
Charging  
  ahead

T
his first Code of Practice 
applies to the installation 
of dedicated conductive 
charging equipment 

for the charging of pure electric 
and plug-in hybrid electric 
road vehicles, including range-
extended electric vehicles. 

While it is possible to charge 
electric vehicles using a 13A/
BS 1363 socket outlet, it was soon 
established that, as the maximum 
charging current was 10A, 
charging times in the region of 
up to 10 hours were required for 
even small cars. It was apparent 
that an alternative charging 
method was necessary if the 
electric vehicle was to become a 
viable option. Alternatives have 
been developed and the Code of 
Practice addresses the options 
available.

Section 1 details the scope of 
the Code of Practice and includes:
•	 Domestic	installations.
•	 On-street	installations.
•	 Commercial	and	industrial	

installations, which includes 

shops, offices, factories and  
car parks (private or public).

The objective of the Code of 
Practice is to provide guidance 
on these installations to assist 
the installer in making sure that 
the requirements of BS 7671 and 
applicable electrical statutory 
requirements are met.

Section 2 provides an  
overview of electric vehicle 
charging equipment.

Two main types of charging 
systems have been developed:
•	 AC	charging	system
•	 DC	charging	system

Depending	on	the	capacity	of	 
the charging equipment, the  
AC system can provide between 
16A and 70A for a single phase 
system or up to 63A for a three 
phase	system.	The	DC	system	
allows charging at even higher 
voltages and currents.

The Code of Practice provides 
guidance to aid the installer 
of such equipment to ensure 

compliance with BS 7671: 2008 
– Amendment No. 1: 2011 and, 
where necessary, the Electricity 
Safety, Quality and Continuity 
Regulations 2002 (as amended). 
It does not address the local 
authority planning regulations or 
building regulations which may 
also need to be considered.

The Code of Practice applies  
to the installation of electric 
vehicle charging equipment in 
areas including:
•	 Domestic	installations	–	in	or	

adjacent to the property and 
associated garage.

•	 Commercial	and	industrial	
installations – including 
commercial, industrial and 
public car park installations.

•	 On-street	installations.
This charging equipment is 

also referred to as electric vehicle 
supply equipment (EVSE) and is 
an item of fixed equipment that is 
connected to the electrical supply 
and provides electrical energy 
to recharge the vehicle batteries 
used for traction.
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The AC charging system 
supplies the vehicle with AC 
current, which is converted to a 
DC	charging	current	by	a	rectifier	
permanently mounted within 
the vehicle. This AC system is 
available in three modes.

Mode 1 charging: the electric 
vehicle charging equipment is 
connected using a BS 1363 or  
BS EN 60309 socket outlet and a 
standard charging cable without 
an in-cable control box.

Mode 2 charging: the electric 
vehicle charging equipment is 
connected using a BS 1363 or 
BS EN 60309 socket outlet and 
a standard charging cable with 
an in-cable control box, which 
includes	an	RCD.

Mode 3 charging: the electric 
vehicle charging equipment 
is connected via a dedicated 
charger socket outlet or a cable 
tethered to the electric vehicle 
charging equipment. Included 
in the cable are additional 
conductors, which are used 
to communicate between the 
vehicle and the electric vehicle 
charging equipment. This allows 
the electric vehicle charging 
equipment to confirm the cpc 
continuity and select the charging 
rate before any charging begins.

DC charging units are  
Mode 4: the electric vehicle 
charging equipment includes 
an internal rectifier and the 
supply	to	the	vehicle	is	DC	using	
a charging cable tethered to 
the electric vehicle charging 
equipment. The electric vehicle 
charging equipment is generally 
a larger, floor mounted unit 
and is designed to operate at 
higher voltages and currents, for 
example 500V and 125A. As a 
result they are not considered 
suitable for domestic installations.

Section 3 considers the 
arrangements that need to be 
made before the installation 
begins. This will include the 
adequacy of the supply and the 
metering arrangements, together 

with the earthing and bonding 
arrangements.	Of	course	planning	
permission may be required and 
consideration needs to be given 
to the need to provide general 
packet radio service (GPRS) 
coverage at the location.

Section 4 deals with the 
physical installation requirements 
and includes the considerations 
for potentially explosive 
atmospheres, such as petrol 
stations and the location of the 
charging equipment in relation 
to the parking space. The electric 
vehicle charging equipment must 
be installed in a position relative 
to the vehicle parking space to 
keep the distance between the 
vehicle and the electric vehicle 
charging equipment to  
a minimum (see Figure 1). This  
is to prevent:
•	 The	use	of	extension	leads.
•	 Strain	on	the	charging	cable.
•	 Trip	hazards.

Other	considerations	include	
protection against vehicle impact, 
the location of the controls and 
socket outlets.

The installation of the vehicle 
charging equipment should be 
such that the socket outlet(s) and 
the main controls are located 
between 0.75m and 1. 2m above 
ground level.

Dedicated	electric	vehicle	
charging socket outlets to BS 1363 
(13A) that are not installed 
within dedicated electric vehicle 
charging equipment must meet 
all the requirements of the Code 
of Practice and be clearly labelled 
(see Figure 2).

Section 5 covers the general 
electrical requirements that apply 
to all locations. This section, 

unsurprisingly, identifies the need 
for compliance with standards. 
The charging equipment must 
comply with BS EN 61851: Electric 
vehicle charging systems. The 
electrical installation must comply 
with the current requirements  
of BS 7671.

Other	general	requirements	
include: 
•	 Earthing	and	protective	

equipotential bonding 
requirements.

