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Executive Summary
Smarter Network Storage Project
The Smarter Network Storage project, funded through Ofgem’s Low Carbon Network Fund, is carrying out a
range of technical and commercial trials using energy storage to tackle the challenges caused by the transition
to a low-carbon electricity sector. 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 forms the main deliverable required to meet the Successful Delivery Reward Criteria 9.3
milestone for the project. It describes the implemented smart commercial arrangements for the SNS commercial
operating model, which represent first of a kind contracts for operating storage in this way, and shares them in
the form of ‘skeleton’ contract heads of terms. These form the basis of commercial arrangements that could be
tailored for use by other DNOs and/or third party storage developers.

Smart Commercial Arrangements
In order to maximise the economic business case for distribution connected storage, additional revenue streams
are being explored by the SNS project over and above its application for network support. However any such
source of revenue must be compatible with the primary requirement of distribution network support, which is
required from the storage at this trial site. Reinforcement at Leighton Buzzard primary substation can be
deferred for a number of years by the installation of storage at this site, which can provide additional capacity
during peak times.
A number of additional value streams, which storage is capable of providing, have been considered in order to
improve the economic case generally and improve the viability of the business case more specifically. For SNS,
balancing services provided to the Transmission System Operator (TSO), National Grid is well suited and, in
return for supporting the wider electricity system, provide a good additional source of revenue for storage
operators. In particular, Short Term Operating Reserve (STOR) and Firm Frequency Response (FFR) are
identified and to be trialled during the project, amongst others.
Under the commercial operating model implemented in the project, a new Storage ‘Aggregator Services
Agreement’ has been developed to allow delivery of these services and has been implemented with KiwiPower.
KiwiPower are the third party intermediary selected to provide the interface to National Grid for the range of
balancing services under trial, and also put in place back-to-back commercial arrangements with National Grid
for the provision of ancillary services using the storage capacity.
If storage is to be operated in this multi-purpose way, the need to access the balancing markets also leads to
the requirement for access to the wholesale electricity market to enable charging and discharging when
required.
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In the SNS model, this is enabled through an Energy Supplier, SmartestEnergy. This also provides an
opportunity for an additional ‘Tolling’ service, which enables a supplier to take commercial control of the device
for a period of time to manage their imbalance risk or arbitrage, in return for a fixed fee.
Implementation of these first-of-a-kind contracts has generated a comprehensive understanding of the structure,
costs and benefits of all non-energy related charges and levies that helps to further inform the business case for
storage, in addition to key market-related learning around issues that could pose further barriers to the adoption
of energy storage.
Each of these non-energy costs and market issues are explored in relation to how they would affect storage. For
example, the report identifies that the tax treatment of certain charges, notably the socialised collection of the
feed in tariff (small scale and CfD) and climate change levy, could under the current arrangements lead to
double counting and commercial disadvantages for storage operators.
The SNS project has undertaken work separately, previously introduced in SNS 4.1 - Business Model
1
Consultation by looking at the different operating business models through which distribution network storage
could be owned and managed. This identified five operating models of which two lead business models were
identified as most likely to be viable; DNO Contracted and Contracted Services.
These smart commercial agreements and services must be developed in such a way as to not distort existing
competition, and will allow the project to gain learning that could be applied to both the Contracted Services and
DNO-Contracted models. The project is also designing and developing new IT platforms to help support these
commercial strategies which will be demonstrated using the full capabilities of the Smart Optimisation and
Control System (SOCS). Synergies across a range of applications are being identified and trialled
simultaneously, while capturing the value to the system in a more optimised approach, i.e. utilising the storage
system for a number of the trials to find an optimal level of participation in each. These flexible commercial
arrangements and demonstrations will further add to the key learning outcomes that will help inform the future
design of market products and services that make best use of storage, including services that may be procured
from third-party energy storage operators by DSOs and TSOs in the future.

1

http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Smarter-Network-Storage-(SNS)/Project-

Documents/Smarter-Network-Storage-Business-model-consultation.pdf
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1.

Introduction & Context

1.1 Background
Energy storage is a key source of flexibility that can help address some of the challenges associated with the
2
transition to a low-carbon electricity sector. Storage, as identified by the Smart Grid Forum , 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 aspects are currently hampering the efficient and economic uptake of
storage by the electricity sector.
The Smarter Network Storage (SNS) project aims to carry out a range of technical and commercial innovations
to tackle these challenges and facilitate more efficient and economic adoption of storage. It is differentiated from
other LCNF electrical storage projects by its demonstration of storage across multiple parts of the electricity
system, outside the boundaries of the distribution network. By demonstrating this multi-purpose application of
6MW/10MWh of energy storage, the project will explore the capabilities and value in alternative revenue
streams for storage, whilst deferring traditional network reinforcement.
The project aims to provide the industry with a greater understanding and a detailed assessment of the
business case and full economics of energy storage, helping to accommodate increasing levels of intermittent
and inflexible low carbon generation. The project was awarded funding of £13.2 million by Ofgem, under the
Low Carbon Network Fund (LCNF) scheme in December 2012 and will last four years, from January 2013 to
December 2016.
The energy storage facility has been constructed and is deployed adjacent to a typical UK Power Networks
11kV primary substation in Leighton Buzzard in Bedfordshire. The project is scheduled to commence trials by
the end of 2014, and will continue for the remaining two years of the project.

1.2 Introduction
Storage capacity has the potential to provide a range of system-wide services and applications. The suitability of
differing storage technologies for different applications varies depending on their individual characteristics and
has an impact on the overall business case for a particular installation.
To maximise the value from storage, it is necessary to leverage multiple applications across the full electricity
system. Storage deployed for a single application is typically economically unviable, and importantly fails to
make efficient use of the capacity, which could have wider benefits across the system.
The SNS project is aiming to explore the capabilities and suitability of the chosen storage technology (advanced
Li-Ion batteries) for a number of system applications, identifying the requirements, potential value and benefits
to the electricity system.
Storage could be deployed and operated in this manner under a number of different business models, which
3
were previously introduced in SNS 4.1 - Business Model Consultation . The business model trialled under the

2

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.
3

http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Smarter-Network-Storage-(SNS)/Project-

Documents/Smarter-Network-Storage-Business-model-consultation.pdf
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SNS project involves the use of third-party intermediaries to access the wholesale and balancing markets, and
represents one possible model for the deployment of distribution-connected storage.
Commercial arrangements have been put in place with these third parties that enable the storage to perform
multiple services, benefiting different parts of the electricity system. These agreements reflect the first of their
kind to be applied to energy storage.
This report introduces these commercial arrangements, shares the structure implemented for the benefit of the
industry, and describes the learning obtained through the journey of developing them.

1.3 Report Scope and Objective
This SDRC shows that the commercial arrangements for the independent service trials and optimised period of
operation have been developed and translated into ‘skeleton’ contract heads of terms by 31 October 2014,
providing the basis of commercial arrangements that could be tailored for other forms of flexibility and leveraged
system wide by other DNO’s.
Completed commercial arrangements have been signed off by UK Power Network’s legal counsel for the
provision of reserve, response and wholesale market services using the storage device. Reviews of the
commercial arrangements underpinning the service trials have been carried out by UK Power Networks and
have been included in the document as skeleton contractual arrangements for the use by DNOs and other
industry participants.
The target audience for the report is other DNOs who may be looking to deploy further electrical energy storage
capacity to support efficient distribution network operation; however, the report will also have relevance for the
following stakeholders:


Third-party storage developers, such as energy suppliers and/or aggregators looking to develop and
deploy storage for commercial operation, including selling flexibility services to DNOs



Storage manufacturers and technology providers, to facilitate understanding of the main considerations
and requirements in deploying their solutions within the GB network operator environment.

This report describes the set of initial services that will be trialled during the SNS project, and the commercial
approach with partners for participating in these services.
This is the first major trial of electrical energy storage on a distribution network in GB, operating under market
conditions to sell services and trade electricity with third parties. The project has identified numerous legal,
regulatory and commercial factors which have required careful consideration. Although complex, the project is
expected to deliver a successful outcome and will provide a useful reference point for duplication of the project
in the future.
It should be noted that the balancing services market is constantly evolving, meaning that the specification of
ancillary services products may change or be replaced throughout the duration of the project.
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2.

Key Commercial Requirements

One of the main purposes of this project is aimed at demonstrating the economic value of distribution connected
storage through exploring and delivering multiple electricity system benefits. Demonstrating this is necessary in
order to help assess and validate different business models for storage that are required to ensure that storage
can play a role in the future low-carbon electricity system efficiently and economically.
The primary purpose of the storage device installed as part of SNS is to contribute to firm capacity at Leighton
4
Buzzard primary . Therefore sufficient storage must be available to provide for network security when required,
taking priority over all other uses. This is because the security provided by the storage asset cannot be provided
by any other storage device or any other asset elsewhere on the network – it must be connected to the specific
substation group that requires support.
5

It is widely reported that deployment of storage for a single application is typically not economically viable. This
is the case at the SNS trial site, a typical primary distribution substation, where the deployment of storage for
overcoming security of supply constraints alone results in inefficient use of storage capacity. Whilst this option
would support the local network and enable the avoidance of traditional reinforcement, the limited periods of use
and lack of any additional benefits would make this option economically unattractive.
The provision of additional services to the wider electricity system can help bring additional benefits, and
improve the economic case for storage. The SNS project is aiming to test this hypothesis, with a practical
demonstration of whether the additional benefits realisable can improve the economic case under different
business models. A key requirement is that these additional services must be compatible with the required
distribution network support services, or at least flexible enough to allow the provision of these when required.

2.1 Potential Income Stream Services
The range of possible applications for energy storage has been well documented across a number of reports,
including:


SNS 4.1 – Business Model Consultation, Appendix 1



Grid Energy Storage, US Department of Energy, Dec 2013, Section 3.0



A Good Practice Guide on Electrical Energy Storage: 1st Ed, ESOF, Mar 2014, Section 3.0



The future role for energy storage in the UK, Energy Research Partnership, June 2011

Table 1 summarises these potential current and future income streams for distribution grid scale storage
devices, such as the SNS installation at Leighton Buzzard. These have been assessed for their suitability in
providing value for the SNS project.

4
5

SNS 1.2 - Design & Planning Considerations for Large Scale Energy Storage, provides further information on the network support case
For example, Orkney Energy Storage Park close down report - http://www.ssepd.co.uk/Innovation/CompletedProjects/
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#

Value stream

Final customer

Drivers of value

Value risks

1

Local security of
supply
Provision of capacity at
times of peak local
demand
Reactive power support
Provision of reactive
power to reduce losses

DNO

Avoided/delayed
reinforcement
cost

Technical
performance of
storage
(availability)

DNO. May also
be opportunities
on transmission
network

Opportunities may
be limited/specific

Opportunity
specific

3

Voltage support
Provision to local network

DNO. May also
be opportunities
on transmission
network

Opportunities may
be limited/specific

Opportunity
specific

4

Energy arbitrage
Trading of wholesale
energy
Energy tolling
Trading of wholesale
energy by Supplier in
return for a fixed fee
Firm Frequency
Response (FFR)
Managing the GB system
frequency

Wholesale
market / Supplier

Reduced losses
and possible
avoided
reinforcement due
to reactive power
allowing more
efficient use of
network
Possible value in
specific locations
e.g. with local
renewable
generation
Power price
shape & volatility

Lack of market
liquidity

Secondary
value stream

Wholesale
market / Supplier

Power price
shape & volatility

Supplier takes
tolling risk for an
increased margin

Secondary
value stream,
limited

Transmission
System Operator
(TSO)

Competing
sources of FFR

Secondary
value stream

TSO

Competing
sources of STOR

Secondary
value stream

8

Short Term Operating
Reserve (STOR)
Reserve for the GB
system
Triad benefit

Growth in FFR
requirement due
to size of largest
loss on
transmission
system
Growth in STOR
requirement due
to intermittency

Supplier

Avoided TNUoS
demand

Secondary
value stream

9

Capacity market

Generators or
Energy providers

Design of
capacity
mechanism

Only relevant
when storage is
exporting
Penalties for nondelivery

10

Managing intermittent
renewable generation
(Constraint
Management)
Absorbing excess
renewable generation

Renewable
generator or
DNO

Growth in
Intermittent
generation

2

5

6

7

Requirement is
unpredictable

UK Power Networks (Operations) Limited. Registered in England and Wales. Registered No. 3870728. Registered Office: Newington House, 237 Southwark Bridge Road, London, SE1 6NP

Suitability for
SNS
Primary need

Unsuitable due
to conflicting
availability
requirements.
Valuable if
significant local
embedded
generation, but
not applicable to
SNS
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#

Value stream

Final customer

Drivers of value

Value risks

11

Fast reserve

TSO

Size of market for
fast reserve

Competing
sources

12

Transmission
constraints

TSO

Transmission
constraint in
location of
storage

Unlikely to be
applicable unless
aggregated

13

Inertia service
Possible TSO service

TSO

Competing
sources

14

Responsive flexibility
service
Possible future TSO
service

TSO

Product currently
undefined

Potential future
benefit

15

Distribution losses
Generation at peak
reduces losses by more
that increase when
charging

DNO

May be
increasingly
required as
amount of
asynchronous
generation
increases
Possible future
product to
specifically reflect
benefits provided
by responsive
storage or other
sources of lowcarbon flexibility
Depends on
incentive scheme.
Benefit may
accrue to DNO
but not to storage
directly

Suitability for
SNS
Secondary
value stream, if
aggregated.
Otherwise large
minimum
requirements
limit the service
to capacity >
50 MW
Not considered
due to lack of
commercial
mechanisms for
delivery
Potential future
benefit

An ancillary
benefit of
operation of the
asset – unlikely
to drive
dispatch. To be
tracked as part
of secondary
benefits

Table 1: Potential future income streams
Any additional value streams must be compatible with the primary security of supply requirement, enabling the
device to operate in a network management mode providing peak shaving capacity if required. Given the nature
and timing of the demand it is very likely that the storage device will be required to provide security for relatively
small windows when particularly high peak demand occurs. This is likely to occur close to the GB system peak
demand, but may not necessarily fall in the exact same periods due to varying weather conditions across the
country. At Leighton Buzzard the storage device is most likely to be required for local network security purposes
during winter months and then only at peak times i.e. between 4 and 8 pm on week-day evenings – the so call
‘winter tea-time’ peak, indicated in the graph below, Figure 1. In addition, there may be requirements for network
support forecast during the transitions between seasons, due to the fact that firm capacity ratings are typically
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adjusted in relatively crude steps between seasons, rather than taking into account all local conditions, such as
could potentially be achieved with dynamic line rating schemes.
Outside of these periods, the storage device will be available to provide other services. It may also be possible
for some compatible services to be provided during the same period. For example, modelling work undertaken
6
by Imperial College London has shown that it would be possible to minimise energy usage and losses at the
same time as providing peak demand reduction services to the DNO through co-ordinated active and reactive
power control of the storage device output.

