guarantee of asset being built

Description

• DNO builds, owns and operates the asset.  Full operational control.

• DNO monetises additional value streams directly on a short term  

 basis (e.g. trading).

• Possible barriers: Costs of accessing the market, DNO skills and  

 capabilities, regulation and shareholder expectations of risk.

• DNO builds, owns and operates the asset. DNO has full  

 operational control.

• DNO has DSO role; coordinating portfolios of flexibility for both  

 distribution and wider system benefit through a centralised 

 control mechanism.

• DNO commercial risk is dependent on design of incentive scheme.

• DNO builds, owns and operates the asset. DNO has full 

 operational control.

• Prior to construction, long term contracts (e.g. 10 years) for the  

 commercial control of the asset outside of specified windows 

 are agreed.

• Dependant on the feasibility of long term contracts.

• DNO offers a long term contract (e.g. 10 years) for services at a  

 specific location with commercial control in certain periods.

• Third party responsible for building, owning, and operating the asset  

 and monetising additional revenue streams.

• DNO sets DUoS (Distribution Use of System charges) to create signals  

 for peak shaving that reflect the value of reinforcement.

• Barriers: no operational control for DNO, therefore no guarantee 

 on security.

Table 1 - SNS business models

3.  De minimis business restrictions place a limit on deployment 

by DNOs, if storage continues to be classed as generation.

4.  Application and operation of assets is affected by the need 

to ensure that competition in generation and supply is  

not distorted.

5.  Regulatory value assessment of storage when used for 

multiple applications is not clear.

6.  Treatment of import as end consumption under climate 

change, renewable and low carbon supplier charges 

increases operating costs for storage operators

7.  Distribution charging methodologies could be inconsistent 

for storage

These regulatory issues have differing implications for the five 

SNS business models. They are of greater significance for the 

business models which entail DNO ownership and operation of 

the storage asset. This stems principally from the concern that DNO 

activity in storage projects could distort competition in generation 

and supply activities. The qualitative assessment of the implications 

of these issues for the business models is shown in Table 2.  
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DNO-led development of smaller scale storage projects is, 

therefore, possible within the regulatory framework. But, 

ensuring that such activity avoids distorting competition in 

generation and supply is a major factor which appears to block 

operation of the assets by DNOs under the current framework.  

These issues are further introduced in the sections below.

Issue

Default	treatment	
as	generation

Unbundling	
requirements

De	minimis	
restrictions

Distortion	of	
competition

Regulatory	Value	
Assessment

Treatment	of	
import	as	end	
consumption

Distribution	
Charging	
methodologies

DNO	
merchant

2

2

1

4

4

2

2

Table 2 – Importance of regulatory issues for SNS business models

DSO

2

2

1

4

4

2

1

DNO	
contracted

1

1

1

2

4

2

1

Contracted	
services

0

0

0

2

2

3

3

Charging	
incentives

0

0

0

0

0

3

3

Key: Low importance      01234      High importance
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and has become the common model across much of Europe, 

with clear delineation between the vertical layers of the industry.

The current regulatory framework is a product of this process.  

The Electricity Act 1989 (as amended) was the legislative 

vehicle that delivered liberalisation of the electricity sector 

and it remains at the heart of the GB electricity market 

framework today14 (supplemented by the Utilities Act 2000 

and various Energy Acts). It recognises generation, transmission, 

distribution and supply as distinct activities and, through 

section 4(1), places a legal prohibition upon carrying out these 

activities without a licence (unless otherwise exempted).  The 

activities allowed by these licences and relevant associated 

definitions are provided in Table 3. 

3.1	Overview	of	issues

3.1.1	 Energy	 storage	 is	 not	 explicitly	 reflected	 in	 the	

regulatory	framework

The market liberalisation process, which began in the 1990s in 

GB, split the electricity supply chain into several distinct layers; 

generation, transmission, distribution and supply. This split 

separated natural monopoly, network activities (transmission 

and distribution) from areas where competition could develop 

(generation and supply), with the goal of enhancing efficiency 

across the sector as a whole. The medium for delivering 

efficiency improvements differs across the different layers of 

the supply chain, with direct regulation applied in the case 

of network activities and reliance on market forces in the 

competitive sectors. This structure remains in place today in GB 

14 The Electricity Act 1989 has been amended and supplemented by various provisions of the Utilities Act 2000, the Energy Acts of 2004, 2008, 2010 and 2011.

 

Activities

Generation

Transmission

Distribution

Supply

Definition

• Licence allows the licensee to generate electricity for the purpose of giving a supply to any premises or   

 enabling a supply to be given

• ‘Generate’ means generate at a relevant place

• Licence allows the licensee to participate in the transmission of electricity for the purpose of enabling a   

 supply to be given

• ‘Transmission’ means transmission by means of a transmission system, where a transmission system is a  

 system which consists (wholly or mainly) of high voltage lines and electrical plant and is used for conveying  

 electricity from a generating station to a substation, from one generating station to another or from one   

 substation to another

• Licence allows the licensee to distribute electricity for the purpose of enabling a supply to be given

• ‘Distribute’ means distribute by means of a distribution system, that is to say, a system which consists (wholly or  

 mainly) of low voltage lines and electrical plant and is used for conveying electricity to any premises or to  

 any other distribution system

• Licence allows the licensee to supply electricity to premises in cases where -  

 (a) it is conveyed to the premises wholly or partly by means of a distribution system, or

 (b) (without being so conveyed) it is supplied to the premises from a substation to which it has been   

 conveyed by means of a transmission system,

• but does not include its supply to premises occupied by a licence holder for the purpose of carrying on   

 activities which he is authorised by his licence to carry on. 

Table 3 - GB framework electricity sector activity definitions
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15 ‘Directive 96/92/EC of the European Parliament and of the Council of 19 December 1996 concerning common rules for the internal market in electricity’  http://eur-lex. 
 europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31996L0092:EN:HTML
16 ‘Directive 2009/72/EC of the European Parliament and of the Council of 13 July 2009 concerning common rules for the internal market in electricity and repealing Directive  
 2003/54/EC’.  http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:211:0055:0093:EN:PDF
17 Anyone who wants to explore for, drill for or use a natural gas storage site in the UK’s offshore area must hold a licence issued under Section 4 of the Energy Act 2008 by the  
 Secretary of State.
18 Exemptions from the requirement to hold a generation licence can be granted to classes of generators or to particular generators in specific circumstances specified in  
 ‘The Electricity (Class Exemptions from the Requirement for a Licence) Order 2001’.  A generator can be exemptible as a small generator if output to the total system (GB  
 transmission system and all distribution systems) is less than 10MW, or if output to the total system is less than 50MW and the declared net capacity of the power station is  
 less than 100MW.  The definition of ‘declared net capacity’ in this context is as follows: ‘The declared net capacity of a generating station which is driven by any means other  
 than water, wind or solar power is the highest generation of electricity (at the main alternator terminals) which can be maintained indefinitely without causing damage to  
 the plant less so much of that capacity as is consumed by the plant’.

since, with the ‘third energy package’, embodied within 

Directive 2009/72/EC16, the latest development to the 

framework in this regard. This defines the principal electricity 

sector activities as outlined in Table 4.

This split between electricity sector activities has also been 

enshrined within the European legislation in pursuit of a 

liberalised, single European energy market.  This began with the 

establishment of Directive 96/92/EC15, subsequently referred 

to as the ‘first energy package’ and has been supplemented 

 

Activities

Generation

Transmission

Distribution

Supply

Definition

• ‘Generation’ means the production of electricity

• ‘Transmission’ means the transport of electricity on the extra high-voltage and high-voltage interconnected  

 system with a view to its delivery to final customers or to distributors, but does not include supply

• ‘Distribution’ means the transport of electricity on high-voltage, medium-voltage and low-voltage distribution  

 systems with a view to its delivery to customers, but does not include supply

• ‘Supply’ means the sale, including resale, of electricity to customers

Table 4 - EU framework electricity sector activity definitions

In the absence of an alternative option, energy storage has 

been treated as a type of generation asset.  In GB, large scale 

pumped storage hydro assets such as the facilities at Ffestiniog 

and Dinorwig hold generation licences, while smaller scale 

facilities can qualify for exemption from the requirement to 

hold a generation licence18.  

This default treatment of storage as a type of generation is an 

accident of history rather than a deliberate design choice.  As 

the large scale pumped storage facilities can compete with 

3.1.2	 Energy	 storage	 is	 captured	 within	 generation	

licensing	framework

The pursuit of liberalisation within the sector means, therefore, 

that the electricity frameworks in both GB and EU define 

the conventional electricity sector activities of generation, 

transmission, distribution and supply.  However, energy storage 

is not explicitly recognised as a discrete activity or asset class 

(although within the gas market, offshore gas storage is a 

distinct licensed activity17 and storage facilities are referred to 

in the Gas Act 1986 (as amended)).
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because of them. Furthermore, the longevity of this approach 

for distribution business is limited by de minimis business 

restrictions. This is discussed further in Section 4.

Non-network business storage developers can progress projects 

under the current arrangements without the ownership or 

operational issues faced by distribution businesses. But the 

lack of an appropriate definition within the regulatory and 

commercial arrangements means that the characteristics 

of storage assets are not reflected, creating uncertainty for 

developers in terms of treatment of their projects under the 

market and regulatory framework.

In endorsement of this issue, EASE19, the European Association 

for Storage of Energy, has the following key messages in  

this respect:

•  Energy storage must be defined due to its nature as an own 

asset class in all electricity related regulations.  

•  The definition of energy storage should not be restricted and 

should acknowledge that different technologies and concepts 

need to be included in one single definition. Therefore the 

wording must be open and not discriminatory.

Similarly, in a UK specific context, the Electricity Storage 

Network20 highlights that:

•  The Electricity Act 1989 and the subsequent amendments 

and supporting legislation do not recognise the specific 

characteristics of electricity storage.  

•  Some existing electricity storage units are licensed as 

generators for historical reasons, where in reality storage sits 

across all categories and therefore needs to have a distinct 

category in its own right.

generation in the provision of bulk energy or balancing services, 

it was simply convenient to include the pumped storage 

assets within the generation category, rather than progress 

an alternative solution. While larger scale assets which deliver 

energy on a comparable basis to conventional generation can 

operate under the ‘generation’ banner, it is more problematic 

for smaller scale resources that have different applications.

Therefore, neither the GB nor the EU regulatory frameworks for 

electricity explicitly recognise energy storage as an asset class 

or activity.  In the absence of an alternative, the default position 

is that energy storage is treated as a subset of generation. So it 

is not the case that storage currently sits outside the licensing 

regime. On the contrary, it is captured within a category 

which is ill-suited to the characteristics of storage and was not 

designed with widespread deployment of a diverse range of 

storage technologies in mind.  

 

3.1.3	Why	is	this	an	issue?

This has implications for ownership and operation of energy 

storage assets for which treatment of storage as generation is 

a pervasive issue, as discussed below. The importance of this 

challenge is endorsed by National Grid in its 2015 Future Energy 

Scenarios, which gives the regulatory and policy environment a 

red flag in terms of storage development.

The absence of a distinct classification of storage is an issue 

for distribution business (DNOs and IDNOs) that are looking 

to deploy storage assets on their systems as alternative to 

traditional options and for market participants developing their 

own storage assets.

For distribution businesses, classification of storage as a type 

of generation has implications for ownership and operation 

of energy storage assets. While there is some scope via the 

licence exemption route for distribution businesses to own 

storage, this is possible in spite of the arrangements rather than 

19 http://www.ease-storage.eu/
20 ‘Development of electricity storage in the national interest’, The Electricity Storage Network.
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In line with the above, the European Commission funded 

Store-Project21 included the following action amongst  

its recommendations:

•  The first step should be to include a clear definition of 

electricity storage in the Electricity Directive.

Most recently, in its 2015 Future Energy Scenarios22, National 

Grid has promoted the progression of legislation that recognises 

electricity storage as a separate entity.

With this in mind, the next Section considers potential ways 

through which to define storage and its treatment within the 

regulatory arrangements.

3.2	Potential	solutions

There is, therefore, a clear driver for establishing a clear and 

appropriate classification for energy storage within the regulatory 

framework. At a high-level, there are three options available:

•		 	Formalise	as	a	type	of	generation, with specific amendments: 

this involves taking actions to amend the current definitions 

relating to generation and the associated licensing arrangements 

to take explicit account of storage, such that it is actively and 

intentionally recognised as a type of generation;

•				Identify	as	separate	unlicensed	activity, as for DSR: this 

approach also makes a clear distinction between storage 

and generation activities, but does not take the step of 

formalising storage as a distinct activity in its own right; and 

•				Identify	 as	 separate	 ‘licensed’	 activity, as for 

interconnection: this option acknowledges that storage is a 

distinct activity and so provides it with its own asset class and 

associated arrangements within the regulatory framework.

The pros and cons linked to these three options are considered 

in Table 5. 

21 ‘European Regulatory and Market Framework for Electricity Storage Infrastructure - Analysis and recommendations for improvements based on a stakeholder consultation’,  
 Store-Project, June 2013.
22 ‘Future Energy Scenarios’, National Grid, July 2015.

Smarter Network Storage - Recommendations for regulatory and legal framework | 23



some features with generation, but they are not subject to the 

generation licence regime. Indeed, the Electricity Act 1989 has 

been amended to make interconnector operation a licensable 

activity, making it a discrete activity with its own licence (as 

discussed further below), while demand side response is not 

a licensable activity.  Formalising storage within the generation 

category would effectively lock in the current inadequate 

arrangements, risking both an unsatisfactory definition of 

storage which does not reflect its characteristics, and potential 

Building on the assessment above, our	recommendation	 is	

for	storage	to	be	defined	as	a	distinct	‘licensed’	activity.  

The first option, based on formalising storage as type of 

generation, does not adequately address the issue. While 

storage does share some features with generation, it is also 

different in many regards e.g.  demand consumption which 

is greater than output potential due to round-trip efficiency.  

Interconnection and demand side participation also share 

 

Option

1.	Formalise	as	a	
type	of	generation,	
with specific 

amendments

2.	Identify	
as	separate	
unlicensed	activity,	
as for DSR

3.	Identify	as	
separate	‘licensed’	
activity,	as for 

interconnection 

Pros

•  Revising the framework for generation with 

appropriate amendments to explicitly take 

account of storage will improve the suitability of 

treatment under the generation banner

•  Provides flexibility for deployment of storage 

outside any licensing regime and also for DNO 

involvement in storage

•  Provides clarity within regulatory framework for 

storage, recognising its distinct characteristics

•  Allows appropriate requirements/obligations to be 

put in place for storage, with scope for different 

features depending upon use and/or owner/operator

•  Allows for storage tailored requirements and 

conditions to be developed, which can be applied 

in context of, for example, service provision or 

market interaction

•  As non-generation, DNO involvement should  

be possible 

Table 5 - Classification choices with pros and cons

Cons

•  Still does not recognise distinct characteristics of 

storage and may not resolve all issues

•  May not be any more straightforward to 

implement than developing specific storage 

classification

•  Reinforces arrangements that currently restrict 

DNO involvement – the restriction on DNOs 

holding a generation licence remains

• Does not provide a clear framework for storage 

•  Non-licensable status would be inconsistent with 

arrangements for existing storage

•  Does not allow requirements/obligations to be 

put in place for storage

•  Regulators may be reluctant to unwind from the 

current situation under which the generation 

licence regime allows some regulatory control for 

larger, non-exemptable storage

•  Requires development of a new licence with 

associated requirements/obligations and 

its integration within the broader legal and 

regulatory framework
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The third option formalises storage as an activity in its own right 

and includes it within the licensing framework. In addition to 

the benefits of distinguishing between storage and generation 

as identified for the preceding option, formalising storage as a 

distinct ‘licensed’ activity within the framework allows storage-

specific arrangements to be developed that provide clarity 

in respect of the arrangements for storage ownership and 

operation within the market.  This allows appropriate regulatory 

oversight to be included within the arrangements to provide 

comfort in respect of DNO-led storage projects. Critically, 

formalising storage within an appropriate licensing regime 

can help to provide clarity for storage, whether linked to DNOs 

or third parties, with positive implications for future storage 

developments.

Defining storage within the licensing framework allows 

obligations and requirements that are appropriate for storage 

to be defined, rather than being covered by those under the 

generation licence. This then allows for distinct treatment of 

storage within the market arrangements (e.g.  industry codes).  

Therefore, this step is an enabler for appropriate incorporation 

of storage within the market. The licence would also provide 

a number of benefits over the existing licensing regime, for 

example providing a clear classification that could be linked to 

exemptions from direct or indirect costs as described in Section 5.

Licensing for electricity storage exists elsewhere.  For example, 

in Ontario24, an electricity storage licence enables the licensee:

•    to generate electricity or provide ancillary services for 

sale through the IESO-administered markets or directly to 

another person; 

•    purchase electricity or ancillary services in the IESO-

administered markets or directly from a generator; and 

•    sell electricity or ancillary services through the IESO-

administered markets or directly to another person, other 

than a consumer.

unintended consequences for the classification of genuine 

generation. It does not offer a benefit in terms of simplicity, as 

it will require extensive review and modification of documents 

which collectively make up the existing framework. Finally, this 

option does not offer a longer-term route for DNO involvement 

in storage (beyond what is currently permissible via generation 

licence exemption within the limits of the de minimis business 

restrictions) and as such does not present an enduring solution 

for DNOs. Therefore, we consider that formalising storage as type 

of generation will not resolve the current issues satisfactorily.

The second option involves formalising storage as an unlicensed 

activity.  This requires a specific definition of storage as an activity 

in its own right, critically one which is distinct from generation, 

within the regulatory framework, but without making this a 

licensed activity. This option makes a clear division between 

storage and generation activities. A distinct category will allow 

the specific characteristics of storage to be reflected. It will 

also allow greater DNO involvement in storage projects, as 

they would not be classed as generation. However, there is a 

concern that formalising storage as an unlicensed activity may 

not be appropriate from a regulatory oversight perspective. As 

an unlicensed activity, there would be no formal regulatory 

route (other than competition law provisions) for specifying 

obligations/requirements for storage operation within the 

market. While this is less relevant for non-network business led 

(i.e.  third party) projects, possible involvement of distribution 

licence holders in storage without any regulatory oversight 

could create competition concerns23. For example, if storage 

linked to a DNO is competing with third party assets for the 

provision of distribution services or grid connection, rules for 

non-discrimination and avoidance of cross-subsidy are likely to 

be required. This potential perception means that having no 

licence or regulatory oversight for storage is unlikely to provide 

regulatory comfort. Given an initial position of some existing 

regulatory oversight via the generation licensing regime, total 

removal from a licensing regime appears inappropriate.

23 The issue is less relevant if wholesale market participants (generators or suppliers) are involved in use of storage, as it is another tool by which they can manage energy  
 positions.  The issue for network businesses relates to the need to ensure that, as monopolies, they do unduly interfere with the operation of the wholesale market
24 http://www.ontarioenergyboard.ca/oeb/Industry/Licences/Apply%20for%20a%20Licence/Apply%20for%20a%20Licence%20-%20Electricity%20Storage
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with unbundling requirements and regulation of distribution 

businesses is considered in Section 4.

The storage licence approach provides scope for a regime 

that covers applications of storage by DNOs and third parties 

alike. The specific provisions that apply in either case can be 

tailored such that different requirements are placed on DNOs 

and third parties, as appropriate given differing requirements 

for regulatory oversight. This helps to ensure a proportionate 

regime for different participant types, while providing a 

framework that can apply to storage as a category.

The second option of including storage provisions within the 

distribution licence only narrows the scope of work to revise the 

regulatory arrangements, as the focus is on amendments to 

the distribution licence.  As a result, changes required to deliver 

amended arrangements are expected to be less extensive.  

In terms of coverage of the solution, this method should 

create clarity for DNO-led storage projects and facilitate future 

deployment. However, the situation for third party storage 

projects is unchanged, with potential for mixed implications.  

On one hand, this leaves the existing arrangements unchanged 

and parties that are familiar with and able to work within this 

Building from this position, there are several possible options 

for encompassing storage within the regulatory framework as 

a distinct activity. In considering these options, we are mindful 

of the need to consider the needs of potential DNO storage 

projects as well as projects with no DNO involvement. In 

addressing issues that restrict deployment of storage projects 

in which a DNO has a role, we do not wish to make the 

arrangements burdensome for non-DNO related projects or less 

accommodating than the current framework.  

We have identified two high-level options. Both rely on 

breaking the default linkage between storage and generation.  

The options are as follows:

•			Storage	 licence: define storage as a distinct activity and 

create an accompanying licensing framework; or

•			Introduce	storage	provisions	in	distribution	licence: define 

storage when used for distribution network purposes as a 

distribution activity with specific requirements and obligations 

relating to its use being placed on the distribution business.

The pros and cons linked to these two options are considered 

in Table 6.  The issue of compatibility of the licensing approach 

 

Option

Storage	licence

Introduce	storage	
provisions	in	
distribution	licence

Pros

•  Can be applied to DNO and non-DNO projects 

alike, with different conditions turned on in 

 either case

•  Explicitly allows storage to be part of the activities 

of a distribution business, with appropriate 

regulatory requirements or obligations in place

•  Maintains unchanged, familiar arrangements for 

third party projects

 

Table 6 – Licensing choices with pros and cons

Cons

•  Need to avoid this becoming burdensome 

for non-DNO projects when compared to the 

generation licence regime and the options 

available for licence exemption

•  Does not change the situation for non-

DNO storage and so the benefits of distinct 

classification of storage as an activity will not be 

applicable for such projects

•  Potential to create unintended differentials 

between DNO and non-DNO storage projects
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licence, with obligations and requirements that are appropriate 

for storage, as opposed to those under the generation licence.

The de minimis provision will apply to third party storage 

projects only. A size related class exemption will not apply 

to storage projects associated with a distribution business, 

meaning that they will require a licence and so need to comply 

with relevant licence conditions intended for storage associated 

with a distribution business. This approach provides regulatory 

oversight for distribution business related storage projects to 

alleviate concerns regarding implications of DNO involvement 

for competition.

Creation of a storage licence may also necessitate 

complementary changes to distribution licences or clarification 

that existing provisions apply to storage projects, for example:

•					Non-discrimination: to ensure that a DNO treats third party 

storage projects on a comparable basis to its own in terms of 

the interaction of a storage asset with a distribution business 

(e.g.  connections and charging).  

•		Contestability: to encourage contestable provision of a 

storage facility (or alternative technology) in cases where a 

DNO has identified the potential for deployment of a storage 

asset to provide network services. This promotes competitive 

provision of the required capability as the first option, with 

DNO provision a back-up measure.

The second approach involves adding storage specific sections 

to the distribution licence only, leaving third party projects to 

operate under the existing generation framework. The storage 

related section could be turned on for distribution licensees with 

storage assets only and turned off in other cases. It will contain 

requirements in terms of non-discrimination and reporting 

to provide the oversight required to ensure compliance with 

regulatory requirements.   

set-up may benefit from this regulatory stability. On the other 

hand, where third party project viability is being adversely 

affected by lack of clarity within the current licensing regime, 

this solution will not improve the situation. This may risk 

creation of a two-tiered regime, however.

Below, we consider some of the points that need to be 

considered under these two approaches.

Under the storage licence route, we consider that the licence and 

associated arrangements should have the following features:

•	 	Storage	and	distribution	licence	holding: the Electricity Act 

1989 prevents a distribution licence holder from also holding 

either a generation licence or a supply licence. This restriction 

should not be extended to apply to storage licences, if storage 

is being used for distribution purposes. That is, this approach 

requires that a distribution licence holder (or its affiliates) can 

also hold a storage licence.

•	 	De	minimis	threshold: to ensure that third party projects are 

not disadvantaged by the switch from the generator licence 

regime to a storage licence approach, an equivalent class 

exemption for ‘small storage’ facilities should be created.  

This means that assets below a specific size threshold will be 

licence exempt. Whether the size thresholds are set at the 

same level as for generation can be considered.  

For third party projects under the threshold, the licensing 

arrangements will not bind and the regulatory regime will be 

light touch.  For such projects, the outcome is likely to be similar 

to having storage as a defined but unlicensed activity.

Larger scale third party projects above the size threshold will fall 

under the licensing regime. However, the important distinction 

from the arrangements today is that under this approach, such 

projects will operate under a specifically developed storage 
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(either licensed projects or licence-exempt projects25). That is, 

the existing licensing treatment can be grandfathered and the 

arrangements for existing projects need not change. Parties 

could, however, potentially be given the option to switch 

projects currently under the generation licensing regime to be 

included in the new storage licence regime instead. If such a 

switchover is available, this is an option for the operator and 

not a mandatory switch.

3.3	Recommendations	and	actions	required

Based on the assessment above, our recommendations in 

respect of the classification of storage are as follows:

R1.	Define	storage	as	a	distinct	activity

The default treatment of storage as a type of generation is 

an accident of history rather than an informed design choice.  

Storage is different from generation and this needs to be 

acknowledged. Given the ripple effects of current default 

treatment as generation for ownership and operation options, 

this issue is a significant barrier to the longer term future 

deployment of storage.

Formalising storage as a distinct activity within the framework 

allows storage specific arrangements to be developed that 

provide clarity in respect of the arrangements for storage 

ownership and operation within the market. Critically, it can 

help to provide clarity for storage, whether linked to DNOs or 

third parties.

The need for a distinct classification for storage is a widely 

shared view, endorsed by industry associations in Europe 

and GB. It is also consistent with recommendations from the 

European Commission funded Store-Project and statements 

from National Grid in its 2015 Future Energy Scenarios.

R2.	Include	storage	within	the	licensing	framework

Alongside creation of a distinct classification for storage, we 

A variant of this second approach involves including the majority 

of provisions relating to distribution business operation of 

storage within the Distribution Code, with limited amendment 

to the distribution licence itself.

