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About Energy UK
Energy UK is the trade association for the energy
industry with over 100 members spanning every aspect
of the energy sector – from established FTSE 100
companies right through to new, growing suppliers
and generators, which now make up over half of our

industry with our members delivering almost all (90%)
of both the UK’s power generation and energy supply
for over 27 million UK homes as well as businesses.
Energy UK members are very active in the electric vehicle
(EV) space, offering EV tariffs, smart charging and vehicle
to grid, leasing EVs either directly or in partnership with

Clickable links

other companies, and installing chargepoints in homes,
businesses and in the public domain.

This document contains
clickable liinks.

energy-uk.org.uk

These are underlined
throughout this report.

@EnergyUKcomms

In collaboaration with:

With thanks to:

Disclaimer
While Energy UK has tried to ensure that the information in this guide is as accurate and up-to-date as possible, readers are responsible for doing
their own due diligence. Energy UK does not accept any responsibility or liability for any decisions taken as a result of reading this guide.
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Introduction

Installing EV chargepoints can sometimes
require an upgrade to the power supply to
your site. This guide explores options to
make that process quicker and cheaper.
Electric vehicles (EVs) will be a key part of decarbonising

Who is this guide for?

the transport sector and the associated increase in

What to expect from
this guide:
 An overview of the steps to follow when
thinking about installing chargepoints on
your existing business premises.

Key terms:
Many of the key terms used in this guide
are explained in the ‘Key terms’ section
on p24-25.

electricity demand has important implications for the GB

This guide is for businesses in the Greater London area

energy system.

who are seeking to install EV charging infrastructure
on their existing workplace premises and may face an

The energy system is changing, with new sources of

electricity supply constraint, wherein not enough power is

power generation (e.g. solar PV, wind turbines) and new

available to your site.

Further reading

means that more electricity is being moved through the

This guide starts by providing an overview of the process

There are lots of great resources out

wires and cables that make up our energy networks. In

to ensure you have enough power available on your

there which we’ve signposted to at

some instances, this can mean that there isn’t enough

premises to charge your EV fleet, drawing out alternative

relevant points using ‘Further Reading’

spare capacity on the network to accommodate a new

ways of doing things where appropriate, along with key

boxes. A more extensive list can be

source of demand, such as EV chargers.

considerations to minimise costs.

found in the the ‘Resources’ section.

The conventional solution to this challenge is to upgrade

The guide is intended to complement existing industry

the network to increase the amount of electricity that our

guides, which are listed under the ‘Resources’ section

power system can handle at any given time. However, as

and signposted to throughout the guide.

types of demand (such as EVs and heat pumps). This

upgrading the network can be an expensive and lengthy
process for the connecting business, this guide explains
ways in which connecting EV chargers can often be made

Why has this guide been created?

quicker and cheaper.

There are two distribution network operators –
the companies that own and maintain the
“cables and wires” delivering power to homes and
businesses – covering the Greater London area:
UK Power Networks and Scottish and Southern
Electricity Networks.

Good to Know
For additional titbits we’ve added the

The guide has been created to support the delivery of

information isn’t strictly necessary to

the Mayor of London’s EV Infrastructure Delivery Plan,

get you started on your journey it can

information on which can be found in the ‘London

be useful and save you time later.

Energy UK – the trade association for the GB energy
industry – has led the production of this guide with
support from industry colleagues on the London EV

Find out who your DNO is by inputting your

Infrastructure Taskforce, including UK Power Networks

postcode here.

(UKPN) the DNO responsible for the electricity network

This guide only covers the installation
of chargepoints at existing sites
  A
 n introduction to some of the challenges
you might face along the way and potential
solutions
 Something to help you ask your contractor
and your distribution network operator the
right questions
 An introduction to the alternatives to paying
to upgrade your grid connection

What not to expect from
this guide:

‘Good to know’ boxes. While this

Context’ section further down.

 T
 he guide covers private workplace
charging and does not include the
installation of public chargepoints.