Figure 1: Typical ‘winter tea-time peak’ profile at Leighton Buzzard
The potential future income streams identified in Table 1, can be grouped into one of four service types:


DNO Network Services



Wholesale Energy Market Services



System Balancing Services



Other Services

2.2 DNO Network Services
The range of DNO network services that are available to be demonstrated within the SNS project, using the full
capabilities of the storage device are:


6

Local Security of Supply (‘Peak Shaving’) – Active power can be drawn from the storage device to
shave peak load at the local substation level and keep equipment loading (in particular transformers
and cables), within nominal rating.

Conflicts, Synergies and Commercial Strategies for the use of Distribution Network Connected Energy Storage in Multiple Markets paper,

January 2014.
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Reactive Power Support – Reactive power can be provided through the Power Conversion System
(PCS) to improve the power factor and reduce losses.



Voltage Support – Active and reactive power can be provided by the storage device to support heavily
loaded feeders.

These were selected as a representative set of primary network applications that could be implemented at the
majority of GB distribution sites. At the Leighton Buzzard trial site, the primary application will be to support
security of supply by reducing peak demand to defer real network reinforcement. The site is fed by a dual 33kV
overhead circuit. The other network services do not provide any further reinforcement deferral in this case,
however will provide useful learning for use cases at other potential sites.
In the SNS business model, with the network operator as storage owner/operator, these services provide direct
benefit through an avoided cost of alternative solutions, such as conventional reinforcement. There is therefore
no need for a commercial agreement to be put in place to cover these services. Conversely, in a model where
the storage is owned and operated by a third party, these applications would be provided as services to the
DNO in return for a payment that creates a revenue stream for the third party. Additional commercial
arrangements would be necessary in this case, as discussed further in Section 6.
The only agreement relevant in relation to the network services is the obligation to sign up to the National Terms
of Connection (NTC). These terms are set out in the Distribution Connection and Use of System Agreement
7
(DCUSA) , which specifies the arrangements for the supply, or export, of electricity for the connection to the
network. Details of how these charges are set and applied are specified in the DCUSA and is summarised in
8
section 4.3
Network Delivery Charges of this report. All suppliers are appointed as an agent of the relevant
DNO to obligate their customers, by effectively incorporating the NTC into their supply agreement. If no such
supply agreement exists then the owner or occupier of premises connected to the network is still obligated to
comply directly under section 21 of the Electricity Act 1989. In signing up to the NTC, for either larger or nonstandard site connections DNOs will usually set out the general and technical particulars of the site connection
in a set of appendices which accompany the NTC to create the “Agreement for Connection”. This is the
arrangement that has been used for the SNS connection to the network.

2.3 Wholesale Energy Market Services
There are two potential requirements for a storage device which is looking to operate on a shared use basis.
Firstly the ability for the storage device to charge and discharge when required is needed for all deployments.
Secondly, access to additional trading income from the market is an optional requirement for deployments
looking to leverage this particular benefit stream.
If the storage device was solely looking to provide the primary need of local security of supply at Leighton
Buzzard through additional capacity, then the storage device could be classed as a pure distribution asset, as is
the case with existing assets such as transformers. Arguably in this case energy stored in the storage device
would be used directly from the network, and injected back sometime later onto the network when so required,
to support the peak, or provide reactive or voltage support. In this case it would not actually be consuming
energy from the market it would merely be time shifting it, less some transformation losses as is the case with

7

DCUSA Schedule 2B - http://www.dcusa.co.uk/D4B3A851-08E3-43AA-90D4-5CA5366C0FF3/FinalDownload/DownloadId-

F69CCF60101EBA78FF5D885685656B48/D4B3A851-08E3-43AA-90D45CA5366C0FF3/DCUSA%20Document%20Public%20Version/DCUSA%20v6%202.pdf
8

DCUSA Clause 17
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other distribution assets such as transformers. It would nevertheless be providing this service solely to the
networks to enable it to operate more efficiently overall and therefore such losses may be justified in providing
for an improved system efficiency overall.
At larger scale however, as suggested in the Smart Grid Forum Workstream Six Interim Report (April 2014), it is
generally regarded as unsustainable to take and push energy to/from the grid without market reconciliation.
Therefore, and particularly when a storage device is operating on a commercial shared use basis as will be the
case with the SNS project, the device would need to abide by market rules as any other such commercial
operation would. Secondly, settlement metering is required to allow validation of services delivered which in any
case requires the involvement of an energy supplier.
As such, energy traded would need to be recorded using appropriate metering equipment. This has the
consequence in exposing the storage device to imbalance risk when operating commercially in the wholesale
market as well as when operating in a pure network capacity. This can be mitigated to some extent depending
on the commercial arrangement implemented with the Supplier, but nonetheless is a new risk for DNOs to
understand and accept, and one which has increased in significance with the increased volatility of imbalance
costs.
Overall therefore, the options available to a storage device owner to charge and discharge energy are as
follows:


Direct access to energy outside of any supply arrangement (i.e. no reconciliation in the market)



Direct access to the electricity wholesale market



Indirect access to the electricity wholesale market via a Commercial Tariff/fixed price Supply agreement

As above, the first option is not considered to be a sustainable or appropriate resolution in the longer term
because of the overall energy traded if the volume of storage devices increases.
The second option, direct participation in the wholesale markets and trading of energy requires appropriate
investment in trading systems coupled with suitable expertise and direct access to the bilateral electricity market
either directly or via brokers or power exchanges. Whilst in the future this may become a part of a more active
9
DNO’s business activity, should they be given for example DSO responsibilities and/or should storage devices
be implemented on a shared use basis, currently there would be more significant regulatory changes needed to
facilitate this route, along with a not insignificant change to the range of skills and business processes/functions
required in the DNO.
Indirect access to the market was therefore the preferred approach in the case of SNS. A supplier with specific
expertise in renewables trading Smartest Energy was therefore chosen as a project partner to collaboratively
develop the new arrangements needed to provide access to the wholesale market to facilitate access to the
products and services necessary under this category.
With this approach, there is therefore no need for UK Power Networks to hold a Supply Licence for such
purposes for the duration of the project. With Smartest Energy providing the route to market for imported or
exported electricity from the device, the storage facility will be interacting directly and visibly with the wholesale
market and its contribution can be explicitly measured to deliver learning outcomes. It is also unaffected by the
prohibition of not allowing a DNO from holding a generation licence, as there is a general class exemption that

9

A Distribution System Operator (DSO) would have certain responsibilities for active management of its network and is explored further in

section 2 of the Smarter Networks Storage business models consultation document.
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exists for small generators. Again as identified in the Regulatory and Legal Framework report, storage projects
with output below 50MW are exempt from the need to hold a generation licence, with individual exemptions
typically offered to capacity below 100MW. Whilst this route does not circumvent the de minimus business
restrictions, which limits a DNO to 2.5% turnover from and investment in non-distribution activities, it would
however help in distancing a DNO from any suggestion of potentially distorting competition in generation or
supply.
Having decided upon this approach, there were five variations of commercial arrangement, developed in
conjunction with Smartest Energy that could be explored within the project, which are as follows:
1. Fixed Price power-purchase agreements – These are designed to provide a fixed price for energy
supply across a long-term period (1 – 3 years). While this provides price certainty over a longer term
period, the product is designed for highly predictable load patterns and has limited flexibility for
changing operational profiles.
2. Index-linked power-purchase agreements – This is similar to the Fixed-price PPA above, but the
purchase and sale price are linked to a specific market index providing some additional flexibility in load
pattern, in return for higher risk around the pricing at a particular time throughout the contracted period.
3. Flexible power-purchase agreements – This is a framework agreement for a long-term period. There
are various means of locking in prices, which provides for some additional flexibility over Fixed Price
power-purchase agreements, but are still suited to more predictable operating patterns where monthly
volume forecasts can be provided.
4. Energy-Trading Service agreements – This allows full access to the GB power market from halfhourly up to longer-term power exchanges. The asset operator can buy and sell under a single contract
volumes of power according to the asset’s operational requirements. Under this arrangement, the risk of
energy imbalance is carried by the asset operator. However, this allows short notice changes to
positions that would support use for DNO-support or ancillary services and greater potential to take
advantage of arbitrage opportunities.
5. Tolling Agreement – Under this type of agreement, the Energy Supplier would take commercial control
of the storage device for a period of time in return for a fixed, zero-risk fee. The Supplier would optimise
the operation of the asset(s), through arbitraging within the wholesale markets. Depending on the
storage owner/operator, physical control and operation of the asset could be passed to the Energy
Supplier for optimisation. Alternatively, the asset operator could continue to retain responsibility for
physical operation. This potentially allows the operator to deviate from the Supplier’s profile of
instruction where necessary to meet a network requirement for example, but such deviation would have
to be compensated appropriately.
In order to provide the greatest flexibility for both charging and discharging the battery and trialling different
services from a Supplier it was decided that a combination of options 4 and 5 above would work best. These
services have been combined into a single Energy Supply and Tolling Agreement, the arrangements of which
are detailed later in this report. The supply arrangements will provide indirect access to the wholesale market
providing the storage device with maximum flexibility when needing to charge and discharge. It will also provide
the project with real-time and forward pricing that will benefit the pricing analysis undertaken by the optimisation
software. The tolling option will be operated on a short term basis which will also be factored into the optimiser.
A power purchase agreement of one form or another (options 1 to 3) are all designed to operate over a longer
period of time. They all offer the plant (storage device) operator a guaranteed price, either directly or through an
agreed formula, that correspondingly will require the counterparty to have locked-in fuel costs, or in the case of
a storage device, battery import charge-up rates. In the case of the latter, the import rate fix is unlikely to be very
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competitive as the requirement to charge up the battery at almost any time, including peak, would provide for
significant uncertainty that would need to be priced in. For a non-storage plant, with the exception of renewables
which has a zero short-run cost when the wind blows or sun shines, there is not usually any short-term time
dependency on the cost of fuel it uses to generate electricity.

2.4 System Balancing Services
To support system balancing, the Transmission System Operator procures a range of different services,
designed to support unplanned outages and frequency stability. It is outside the scope of this report to cover all
of the services available, but an introduction to the existing key services is provided in Error! Reference source
not found.Appendix 3 – System Balancing Services
The system balancing services to be carried out by the SNS installation in the first phase of the project are as
follows, and represent some of the main services currently available to generators, storage operators and the
demand side of the market:


Short Term Operating reserve;



Firm Frequency Response – both Dynamic and Static, bi-directional, Primary and Secondary;



Fast Reserve.

Some balancing services can be provided via direct bilateral contracts with National Grid, and therefore there is
some additional flexibility around the specific terms and requirements of service provision.
This is the commercial route taken by some larger generators, outside of the mandatory frequency response
market and involves establishing separate ‘framework’ agreements covering each specific service type offered.
For example, some energy suppliers provide system balancing services using their portfolio of generation using
this approach.
Separately, aggregators such as the SNS partner, KiwiPower, provide an intermediate route to the balancing
services markets. This provides access for smaller distributed energy resources, which can be aggregated to
provide a single, larger megawatt response to National Grid. The additional benefit of this route is that a single
agreement can be put in place between the aggregator and service provider covering multiple services,
simplifying the administration and reporting requirements of multiple service delivery. In addition, in most cases
it is possible to achieve greater flexibility in terms of availability commitments when part of a portfolio of
generators, versus providing response directly, that allows services to be provided alongside network support
services more readily.
Whilst in practice these services could therefore be managed by any of UK Power Networks, Kiwi Power or
Smartest Energy, within the SNS project, it was proposed that Kiwi Power would manage the service provision
and interface with the ancillary services business of National Grid. This would ensure that there is a single
partner managing the interface and associated services, and a single partner managing the interface to the
wholesale markets as detailed above.
This also allows the specialist expertise of Kiwi Power in participating in the Reserve markets and tendering to
be leveraged; an area in which DNOs have little to no experience to date.
It is envisaged that sufficient learning will be captured by the project using this approach to enable UK Power
Networks and other DNOs to assess the potential implications of performing these activities in-house, or as part
of a wider DSO-role.
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2.5

Other / New Potential Services

A range of additional system services are potentially available from storage, although currently they do not have
established market products or commercial mechanisms in place for delivery. Some examples of these are
briefly described below:

Reactive Power Services
National Grid has a requirement to maintain the reactive power balances on the Transmission System. As
Reactive Power can only be managed on a local basis, without the appropriate injections of reactive power at
correct locations, the voltage profile of the transmission system would breach statutory planning and operational
limits.
The benefit of energy storage systems using power electronics, such as battery energy storage, is that unlike
the active power, which can only be provided for a duration limited by the storage capacity, reactive power can
typically be supplied indefinitely using the capabilities of the inverter systems.
Whilst the value of this to the local distribution network is being explored as part of the SNS trials, no
mechanism currently exists for National Grid to call on assets other than their own. South East Smart Grid
(SESG) is a project proposal that looks at this issue and which has been submitted by National Grid (in summer
2014) for funding under the Ofgem Electricity Network Innovation Competition (NIC).