Overall, our suggestion is that the storage licence approach is 

likely to provide a more enduring solution for DNOs and third 

parties.  This allows an appropriate framework to be put in place 

that spans the newly defined storage activity and is consistent 

with a future in which there is greater deployment of storage 

on the system, necessitating its integration into the regulatory 

and market frameworks in an appropriate manner.

Progressing change to the licensing framework creates the 

potential for uncertainty for prospective storage developers who 

are considering projects within the current regime.  Progressing 

change could lead to project delays or even cancellations if it 

creates unnecessary uncertainty.  This risk needs to be managed 

as part of the process.

The creation of a clear transition period can help to manage this 

risk. The transition period should include:

•			a	 clear	 effective	 date from which the storage licensing 

regime can start to be applied;

•				a	 grace	 period, starting from the effective date, during 

which a developer can elect for a new project to be included 

under the existing generation regime or the new storage 

licensing regime; and 

•	 	a	 defined	 end	 point	 for	 the	 grace	 period, which is 

sufficiently after the effective date to allow projects that are 

being developed under the generation licensing regime to 

commission the project and commence operation under it.

The introduction of the storage licensing regime should not 

re-open the licensing arrangements for existing projects that 

have been developed under the generation licensing regime 

25 To date, the large scale pumped storage facilities have been licensed under the generation regime, while other storage projects have followed the licence exemption route.
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Existing storage assets developed and currently handled under 

the generation licensing regime would not need to switch into 

the new storage licensing regime (although the option for 

them to choose to do so could be made available during the 

transition).  

A suggested set of specific terms and conditions for the storage 

licence is provided as a draft specimen in Annex A.

Defining storage within a licensing framework we believe is 

the first step to allowing for storage to be appropriately taken 

account of in the market arrangements.

R4.	Develop	transition	plan

To manage the potential for uncertainty to be created by the 

development of a storage licensing framework, a transition 

plan is needed with clear timescales and a grace period during 

which projects that are under development whilst the storage 

licensing regime is being developed can elect which scheme to 

be licensed under.

Table 7 outlines the steps needed to progress recommendations 

for the storage licence route, while Table 8 sets out the steps 

required for the distribution licence only focused solution. In 

both of these tables potential owners have been identified 

being the party most or exclusively able to effect the proposed 

change.   

recommend that it should be included within the licensing 

framework through one of a number of possible routes.  Having 

storage outside the licensing framework (as for DSR) may be 

difficult to deliver, particularly given the potential size of some 

individual storage assets in terms of capacity and power and 

expectations of greater penetration of storage in future. This 

is also influenced by the fact that storage is already captured 

through the generation licensing regime and so a switch to 

being outside the licensing regime may be difficult to justify 

from a regulatory oversight perspective. This is especially 

the case for storage projects with DNO involvement, where 

regulatory oversight and obligations are likely to be needed 

to ensure that there are no competition issues linked to DNO 

participation alongside third party developers.

Our suggestion is that the all-encompassing storage licence 

approach is likely to provide a more enduring solution for DNOs 

and third parties. This allows an appropriate framework to be 

put in place that spans the newly defined storage activity. It is 

consistent with a future in which there is greater deployment 

of storage on the system, necessitating its integration into the 

regulatory and market frameworks in an appropriate manner.  

R3.	Inclusion	of	an	exemption	for	small-scale	installations

The storage licensing framework must be appropriate for both 

DNO and third party projects. To allow DNO involvement, the 

framework must allow distribution licence holders (or their 

affiliates) to also be able to hold a storage licence.  A de minimis 

threshold should apply to allow small scale party projects to 

be exempt from the need to hold a licence. The suggestion is 

that the exemption route is only available to new third party 

projects and not new DNO related projects, given the need for 

regulatory oversight for such projects. The licence could have 

conditions that will be switched on or off depending upon the 

owner type. For example, conditions relating to prohibition of 

discrimination and cross-subsidies may be turned on for a DNO 

owned storage project, but not for a third party project.
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Action

Storage	a	
distinct	activity

Creation	of	
licensing	regime

Inclusion	of	class	
exemptions	for	
small	scale	storage

Creation	of	licensing	
arrangements

Change	areas

•  Requires new activity to be defined in Electricity 

Act 1989

•  Consequential changes in industry codes 

including Balancing and Settlement Code, 

Connection and Use of System Code, Grid Code 

and Distribution Code to accommodate storage 

 as a defined activity

•  Requires storage to be defined as a licensable 

activity in Electricity Act 1989

•  Requires no block within the Electricity Act 1989 

on distribution licence holders or an affiliate also 

holding a storage licence

•  Requires amendment to statutory instrument 

‘The Electricity (Class Exemptions from the 

Requirement for a Licence) Order 2001 to create 

class exemptions for small scale storage 

• Requires new storage licence to be created

Table 7 - Steps needed to progress recommendations: storage licence route

Potential	owner

• DECC

• Ofgem, code signatories, code administrators

• DECC

• DECC

• DECC

• DECC/Ofgem

 

Action

Storage	a	
distinct	activity

Creation	of	licensing	
arrangements

Change	areas

•  Requires new activity to be defined in Electricity 

Act 1989

•  Consequential changes in industry codes 

including Balancing and Settlement Code, 

Connection and Use of System Code, Grid Code 

and Distribution Code to accommodate storage as 

a defined activity

• Requires modifications to distribution licence

Table 8 - Steps needed to progress recommendations: distribution licence route

Potential	owner

• DECC

• Ofgem, code signatories, code administrators

• Ofgem
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Interactions with unbundling and 
distribution business regulation

4 



•				independent	 transmission	 operator (ITO): which allows 

asset ownership and operation to remain within a vertically 

integrated undertaking, but ITO has full operational 

independence from the rest of the business with stringent 

rules on ring-fencing.

Ownership unbundling and ISO models require distinct ownership 

separation between an entity engaged in TSO activities and 

any market related activities. This blocks TSOs from owning 

generation and, by extension, storage. The ITO model does 

allow for common ownership, but requires full independence 

and ring-fencing from an operational perspective.  

For DNOs, the requirement is not for ownership unbundling, 

but rather for legal, functional and accounting unbundling to 

ensure operational independence of the distribution business 

from other activities within the vertically integrated business26.  

Exemptions are possible for DNOs serving less than 100,000 

connected customers. The key elements of the unbundling 

requirements are:

•	 	legal	unbundling of the DNO from other activities of the 

vertically integrated undertaking not related to distribution;

•	 	functional	 unbundling of the DNO in order to ensure its 

independence from other activities of the vertically integrated 

undertaking, including management separation, effective 

decision making rights and a compliance regime; and

•	 	accounting	 unbundling creating a requirement to keep 

separate accounts for DSO activities.

The GB system endorses the EU model. Section 7(2A) of the 

Electricity Act 1989 (as amended) outlines that the transmission 

licence conditions may prevent the holder from carrying out 

another activity that requires a licence. This is backed up by 

Standard Condition B6 which prevents a transmission licence 

holder from conducting any business or carrying on any activity 

other than the transmission business, which blocks the ability 

4.1	Overview	of	issues

4.1.1	Unbundling	requires	separation	of	network	and	non-

network	activities

The liberalisation process not only distinguished between 

vertical segments of the electricity sector, but it also created, 

over time, restrictions on ownership or operation of activities 

between the different levels. This particularly restricts the 

ability for operators of network assets to be active in generation 

or supply sectors. The separation between network and non-

network activities is referred to as ‘unbundling’ and it is 

enshrined in the regulatory frameworks at EU and GB levels.  

At an EU level, the ‘third energy package’ sets out the 

requirements for unbundling. The purpose of unbundling 

is clearly set out in paragraph 9 of the introductory text,  

which reads:

‘Without effective separation of networks from activities of 

generation and supply (effective unbundling), there is an 

inherent risk of discrimination not only in the operation of 

the network but also in the incentives for vertically integrated 

undertakings to invest adequately in their networks.’

With this valid goal specified, the ‘third energy package’ 

outlines the unbundling requirements which apply for 

distribution system operators (DSOs) and transmission system 

operators (TSOs).  The requirements are more onerous for TSOs, 

who have a choice between three models:

•				ownership	 unbundling: which requires full ownership 

separation to ensure full independence of network ownership 

from supply and generation interests;

•			independent	system	operator (ISO); which requires that an 

independent TSO, with no interests in generation or supply, 

operates the system, while allowing ownership of the 

transmission network to remain within a vertically integrated 

undertaking; and 

26 Article 26 of the Electricity Directive.
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generation by default, this means that TSOs and DNOs are unable 

to own and operate storage assets that require a generation 

licence.  This acts as a block for the deployment of large storage 

facilities by network operators as an alternative to conventional 

reinforcement or for network management purposes.

However, it is possible for exemptions from the requirement 

to hold a generation licence to be granted.  Four defined class 

exemptions28 exist, of which one is relevant here.  This allows 

projects to be exemptible as a ‘small generator’:

•   if output to the total system (GB transmission system and all 

distribution systems) is less than 10MW; or

•   if output to the total system is less than 50MW and the 

declared net capacity of the power station is less than 100MW.

It is important to note that the ‘small generator’ class exemption 

applies on a per generating station basis. This means that 

exemption is possible for multiple projects that fall under the 

defined size thresholds, regardless of the cumulative scale of 

the projects when considered collectively and the potential 

for the TSO to engage in generation or supply activities for 

which licence exemptions are available.  

For distribution, section 6(2) of the Electricity Act 1989 (as 

amended) prevents an entity that holds a distribution licence 

from holding either a supply licence or a generation licence.  The 

Distribution Licence furthers this. For example, for distribution 

businesses that are part of a vertically integrated company, 

Standard Condition 42 and 43 within Chapter 11 (Independence 

of the Distribution Business) of the licence require managerial 

and operational systems that prevent other licensed entities 

from accessing confidential information, supported by a 

compliance regime to ensure that separation is maintained.  

DECC has stated that these conditions address the unbundling 

requirements specified in the Third Energy Package27.

4.1.2	DNO	ownership	of	generation	licence	exempt	storage	

is	possible	under	unbundling,	with	operational	separation

The unbundling requirements mean that, as a general rule, 

TSOs and DNOs must be independent from generation and 

supply activities. As energy storage is classified as a subset of 

Source

Electricity	Act	
1989,	6(2)

Third	Energy	
Package	
2009/72/EC,	
Article	26,	1

Definition

•  The same person may not be the holder of both a 

distribution licence and 

 a) a generation licence; or

 b) a supply licence

•  Where the distribution system operator is part 

of a vertically integrated undertaking, it shall 

be independent at least in terms of its legal 

form, organisation and decision making from 

other activities not relating to distribution. Those 

rules shall not create an obligation to separate 

the ownership of assets of the distribution 

system operator from the vertically integrated 

undertaking.

Table 9 - GB and EU unbundling measures

Comments

•  Licence exempt generation possible, providing 

avenue for smaller storage

•  Legal rather than full ownership unbundling.  

Does require operational separation of storage 

from distribution business

27 ‘Implementation of the EU Third Internal Energy Package – Government Response’, DECC, January 2010.
28 Class exemptions are specified in ‘The Electricity (Class Exemptions from the Requirement for a Licence) Order 2001’.
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Therefore, there is a cap on the permitted revenue from and 

the overall level of investment in storage assets (as part of a 

de minimis business), if such activities are possible. However, 

the limit currently has a low impact and estimates suggest that 

up to 15 projects equivalent to SNS could be deployed on some 

distribution networks before either of the thresholds are close 

to being reached (subject to the scale of other activities which 

may already feed into the de minimis pot). While the limit 

does not currently impact storage projects, arrangements for 

distribution network led storage projects need attention now to 

avoid this becoming an undue restriction.

4.1.4	Obligation	not	to	distort	competition	in	supply	and	

generation	of	affects	arrangements	for	and	practicality	of	

storage	operation

More significantly, however, the Distribution Licence imposes 

restrictions upon activities of the distribution business to avoid 

distortion of competition in generation or supply activities and 

to avoid cross-subsidy, as outlined in Table 10.  

Operation of a storage device must be considered in this 

context. Storage operation requires energy inflows from the 

network (or from generation on the same site) into the device 

and then energy outflows from the device to the network.  

Energy inflows are an enabler for discharge to provide services 

to the networks or to market participants, both of which entail 

energy outflows in some form. There are two ways in which 

flows into and out of storage can be handled, at least for a 

current distribution-led installation:

•   Unmetered flows; i.e.  take and spill to the network without 

metering; or 

•  Metered flows; with energy purchased/sold linked to 

charging/discharging of storage asset.

Whilst the net energy position may not be material due to high 

round-trip efficiency for most battery storage technologies, 

impact that they could have on the market in aggregate.

Additionally, power stations which do not fall into any of the 

exemption classes listed above may apply to DECC to seek 

an individual exemption. Power stations capable of exporting 

between 50MW and 100MW to the total system that connected 

after 30 September 2000 are generally granted exemption via 

this route29.

The exemption route does, therefore, provide an avenue 

for potential deployment of smaller scale energy storage 

assets by DNOs, with operational separation to a third party 

to handle energy flows, in a manner that is consistent with 

unbundling requirements. This is the model being employed 

in the SNS demonstration, with interaction of the storage asset 

with the balancing and wholesale markets being handled 

via third parties, independent from the DNO business. The 

size thresholds are more than sufficient for most distribution 

constraint avoidance applications, for which assets of sub-10MW 

are typically required. But this is a workaround, rather than an 

intentional design choice within the regulatory framework.

4.1.3	 Deployment	 by	 DNO	 businesses	 is	 limited	 by	 de	

minimis	restrictions

However, the possibility for income generation from smaller 

scale storage by DNOs must be considered in the context 

of restrictions upon the activities of DNOs specified in the 

distribution licence.  

Standard Condition 2930 places limitations on non-distribution 

activities.  It restricts:

•   total turnover from non-distribution activities to 2.5% of the 

DNO’s distribution business revenue; and

•   total investments in all non-distribution activities to 2.5% of 

the licensee’s share capital in issue, its share premium and its 

consolidated reserves.

29 https://www.gov.uk/government/collections/electricity-licence-exemptions
30 Standard Condition 29: Restriction of activity and financial ring-fencing of the Distribution Business.
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•  to ‘supply electricity to premises’, which is how supply 

activity is defined in the Electricity Act 1989 (see Table 3); or 

•  to participate in ‘the sale, including resale, of electricity to 

customers’, which is how supply activity is defined in the 

Third Energy Package (see Table 4).  

Therefore, trading to charge/discharge the storage asset does 

not appear to require a supply licence. Nevertheless, trading 

by a DNO in relation to injection into and withdrawal from 

storage is likely to have an impact on generation and supply 

competition, which creates a potential distortion. This could 

currently be perceived as a block on operation of a storage 

asset by a DNO for balancing purposes.  

These factors point to the need, under today’s regulatory 

framework, for a contractual interface with a third party to 

handle the energy flows when the storage facility is used for 

network purposes or for broader system-wide offerings. The 

intent of the contractual interface is to avoid the potential for 

distortion of competition (in accordance with Licence Condition 

4.1) and to purchase energy according to transparent, non-

discriminatory and market based procedures (in accordance 

with Article 25.3 of the Third Energy Package). Therefore, an 

additional player must currently feature in the business case, 

potentially increasing its complexity.  

This third party could potentially be a separate entity under 

the same organisation umbrella as the DNO business, as long 

as the distribution business itself is appropriately ring-fenced 

from such activities to comply with unbundling requirements 

and associated licence restrictions. This includes the need 

to manage the potential for cross-subsidy between different 

activities within the ‘Independence of the Distribution Business’ 

compliance regime.

This issue could, however, be further managed by the 

introduction of the storage licence, as described previously in 

other storage technologies have lower efficiencies, and in 

either case instantaneous charges and discharges are far larger 

than the impact of other similarly rated network equipment 

(such as losses in cables and transformers) and larger than 

individual unmetered (i.e. estimated) connections such as 

streetlighting.  If a DNO were to adopt either approach, it would 

need to demonstrate that it was not acting in a way which 

could distort the market.  

In the case of unmetered flows, the effects of import and 

export flows are borne by other parties through effects on 

losses in a non-transparent manner. This contradicts the third 

Energy Package which states that:

‘Each distribution system operator shall procure the energy it 

uses to cover energy losses and reserve capacity in its system 

according to transparent, non-discriminatory and market based 

procedures, whenever it has such a function’ (Article 25.3).

Therefore, unmetered flows into and out of a storage facility 

may be problematic. This therefore suggests metering is 

necessary by the DNO or by a third party, to allow it to be 

accounted for within the settlement processes, supported by 

trading activity to manage imports and exports. It is suggested 

that in tandem with the introduction of a storage licence, there 

would also be a grace period allowing any currently unmetered 

installations to have metering installed.

This takes us to the second case. If the DNO undertakes direct 

trading activity to support the operation of the storage asset, 

it clearly involves direct DNO participation in the market, 

potentially affecting wholesale market activity. Trading does 

not necessarily require either a generation or a supply licence.  

As already discussed, generation licence exemption is available 

for storage assets of the size being considered here anyway.  

Also, trading to charge or discharge the storage asset does not 

mean that the operator is seeking:
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from the DNO.  Here, the DNO does not face any capex and the 

monetary flow is more likely to be from the DNO to the third party 

for provision of local capacity management services.

Against this backdrop, it is important to note the emphasis 

placed within the Third Package upon distribution businesses 

implementing smart grid technology, of which storage is a part:

‘Member States should encourage the modernisation of 

distribution networks, such as through the introduction of 

smart grids, which should be built in a way that encourages 

decentralised generation and energy efficiency.’ 

There is, therefore, a balance to be struck between these factors.

Section 3.2.  The provisions, as proposed in Annex A, could help 

enforce the requirement for metering and provide sufficient 

regulatory oversight to allow the DNO to trade energy for the 

storage directly in the market if required.

The SNS business models being tested manage this issue by 

having contractual arrangements with third parties. Under the 

‘DNO contracted’ model, while the DNO owns the asset, the 

energy flows linked to its operation are handled by a third party 

under contractual arrangements. To allow the DNO to capture 

benefits of deferred conventional capex, this suggests that there 

needs to be a monetary flow from the third party to the DNO 

for use of the storage assets as part of the long-term contract 

arrangements. Under the ‘Contracted services’ route, ownership 

and operation are both in third party hands and so independent 

Source

Standard	
Condition	4.1

Distribution	
Licence,	
Condition	4.9

Definition

•  The licensee must at all times manage and operate 

the Distribution Business in a way that is calculated 

to ensure that it does not restrict, prevent, or distort 

competition in the supply of electricity or gas, the 

shipping of gas, the generation of electricity, or 

participation in the operation of an Interconnector

•  The licensee must ensure in carrying on its activities 

that the Distribution Business does not give any 

cross-subsidy to, or receive any cross-subsidy from, 

any other business of: 

 (a)  the licensee; or  

 (b)  any Affiliate or Related Undertaking of the   

  licensee.  

Table 10 - Distribution licence conditions

Comments

•  This can be interpreted as a block on DNO 

trading.  Trading to charge/discharge storage for 

network security purposes does not imply trade 

for commercial benefit. Nevertheless, trading in 

the wholesale market does involve interactions 

with generation and supply activities. This can 

be managed by having a third party undertaking 

trading activity.

•  If the storage asset is operated by a separate 

entity within the same organisation umbrella as 

the DNO business, then costs and revenues need 

to be allocated on an appropriate basis between 

the relevant businesses to avoid cross-subsidy.
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competition in generation and supply.  We are not seeking 

to alter the unbundling philosophy.  Our focus instead builds 

on the proposal highlighted in Section 3, which is intended to 

be consistent with the unbundling philosophy and support its 

operation as follows:

•			Defining	storage	as	a	specific	activity creates a distinction 

between storage operation and generation and supply, 

allowing for clear delineation between activities and opening 

up the potential for greater DNO involvement in storage.

•				Creating	 the	 licensing	 regime allows an appropriate 

framework to be put in place to provide regulatory oversight 

of storage activities with DNO involvement to ensure 

competitive and non-discriminatory behaviour.

Therefore, we consider the definition of storage as a specific 

activity and its inclusion within the licensing framework to 

be compatible with unbundling requirements and to help 

to support the resolution of issues identified in Section 3. To 

ensure arrangements for distribution business associated 

projects that complement unbundling requirements, some 

further provisions are suggested, as discussed below.

4.2.1	Contestability	in	delivery	of	storage	provision

In recognition of renewables penetration and new flexibility 

needs, the Council of European Energy Regulators has made 

the following comment32:

‘In electricity, storage is considered, in principle, a market activity 

and therefore the role of DSO in storage should be limited to the 

use of specific grid-oriented services. However, energy storage 

cannot be used as a substitute for fully available distribution 

lines, but could be used to solve network constraints on a 

temporary basis. DSOs can use storage services, provided this 

technical solution is justified as the most cost-efficient option 

and is sourced in a non-discriminatory manner.’

4.1.5	Assessment	of	storage	 investment	 in	price	controls	

needs	clarification	

With DNOs able to own storage for network purposes, its 

treatment within the price control process needs consideration, 

in particular under the DNO Contracted business model. If a DNO 

opts for a conventional asset replacement or reinforcement 

approach, it will be assessed in comparison to expected efficient 

costs for that type of asset and a determined efficient cost level 

will feed into the base revenue and the regulatory asset value. 

However, the treatment of investment in a storage asset as 

an alternative to conventional investment options is unclear. If 

DNOs were to deploy a storage device today under one of the 

licence exemptions, it would likely be overspending against its 

capital allowance; but receiving income under the de minimis 

restrictions. Both the capital expenditure and the income are 

visible to Ofgem through the regulatory accounts, and the low 

carbon reporting requirements under ED1 but in models where 

third party income is involved the specific reporting may need 

further consideration, as its current form may not be in a clear 

enough manner to allow benchmarking against other similar 

projects once several DNOs are deploying storage.

To improve clarity concerning the arrangements for storage, further 

work is needed in respect of the cost assessment methodology 

for ED2 to ensure that storage is appropriately handled based on 

learning from the SNS project. In the RIIO handbook31, Ofgem 

indicates that the case made in business plans ‘may also be 

strengthened where they have considered other potential delivery 

solutions, including operational solutions such as demand side 

management and alternative asset-based solutions’. The reference 

to ‘alternative asset-based solutions’ could include storage, but there 

are a number of relevant factors that would need consideration, 

which are discussed in further detail in the section below.

4.2	Potential	solutions

Unbundling restrictions are in place for good reason to support  

 

31 http://www.ofgem.gov.uk/Networks/rpix20/ConsultDocs/Documents1/RIIO%20handbook.pdf
32 ‘The Future Role of DSOs – A CEER Public Consultation Paper’, CEER, 16 December 2014.
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In cases where competitive provision is not forthcoming or 

solutions are offered that do not meet the distribution business’s 

needs, then the DNO itself has the ability to progress provision 

of storage assets35 to meet its requirements. This means that 

the DNO takes on a ‘provider of last resort’ role.  

If storage is provided by a third party, then the DNO requirements 

in respect of the asset are likely to be specified in contractual 

arrangements between the parties. An important step in 

making this work is the development of appropriate contractual 

arrangements that give sufficient comfort that system security 

requirements will be delivered under contract.

It should be noted that where the group a DNO belongs to has 

a private, unregulated business, it would in this case also be 

considered a third party, in that it is sufficiently arm’s length, and 

under current arrangements is already considered to provide 

sufficient protection for consumers, for example in offering 

competitive quotations for the contestable parts of connections.

4.2.2	Arrangements	for	purchase	and	sale	of	power

Under the current arrangements, there is still a need to ensure 

that a distribution licence holder operator of storage does 

not distort competition in generation and supply activities. To 

ensure that this is the case:

•  inflows and outflows linked to storage operation need to be 

metered for settlement purposes; and 

•  nothing should alter the current prohibition on distribution 

licence holder from holding a supply licence or a generation 

licence

This creates a requirement for a third party, distinct from the 

licensed distribution business, to undertake trading activity 

relating to storage operation. This applies in both the case 

where storage is a separate licensed activity and where storage 

This acknowledges the role of DSO in storage for provision 

of grid services on a temporary basis, while emphasising 

the need for it to be cost-effective and sourced in a non-

discriminatory way. It also highlights the preference for market-

based provision of assets or services wherever possible, rather 

than provision by network businesses. This is evidenced by 

the strong emphasis on contestability within the regulatory 

frameworks.  For example, provision of grid connection works33  

is contestable and Ofgem is promoting competition in the 

provision of transmission system works too34.  

In the spirit of contestability and promotion of competition, the 

distribution licence should encourage competitive provision 

and third party progression of storage wherever possible. This 

means that in cases where:

•  the distribution business identifies a need for system 

reinforcement or service provision; and

•  there are alternatives to conventional reinforcement or 

traditional sources of service provision (e.g.  storage, DSR, 

generation capacity) that can reliably meet the needs of the 

distribution system; then

•  the distribution licence should require the DNO to try to source 

solutions through competitive means in the first instance.

This will create a clear emphasis upon enabling third party 

provision of storage solutions on distribution networks wherever 

possible. The provision of third party projects to meet DNO 

specific service requirements under the ‘Contracted Services’ 

route may require support from the DNO to, for example, secure 

land needed to develop the storage facility in the location 

required by the distribution business. Such provisions (e.g.  

compulsory acquisition of land) are available to the DNO under 

the distribution licence. Without such involvement from the DNO 

to secure land and access for the storage facility, the feasibility of 

the ‘Contracted Services’ route may be compromised.