X An exhaustive list of all necessary steps
you will need to take or requirements that
you will need to abide by, as such this
guide should not be your only source of
information
X A replacement for consulting legal or
technical experts
X Legally binding, this guide is for information
only
X T
 ailored to your individual circumstances –
each case is unique

covering the majority of Greater London
4
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The
London
Context
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The Mayor of London has an ambitious Transport Strategy and
London Environment Strategy, which are compatible with the
UK’s commitment to the Paris Agreement to limit the global
average temperature rise to 1.5oC above pre-industrial levels.
As part of these strategies, he has outlined an aspiration for every new
car and van registered in London to be a zero-emission vehicle from
2030, both to help meet London’s climate targets and tackle
air pollution.
In December 2018, the Mayor of London declared a climate emergency
for the city, urging for the scale and rate of action to be greater in order
for London to be zero carbon sooner than 2050.
To ensure that the necessary EV charging infrastructure is in place
to support this transition, in May 2018 the Mayor launched the EV
Infrastructure Taskforce, bringing together experts representing
business, energy, infrastructure, government and London boroughs,
all working together to unlock barriers to expanding public charging
infrastructure and accelerating the switch to EVs in London.
The EV Infrastructure Taskforce’s work culminated in the London EV
Infrastructure Delivery Plan, launched in June 2019. The Delivery Plan
identified six key challenges around land and energy, operational and
user requirements, and investment uncertainty. Eight enablers to help
tackle these issues were outlined with a number of Taskforce members
committing to taking forward pieces of work.
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This guide is the output associated with one of those enablers, on
alternative solutions to upgrading the grid connection when installing
EV chargepoints.
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This guide at a glance
Step 1
Your demand profile

(page 10)

Getting an idea of your current electricity consumption is a key first step,
especially your maximum demand, as this will determine your options in
later steps.

Step 2
The impact of EV charging



Step
4
5.
Considering
upgrade works
Reducing
your maximum demand

There are lots of different options to avoid having to upgrade your
grid connection or to minimise the cost of doing so. Consider…

(a) Energy efficiency

(d) A stationary battery
and solar panels

(b) Load management

(e) A flexible connection

(page 11)

agreement with
your DNO

Think about what charging equipment you’re going to need and how
you plan to use it. This will determine the impact of EV charging on your
power supply.
(c) Smart charging

Step 3
Notify or apply

(pages 14-21)

(f) Connecting to a
different substation.

(pages 12-13)

3. Notify or apply

If you need additional power at your site then go to Step 4 for ways
to keep costs down. If you don’t then it may be as simple as informing
your DNO of your plans.

Step 5
Considering upgrade works

(pages 22-23)

If the options from Step 4 don’t quite cut the mustard then you’ll have
to upgrade your grid connection. Work with your DNO to understand
costs and get a programme of works set out.
8
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Step 1

Step 2

Your demand profile

The impact of EV charging

Before you get started on your journey, you first need

The second step involves understanding the potential

to establish how much electricity you are consuming on
your site and at what times. The key piece of information

Good to know:

you need to obtain is what your maximum demand is –
the highest amount of electricity used at your site at any
given time.
Getting accurate information can be achieved in many
ways, but arguably the most effective approach is
using a smart meter. Smart metering is a core part of
understanding energy usage, as well as being an enabling
technology for many of the tariffs specifically designed
for EV users. If you don’t already have a smart meter, talk

impact of EV charging on your maximum demand.
This will require you to identify your EV chargepoint
specification, including how many chargepoints you need

You don’t have to do all your EV charging on site.
ZapMap provides the most up-to-date view of
where you can find public chargepoints.
It’s also worth keeping an eye out for new industry
announcements. Such as SSE’s plans to develop
‘Digital Community Hubs’, regenerating lock-up
garage sites across London into rapid charging
Hubs.

and what power rating they should be. Your chargepoint
installer will assist you with this, helping you pick what is

supplier about your maximum demand.

If your maximum peak demand does not change then
there won’t be an increase to worry about, as we’ll
examine in the next step.

best suited for your needs. Some questions that may be
helpful to consider as part of this process are:
•

What type of EVs do I want?

•

How much time will I have to charge my EVs before
I need to use them again?

•

How many vehicles will I need to charge at
any one time?

•

When will I need to use the chargepoints (all day
every day, overnight only, when vehicles return, etc.)?

•

Will most of my charging be topping up (e.g. from
80% state of charge to 100%) or do you expect to be
recharging a close to depleted battery?

to your energy supplier who can arrange for one to be
installed for free, and in the meantime, check with your

What is important to know is how the addition of
EV charging affects your maximum power demand
and therefore what – if anything you need to do.

Good to know:
Energy efficiency is the first thing we suggest
looking at to keep costs down, this is true whether
you plan to install EV chargepoints or not. Improving
the energy efficiency of your premises or your appliances can help you save money and reduce your
company’s emissions.

Chargepoints models have varying capability and power.
If you want shorter charging times you will need higher
powered chargers, which typically cost more and will
increase your power needs.