Inertia Services
As mentioned above, the Transmission System operator manages system frequency by procuring frequency
response services directly from generators. Under the Grid Code certain generators have an obligation to
provide frequency response; this is known as mandatory frequency response. Traditionally generator units are
set to be in ‘frequency response mode’, so they respond to changes in system frequency by altering their power
output when required.
One of the key contributors to the strength of a power system is the system inertia, which is the sum of the
stored energy in the rotating masses of the synchronous generators and motors connected to the system. The
lower the system inertia, the lower the system’s capability to withstand changes in system frequency. When the
majority of energy supplied to the grid is provided by synchronous machines, such as thermal plant, there is a
high level of system inertia available due to their inherent design. However as the proportion of energy supplied
by non-synchronous generators, such as solar PV, wind and the interconnector links increases, the overall
system inertia will decrease.
One of the consequences of a reduction in system inertia is an increase in the rate of change of frequency
during frequency incidents i.e. sudden loss/increase of generation or demand. To manage this increase in
volatility, various approaches are possible. For example, the grid operator can maintain larger volumes of
frequency response, more generators contracted to be in frequency response mode, or additional synchronous
generation can be scheduled in the place of non-synchronous generators. These approaches would significantly
increase the cost of ancillary services, reduce the efficiency of the power system, and negatively impact the
environment due to inefficient operating point of generators.
As an alternative National Grid are exploring the development and use of synthetic inertia. For example a new
rapid frequency response service is being explored, which starts within 500ms and lasts up to 3 or 4 seconds.
This is an important development in the business case for battery energy storage, as the existing frequency
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response services do not recognise the additional speed and superior accuracy of power that can be delivered
using these systems.
This was highlighted in the SNS December 2013 six-month progress report which reported on FERC order 784
which introduced additional compensation for providers of response in North America .

New Capacity Balancing Services
As older coal and oil power stations close and the economics for gas generators means some are temporarily
closing or ‘mothballed’, tighter plant margins are resulting. This reduction in plant margin has resulted in the
development of additional balancing services to incentivise appropriate levels of capacity to meet electricity
demand.
Two new tools were developed which will provide National Grid with additional reserves to balance the
transmission system:


Demand Side Balancing Reserve (DSBR) provides an opportunity for large consumers or owners of
small embedded generation to earn money through a combination of upfront payments and utilisation
payments by contracting to reduce demand or provide generation when required. Further payments are
received in the event that the service is utilised. DSBR will not be used to force consumers or
businesses to switch off or reduce electricity demand, but it will provide a choice for those who wish to
save energy and receive payments when asked to do so during times of high demand. The service
would be required for short periods between 4pm and 8 pm on weekday evenings between November
and February.



Supplemental Balancing Reserve (SBR) will include contracts between National Grid and generators
to make their power stations available in winter, where they would otherwise be closed or mothballed.
This additional capacity would only be used as a last resort to balance the system in the unlikely event
that there is not sufficient generating capacity available in the market.

National Grid ran a tender in June 2014 for up to 330MW DSBR to pilot the new service for winter 2014/15; and
a further tender is planned at the end of 2014 and in early 2015 for a total of up to 1,800MW of both DSBR and
SBR for winter 2015/16. Both services would only be used as a last resort to balance the system in the very
unlikely event that there is not sufficient generating capacity available in the market.
The potential to provide these services was evaluated, but it was concluded that there would be a high
probability of conflicting requirements between the core periods when these services would be most required
and the requirements for local network support – i.e. during winter evening periods. Therefore the provision of
these services during the project trials is not being considered.

New Capacity Market
The Capacity Market is one of the key parts of the Electricity Market Reform proposals. Its aim is to ensure that
there is sufficient electricity generation capacity available at all times to meet projected levels of demand. The
Government recognised that the market may not make this capacity available without some form of incentive.
Therefore, the introduction of a market to make payment to certain generators for being available to generate
and also for generating as and when required, as well as making payment to large energy consumers to reduce
their demand at times of system stress is underway.
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The Capacity Market will only be triggered where National Grid believes that the availability of capacity is less
than the reliability standard determined by the Secretary of State. National Grid will conduct this analysis four
years ahead of time, and if there is considered to be a shortfall, an auction will be run to secure the required
capacity.
A pay-as-clear auction will take place four years ahead of the relevant delivery year, with plant able to opt out on
the grounds they will remain open without the capacity payments or that they intend to close before the delivery
year. A second year-ahead pay-as-clear auction will be held in advance of the delivery year to enable fine
adjustments of capacity positions and providing room for DSR participation which is better suited to a short lead
time.
The costs of the capacity payments will be recovered from licensed electricity suppliers according to a forecast
of that Supplier’s customers’ demand at the time of national system peak total annual demand, reconciled
against the actual demand of that Supplier’s customers when meter data is available. The time of peak demand
will be established according to the existing 'Triad' methodology which is described in section 4.3 Network
Delivery Charges, used by National Grid when determining Transmission charges.
Those who also provide 'relevant Balancing Services' will be able to participate in the Capacity Market.
Providers of relevant Balancing Services will be deemed to be delivering energy if they are complying with
National Grid's instructions in a period of system stress. However, if they failed to respond to a dispatch
instruction from National Grid for the relevant Balancing Service then they will be exposed to penalties under
both the Capacity Market and the relevant Balancing Service contract.
There will also be a secondary market, with participants able to hedge their position through secondary trading
between the auction and delivery in the delivery year.
Parties who have agreed to generate or reduce demand at times of system stress will receive a four hour notice
from National Grid and will have to generate electricity or reduce their demand before the notice elapses and
will have to maintain this response for what currently is essentially an undefined period, otherwise they will have
to pay a penalty linked to the value of lost load. This period will only end at either the end of the day the notice is
issued or later if the period of stress on the system continues beyond this.
The open-ended nature of this commitment creates a practical issue for storage. If fully discharged before the
end of the period affected, the storage operator may face exposure to potentially substantial penalties
equivalent to the volume of under delivery multiplied by a price linked to the Value of Lost Load (c.
10
£17,000/MWh) up to a penalty cap of 100% of the annual capacity payment.
In addition, the likely time periods where these services offer most value is coincident with the local network
support service requirement. Depending on the network constraint, this may not always be the case, for
example for summer-peaking network sites; however there is also currently limited flexibility to deliver this
service in parallel, therefore it was also concluded to exclude this particular service from the scope of trials.

10

The Value of Lost Load is assessed as rising up to £17,000/MWh as published in the document

Electricity Balancing Significant Code Review – Draft Policy Decision Impact Assessment published 30 July 2013 https://www.ofgem.gov.uk/ofgem-publications/82295/ebscr-draft-policy-decision-impact-assessment.pdf
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3.

Required Services

The full range of services due to be trialled are summarised below in Table 2. These are intended to provide a
wide range of learning and operational experience during the trial phase, rather than focussing on a limited
number of high value services which might be more representative of a fully commercial operation.
In terms of the range of different operating models for storage, two project partners in conjunction with UK
Power Networks will be responsible for managing a full range of balancing services and wholesale services i.e.
reserve, response and wholesale market arbitrage; due to the synergies in the logistical operations for carrying
out these services. Further details on the different operating business models are given in section 5.
Impacts on Competition This on one hand may place the DNO at the heart of the storage operation,
managing the commercial arrangements and interaction with both the various service buyers who in turn liaise
with National Grid. The alternative may be that the DNO only manages the operation in relation to distribution
network support, with all other services managed in full by a third-party e.g. an Aggregator or Supplier.
It is of interest to develop some learning and experience relating to both approaches, and as such the approach
taken in the SNS project will be to see some service provision managed by each of the operational partners Kiwi
Power, an aggregator, and Smartest Energy an energy supplier.

Service

SNS Project
Approach

Commercial
Arrangements
Required and
counterparties

Operational Approach

Provision managed
by Smartest Energy
(SE), based on
UKPN availability/
handover of
capacity.

Tolling Agreement
(SE / UKPN)

 UKPN to notify of availability of asset for
potential service.
 SE provides tolling fee estimate,
accepted or rejected by UKPN.
 If committed to, SE provide dispatch
pattern required to UKPN which is carried
out over service period

Provision managed
by Kiwi Power,
based on agreed
availability and
participation

1. FFR Framework
Agreement (National
Grid / Kiwi)
2. Client Contract
(UKPN / Kiwi)

 UKPN determine commitments to product
based on commercials and availability
 UKPN notify Kiwi of availability
 Kiwi nominate declared availability, which
is accepted or rejected by NG
 Where accepted, storage mode set to
respond during service period to local
frequency signal (dynamic response).
 Processes set up for monitoring and
reporting to Grid

Wholesale Market Services
Long-term
optimisation

Response
FFR (Dynamic,
for non-BMU
unit)

FFR
(Static/NonDynamic, for
non-BMU unit)
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Service

SNS Project
Approach

FCDM

Provision managed
by Kiwi Power,
based on agreed
availability and
participation

Commercial
Arrangements
Required and
counterparties
 FCDM Framework
Agreement (National
Grid / Kiwi Power)
 Client Services
Agreement (UKPN /
Kiwi)

Operational Approach

 STOR Framework
agreement (National
Grid / Kiwi Power)
 Client Services
Agreement (UKPN /
11
Kiwi Power )

 UKPN and KiwiPower to exchange
availability and pricing information.
 UKPN to advise possible commitments to
service
 Kiwi to manage tendering
 Commitments confirmed and scheduled UKPN places storage in appropriate state
for service period.
 Processes set up to manage dispatch
and reporting

 UKPN determine commitments to product
based on commercials and availability
 UKPN notify Kiwi of availability
 Kiwi nominate declared availability, which
is accepted or rejected by NG
 Storage mode set to respond during
service period to local frequency signal
(fixed response).
 Processes set up to monitoring and
reporting to Grid

Reserve
STOR
(Committed &
Flexible)

Provision managed
by Kiwi Power,
based on agreed
availability and
participation

Table 2: Summary of Storage Services to be Trialled in SNS

11

Kiwi Power Ltd acting as an Aggregator - further details are given in Appendix 4.
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4.

Commercial Agreements

The key output from this phase of the project is the commercial arrangements necessary to support the project
trials. As identified earlier, there are two key commercial relationships necessary in order to allow the storage
device to operate. An energy purchase and tolling agreement, providing access to the wholesale market and an
aggregator services agreement which provides access to National Grid’s balancing services. This section of the
report provides details of how each of these commercial arrangements is addressed contractually, how they
interrelate; and an explanation what charges and benefits materialise recording how and why they exist.
Accompanying skeleton contracts i.e. heads of terms, for each of the direct commercial agreements are detailed
as appendices to this report.
The following diagram Figure 2 shows diagrammatically how the commercial arrangements are set up.

Figure 2: SNS Commercial Arrangements

4.1 Wholesale Market Access
The first requirement was to provide the storage device with a means of charging and discharging when
necessary. It had been decided at the bid stage that access to the wholesale energy market would be provided
by one of the project partners, Smartest Energy, who are a licensed supplier. This access was necessary due to
the shared use of the device providing both capacity peak shaving services to the local distribution network at
Leighton Buzzard as well as delivering commercial services in order to generate additional revenue streams. In
order to assess the full cost of operating in the wholesale market the energy supply agreement would need to
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be based on a full cost pass-through model which would give complete visibility of all the energy and industry
charges applicable.
Access to the wholesale market in this manner will enable the storage device to not only charge and discharge
whenever necessary, but with some insight into the future wholesale prices, it should be able to do this in the
most efficient way possible through forward planning and optimising its requirement. The storage device will use
12
optimisation software specifically being developed as part of the SNS project in order to do this. Therefore the
contract would need to interface appropriately with this software to enable the correct interchange of information
between each party. This facility would also allow the device to arbitrage using forward pricing information from
the market. With this ability the opportunity to provide a tolling option would sit comfortably alongside direct
wholesale market access. Whilst this might not always be possible, the supply agreement would need to provide
for ad-hoc charging and discharging on an over-ride basis at any time, should the storage device be required to
provide local security-of-supply support at the Leighton Buzzard primary sub-station.
Smartest Energy is the leading purchaser of renewable energy from the independent sector and supplies
electricity to a range of business and industrial customers. As an independent company, Smartest Energy play
an increasingly important role in providing choice and flexibility in a market traditionally dominated by major
energy producers and suppliers.

4.2 Energy Supply and Tolling Agreement
This agreement, known as the Energy Supply and Tolling Agreement covers the following key areas:


Direct wholesale market access



Provision of indicative forward wholesale market prices



Forward market pricing interface



Transparency of all industry / other charges



A tolling option



A network constraint override



Access to Triad benefit



Connection Agreement

A skeleton heads of terms document is given in Appendix 1 – Skeleton Energy Supply and Tolling Agreement.
This provides details of the key contractual terms for the Energy Supply and Tolling Agreement. Explained
below are how each of the key requirements identified above have been addressed.

Wholesale market access and provision of market prices
The contract provides the facility to both purchase energy from and to sell energy into the wholesale market, in
order to enable the storage device to charge and discharge whenever necessary. Each week Smartest Energy
(the “Supplier”) will issue indicative forward energy prices for the following week i.e. for seven days in six blocks
of four hours each per day, and for four further time horizons; one month, two month, three month and six
months out. Each set of prices will be for a period of a week. These prices will have been formulated by the

12

Storage Optimisation Control System (SOCS), the design of which is included in SDRC 9.2 – Logical Architecture Design Document.
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Supplier from their view of likely prices in the wholesale energy market, but do not constitute an exact forecast
or firm quote.
The wholesale energy market, or the British Electricity Trading and Transmission Arrangements (BETTA), is
made up of:


A forwards and futures market



Short term ‘spot’ power exchange



A balancing mechanism



A settlements process

Further details of how the wholesale electricity market is structured and operates, is detailed in SNS 4.13, an
Interim Report on the Regulatory and Legal Framework.