33 ‘Competition in connections - Decision on extending contestability to jointing to existing DNO mains and associated operational activities’, Ofgem, 8 May 2012
34 ‘Integrated Transmission Planning and Regulation (ITPR) project: final conclusions’, Ofgem, 17 March 2015.
35 This option will not allow the DNO to progress generation based solutions, given clear challenges that this would create for unbundling. But this option could be open  
 for ‘smart grid’ solutions more generally.  The scope of such a provision needs explicit consideration.
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4.2.3	Relevance	of	de	minimis	restrictions	is	diminished

The restrictions imposed by the de minimis business conditions 

will be altered by the classification of storage as a licensed 

activity. If storage provisions are included in the distribution 

licence, then storage operation is inherently a core distribution 

activity and so not a de minimis activity. If storage has its 

own licence regime, then the de minimis restrictions do not 

bind as they do not apply to activities to which Authority has 

given consent. Therefore, under either of the licensing routes 

considered in Section 3, the de minimis business activity 

restriction provisions would no longer be considered an issue.

provisions are included in the distribution licence. In the former 

case, this role could be undertaken by the entity holding the 

storage licence. If the storage licence is held by an affiliate of 

the distribution licence holder and it is to undertake trading, 

it will need trading functionality and to have acceded to the 

Balancing and Settlement Code. However, under the option 

where storage provisions are included in the distribution 

licence, contractual arrangements with a third party will be 

required to handle the purchase and sale of power.

Looking to the future, the potential for the role of distribution 

businesses to evolve into that of a distribution system operator 

(DSO) is relevant. The third Energy Package contains provisions 

which apply for DSOs to taking on a balancing role:

‘Where a distribution system operator is responsible for 

balancing the distribution system, rules adopted by it for that 

purpose shall be objective, transparent and non-discriminatory, 

including rules for the charging of system users of their 

networks for energy imbalance’ (Article 25.6).

In this context, there is scope for considering whether the model 

operated by National Grid as TSO can be applied to DNOs to 

allow trading that enables charging and discharging of storage 

assets for network services, with appropriate restrictions to 

prevent speculative trading.  

National Grid, as TSO, is able to trade electricity for balancing 

purposes. It has a licence obligation to operate the system in an 

‘efficient, economic and co-ordinated manner’36. To achieve this, 

National Grid is able to purchase balancing services, including 

the ability to trade electricity for balancing reasons.  Trading for 

other purposes is prohibited37, including speculative trading38. 

However, ownership and operation of storage assets by the TSO 

is not possible given unbundling provisions and the risk that to 

do so would distort competition in generation and/or supply.

36 Standard Condition C16: Procurement and use of balancing services.
37 Standard Condition C2: Prohibited activities.
38 As specified in the Procurement Guidelines.
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such as the current value of the accepted ‘conventional’ solution 

to the network issue or by some other fixed proportion. The 

network operator then provides any remaining initial capital.  In 

this instance, it would be appropriate for the network operator 

to recover this additional capital via the ongoing additional 

benefits from non-distribution related services. In this case 

there may also be a stronger incentive to maximise the efficient 

usage of the asset.  Clearly there are also intermediate positions 

that would involve some proportion of the full regulatory capital 

being provided, and some proportion of ongoing benefits split 

between the DNO and distribution customers.

Relevant issues for consideration include:

•   A consistent method or framework of developing a justifiable 

economic case for storage to allow assessments of appropriate 

capital allowances is required – i.e.  the need for appropriate 

comparator cost and revenue data for storage deployment 

upon which to make an assessment, which is complicated by 

4.2.4	Treatment	within	price	control

If storage assets are to be considered as distribution assets, 

then their treatment within the price control process needs to 

be considered, and in particular the treatment of any ancillary 

service revenues that may be needed in order to justify the 

investment as a more cost effective alternative to reinforcement.

As illustrated above, two potential extremes exist, based on a 

starting point of a justifiable economic case for energy storage.  

In the first instance, it could be proposed that the full capital 

allowance for the storage system is provided, with the asset 

sitting fully on the regulatory asset base. In this scenario, it 

would be appropriate for the additional benefits from non-

distribution related services to be entirely passed through to 

customers, most likely in the form of DUoS reductions.

At the other extreme, it could be proposed that the regulatory 

capital allowance for a storage system is limited to some level, 

Figure 1 - RAV Treatment of Storage Capex

Regulatory
Capital

DNO/Private 
Capital

Full	Regulatory	
Allowance	Provided

Limited	Regulatory	
Allowance	Provided

Decreasing share of ancillary benefits passed to customers

- Full Storage Capex

- ‘Conventional’ Capex
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4.3	Recommendations	and	actions	required

Based on the above, our recommendations in respect of 

interactions with unbundling requirements are as follows:

R5.	Promote	contestability	in	provision	of	storage

Where distribution businesses identify the potential for storage 

(or other non-conventional solutions) to deliver network 

services, the licensee should be encouraged to source solutions 

through competitive means in the first instance, with DNO 

provision a fall-back option in the event that appropriate third 

party provision is not forthcoming.

R6.	Ensure	non-distortion	of	competition

Pending the potential future evolution of the distribution business 

role to encompass DSO activities, trading activity for storage 

assets with DNO involvement needs to be handled via a third 

party.  However, there appears to be no reason why an affiliate of 

the distribution licence holder cannot be the third party under the 

approach where storage is a distinct licensed activity.

R7.	 Confirm	 interpretation	 of	 application	 of	 de	 minimis	

business	restrictions	under	proposed	arrangements

Our interpretation is that ancillary benefits from storage 

operation would not contribute towards the de minimis limits 

if the storage provisions are included in the distribution licence, 

as necessarily those storage provisions would then form part 

of the activities of the distribution business. This limit would 

therefore remain fully available to DNOs for other activities.

If storage is licensed as a separate activity, also carried out 

by the distribution licensee, then it may be that the enabling 

legislation would need to clarify that business activities falling 

under the storage licence would not fall under the de minimis 

provisions in the distribution licence. However, where the 

storage licensee is not an affiliate (as that term is defined in the 

distribution licence) of the distribution licensee, but a separate 

company, the de minimis provisions would not come into play.  

the number of storage options, the range of associated costs 

and their maturity;

•  This framework could also include the possibility for societal 

benefits of storage to be incorporated – as illustrated by the 

ongoing assessment of the SNS business case for storage 

deployment (see ongoing six-monthly reports39), there 

are a number of wider non-‘bankable’ benefits associated 

with the multi-purpose application of storage, such as 

system-level reduced renewables curtailment costs, carbon 

emissions savings and displacement of peaking generation.  

If agreed metrics for the incorporation of these benefits were 

to be allowed in justifying the economic case for storage, it 

would provide a means to recognise these in the decision 

to proceed and award the allowance, capturing them for 

the benefit of distribution customers, which would not be 

possible from third party driven projects.

•  Where full regulatory allowances are provided, distribution 

customers take on some additional risk that the ongoing 

operational benefits from the storage are not sufficient to offset 

the higher capital costs compared to the conventional solution. 

These would introduce some new dependencies on external 

market factors such as balancing services market prices. It 

would therefore be important for the regulator to have means 

to predict and monitor realistic benefits achievable, and ensure 

mechanisms were in place to encourage the DNO to deliver.

  Where part regulatory allowances only are provided, the DNO 

would take on this additional risk that the operational benefits 

are not sufficient for full capital recovery. Mechanisms would 

therefore also need to cover the cases where benefits exceed 

those initially predicted, or were in excess of those needed to 

recover the privately invested capital – for example, an agreed 

split of pain/gain share between DNO and customer.  This is 

similar to the form taken by the Australian Energy Regulator 

under their ‘Shared Asset Guidelines’ which stipulate a fixed 

10% regulated revenue reduction of the value of unregulated 

revenues earned from shared assets40.

39 http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Smarter-Network-Storage-(SNS)/ 
40 http://www.aer.gov.au/node/18878 
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An extension to the current cost benefit analyses templates 

used in the regulatory settlement process should be developed 

that provides a clear and consistent framework for all  

DNOs to analyse alternative investment strategies, 

incorporating storage, and provides a means to capture wider 

societal and carbon benefits, and suitable expectations of 

ancillary revenues.

This framework would provide a suitable incentive for the 

DNO to operate the storage asset in an efficient and optimal 

way by providing a route for outperformance, whilst also 

ensuring customers benefit from the system-level efficiencies 

and benefits for the wider electricity system.

Table 11 outlines the steps needed to progress recommendations, 

potential owners have been identified being the party most or 

exclusively able to effect the proposed change.

R8.	 Develop	 arrangements	 for	 treatment	 of	 storage	

investment	within	price	controls

It is our recommendation that the treatment of storage, and 

other flexible resources, when operated in a multi-purpose way, 

within the RAV framework should be clarified and developed in 

tandem with Ofgem as part of preparations for the next price 

control period.

Our recommendation would be for allowances for storage to 

be provided up to a baseline of the ‘conventional’ solution, 

with a simple apportionment of benefit recovery between the 

DNO and distribution customers, such as that utilised by the 

Australian Energy Regulator41.

Action

Promote	contestability	in	
provision	of	storage

Develop	arrangements	
for	treatment	of	storage	
investment	within	price	
controls

Change	areas

•  Include provisions in distribution licence to require contestable provision 

of storage (or other non-conventional solutions) as the first option

•  Define appropriate framework for cost benefit analysis and 

 non-distribution revenue apportionment

Table 11 - Steps needed to progress recommendations 

Potential	Owner

• Ofgem

• Ofgem

41 http://www.aer.gov.au/node/18878
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Treatment under climate 
change, renewable and 

low carbon initiatives

5



The challenge for storage under the CCL is linked to whether or 

not the flow into storage is classed as end-user consumption by 

a commercial or industrial energy user. If import into storage 

is classed as end-user consumption, then the price paid by the 

storage asset operator for energy inflows will include CCL value, 

increasing the cost of re-charging storage. If storage is not 

classed as industrial or commercial consumption, then the price 

paid by the storage asset for energy inflows will not include CCL 

value and hence be at lower cost.  

5.1.2	Obligations	under	RO

Under the RO, each licensed electricity supplier has a legal 

obligation to meet a specified proportion of their electricity 

supply with Renewables Obligation Certificates (ROCs) or pay 

a buy-out price. ROCs are issued to generators of renewable 

electricity according to the amount of electricity they generate 

and the number of ROCs/MWh (the banding factor) attributed 

to that generation. Suppliers can then buy ROCs from accredited 

generators (or pay the buy-out price).

Similar to the issue under the CCL, the challenge for storage 

under the RO is linked to whether or not the flow into storage 

is classed as end-user consumption. This is important because it 

influences the level of Obligation allocated to a supplier.  

Each supplier’s Obligation is dependent upon its share of overall 

metered end-consumption. If storage is classed as a type of 

end-consumption, then the supplier’s overall metered end-

consumption includes the quantity injected into storage and, 

upon its release from storage and subsequent sale down the 

supply chain, the subsequent provision of this once stored 

energy to an end-user. Therefore, there is double counting of the 

stored quantity and the relevant supplier’s proportional share 

of overall supplied energy, and hence its level of obligation, is 

increased. This manifests as a transaction cost or disincentive 

for trading with storage.

5.1	Overview	of	issues

The GB electricity framework includes a range of measures 

intended to support the deployment of low carbon generation 

technologies.  These measures include:

• the Climate Change Levy (CCL);

• the Renewables Obligation (RO);

• the Contract for Difference Feed-in Tariff (CfD FIT); and

• the Small-Scale Feed-in Tariff (ss-FIT).

The mechanics of these instruments have relevance for storage 

projects, as discussed below. It is important to note that we 

are not advocating that flows from storage (i.e.  exporting) 

should be eligible under these mechanisms. As presented in 

Section 3, we do not consider that storage should be classed 

as a type of generation, so to seek different treatment here 

would be internally inconsistent. Furthermore, if storage was 

to be eligible, it would also create issues of double counting as 

flows from storage are not ‘original’ generation.  

Rather the energy held by storage is only usefully consumed once 

utilised by an eventual end consumer. Hence, charges related 

to end consumption should not be applied to energy storage 

operators when charging under any of the proposed business 

models. In all cases, whether or not the flow into storage is classed 

as end-user consumption is therefore the common theme.  These 

issues and their impacts are described further below.

5.1.1	Exposure	to	Climate	Change	Levy

As part of a range of measures designed to help the UK meet 

its commitment to reduce greenhouse gas emissions, the UK 

Government introduced the Climate Change Levy (CCL) on 

commercial and industrial energy users in April 2001. The CCL is 

a levy that is charged on electricity consumed by industrial and 

commercial users (but not domestic consumers). The prevailing 

CCL tax rate is £5.54/MWh for the year from 1 April 201542.  

42 https://www.gov.uk/government/publications/rates-and-allowances-climate-change-levy/climate-change-levy-rates
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For both FITs, therefore, if injection into storage counts towards 

total supply for a supplier, it increases its relative share of 

overall supply and so increases its exposure to payments under 

the FIT schemes. As under the RO, this creates a transaction cost 

and/or a disincentive to trade with storage. This increases the 

cost paid by storage assets for import of energy.

5.1.4	Impacts	and	Learning	from	SNS	Trials

Based on operation for trials of the SNS system so far and 

associated information provided by Smartest Energy, Figure 

2 below shows the total energy supplier-related charges and 

reimbursements from Dec 2014 through to July 2015 split out 

by charge type.  Positive values represent revenues or financial 

flows in to the operator (UK Power Networks in this case), 

whereas negative values represent cost.

As is evident from the chart, commercial trials with Smartest 

Energy as part of the project have also demonstrated that the 

RO/FIT costs, which currently equate to around £17/MWh, 

account on average for around 70% of non-energy related costs 

linked to importing flows into the storage device.  This makes it 

a reasonably significant part of the operational expenditure of 

the system, which cannot be recovered on export.

Based on modelling of future operation for a couple of different 

operational scenarios, this level of charging translates to around 

£20k-£50k per annum for the 6MW SNS system depending on 

the level of daily cycling carried out.

A further side effect of the inclusion of this cost in the context 

of the SNS trials is that it has made a tolling agreement for 

the storage device unprofitable outside the peak November to 

February period (when Super Red Rates under DUoS charging 

arrangements apply and make this service more economic).  

If the RO and FIT costs were to be removed as a cost item, 

tolling would be profitable outside the November to February 

If, however, storage is not classed as a type of end-consumption, 

the double counting issue is avoided.  The supplier’s obligation 

is based on genuine end-user consumption only and not 

affected by injection into storage. This avoids the transaction 

cost or disincentive of interacting with storage.

5.1.3	Funding	arrangements	for	FITs

For the CfD FIT and ss-FIT, the issue relates to the method for 

recovering costs of these instruments. Whether or not injections 

into storage are considered as end-use consumption is, again, 

the issue.

Under both forms of FIT, payments to eligible generation are 

funded by suppliers:

•  Under the CfD FIT, supported generators receive or make 

a payment based on the difference between a reference 

market price index and the strike price (tariff) agreed in its 

contract. Payments made to generators will be recovered 

from all licensed suppliers, in proportion to their market 

share over the period to which the payments relate i.e.  the 

proportion of total electricity that each supplier supplies in 

the relevant period.  

•  The ss-FIT provides a guaranteed payment to generators 

for the electricity they generate either on site or exported 

to the grid. FIT payments are made by licensed suppliers to 

generators and any supplier with over 50,000 customers is 

required to contract with a generator wishing to apply for 

FIT payments.  To compensate suppliers with larger numbers 

of FIT generators, there is a reconciliation process, termed 

‘levelisation’, run by Ofgem. Suppliers with lower than 

average payments per unit of electricity supplied are required 

to pay into the levelisation fund and suppliers with higher 

than average FIT payments per unit of electricity supplied 

receive payment from the fund. Payment of levelisation pot 

is made based on metered supply.
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relevant definitions that injection into grid-connected storage 

is not classed as a component of end-user consumption for 

purposes of these decarbonisation initiatives. This clarification 

will reinforce that end-user consumption refers to the final 

point of consumption, recognising that injection into a storage 

facility is simply a resting point on the journey from generation 

to consumer and not consumption in its own right.43 

This position was expressed in informal guidance from HMRC in  

the context of treatment under the CCL for the SNS project.  If this 

position can be firmed up for CCL and extended to other installations, 

then this potential issue for storage assets can be avoided.  

period as well. Evidence from the trials, therefore, highlights 

the importance of this issue for the commercial viability of 

storage projects.  

5.2	Potential	solutions

Under all of the low carbon initiatives considered above, grid-

connected storage encounters issues in the form of direct costs 

or indirect costs through implications for supplier counterparties 

if injection into storage it is considered as a constituent of end 

user supply.  

In each case, the issue can be resolved by clarifying within 

Figure 2 – Energy Supplier-related costs and revenues

Other Non-Energy (E)      Other Non-Energy (I)    Fixed Charges (E)   Fixed Charges (I)   

FIT/RO (I)   Energy Related (E)   Energy Related (I)

Supplier	related	charges/benefits	only

£4,000

£2,000

£-

-£2,000

-£4,000

-£6,000

-£8,000

£8,000

£6,000

-£10,000

-£12,000
Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

43 It may be that loss of electricity associated with cycle efficiency could still be classed as a type of end-user consumption for purposes of these initiatives. But imports into  
 storage that are ultimately exported to serve the downward supply chain should not be treated as end-user consumption.
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Action

Climate	Change	Levy

Renewables	Obligation

CfD	FIT

ss-FIT

Change	areas

•  Requires modifications to Climate Change Levy (General) Regulations 

2001 (as amended) to alter the definition of end user consumption to 

exclude imports into storage

•  Requires modifications to Renewables Obligation Order 2009 (as 

amended) to alter the definition of end user consumption to exclude 

imports into storage

•  Requires modifications to The Contracts for Difference (Electricity 

Supplier Obligations) Regulations 2014 to alter the definition of end user 

consumption to exclude imports into storage

•  Requires modifications to The Feed-in Tariffs Order 2010 (as amended to 

alter the definition of end user consumption to exclude imports into storage

Table 12 - Steps needed to progress recommendations

Potential	owner

• HM Treasury

• DECC

• DECC

• DECC

This proposed treatment of grid connected storage in this regard 

may not be appropriate for ‘behind-the-meter’ storage which 

imports energy and then holds it for subsequent consumption 

on the same site.  In such cases, storage is being used to shift 

the timing of end-use consumption by the site rather than 

being a resting place before subsequent consumption by 

another user.

5.3	Recommendations	and	actions	required

In order to address the issues identified in this Section, our 

recommendations are as follows:

R9.	Clarify	definition	of	end-user	consumption	to	exclude	

injections	into	storage 

Storage encounters issues in the form of additional direct costs 

or indirect costs if import of energy into storage is considered 

as a constituent of end user consumption.  This can be resolved 

by clarifying that injection into grid-connected storage (either 

in its entirety or alternatively net of losses during cycling) does 

not constitute or count towards end-user consumption. 

Table 12 outlines the steps needed to progress 

recommendations. Potential owners have been identified 

being the party most or exclusively able to effect the 

proposed change.
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An important factor in the application of charges is the primary 

function or application of the storage system. Although the bulk 

of future energy storage deployments are likely to be carrying 

out a number of applications (as in the SNS project), there will 

typically be a primary application which makes up the bulk of 

the operational time of the facility and will therefore be the 

main driver for the distribution charges that apply. A storage 

system deployed for dynamic frequency regulation will have 

a significantly different impact on the network, compared to 

a storage system deployed for Short Term Operating Reserve 

(STOR). As such, storage cannot be categorised as a single 

technology, but rather should be considered by its main 

function for the purposes of charging methodology.

This section explores the resulting charges and differences from 

operation of storage under the different methodologies, including 

when storage is used for a range of different applications.

6.1.1	Methodology	applied	in	the	case	of	SNS

The SNS system is connected at the 11kV busbar of the Leighton 

Buzzard substation. At the beginning of the project SNS was 

deemed as a site that should be priced using the CDCM model 

due to the uncertainty of distance between the 11kV busbar 

and the metering points. In effect, the two metering points, one 

for import and one for export, were assigned to two separate 

CDCM categories. The import (Demand) was assigned to the 

HV HH Metered class. The export (Generation) was assigned 

to the HV Generation Non-Intermittent class. The reason for 

this assignment was that the SNS system is an HV system, it 

is half-hourly metered and was classified as non-intermittent 

generation.  

However, after commissioning of the SNS system and re-

assessment of the negligible distance between the metering 

point and the 11kV busbar, it was deemed appropriate to 

transfer the classification of the SNS system as a site that falls 

under the EDCM methodology.

6.1	Introduction

Distribution Use of System (DUoS) charges are used by DNOs to 

recover the cost of maintaining and operating the distribution 

network. The calculation and application of these charges has 

been designed considering that connections are either demand 

or generation customers (or sometimes prosumers-that is 

customers with both demand and generation capability).

There are two common approaches for calculating DUoS charges:

•    Customers connected at the lower voltages (all low voltage (LV, 

<1kV) and most high voltage (HV, <22kV)) are charged DUoS 

under the Common Distribution Charging Methodology (CDCM).

•   Customers at the extra high voltages (EHV, 22kV or higher) or 

with direct HV connections to EHV substations are charged DUoS 

under the EHV Distribution Charging Methodology (EDCM).

These methodologies are described in more detail in Annex B 

for clarity, including the types of charges incorporated under 

each regime.

Application of charges to Energy Storage Systems (ESS) can 

be considered as both generation and demand as they have 

the capability to supply energy when exporting/discharging 

and consume energy while importing/charging. However 

the energy exchange between an ESS and the network is not 

generated or consumed as in traditional generation systems or 

loads, but it is stored and released at times and rates defined 

by the application of the ESS.  

The modular nature of energy storage means that it could be 

connected at different voltage levels, and hence either charging 

methodology could be applied.  Under each methodology there 

are charges for energy storage which apply regardless of the 

direction of energy exchange, such as the fixed and capacity 

charges. However, there are also charges for import which are 

recovered (i.e.  become revenues) when the storage exports, 

such as the unit rate charges.
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As can be seen above, a level of export being provided during 

February allowed some credits to be received under the super-

red rates as can be seen from the purple in Figure 3.  Otherwise, 

the fixed and capacity distribution charges have resulted in a 

net charge per month of operation of around £3k. It should be 

noted that this profile of operation was predominantly driven 

by testing and trial processes, so with further operational 

6.1.2	SNS	Trial	Results

The EDCM DUoS tariff that was assigned to the SNS project is 

comprised of the individual rates and charges shown in Table 

13. Figure 3 shows the DUoS Charges for the SNS project from 

December 2014 through to end of June 2015, split by the fixed 

charges (import/export fixed charges and capacity rates) and 

the energy-dependent charges (super-red rates).

 Action	super	red	unit	rate
(p/kWh)

Table 13 - EDCM Tariff for the SNS Project in 2015/2016

Import	fixed	charge
(p/day)

Import	capacity	rate
(p/kVA/day)

Import	exceeded	capacity	
rate	(p/kVA/day)

7.2 128.45 1.4 1.4

Export	super	red	unit	rate
(p/kWh)

Export	fixed	charge
(p/day)

Export	capacity	rate
(p/kVA/day)

Export	exceeded	capacity	
rate	(p/kVA/day)

7.623 128.45 0.05 0.05

Figure 3 – DUoS related charges for the SNS installation (December 2014 – June 2015)

Supplier	related	charges/benefits	only

£4,000

£2,000

£-

-£2,000

-£4,000

£8,000

£6,000

Dec Jan Feb Mar Apr May Jun

Dist Energy Charges (E)         Dist Energy Charges (I)         Dist Fixed Charges (E)         Dist Fixed Charges (I) 
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agreement. For example, a user with a MIC of 6MW and a DSM 

agreement to reduce import by 1MW is charged for 5MW.  These 

restrictions normally take into account any seasonal variations 

which are built into these agreements. Operation outside the 

agreed limits is currently communicated to and approved by 

the relevant control centre of the DNO. The implementation of 

such constraints therefore provides room for reducing capacity 

charges to the customer.

The utilisation of the firm capacity of the storage depends on 

the services it is committed to provide; for example, a storage 

device providing peak shaving to the DNO might be used for 

40% of a year while a storage device providing Frequency 

Response to the TSO, might be used 100% of the year. It could, 

however, be supported that a constraint on the import could be 

imposed on the storage to reduce the capacity charges as the 

MIC would be reduced.  

The SNS project estimated the relative differences between 

charging methodologies based on different operational 

profiles. A number of example operational profiles that could 

be considered as typical when storage would be providing 

different services have been considered: 

•  Peak shaving using active power (P) or peak shaving using  

optimisation, it would be typically possible to ensure DUoS 

credits could offset charges during the months where super-red 

rates apply, however these will not typically be sufficient to 

offset a net charge over the year as a whole.

Figure 4 compares the DUoS charges using real energy use 

from the SNS project during the period November 2014 – May 

2015 inclusive. The EDCM tariff assigned to the SNS system 

is compared to the HV HH metering tariff for demand and 

generation. A connection of 7.5MVA44 is assumed for export 

and a 6MVA connection for import. The analysis is based on 

fixed and capacity charges, and energy charges based on the 

rates (i.e. green/amber/red for CDCM and super-red for EDCM).  

Reactive power charges and exceeded capacity charges are 

excluded. It is shown that the EDCM tariff, which has been 

applied to the SNS project, is more favourable compared to the 

equivalent CDCM tariffs as it is lower by 77%.