Further reading:
For more information on EV chargepoint products
and vehicle operating considerations refer to the
Energy Saving Trust, EVSE Association and
BEAMA guides.

Once you have determined your chargepoint needs,
including where you might want to locate them,
you will have an idea of your power requirements, notably
the increase in power demand that will come
from your chosen chargepoints.
10
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Step 3
Notify or apply?
From the previous two steps you will now know what

The goal of the game is therefore to try and reduce your

your maximum demand with EV charging is.

maximum demand (including EV charging) as much as
possible so that it fits within your Agreed Supply Capacity.

The next step involves comparing that maximum demand

The more you can do this, the better. If you can make it

to your Agreed Supply Capacity, as set out in your

so that your maximum demand doesn’t increase at all

connection agreement. This is an agreement between

with the addition of EV charging, that’s ideal as you then

you and your distribution network operator (DNO), setting

might only need to notify your DNO (as per Step 3A).

out the conditions upon which you’re connected to the
distribution system.

The flow chart below will guide you through the next

Step 3A: If your maximum
demand is within your Agreed
Supply Capacity and total EV
demand is less than 30% of our
total site demand…
Then it may simply be a case of notifying your DNO of

Step 3B: If your EV charging takes
you above your Agreed Supply
Capacity or total EV demand is
more than 30% of your total site
demand then you will either need
to...

your plans, which you can ask your chargepoint installer

•

to do on your behalf.

Undertake one or more of the measures outlined in
Step 4 to minimise your maximum demand, and / or

steps. As part of that you need to know what proportion
•

Ask your DNO to provide more power to the site

Most importantly for this discussion your connection

of your total electricity consumption your EV charging is

Your chargepoint installer will undertake a number of

agreement sets out the capacity of your connection –

going to represent. This is calculated by dividing your EV

electrical checks as part of the pre-installation work. Once

before your chargepoint installer is able to undertake

your Agreed Supply Capacity – basically the maximum

demand by your total demand.

these checks are undertaken and if your electricity supply

the installation, which can come at an additional cost.

amount of power you’re allowed to draw from the grid at

is adequate your chargepoint installer can complete the

any one given time.

installation. They then have 30 days to notify your DNO.
If you’re in this situation then this is as far as you have
to read. You can now go ahead and install your EV
chargepoints and take delivery of your new EVs. Enjoy!

Is your maximum demand within your
Agreed Supply Capacity?
No

Work out your next step by
checking the flow chart:

Yes

Is your EV demand
less than 30% of
your total demand?

Step 3B

There are more steps than this in
practice and a more comprehensive list
of checks that your chargepoint installer

Step 3B

No

will undertake on your behalf, but two
Yes

of the big ones are listed here.
Further information can be found here
with a useful flowchart detailing the

Step 3A

12

exact steps to follow.
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Step 4

Further reading:

Reducing your maximum demand

Carbon Trust has a very helpful guide on how

4 (a)Existing Connection
Optimisation

businesses can save energy which is a useful first
port of call, as well as a tool for SMEs to assess their
energy saving opportunities.

You can reduce your maximum demand through a
number of ways, explained below, but the basic idea is

The main options to consider are:

that you’re looking at how you can minimise the impact
of your EV charging on your maximum demand.
This can involve charging your EVs in a specific way,
say only recharging them overnight, or installing onsite generation to power them, but it can also involve

This involves thinking about modifying how much and
when you consume power on site to free up capacity at

(a) E
 xisting connection optimisation
(b) Load management

4 (b) Load Management

certain times for EV charging. You’ll also want to think
about charging your EVs when you are not using power

EV charging needn’t operate on a binary on / off basis

for other activities.

based on whether or not a vehicle is plugged in, but
can instead be modified in terms of rate of charge and

One of the most underrated options for keeping costs

time of charge. Load management controls the power

low across energy is that of improving the efficiency

provided to the individual chargepoints to ensure your

of buildings. Energy efficiency measures can deliver

overall supply limit is not breached when more than one

additional capacity by reducing the amount of power

EV is in use. This can allow you to install a larger number

used in heating, lighting, and any other processes across

of chargepoints that will simply charge at a slower rate if

your property.

they are all in use at the same time.

Assessing your overall site requirements rather than just

The advantage of this approach is that you may not have

looking at EV charging may identify easy wins that can

to spend as much upgrading your grid connection yet can

programmed to charge when electricity is cheapest,

reduce your power requirements significantly and free

still install a number of chargers. You will need specific

cleanest or according to other user preferences.

up power for your chargepoints. Doing so is often much

chargers for this so speak to your chargepoint provider

cheaper that paying for more capacity from the network

about this option.

changing how you use power for your other activities on
site, by running your machinery at a different time, for
instance, to avoid it coinciding with EV charging.