Forward market pricing interface
The cost of energy imported or exported by the battery will be paid for at the prevailing system buy and system
sell price in the balancing mechanism and will be settled by the Supplier in line with the settlements timetable.
These charges will then be submitted to the storage operator (UK Power Networks in this case) in the form of a
monthly statement which will itemise all energy exchange together with all additional charges applicable. These
additional charges, many of which stem from standard supplier obligations are described below and currently
apply to generators, consumers and storage operators alike. The process of implementing the contracts has
identified a number of learning points relating to ambiguities in the application of these charges to storage
facilities which are further described in section 4.3
Network Delivery Charges.
Included in these charges is also a small transactional fee by the Supplier to cover the costs of managing the
interface. In the model implemented in the project, this was implemented as a percentage of traded
volume/value for providing the service, but in theory could also take the form of a fixed recurring fee.

Transparency of all industry / other charges
13

In addition to energy costs, the process of market settlement adds on a share of balancing market, settlement
and certain metering charges. The Supplier will also add network delivery charges, transmission and distribution
use of system, and various applicable levees and taxes to the bill. Each of these charges is described in more
detailed later in this section.

A tolling option
14

Built into the contract is an option to select tolling for periods of a week at a time. Tolling here is similar to a
lease of the storage device to the Supplier in return for a fixed, low-risk fee. During each tolling term (a week)
the Supplier can dictate an energy profile for the storage device in order to charge and discharge the battery to

13

Settlement is undertaken by the Balancing and Settlement Code Company as specified under the Balancing and Settlement Code. The

role is currently undertaken by Elexon Ltd, which is owned by National Grid but operates independently.
14

Traditionally a tolling agreement in the electric power market, are arrangements typically between a power buyer and a power producer,

under which the buyer supplies the fuel and receives an amount of power generated based on an assumed heat rate at an agreed cost.
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deliver a certain outcome, for example to deliver pure arbitrage, reduce imbalance risk or Triad avoidance.
Thereby the Supplier takes on the commercial risks/benefits of scheduling and operating the device in return for
a constant fee. Tolling here could be equated to the hire of a vehicle with a driver, where the journeys have
been pre advised, and the driver has an option to override the planned route providing he compensate the hirer
for loss business that is missed as a result.
Each week the Supplier will issue an indicative price together with an import/export profile known as a “Dispatch
Nomination”, at which they would be prepared to take commercial control and toll the storage device. Each
Friday, on issue of the information, UK Power Networks (the “operator”) will feed this price into SOCS and, if
scheduled as the best option for the following week following optimisation, are able to confirm the weekly tolling
price and may then accept this price for the following week. Having accepted the tolling option for the following
week, the operator is obliged to schedule the storage device in accordance with the Dispatch Nomination.
The contract specifies a particular starting state of charge, which is the level at which the storage begins and
ends the tolling period. This allows for consistency and therefore ease of pricing up the tolling service for
Smartest Energy, rather than having a different, constrained level of power and/or energy each week that would
also need communicating and confirming. In the SNS case, this is set at 30%, which reflects particular optimal
cycling characteristics of the SNS batteries, however in practice this could be set at any level.
A tolerance level for state of charge measurement and measured energy exchange is also built into the contract
to allow for inaccuracies in measurement.

A network constraint override
As the primary use of this storage device is to provide network security at Leighton Buzzard at times of system
stress, it necessary to have the ability to override previously scheduled tolling operation. Where this occurs
during a scheduled tolling event, any deviation from the tolling schedule must be compensated for by the
operator.
The contract has been written to allow for this. Where such an event occurs the operator would interrupt the
schedule for as long as was necessary and would then be obliged to restore the device to the issued profile as
soon as reasonably possible. In addition the operator would then be required to compensate the Supplier for
any direct costs and losses incurred by the Supplier in relation to the profile deviation. In essence, this would
mean compensating them for the difference between the scheduled forward trade and the subsequent out of
balance costs incurred as a result of the deviation where the Supplier was arbitraging the device. In addition,
the pro-rata daily tolling fee is refunded.
The principle of providing compensation where the Supplier is diverted from his planned schedule while
arbitraging, is quite straight forward. This typically might cost the operator a few hundred pounds for a lost
arbitrage opportunity to many thousands if the device was prevented from exporting in what later is declared a
Triad period. This is described further below.

Access to Triad benefit
Triad charging is the basis upon which the TSO recovers use of system costs from system users, typically
suppliers. Each of the three half hour periods of highest system demand are known as a Triad, and is described
further in section 4.3
Network Delivery Charges. If the device was exporting during a period that is later
declared a Triad, the Supplier would make a large saving in his Transmission Use of System charge. The
contract provides for a Triad benefit facility whereby any saving achieved is paid back to the operator by the
Supplier (less a small service margin).
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If the tolling option has been selected during what is later declared a Triad period, then all of the benefit will be
retained by the Supplier. Should a network requirement occur over this period that subsequently prevents the
Supplier from gaining this Triad benefit, then this too would need to be compensated under the details described
in the network override facility above. This poses a potential risk to the operator, but is one that can be mitigated
to an acceptable extent. This is again because of the coincident nature of the Triad avoidance periods with local
peak demand in the SNS case. While not precisely coincident, it is likely that during Triad periods, the local
network demand is also likely to be high, limiting the level and timing of any import by the storage.
To limit this risk further in the contract, it would be possible to introduce a cap on this liability however it is likely
this would merely reflect through in the offered tolling fee. For particularly risk averse operators, it is possible to
completely mitigate the risk by not accepting the tolling option in any week that a Triad is likely or where it is
forecast the storage device may be required to provide network support.

4.3 Network Delivery Charges
The power network is split into the national transmission system, run by the National Grid, who levy the
Transmission Use of System (TUoS) charges and the local distribution network operated by the DNO, who levy
Distribution Use of System (DUoS) charges. The simplified diagram, Figure 3 below shows each of these
systems.

Figure 3: Transmission and Distribution Networks

UK Power Networks (Operations) Limited. Registered in England and Wales. Registered No. 3870728. Registered Office: Newington House, 237 Southwark Bridge Road, London, SE1 6NP

Page 25 of 62

Smarter Network Storage
Commercial Arrangements for the Integrated Use of Flexibility

Transmission
National Grid is responsible for transporting energy from the large power stations which connect to its 400kV or
275kV (132kV and above in Scotland) system. This network delivers the energy to various grid supply points
around Great Britain in separately identified National Grid charging zones at which the energy transfers to the
distribution networks at 132kV onto what is known as their EHV distribution network.
Separate prices are applied for entry and exit to the National Grid System based upon 14 zones on exit i.e.
consumption, which are shown in Figure 4 below, and 27 for entry i.e. import or generation. The prices for each
zonal charge vary and are designed to encourage new plant to be built in areas short of local generation.
Charges are typically higher for customers in the south and central parts of England than in Scotland and the
north of England. Costs for half-hourly metered customers are calculated on a methodology known as “Triad”
charging, whilst non-half hourly metered customers are charged on the basis of an estimated consumption
pattern at times of peak demand.
Triad charging is based on each customer’s actual consumption recorded at times of the three highest halfhourly demand peaks, or Triads, on the national network during the winter months, defined as November to
February. Each Triad must be separated by at least 10 days. System peaks occur most frequently between
16.00 and 19.00 hours on a Monday to Thursday evening. They are more likely to occur at a later time in
February or early November as the evening daylight levels play a part a significant part as does temperature,
which is however less predictable.
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Figure 4: National Grid’s Transmission Charging Zones
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Distribution
Once electricity has passed onto the distribution system at the grid supply point it becomes the responsibility of
the local DNO. The cost of delivering the energy through their network to customers at metering points is
recovered by their DUoS charges which vary regionally and according to the voltage level at which the customer
is connected.
Charges for larger customers (connected at extra high voltage or HV substation) are set on a site specific basis
under what is known as the EHV Distribution Charging Methodology (EDCM). Charges for other customers are
set in accordance with the principles laid out in the Common Distribution Charging Methodology (CDCM). Both
methodologies are incorporated into the Distribution Connection and Use of System Agreement (DCUSA). This
agreement governs the contractual relationship between DNOs and users of the networks.
An example of this charging system, also known as the ‘traffic light system’ is given below, in
Table 3. The defined peak time periods are very similar to those for the Triads, but the main difference is that
the DUoS charges apply throughout the full twelve months of the year. Prices during the times covered by the
red zone are usually more than double those in other times for demand customers. Conversely for
generators/exporting customers, when the charge or benefit is known as Generation Distribution Use of System
(GDUoS), the benefit can be considerable as charges are mostly negative providing the opportunity to deliver
significant income to an exporting storage device.

Table 3: Traffic light Time bands for DUoS Charges

Allowed revenue to DUoS tariffs
All DNOs are set an ‘allowed’ revenue to cover a price control period. The allowed revenue is set at a level to
cover most aspects of the DNOs on-going business including maintaining, repairing and replacing network
assets. It also includes the costs of reinforcing some network assets. However, the allowed revenue does not
include costs directly paid for by customers, such as those for new connections.
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The boundary between the on-going costs in the allowed revenue and those directly paid for is called the
connection and use of system boundary. This boundary is currently set at what is termed a ‘shallow’ boundary
and it is the same for both demand and export (or generation) users. This ‘shallow’ boundary essentially means
that new connections are required to pay for the assets, up to one voltage level above the required connection
voltage, in order to connect them to the network and, where required, to contribute towards the reinforcement of
the existing network.
The allowed revenue is mainly recovered from the electricity suppliers who use the electricity networks to
distribute energy to their customers. The allowed revenue is collected through the application charges as
identified previously. These charges are then recovered from end users as part of their total energy bill. A
smaller proportion of the allowed revenue is recovered from other network operators, known as Independent
Distribution Network Operators (IDNOs) that have their own networks embedded within the DNO network.
Within the SNS Project the DNO has used the money it would otherwise have spent on the conventional
reinforcement option to establish the device and connection. Maintenance during the life of the project is being
paid by the LCN Fund. However it is logical that the device is asked to contribute to be wider maintenance and
keep of the LV auxiliary supplies and 132kV and 33kV feeders it uses.

Pricing process overview
The method for determining tariffs starts with the level of the allowed revenue which is required to be collected.
This annual allowed revenue is then entered into the CDCM and EDCM models, along with other inputs to
create the DUoS tariffs.
The DUoS tariffs are then charged to suppliers and the charges collected during the year. The charges collected
will not exactly match the allowed revenue due to the difference between estimated consumption and actual
consumption, and other factors. The difference, over or under recovery, then becomes a factor in the following
year’s revenue calculation.

4.4 Metering and Balancing Charges
Customers are responsible for their metering charges and the services required to collect the data used for
settlements process. It is the responsibility of the appointed Supplier or, market trading party – known as the
Registrant – under the Balancing and Settlements Code (BSC) to ensure that each point of connection to a
network at which energy is taken and consumed (imported) or generated (exported) is metered and that the
metered data is correctly submitted into the settlements process. The Registrant does this by appointing an
accredited Meter Operator Party (MOP), data collector (DC) and data aggregator (DA) for each metering point
that he registers into Settlement. Alternatively, a customer may appoint his own MOP and the registrant will
register that agent. Each metering point is uniquely identified by a 13 digit number known as an MPAN
(Metering Point Administration Number). A device, such as storage which both imports and exports, requires a
separate MPAN for each.
Balancing costs reflect the cost that National Grid incur in the process of ensuring that supply equals demand
and that the under and over purchases that suppliers make on behalf of their customers are paid for. This does
not reflect supplier error but is the difference between actual usage and the less granular nature of the forward
15
market which sells and buys power in blocks. The Balancing Service Use of System (BSUoS) charge recovers

15

The BSUoS charge methodology is set out in section 14 of the Connection and Use of System Code (CUSC)
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the cost of day-to-day operation of the transmission system. Generators and suppliers are liable for these
charges, which are calculated daily as a flat tariff across all users.
Any excess or shortfall in cash-flow, after all market trading parties (Suppliers and Generators), have paid their
imbalance charges is redistributed amongst BSC parties on a scale proportional to their volume of noninterconnector energy traded. This redistribution is paid as Residual Cashflow Reallocation Cashflow (RCRC),
on a £/MWh basis.

4.5 Taxes, Levies and other charges (or benefits)
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. CCL is an energy tax administered by HM Revenue & Customs (HMRC), under primary
legislation introduced through the Finance Act 2000. It is levied on energy consumed by industrial and
commercial users (but not domestic consumers). CCL rates are set annually in the Chancellor’s Budget
Statement.
Electricity generated from renewable sources is exempt from CCL and most renewable technologies are eligible
for Climate Change Levy Exempt Certificates (LECs). Eligible renewable generators may claim a LEC for each
MWh of renewable electricity, and a LEC serves as evidence that the associated electricity is exempt from CCL.
The main exception is hydro generation with a capacity greater than 10MW. Hydro aside, the CCL exemption is
available to all technologies eligible for ROCs, plus renewable generation generated overseas (if consumed in
the UK) and the biomass fraction of energy from waste generation.
In order for a renewable generator to be issued with LECs:


the electricity must be sold to a non-domestic end user in the UK either directly to the customer or
indirectly via a licensed supplier;



a ‘paper trail’ must be in place to demonstrate that the quantity of LEC qualifying electricity supplied to
final consumers matches that generated; and



generation data must be submitted to Ofgem within two months of generation.

Electricity suppliers can avoid paying CCL by purchasing a LEC from a renewable generator. The CCL
exemption value is realised through the trading of LECs, although the certificates cannot be unbundled from,
and have to be sold alongside, the electricity from which they were generated.
16

When reviewed originally the treatment of storage under the CCL was unclear. The Statutory Instrument (SI)
that defines the CCL framework defines ‘renewable sources’ of energy as being ‘sources of energy other than
fossil fuel or nuclear fuel and includes waste provided that it is not waste with an energy content 90 per cent or
more of which is derived from fossil fuel’. Aside from the debate that storage could be considered to be timeshifting energy only, and not a source as such, this definition could give latitude for storage qualifying as a
renewable source of energy, as it is not fossil fuel or nuclear.