6.1.3	Charges	for	operators

An important factor in determining the charging prices in 

the EDCM model is the capacity of the network user. A few 

EDCM users are subject to demand side management (DSM 

or GSM) agreements. Their “chargeable capacity” is equal to 

the maximum import (MIC) or export capacity (MEC) minus 

the capacity that is subject to restrictions under a DSM or GSM 

Figure 4 - Comparison between EDCM taariff applied to the SNS Porject and the equivalent CDCM tariffs

Supplier	related	charges/benefits	only

£20,000

£0

£60,000

£40,000

November 2014 to June 2015

CDCM Net Charge EDCM Net Charge

£54,149

£10,668

44 The ac/dc electronic power conversion equipment installed at the SNS facility enables the device to deliver reactive power. This enables the device to export up to 7.5MVA,  
 even though it has a real power export (and import) rating of only 6MW.
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throughout a year. The reactive power capability of the 

storage system would be used in parallel to active power 

dispatch for DFR to reduce losses and improve the power 

factor of the local network.

•  DNO SNS BAU: This profile represents the envisaged use 

of storage in a business as usual setting for SNS in which 

it is assumed that only peak shaving and SFR would be 

used throughout the year, along with approximately 5% 

maintenance period.

A daily price profile was assumed in the profiles for arbitrage 

and it is shown in Figure 5.

Based on a 7.5MVA rating system, as in the case of SNS, the 

estimated consumption and generation within each time band 

of the charging methodologies for each period and each profile 

used are shown in Table 14.

The different example operating profiles for storage were used 

to examine the impact of different MIC agreements on the 

  reactive power (Q): The storage would be used to provide 

peak shaving throughout a year prioritising active power or 

reactive power.  

•  Tolling: The storage would be contracted to provide tolling 

services via an energy supplier throughout a year (i.e.  

medium term energy trading), assuming a single full daily 

charge/discharge cycle. Tolling is a service in which the 

storage operator follows a pre-defined profile provided by 

the supplier in return for an agreed revenue.

•  Arbitrage: The storage would be used throughout a year to 

arbitrage on energy price (i.e.  short-term dynamic energy 

trading) assuming two full daily charge/discharge cycles.  

•  DFR: The storage would be used to provide Dynamic 

Frequency Response (DFR) services to the Transmission 

System Operator throughout a year.

•  SFR: The storage would be used to provide Static Frequency 

Response (SFR) services to the Transmission System Operator 

throughout a year.

•  DFR and Reactive Power: The storage would be used to 

provide DFR services to the Transmission System Operator 

Figure 5 – Energy price profile assumed in the creation of the profile for arbitrage
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the operation of the storage system while it would reduce 

the capacity charges. For avoidance of doubt, setting the 

MIC to 6MVA and MEC to 6MVA does not limit the device to 

operate at unity power factor; at lower values of active power, 

wide ranges of reactive power and power factor will still be 

accepted, but it would limit the device to operate at unity 

power factor when operating at its full, rated active power.

•  EDCM tariffs are more favourable to energy storage systems 

for all operating profiles used in this case study, with the 

exception of a system performing tolling. It is important to 

note that in the case of tolling, the assignment of a CDCM tariff 

would receive up to twice the benefit than would be the case 

for the equivalent EDCM tariff charge, as credits are given to 

CDCM generators year round, but not so for EDCM generators 

which only receive them during winter months, November 

to February.  For example, for the case of 7.5MVA MIC/MEC 

the CDCM tariff benefits are approximately equivalent to the 

charges incurred under the EDCM tariff; while if the MIC was 

reduced to 6MVA, the benefit would increase by 158.7%. It 

should be mentioned that there is no great difference seen 

when the MEC is reduced to 6MVA from 7.5MVA; this is due to 

the fact that the export capacity rate is 0 for the CDCM HV HH 

metered EPN tariff and very low (i.e.  0.05p/kVA/day) for the 

EDCM tariff (as shown in Table 13 below).

6.1.4	Overview	of	issues

As illustrated above, the fixed elements of the distribution 

charges make up a reasonably significant element of the 

operational costs for energy storage. It is, however, possible to 

minimise, but not completely offset these, with export during 

the peak periods to attract the red or super-red rates.

Naturally, an ESS which both imports and exports electricity is 

assigned to two tariffs: one for import and one for export, as 

there is no category for simultaneous import and export user 

specified by the DCUSA. The result is a perception that there 

charges based on which charging model is chosen, i.e.  CDCM 

(non-intermittent) or EDCM.  The MEC is assumed to be 7.5MVA 

and the MIC is varied. The results are provided in Figure 6, 

where the relative charge (or benefit in the case of tolling) is 

shown for each example profile investigated and have been 

normalised to take into account the different levels of energy 

exchanged in each operational scenario.  The case where both 

MIC and MEC are equal to 7.5MVA is shown as the base case in 

the top row.  This line shows the relative difference in charges 

(or benefit) between the two charging methodologies.

The other two cases in the second and third rows (MIC=6MVA, 

MEC=7.5MVA and MIC=MEC=6MVA) show relative charges 

compared to the base case. For example, in the case of 7.5MVA 

for both MIC and MEC, using the operating profile of peak 

shaving with reactive power priority (DNO_Peak Shaving_

Qpriority, top left column in Figure 6), the assignment of the 

CDCM equivalent tariff results in 2.8 times more charges than 

the equivalent EDCM tariff (the number 2.8 is calculated from 

the division of 73.84%/26.16%). If the MIC was reduced to 

6MVA (left hand chart in middle graph), the charges would be 

reduced to 79.3% of the base case charges under CDCM and 

81.3% of the base case charges under EDCM.

Two observations are made from the analysis presented in 

Figure 6:

•  The results shown suggest that it would be more cost 

effective, in terms of DUoS charges only, to minimise import 

and export capacity requirements of any connection to 

the network. Under the current charging methodologies, 

where reactive power use is charged and not remunerated 

(as explained in Section 6.3), standalone metered storage 

systems that do not require reactive power capabilities for 

any of their other applications could limit import and export 

capacity to the active power rating of the storage system (i.e.  

unity power factor) as this would not pose any constraint to 
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of encouraging energy storage to connect at EHV or directly 

to EHV substations, but potentially leads to relatively higher 

operational costs for standalone storage connected within the 

HV or LV networks.

In the case of storage providing tolling as its primary application, 

involving one full cycle of import and export over a 24 hour 

period, the CDCM methodology is however more optimal due 

to the year round potential for unit charges to be recovered 

during export cycles.

It has also been shown that under current charging  

methodologies, and for all considered storage applications 

in these examples, it is beneficial from an operational cost 

perspective to minimise the size of import (or export) capacity 

required if possible. This however does not take into consideration 

potential loss of operational revenues from a restricted level 

of import, and therefore operators must consider this in an 

overall business case assessment. For example, a symmetrical 

7.5MVA import and export capacity connection would allow 

the provision of bi-directional (both ‘up’ and ‘down’ frequency 

regulation response which may increase the level of revenues 

achievable. A 7.5MVA export connection, with import restricted 

to 6MVA would reduce operational costs by approximately 20%, 

but then limit the magnitude of ‘down’ response that could be offered.

A reduced import capacity would also increase the duration 

required to fully re-charge the storage system, although this is 

unlikely to be a significant issue for most applications.

6.1.5	Potential	Solutions

As described above, it is clear that distribution charges are a 

critical component of storage operational expenditure that 

should be optimised.

This can in part be achieved by seeking to connect storage at 

EHV or above, or directly to EHV substations, and minimising 

could be double the fixed charges for storage operators, versus 

pure demand or generation sites.  

Typically, fixed charges represent the cost and maintenance of 

sole use assets for each connection. For a demand customer 

fixed charges include the cost and maintenance of switchgear 

and circuit breakers and for generator connections the cost 

of protection and telemetry. However, the sole use assets in 

a storage connection are single since storage may generally 

import and export electricity.  

In the case of CDCM, it is the case however that there is no 

overlap in the charges between a demand customer and a 

generation customer. This therefore means that there is no 

element of the fixed charges which are ‘double charged’.  

In the case of EDCM, a single fixed charge is also calculated 

for any connected customer. It is split between the import and 

export MPANs based on the ratio of MEC:MIC of the storage as 

detailed in the connection agreement.  For example, assuming 

that a fixed charged per day of £100 was calculated for the 

user and the MIC = MEC (as it usually is in the case of storage 

solutions) then the import MPAN would have a fixed charge 

of £50 per day and the export MPAN similarly £50 per day.  

Hence under this charging methodology, there is also no 

‘double charging’ of the fixed or capacity charges that are 

applied and prevents any possibility of avoiding net payments 

for appropriate asset maintenance etc.  This therefore suggests 

that there is no issue similar to those identified in Section 5 

relating to renewables charges.

The analysis contained above also shows that for the majority 

of storage applications based on these examples, EDCM is a 

more favourable charging regime resulting in lower overall net 

charges, or lower operating costs for storage operators as EHV 

connection requires less use of the DNO’s network. Although 

not specifically by design, this may therefore have the effect 
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The VIIC is defined as the part of MIC that is voluntarily offered 

out of the customer’s protected import capacity (PIC). A new or 

existing customer may seek to enter into an Ancillary Capacity 

Services agreement with UK Power Networks to make some 

or all of the customer’s MIC (that is not already PIIC) voluntarily 

available to be interrupted for active network management 

purposes in addition to normal planned or unplanned outages 

whilst, crucially, protecting its full MIC (as PIC) upon expiry or 

termination of such Ancillary Capacity Service agreements. The 

Ancillary Capacity Services Agreement would define the nature 

and amount of customer specific services payment to be paid, 

implicitly including the loss of business opportunity costs and 

related exposure costs, for the calling upon interruption of their 

protected capacity.

A revised chargeable demand capacity rate is then determined 

by subdividing the applicable demand capacity costs (MIC – PIIC 

– VIIC) by the Maximum Import Capacity and then multiplied 

by the remaining non-interruptible capacity in order to derive a 

lower Demand Capacity Rate in pence/kVA/day.

This methodology could be applied to storage in the following 

ways:

A.  Connection agreements for storage could take into account 

the application or services carried out by the storage. Based 

on the storage application, the Protected Import Capacity 

and Protected Export Capacity could be agreed in a way 

that ensures services can be delivered without detrimental 

impact to the network. In this case there may be a reduction 

in connection costs from the lack of reinforcing expenses.  

During periods of planned outages, the Planned Interruptible 

Import Capacity (PIIC) would not be used and subsequently 

the capacity charges would be lower.

the requested MEC and MIC by keeping it as close to that which 

is required for all applications under consideration. It should 

however be considered whether the current charging regimes 

are structured appropriately for storage to prevent disincentives 

for storage to connect at lower voltage levels.

Further optimisation of the distribution charges (and connection 

costs) for operators could also be achieved through the use of 

interruptible capacity agreements. These would potentially reduce 

charges through the application of an ‘interruptible’ proportion of 

capacity that is not to be used during certain network conditions, 

through an Ancillary Capacity Service agreement, or similar.

These arrangements, which are further described below, 

have to date typically only been utilised for demand-side 

(i.e.  import) capacity45, but could be extended to cover both 

generation and demand side measures and is currently under 

detailed exploration by UK Power Networks.

Under such arrangements, the applicable demand capacity costs 

that would be chargeable under a use of system arrangement 

could be determined not on the Maximum Import Capacity but 

instead be based on a Maximum Import Capacity minus the 

sum of some Planned Interruptible Import Capacity (PIIC) and a 

Voluntary Interruptible Import Capacity (VIIC).

The PIIC is defined as the part of the MIC that may curtailed 

without the payment of statutory compensation payments. A 

new or existing customer applying for an increased MIC may 

wish to avoid elevated exposure to reinforcement costs in their 

connection charge by agreeing for some or its entire MIC to be 

interruptible. The level of interruption would generally be to 

a level at which the non-interruptible capacity, i.e. Protected 

Import Capacity (PIC) would cause reduced or no reinforcement.  

The Interruptible capacity may be greater than the difference 

between the MIC and PIC where the customer volunteers 

further capacity to be interruptible.

Demand 
Capacity Rate 

Capacity Costs

MIC x days in the year

MIC - PIIC - VIIC

MIC
x=

44 “Guide to Capacity Management”, UK Power Networks
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typical demand or generation customers. Alternatively, the 

pre-existing categories could be adjusted after a wide industry 

consultation in order to be better suited for the case of storage.

When a storage system solution is implemented and priced 

under the current CDCM, it would be normal to assign 

it to a demand category for the import MPAN and to a 

generation category for the export MPAN. However, there 

is no specific category for storage and in addition it would 

be unclear on how to classify storage when it is used in 

conjunction with on-site generation. The tariffs for demand 

are generally straightforward, however generators under 

the current DCUSA and Engineering Recommendation P2/6 

documents, are classified in two categories; Intermittent 

and non-intermittent.  The default treatment is therefore to 

classify storage export as generation; although there is also  

currently no specific guidance on whether it should be 

classified as intermittent or not. Table 15 summarises the 

current definitions of each type.

DCUSA and specifically the CDCM, specify different unit rate 

charges for each category. Non-intermittent generation has 

three unit rate charges while intermittent generators have 

a single unit rate charge. As a result the non-intermittent 

generators receive a significantly higher unit rate when 

generating at peak times compared to intermittent generators.  

An example of the tariff difference between an LV intermittent 

and an LV non-intermittent connection for Eastern Power 

Networks (EPN) is shown in Table 16.

It should be noted that this issue affects the EDCM 

in a similar way. Intermittent generators do not get 

credits for exporting energy during the super-red 

period when they are classified as such under the 

EDCM; however, it is easier to recognise the impact of 

the two classifications on the CDCM model. The SNS project 

estimated the relative differences based on the different  

B.  An energy storage operator could enter into an Ancillary 

Capacity Service agreement to offer Voluntary Interruptible 

Import (or Export) Capacity. In case there was a need for 

load shedding for the active management purposes, this 

would mean both reduction in DUoS charges and possible 

remuneration for offering this service, and reflects directly an 

implementation of the Contracted Services business model 

previously identified in Table 1. 

 

The results of the investigation into the contribution of storage 

to the Security of Supply, which is also being carried 

out by the SNS project, and concluding in January 2016, could 

prove further benefits tocapacity from storage. If storage was 

formally incorporated intorevisions of ETR130/P2-6 Security  

of Supply standards and proved to provide release of network 

capacity instead of capturing it, further propositions could be 

made for rewards or incentives.

6.2	Lack	of	categorisation	with	storage	in	CDCM

6.2.1	Overview	of	issues	

6.2.1.1	Intermittent	versus	Non-Intermittent	categorisation

Current use of system charges and pricing models under CDCM 

are not designed with energy storage in mind. The nature 

of storage allows it to behave both as an electricity demand 

asset when importing energy as well as a generation asset 

when exporting energy.  The periods in which storage imports 

and exports energy depends on the storage applications and 

services it offers during specific periods, hence the operating 

electricity import/export profiles may significantly vary.  

Therefore it is unclear how to recognise all the different cases 

and scenarios that a storage system can be used for within 

the current CDCM profiles available. This lack of categorisation 

for storage creates a number of issues that are described in 

this section. It should be noted that there needs to be clear 

justification on the reasons for creating new dedicated categories 

for storage otherwise it might appear as discrimination towards 
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Definition

Types

Tariff

Intermittent

Generation plant where the energy source of the 

prime mover cannot be made available on demand, 

in accordance to the definitions in Engineering 

Recommendation P2/6.

• wind, 

• tidal, 

• wave, 

• photovoltaic and 

• small hydro

The operator has little control over operating times 

therefore, a single-rate tariff (based on a uniform 

probability of operations across the year)

Table 15 - Definition of intermittent and non-intermittent generation based on P2/6 ER

Non-intermittent

Generation plant where the energy source of the 

prime mover can be made available on demand, 

in accordance to the definitions in Engineering 

Recommendation P2/6.

• combined cycle gas turbine (CCGT), 

• gas generators, 

• landfill, 

• sewage, 

• biomass, 

• biogas, 

• energy crop, 

• waste incineration and 

• combined heat and power (CHP)

A three-rate tariff will be applied to generation credits 

for half-hourly settled non-intermittent generation.

HV	Generation	Intermittent

HV	Generation	Non-Intermittent

Unit	rate	1	
p/kWh		(red/black)

-0.632

-6.857

Table 16 - example charges for HV Generation for EPN - Difference between intermittent and non-intermittent 

Unit	rate	2	
p/kWh		(amber/yellow)

-0.632

-0.030

Unit	rate	3	
p/kWh		(green)

-0.632

-0.012
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typical operational profiles as described in Section 3.3 

and compared the income generated from DUoS unit 

rates for each profile if classified as intermittent versus 

being classified as non-intermittent.



The above analysis suggests that to avoid overly penalising 

storage operators, there is a need to agree a common approach 

for categorisation of standalone storage installations with 

respect to intermittent and non-intermittent distinction to 

avoid inconsistencies in application, and resulting impacts on 

operational costs and revenues for storage operators.  

Based on the definitions from P2/6 above, even though 

the “prime mover” of storage systems may technically be 

made available on demand (excluding any scheduled and 

un-scheduled outages that are anyhow considered in the 

classification of all plants), the energy capacity constraint of 

a storage system impedes continuous indefinite operation.  

Figure 7 shows relative values using one typical profile for each 

of the example operational service profiles defined previously 

in Section 6.1.3.  For example, if the storage system of SNS was 

used for a year to provide DFR (middle column in Figure 7), 

the DUoS income would be approximately equal, irrespective 

of whether the storage was assigned an intermittent or non-

intermittent tariff. Clearly, the non-intermittent tariff would be 

favourable in all other cases investigated. It should be mentioned 

that the example profile used for arbitrage has not considered 

the DUoS charges, but only the market prices of electricity; 

there have not been any electricity units assigned during the 

red period, hence there are not any red period credits to boost 

the DUoS income for the non-intermittent tariff assignment.  

Figure 7 - Estimated income based on intermittent/non intermittent classification for SNS
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energy and consumes energy) site into intermittent or non-

intermittent depends on the type of the generation but also 

the categorisation and size of storage and the metering 

arrangements. A number of different cases have been identified 

and are examined as follows:

•			Case	 1:	 Non-intermittent Generation and storage sharing 

one metering point with either a single export MPAN or one 

MPAN for import and one MPAN for export (Figure 8): The 

connection capacity of the site could be up to the sum of 

the individual MECs of the generator and the storage. If the 

connection capacity is the MEC of the generator (or lower if 

Generation Side Management (GSM) agreements evolve to 

CDCM), then the site would be classified as non-intermittent 

as the categorisation of the generator would drive the site 

categorisation. However,

-   If the connection capacity is the sum of the maximum output 

of the generator and the storage, it could be argued that the 

categorisation of the storage would drive the categorisation 

of the site.

Hence, the case of energy storage is not largely dissimilar to 

any plant with predefined capacity or finite fuel. A second 

consideration is that different storage system technologies may 

have different response times and the etymology of “available 

on demand” for the prime mover needs to be re-assessed and 

clearly defined.  For example, an 11kV storage system, like the 

storage system at Leighton Buzzard, with a power electronics 

interface may have a response time of a less than a second, 

while a liquid-air storage system may require up to 20 minutes 

before dispatch when starting from ‘cold’46.

6.2.1.2	 Configurations	 of	 energy	 storage	 and	 renewable	

generators

Cases in which storage installations are not standalone but 

integrated with additional energy resources also require 

additional investigation, with respect to intermittent and non-

intermittent categorisation. Storage systems may be installed 

alongside generators for a number of reasons that include 

(but are not limited to) renewable generation smoothing 

and electricity market participation. The categorisation of a 

prosumer’s (a customer who is both generating/producing 

Figure 8 - Example configuration for an installation with both generation and storage – non-intermittent generation and storage sharing 
one metering point

46 http://www.epj-conferences.org/articles/epjconf/pdf/2014/16/epjconf_e2c2013_03002.pdf

Point of 
Common
Coupling

Storage

Meter Non-Intermittent
Generator

Distribution
Network
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•			Case	2: Generation and storage have separate meters (Figure 

9) and the storage has one import MPAN and one export 

MPAN: In this case, the generation connection agreement 

will be driven by the categorisation of the generator and the 

storage connection agreement by the categorisation of the 

storage system. 

-   If the generator’s capacity is higher than the storage’s capacity 

and the connection capacity is the MEC of the generator, the 

categorisation of the generator would drive the categorisation 

of the site, i.e.  non-intermittent. If the generator’s capacity is 

lower than the capacity of the storage and the connection 

capacity is the MEC of the storage, the categorisation of the 

storage would drive the categorisation of the site.

Figure 9 - Example configuration for an installation with both generation and storage – generation and storage have separate meters

Figure 10 - Example configuration for an installation with both generation and storage – Intermittent generation and storage share 
one metering point
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depend heavily, for example, on the type of primary application 

the storage is to be used for, as well as its installation 

configuration with any other generating (or load) technologies.  

A summary of the main factors that are identified include (but 

are not limited to):

•   Response time: this parameter would require consideration of 

end to end (e.g.  from the operator until the actual dispatch) 

estimation/calculation of the response time and needs to 

be considered in comparison to the group demand.  Storage 

systems and operators that would be able to divert power 

capacity from the storage system to support P2/6 challenges 

within short timescales (<1-2 hours) could be considered to 

be more ‘non-intermittent’;

•   Type of control and communication systems and reliability 

considerations of the subsystems related to them. For 

example, the ability of a DNO to directly use the storage for 

supporting the network on call for response under specific 

circumstances may greatly enhance the confidence and 

value of the storage to the network;

•   Response period: this parameter would require consideration 

of the energy duration of each storage system.  If the storage 

energy capacity is of a magnitude that is sufficient to provide 

appropriate P2/6 support (for example for a typical peak 

demand duration of 1-2 hours), then it could be considered to 

be more ‘non-intermittent’ than a very short duration system 

that could provide no meaningful support, even if it were 

available on demand;

•   Installation configuration: whether the storage is a standalone 

installation or integrated with other energy resources, loads 

or demand side response resources;

•   The technology type of the storage and the particular primary 

service(s) that the storage is providing.  

These factors are summarised in Table 17 below, alongside an 

indication of the considerations that may be used by network 

•			Case	 3: Intermittent Generation and storage sharing one 

metering point with either a single export MPAN or one 

MPAN for import and one MPAN for export (Figure 10): The 

connection capacity of the site could be up to the sum of the 

individual MECs of the generator and the storage.  

-   If the connection capacity is the sum of the maximum output 

of the generator and the storage, it could be argued that the 

categorisation of the site would be driven by the generator 

and hence the site would be an intermittent connection.

-   If the generator’s capacity is higher than the storage’s 

capacity and the connection capacity is the MEC of the 

generator (or lower if GSM agreements evolve to CDCM but 

still higher than the size of the storage), the categorisation of 

the generator would drive the categorisation of the site.

-   If the generator’s capacity is lower than the capacity of the 

storage (or the agreed MEC of the generator due to a GSM 

agreement is lower than the capacity of the storage) and 

the connection capacity is the MEC of the storage, further 

investigation would be required considering the application 

of the storage.  

It should be noted that Cases 1-3 described above are 

indicative; numerous further cases could exist and would need 

to be studied, and these include: configurations of integrated 

installations of storage, generators, loads and demand side 

response resources.  

6.2.2	Potential	solutions/recommendations

An understanding and agreed framework for identifying 

whether storage should be considered as intermittent or 

non-intermittent is required to avoid inconsistent application 

under CDCM for storage operators, and is further considered 

below.

Based on the analysis conducted in this section, a consideration 

of various factors is needed, and the correct categorisation will 
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Nevertheless it might prove difficult to address without 

numerous appropriate categories the significant differences in 

network impact that storage installations may have. As described 

above, a single category for ’storage’ as a technology would 

not be able to sufficiently distinguish between the significantly 

different primary applications or services that different storage 

systems may carry out, as well as the different technologies and 

installation configurations that may become prevalent.

Planners or DUoS charging teams to assess the applicability of 

an intermittent or non-intermittent categorisation.

Looking beyond the existing frameworks, the creation of 

new, dedicated tariffs for storage for metered/unmetered 

standalone installations and according to different voltage 

levels would possibly help in the deflection of the storage 

categorisation mentioned above.  

 
Response	time	

Control	and	
Comms

Response	
period

Installation	
Configuration

Technology	
and	
Application	
type

Intermittent

•   Response time variable or uncertain depending on 

other service contracts in place.

•   Long duration response time due to technical 

constraints that would not help mitigate P2/6 

support issues

•   Lack of suitable control system or communications 

that would allow on-demand control of the storage 

system, perhaps from a remote control centre.

•   Unreliable communications links to operators or 

control systems.

•   Short-duration energy storage systems, relative 

 to group demand peaks or P2/6 compliance   

 conditions.

•   Storage systems installed as an addition to a larger, 

intermittent generation facility, where the storage 

doesn’t make a material change to the level or 

profile of output

•   Technologies that are able to provide only very 

 short duration responses, e.g. flywheels and 

 super-capacitors.

•   Storage systems where primary applications 

preclude the ability for the storage system from 

carrying out a different response on-demand 

 (either commercially or technically).

Table 17 – Factors affecting categorisation

Non-intermittent

•  Guaranteed shorter duration response time, 

allowing relatively rapid P2/6 support to be 

provided if required.

•   Flexibility to divert operations from alternative 

applications on demand.

•   Control systems that would facilitate the near 

 real time control and remote operation of a 

 storage system.

•  Responsive operators with authority to divert and   

 instruct specific response on demand.

•  Storage systems with energy duration in line with, or  

 in excess of group demand peaks or P2/6 conditions.

•  Storage systems installed as standalone assets; 

 or those paired with non-intermittent generators.

•   Storage systems installed alongside intermittent 

generators, but at a scale that allows significant 

changes to the profile of output – for e.g. full 

 firming of renewable output

•   Technologies that have the potential to provide 

reasonable duration of response, assuming an 

appropriate state of charge.

•   Storage systems where primary applications do 

 not preclude the ability for the storage from carrying   

 out a different response, or where response 

 profiles are repeatable and predictable.
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that is composed of capacitive elements (that are said to 

produce reactive power) or inductive elements (that are said to 

consume reactive power).  