(c) Smart charging
(d) On-site generation and
battery storage

Smart chargers are growing in popularity and are soon
likely to dominate the market, much like smartphones

(e) Timed profile connections

do in the mobile phone market. A smart charger is
an intelligent, connected chargepoint that can be

(f) Using a different substation

We strongly recommend the installation of smart

and should always be the first port of call. You’ll want to

chargers. As illustrated in two of the case studies below,

pay particular attention to anything that is using power at

smart chargers offer a range of advanced features and

the same time as your EV charging.

are an important part of future-proofing your electric
vehicle infrastructure.

Beyond energy efficiency you will also want to consider
whether you can change how you use power on your site.
This can involve relatively painless changes that free up
capacity for EV charging and help reduce your maximum
demand, avoiding having to pay for a network upgrade.
For instance, if you have electric heating you may
consider turning it on / off a bit later / earlier so that its
use doesn’t clash with EV charging. Or if you have heavy
machinery you might think about changing when you use
it, again to avoid it contributing to your
maximum demand.
Demand profiles vary across sites and businesses, and
as explored in the questions in Step 2, so will your EV
charging requirements. There is no tight and fast rule but
sometimes with a little ingenuity even a low-tech solution
can go a long way.

14
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4 (c) Smart charging
Smart charging is a catch-all phrase that refers to different

Coordinating your charging can enable a company to

intelligent functionalities that help you recharge your

install a number of chargers whilst not increasing the

vehicle in an efficient and flexible way. The Office for Low

required capacity, simply utilising the spare capacity you

Emission Vehicles (OLEV) defines it as shifting the time

are not currently using. We recommend using smart

of day when an electric vehicle charges, or modulating

charging to some extent regardless of whether you have

the rate of charge at different times, in response to an

a constraint as it offers lots of useful functionality and can

external signal.

save you money by charging when electricity is cheapest.
If your premises has a smart meter, speak to your energy

Smart charging includes load management but goes

supplier about how you can maximise the benefits of

above and beyond that, allowing you to manage your EV

smart charging using the existing installed system of

charging in a more sophisticated manner. For instance,

electricity metering and consumer energy data feedback.

smart chargers enable you to automatically charge when
power is cleanest or cheapest (when combined with a

It is important to note that smart charging requires a

specific energy tariff, such as a time of use tariff), optimise

certain type of charger which you will need to specify

the use of on-site generation and storage, as per 4 (d)

when procuring them. Smart charging and smart

below, or charge your individual chargepoints at different

chargers are also broad terms with different brands and

rates depending on what / when you need each vehicle.

models offering different functionality. It will be important

Source: PodPoint

Case study:

Smart charging

to consider your own requirements in detail and discuss
them with your chargepoint provider before picking a
model.

The challenge:

The system distributes available power across each

Skanska UK, one of the country’s leading development

chargepoint, ensuring that the electricity capacity is

and construction groups, wanted to install 67 electric

never exceeded. In this way, it enables up to three times

vehicle chargepoints at its Hertfordshire office in Maple

more chargepoints to be installed using the same power

Cross. As part of its low carbon approach, it uses electric

availability, avoiding the need for costly infrastructure

and low emissions vehicles both operationally and as

upgrades. An additional benefit is that it reduces the

company cars.

complexity of electric vehicle chargepoint installations
and cuts down the amount of cabling required.

The biggest challenge was the limited existing electricity
supply to the car park. This did not have the capacity to

As part of the work, the substation on the site was also

power 67 chargepoints simultaneously without a major

upgraded. This means it now has the capacity to supply

upgrade. The second hurdle was the car park was

energy to all 243 spaces in the multi storey car park,

extremely busy and could not be taken out of use for any

should Skanska decide to install more chargepoints.

length of time.

Doing this work now, minimises any future disruption.

The solution:

The end result:

Pod Point, a UK chargepoint operator and installer, was

The work was completed in two weeks during which the

able to overcome the challenge of limited power supply

car park remained open. Pod Point was able to install

with the help of its Array Load Balancing system.

the 67 chargepoints required and put the infrastructure
in place for the remaining 176 bays, cutting future costs
by removing the need for further site surveys. The smart
charging system allows Skanska to control access to the
EV chargepoints centrally, monitor usage and set custom
electricity tariffs.