16

The Climate Change Levy (General) Regulations 2001.
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The SI states that ‘the amount of a supply of renewable source electricity is to be calculated at the point at
which such electricity is first delivered from a generating station to a distribution or transmission system within
the United Kingdom (excluding territorial waters)’. This confirms that a LEC is allocated at the original point of
generation. As export from storage relies first on import of existing generation output for which, if it was from a
renewable source, a LEC has already been issued, issuing a LEC at the point of export from storage would be
double-counting. This could suggest that storage should not qualify for LECs.
However, linking this back to the discussion raised in the projects’ earlier report on regulatory and legal
17
barriers , in the absence of an explicit definition of storage, the default position is that energy storage is treated
as a subset of generation. If this holds in the context of the CCL, then it could be argued that export from a
storage device could indeed be considered as a point of origin for generation.
Given this lack of clarity regarding the treatment of storage under the CCL the SNS project consulted with
18
HMRC though its tax consultant . HMRC recognised that the guidance did not deal explicitly with storage.
However, SNS were advised that HMRC would take a pragmatic approach to the situation. CCL is applicable on
non-renewable energy and storage in a battery would not change the fact that it was initially generated from a
renewable source. Therefore HMRC would not see the discharge of electricity from a (lithium-ion) battery
storage device as generation and therefore it would not be subject to CCL upon discharge. Further clarification
makes quite clear that HMRC do not intend to collect CCL more than once for electricity that has been stored in
19
a battery, irrespective of how it was first generated . This went on further to say that it would be better to collect
this single stage tax after it has passed through the battery (unless it is being directly stored by a consumer), i.e.
when it is onward supplied to a third party end customer. This still raises a question in relation to other forms of
storage device such as liquid air batteries and other technologies, that use an alternator. HMRC did comment
that the administration of certificates is managed by Ofgem and whether a second certificate is required when
the electricity is discharged would be a matter for Ofgem to resolve.

17
18
19

SNS 4.13 - Interim Report on the Regulatory and Legal Framework, Section 5.1
HMRC communication (emails dated 20/6/14 and 23/9/14 from Andy Jameson HMRC Policy Adviser, Climate Change Levy)
This is sufficient evidence to enable Smartest Energy not to levee this charge.
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Feed in Tariff – Contracts for Difference
Another key provision of Electricity Market Reform is the setting up of Contracts for Difference (CfD) for low
20
carbon generation. A CfD will be a contractual arrangement between Low Carbon Contract’s Company , and
each low carbon generator under which the government will pay the generator the difference between a
measure of the GB electricity price and a target revenue level agreed in advance. The level will initially be set by
negotiation/administered depending on the technology, however there is an aspiration to move to technologyspecific auctions towards the end of the decade and then to inter-technology auctions to achieve ongoing low
carbon generation development at least cost.
A CfD will be two-way for most technologies, i.e. if the UK electricity price is above the target revenue level then
the generator must pay the government the difference. It is possible that they will vary between technologies to
reflect their generation characteristics, particularly for wind generation.
Feed-in tariffs with Contracts for Difference (FIT CfD) will replace the current support mechanism, the
Renewables Obligation (RO), in 2017 after running in parallel from 2013 and will be administered by Ofgem.
21
The government has agreed CfDs for eight early schemes , mainly offshore wind and biomass conversion, to
enable these project to go ahead. Further schemes have been able to take part in an auction held in October
2014. The first payments will be made to these developers starting from April 2015 and a levy will be applied to
all suppliers in proportion to their supply account to pay for it. Imported energy used to charge up storage
devices will by default be subject to this levy.
Similar to the CCL charges above, the subsequent export of energy from storage means that this same energy
will be ‘consumed’ for a second time, meaning that a subsequent customer will be liable for FiT payments on the
same energy. This suggests that suitable exemptions for storage would need to be implemented to prevent
double-counting and prevent any disincentives for storage developers.

Feed in Tariff – Small Scale
The Feed in Tariff (FIT) scheme is an environmental programme aimed at promoting widespread uptake of low
carbon renewable electricity generating technologies. The scheme was introduced in 2010 and has so far been
used to promote small scale schemes primarily for domestic customers.
The scheme requires suppliers to pay a fixed tariff (for up to 25 years) to the generators for each unit of
electricity generated with a supplement for units exported to the National Grid. FIT charges are annual and
cover the period April to March, with a reconciliation completed by Ofgem no later than the following October.
Suppliers pass on the costs of these FIT payments by spreading the cost across their customer base.
Consequently, the SNS project will be levied a charge of around £12 to £13 per MWh of import to pay for this.
The question of double counting applies equally here as described above for FIT CfD’s.
Ofgem administers the FIT scheme and it is interesting to note that in July 2011 it issued a consultation on the
understanding of the term “generating equipment” as that term is used in both the Feed-in Tariffs (Specified
Maximum Capacity and Functions) Order 2010 and the Feed-in Tariffs Order 2012. The Feed-in Tariffs Order
2012 has a requirement at article 8(2) preventing the reuse of “generating equipment” which has previously

20

The Government owned company Low Carbon Contracts Company is set up to act as counter party to CFD’s signing and managing

them, and administering the suppliers obligation (payments).
21

As reported by DECC – https://www.gov.uk/government/news/government-unveils-eight-major-new-renewables-projects-supporting-

8500-green-jobs

UK Power Networks (Operations) Limited. Registered in England and Wales. Registered No. 3870728. Registered Office: Newington House, 237 Southwark Bridge Road, London, SE1 6NP

Page 32 of 62

Smarter Network Storage
Commercial Arrangements for the Integrated Use of Flexibility

received accreditation under either the FIT or RO schemes. FIT legislation does not however define the term
“generating equipment” and the aim of this consultation was to set out how the term “generating equipment”
could be defined for the purpose of administering FIT legislation.
22

Five respondents to Ofgem’s consultation commented that batteries should not be included under the
definition of “generating equipment” which was accepted by Ofgem. Although this decision does not strictly
impact on whether or not the storage device used in the SNS project should be subject to a FIT levy, it is of
interest in the question of whether or not the storage device should be classified as a generator which is
discussed further in the Interim Report on the Regulatory and Legal Framework, SNS 4.13 report.

Assistance for Areas with High Electricity Distribution Costs (AAHEDC)
These are a form of subsidy intended to reduce distribution costs to consumers in specific areas. At present, the
North of Scotland is the only area to benefit. This charge was introduced in the Energy Act 2004, replacing the
previous 'Hydro benefit' arrangement. An “assistance amount” is recovered by National Grid which is passed on
to the distributor of the specific area in order to reduce distribution charges in that area.

Conclusion
In conclusion, the SNS project will pay all current charges included in a generators or demand customers bill
and will not be issued with LECs, CfD’s or FITs. Notwithstanding, there is a question of whether it is appropriate
going forward to pay DUoS and TNoS twice (as both generator when exporting and demand when importing)
and to contribute to FiTs and CfD’s when consuming energy as an intermediate not final user.

4.6 Aggregator Services Agreement
This contract, known as the Client Services Agreement (Aggregator Services) has been made with Kiwi Power.
A skeleton heads of terms document is given in Appendix 1 – Skeleton Energy Supply and Tolling Agreement,
which details the key features of the contract. The key areas covered in the contract are described further
below.

Services
The services covered in the agreement are as follows:

22



Short Term Operating Reserve (STOR) – these are backed-off via the existing contracts that the
aggregator has in place with National Grid.



Static and Dynamic Firm Frequency Response (SFFR and (DFFR) – a back to back bilateral
agreement has been implemented between Kiwi Power and National Grid in order to provide these
services from the SNS facility.

Feed-in Tariff “Generating equipment” decision Ref. 22/13 21 February 2013 - https://www.ofgem.gov.uk/ofgem-

publications/58858/generating-equipment-decision.pdf
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Frequency Control by Demand Management (FCDM) – will be delivered to National Grid via the
existing contracts that the aggregator has in place.



Future Services – a framework has been included to allow for new services as they emerge, e.g.
inertia services, to be negotiated and incorporated.

Aggregator’s Obligations
Throughout the term of the agreement, the aggregator will be responsible for undertaking the following roles
which are specified in contract:


installing the equipment necessary to enable the storage device to receive the necessary instructions to
operate automatically, e.g. during frequency sensitive mode;



provide research, analysis and risk/reward management regarding tender pricing e.g. when negotiating
prices for a particular service. This is most applicable to the tendered services, such as STOR, where
the DNO has limited experience in appropriate pricing strategies;



provide indicative forecast pricing for ancillary products, in a mutually agreed format and frequency, for
the purposes of optimising and selecting an appropriate schedule of services;



monitor and carry out all data submission, meter reporting and performance rules in relation to all
services provided by the storage operator to the aggregator in order to comply with the balancing
market requirements;



manage all settlement and reconciliation activities for the balancing market products, and pass such
information to the storage operator for validation and audit purposes;



provide appropriate reporting in relation to the services in respect of utilisation and total revenue
generated;



advise on market rules for tenders, performance requirements, obligations, penalties and other
operational requirements for National Grid programmes;



manage tender processes, with or without the direct input of and on behalf of the storage operator,
when required;



provide necessary IT/communication systems to interface with National Grid;



activate and manage all dispatch and call off events, as part of a process mutually agreed with the
storage operator. This will be carried out through an automated messaging system, implemented as
part of the SOCS platform which has been developed in the project;



alert the storage operator at the earliest opportunity where a lack of availability of the storage asset
might result in penalties from the TSO;



provide details of all new ancillary products and services that would be suitable for the Storage Asset –
such services could then be included as new future services.
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Payment and Invoicing
Each month the aggregator will prepare a statement showing the revenue that has been generated by the
services provided split by service. This statement will incorporate any penalties that the storage device has
incurred and will deduct a percentage fee that is owed to the aggregator for managing the provision of services.
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5.

Impacts on Competition

In the previously published report SNS 4.13, Interim Report on the Regulatory and Legal Framework, two issues
were identified which may impact the operation of a storage device being operated by a DNO for the dual
purposes of network operation and commercial gain – in order to generate additional revenue:


Non distortion of competition, and



De-minimus business restrictions

5.1 Non distortion of competition
The distribution licence imposes restrictions upon activities of the distribution business in order to avoid
distortion of competition in generation or supply activities. The 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
can be interpreted as a block on operation of a storage asset by a DNO for balancing purposes. It requires a
contractual interface with a third party to handle the energy flows or trade which necessitates the involvement of
an additional player in the business case.
Table 4 below summarises the different business models previously identified by the SNS Project team in SNS
23
4.1 - Business Model Consultation , including those involving a third party to handle these aspects. This is the
model in place in the SNS project demonstrations, where third parties manage the interactions with the
balancing and wholesale markets. This most closely resembles the DNO Contracted business model, and the
project trials will test arrangements for managing this third party interaction within the trading arrangements.
This third party could potentially be a separate entity under the same organisational 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.
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 through a contract. To allow the DNO to capture benefits of deferred
conventional capital expenditure, 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 from the DNO. Here,
the DNO does not face any capital expenditure and the monetary flow is more likely to be from the DNO to the
third party for provision of ancillary services.
The DNO merchant and DSO models are unlikely to pass the non-distortion of competition test without further
changes to the regulatory framework, since the DNO would be monetising the additional revenue streams
directly. As such it would have direct control on placing market trades which may in turn place it in contravention
of its obligation not to restrict, prevent, or distort competition in the supply of electricity. However, if storage was
encouraged by regulation, by placing specific DSO obligations on the DNO then it seems likely that licence
obligations on non-discrimination would need to be resolved in this respect.

23

http://innovation.ukpowernetworks.co.uk/innovation/en/Projects/tier-2-projects/Smarter-Network-Storage-(SNS)/Project-

Documents/Smarter-Network-Storage-Business-model-consultation.pdf
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For example, a DNO could be granted specific trading obligations like those set for National Grid in its
transmission licence as Transmission System Operator (TSO). Here, the TSO has an obligation to trade in the
market short term in order to balance the transmission system. Similar obligations could be set for a DNO which
might be expected to operate storage as part of a DSO role. At the other extreme, the charging incentives
model (see below), would be entirely unaffected as a non-DNO third party would have built and would be
operating the device.
Business
model

Key points

Description

DNO merchant

Full merchant risk, exposed to
power price and balancing
services

Distribution
System
Operator (DSO)

DNO exposed to incentive
scheme

DNO
contracted

DNO exposed to construction
and operational risks

Contracted
services

Low commercial risk for DNO

Charging
incentives

No guarantee of asset being
build

 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 to create signals for peak shaving that
reflect the value of reinforcement.
 Barriers: no operational control for DNO, therefore no
guarantee on security.

Table 4: Summary of SNS Business Models
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5.2 De-minimis business restrictions
Non-distribution business activities, such as income generation from storage projects, are limited by de minimis
restrictions specified in the distribution licence. These restrictions in effect mean that turnover from and
investment in non-distribution activities must not exceed 2.5% of total turnover of the DNO’s distribution
business or a licensee’s share capital, share premium and its consolidated reserves respectively, as set out
below.

Restriction by Turnover
Under clause 29.9 of the distribution licence, the total turnover of all of “De Minimis Business” (i.e. nondistribution activities) carried on by the DNO plus the equity share of the total turnover of all of the nondistribution activities carried on by all its relevant associates (the equity share being the nominal percentage
value of the shares held by the DNO in a relevant associate) must not in any regulatory year exceed 2.5 per
cent of the total turnover of the DNO’s distribution business. If we assumed that the annual income of a storage
device is £0.6m, then depending upon size and based upon the approximate turnover of the current licensed
DNOs (and assuming no other non-distribution activities impacted on the threshold), DNOs would be able to
deploy between 10 and 20 storage devices of an equivalent size to that of the SNS project i.e. 6MW / 10 MWh
in order to remain under the threshold.