The current reactive power charging methodologies under CDCM 

indicate that loads or generators are charged for their reactive 

power demand or supply only during the half-hourly periods in 

which reactive power consumption or supply exceeds by 33% 

the active power demand or supply respectively. The charge is 

calculated by multiplying the excess amount (in kVArh) with 

the reactive power tariff (in p/kVArh). An example is shown 

in Figure 11.

Therefore clarifications of existing categories might be required 

and their definitions might need to be enhanced; which, based 

on the factors introduced above, would have to be discussed 

amongst all DNOs and incorporated into current CDCM practices 

and the DCUSA.  

6.3	Reactive	power	charges	under	CDCM

The final area identified relating to distribution charges that 

is relevant for energy storage is the provision and charging of 

reactive power.

Electrical equipment that is connected to distribution networks 

may require reactive power to operate; specifically equipment 

Figure 11 - Reactive power charge – Power flow direction
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6.3.1	Overview	of	issues	

The above method is considered fair for pure loads or generators 

that in general require very low amounts of reactive power to 

operate (generally the average reactive power consumption 

of a load or generator is much less than the active power).  

However, a storage device equipped with a power electronics 

interface (like the energy storage system used in SNS project), 

has the ability to operate in 4-quadrants as shown in Figure 12.  

The 4-quadrant operation functionality is important because 

reactive power control from energy storage systems may be 

used for directly supporting the distribution network in the 

following cases:

The reason for this is that excess reactive power charges are 

calculated per MPAN. Therefore for a storage device with two 

MPANs (i.e.  one MPAN for import and one MPAN for export), 

the charges are calculated only for the half-hours where there is 

both reactive and active power exchange, as shown in Table 18.

In contrast to the CDCM, the EDCM does not include a separate 

charge component for any reactive power flows (kVAr) for either 

demand or generation. However, the EDCM charges do reflect the 

effect on the network of the customer’s power factor, for example 

unit charges can increase if the site’s power factor is poor. 

Improving a site’s power factor will also reduce the maximum 

demand (kVA) for the same power consumed in kW thus 

providing scope to reduce the agreed capacity requirements47.

Action

Zero Reactive

Reactive Import (33% more than active)

Reactive Export (33% more than active)

Active	Import

0

Charges apply

Charges apply

Table 18 - Reactive power charges for different storage actions within the same half-hour

Active	Export

0

Charges apply

Charges apply

Zero	Active

0

0

0

Figure 12 – Graphical representation of 4-quadrant operation

47 http://www.ukpowernetworks.co.uk/internet/en/about-us/documents/EPN-LC14-Statement-Effective-1st-April-2015-V2-Final.pdf 
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Figure 13 illustrates this ability of the ESS to provide peak shaving: 

in this particular test conducted on 10 March 2015, the loading 

limit of the substation was set to 28.5MVA. From approximately 

17:30 to 19:17, the ESS was continuously dispatched with both 

active and reactive power to limit the substation loading to 

28.5MVA that would otherwise exceed 30MVA. The contribution 

of reactive power reduced the amount of active power (and 

hence energy) needed to respect the set loading threshold.  

Figure 14 shows the ability of the ESS to provide peak shaving 

and losses minimisation by correcting the power factor at the 

substation level. In a subsequent test conducted on 24 April  

2015, the loading limit of the substation was  

artificially set to 18.5MVA and the reactive power limit 

•			Peak	shaving	during	N-1	conditions (e.g. instead of fully 

discharging the storage with real/active power (MW) to 

provide peak shaving, it is possible to discharge it with 

apparent power (MVA) utilising the converter interface for 

reactive power support), minimising the draw of real power 

from the batteries;

•				Losses	 minimisation (power factor correction) (e.g. the 

storage device may supply reactive power continuously (or 

on demand) to the distribution network to minimise variable 

energy losses);

•				Voltage	 control	 (e.g. the storage system can be used to 

provide voltage control using reactive power control in the case 

of on-load tap changer failure, if the storage is connected to a 

primary or grid substation, or if the storage is connected to LV).  

Figure 13 – Peak Shaving Test using Active and Reactive Power Dispatch from the ESS with Apparent Power Threshold set to 28.5MVA
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(e.g.  storage can provide reactive power to minimise losses 

or shave the peak in parallel to providing active power 

control for market participation)

•	 	Reserve (e.g.  the storage can provide reactive power to 

minimise losses in parallel of reserve delivery to the TSO)

•	 	Response (e.g.  the storage can provide reactive power to 

minimise losses in parallel of response delivery to the TSO).  

•	 	Recharging (e.g.  storage can provide reactive power to 

minimise losses or shave the peak while re-charging to bring 

the state of charge to an appropriate level for delivery of a 

subsequent service).

was set to 0. The ESS was continuously dispatched using 

both active and reactive power to minimise the reactive 

 power at the substation level but also limit the substation loading 

to 18.5MVA that would otherwise reach 20MVA.

The reactive power control functionality from energy storage 

systems may also be used in parallel to other services that 

can be delivered from storage to minimise the losses and/or 

provide peak shaving, such as:

•			Market	 Participation	 such	 as	 arbitrage	 and/or	 tolling 

Figure 14 – Peak Shaving Test using both Active and Reactive Power Dispatch from the ESS to Improve Power Factor
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agreed with National Grid and implemented in the SNS control 

system. Reactive power export was set as a second priority 

service with an export of 3.75MVAr. It can be seen in the graph 

that when grid frequency exceeded the pre-defined deadband, 

active power was dispatched.  Reactive power was continuously 

dispatched with full 3.75MVAr apart from the periods when 

active power was required; during these periods, due to the 

setting of reactive power as a second priority, reactive power 

was dispatched with best efforts.

Figure 15 and Figure 16 show the concurrent delivery of active 

and reactive power for two 15-minute periods using second 

by second real data from the SNS project. These profiles are 

equivalent to parallel delivery of market services or reserve or 

recharging with reactive power support.

Figure 17 shows the concurrent delivery of dynamic frequency 

response with reactive power for a 30-minute period using 

second by second real data from the SNS project. Active power 

was dispatched according to the real time grid frequency and 

based on the frequency droop characteristic that has been 

Figure 15 – Concurrent Export of Active and Reactive Power
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Figure 16 – Concurrent Export of Reactive Power with Import of Active Power
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The SNS system is connected to the distribution network via 

an 11kV underground cable connection to the secondary side 

of the Leighton Buzzard Primary Substation. Two hypothetical 

connections (one generation connection and one demand 

connection) were considered to investigate the impact on LLFs.  

The hypothetical generation and demand connections were 

assumed to connect to the 33kV side of Sundon Grid. This is 

shown in Figure 18.

The following four cases were created and the results are 

shown in Table 19:

•			Case	1:	The reactive power from the SNS system is 0. The LLF 

for the Generator is calculated.

•			Case	2: The reactive power from the SNS system is 7.5MVAr 

(export). The LLF for the generator is calculated.

Despite all of the potential applications outlined above, the 

current reactive power charging regime does not incentivise 

or reflect these potential benefits of storage reactive power 

output, for those technologies with the capability.  In fact in 

some cases, there may be additional charges incurred for 

storage operators when exporting/importing reactive power 

under actions that are supportive to the network.

The contribution of reactive power from storage units may also 

affect the Line Loss Factors (LLFs) of demand and generation 

customers.  Line Loss Factors are multipliers which are used to 

scale energy consumed or generated in order to account for 

losses on the distribution network. LLFs are applied in both Central 

Volume Allocation (CVA) and Supplier Volume Allocation (SVA)48  

where required. A case study was created to investigate the 

impact of the reactive power contribution from the SNS system.  

Figure 17 – Concurrent Delivery of Dynamic Frequency Response and Reactive Power
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Figure 18 – Single Line Diagram showing the hypothetical connections to Sundon 33kV
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methodologies take into account only the five periods shown 

in Table 19 to reflect the loading conditions in the whole 

distribution network. A high uptake of DSR, energy storage and 

other smart technologies including but not limited to electric 

vehicles, heat pumps, is anticipated to alter the loading of 

distribution networks, hence a higher resolution assessment 

might need to be considered in the future for more optimal 

reactive power services.  

6.3.2	Potential	Solutions

The contribution of reactive power that energy storage may 

offer for network support, is not currently recognised (nor 

remunerated) under the current DUoS framework. On the 

other hand, uncontrolled provision of reactive power may 

cause a number of issues including but not limited to voltage 

fluctuations, on-load tap changer failures (or overuse) and 

increases in network losses.  

Coordinated provision of reactive power support could therefore 

be useful to realise benefits on the networks and avoid 

underutilisation of storage system capabilities. Some possible 

solutions are:

•  Incorporation of reactive power support provision as part of a 

storage licence, where the capability exists;

•  Reductions in the reactive power charge ‘at source’ for 

network assets that can offer appropriate reactive-power 

network support services;

•			Case	3: The Reactive Power from the SNS system is 0. The LLF 

for the Demand customer is calculated.  

•	 	Case	4: The Reactive Power from the SNS system is 7.5MVAr 

(export).  The LLF for the Demand customer is calculated.

Cases 1 and 2 indicate that the losses are marginally increased 

with the export of reactive power from the storage system.  

Conversely, in the case of demand, the losses would be slightly 

reduced thus the contribution of reactive power would be 

perceived as positive for the new connection.  

The results of the case studies indicated that reactive power 

provision from energy storage may alter the network losses and 

affect the LLF of customers (and consequently their energy-related 

charges). However, losses and reactive power consumption in 

networks vary with time and location depending on customer 

equipment and the time and duration of its use. Consequently, 

to minimise losses in networks using reactive power capability 

of power electronics interfaced converters, individual site 

assessments need to occur because a single operation strategy 

(e.g.  constantly export maximum reactive power based on the 

converter’s capability) might be suboptimal or have adverse 

effects (e.g.  in the case that the reactive power consumption 

of a substation is less than the reactive power export of the 

reactive power source and the source is fully exporting reactive 

power, the substation loading and losses will increase).   

It is important to also note that current LLF calculation 

LLF

Difference

Demand

Table 19 - Line Loss Factors for the four cases

Generation

Case	1

0.998

Case	2

0.994

Case	3

1.020

Case	4

1.019

-0.001-0.004
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•  The impact on network losses (as identified in the four case 

studies of Section 6.3.1) and consequent charges for other 

customers;

• the impact on tap changing controllers of transformers;

•  the impact on voltage stability and the avoidance of 

“hunting”, where different control regimes compete to 

resolve the same or different network constraints that 

impact normal network operation.

The remuneration provided to the resources for providing 

reactive power support services would therefore need to 

consider the following factors:

•  The amount of reactive power required to resolve a specific 

constraint at a network location;

•  The costs associated with the provision of reactive power 

support from the asset operator’s perspective;

•  The alternative options for the provision of reactive power 

support and the associated costs ,e.g.  Static VAR Compensators;

•  The monetary benefit gained from reactive power support 

provision to network operation and the cost to distribution 

customers.

6.4	Recommendations	and	actions	required

In order to address the issues identified in this Section, our 

recommendations can be summarised as follows:

R10.	Reconsider	whether	current	charging	methodologies	

are	appropriate	for	storage	

Current distribution charging methodologies consider primarily 

the voltage level at which the connection is made, which drives 

implementation under either the CDCM or EDCM regime.  These 

methodologies have been shown to have significantly different 

impacts on resulting operational costs for storage operators, 

with our analysis showing that EDCM is more favourable in 

most operational scenarios which would tend to favour storage 

operations at the higher voltage levels.

•  The design of a mechanism or commercial service for 

reactive power support to the distribution network that 

provides a remuneration, equivalent to that of any reactive 

power charges incurred during the provision of reactive-

power network support services.  

Implementation of a storage licence could provide a route to 

include provisions for appropriate reactive power provision 

from power-electronics based storage-systems, allowing the 

DNO to specify the extent or nature of reactive power that 

would be appropriate in a specific location.

The reduction of reactive power charges for network assets 

that offer support services should be assessed on a per site basis 

depending on the network requirement and the capability of the 

asset. It is envisaged that reactive power support may be provided 

by any power electronics interfaced asset either in the form of: 

•  a proactive control, i.e. constant reactive power output based 

on the asset’s capability or based on a pre-agreed schedule 

(e.g. timed output based on forecast reactive power 

requirements), or 

•  in the form of a reactive control, i.e. incorporating specific 

network measurements that may trigger specific output of 

reactive power, e.g. a voltage measurement at a network 

location may be used to trigger reactive power output to 

bring the voltage within specified limits.

The implications of developing control regimes include the need 

for an appropriate commercial framework under which these 

may operate and the identification of clear costs (including 

additional equipment and controller costs as well as converter 

degradation costs) and benefits for the network for operating 

them to resolve specific network constraints or improve network 

operation. Provided that reactive power support requirements 

are time and location dependent, the following side effects 

from reactive power control regimes should be considered:

Smarter Network Storage - Recommendations for regulatory and legal framework | 73



These approaches are already under consideration and 

development by UK Power Networks, and other DNOs, and 

DNOs should continue to be encouraged that these are made 

available as soon as possible to the emerging market for 

network support services.

R12.	Work	towards	an	agreed	framework	for	categorising	

storage	installations	into	intermittent	or	non-intermittent	

resources	under	CDCM	connections.

Assuming current CDCM regime continues to apply, the 

categorisation of storage systems into non-intermittent or 

intermittent tariffs has a clear impact on the monetary charges 

and benefits the storage owner receives from the assignment 

and application of the respective tariff.  However, it is unclear 

how storage, when performed for different services, should be 

classified by DNOs.

An agreed framework amongst DNOs (and subsequent 

inclusion into DCUSA) needs to be agreed to clarify a process 

for assessment of the intermittency of storage systems and 

avoid inconsistent application that could place certain operators 

at financial disadvantage. Based on the analysis conducted in 

Section 6.2, a consideration of various factors is needed, and 

the correct categorisation will depend heavily, for example, 

on the type of primary application the storage is to be used 

for, as well as its installation configuration with any other 

generating (or load) technologies. An overview of the range of 

considerations that could be applied in a framework has been 

provided, and should be taken forward, for example as part of 

ongoing revisions to security of supply standards.

R13.	 Consider	 appropriate	 reactive	 power	 support	

mechanisms

The reactive capability of storage systems and other distributed 

energy resources that are interfaced via power electronics with 

the network is currently un-utilised and not remunerated.  This 

leaves no incentive for storage providers, particularly under the 

It is recommended to review whether this is an unintended 

consequence of the current charging regimes that should be 

revised, to incentivise further the adoption of storage at lower 

voltage levels.

Under CDCM, new dedicated tariffs for storage for metered/

unmetered standalone installations and according to different 

voltage levels would possibly help in avoiding disincentives for

low-voltage connected storage. However these should reflect the 

broad potential range of applications or services that different 

storage systems may carry out, as well as the different 

technologies and installation configurations that may  

become prevalent.

R11.	DNOs	should	continue	to	develop	optimised	connection	

and	 distribution	 charging	 agreements	 for	 storage	 (and	

other	flexibility)

Storage is currently perceived as a generator and load in terms 

of its connection to the network. Firm connection agreements 

would typically use the maximum import and export capacity 

of the storage system, which would entail a range of fixed and 

capacity costs for the storage operator which are challenging to 

offset from export benefits, for example super-red rate credits.

Greater collaboration with developers and use of connected 

storage to support distribution network constraints, under a 

Contracted Services model, could be facilitated by the use 

of connection agreements that incorporate elements of 

interruptible or dispatchable capacity, considering the individual 

characteristics of the installation (i.e.  standalone or integrated 

installation with DG and/or demand side response resources 

or flexible loads) and the purpose of the storage system (i.e.  

the services it is aimed to provide). These ‘Ancillary Capacity 

Service Agreements’ could both help to reduce elements of 

the fixed and capacity distribution charges whilst potentially 

also providing a new revenue stream based on the avoided 

reinforcement cost of the network operator.
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Contracted Services model, to provide reactive power exchange 

that may be beneficial for the network. It should therefore 

be considered whether to incorporate provisions for reactive 

support into any new storage licence.

However, reactive power exchange between resources and the 

network may also negatively impact the technical operation 

of the network (i.e.  voltage, thermal loading and losses), the 

lifecycle of assets (i.e.  tap changers utilisation) but also impact 

the customer charges from impact to line loss factors.

A standard process for assessing the contribution of reactive 

power support to network operation is therefore required with 

the aim to identify whether reduction of reactive power charges 

to assets that offer reactive power support services is desired, 

or whether the development of a commercial mechanism for 

procuring more dynamic reactive power support services from 

power electronics interfaced resources is beneficial.
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Business rates 
treatment

7



the “cumulo” is also maintained to assess property that would 

otherwise span multiple lists, which primarily covers public 

utilities. Notably, the railways, telecoms companies, the water 

industry, together with gas and electricity networks (distribution 

and transmission) companies are dealt with centrally.  

The property of these companies necessary to provide their 

statutory service obligation – known as “operational” property 

or land – are valued using a statutory formula set out under the 

Central Rating List (England) Regulations 2005. In essence, the 

operational property that each of these companies holds (plus 

cables, pipelines and wires) in order to enable it to provide their 

core statutory service is valued as a single rateable unit know 

as a hereditament as rating each parcel of land (or property) 

that such companies own would have little value on its own.  

An electricity distribution tower only holds some value when a 

functioning electric line is suspended from it and it is conducting 

electricity. The primary grounds for a hereditament to be 

included in the central list, or cumulo, are that it is occupied, 

or if unoccupied, owned by one of the “designated persons” 

i.e.  the DNO licence holder, recorded in the Central Rating List 

Regulations. Subsidiary or parent companies of DNO’s have a 

separate legal existence and hereditaments occupied by them 

therefore do not qualify unless specific provision is made.

DNO’s such as Scottish Power’s MANWEB DNO area that spans 

across the England and Wales border is split into two and 

appears as a hereditaments on both the English and the Welsh 

central lists. The two Scottish DNOs are the responsibility of the 

Scottish Assessors. The assessment and collection of rates in 

Scotland and Wales is now fully devolved to those countries’ 

respective parliament and assembly. In practice the Scottish 

Assessors tend to follow the Valuation Practice adopted in 

England & Wales.

Other property occupied by the DNO and not falling under the 

definition of operational property, is deemed an “excepted 

7.1	Background

Business rates are a property tax originally used to fund local 

services which are generally based on property values. The 

roots of this tax can be traced back to the Poor Laws of 1572 and 

1601. A system of rates that were used to fund local government 

and services then evolved over the next 375 years.  The General 

Rate Act of 1967 established a local tax in England and Wales 

on both domestic and non-domestic property; this was based on 

property rental values. It retained many of the concepts of how to 

identify a rateable property from the older rating system which is 

still in use today. The General Rate Act was replaced by the Local 

Government Finance Act (LGFA) of 1988, which came into force 

on 1 April 1990 and introduced the community charge (or poll 

tax) in respect of domestic property.  This tax was later replaced 

by the Council Tax in 1993.  The LGFA also dealt with non-domestic 

properties, which were charged under a uniform business rate set 

by central government, known as business rates.  

All business rates income collected by local councils formed 

a single, national pot which was then distributed by central 

government in the form of a formula grant. This meant that 

a universal rate multiplier set centrally was applied.  In order 

to increase the incentive for local authorities to make the right 

decision for businesses in their area, in 2013 the government 

introduced the business rates retention scheme. This allows 

most local authorities to keep half of all business rates growth, 

giving councils an incentive to grow and encourage enterprise 

and job creation. Further incentives exist in areas designated 

Enterprise Zones, but setting-up such areas requires central 

government approval.  

Every five years a non-domestic rating list held by each local 

authority, first prepared in 1990, is updated by the Valuation 

Office Agency (VOA) to reflect property rental changes. The 

current list came into operation on 1 April 2010 and is still in force 

today as the government have delayed the current revaluations 

process by two years until 2017. A central rating list, known as 
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and telemetry, should not be rateable.  This exemption has now 

been incorporated into the plant and machinery regulations 

and appears to extend to storage as well as generation, if 

installed as part of and ancillary to a distribution hereditament 

(i.e.  built on “operational” land) at a distribution substation.  It 

would thereby be owned by the DNO, as is the case for the SNS 

device at Leighton Buzzard.

This exemption, Class 1 (d)(i) in the amended Valuation for 

Rating (Plant and Machinery) (England) Regulations 2000, 

however, does not only just relate to a designated person i.e.  a 

DNO. The wording is as follows:

“excepted plant and machinery” means plant and 

machinery on a hereditament used or intended to be used 

for the generation, storage, transformation or transmission 

of power where either—

(i)			 the	power	is	mainly	or	exclusively	for	distribution	for		

	 sale		to	consumers;   or

(ii) 

(aa)  the plant and machinery is that of a combined heat and 

power station which is fully exempt or partly exempt 

within the meaning of paragraph 148(2) or, as the case 

may be, 148(3) of Schedule 6 to the Finance Act 2000, and

(bb)  the plant and machinery is within head (b), (c), (d) or (k) 

of Table 1 below, and

(cc) the power is at least in part electrical power.”

This would appear to therefore extend to cover any storage 

plant, providing the power provided is mainly or exclusively for 

distribution purposes, i.e.  irrespective of ownership providing 

its main purpose is to support the distribution network to 

which it is connected. On this basis it could be concluded that 

a storage plant, such as the SNS device in Leighton Buzzard 

where the primary purpose is to provide network support as 

an alternative to conventional reinforcement, would fall under 

the definition of excepted plant and as such would be exempt 

hereditament” and therefore listed on the local list and subject 

to normal business rates, such as office accommodation that 

has access direct from the public highway rather than across 

operational land. There are some exceptions if such offices 

are located on or above, an operational site. (Only property 

occupied or owned by the DNO falls to be included in the 

cumulo assessment). The use of the premises must be wholly 

or mainly for the purposes of the DNO acting as an electricity 

distributor or for ancillary purposes.

The Electricity Supply Industry (ESI) was nationalised after the 

second-world war and regional companies known as area 

boards were created.  The primary purpose of these nationalised 

area board companies was to develop the expansion of the ESI 

by extending grid connections and the distribution networks, 

with no specific focus on making a profit. As such the hitherto 

method of calculating the rateable value of such companies, 

the receipts and expenditure method which is based upon 

the assessment of profit creation, was no longer appropriate.  

Instead the rateable value of each network was prescribed 

by formula regulation and as such detailed examination of 

the rateable v.  non-rateable boundary was not required. This 

method of assessment continued after the privatisation of the 

ESI in the early 1990s and continued in operation up until 2005.

In 1996 a committee was appointed under the chairmanship 

of Derek Wood CBE QC, principal of St Hugh’s College, Oxford.  

This was known as the second Wood committee as Mr Wood, a 

lawyer by training, had previously presided over a committee 

set up in 1991 to look at the Rating of Plant and Machinery.  

The second Wood committee was asked to consider the extent 

to which the plant and machinery of the utility industries then 

subject to prescribed assessments (such as the ESI) should be 

rated under the principles governing the rating of plant and 

machinery. The committee recommended that most process 

plant and machinery on an electricity transmission or electricity 

distribution hereditament, primarily the transformers, switchgear 
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the law. An amendment to the Local Government Finance Act 

1988 ensured that meters are rateable as a DNO hereditament 

irrespective of who owns them.

7.2	Method	of	Valuation

As no rental evidence exists for a DNO, the method of valuation 

for a DNO hereditament is between the receipts and expenditure 

method and the contractor’s method. Historically the receipts 

and expenditure method has been the preferred method of 

valuation used by the VOA for the valuation of a public utility.  

This method of valuation was, by rule of law the only method 

that could be used. However this was abolished from 1 April 

1990 under statute that specified both the contractors and 

the receipts and expenditure method of valuation must be 

considered.  However the VOA considered the following factors:

• Whether the property is occupied for profit;

•  If, to generate those profits, the DNO must occupy the 

network; and

•  Whether the revenue and expenditure of the property can be 

identified with ease from the regulatory accounts.

On this basis the VOA has concluded that a receipts and valuation 

method of assessment is the most appropriate method by which 

a DNO as a whole under the “cumulo” should be valued.  It is also 

the most likely method that would be used to assess a storage 

device that had been built to make a commercial return, if it did 

not qualify under one of the exemptions referred to above.

The central rating list for England 2010, based on a valuation date 

of the 1 April 2008 lists the following table records the rateable 

values for each of the three DNO areas owned and operated by 

UK Power Networks. With a current rate in the pound (2014/15) 

of 47.1. plus a 1.1p small business rate supplement. This equates 

to an average cost per customer of £7.70. Additional to this is the 

cost per customer for the rates due on all the attached meters of 

more than £1 per customer MPAN.

from rating assessment irrespective of ownership (excluding 

the building housing the plant and the land). This principle is 

supported by the Valuation Office Agency (VOA) in a response 

to Swanbarton Limited49. 

A further exemption, also supported in the letter from the 

VOA above relevant to storage, is provided for in the above 

plant and machinery regulations. Under Class 1 (c)(i), any plant 

within a hereditament beyond the first distribution board is not 

considered for rating assessment. Therefore the configuration 

and design of a storage device may also be critical if an 

exemption under class 1 (d)(i) does not apply.