16
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4 (d) On-site generation
and battery storage
Energy efficiency and smart charging are widely agreed
to be vital elements of keeping costs down when
connecting EV chargepoints, and should be implemented
as business as usual across all companies connecting
EV chargers.
But what can be done when those actions aren’t
enough? Luckily, a range of energy assets are now
available for companies that wish to reduce or even
reverse their impact on the network.
Energy storage is a proven technology that is critical to

Source: Zenobe

EVs already, with battery costs and capacity improving

Case study:

year-on-year and contributing to the reductions in cost

Using batteries to avoid grid upgrades

for EVs. Storage also has a role to play outside of the
vehicle, and a range of companies offer co-location of
storage as part of their business offering when installing

The challenge:

The battery is managed by Zenobe’s system to

an EV chargepoint.

For the Guildford Park and Ride Scheme, bus operator

charge itself from the grid during reduced-cost times.

Stagecoach sought to electrify its bus fleet to improve its

Stagecoach’s buses are then powered via charging

environmental impact.

stations connected to the stationary battery. The

This means that in addition to your chargepoints you
would also install a stationary battery that you charge up

software ensures that buses are charged intelligently to

gradually over the course of the day, or whenever you’re

However, the existing onsite electric supply needed to

maximize energy efficiency while minimising peak load

not using much energy. You can then use that stored

charge Stagecoach’s new electric buses was a threat

requirements. Additional savings are also passed on to

up electricity to charge your EVs without having to draw

to the viability of Stagecoach’s green energy ambitions

Stagecoach because the stationary battery can generate

power from the grid.

for two reasons. Firstly, a traditional grid upgrade would

revenue by providing frequency balancing services to the

take over one year to complete at an estimated cost of

grid when not being used to charge buses.

Beyond this, companies also offer to combine on-site

£2-3 million. And secondly, Stagecoach is likely to move

generation (for instance solar panels) with your EV

its Guildford-based depot during the lifespan of their

The end result:

Guildford Park and Ride Scheme contract rendering the

Zenobe’s solution for Stagecoach was faster and

required grid upgrade a stranded asset.

cheaper to install than a traditional grid upgrade. The

chargepoint and storage system, giving you the ability
to produce and store energy to charge your fleet. Where
that energy is not needed, you can also sell it to your

Good to know:
Vehicle-to-Grid

stationary battery and charging stations were installed

The solution:

within six weeks with minimal disruption to Stagecoach’s

Vehicle to Grid or ‘V2G’ is an emerging

To address these challenges, Stagecoach partnered

continuing daily operations and costing 80% less than a

technology that allows you to feed the unused

with Zenobe Energy, a UK-based owner and operator

traditional grid upgrade.

Crucially, on-site generation and battery storage –

power from your EV battery back to the grid,

of battery storage assets. Zenobe’s solution to these

combined with smart charging – can enable you to

or for you to use on site.

problems was to circumvent charging buses solely on

If and when Stagecoach decides to relocate its

grid power during times of peak demand by supplying

operating centre, the battery and charging stations can

supplier and be rewarded for helping to maintain security
of supply.

reduce the size of your grid connection by levelling out
your power demand, and helping you cut your maximum

While not commonly available as a commercial

a stationary, but easily movable, battery onsite at a

be moved easily, thus avoiding the need to undertake an

demand. This works quite intuitively: if for instance you

proposition just yet, there are lots of innovation

substantially lower cost.

additional grid upgrade

have solar PV installed, your solar panels will generate

projects underway so it could be one to

electricity during the day to charge up your batteries. You

consider in the future.

can then use that stored up electricity to charge your EVs
without having to draw power from the grid.
18
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4 (e) Timed profile connection

4 (f) Using a different substation

Good to know:
Using your DNO’s interactive capacity map

Within existing processes offered by DNOs is a timed

avoids having to upgrade the electricity network to

Where you have a large site and have some flexibility

profile connection offer. Under type of agreement, the

provide 2.5MW of capacity 24 hours a day – the cost of

on where to install chargepoints it is worth exploring

DNOs have maps showing how constrained the

amount of power that you can use will vary based on

which can be substantial and would take a long time to

whether you have access to an alternative substation.

power supply is in a given area. Consider consulting

the time of the day, subject to a pre-agreed schedule.

implement – but meant that chargepoints could still be

This basically means finding another location on the

these to inform your plans

This can be cheaper than having to pay to upgrade your

installed.

network for you to connect to. It may be that alternative

connection for the maximum amount of electricity use

substations face less of a constraint and hence the cost

For UK Power Networks:

at all times, and if you only need to charge your EVs

of connection is lower.