Restriction by Investment
The second test is defined in clause 29.10 of the distribution licence. This limits the total amount of all
investments that a licensee DNO can make in “non-distribution activities”, to 2.5% of the sum of its share capital
in issue, its share premium, and its consolidated reserves (normally reported as Shareholder’s funds).
It is relatively challenging to determine exactly what counts as investments made in non-distribution activities in
the case of multi-purpose storage assets, and of course the same assumption remains that other nondistribution activities do not impact on the threshold.
Investment is defined as what is recorded on the balance sheet, which would be simple if the asset was purely
used as a non-regulated revenue generating device, or conversely used exclusively as a regulated distributionnetwork asset only. One particular approach could be to apply the proportion of availability time dedicated to
network support versus commercial services to the total cost of the system. Included in this would need to be
the associated costs that are incurred in making the device available for third party income generation including
liabilities and or commitments, such as battery degradation costs and maintenance. The split between network
and commercial service use will be driven by individual site characteristics and may vary across regulatory
periods.
Initial estimates suggest that it is probable that the de minimis business income on turnover, described above,
becomes the earlier significant constraint for a DNO wishing to develop storage.
This limit would be relevant under the DNO merchant and DSO models. It would also apply to the DNO
contracted business model, but to possibly a slightly lower extent if we assume that the contracted third party
takes a share of the overall revenue generated. The Contracted services and charging incentives models are
unaffected as they are developed and operated by a non DNO third party who has no de minimis business
restriction and are just services that the DNO procures.
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Overall storage is seeking to become competitive as an alternative to reinforcement. It is not to be immediately
compared with other ‘de minimis business’ activities and it may be that as an activity it could be carved out from
the threshold or otherwise not treated as non-distribution activity.
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6.

Third Party Implementation

6.1 SNS Commercial Model
Based on Figure 2 at the beginning of Section 4, the commercial operating model in the SNS project has most
similarity to the DNO Contracted model, as presented in Section 5.
Under the DNO contracted model the capacity of the storage device is managed by a third party when it is not
required for network security purposes, on a long term contract basis. Therefore the main difference between
this arrangement and the SNS project model is the degree of control that may be exercised over the services
and how regularly this control is exercised. In the case of the project the degree and frequency of control moves
the commercial operation of the device somewhat closer to the DNO Merchant model. For example, the project
arrangements, using the optimisation software will consider network requirements, market prices and service
options on a weekly basis to devise an operating schedule to follow. Other than for the tolling option, trades or
services will be selected no less than weekly with direct control being exercised by the DNO.
The other difference is that there are two third parties involved with whom the project is contracting with rather
than one single party – although this makes little difference if the element of control remains with the DNO. A
supplier is providing access to the wholesale electricity market, with a separate aggregator providing access to
the balancing services market operated by National Grid. Whilst this is described in the previous section of the
report it is not a feature that was specifically described in the SNS Business Model Consultation report
published in July 2013.
This publication envisaged that the DNO Contracted model would contact with a single third party on a long
term basis who would exercise a significant judgement in fully optimising the additional revenue from both the
wholesale market and the balancing services market or elsewhere. It would offer one single service to the DNO
for the whole of the period the storage device is not required for network security purposes. A single party
contracting with the DNO on a full tolling type arrangement could also provide more than has been included for
in the tolling element of the Energy Supply and Tolling agreement. It could, for example, incorporate provision to
optimise and contract for balancing market services in addition to wholesale trading for the whole period other
than when the DNO required the device to provide local network security of supply services. A diagram of how
the DNO Contracted arrangement might work in replicated instances is shown in Figure 5 below and can be
compared with the SNS project arrangements shown previously in Figure 2.
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Figure 5: DNO Contracted Model

6.2 What differences exist with third party Implementation?
Under the Contracted Services model a third party owns and operates the storage device providing services
back to the DNO through a network services contract. This is the model that Scottish and Southern Energy
24
Power Distribution operated in respect of their Orkney Energy Storage Park project . Phase 1 of this project ran
a commercial tender to select up to two Electricity Storage Providers (ESPs) who would construct, install and
operate 2MW of storage at Kirkwall on Orkney. The project created a contract used in the tender that specified
the commercial incentives to encourage an ESP to locate an energy storage system on a constrained network
interfacing with an Active Network Management System, where it would provide real benefits to a DNO.
Under these arrangements a third party storage developer would be selected to build a suitable storage device
at a particular location on the Distribution Network that had a specific requirement, then DNO network services
would be procured through a contract. The selection process and general form of agreement could follow that
which has been developed as part of the Orkney Storage Park project. The third party service provider would
then run his storage asset as he chose and would be free to maximise additional revenue streams from the
balancing services and wholesale energy markets, except at times that network services were required.
The network services contract would specify the basis upon which the DNO could call for use of the asset when
it was required. The basis upon which this could be done could range from a simple means of compensating the
third party for lost revenue (much in the same way as the Energy Supply and Tolling Agreement has been set
up to compensate the Supplier during a tolling period), through to more complicated arrangements, such as
balancing services contracts offered by National Grid.

24

Orkney Energy Storage Park is a LCNF Tier 1 project
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One main difference between the DNO contracted and the Contracted services model is that the DNO would not
have any physical control of the device and therefore would be unable to directly dispatch the battery when
needed for network purposes. Therefore there would need to be some mechanism to ensure that the asset
owner dispatched the storage device when required by the DNO.
This suggests penalties might therefore be required in the contract which would be sufficient to ensure that the
asset owner delivered, but not so severe that the risk of default would cause an un-economic or unacceptable
risk margin to be priced in. There is a clear risk here to the DNO that security of supply might not always be
maintained, which would be unacceptable. The DNO with no direct control of the device and no alternative could
find that the network is left without support at the most critical time.
The sensitivity of different models to particular margins and penalties under different business model structures
such as this will be explored in later analysis of the economic cases in the SNS project.
Another important requirement for such a contract would be what the form of notification would be required to
first warn and then instruct the third party owner that the device is required. This might depend upon the form of
contract agreed. However, providing information advising of times when the DNO might make use of the device,
followed by a warning mechanism to advise that the device was likely to be required and should be suitably
charged and placed on standby for a particular period would be needed.

Figure XX – Contracted Services Model (May need to update?)

Figure 6: Contracted Services Model
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7.

Enhanced Services and Future Product Design

The commercial arrangements described in this report have been designed to enable the SNS project to not
only trial a number of different services, but also to provide a framework of agreements that would be adaptable
for use by any DNO operating storage in a similar optimised manner, under a DNO Contracted model for
example. Having a commercial framework which includes the ability to optimise multiple services is key to
enabling the storage device to be able to maximise its value. Importantly the contract does not need to specify
how services must be optimised, only facilitate the capability for one party in the overall commercial model to do
so.
Traditionally, distribution assets only ever previously had one use and would be installed on the network ready
and waiting to operate whenever required. Equipment such as the SNS project storage asset is designed to
provide two or more functions together, and must be managed in a truly co-ordinated manner; this is achieved
through the development of the Storage Optimisation and Control System (SOCS). This system will use a
forecasting and capacity engine to estimate whether the storage device’s capacity is likely to be required by the
DNO based on historical demand profiles and forecasts of demand drivers such as temperature and season. By
feeding in market information and what ancillary services are available, an optimisation algorithm is run which
makes an assessment of the optimal service that the storage device should be used for in order to maximise the
desired outcome.
Each week an operating schedule will be confirmed and this will set out the operation of the storage device for
the following week. This schedule will be capable of over-ride at any time during the week scheduling, should at
any point for example network capacity support becomes necessary at short notice on an unplanned basis. On
any one day the device might be used to provide ancillary services to the National Grid and the charging up and
planned discharge of the device will have been scheduled on the basis of available network headroom, energy
requirements and optimal pricing periods. Further details of the SOCS platform is available in the published
report SDRC 9.2 – Logical Architecture Design Document.
Using both a supplier and an aggregator as the means of accessing the market has its benefits. DNOs have not
previously had need to consider energy market requirements and contracting through active market participants
means that their knowledge and expertise can be well exercised. One example is the provision of balancing
market services. These have historically been designed and offered based upon the dynamics of existing
conventional rotating generating plant.
The consequence is there are some standard terms and expectations that are less compatible with the
capabilities of energy storage, and potentially put storage at a disadvantage despite the significant benefits that
it can offer. An example is the lack of additional value offered for the fast and accurate response from some
storage systems.
Such fast response is likely to provide a significant benefit to the system operator, not least because it reduces
the overall volume of response that National Grid would need to procure, and avoids the need for other plant to
run partially loaded. As a result, greater volumes of faster and more accurate response, even when additionally
compensated, could potentially reduce the overall cost of national balancing.
To this end, the commercial agreements have been designed with change in mind. The aggregator services
agreement allows for new services to be developed such as extended FFR or for faster FFR reaction, and for
these to be trialled and developed as part of the project or beyond.
It is almost certain that any commercially operated future storage device that is built and is looking to maximise
additional revenue will need to provide balancing services to National Grid. The majority of these services that
the grid operator procures will be based upon a standard set of terms and conditions – ‘standard agreements’.
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Many of these agreements have technical specifications based on the historic needs of the existing providers for
example, two hour response times for the provision of STOR.
Reflecting the development of new flexibility solutions, including storage and demand side response, it may be
beneficial to revisit the design of the balancing services market products in the short-term.
Whilst this is beginning to change, with for example the introduction of some new proposed services such as the
new inertia services or rapid frequency response, what is not yet provided for by the grid operator is a single
“multi-service” contract. A framework for this, with a particular focus on Demand Side Response is being
developed as part of work of the Smart Grid Forum. However, it is important that such frameworks also consider
storage, and it’s unique delivery capabilities and restrictions, as an equally important flexible solution to prevent
any further future bias towards different types of technical solutions.
A “multi-service” contract would be particularly critical with regard to penalty regimes for non-delivery. If a
provider has a number of individual standard contracts for each service, it is subject to the risks of non-delivery
under each contract and the provider has to manage that risk, since National Grid may see each contract as a
separate provider and take no account of the fact that the provider could be delivering one service, when called
to deliver another.
Negotiating bespoke bilateral contracts, as done by SNS for Frequency Response on a back to back basis, and
also for Energy Supply and Tolling services for example, requires significant engagement and effort which has
been possible within a collaborative innovation project, but which is not sustainable if commercial storage
deployments are to be replicated successfully. Standard contracts which are easier to assess and access are
needed, and it is the aim of this report, the considerations discussed and the associated contractual templates
to facilitate greater learning and standardisation in this respect.
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Appendix 1 – Skeleton Energy Supply and Tolling Agreement
Duration
The Contract shall expire on 31st December 2016. Storage operator may, by written notice before then, extend
the term for the period of one further year until 31st December 2017.

Operation of the Facility


The storage operator must ensure that the Facility is operated and maintained in accordance with Good
Industry Practice and all applicable Laws and Directives.



Subject to necessary reductions in the Facility’s capacity and as may reasonably be expected to
operate and maintain it in accordance with Good Industry Practice. The storage operator must maintain
the Facility’s capacity at 6MW.



Subject to the storage operators’ own demands on the Facility (and these demands may use all
electricity that would otherwise have been exported), the storage operator must deliver all the electricity
exported by the Facility to the metering point, less parasitic auxiliary loads and losses reasonably
incurred between the Facility and the metering point.

Benefits (received or accruing by either Party, associated with the Facility and/or the
electricity generated by the Facility)


The Supplier will levy a percentage fee on energy trades and triad benefit received by the Supplier and
on benefits received by the storage operator.



The storage operator must, subject only to constraints posed by the amount of electricity actually
exported, maximise the value and quantity of benefits received or accrued;



The storage operator must obtain and maintain all necessary accreditations with competent authorities
(i.e. Ofgem, HMRC) and provide to the relevant competent authority all information necessary to enable
benefits to be received or accrued. It must also ensure that it receives or accrues each and every
benefit able to be received or accrued by it, and must provide all requested assistance to the Supplier in
order that the Supplier receives or accrues each and every benefit available to it.

Metering Point and land rights


UK Power Networks must ensure the Metering Point remains energised and maintain its ownership of
the land rights in which the Facility sits, and enforce any rights it may have under such ownership
agreements.
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Sale and purchase of Electricity and Benefits


The storage operator shall sell, and the Supplier shall buy, all of the electricity exported by the Facility
and any related benefits. The storage operator shall buy and the Supplier shall sell all of the electricity
imported by the Facility and all of the benefits;



The Supplier has the sole and exclusive right to purchase all of the electricity exported and all of the
benefits and the storage operator will not sell such electricity or benefits to any third party;



Disputes regarding whether or not a benefit is capable of transfer, or regarding the value of a benefit,
will be subject to expert determination.

Tolling Arrangements


The Supplier are entitled to ask to ‘takeover’ the charging and discharging of the Facility if it is made
available to them by the storage operator (see ‘Agreeing the Tolling Term’ below).



To that end, and subject to the storage operator’s consent, if the Supplier wishes to use the Facility to
charge/discharge electricity it will instruct the storage operator to do this by a “Dispatch Nomination”. In
return, the storage operator will be paid a tolling fee for making the Facility available and
charging/discharging electricity (this period is called the “Tolling Term”).



During the Tolling Term, the Supplier will be responsible (at no cost to the storage operator) for
charging the Facility and the storage operator will accept instructions to charge by the Supplier in its
Dispatch Nomination. A small tolerance is allowed for in following this profile.



Subject to the storage operators' own demands on the Facility (which may use all the electricity that
would otherwise have been exported by the Facility), during the Tolling Term the storage operator will
make available to the Supplier from the Facility on an exclusive basis the entire capacity of the Facility.
The entire capacity is 10MWh at a maximum power output of 6MW.



The Facility shall be made available to the Supplier at 3 MWh of charged energy (i.e. 30% of its
maximum charge) and shall be handed back to the storage operator at the end of the Tolling Term at
the same level of charge. A small tolerance on the level of charge is allowed for.



If during the Tolling Term, The storage operator requires use the Facility for its own distribution network
purposes, it shall be entitled to interrupt the use of the Facility by the Supplier. As soon as reasonably
practicable after the time that The storage operator no longer requires the Facility for its own purposes,
it shall restore the Facility to the issued profile schedule as soon as reasonably possible.