The Central Ratings Regulations 2005 determine the 

hereditaments which appear on the central rating lists but they 

do not determine which parts of the property are rateable.  This 

is determined by reference to statute, case law and in particular 

the plant and machinery regulations. The main rateable parts of 

the electricity distribution networks are the:

• buildings and structures at sub stations and depots,

• underground cables and ducts,

• overhead lines, towers and poles  

• land within which the underground cables sit, and 

• meters

Meters are assessed separately on the central lists and a metering 

hereditament for each DNO area exists. Meters are deemed to 

be occupied by the person who occupies the cable to which 

they are connected notably the DNOs, even though under the 

1998 trading arrangements responsibility for providing a meter 

passed to suppliers and many of these meters are now owned 

by parties other than the DNO. This principle was established 

by the second Wood Committee who wrote meters into the 

plant and machinery regulations. However, doubt remained 

over the principle of meters being rateable when not occupied 

by the associated network, such that the government changed 

49 Letter dated 27 September 2007 from Mr D J Raley, to Mr A Price at Swanbarton Limited
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There is thus a grey area in the overlap between the second and 

third case, where the proportion of the project used to provide 

network support could trigger a rating liability or not. The key will 

be what constitutes a majority provision to network support vs 

other applications. It would for example be inappropriate to base 

this on time spent performing applications, due to the possibility 

of only a limited duration needed to provide primary critical 

network support. If circumstances change during the lifetime of 

the storage project this may also change the assessment.

At present the situation as regards storage and a DNO model 

is complex, but with careful examination of the regulations 

the issue is clear, and the rateable value of a storage device 

can be correctly assessed according to the current regulations.  

However, different treatments can be applied depending on 

the type of storage, for example flywheels or compressed air 

systems may be assessed differently.

7.3	Conclusions

Building on the description of the business rate process, the 

treatment of storage within business rates is as follows: 

•   A storage device but not the building it which it sits nor the 

land on which it sits, required by a distribution network to meet 

its statutory obligations, owned by the DNO and located on 

operational land, (a substation for example i.e.  DNO Contracted 

model) would be exempt from a ratings assessment.

•   Equally, the same storage device if not owned by the DNO, but 

instead owned by a non-regulated subsidiary or independent 

third party, under the Contracted Services model, provided 

it was used (and occupied) by the DNO to mainly provide 

network support to enable it to meet its statutory obligations, 

would also be exempt from a ratings assessment.

•   Alternatively, a storage device that is built without the 

primary aim of providing network support to meet statutory 

obligation of security of supply, e.g. if its main purpose is 

to perform wholesale arbitrage or to participate in the 

ancillary services market, would not be exempt from a rating 

assessment of the battery under Class (d)(i) of the plant 

and machinery regulations. However, depending upon the 

chosen design it may be exempt under Class 1 (c)(i). As such 

it might be subject to a full rating assessment.  In which case 

the method of assessment would be based on the devices 

profitability under the receipts and expenditure method.

 

DNO

EPN

LPN

SPN

Rateable	Value	(effective	from	1/4/11)

£75,510,000

£51,950,000

£31,710,000

Table 20 - Rateable values of UK Power Networks’ three licence areas

Previous	rating	period	valuation	(effective	from	1/4/05)

£50,000,000

£49,720,000

£13,000,000
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Draft Storage Licence
Annex A



Below is a draft storage licence developed using 
elements primarily from the Generation Licence and 
some input from Interconnector and Distribution Licences, 
where appropriate. Comments are made in italics 
shown in a box below each draft Licence Condition.

 

Term

“Act”		

“Affiliate”

“Ancillary	Services”

“Auditors”

“Authorised”

“Authorised	Electricity	
Operator”

“the	Authority”

“BSC”

Description

means the Electricity Act 1989.  

in relation to any person means any Holding Company of such person, any Subsidiary of such 

person or any Subsidiary of a Holding Company of such person, in each case within the meaning 

of sections 1159 and 1160 of the Companies Act 2006

[NB: it is proposed that references to Companies Act 1985 are updated to Companies Act 2006]

means: 

(a)    such services as the licensee may be required to have available in association with any 

Storage Facility pursuant to the Grid Code; and 

(b)    such services as the licensee may have agreed to have available in association with any 

Storage Facility pursuant to any agreement made with the System Operator, and which 

may be offered for sale to the System Operator for the purpose of securing stability of 

operation on the National Electricity Transmission System and/or a distribution system of 

any Authorised Electricity Operator.

means the licensee’s auditors for the time being holding office in accordance with the 

requirements of the Companies Act 1985.

in relation to any business or activity means authorised by licence granted or treated as granted 

under section 6 or exemption granted under section 5 of the Act.

means any person (other than the licensee) who is Authorised to generate, participate in the 

transmission of, distribute or supply electricity or participate in the operation of an interconnector and, 

for the purposes of the standard conditions shall include any person who has made an application 

to be so Authorised which application has not been refused and any person lawfully transferring 

electricity to or from or across Great Britain or any part thereof or to or from across an interconnector 

(or who has made application for use of an interconnector which has not been refused).

means the Gas and Electricity Markets Authority established under section 1 of the Utilities Act 2000.

for the purposes of Section B only, has the meaning given in standard condition entitled 

‘Balancing and Settlement Code’

Definitions	and	interpretation

1. In the standard conditions unless the context otherwise requires:

82 |  Smarter Network Storage - Recommendations for regulatory and legal framework



 

Term

“BSC	Framework	Agreement”

“Core	Industry	Documents”

“Current	Costs	Assets”

“CUSC”

“CUSC	Framework	
Agreement”

“Customer”

“Distribution	Code”

“Distribution	Licence”

“Distribution	System”

“Electricity	Supplier”

“Fuel	Security	Code”

“Generation	Business”

“Generation	Set”

Description

for the purposes of standard condition entitled ‘Balancing and Settlement Code’ only, has the 

meaning given in that condition.

for the purposes of standard condition entitled ‘Compliance with the CUSC’ only, has the meaning 

given in that condition.

for the purposes of standard condition entitled ‘Regulatory Accounts’ only, has the meaning 

given in that condition.

for the purposes of standard condition entitled ‘Compliance with the CUSC’ only, has the meaning 

given in that condition.

for the purposes of standard condition entitled ‘Compliance with the CUSC’ only, has the meaning 

given in that condition.

means any person supplied or requiring to be supplied with electricity at any premises in the 

specified area set out in Schedule 1 or Schedule 1A and 1B, as applicable, but shall not include 

any Authorised Electricity Operator in its capacity as such.

means a Distribution Code required to be prepared by a Licensed Distributor pursuant to standard 

condition 21 (Distribution Code) of a distribution licence and approved by the Authority and 

revised from time to time with the approval of the Authority.

means a distribution licence granted or treated as granted under section 6 (1) (c) of the Act.

means the system consisting (wholly or mainly) of electric lines owned or operated by an Authorised 

distributor and used for the distribution of electricity from Grid Supply Points or generation sets, 

storage facilities or other entry points to the point of delivery to Customers or Authorised Electricity 

Operators or any Transmission Licensee in its capacity as operator of the Licensee’s Transmission 

System or the National Electricity Transmission System and includes any Remote Transmission Assets 

(owned by a Transmission Licensee within England and Wales) operated by such distributor and any 

electrical plant, meters and metering equipment owned or operated by such distributor in connection 

with the distribution of electricity, but shall not include any part of the National Electricity 

Transmission System.

means any person Authorised to supply electricity.

has the meaning given in standard condition entitled ‘Security Arrangements’.

means the Authorised business of the licensee or any Affiliate or Related Undertaking of the 

licensee in the generation of electricity and the provision of Ancillary Services.

means any plant or apparatus for the production of electricity and shall where appropriate 

include a Generating Station comprising more than one generation set.
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Term

“Grid	Code”

“Grid	Supply	Point”

“Handbook”

“Holding	Company”

“Information”

“Interconnector”

“Licensed	Distributor”

“Licensee’s	
Transmission	System”

“National	Electricity	
Transmission	
System”

“Participating	Interest”

“Related	Undertaking”

“Relevant	Network	
Security	Standards”

“Remote	
Transmission	Assets”

“Section	C	(System	
Operator	Standard	
Conditions)	Direction”

Description

means the grid code which the System Operator is required to prepare and have approved by the 

Authority as from time to time revised with the approval of the Authority.

means any point at which electricity is delivered from the National Electricity Transmission System to 

any Distribution System.

for the purposes of standard condition entitled ‘Regulatory Accounts’ only, has the meaning given in 

that condition.

means a holding company within the meaning of sections 736, 736A and 736B of the Companies Act 1985.

shall include any documents, accounts, estimates, returns or reports, records and any data in verbal, 

written or electronic form and information in any form or medium whatsoever.

has the meaning given to ‘electricity interconnector’ in section 4(3E) of the Act.

means any holder of a Distribution Licence.

means those parts of the national electricity transmission system which are owned or operated by a 

Transmission Licensee within its transmission area.

means the system consisting (wholly or mainly) of high voltage electric lines owned or operated by Transmission 

Licensees and used for the transmission of electricity from one Generating Station to a sub-station or to 

another Generating Station or between sub-stations or to or from any Interconnector and includes any electrical 

plant or meters owned or operated by any Transmission Licensee in connection with the transmission of electricity.

has the meaning given by section 260 of the Companies Act 1985, as amended by section 22 of the 

Companies Act 1989.

in relation to any person means any Undertaking in which such person has a participating interest.

means Engineering Recommendation P2/6 as amended and updated from time to time.

means any electric lines, electrical plant or meters in England and Wales owned by a Transmission 

Licensee (the “Owner Transmission Licensee”) which

(a)  are embedded in a Distribution System of any Authorised distributor, and are not directly connected  

  by lines or plant owned by the Owner Transmission Licensee to a sub-station owned by the Owner  

  Transmission Licensee; and

(b)  are by agreement between the Owner Transmission Licensee and such Authorised distributor  

  operated under the direction and control of such Authorised distributor.

means a direction issued by the Authority or the Secretary of State, where appropriate, in accordance 

with standard condition A2 (Application of Section C) of the standard conditions for electricity 

Transmission Licences.
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Term

“Separate	Business”

“Statutory	Accounts”

“Storage	Facility”

“Subsidiary”

“Supply	Licence”

“System	Operator”

“Terms”

“Transmission	Area”

“Transmission	Licence”

“Transmission	Licensee”

“Undertaking”

Description

means each and any of 

(a)   the Generation Business of the licensee; 

(b)   the supply business of the licensee; 

(c)   any distribution business of an Affiliate or Related Undertaking of the licensee;  

(d)   any transmission business of an Affiliate or Related Undertaking of the licensee; and 

(e)    any Interconnector business of an Affiliate or Related Undertaking of the licensee taken 

separately from one another (but so that where all or any part of such business is carried on by 

an Affiliate or Related Undertaking of the licensee, such part of the business as is carried on by 

that Affiliate or Related Undertaking shall be consolidated with any such other business of the 

licensee and of any other Affiliate or Related Undertaking of the licensee so as to form a single 

Separate Business);

(f)   any storage business of the licensee or an Affiliate or Related Undertaking of the licensee.

means the accounts that the licensee prepares under the Companies Act 1985 (as amended by the 

Companies Act 1989).

means a facility which consists of

a)    a means of converting imported electricity into a form of energy which can be stored, and of 

storing the energy which has been so converted; and 

(b)  equipment which is wholly or mainly used to re-convert the stored energy into electrical energy.  

has the meaning given in sections 736, 736A and 736B of the Companies Act 1985.

means a supply licence granted or treated as granted under section 6(1)(d) of the Act.

means the holder for the time being of a Transmission Licence in relation to which licence the Authority 

or the Secretary of State, where appropriate, has issued a Section C (system operator standard 

conditions) Direction and where Section C remains in effect (whether or not subject to any Terms 

included in the Section C (system operator standard conditions) Direction or to any subsequent 

variation of its Terms to which the licensee may be subject).

means the terms of this licence and in any provisions in a Schedule referred to in such terms.

“transmission area” means the area specified special condition AA of a transmission licensee’s 

Transmission Licence.

means a transmission licence granted or treated as granted under section 6(1)(b) of the Act.

means the holder for the time being of a Transmission Licence.

has the meaning given by section 259 of the Companies Act 1985 as amended by section 22 of the 

Companies Act 1989.
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  storage licences, 

shall, if these standard conditions or the standard conditions 

in question come to be modified, be construed, so far as the 

context permits, as a reference to the corresponding provision 

of these standard conditions or the other standard conditions in 

question as modified.

7.  In construing the standard conditions, the heading or title of 

any standard condition or paragraph shall be disregarded.

8.  Any reference in a standard condition to the purposes of that 

condition generally is a reference to the purposes of that 

condition as incorporated in this licence and as incorporated 

in each other licence under section 6(1)(a) of the Act 

(whenever granted) which incorporates it.

9.  Where any obligation under in or pursuant to the licence 

is required to be performed by a specified date or within 

a specified period, and where the licensee has failed so to 

perform by such date or within such period, such obligation 

shall continue to be binding and enforceable after the 

specified date or after the expiry of the specified period (but 

without prejudice to all rights and remedies available against 

the licensee by reason of the licensee’s failure to perform by 

that date or within that period).

10.  Anything required by or under these standard conditions to 

be done in writing may be done by facsimile transmission of 

the instrument in question or by other electronic means and, 

in such case:

 a.  the original instrument or other confirmation in writing 

shall be delivered or sent by pre-paid first-class post as 

soon as is reasonably practicable, and 

 b.  where the means of transmission had been agreed in 

advance between the parties concerned, in the absence 

of and pending such confirmation, there shall be a 

2.  Any words or expressions used in the Utilities Act 2000, Part 

I of the Act or the Energy Act 2004 shall, unless the contrary 

intention appears, have the same meaning when used in 

the standard conditions.

3.  Except where the context otherwise requires, any reference 

to a numbered standard condition (with or without a letter) 

or Schedule is a reference to the standard condition or 

Schedule (with or without a letter) bearing that number in 

this licence, and any reference to a numbered paragraph 

(with or without a letter) is a reference to the paragraph 

bearing that number in the standard condition or Schedule 

in which the reference occurs, and reference to a Section is a 

reference to that Section in these standard conditions.

4.   These standard conditions shall have effect as if in relation 

to references to a licence holder who is a natural person, the 

words “it”, “its” and “which” there are substituted the words 

“he”, “him”, “his” and “whom”, and cognate expressions 

shall be construed accordingly.

5.  Except where the context otherwise requires, a reference in a 

standard condition to a paragraph is a reference to a paragraph 

of that condition and a reference in a paragraph to a sub-

paragraph is a reference to a sub-paragraph of that paragraph.

6. Any reference in these standard conditions to: 

 a. a provision thereof; 

 b.  a provision of the standard conditions of electricity Supply 

Licences, or 

 c.  a provision of the standard conditions of electricity 

Distribution Licences,  

 d.  a provision of the standard conditions of electricity 

Transmission Licences, 

 e.  a provision of the standard conditions of electricity 

Interconnector licences; or

 f. a provision of the standard conditions of electricity  
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 �

� The�provision�for�compliance�with�the�Distribution�

� Code�(taken�from�the�Generation�Licence)�would�be�� �

� relevant�to�a�storage�asset�connected�to�the�distribution��

� network.��By�extension,�this�includes�appropriate�� �

� provisions�within�the�Code�for�storage�in�respect�of,��� �

� for�example,�metering.

Compliance	with	the	CUSC

1.  Insofar as the licensee shall construct or operate a Storage 

Facility, the licensee shall be a party to the CUSC Framework 

Agreement and shall comply with the CUSC.  

2.  The licensee shall take all reasonable steps to secure and 

implement (consistently with the procedures applicable 

under or in relation to Core Industry Documents to which it 

is a party (or in relation to which it holds rights in respect 

of amendment), as modified or replaced from time to 

time), and shall not take any steps to prevent or unduly 

delay, changes to the those documents, such changes being 

changes which are appropriate in order to give full and 

timely effect to and/or in consequence of any modification 

which has been made to the CUSC.

3.  For the avoidance of doubt, paragraph 2 is without prejudice 

to any rights of approval, veto or direction in respect of 

proposed changes to the Core Industry Documents which the 

Authority may have.  

4. In this condition:

 “Core	Industry	Documents”	means those documents which: 

 (a)  in the Secretary of State’s opinion are central industry 

documents associated with the activities of the licensee 

and Authorised Electricity Operators, the subject matter 

of which relates to or is connected with the CUSC or 

connection and use of system arrangements; and 

 (b)      have been so designated by the Secretary of State.

	 “CUSC” means the connection and use of system code   

  required to be in place pursuant to the Transmission Licence 

rebuttable presumption that what was received duly 

represented the original instrument.

�

� We�propose�that�these�standard�terms�of�

� interpretation�(taken�from�the�Generation�Licence)�

� would�be�relevant�to�a�storage�licence.

Compliance	with	the	Grid	Code

1.  The licensee shall comply with the requirements of the Grid 

Code in so far as applicable to it.  

2.  The Authority may (following consultation with any 

Transmission Licensee likely to be affected) issue directions 

relieving the licensee of its obligation under paragraph 1 in 

respect of such parts of the Grid Code and to such extent 

and subject to such conditions as may be specified in those 

directions.

� The�provision�for�compliance�with�the�Grid�Code�

� (taken�from�the�Generation�Licence)�would�be�relevant�

� to�storage�assets�connected�to�the�transmission�

� network.�By�extension,�this�includes�appropriate�� �

� provisions�within�the�Code�for�storage�in�respect�of,�

� for�example,�metering.

Compliance	with	the	Distribution	Codes

1.  The licensee shall comply with the provisions of the 

Distribution Code in so far as applicable to it.  

2.  The Authority may (following consultation with the Licensed 

Distributor responsible for any relevant Distribution Code and 

any Authorised Electricity Operator directly affected thereby) 

issue directions relieving the licensee of its obligation under 

paragraph 1 in respect of such parts of  any relevant Distribution 

Code and to such extent and subject to such conditions as may 

be specified in those directions. The licensee shall comply with 

the requirements of the Grid Code in so far as applicable to it.  
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Security	Arrangements

1.  Insofar as the licensee shall construct or operate a Storage 

Facility in England and Wales, the licensee shall comply with 

the provisions of the Fuel Security Code and such provisions 

shall have effect as if they were set out in this licence.

2.  Insofar as the licensee shall construct or operate a Storage 

Facility in Scotland:

 a.   the licensee shall, if so directed in directions issued by the 

Authority, not later than such date as may be specified in 

such directions, enter into an agreement designated by the 

Secretary of State for the purposes of this Section relating 

to compliance with directions issued by the Secretary of 

State under section 34 and/or section 35 of the Act; and

 b.  the licensee shall comply with and perform its obligations 

under any agreement which it enters into pursuant to sub-

paragraph (a) above.

3. In this condition:

  “Fuel	 Security	 Code” means the document of that title 

designated as such by the Secretary of State as from time to 

time amended.

� �The�provision�for�compliance�with�the�Fuel�Security�

� Code�(taken�from�the�Generation�Licence),�although�

� not�directly�relevant�to�all�forms�of�storage�is�

� appropriate�to�retain�in�a�storage�licence�so�as�not�

� to�give�undue�benefit�to�the�holder�of�a�storage�

� licence�over�a�Generation�Licence.��

� We�note�that�the�Fuel�Security�Code�may�require�� �

� updating�(subject�to�primary�legislation�changes)�to�� �

� include�reference�to�storage�as�a�class�of�asset.

Ancillary	Services

1.  The licensee shall from time to time upon request by the 

System Operator offer Terms for the provision by the licensee 

or by an Authorised agent acting on behalf of the licensee of 

granted to the System Operator, as from time to time modified.

 	“CUSC	Framework	Agreement” means the agreement of 

that title, in the form approved by the Secretary of State, by 

which the CUSC is made contractually binding between the 

parties to that agreement, as amended from time to time 

with the approval of the Secretary of State.

� ���The�provision�for�compliance�with�CUSC�(taken�from�

� �the�Generation�Licence)�would�be�relevant�to�a�storage��

asset�connected�to�the�transmission�network.�By�

extension,�this�includes�appropriate�provisions�within�

� the�Code�for�storage�in�respect�of,�for�example,�metering.

Balancing	and	Settlement	Code

1.  Insofar as the licensee shall construct or operate a Storage 

Facility, the licensee shall be a party to the BSC Framework 

Agreement and shall comply with the BSC or shall ensure that 

its Storage Facility interfaces and complies with the BSC via a 

third party who is party to the BSC Framework Agreement.

2. In this condition:

  “BSC” means the Balancing and Settlement Code required 

to be in place, pursuant to the Transmission Licence granted 

to the System Operator, as from time to time modified.

  “BSC	 Framework	 Agreement” means the agreement of 

that title, in the form approved by the Secretary of State, by 

which the BSC is made contractually binding between the 

parties to that agreement, as from time to time amended 

with the consent of the Secretary of State.

� �The�provision�for�compliance�with�the�Balancing�and�

Settlement�Code�(taken�from�the�Generation�Licence)�

is�necessary�to�enable�appropriate�interface�with�the�

wholesale�market,�either�directly�or�indirectly�via�

a�supplier,�for�example.��By�extension,�this�includes�

appropriate�provisions�within�the�Code�for�storage�in�

respect�of,�for�example,�metering.
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4.  This condition shall not require the licensee to produce any 

documents or give any Information which it could not be 

compelled to produce or give in evidence in civil proceedings 

before a court.  

5.  The power of the Authority to call for Information under 

paragraph 1 is in addition to the power of the Authority to 

call for Information under or pursuant to any other condition.  

There shall be a presumption that the provision of Information 

in accordance with any other condition is sufficient for the 

purposes of that condition, but that presumption shall be 

rebutted, if the Authority states in writing that in its opinion 

such further Information is, or is likely to be, necessary to 

enable it to exercise functions under the condition in question.

� �This�confers�an�obligation�on�the�licensee�to�provide�

services�to�the�grid�operator�in�times�of�need�and�in�

practice�is�very�relevant�to�the�type�of�service�that�

storage�assets�can�offer�and�might�in�practice�be�more�

relevant�than�draft�condition�6�above.

Regulatory	Accounts

1.  The following paragraphs of this condition apply for the 

purpose of ensuring that the licensee (and any Affiliate or 

Related Undertaking) maintains accounting and reporting 

arrangements which enable regulatory accounts to be 

prepared for each Separate Business and showing the 

financial affairs of each such Separate Business.  

2.  Unless the Authority otherwise consents (such consent may 

be given in relation to some or all of the obligations in this 

condition and may be given subject to such conditions as the 

Authority considers appropriate), the licensee shall in respect 

of each Separate Business: 

 a.  keep or cause to be kept for the period referred to in 

section 222(5)(b) of the Companies Act 1985 and in the 

manner referred to in that section such accounting records 

in respect of each Separate Business as would by section 

Ancillary Services from any operating Storage Facility of the 

licensee.

2.  The licensee shall at any time upon request of the Authority 

provide to the Authority a report containing details of: 

 a.  prices offered pursuant to paragraph 1 for the provision 

of Ancillary Services from each Storage Facility of the 

licensee; and 

 b.  an explanation of the factors justifying the prices offered 

including (without limitation) details of the licensee’s 

costs associated with making available such Ancillary 

Services in conformity with the Grid Code and of providing 

the same to the System Operator.

� �This�confers�an�obligation�on�the�licensee�to�provide�

services�to�the�grid�operator�in�times�of�need�and�in�

practice�is�very�relevant�to�the�type�of�service�that�

storage�assets�can�offer�and�might�be�more�relevant�to�

the�storage�facility�than�draft�condition�6�above.

Provision	of	Information	to	the	Authority

1.  Subject to paragraphs 2 and 4, the licensee shall furnish to the 

Authority, in such manner and at such times as the Authority 

may reasonably require, such Information and shall procure 

and furnish to it such reports, as the Authority may reasonably 

require or as may be necessary for the purpose of performing: 

 a. the functions conferred on it by or under the Act; and 

 b.  any functions transferred to or conferred on it by or under 

the Utilities Act 2000.  

2.  The licensee shall not be required by the Authority to furnish 

it under this condition with Information for the purpose of 

the exercise of its functions under section 47 of the Act.  

3.  The licensee shall, if so requested by the Authority, give 

reasoned comments on the accuracy and text of any 

Information or advice (so far as relating to its activities as 

holder of an electricity storage licence) which the Authority 

proposes to publish pursuant to section 48 of the Act.  
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 c.  procure, in respect of the accounting statements prepared 

in accordance with this condition in respect of each 

financial year, a report by the Auditors and addressed 

to the Authority stating whether in their opinion those 

statements have been properly prepared in accordance 

with this condition and give a true and fair view of the 

revenues, costs, assets, liabilities, reserves and provisions 

of, or reasonably attributable to, the Separate Business to 

which the statements relate; and 

 d.  deliver to the Authority a copy of the account referred to 

in sub-paragraph (b)(ii), the Auditors’ report referred to 

in sub-paragraph (c),  the accounting statements referred 

to in sub-paragraph (b)(i) and accounting Information 

referred to in sub-paragraph b(iii), as soon as reasonably 

practicable, and in any event not later than three months 

after the end of the period to which it relates in the case 

of the account referred to in sub-paragraph (b)(ii) and six 

months after the end of the financial year to which they 

relate in the case of the accounting statements, Auditors’ 

report and accounting Information referred to in sub-

paragraphs (b)(i), b(iii) and (c), 

  provided always that the obligations set out in this paragraph 

shall not apply where they have already been discharged by 

the licensee in respect of each Separate Business pursuant to 

any other licence.  

3.  Unless the Authority so specifies in directions issued for 

the purposes of this condition, or with the Authority’s prior 

written approval, the licensee shall not in relation to the 

accounting statements in respect of a financial year change 

the bases of charge or apportionment or allocation referred 

to in sub-paragraph 2(b)(i) from those applied in respect of 

the previous financial year.  