• Link to: UKPN map

Further reading:

overnight, for instance, this can work out really well.

• Link to: UKPN’s user guide
Your DNO will be able to help you explore this option and

In the case study below for instance, Waterloo Bus
Garage is now able to draw up to 2.5MW overnight

More information from UK Power Networks on time

and then 0.5MW during the daytime. This approach

profiled connections can be found here and on

you can also use the heat mapping tools, as referenced in

For SSEN:

the Good to Know box under step 3.

• Link to: SSEN map
• Link to user guide

flexible connections options with SSEN here.

Case study:

Waterloo buses garage

The challenge:
The Mayor of London and Transport for London want to

A new approach on connections was also adopted, called

significantly reduce carbon emissions and improve air

a timed profile connection, which allowed the customer

quality in London. Electrifying public transport, including

to draw their maximum power requirement of 2.5MW in

the bus fleet, is an important step in this journey.

the off peak hours and also draw a reduced capacity of
0.5MW during the day for charging a smaller number of

However, when it came to Waterloo bus depot, there was

standby buses and those buses which may need topping

not enough power available to charge all of the buses.

up charge during the day.

The traditional solution of upgrading the supply would only
be able to provide sufficient capacity nine months after

The approach delivered savings on network upgrade

the required date, delaying the roll-out of the new bus

costs. The connection meant the customer only needed

fleet. In addition, from a logistic perspective, the depot

power during a specific time window when the network is

electrification was a complex job with numerous logistical

not fully utilised by other customers.

issues to consider.

The solution:

The end result:
A successful, best in class turnkey solution was delivered,

Waterloo is an extremely busy operational site surrounded

from the in-depth desktop and physical surveys, to the

by residential housing. It was therefore of paramount

actual civils scheduling and infrastructure organisation,

importance to ensure the continued smooth running of

right through to post-installation verification.

the station and the least disruption to neighbours whilst
work was ongoing. The state-of-the-art vehicles are

2.5MW of electricity was delivered while minimising

capable of carrying up to 90 passengers and use some

the cost of network upgrades. All buses are now

of the most advanced zero emission technology in the

operational and Go Ahead’s London Waterloo bus depot

world. They also screen Underground and Overground

has successfully operated approximately three million

service statuses and have USB sockets installed for phone

emission-free miles since 2016, utilising 43 on-site

chargers. In order to accommodate this revolutionary

charging points. The garage also recently secured the

fleet, Go Ahead’s Waterloo Bus Depot required an intricate

world’s most prestigious environmental accolade in the

electrical infrastructure to supply the charging points and

form of an Energy Globe Award for Sustainability.

Source: SSE Enterprise and UK Power Networks

SSE Enterprise was appointed to design and install those.
20
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Step 5:
Considering upgrade works
If, having explored all of the options in Step 4, you

When it actually comes to applying, there are two

conclude that your maximum demand will still exceed

main options:

How much will upgrading
the grid connection cost?

Agreed Supply Capacity, then you (or your contractor) will
need to submit an application to your DNO to understand

•

A budget estimate: this sets out a typical price for

the full scope of works, including costs and timeline (links

the works that may be required. However this is

here for: UKPN and SSEN). If you would like help before

based on a desktop assessment only without any

you submit an application form there also are various

site specific conditions being taken into account. It

options to engage with your DNO.

may vary considerably from a formal connection offer

Small

Medium

Large

(Up to 70kVA)

(200kVA - 1,000kVA)

(Above 1,000 kVA)

Number of
charging points

1-3 fast
or
1 rapid charge

More than 3 fast
or
More than 1 rapid charge

Multiple fast/
rapid charge points

Approximate
connection time

8 - 12 weeks

8 -12 weeks

6 months +

Approximate
connection cost

£1,000 - £3,000

£4,500 - £75,000

£60,000 - £2 Million

(which you get after a formal quotation). You cannot
For UKPN:

accept a budget estimate and it does not secure any

•

UKPN holds ‘Ask the Expert’ surgeries (normally two

network capacity however it’s very useful to provide

or three a month) where you can have a one-to-one

an early indication of costs. A budget estimate is free

discussion with a member of the connections team.

of charge and takes between 10 and 20 working

You can view dates and book a slot here

days, once all the required information is provided. If

You can email UKPN’s ‘Ask the Expert’ team a

you decide to proceed with any upgrade works you

question and they will respond within five days.

will then have to request a formal quotation.