If the storage operator does not ensure that the Facility operates in accordance with the Dispatch
Nomination, (except due to Force Majeure), The storage operator will reimburse the Supplier for the
costs and losses incurred or suffered by The Supplier as a result of its failure to comply with a Dispatch
Nomination. The Supplier's costs may include the cost of cancelling any related energy trade for
electricity that the Supplier was unable to Supply, the cost of entering into new energy trades for
electricity that the Supplier did not expect to supply, and the cost of any imbalance charges.



In addition, where the storage operator materially failed to comply with a Dispatch Nomination on any
given day within a Tolling Period then the Supplier shall accordingly deduct the tolling fee pro rata for
each such day.
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The storage operator has agreed to operate, maintain and repair the Facility in accordance with the
requirements of:
o

prudent operating practice;

o

all applicable laws and directives;

o

relevant industry agreements.

Agreeing the Tolling Term


During business hours and prior to 1pm each Friday, the storage operator may notify the Supplier by
telephone that, following receipt from the Supplier of an indicative tolling price, the storage operator
wishes to agree the price for a Tolling Term, covering a minimum period of one week, and in increments
of one week thereafter. The Tolling Term commences at 00:00 on the next Monday.



The storage operator shall notify the Supplier that it wishes to agree a price for that Tolling Period and
the number of weeks that Tolling Term shall cover.



Where the storage operator requests a price for a Tolling Term, the Supplier quote to the storage
operator (by telephone) a fair and reasonable price for the Tolling Term. The storage operator shall
have the option (immediately during the same telephone conversation) to make an offer at the price
quoted by the Supplier.



The Supplier shall be entitled to accept the storage operator offer (immediately during the same
telephone conversation) and where the Supplier accepts the price offered by the storage operator, that
price shall be the agreed price for the Tolling Term.



Each Tolling Term entered into by the Parties shall be made on the telephone and shall be recorded on
tape by the Supplier and subsequently in writing (and may only be entered into on behalf of a Party by
an authorised person nominated by a party from time to time and notified to the other Party).



Each Tolling Term becomes binding upon the Parties upon the telephone conversation taking place
between authorised representatives of the Parties.



The Supplier shall, within two (2) business days of the Tolling Term being entered into, send by email or
fax to the storage operator a signed confirmation recording the details of the Tolling Term and within
two (2) Business Days of receipt of the confirmation the storage operator shall sign and return the
Confirmation by facsimile transmission to the Supplier if it is satisfied that the Confirmation accurately
reflects the terms of the Tolling Term. If not, it will inform the Supplier of any inaccuracies within two (2)
Business Days.

Metering Equipment


The storage operator shall ensure that metering equipment is installed, operated and maintained at the
Facility in accordance with Good Industry Practice and all relevant laws. Separate contracts between
Siemens and the storage operator (to install meters and to supply operating services) exist for this
purpose



If the half-hour accuracy of the meter is disputed by either Party (the “Disputing Party”), then:
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o

the Disputing Party shall notify the other Party in writing, together with all reasonable evidence
in support of its claim, and the metering equipment in question shall be tested;

o

if on carrying out such test, it is found that the accuracy of the meter is within the levels of
accuracy stipulated in the applicable laws, the cost of removing, testing and refitting the meter
(or any part) shall be paid by the Disputing Party;

o

if on carrying out such test, it is found that the accuracy of the meter is outside the levels of
accuracy stipulated in the applicable laws the storage operator shall recalibrate and refit or
replace the meter (as is appropriate), and meet the costs of removing, testing, recalibrating and
refitting or replacing the meter (or any part).

The Supplier, and any persons authorised by the Supplier, shall be entitled, at times controlled at the
discretion of The storage operator and only when accompanied by a person authorised by the storage
operator, to access the Facility and the metering equipment for the purposes of inspection, testing and
collection of data. The Supplier shall ensure that all such persons comply with all safety and security
procedures required by the storage operator.

Invoicing and payments


No later than 10 Business Days following the end of each calendar month, the Supplier will prepare and
submit to the storage operator a statement showing the metered output in that month and the applicable
payment; the benefits accrued or transferred and the applicable payment; and details of third party
costs incurred by the Supplier.



The Supplier shall, at the same time or as soon as reasonably practicable after, submit an invoice to the
storage operator.



The storage operator will, as soon as is reasonably practicable submit to the Supplier
o

a statement showing the number of benefits (if any) relating to the Facility that were transferred
during that month;

o

an invoice for an amount equal to the applicable electricity payment plus the benefit payments.



The storage operator will receive a payment if electricity is exported from the Facility during a ‘Triad’
period. A Triad period is the three half-hour settlement periods with highest system demand between
November and February. Therefore, at the end of the month in which the Supplier receives the account
for transmission network use from National Grid, the Supplier shall prepare and submit to the storage
operator a statement showing the Triad payments. The storage operator will submit an invoice to the
Supplier for the applicable Triad payment.



All invoices must be valid VAT invoices. The invoice shall be paid within 20 Business Days of receipt.



If either Party fails to make a payment when due, the other Party may charge interest on the overdue
amount from the due date to the date of payment at 2% above Barclay’s Bank base rate.

Liability


Nothing in the Agreement excludes or limits either Party’s liability:
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o

in respect of its payment obligations;

o

for death or personal injury caused by that Party’s negligence; or

o

for fraudulent misrepresentation.



Neither Party shall be liable to the other for any indirect, special or consequential loss or damage arising
out of or in connection with the Agreement (whether for negligence, breach of contract or otherwise).



Neither Party’s liability under or in connection with the Agreement shall in any circumstances exceed an
amount equal in aggregate £1,000,000.



Neither Party shall be liable to the other Party for any breach under the Agreement to the extent such
breach is caused by any act or omission of the other Party.

Force Majeure


Neither Party shall be in breach of the Agreement, or otherwise liable to the other, by reason of any
delay in performance or non-performance of any of its obligations under the Agreement to the extent
such delay or non-performance is caused by an event which is beyond the reasonable control of that
Party and which could not have been avoided by the use of Good Industry Practice (excluding lack of
funds, industrial action and default or delay by suppliers or sub-contractors).



A Party may only rely upon Force Majeure if:
o

it notifies the other Party of the issue as soon as reasonably practicable following its
occurrence;

o

it keeps the other Party fully informed as to matters; and

o

it takes all reasonable steps available to it to minimise the effects on the performance of its
obligations (including, in the case of the storage operator where applicable, taking all
reasonable steps to repair and reinstate any damage caused to a Facility).



The Party not affected may terminate the Agreement at any time by written notice to the Party affected
by the Force Majeure event if the event prevents the affected Party from fulfilling all (or substantially all)
of its obligations under the Agreement for a continuous period exceeding 3 months.



The storage operator may, after any damage is caused to the Facility (whether or not such damage is
caused by a Force Majeure event), choose at its absolute discretion whether or not to repair such
damage and whether or not to reinstate the Facility to substantially the state it was in immediately prior
to such damage being caused.

Termination


Either Party (the “Terminating Party”) may terminate the Agreement by giving notice in writing to the
other Party (the “Defaulting Party”) if any one or more of the following occurs:
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the Defaulting Party commits a material breach of any of its obligations under the Agreement which is
incapable of remedy;



the Defaulting Party fails to remedy any material breach of, or persists in any breach of, its obligations
under the Agreement after having been required in writing to remedy or desist from such breach within
a period of 20 Business Days;



the Defaulting Party suffers an insolvency event:



The Supplier may terminate the Agreement immediately by written notice to the storage operator if the
storage operator undergoes a change of Control.



The storage operator may terminate this Agreement on one (1) months’ written notice to The Supplier,
subject to having accounted to the Supplier for all payable and undisputed costs and fees under this
Agreement up to the date of termination.



On the expiry or earlier termination of the Agreement (for whatever reason) each of the Parties shall
immediately return all of the other Party's property and confidential information, and shall make no
further use of such property or information.



The terminating Party shall, within 10 Business Days of the date of termination, calculate (acting
reasonably) the Termination Payment (being the sum of net liabilities suffered or net gains made by the
terminating Party) and serve notice of the amount to be paid.

Confidentiality


The receiving Party shall keep confidential any confidential information obtained from the other Party
and shall not divulge the same to any third party, save where it is in the public domain or lawfully held
before it was disclosed and save where required by law.

Audit


On not less than seven (7) Days’ prior written notice, each Party shall have the right to inspect and audit
the books and records (including accounting records) of the other Party relating to the performance of
its obligations under the Agreement.

Assignment & Transfer


Neither Party may subcontract any or all of its obligations under the Agreement without the prior written
consent of the other Party (such consent not to be unreasonably withheld or delayed). A Party shall at
all times remain responsible for the performance of its obligations.



The Supplier may assign or otherwise transfer any of its rights and obligations under the Agreement to
any member of the Supplier's Group on notice to, but without the consent of, the storage operator. The
storage operator shall enter into any agreement reasonably requested by the Supplier in order to give
effect to such transfer.
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Dispute Resolution
All disputes whatever between the Parties arising out of or in connection with the Agreement ("Disputes") shall
be resolved as follows:


Any Dispute shall be notified by either Party to the other and then in the first instance be referred to the
respective Contract Managers for discussion and attempted resolution.



If the Dispute is not resolved within 15 Business Days after the date of such referral then:
o

if the Dispute relates to a matter expressly provided in the Agreement to be determined by an
expert, see below; or

o

if the Dispute does not relate to a matter expressly provided to be determined by an expert, the
Dispute shall be determined by the courts.



In respect of any Dispute to be resolved by an expert, the Dispute shall be referred to an expert agreed
between the Parties or (in default of agreement) appointed by the President of the Electricity Supply
Industry Arbitration Association of England and Wales.



The expert's determination shall be conducted in accordance with the Centre for Effective Dispute
Resolution's Model Expert Determination Procedure from time to time in force.



The expert shall act as expert and not as arbitrator.



The Parties shall bear the whole of its own costs and one half of the costs of the expert and any
independent advisers to the expert, unless the expert determines otherwise.

Third Party Rights


Contract directly enforceable by all the distribution licensees within the group.

National Terms of Connection


Both Parties must accept the NTC and agree to keep its conditions.

Service Level Agreement


Indicative electricity pricing: Each Friday (if a working day) before 11am, the Supplier will provide
indicative electricity pricing in a format to be agreed (proposed format is set out in the Contract), that
may be utilised in the storage operator’s optimisation and control system, in order to schedule the
Storage Assets services.



Indicative Tolling Pricing and Default Dispatch Nomination: Each Friday (if a working day) before 11am,
the Supplier will provide indicative tolling pricing and a default Tolling Dispatch Nomination, in a format
to be agreed with the customer (see Example 2 below for proposed format), that may be utilised in the
storage operators optimisation and control system in order to schedule the Storage Assets services.
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Triad Warnings: The Supplier will provide notification of likely Triad periods enabling the storage
operator to benefit from Triad avoidance.



Industry/Regulation issues: The Supplier shall, on a reasonable endeavours basis, respond to the
Customer’s queries on regulatory and industry issues related to the Facility and shall do so using
reasonable care and skill.
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Appendix 2 – Skeleton Aggregator Services Agreement
Services
The aggregator will specifically support the implementation and demonstration of the Storage Asset in providing
a range of ancillary services to National Grid.
The Services include as a minimum but are not limited to the Services set out as follows and or those back-toback arrangements with National Grid entered into directly by the Aggregator in order to provide the Services.
The aggregator will provide the management for a range of services to be provided from the Storage Asset as
part of the SNS Project. The purpose of this project is to explore the capabilities and suitability of the chosen
storage technology for a number of system applications, identifying the requirements, potential value and
benefits to the electricity system. It will encapsulate the design and execution of the real-world trials of the use
of storage for a range of services and applications.
The aggregator will specifically support the implementation and demonstration of the Storage Asset in providing
a range of ancillary services to National Grid. This is expected to include as a minimum, but not be limited to,
the following products and services defined as below.
The Ancillary Products, the Future Services and the Triad Forecasting Services (as below) are those set out and
published by National Grid and/or those back-to-back arrangements entered into directly by the aggregator in
order to provide the Services.
The aggregator shall advise the storage operator over the duration of this Agreement of the TSO’s programme
of requirements (“TSO Programme”) for tenders in relation to Ancillary Products relevant to the Storage Asset.
The storage operator and aggregator shall meet regularly to discuss and review the TSO Programme, the
service portfolio and the trials programme for the Storage Asset.
The storage operator shall produce (and revise as necessary) a schedule (also known as a service calendar)
that will set out the times and dates on which the Storage Asset is available for use with each relevant Ancillary
Product, in line with the dates of the TSO Programme.
In accordance with the service calendar the storage operator shall at its discretion instruct the aggregator to
confirm the commitment of the scheduled service before the commitment expiry date (being the last point in
time by which the relevant service must be committed to as agreed between the parties in accordance with the
service calendar), in relation to the TSO Programme.
In relation to tendered TSO Programme services, where successful, the aggregator shall so inform the storage
operator and storage operator shall instruct the aggregator which services to provide for the forthcoming period.
The Ancillary Products are:


Short-Term Operating Reserve (“STOR”)



Static and Dynamic Firm Frequency Response (“SFFR” and “DFFR”);



Frequency Control by Demand Management (“FCDM”);

With the prior written permission of the storage operator, the Aggregator will install metering, control and
communications equipment and other relevant equipment at the Storage Asset.
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Quality of Services
The Aggregator will perform the Services with reasonable care and skill and in accordance with generally
recognised commercial practices and standards in the industry for similar services;
The Services will conform with all descriptions and specifications provided to the storage operator by the
Aggregator, including in the Project Agreement; and
The Services will be provided in accordance with all applicable legislation from time to time in force, and the
Aggregator will inform the storage operator as soon as it becomes aware of any changes in that legislation.