4.  Where, in relation to the accounting statements in respect 

of a financial year, the licensee has changed such bases of 

charge or apportionment or allocation from those adopted 

for the immediately preceding financial year, the licensee 

shall, if so directed in directions issued by the Authority, in 

221 of the Companies Act 1985 be required to be kept 

in respect of each such business if it were carried on by 

a separate company, so that the revenues, costs, assets, 

liabilities, reserves and provisions of, or reasonably 

attributable to, each Separate Business are separately 

identifiable in the accounting records of the licensee (and 

any Affiliate or Related Undertaking) from those of any 

other business of the licensee; and 

 b.  prepare on a consistent basis from such accounting records 

in respect of: 

  i.  each financial year, accounting statements comprising 

a profit and loss account, a statement of total recognised 

gains and losses, a balance sheet, and a cash flow 

statement, together with notes thereto, and showing 

separately in respect of each Separate Business and in 

appropriate detail the amounts of any revenue, cost, 

asset, liability, reserve or provision which has been either: 

   (aa)    charged from or to any other business (whether 

or not a Separate Business) together with a 

description of the basis of that charge;

   or 

   (bb)  determined by apportionment or allocation 

between any Separate Business and any other 

business (whether or not a Separate Business) 

together with a description of the basis of the 

apportionment or allocation;                         

  ii.  the first six months of each financial year, an interim 

profit and loss account; and  

  iii.  each financial year, sufficient accounting Information 

in respect of each Separate Business to allow the 

preparation of consolidated accounting statements 

for each Separate Business of the licensee or, where 

applicable, the ultimate Holding Company of the 

licensee. Such Information shall include a profit and 

loss account, a statement of total recognised gains and 

losses, a balance sheet, and a cash flow statement 

together with notes thereto; 
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required by the Alternative Accounting Rules to be 

shown or disclosed in accounts where the amounts 

included in respect of assets covered by any items 

shown in those accounts have been determined on any 

basis mentioned in paragraph 31 of section C of Part II 

of Schedule 4 to the Companies Act 1985; 

 b.   in respect of each Separate Business the adjusted amount 

of any such provision for depreciation as is referred to 

in paragraph 32(2) of section C of Part II of Schedule 4 

to the Companies Act 1985 and the items shown in the 

profit and loss account of the Separate Business for the 

relevant period which are affected by the determination 

of amounts on the current cost basis as provided by the 

Alternative Accounting Rules, including the profit (or loss) 

before taxation; and 

 c.   such other current cost Information as is referred to in the 

Handbook as the Authority may reasonably require; 

  and shall deliver the same, together with an Auditors’ report 

prepared in relation to the current cost basis accounting 

statements in the form referred to in sub-paragraph 2(c), 

to the Authority within the time limit referred to in sub-

paragraph 2(d), and shall (with the exception of the part of 

such statements and Information which shows separately 

the amounts charged, apportioned or allocated and 

describes the bases of charge or apportionment or allocation 

respectively) publish the same with the Statutory Accounts 

of the licensee.  

7.  References in this condition to costs or liabilities of, or 

reasonably attributable to, any Separate Business shall be 

construed as excluding taxation and capital liabilities which 

do not relate principally to a particular Separate Business, 

and interest thereon; and references to any profit and loss 

account shall be construed accordingly.  

8.  Without prejudice to paragraph 1 of the Terms of this licence, 

references in this condition to sections of the Companies Act 

1985 are references to those provisions as amended, substituted 

or inserted by the relevant provisions of the Companies Act 

addition to preparing accounting statements on those bases 

which it has adopted, prepare such accounting statements 

on the bases which applied in respect of the immediately 

preceding financial year.  

5.  Accounting statements and Information in respect of a 

financial year prepared under sub-paragraphs 2(b)(i) and 

2(b)(iii) shall, so far as reasonably practicable and unless 

otherwise approved by the Authority having regard to the 

purposes of this condition: 

 a.  have the same content and format (in relation to each 

Separate Business) as the Statutory Accounts of the licensee 

prepared under section 226 and, where appropriate, 

section 227 of the Companies Act 1985 and conform to 

the best commercial accounting practices including all 

relevant  accounting standards issued or adopted by the  

Accounting Standards Board currently in force;

 b. state the accounting policies adopted; and 

 c.  with the exception of the part of such statements and 

Information which shows separately the amounts 

charged, apportioned or allocated and describes the bases 

of charge or apportionment or allocation respectively, be 

published with the  Statutory Accounts of the licensee.  

6.  Unless the accounting statements and Information prepared 

under sub-paragraph 2(b)(i) and 6(b)(iii) are prepared 

on the current cost basis as provided by the Alternative 

Accounting Rules, the licensee shall, unless otherwise agreed 

by the Authority, in addition to preparing those accounting 

statements under that paragraph, prepare accounting 

statements for each Separate Business covering the same 

period, which shall comprise and show separately: 

 a.  a profit and loss account, a statement of total recognised 

gains and losses, a balance sheet, and a cash flow 

statement together with notes thereto, which shall: 

  i.  include in respect of Current Costs Assets amounts 

determined on the current cost basis as provided by the 

Alternative Accounting Rules; and

  ii.  show or disclose the Information and other matters 
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purchases or offers to purchase (as the case may be), 

electricity to comparable wholesale purchasers. For these 

purposes regard shall be had to the circumstances of the sale 

to such purchasers including (without limitation) volumes, 

load factors, conditions of interruptibility and the dates and 

duration of the relevant agreements.  

2.  For the purposes of paragraph 1, references to selling or sale 

of electricity 

 a. do not include sale by way of supply to premises; and 

 b.  include entering into or disposing of the benefit of a 

contract, which has (or taken together with any other 

arrangement has) the commercial effect of selling 

electricity, by conferring rights or obligations (including 

rights or obligations by way of option) in relation to or by 

reference to the sale, purchase or delivery of electricity 

at any time or the price at which electricity is sold or 

purchased at any time, and purchaser, purchasing and 

purchase shall be construed accordingly.

3.  For the purposes of paragraph 1 of this condition, there shall 

be disregarded:  

 a.  NFFO qualifying arrangements and Scottish Renewables 

Obligation; and 

 b.  any contract for the supply of electricity (as from time 

to time amended on or before 30 September 1990 

in accordance with its Terms or to reflect changed 

circumstances involving the restructuring of the industry) 

vested in the licensee under the transfer scheme.  

4.  A licensee, in whose licence this condition has effect, may 

make a disapplication request in writing to the Authority.  

The disapplication request shall specify the paragraphs of 

this condition to which the request relates and shall state the 

date (“the disapplication date”, being a date not less than 18 

months after the date of delivery of the request) from which 

the licensee wishes the Authority to agree that the specified 

paragraphs (or the specified part or parts thereof) shall cease 

to have effect.  

5.  Paragraphs 1 to 8 of this condition shall cease to have effect 

1989 and if such provisions of the Companies Act 1989 are not 

in force at the date of the grant of this licence shall be construed 

as if such provisions were in force at such date.  

9.  For the purposes of paragraph 6:

 “Alternative	Accounting	Rules” means the rules set out in  

  section C of Part  II of Schedule 4 to the Companies Act  1985.

  “Current	 Costs	 Assets” means assets of any description 

mentioned in paragraph 31 of section C of Part II of Schedule 

4 to the Companies Act 1985.

  “the	 Handbook” means the handbook issued by the 

Accounting Standards Committee of the Consultative 

Committee of Accounting Bodies (CCAB Limited) or any 

successor body entitled “Accounting for the effects of 

changing prices: a handbook” in its current edition for the 

time being or in the event that no such handbook shall be 

in issue such guidance or publication as may be issued in 

replacement or substitution therefor.

10. For the purposes of this condition:

 “regulatory	accounts” means the accounts required to be  

 prepared by the licensee pursuant to this condition.

� �This�provision�(taken�from�the�Generation�Licence)�is�

included�for�the�sake�of�consistency;�if�there�was�no�

obligation�to�supply�regulated�accounts�in�a�storage�

licence,�then�that�would�be�a�clear�difference�between�

the�two.��

Prohibition	of	Discrimination	in	Buying	and	Selling	Electricity

1.  The licensee shall not, and shall procure that any Affiliate or 

Related Undertaking of the licensee shall not:

 a.  sell or offer to sell electricity to any one purchaser or 

person seeking to become a purchaser; nor 

 b.  purchase or offer to purchase electricity from any one 

seller or person seeking to become a seller, 

  on Terms as to price which are materially more or less 

favourable than those on which it sells or offers to sell or 
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Authority report does not include the aforementioned 

conclusion shall cease to have effect in this licence.

� �This�provision�is�included�for�the�sake�of�consistency�as�

� it�mirrors�such�provision�in�the�Generation�Licence.

Prohibition	of	Cross-Subsidies

1.  The licensee shall procure that the storage business shall not 

give any cross-subsidy to, or receive any cross-subsidy from, 

any other business of the licensee or an Affiliate or Related 

Undertaking of the licensee.  

2.  For the purposes of paragraphs 1 of this condition, there shall 

be disregarded: 

 a.  NFFO qualifying arrangements and Scottish Renewables 

Obligations; and 

 b.  any contract for the supply of electricity (as from time to time 

amended on or before 30 September 1990 in accordance 

with its Terms or to reflect changed circumstances involving 

the restructuring of the industry) vested in the licensee 

under the transfer scheme.  

3.  A licensee, in whose licence this condition has effect, may 

make a disapplication request in writing to the Authority.  

The disapplication request shall specify the paragraphs of 

this condition to which the request relates and shall state the 

date (“the disapplication date”, being a date not less than 18 

months after the date of delivery of the request) from which 

the licensee wishes the Authority to agree that the specified 

paragraphs shall cease to have effect.  

4.  Paragraphs 1 to 7 of this condition shall cease to have effect 

from the date specified in the disapplication request or 

such later date as may be agreed, if the licensee delivers to 

the Authority a disapplication request made in accordance 

with paragraph 3 and the Authority agrees in writing to the 

disapplication request.  

5.  Save where the Authority otherwise agrees, no further 

disapplication request pursuant to paragraph 3 may be 

from the date specified in the disapplication request or 

such later date as may be agreed, if the licensee delivers to 

the Authority a disapplication request made in accordance 

with paragraph 4 and the Authority agrees in writing to the 

disapplication request.  

6.  Save where the Authority otherwise agrees, no further 

disapplication request pursuant to paragraph 4 may be served 

within the 12 months following the date on which a report is 

delivered by the Competition and Markets Authority following 

a reference under paragraph 12 where the report of the 

Competition and Markets Authority did not entitle the licensee 

to deliver a notice to the Authority under paragraph 8.  

7.  If the Authority has not made a reference to the Competition 

and Markets Authority in respect of this licence under section 

12 of the Act relating to the modification of this licence by 

the removal of the paragraphs specified in the disapplication 

request before the beginning of the period of 12 months 

which will end with the disapplication date, the licensee 

may deliver a termination notice to the Authority. Following 

the service of a termination notice, with effect from the 

disapplication date or such later date as may be specified 

in the termination notice such of the paragraphs as are 

specified in the disapplication request shall cease to have 

effect in this licence.  

8.  If the Competition and Markets Authority makes a report on 

a reference in respect of this licence made by the Authority 

relating to the modification of this licence by the removal of 

the paragraphs specified in the disapplication request and 

such report does not include a conclusion that the removal 

of such paragraphs operates or may be expected to operate 

against the public interest, the licensee may within 30 

days after the publication of the report by the Authority in 

accordance with section 13 of the Act deliver a termination 

notice to the Authority. With effect from the disapplication 

date or such later date as may be specified in the termination 

notice such paragraphs as are specified in the disapplication 

request and in respect of which the Competition and Markets 
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Provision	of	Services	to	Distribution	businesses

1.  This standard condition applies where a Storage Facility 

is contracted to provide services to a distribution business 

for the purpose of securing stability of operation on its 

Distribution System.

2.  The licensee shall at all times act in a manner calculated to 

secure that it has available to it such resources, including 

(without limitation) management and financial resources, 

personnel, fixed and moveable assets, rights, licenses, 

consents and facilities, on such Terms and with all such 

rights, as shall ensure that it is at all times able: 

 a.  to properly and efficiently participate in the operation of 

the Storage Facility; and 

 b.  to comply with service provision requirements in place in 

contractual arrangements with the distribution business 

responsible for the Distribution System to which it is 

connected.

3.  The licensee shall agree planned outages in respect of 

relevant storage facilities with the distribution business to 

which it is providing services in accordance with contractual 

arrangements agreed between the parties.

4.  In the event of an unplanned outage or unexpected technical 

restriction which affects the operation of the Storage Facility, 

the licensee shall notify the distribution business to which 

it is providing services at the earliest possible opportunity 

and provide regular updates upon the status of the Storage 

Facility and its expected return to normal operation in 

accordance with contractual arrangements agreed between 

the parties.

5.  Where a Storage Facility provides support to a distribution 

business in accordance with this condition, then the licensee 

shall continue to provide such support for such time as the 

relevant distribution business requires that support.

6.  Where a Storage Facility provides support to a distribution 

business in accordance with this condition it shall ensure that 

any commercial arrangements made with that distribution 

business for the provision of such support services shall 

served within the 12 months following the date on which a 

report is delivered by the Competition and Markets Authority 

following a reference under paragraph 6 where the report 

of the Competition and Markets Authority did not entitle the 

licensee to deliver a notice to the Authority under paragraph 7.  

6.  If the Authority has not made a reference to the Competition 

and Markets Authority in respect of this licence under section 

12 of the Act relating to the modification of this licence by 

the removal of the paragraphs specified in the disapplication 

request before the beginning of the period of 12 months 

which will end with the disapplication date, the licensee 

may deliver a termination notice to the Authority. Following 

the service of a termination notice, with effect from the 

disapplication date or such later date as may be specified 

in the termination notice such of the paragraphs as are 

specified in the disapplication request shall cease to have 

effect in this licence.  

7.  If the Competition and Markets Authority makes a report on 

a reference in respect of this licence made by the Authority 

relating to the modification of this licence by the removal of 

the paragraphs specified in the disapplication request and 

such report does not include a conclusion that the removal 

of such paragraphs operates or may be expected to operate 

against the public interest, the licensee may within 30 

days after the publication of the report by the Authority in 

accordance with section 13 of the Act deliver a termination 

notice to the Authority. With effect from the disapplication 

date or such later date as may be specified in the termination 

notice such paragraphs as are specified in the disapplication 

request and in respect of which the Competition and Markets 

Authority report does not include the aforementioned 

conclusion shall cease to have effect in this licence.

� �This�provision�(taken�from�the�Generation�Licence)�is�

included�for�the�sake�of�consistency;�if�there�was�no�

� such�obligation�then�that�would�be�a�clear�difference�� �

� between�the�two.��
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 � �A�provision�such�as�this�is�necessary�to�enable�the�DNO��

to�meet�its�security�of�supply�standards�at�all�times.��

continue on the same terms notwithstanding any sale or 

other disposal of the Storage Facility to a third party.

7.  Where a Storage Facility provides support to a distribution 

business in accordance with this condition and enters 

commercial arrangements with a third party to enable 

the Storage Facility to be charged and discharged, such 

third party arrangements shall include the ability for the 

relevant distribution business to enforce all the terms of such 

commercial arrangement where necessary in accordance 

with the provision of this licence condition.

8.  If, for whatever reason:

 a.  the licensee fails, or the relevant distribution business 

reasonably believes that the licensee will fail, to provide 

support to the distribution business in accordance with this 

condition; and/or

 b.  the licensee is in breach of the contractual arrangements 

relating to the Relevant Network Security Standards 

relating to it and the relevant distribution business, 

  then the relevant distribution business may override or take 

operational control of the Storage Facility until such time as 

the relevant distribution business advises the licensee that 

the support is no longer required.

9.  Where the licensee (whether by revocation of its licence or 

otherwise) is no longer able to:

 a.  operate or maintain the Storage Facility so that it can 

provide support to the distribution business in accordance 

with contractual arrangements agreed between the parties 

and/or with this condition;  or

 b.  operate or maintain the Storage Facility so to ensure that 

the Relevant Network Security Standards are met, 

  then the relevant distribution business may override or take over 

operational control and management of the Storage Facility (to 

include managing any necessary commercial arrangements to 

enable the Storage Facility to function) until such time as the 

licensee or other competent licensee agrees to provide support 

to the distribution business which meets the Relevant Network 

Security Standards in accordance with this condition.
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Distribution Use of System Charges: 
Current Methodologies

Annex B



The notes below are explanatory for Table 21:

•  LV Sub applies to customers connected to the licensee’s 

distribution system at a voltage of less than 1 kV at a 

substation with a primary voltage (the highest operating 

voltage present at the substation) of at least 1 kV and less 

than 22 kV, where the current transformer used for the 

customer’s settlement metering is located at the substation.

•  HV Sub applies to customers connected to the licensee’s 

distribution system at a voltage of at least 1 kV and less than 

22 kV at a substation with a primary voltage (the highest 

operating voltage present at the substation) of at least 22 

kV and less than 66 kV, where the current transformer used 

for the customer’s settlement metering or for metering used 

in the calculation of the customer’s use of system charges or 

credits is located at the substation.

•  HH is abbreviation for Half Hourly and NHH for Non Half Hourly.

• UMS is abbreviation for unmetered supplies.

•  Intermittent generation is defined as a generation plant 

where the energy source of the prime mover cannot be 

made available on demand, in accordance to the definitions 

in Engineering Recommendation P2/6.  These include wind, 

B.1	Introduction

DNOs have developed common approaches for the calculation 

of DUoS charges, which are regulated by the Office for Gas and 

Electricity Markets (Ofgem) and detailed in the Distribution 

Connection and Use of System Agreement50 (DCUSA); a multi-

lateral agreement between all DNOs and Suppliers.  The DUoS 

charges are calculated on an annual basis by each DNO with 

Ofgem approving the annual charges, which are then published 

by each DNO in their annual charging statements. These 

common approaches include:

•  all customers connected at the lower voltages (all low voltage 

(LV) and most high voltage (HV)) are charged DUoS under 

the Common Distribution Charging Methodology (CDCM).

•  all customers at the higher voltages (HV customers 

connected to an 11kV substation or customers on voltage 

levels above and including 22kV) are charged DUoS under 

the EHV Distribution Charging Methodology (EDCM).

B.2	Common	Distribution	Charging	Methodology	

The CDCM specifies the following categories with specific tariffs 

assigned to them. These categories/tariff names are specified 

by the DCUSA, provided in Table 21 and subsequently explained.

 

Domestic Unrestricted

Domestic Two Rate

Domestic Off Peak

Small Non Domestic Unrestricted

Small Non Domestic Two Rate

Small Non Domestic Off Peak

LV Medium Non-Domestic

Table 21 – CDCM categories

LV Sub Medium Non-Domestic

HV Medium Non-Domestic

LV HH Metered

LV Sub HH Metered

HV HH Metered

HV Sub HH Metered

NHH UMS category A

NHH UMS category B

NHH UMS category C

NHH UMS category D

LV UMS (Pseudo HH Metered)

LV Generation NHH

LV Sub Generation NHH

LV Generation Intermittent

LV Generation Non-Intermittent

LV Sub Generation Intermittent

LV Sub Generation 
Non-Intermittent

HV Generation Intermittent

HV Generation Non-Intermittent

HV Sub Generation Intermittent

LV Sub Generation 
Non-Intermittent

50 Available at: http://www.dcusa.co.uk/SitePages/Documents/DCUSA-Document.aspx 
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•  Unit rate charges (p/kWh): These charges are for each 

unit of electricity used. They reflect the actual use of the 

distribution system at its various voltage levels and they 

vary based on the time of day the energy is used. There are 

three time bands coloured red, amber and green or black, 

yellow and green, depending on whether the property 

is metered or unmetered. For energy storage, these are 

charges that apply for import, but are recovered on import 

of energy. These are presented in Table 22 and Table 23.

•  Fixed charges (p/MPAN/day): This is a fixed daily amount 

that is imposed to each customer, regardless of how much 

electricity is actually used. Typically, this charge is used to 

cover the maintenance and administration costs of keeping 

connected to the distribution network.  

•  Capacity charges (p/kVA/day): Also known as the availability 

charge, this is a fixed daily charge that relates to the site’s 

Maximum Import Capacity (MIC). MIC is a maximum demand 

which is agreed to be supplied to the customer. If the MIC 

limit is exceeded, excess capacity charges are applied on 

top of the standard capacity charge. The site’s capacity is 

measured in kilovolt amperes (kVA).

•  Excess capacity charges (p/kVA/day): The additional capacity 

used by the customer in excess to the agreed MIC or MEC 

(Maximum Export Capacity that is the maximum export which 

is agreed to be supplied by the customer) is charged using the 

excess capacity charges for each day of exceedance.

•  Reactive power charges (p/kVArh): As well as standard 

units, some industrial and commercial devices, such as 

fluorescent lights and air conditioning, consume reactive 

power.  Reactive power consumption reduces a site’s power 

factor, leading to increased power flows in the distribution 

network. If reactive power levels are high, then large 

amounts of useful electricity are lost. Reactive power use is 

measured in kilovolt amperes reactive hours (kVArh).

•  Line Loss Factor Class: Determines the Line Loss Factor 

(LLF) which measures the losses of energy in the process 

tidal, wave, photovoltaic and small hydro. The operator has 

little control over operating times therefore, a single-rate 

tariff (based on a uniform probability of operations across 

the year) will be applied to intermittent generation.

•  Non-intermittent generation is defined as a generation 

plant where the energy source of the prime mover can be 

made available on demand, in accordance to the definitions 

in Engineering Recommendation P2/6. The generator 

can choose when to operate, and bring more benefits to 

the network if it runs at times of high load. These include 

combined cycle gas turbine (CCGT), gas generators, landfill, 

sewage, biomass, biogas, energy crop, waste incineration 

and combined heat and power (CHP). A three-rate tariff will 

be applied to generation credits for half-hourly settled non-

intermittent generation.

•  All NHH Customers are grouped based on Profile Classes 

created by Elexon51. Therefore the classifications that use 

the wording Domestic, Non Domestic, Small and Medium 

are distributed to customers based on the Profile Class.

•  Unrestricted, Two Rate and Off Peak are distributed based on 

the number of unit rate time bands.

Each connectee is assigned to a category or profile class and 

receives a number of generic charges that are the same for 

all connectees of each category. In terms of the allocation of 

customers in Profile Classes and their review, Suppliers are 

responsible for allocating their customers in the appropriate 

Profile Class. The Balancing and Settlement Code Procedure 

BSCP 516 sets an annual requirement on Suppliers to recalculate 

the Peak Load Factor of their Profile Classes 5-8 customers and 

reallocate them in the appropriate Profile Class when necessary.  

More information on the allocation of Profile Classes is available 

from Elexon52.  

The charges in the CDCM comprise of: 

51 Elexon Guidance, Load Profiles and their use in Electricity Settlement v2.0, 7 November 2013. Available at: https://www.elexon.co.uk/wp-content/uploads/2013/11/ 
 load_profiles_v2.0_cgi.pdf
52 BSCP516 – Allocation of Profile Classes and SSC’s for Non Half Hourly SVA Metering Systems Registered in SMRS. Available at: https://www.elexon.co.uk/csd/
 bscp516-allocation-of-profile-classes-and-sscs-for-non-half-hourly-sva-metering-systems-registered-in-smrs/
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of delivering energy to and from the user. For example, if 

the losses are 5% from the Grid Supply Point (GSP) to a 

demand customer then the metered energy is multiplied 

by a LLF of 1.05 in order to calculate the actual energy 

required to satisfy customer demand.  The converse applies 

to a generator. LLFs are calculated in accordance with BSC 

Procedure (BSCP) 128. BSCP 128 determines the principles 

which DNOs must comply with when calculating LLFs. 

LLFs are either calculated using a generic method or a 

site specific method. The generic method is used for sites 

connected at LV or HV and the site specific method is used 

for sites connected at EHV or where a request for site specific 

LLFs has been agreed. Generic LLFs will be applied to all new 

EHV sites until sufficient data is available for a site specific 

calculation. More information on how LLFs are calculated can 

be found in Elexon’s website53. An example of the periods 

and LLFs for the EPN of UK Power Networks is provided in 

Table 24.  More details on site specific LLFs for EPN can be 

found at the Annual Use of System Charging Statement54.

Time	periods

Monday to Friday

(Including Bank Holidays) All Year

Monday to Friday

(Including Bank Holidays) All Year

Monday to Friday

(Including Bank Holidays) All Year

Saturday and Sunday All Year

 

Red	Time	Band

16:00 - 19:00*

Amber	Time	Band

07:00 - 16:00*

19:00 - 23:00*

Green	Time	Band

00:00 - 07:00*

23:00 - 24:00*

00:00 - 24:00*

Table 22 – Time Bands for Half-Hourly Metered Properties

*All times are in UK Clock Time

Table 23 – Time Bands for Non Half-Hourly Metered Properties

Time	periods

Monday to Friday (Including Bank Holidays) 

November to February Inclusive

Monday to Friday (Including Bank Holidays) 

March to October Inclusive

Monday to Friday

(Including Bank Holidays) All other times

Saturday and Sunday All Year

 

Red	Time	Band

16:00 - 19:00*

Amber	Time	Band

07:00 - 16:00*

19:00 - 23:00*

07:00 - 23:00*

Green	Time	Band

00:00 - 07:00*

23:00 - 24:00*

00:00 - 24:00*

53 https://www.elexon.co.uk/reference/technical-operations/losses/ 
54 https://www.ukpowernetworks.co.uk/internet/en/about-us/documents/EPN-Indicative-LC14-Charging-Statement-Effective-April-2014V1.pdf 
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•  The FCP model uses a Network Group approach, simulating 

the system in groups of assets. As such, the cost for reinforcing 

the network based on load growth is produced.  Moreover, 

test sized generators are used to assess the additional 

generation charges.  