•

The form is available here
•

You can call the team on 0800 029 4280, Monday –

•

A formal quotation: this will secure you a ‘connection

Friday, 8.30am – 5pm

offer’ with an accurate price and timeline for works.
Once you submit your application form you will be

For SSEN:

assigned a project designer who will liaise with you

•

SSEN holds regular Connections Surgeries where

or your contractor to design the project to meet

you can discuss your project with a member of the

your requirements. This process can take between

connections team. Find the next date and book a

15 and 65 days as there is a significant amount

slot here

of preparatory work involved in the planning and

You can email the SSEN Connections and

design stage.

•

Engineering team here
•

Good to know: Competition in connections

You can call the team on 0800 048 3516,
Monday to Friday, 8.00 – 4pm

Not all of the works for your connection upgrade have to be carried out by your DNO. Certain aspects can be
undertaken by third parties known as Independent Connection Providers. See ‘ICP’, ‘contestable works’ and
‘non-contestable works’ in the ‘Key Terms’ section on p24-25.

Further reading:
For UKPN:

For SSEN:

•

•

More information is available from SSEN on
what you can expect from a budget estimate

•

A connections FAQ can be found here

•

Guides for different types of connections can
be found here

•
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UKPN has created a short connections guide
that details the exact steps to follow to submit an
application, accept and then pay for the works.
Find out more about your quote and your
connection offer: Understanding your quote from
UKPN
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•

Key terms
•

ICP: ICP stands for independent connection

•

provider which is an accredited company that

to charge an EV, often found at motorway services

can build electricity networks to agreed standards

or locations close to main routes. Rapid devices

and quality required for them to be owned by

supply high power direct or alternating current – DC

a Distribution Network Operator (DNO). For an

or AC – to recharge a car as fast as possible. Rapid

independent connection provider to carry out some

DC chargers provide power at above 50kW enabling

The EV Heat Map: this is the name for UK Power

of the connection works (the “contestable” works)

you to charge an EV to 80% in 20 minutes to an

charging an electric vehicle. Chargepoints have

Networks’ Distributed Generation mapping tool. This

they must be registered with National Electricity

hour. Rapid AC chargers provide power at 43kW

differing power ratings, affecting how quickly they can

interactive map shows how much capacity is on

Registration Scheme that is administered by Lloyds'

to deliver an EV an 80% charge in 20-40 minutes.

charge a vehicle.

UKPN’s network. It shows you whether there is spare

Register (Ofgem). A list of ICPs can be found here

An additional sub-category (which could also be

Chargepoint / Charger: a device intended for

•

capacity or whether an area is constrained. You can
•

Connection agreement: an agreement between

use the DG Mapping Tool by inputting your postcode

a customer and the DNO setting out the terms and

to give you an early indication of how constrained

conditions upon which the customer is connected to

the network in your area is. The EV layer in particular

the Distribution System, specifying for instance the

is useful when considering the installation of EV

capacity being connected. For householders or small

chargepoints (UK Power Networks)

considered an entirely separate type of chargepoint)
•

is the ultra-rapid chargepoint with a power rating

which is 1,000 volt-amperes.

starting at 100kW and going up to 350kW. Ultra-

•

kW and kWh: kW stands for kilowatt. A kilowatt is
1,000 watts, which is a measure of power. Watts are
used to define the amount of power that runs through

•

miles of range in under 10 minutes. (ZapMap)
•

Slow charger: this is the slowest of the three

Electricity supply constraint: when the network

a given power supply. A kilowatt is not to be confused

types of chargers. Slow chargers are usually

capacity is near its upper limit, meaning that it

with a kilowatt hour (kWh) which is a measure of

3kW, occasionally 6kW, and are best used for

can’t accommodate much additional demand (e.g.

energy, rather than power (OVO Energy). A kWh

overnight charging. A slow charger will typically

Contestable works: the elements of work on the

installing lots of EV chargepoints) without having to

indicates how much energy is consumed in a given

take between 6-12 hours to fully charge an

electricity network that can be carried out by either

make upgrades.

period. EV chargers are rated based on kilowatts

electric vehicle (40kWh battery). (ZapMap)

supplier includes a standard connection agreement
on behalf of the DNO.

the distribution network operator OR an independent
connection provider (ICP). This gives customers

•

kVa: a kVa is a kilovolt-ampere,

rapid chargepoints can deliver hundreds of

businesses the supply contract with their electricity

•

Rapid charger: Rapid chargers are the fastest way

(see power rating). For instance, a 7kW chargepoint
•

EV: EV stands for electric vehicle, which refers to

greater choice over their connection provider and

a vehicle with an electric powertrain. There are two

introduces competition. The type of work that can

types of electric vehicle: battery electric vehicles and

be carried out by an ICP vs the distribution network
operator is listed here.

will take one hour to deliver 7kWh of energy.