Payment and invoicing
On or before the [tenth] Banking Day of each month during the Term, the Aggregator shall send to the storage
operator a written statement ("Monthly Statement") in spread-sheet format showing a detailed breakdown of:


the full value of the revenue received from National Grid as a result of the carrying out of the Services in
respect of the month preceding the Monthly Statement;



the necessary adjustments to the Revenue as a result of Kiwi's percentage charge as set out below;



the necessary adjustments (positive or negative) to the revenue as a result of adjustments for any nonavailability of the Storage Asset; and



the net amount payable by the Aggregator to the storage operator.

As has been agreed in the Project Agreement, Kiwi shall subtract from the revenue generated by the Services
(less any negative revenue carried forward from the previous month) the relevant percentage set out below.
Where the revenue is zero or a negative sum in any month, the percentage shall not be applied.


Short-Term Operating Reserve -

The Aggregator’s share of the revenue = [ ]



Firm Frequency Response -

The Aggregator’s share of the revenue = [ ]



FCDM -

The Aggregator’s share of the revenue = [ ]

Force Majeure
The storage operator may defer the date for performance of, or payment for, the Services, or terminate the
agreement, if it is prevented from, or delayed in, carrying on its business by acts, events, omissions or accidents
beyond its reasonable control, including strikes, lockouts or other industrial disputes (whether involving the
workforce of the storage operator or any other party), failure of a utility service or transport network, act of God,
war, riot, civil commotion, malicious damage, compliance with any law or governmental order, rule, regulation or
direction, accident, breakdown of plant or machinery, fire, flood, storm or default of suppliers or subcontractors.

Change of Control restrictions:
Either party may terminate if there is a change of control (within the meaning of section 1124 of the Corporation
Tax Act 2010).
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Liquidated Damages:
None

Exclusions of Liability
Neither party shall be liable to the other for indirect or consequential liabilities (including loss of profits, loss of
business, depletion of goodwill and similar losses).
Nothing shall exclude or limit the liability of either party to the other for death or personal injury caused by the
negligence or breach of contract or for fraudulent misrepresentation.

Scope of Indemnities
Each party shall indemnify the other from and against all liabilities, losses, damages, proceedings, costs and
expenses (including reasonable legal expenses) suffered or incurred by the indemnified party arising from any
act, omission, default or breach of whatsoever nature of the indemnifying party's obligations, representations or
warranties under this agreement.

Liability Caps
The total aggregate liability of the indemnifying party shall not exceed £1,000,000 (one million pounds) save that
Kiwi shall be liable for any physical damage to the storage operator's property which is a direct result of its
breach of contract or negligence always providing that such liability will not exceed £5,000,000 in any one year.
If Kiwi fails to or is unable to provide the Services, then Kiwi are accountable for any direct loss and additional
costs incurred by The storage operator in the purchase of substitute services, subject to a total aggregate
liability of £1,000,000.

Insurances
During the term of the agreement and for a period of 6 years thereafter, Kiwi shall maintain in force, with a
reputable insurance company, professional indemnity insurance in an amount not less than £5,000,000.

Restrictions on Assignment / Novation
The Aggregator shall not, without the prior written consent of the storage operator, assign, transfer, mortgage,
charge, subcontract or deal in any other manner with any of its rights and obligations under this agreement.
The storage operator may at any time assign, transfer, mortgage, charge or deal in any other manner with any
or all of its rights and obligations under this agreement, provided that the storage operator gives prior written
notice to Kiwi.
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Duration
The Aggregator shall provide the Services for the full duration of the project trials. The term may be extended by
the storage operator for one further year.

Termination
Either party may terminate this agreement with immediate effect by giving written notice to the other party if:


the other party fails to pay any amount due on the due date for payment and remains in default not less
than 10 days after being notified in writing to make such payment;



the other party commits a material breach of any term which is irremediable or (if such breach is
remediable) fails to remedy that breach within a period of 10 days after being notified in writing to do so;



the other party repeatedly breaches any of the terms of this agreement in such a manner as to
reasonably justify the opinion that its conduct is inconsistent with it having the intention or ability to give
effect to the terms of this agreement;



the other party suspends, or threatens to suspend, payment of its debts or is unable to pay its debts;



the other party suffers an insolvency event;



the other party suspends or ceases, or threatens to suspend or cease, carrying on all or a substantial
part of its business; or



there is a change of control of the other party (within the meaning of section 1124 of the Corporation
Tax Act 2010);



The storage operator may terminate this agreement with immediate effect by giving written notice to the
Aggregator if any warranty given by the Aggregator in the agreement is found to be untrue or
misleading.

Contract directly enforceable by all the distribution licensees within the group

Intellectual Property Rights
Intellectual Property Rights in any new documentation or product arising out of agreement shall vest in UK
Power Networks unless otherwise specifically agreed in writing by the storage operator. For the avoidance of
doubt the Intellectual Property Rights in relation to the Aggregators metering, control and communications
equipment and other relevant equipment installed by the Aggregator at the Storage Asset shall remain with the
Aggregator.
Kiwi grants to the storage operator a transferable, irrevocable, non-exclusive royalty free licence to use any
existing Intellectual Property Rights of the Aggregator used in connection with the Services and/or the
performance by Kiwi of its rights and obligations under this agreement.
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Anti-bribery
The Aggregator will comply with all anti-bribery and anti-corruption legislation and the storage operator’
company policies

Confidentiality
The Aggregator must not disclose to any person any technical or commercial know-how, specifications,
inventions, processes or initiatives which are of a confidential nature and have been disclosed to Kiwi by The
storage operator, or any other confidential information concerning the storage operator’s business or its
products.
The Aggregator will not use the storage operator’s confidential information for any purpose other than to perform
its obligations.
All the storage operator's data will remain the exclusive property of the storage operator. It shall not be disposed
of or used other than in accordance with the storage operator' written instructions or authorisation.
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Appendix 3 – System Balancing Services
Response System Balancing Services
System frequency is a continuously changing variable that is determined and controlled second-by-second in
real time in order to provide balance between system demand and total generation. If demand is greater than
generation, the frequency falls whereas if generation is greater than demand the frequency will rise. It is the
responsibility of the system operator, National Grid to manage system frequency through procuring appropriate
balancing services and controlling generators with a statutory obligation to support its management. Certain
generators, bound by the terms of the Balancing Settlement Code (BSC) and actively participating into the
balancing mechanism are known as a Balancing Mechanism Unit (or BMU) and required as a condition of their
25
generation licence to comply with the Grid Code which in turn places technical obligations on Generators to
provide frequency response. This is known as Mandatory Frequency response.
There are two types of Frequency Response:


Dynamic Frequency Response – is a continuously provided service whereby the energy changes in
line with system frequency.



Static Frequency Response – energy change is triggered at a defined frequency deviation (i.e. the
service providers output level changes at a defined frequency deviation).

National Grid typically maintains System Frequency through three separate Balancing Services:
1. Mandatory Frequency Response – Mandatory Frequency Response is an automatic change in active
power output in response to a change in frequency. All BMUs are required to have this capability
through the requirements of the Grid Code, as mentioned previously. Mandatory Frequency Response
is not considered further in this report as the SNS device is a non-BMU.
2. Firm Frequency Response (FFR) – FFR is the firm provision of Dynamic or Non-Dynamic Response
to changes in Frequency. Unlike Mandatory Frequency response, FFR is open to BMU and non-BMU
providers, existing Mandatory Frequency Response providers and new providers alike. National Grid
procures the services through a competitive tender process, where tenders can be for low frequency
events, high frequency events or both.
While the minimum is technically 10MW, there are exceptions made in some circumstances and therefore
participation in this service will be dependent on acceptance by National Grid of the 6MW maximum output of
the SNS storage device. This has been confirmed as possible, subject to some restrictions to limit the duration
of the reduced threshold i.e. the duration of the SNS project.
Further requirements for providing FFR services include:

25



Delivery of tendered level of demand or generation within 10 seconds of the time of frequency change.



Delivery of tendered level of demand or generation for 2 minutes.



Ability to operate (when instructed) in a frequency sensitive mode for dynamic response or change its
output level via an automatic relay for non-dynamic response.

Grid Code reference CC 6.3.7
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3. Frequency Control Demand Management (FCDM) – FCDM provides frequency response through the
interruption of demand customers. The electricity demand is automatically interrupted when the system
frequency transgresses the low frequency relay setting on site. The demand customers who provide the
service are prepared for their demands to be interrupted for up to a 30 minute duration, where
statistically interruptions are likely to occur between approximately ten to thirty times per annum. The
storage can provide this service for both high and low frequency deviations.
The minimum level of power is 3MW, for 30 minutes, with a 2 second response time. This service is
procured through bilateral negotiations with providers.

Reserve System Balancing Services
As electrical energy is not currently stored in large quantity, supply used on the national transmission system
needs to be balanced with demand on a second by second basis. However, there can be times when an
unexpected event occurs such as a generator fault or a large sudden increase in demand. In order to mitigate
these events, National Grid requires either additional generation to run as back up or, or a reduction in electricity
demand to ensure the system remains balanced. These additional power sources which are available to
National Grid are referred to as Reserve.
As there are many types of generation technologies which can provide reserve, each of these will have different
lead times for the generation or reduction of power. Reserve services are categorised based on an increasing
timescale of getting in the state of readiness, known as a response time as illustrated in Figure 7 below.

Figure 7: Timescale of Reserve Ancillary Services

Fast Reserve
Fast Reserve provides the rapid and reliable delivery of active power through an increased output from
generation or a reduction in consumption from demand sources, following receipt of an electronic despatch
instruction from National Grid.
Fast Reserve is used, in addition to other energy balancing services, to control frequency changes that might
arise from sudden, and sometimes unpredictable, changes in generation or demand.
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An Optional Service and Firm Service are available. For the Optional Service, upon successful pre-qualification,
a framework agreement is entered into which puts no obligation on either party but allows optional despatch of
Fast Reserve when available.
For the Firm Service, upon successful pre-qualification and facilitated by the same framework agreement as for
the Optional Service, providers have the opportunity to participate into a monthly tender. They need to provide
guaranteed availability of their plant to be in a state of readiness to deliver Fast Reserve for subsequent
despatch as required. Ancillary Services payments are made subject to tender acceptance.
The minimum power level for this service is relatively large (50MW), and therefore it is unlikely to be possible for
the storage device in the SNS project to participate in this service.

Fast Start
Fast Start relates to generation only. It is the ability of generation to start rapidly from a standstill condition and
to deliver its rated output in the event of emergency. Providers must have the ability to deliver the service within
five minutes automatically, following initiation from a Low Frequency (LF) relay, or within seven minutes of a
manual instruction via an Electronic Despatch Logging (EDL) from National Grid.
The need for fast start is to minimise the risk of further system frequency degradation after an incident involving
an abnormal or exceptional mismatch between generation and demand.
Fast Start is procured through bilateral contracts. However, there is no requirement for any additional Fast Start
Capability beyond the current provision from the existing providers as these requirements can be met via other
reserve services and so this is not an area that is possible to explore within the SNS project.

Demand Management
Demand Management (DM) is a service for the provision of reserve in contingency timescales, via a reduction in
active power from demand sites. DM provides a route to market for the Demand Side participation in the
provision of Reserve, where potential barriers to participation in the existing Balancing Services have been
identified. National Grid encourages the provision of DM via aggregators (or agents) in order to establish a
single point of contact for any portfolio of Demand sites. A minimum 25MW delivery across two consecutive
settlement periods is required. This service is designed more for aggregators of demand response, and has a
minimum of 25MW. This service is therefore not appropriate to explore within the SNS project.

Short-Term-Operating-Reserve (STOR)
Short Term Operating Reserve (STOR) is a service for the provision of additional active power from generation
and/or demand reduction. There are two forms of the STOR service; Committed and Flexible.
Committed service providers undertake to offer service availability in all of the required availability windows in
each season and upon accepting the tender, National Grid commits to buy all services offered. Both BMU and
Non-BMU are able to tender the committed service.
Whilst Flexible service providers are not obliged to offer services in all availability windows and National Grid is
not obliged to accept and buy all the services offered and only non-BMUs are able to tender for the Flexible
service. A minimum 3MW must be delivered to full contracted MW output within 240 minutes and must be
sustained for at least 2 hours. The unit must be able to deliver this service at least 3 times a week.
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While the flexible service is most appropriate for storage within the project, to allow other applications to be
managed flexibly, the market for this type of provider is currently limited due to an influx of committed providers.
This suggests that it is unlikely a purely flexible service offering would be accepted by National Grid in the nearfuture. The project will therefore seek to explore the committed STOR service for the shortest-seasons where
commitments are unlikely to conflict with network requirements, and continue to explore the possibility of
participation in the flexible service in the event that the market improves.
The shortest STOR seasons are typically Season 1, 3, 4 and 6. Each season is split further into working days
(WD) and non-working days (NWD). National Grid then specifies the settlement periods for which STOR is
required within each type of day (WD/NWD) for each season. These periods are referred to as availability
windows. Figure 8 below summarises the season information for STOR Year 8 (Seasons 2014/2015). STOR
seasons are subject to slight changes by National Grid each year; the target STOR seasons for the SNS trials
on 2015, will be verified once published by National Grid.

Figure 8: STOR Seasons breakdown for STOR Year 8 (2014/2015)
The payment structure for STOR tenders are broken down into:
Availability Payments (£/MW/h): where a service provider makes its unit/site available for the STOR service
within an Availability Window.
Utilisation Payments (£/MW): where NG instructs delivery of STOR from a unit/site, then it will pay for the
energy delivered on a £/MWh basis.
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STOR Agents and Aggregators
In addition to contracting direct with National Grid to provide STOR services, a service provider may contract
either through an Agent or an Aggregator. An Agent will administer the service providers tenders, availability
declarations and settlement requirements. Alternatively the role of Aggregator is to develop and operate multiple
sites (STOR Sub Sites) and offer these to National Grid as a single STOR site. This role is specifically to an
agent in that an aggregator is responsible for:


Framework Agreement and contract formation



Despatch of multiple sites



Availability Declarations



Metering and Monitoring



Settlements
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