•  The LRIC model calculates nodal incremental costs. Spare 

capacity on each branch is identified and costs are calculated 

by assessing the brought forward or deferred cost of adding 

B.3	EHV	Distribution	Charging	Methodology

The EDCM is site specific which means that for each customer, 

the tariffs are calculated separately. EDCM comprises two 

different models for calculating the customer tariffs and 

DNOs may choose amongst these two models; (i) Forward 

Cost Pricing Model (FCP) and (ii) Long Run Increments Cost 

(LRIC). These models differ in the way they calculate the 

incremental costs for new connections.  

Eastern	Power	Networks	-	Effective	from	April	2015	-	FINAL	LLF	Time	Periods

Table 24 – Schedule of Line Loss Factors

Monday	to	Friday

November	to	February

Monday	to	Friday

June	to	August

Monday	to	Friday

March

All	Year

Period	1

Peak

Period	2

Summer	Peak

Period	3

Winter	Shoulder

Period	4

Night

Period	5

Other

16:00 - 19:59

07:00 - 19:59

07:00 - 15:59

07:00 - 19:59

00:00 - 06:59 All other times

 

Generic	Demand	and	Generation	LLFs

Metered	voltage,	respective	periods	and	associated	LLFCs

Time	periods*

Metered	Voltage Period	1 Period	2

k

Period	3 Period	4

Period	5

Other

Period	5

Low Voltage Network

Low Voltage Substation

High Voltage Network

High Voltage Substation

33kV Generic Demand

132kV Generic Demand

132kV Generic Generation

1.099

1.081

1.062

1.059

1.012

1.003

1.003

1.075

1.063

1.046

1.044

1.010

1.002

1.002

1.089

1.073

1.055

1.053

1.011

1.002

1.002

1.068

1.057

1.040

1.038

1.010

1.002

1.002

1.078

1.065

1.047

1.045

1.010

1.002

1.002

*All the above times are in UK Clock time
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Area

North Scotland

Central and Southern Scotland

North East England

North West England

Yorkshire

Merseyside, Cheshire, North Wales 

and North Shropshire

East Midlands, West Midlands, South 

Wales & South West England

Eastern England

Southern England

London

South East England

Table 25 – EDCM Method used by each DNO56

Company

SSE Power Distribution

SP Energy Networks

Northern Powergrid

Electricity North West

Northern Powergrid

SP Energy Networks

Western Power Distribution

UK Power Networks

SSE Power Distribution

UK Power Networks

UK Power Networks

Method	used

LRIC

FCP

LRIC

LRIC

LRIC

FCP

FCP for East Midlands and West Midlands.  

LRIC for South Wales and South West England

LRIC

FCP

LRIC

LRIC

55 https://www.ofgem.gov.uk/ofgem-publications/44033/ofgemedcmconsultation.pdf 
56    For Electricity Northwest see: http://www.enwl.co.uk/docs/default-source/charging/enwl-use-of-system-charging-statement-01-april-2015.pdf?sfvrsn=6
 For Northern Powergrid see: http://www.northernpowergrid.com/asset/0/document/125.pdf and http://www.northernpowergrid.com/asset/0/document/126.pdf 
 For Scottish and Southern Energy see: https://www.ssepd.co.uk/Library/ChargingStatements/SEPD/ and https://www.ssepd.co.uk/Library/ChargingStatements/SHEPD/
 For Scottish Power see: http://www.scottishpower.com/userfiles/document_library/SPD_Final_LC14_Statement_Apr_2015.pdf 
 For Western Power Distribution see: http://www.westernpower.co.uk/docs/system-charges/2015-Charging-Statements/EMEB-LC14-Complete-2015-V1-10-publish.aspx,  
 http://www.westernpower.co.uk/docs/system-charges/2015-Charging-Statements/MIDE-LC14-Complete-2015-V1-10-publish.aspx, http://www.westernpower.co.uk/ 
 docs/system-charges/2015-Charging-Statements/SWAE-LC14-Complete-2015-V1-10-publish.aspx and http://www.westernpower.co.uk/docs/system-charges/2015- 
 Charging-Statements/SWEB-LC14-Complete-2015-V1-10-publish.aspx

an increment of demand or generation at the output nodes.  

Relevant branch charges are summed to determine the 

nodal charges.

DNOs have a choice of which method to use55. At the time of 

publishing, the method currently used by each DNO is shown 

in Table 25.

The charges under the EDCM that each customer receives are 

similar to the ones for the CDCM. They are re-calculated every 

year and they comprise of:

•  Unit rate charges (p/kWh).  Similarly to CDCM, these charges 

are for each unit of electricity used. They reflect the actual 

use of the distribution system at its various voltage levels 

but they only apply during the super red time band shown 

in Table 26.  For energy storage, these represent charges on 

import and revenues on export.

•  Fixed charges (p/MPAN/day): Similarly to CDCM, this is 

a fixed daily amount that is imposed to each customer, 

regardless of how much electricity is actually used.  However, 

since this charge is calculated separately for each customer, 

it includes the annualised costs of circuit breakers and other 
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Time	periods

Monday to Friday

(Including Bank Holidays) 

November to February Inclusive

Super	Red	Time	Band

16:00 - 19:00*

Table 26 – Time Periods for Designated EHV Properties

*All times are in UK Clock time

sole use assets for demand, and telemetry and protection 

costs for generation.

•  Capacity charges (p/kVA/day): These charges are similar 

to the CDCM capacity charge, however there are two kinds 

of capacity charges. One category is capacity charges for 

import and one category for export. Maximum Export 

Capacity (MEC) is the agreed limit for exporting to the grid.  

If the MIC or the MEC limits are exceeded, excess capacity 

charges are applied on top of the standard capacity charge.  

The site’s import and export capacity is measured in kilovolt 

amperes (kVA).

•  Excess capacity charges (p/kVA/day): Similar to the CDCM 

excess capacity charge, with the addition of the excess 

capacity charge for export. Excess capacity charges are 

applied for each day the customer has exceeded the MIC or 

MEC limits.  

•  Line Loss Factor Class: determines the Line Loss Factor which 

normalises the energy imported to the energy transmitted.
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International case studies
Annex C



and will be housed in three factory-tested containers – two 

containing lithium-ion batteries and a third accommodating the 

power conversion and energy management systems.

C.2.2	Applications

The facility will help to maintain grid stability through 

applications such as frequency regulation.  It will also enhance 

power quality and provide power to meet peak demand.

C.2.3	Regulatory	and	legal	arrangements

In Italy, Art 36, paragraph 4, decree law 93/11 allows the TSO 

(and DSOs) to build and operate batteries. However, this must 

be justified through a cost/benefit analysis that shows that the 

energy storage system is the most efficient way to solve the 

problem identified (e.g.  compared to the build of new line).  

Remuneration from the storage asset should not be higher than 

the (measurable) cost of alternative solutions.

The containerized solution is designed to meet particular 

regulatory requirements on noise and electromagnetic 

compatibility emission limits, and to suit the ambient conditions 

at the Dirillo site including high temperatures and possible 

seismic activities. Thanks to its compactness, the solution has 

a small footprint and can also be relocated to another site for 

possible further studies.

C.3	ENEL	–	Isernia	Project,	Italy

C.3.1	Asset	description

A Lithium Ion storage system with capacity of 1000 kVA is 

connected to a MV/LV substation that was converted into a 

”complex” node that includes several EV charging stations and 

a 50kW PV power plant, a local control system and integration 

with Enel’s Distribution Management System (DMS).  

C.3.2	Applications

The local control system will use the storage to optimise both 

the active and reactive power exchanges between the node 

C.1	Mitsubishi	and	SHEPD	–	Orkney	Storage	Park	Project,	UK

C.1.1	Asset	description

Mitsubishi Heavy Industries, Ltd. (MHI), jointly with Scottish 

Hydro Electric Power Distribution (SHEPD), has launched an 

energy storage system demonstration project connecting a 

2MW Lithium Ion battery to the distribution grid in the Orkney 

Islands, which has a high penetration of renewable energy.

C.1.2	Applications

The energy storage system will be installed at SHEPD’s Kirkwall 

Power Station.  In the cases of power shortage or power surplus 

on the Orkney Islands, power is transmitted from and to the 

mainland through two 33kV submarine cables. When there is 

too much renewable energy, exceeding the export capacity 

of the cable to the mainland, the energy storage system will 

import part of the excess energy, reducing the need to constrain 

renewable generation on the islands, by reducing or stopping 

generator export.

C.1.3	Regulatory	and	legal	arrangements

The demonstration project is supported by the New Energy 

and Industrial Technology Development organization (NEDO) 

of Japan, under the Development of Technology for Safe, Low-

cost, Large-size Battery System programme.  In the project, 

Mitsubishi Power Systems Europe, Ltd., the business base for 

MHI’s power system operations in Europe, will jointly provide 

the energy storage service to SHEPD. The funding for the project 

is being provided to SHEPD from Ofgem, under its Tier 1 Low 

Carbon Network Fund.

C.2	ENEL	–	Dirillo	Substation	BESS	Project,	Italy

C.2.1	Asset	description

Enel Distribuzione will use a battery energy storage system, 

provided by ABB, to study the benefits of using such facilities 

in their distribution network. The system will be installed at 

the Contrada Dirillo distribution substation in Ragusa province in 

southern Sicily. It can provide 2MW of power for up 30 minutes 
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the medium-voltage grid.  The main challenge for developing 

further storage at La Réunion stems from the absence of 

locational signals to guide storage investment decisions.

C.5	 AES	 Corporation	 –	 Los	 Andes	 Battery	 Energy	 Storage	

System,	Chile

C.5.1	Asset	description

AES Gener and AES Energy Storage, subsidiaries of AES Corporation, 

installed a 12MW/4MWh battery system using advanced lithium 

ion technology. The system is connected to AES’s Los Andes 

substation, located in the Atacama Desert in Northern Chile, 

which provides electricity to this important mining region.   

C.5.2	Applications

The aim of the battery system is to meet a portion of the plant’s 

obligation for the provision of primary and secondary reserve.  

The company worked closely with CDEC-SING, the region’s 

grid operator, to develop advanced models of performance 

improvement. As a result the plant has been in continuous 

operation since commissioning and achieved 100% commercial 

availability thus, freeing up 12MW of capacity from the power 

plant and generating additional revenue. Highly successful first-

of-a-kind project that led to the implementation of the AES 

Angamos BESS, a larger system also installed in Northern Chile.   

C.5.3	Regulatory	and	legal	arrangements

The Los Andes Battery Energy Storage System operates as a critical 

reserve unit for the region’s grid operator CDEC-SING, taking up 

the system obligations for primary and secondary reserve the AES 

Gener’s Norgener plant.  This service, developed by AES Energy 

Storage, is known as ‘Capacity Release for Power Generators’.

C.6	 Beacon	 Power	 –	 Stephentown	 Advanced	 Energy	

Storage,	USA

C.6.1	Asset	description

The Beacon Power Stephentown Advanced Energy Storage 

complex in New York is the world’s first live connection of a 

and the feeder; alongside the mitigation of the PV generation 

and EV recharging impact on the network, a real optimisation 

of both local and global parameters will be taken into account 

by the integration with the Enel’s DMS.

C.3.3	Regulatory	and	legal	arrangements

In Italy, Art 36, paragraph 4, decree law 93/11 allows the TSO 

(and DSOs) to build and operate batteries.  However, this must 

be justified through a cost/benefit analysis that shows that the 

energy storage system is the most efficient way to solve the 

problem identified (e.g.  compared to the build of new line).  

Remuneration from the storage asset should not be higher than 

the (measurable) cost of alternative solutions.

C.4	 EDF	 SEI	 –	 La	 Réunion	 NaS	 battery,	 France	 (overseas	

territory)

C.4.1	Asset	description

At La Réunion, EDF SEI installed in 2010 an NaS battery with a 

capacity of 1MW/7.2MWh as a means of storing intermittent 

energy from a network of solar PV modules.  

C.4.2	Applications

The storage system is used primarily for peak shaving and 

ancillary services provision.  

C.4.3	Regulatory	and	legal	arrangements

The power system of La Réunion is exempted from EU 

Directives, since it is an insular system.  There is no forward or 

centralized real-time power market and EDF SEI operates as a 

vertically integrated utility to produce, transmit and distribute 

electricity.  There are some fringe producers of electricity, who 

are mainly focused on Renewable Energy Systems and whose 

generation is supported through a feed-in tariff system.  Third 

party access to the network is regulated and charges need to be 

paid.  This has an impact on the profitability of storage facilities.  

Nevertheless, generators benefit from a reduction (40% less 

than tariffs in France’s metropolitan areas) when they access 
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regional distribution grid as well as a connection to the nearby 

380 kV high voltage transmission grid.  

C.7.2	Applications

WEMAG AG recovers their investment by entering the primary 

reserve market. In this market conventional generators receive 

money in return for quickly increasing or decreasing the output 

of their power plants by a few percentage points in order 

to balance supply and demand of electricity and keep the 

frequency of the grid within the required limits. Batteries can 

provide such control power faster, more accurately and without 

producing CO2 emissions. The unit is also able to provide other 

types of ancillary services, such as black start capability thus 

providing opportunities for alternative revenue streams.  

C.7.3	Regulatory	and	legal	arrangements

Energy storage facilities have full and non-discriminatory access 

to the balancing market. According to market participants there 

is therefore no need for further legislative measures as the 

existing legislation already sets a sufficient framework. Both 

power plants and storage systems can do nothing more than 

reducing or increasing their output. Differences exist only in 

speed and in the amount of output change and in the algebraic 

sign of the output. Storage systems therefore do not need a 

special treatment in the market design.  

More specifically, eligibility of connection for storage is covered 

in the German Energy Act (EnWG) and storage has to comply 

with the grid code’s requirements on load and generation 

depending on its operation mode. As far as market design is 

concerned, the Renewable Energy Sources Act (EEG) covers 

storage of RES and the Transmission Code (Annex D1-D3) covers 

Primary, Secondary and Minute Reserve Markets, in a general 

manner but mentions storage.  

EnWG exempts new build storage and refurbished PHS from 

network usage fees, thus providing an incentive. EEG ensures 

grid-scale flywheel energy storage system for a frequency 

regulation plant.  It utilises 200 high speed Beacon flywheels to 

store energy with a capacity of 20MW and a 4 second response 

time (5MWh over 15 minutes).  

C.6.2	Applications

The system provides fast-response, short duration frequency 

regulation services to the New York grid with zero emission and 

no fuel consumption. The Stephentown plant currently provides 

about 10% of New York’s overall frequency regulation needs.

C.6.3	Regulatory	and	legal	arrangements

New policies are being implemented at the State level, being 

discussed and rolled out at the national level, and previous 

investments are coming to fruition and can shape future 

investment. An example policy structure that has an influence on 

the adoption of storage is FERC Order 755, which helps structure 

payments and set contracts for frequency regulation, and is 

changing the market for frequency-regulation applications.  The 

New York Independent System Operators (NYISO) adopted the 

mandate in mid-2013.  In 2010, New York State established NY 

Battery and Energy Storage Technology Consortium (NY-BEST), 

a public-private partnership that researches storage technology 

and manufacturing, aids energy storage organizations as 

well as potential stakeholders, and advocates for policies and 

programs that could improve energy storage.

C.7	WEMAG	and	Younicos	–	Schwerin	Battery	Park,	Germany

C.7.1	Asset	description

The battery bark in Schwerin, built by Younicos for green utility 

WEMAG AG, is considered Europe’s first commercial battery 

park and was commissioned in September 2014.  It has a rated 

power of 5MW and a capacity of 5MWh and it is primarily used 

for frequency regulation in a region with significant capacity 

of wind connected to the grid. The batteries are housed in 

a purpose-built hall next to a 11kV substation in Schwerin-

Lankow, thus ensuring the integration of the unit into the 
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CAISO, something that they currently are not allowed to do.  

C.8.3	Regulatory	and	legal	arrangements

Mandate to procure 1,325MW of energy storage by 2020

With the Decision 13-10-040 October 17, 201357, the California 

Public Utilities Commission (CPUC) established a target of 1,325 

megawatts (MW) of energy storage to be procured by Pacific Gas 

and Electric Company, Southern California Edison Company and 

San Diego Gas & Electric Company by 2020, with installations 

required no later than the end of 2024. The Proposed Plan 

recommends that each utility may meet up to fifty percent 

of its distribution system procurement target through utility-

owned energy storage. The decision further established a 

target for community choice aggregators and electric service 

providers to procure energy storage equal to 1 percent of their 

annual 2020 peak load by 2020 with installation no later than 

2024, consistent with the requirements for the utilities.  

The decision has left many more details on the program to be 

worked out over time, including how the state’s utilities, third-

party energy storage owners, and storage-enabled customers 

will share opportunities to make money across the dozens of 

value streams potentially open to grid-tied batteries.

A California Roadmap for Energy Storage

In December 2014 the California Independent System Operator 

(ISO), the California Public Utilities Commission (CPUC) and 

the California Energy Commission published a document 

titled ‘Advancing and Maximising the Value of Energy Storage 

Technology – A California Roadmap’58 aimed at identifying 

priorities and actions for energy storage.  

The roadmap focuses on actions that address three categories 

of challenges as identified by stakeholders:

•  expanding revenue opportunities in line with the value 

energy storage can provide;

that storage of RES will preserve the remuneration payable for 

RES directly fed into the grid. Finally, the law for preservation, 

modernisation and expansion of combined heat and power 

generation (KWK-G) provides for support for the integration of 

heat storage into CHP sites.

EnWG considers power and gas storage separately and provides 

special incentives for PHS. Finally, as far as the size and location 

of storage are concerned, while EnWG is actually neutral, 

the tone of the regulation indicates a focus on large scale, 

centralised storage.  

C.8	Southern	California	Edison	–	Distribution	Energy	Storage	

Integration	(DESI),	California

C.8.1	Asset	description

The battery energy storage system in Orange County is SCE’s 

first pilot system deployed to support its distribution grid. Built 

with A123 lithium-ion batteries and managed by A123’s new 

owner, Japan’s NEC, the trailer-sized array is one of the first to be 

sited on a customer’s property, but remain under control of the 

utility. The system will be able to provide 2.5 MW of electricity 

continuously for about an hour and a half and is planned to be 

commissioned in the summer of the 2015.  

C.8.2	Applications

SCE is planning to use the system to bolster a substation 

serving four circuits in Orange County. They will have NEC’s 

battery control system integrated into SCE’s DMS so that it will 

be ready to help manage the summer’s peak power demands. 

The heavily loaded system would need to be reinforced in the 

near future without the battery to provide backup. Deferring 

the cost of such reinforcements of the distribution grid is the 

primary financial benefit to justify the cost of the battery system. 

Reinforcement deferral savings, however, in most cases are 

not enough to justify the investment in the battery. SCE would 

like to look at bidding its battery system’s capabilities into the 

ancillary services markets run by California’s grid operator, 

57 http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M079/K533/79533378.PDF
58 http://www.caiso.com/Documents/Advancing-MaximizingValueofEnergyStorageTechnology_CaliforniaRoadmap.pdf
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C.9.3	Regulatory	and	legal	arrangements

EDF and RTE, under the CRE’s supervision and pursuant to 

the provisions of the Third Energy Package, have agreed to 

modify the contractual arrangements for the studies and testing 

conducted by EDF’s R&D for RTE. Under this agreement, EDF’s R&D 

acquired the laboratories owned by RTE at the Renardières site.

C.10	Electric	Transmission	Texas,	LLC	(ETT)	–	TSO	owned	and	

operated	battery,	Texas

C.10.1	Asset	description

Electric Transmission Texas LLC (ETT) installed a sodium-sulphur 

4-megawatt NAS battery system by NGK-Locke, Inc in Presidio, 

Texas to improve transmission reliability in Presidio and 

surrounding areas. 

   

C.10.2	Applications

The NAS battery system uses sodium-sulphur battery 

technology. This technology used by ETT for Presidio provides 

the following benefits: 

•  Due to its quick response, the battery addresses voltage 

fluctuations and momentary outages.  

•  In the event of an outage on the radial transmission line 

providing power to Presidio, the battery can supply four 

megawatts of uninterrupted power for up to eight hours.

•  The battery allows Presidio’s electrical load to receive 

uninterrupted power from Comisiόn Federal de Electricidad 

(CFE) during emergency situations.

•  The battery allowed for maintenance on the transmission line 

being built from Marfa to Presidio without loss of electric service.  

C.10.3	Regulatory	and	legal	arrangements

This project set a precedent with the ruling that storage is not a 

generator and defining a new asset class for storage (Isser 2010; 

Roberts, 2010). EET submitted an application for permission to 

the Public Utility Commission of Texas to install, own and operate 

the battery.  Control and ownership of storage devices has been 

• reducing costs of integrating and connecting to the grid; and

•  streamlining and spelling out policies and processes to 

increase certainty.  

The roadmap includes several action items in relation to Market 

Participation, which primarily refers to the participation of 

energy storage resources in the established ISO wholesale 

market, and the ability of these resources to provide additional 

services to the distribution utilities or the end-use customer 

whether the service is contracted for through a market or not.  

This shows that the appropriate actions have been identified to 

allow for projects like DESI to have access to additional revenue 

streams in the future.  

C.9	EDF,	Alstom	and	Saft	 –	 Smart	battery	energy	 storage	

system	(BESS)	at	EDF’s	Concept	Grid	Lab,	France

C.9.1	Asset	description

Alstom and Saft have successfully commissioned a smart energy 

storage system (BESS) at EDF’s Concept Grid located on EDF’s 

research site at Les Renardières, south of Paris.  The Concept 

Grid is a real distribution network designed to support and to 

test the development of electrical systems towards smart grids.  

The system consists of Alstom’s MaxSineTMeStorage smart 

converter and Saft’s Intensium Max 20 lithium-ion battery.

C.9.2	Applications

The objective is to test the system in real conditions, made 

possible by the Concept Grid platform, and assess its potential for 

frequency regulation, stabilising the grid and preventing outages.  

It converts electricity between direct and alternating current 

that can be stored or released into the grid.  Alstom’s MaxSine 

eStorage real-time energy storage management software 

allows electricity production to be optimised according to grid 

needs. Specific EDF algorithms have been incorporated inside 

Alstom’s software in order to develop and test the frequency 

regulation with a storage system.
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Toronto Hydro provides the local distribution system, connection 

and opportunity to modernize an aging  grid. eCAMION is the 

project lead and has designed and integrated the storage 

system to include thermal management communications and 

control. Dow Kokam LLC has developed the Advanced Energy 

Lithium-Polymer NMC (nickel manganese cobalt) cells and cell 

chemistry. The University of Toronto is managing the CPPM 

(control, protection and power management) technology and 

building algorithms that will integrate the ‘brains’ of the system.

C.11.2	Applications

CES systems:

•  Improve power quality, energy flow and reliability;

•  reduce peak demand and offer temporary relief in 

neighbourhoods at risk to help prioritize and defer capital work;

• remove the need for diesel generators;

•  facilitate the integration of renewable technologies like solar 

panels and electric vehicles;

•  help to keep voltage levels constant for commercial and 

industrial customers; and

• actively monitor grid conditions and respond dynamically.

C.11.3	Regulatory	and	legal	arrangements

The Storage Working Group of the Smart Grid Advisory Committee 

has identified four key principles that should be followed in 

order to resolve regulatory barriers to energy storage in the 

province of Ontario and ensure that energy storage services are 

encouraged and treated equitably, regardless of ownership.

•  First, the charges and regulatory treatment of energy storage 

should align with the services being provided by the energy 

storage assets and not the ownership/operation/contractual 

arrangement that governs the assets.  

•  Second, system benefits, values and services that result from 

energy storage should be included in the cost causation 

principles and the allocation of costs and benefits associated 

with energy storage services.

an ongoing issue with the Electric Reliability Council of Texas 

(ERCOT) because of limitations in energy and ancillary service 

provision by Transmission and Distribution Service Providers 

(TDSPs) (Isser, 2010). In their application, ETT sought to have the 

battery qualify as a transmission asset for these reasons:

• it was located at a distribution substation; 

•  it would be controlled by grid operators in response to 

transmission voltage;

• the battery system had a power factor exceeding 0.95; and 

•  as a transmission provider the battery system could not 

provide ancillary services.  

This last point is especially important because in Texas, as a 

transmission asset, the battery may qualify for Transmission 

Cost of Service Recovery, and the costs would be socialized.  The 

Commission ruled that the battery was a Transmission Asset, 

rejecting a claim from the Texas Industrial Energy Consumers’ 

request to have the battery system defined as a generation 

facility (Isser, 2010).

C.11	 eCAMION	 and	 Toronto	 Hydro	 –	 Community	 Energy	

Storage	(CES),	Toronto

C.11.1	Asset	description

A consortium led by eCAMION Inc. with Toronto Hydro, the 

University of Toronto, and Dow Kokam LLC has installed a 

500kW/250kWh unit installed directly into an urban community.  

Located at the Roding Arena and Community Centre in North 

York, this community energy storage (CES) system will allow 

Toronto Hydro to monitor this technology, and help validate its 

benefits to Toronto’s electrical grid.  

Toronto’s infrastructure is aging, including the electrical assets 

that power the city. Much of this infrastructure was installed in 

the 1940s, 50s, and 60s. It is expected the CES project will offer 

many benefits in the short term to the grid, and even more in 

the long term.
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•  Third, the system should encourage ongoing innovation in 

energy storage in light of Ontario’s leadership role, the ability 

for energy storage to optimize the efficiency of existing 

Ontario energy assets, infrastructure investments, energy 

markets, and conservation in the Province.  

•  Fourth, energy storage is unique.  While it may at times have 

characteristics of a generator or a load, (or a distribution/

transmission asset class), or further as a customer or utility 

conservation and demand management tool - its inherent 

flexibility, benefits, and differences may warrant unique, but 

equitable treatment.  
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