•

Smart charging: smart charging refers to
shifting the time of day when an electric vehicle

Non-contestable works: the elements

charges, or modulating the rate of charge

plug-in hybrid electric vehicles. A battery electric

of work on the electricity network that can

at different times, in response to signals

vehicle has no combustion engine and is propelled

only be carried by a distribution network

(e.g. electricity tariff information) (OLEV)

solely by an electric motor powered by an on-board

operator, these works are listed here.

Distribution Network Operator (DNO):

battery, which

A Distribution Network Operator is a company

electricity supply. A plug-in hybrid has both an

licensed to distribute electricity in the UK. It owns

•

•

is in turn charged from an external
Power rating: in the context of EV charging, this

Electricity Networks, the distribution network operator

electric powertrain together with a small to medium-

indicates how quickly a chargepoint is able to

that owns and maintains electricity cables and lines in

and maintains the underground cables, overhead

sized combustion engine, which enables operation

charge your EV. The power rating is measured in

Central Southern England and North Scotland (SSEN)

lines and substations that bring electricity

in full electric mode, using conventional fuel, or a

kilowatts (kW). There are three main types of EV

downstream from the national transmission grid, to

combination of both. (ZapMap)

charging – rapid, fast, and slow – which correspond

homes and businesses. When new chargepoints

•

SSEN: SSEN refers to Scottish and Southern

•

Time of Use Tariff: A tariff is a pricing plan for

to different power ratings, and determine the

energy use. Time of use tariffs use different prices

Fast charger: Fast chargers are typically rated at

charging speeds available to charge an EV. The

to encourage consumers to use electricity at

to the local power network. DNOs do not supply

either 7kW or 22kW. Charging speeds will vary with

higher the power rating, the shorter the charge

times when more is available cheaply (for instance

the electricity. Electricity suppliers pay DNOs to

the vehicle but as a rough rule of thumb, a 7kW

time. Not all EVs can use all charger types/sizes.

overnight). Time of use tariffs can offer significant

distribute electricity through the network to homes

charger will recharge from empty a compatible EV

financial savings for EV drivers if they are able to

and businesses. Customers can choose from many

with a 40kWh battery in 4-6 hours, and a 22kW

charge when electricity is cheapest. (Citizens Advice)

different suppliers. DNOs operate on a regional basis

charger in 1-2 hours. (ZapMap)

are installed, it is the DNO that connects them

and the DNOs for the Greater London area are UK

•

•

UKPN: UKPN refers to UK Power Networks, the

Power Networks (UKPN) and Scottish and Southern

distribution network operator that owns and maintains

Electricity Networks (SSEN).

electricity cables and lines across London, the South
East and East of England. (UK Power Networks)
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Useful resources
BEAMA
• Best Practice for future proofing electric
vehicle infrastructure
• Guide to Electrical Vehicle Infrastructure

Transport for London
• EV Infrastructure Delivery Plan
• London’s electric vehicle charge point
installation guidance (public charging only)

Carbon Trust
• Better business guide to energy saving
• Fleet upgrade tool

UKEVSE
• Chargepoint Procurement Guidance

Energy Saving Trust
• Guide to chargepoint infrastructure for
business users
• Fleet Management toolkit: Switching to
electric vehicles
Go Ultra Low
• Fleets and businesses
LoCITY
• LoCITY Fleet Advice Tool
LowCVP
• Low Emission Vehicle Van guide

UKPN
• Getting Connected Guide
• A connections guide for medium and larger
connections
• A list with a range of connections guides
• Help & advice on installing Electric Vehicle
chargepoints
• Timed-profile connections
• Understanding your quote
Zap Map
• Guide to electric vehicles 2020
• Guide to EV charging

Abbreviations
EV – electric vehicle
DNO – distribution network operator

SSEN
• Connections – Useful documents
• Application for new connections or load
increases to serve an industrial and
commercial development
• General FAQ for connections

kW – kilowatt
kWh – kilowatt hour
MW – megawatt
OLEV – Office for Low Emissions Vehicles
PV – photovoltaic
SME – small and medium-sized enterprise
SSEN – Scottish and Southern Electricity Networks
EVSE – Electric Vehicle Supply Equipment
UKPN – UK Power Networks
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