•	 Circuit	design.
•	 Cable	specification	 

and dimensions.
•	 Protection	against	 

electric shock.
•	 Provision	of	RCDs.
•	 Isolation	and	switching.
•	 IP	ratings.
•	 Lightning	protection.

The requirements for earthing 
system arrangements used for 
the vehicle charging system are 
similar to those for caravan parks 
and marinas.

Where the existing installation 
forms part of a TT system, 
the electric vehicle charging 
equipment may be connected 
to the existing earthing 
arrangement, whether it is located 
inside or outside the building.

Where the existing electrical 
installation forms part of a TN-S 
system,	and	the	Distribution	
Network	Operator	(DNO)	can	
guarantee that the supply system 
is TN-S back to the source and 
will not be converted to TN-C-S 
as part of their system upgrade, 
the electric vehicle charging 
equipment may be connected 
to the existing earthing system 
(whether it is located inside or 
outside the building). Where this 
is not the case the system must 
be treated as TN-C-S or PME.

TN-C-S supply systems require 
some additional consideration due 
to	the	potential	hazard	to	persons	 
using the installation outside the  
building if the protective earth 
neutral (PEN) conductor of the  

supply becomes an open circuit.  
Within the building, the earthing and 
protective bonding arrangements 
protect the user from the risk of 
electric shock in the event of this 
happening.	Outside	the	building,	
where the user is in contact with 
the general mass of earth, there 
is a risk of electric shock as a 
result of contact with exposed 
conductive parts (the vehicle 
on charge), which may reach a 
dangerous voltage.

When both the charging 
position and vehicle are completely 
inside the building, the electric 
vehicle charging equipment may 
be connected to the existing 
earthing and protective bonding 
arrangements. If the vehicle or 
the charging equipment is to 
be located outside the building, 
the Code of Practice identifies a 
number of options.

Make the circuit supplying 
the vehicle charging equipment 
part of a separate TT system. 
Care must be taken to ensure 
simultaneous contact between 
exposed and extraneous parts of 
the two systems cannot occur.

Convert the whole installation 
to a TT system. This should be 
used where the simultaneous 
contact identified above cannot 
be prevented. It may also be  
used elsewhere.

Install an isolating transformer 
in the electric vehicle charging 
equipment circuit to separate 
the supply earthing arrangement 
from the equipment.

If the separate TT option 
is adopted, there must be no 
overlap between the earth 
electrode	and	the	zone	of	
any exposed or extraneous 
conductive part of the TN-C-S 
system, and the installation earth 
electrode resistance must not 
exceed 200Ω. The circuit must 
be	protected	by	an	RCD	or	
RCDs.	A	warning	notice	must	be	
positioned adjacent to the supply 
cut out position identifying that 
the vehicle charging equipment 

Figure 1. Typical locations for vehicle charging equipment.
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Figure 2. Label for BS 1363 socket  
designated for vehicle charging.



installed. Where on-street charging 
is to be provided, the charging 
equipment must be connected to 
a separate TT system.

Section 8 contains the 
information specific to commercial  
and industrial installations.

Section 9 covers the 
inspection, testing and 
maintenance requirements. This 
identifies that the installation 
should be subject to initial 
verification as detailed in BS 7671 
with the issue of an electrical 
installation certificate. Periodic 
inspection and testing should 
then be carried out at appropriate 
intervals, in accordance with 

BS 7671 and an electrical 
installation condition report 
issued. The process of inspection 
and testing is detailed in BS 7671 
and IET Guidance Note 3, 
Inspection and Testing.

Section 10 identifies the 
requirements	for	the	DNO	
notification for installations with 
a site supply capacity up to and 
including 100A.

Annexes: There are five 
annexes with details on charging 
cables and connectors, a sample 
form	for	notification	to	the	DNO	
and checklists for the various 
types of installation.  n
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TO SUM UP

›	 The Code of Practice for Electric Vehicle Charging 
Equipment Installation was published in January 2012.

›	 It provides guidance to help the installer ensure the 
installation meets the statutory electrical requirements 
and the current edition of BS 7671.

›	 It considers the requirements for domestic, on-street and 
commercial and industrial installations.

›	 It provides sample checklists for the various types  
of installations.

is on a separate TT system and 
not to be connected to the PME 
earthing system.

A similar label will be required 
where the whole property is 
converted to a TT system.

In every case, a dedicated 
electrical circuit is to be provided 
for the charging equipment 
or connecting point; however, 
more than one charging unit 
or connecting point may be 
supplied on the same supply 
circuit. This is of course subject to 
the circuit being suitable for the 
combined load current.

NOTE
At the time of writing  

this article a risk analysis 
is being undertaken by IET 
Standards Limited on the use  
of PME earthing for electric 
vehicle charging.

Section 6 provides information 
on the specific electrical 
requirements for domestic 
installations with particular 
reference to the earthing 
and bonding arrangements, 
shock protection and isolation 
and switching. In domestic 
installations, the demand for 
the electric vehicle charging 
equipment must not exceed 32A 
unless particular arrangements 
have	been	made	with	the	DNO.

Section 7 provides similar 
information for the on-street 
installations with an additional 
section on buried cables.

The	DNO	will	not	supply	a	
PME earthing terminal to street 
furniture (on-street charging) 
where the load is greater than 2kW. 
Where the load is less than 2kW, 
PME earthing is only provided if a 
supplementary earth electrode is 

i

ELECTRIC VEHICLE CHARGING EQUIPMENT
TT System adopted for vehicle  

charging equipment circuit
Do NOT connect to the PME earth

Figure 3. Typical warning label.


