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T
he first amendment 
to BS 7671: 2008, 
Requirements for 
Electrical Installations, 

which was published in June 2011 
and came into force on 1 January 
2012, introduced medical locations 
into the standard, identifying them 
as a special location, and including 
the requirements in Part 7.  
A corrigendum was subsequently 
issued for Section 710, Medical 
Locations in June 2013.

This article considers the 
main requirements for medical 
locations as detailed in the 
June 2013 corrigendum. More 
detailed information is to 
be found in BS 7671: 2008 
incorporating Amendment 
No 1 : 2011 and Corrigendum 
June 2013, Requirements for 
Electrical Installations, IET Wiring 
Regulations Seventeenth Edition.

It’s a common misunderstanding 
that these requirements only 
relate to hospitals. This is 
understandable as much of the 

publicity shows pictures related to 
operating theatres and surgeons. 
However, closer examination 
shows that the scope of Section 
710 Medical Locations covers 
much more than just hospital 
operating theatres.

The definition of a medical 
location given in BS 7671 is: 
‘A location intended for the 
purposes of diagnosis, treatment, 
including cosmetic treatment, 
monitoring and care of patients.’

These locations can include:
•	 Hospitals
•	 Medical	practices
•	 Healthcare	centres
•	 Private	clinics
•	 Dental	practices
•	 Dedicated	medical	rooms	 

in the workplace
•	 Locations	intended	for	 

medical research
•	 Health	and	beauty	salons
•	 Veterinary	clinics

Table A710 in Section 710 of 
BS 7671 provides a list of typical 

medical locations and their  
Group classification.

The purpose of the requirements 
is to protect the safety of the 
patients and medical staff due 
to the nature of the procedures 
undertaken in these locations.

During	many	medical	
procedures the patient may have 
areas of skin exposed and the skin 
may be broken. The body’s natural 
defences against electric shock 
can often be compromised by the 
procedures being carried out.

There are additional definitions 
in Part 2 of BS 7671 relating 
to medical locations, and it is 
necessary to consider some of 
these in order to understand the 
requirements.

An ‘applied part’ is: ‘Part of the 
medical electrical equipment that 
in normal use necessarily comes 
into contact with the patient for 
ME equipment or ME systems to 
perform its function.’

Medical electrical equipment 
(ME equipment) is electrical 
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equipment having an applied 
part, transferring energy to or 
from the patient, or detecting 
such energy transfer.

‘Patient environment’ is 
defined as: ‘Any volume in which 
intentional or unintentional contact 
can occur between a patient and 
parts of the medical electrical 
equipment or medical electrical 
system; or between a patient and 
other persons touching parts of 
the medical electrical equipment 
or medical electrical system’.

The patient environment 
shown in Figure 1 is where the 
patient’s position is fixed or 
predetermined by the procedure 
being undertaken. Where the 
patient’s position cannot be 
predetermined, all possible patient 
positions should be considered.

Basically, this encompasses an 
area within a Group location which 
the patient may occupy and where 
the patient may come into contact 
with medical electrical equipment 
or systems either intentionally or 
unintentionally. This means that 
the patient environment may 
vary from one location to another 
– depending upon the procedures 
carried out and the patient 
position and location.

Many installers will be familiar 
with the way in which locations 
such as bath or shower rooms 
and swimming pools are divided 
into zones. Medical locations 
are also divided into groups, but 
these groups are not related 

to particular zoned areas. 
Instead they relate to the use of 
equipment within the location. 

Group designations
• Group 0 is defined as a medical 
location where no applied parts 
are intended to be used and 
where failure of the supply cannot 
cause danger to life. Typically, 
this would apply to areas such as 
consultants’ examination rooms. 
• Group 1 is defined as a 
medical location where failure 
of the electrical supply does not 
represent a threat to the safety  
of the patient, and applied parts 
are intended to be used externally 
or invasively to any part of 
the body except where Group 
2 applies. This would include 
activities such as ultrasound 
scanning and beauty treatments 
such as exfoliation.
• Group 2 is defined as a  
medical location where applied 
parts are intended to be used 
and where failure of the supply 
can cause danger to life, in 
applications such as intracardiac 
procedures and vital treatments 
and surgical operations. Typically, 
this would apply to rooms such 
as operating theatres.

An intracardiac procedure is 
where an electrical conductor 
is placed within the heart of a 
patient or is likely to come into 
contact with the heart, and the 
conductor is accessible outside 
the patient’s body.

From these group designations,  
it is clear that there are a number 
of areas outside the hospital 
location that may be affected and 
may have additional requirements 
in order to comply with BS 7671.

Where no applied parts are 
to be used, e.g. Group 0, the 
requirements and the risk of 
electric shock are less onerous and 
so for these locations the general 
requirements of BS 7671 apply.
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•	 Circuits	for	x-ray	units	(normally	
portable and brought into the 
Group 2 location)

In Group 2 locations, an IT system 
should be used for final circuits 
supplying ME equipment and 
systems intended for life support, 
surgical applications and electrical 
equipment that may be moved 
into the patient environment. This 
IT system should be fitted with 
an	Insulation	Monitoring	Device	
(IMD)	that	has	an	audible	and	
visual warning device.

Safety services
Safety services are installed to 
energise those installations that 
require continuous operation in 
the event of the failure of the 
general power system. These 
systems will have a changeover 
time	that	is	defined	and	pre-set.	
The equipment supplied would 
include life support equipment, 
certain ME equipment and lighting. 

Lighting
In Group 1 and Group 2 locations 
at least two sources of supply 
must be used for the lighting. 
One of these supplies should be 
connected to the supply provided 
for safety electrical services.

In Group 2, at least 90% of the 
lighting must be supplied from 
the supply for safety services.

These requirements are to 
ensure that failure of the general 
supply will not endanger the 
patient or staff because of the 
failure of the lighting. The Group 2 

location relates to those locations 
where major invasive surgery 
is carried out and failure of the 
lighting would pose a serious risk.

IT system
In Group 2 locations, an IT  
supply must be provided for  
the final circuits used to supply 
the following:
•	 Medical	electrical	equipment
•	 Systems	intended	for	life	support
•	 Surgical	applications
•	 Other	electrical	equipment	

located, or moved, into the 
patient environment.

This IT system shall be equipped 
with an insulation monitoring 
device in accordance with 
BS EN 61557-8.

Typical medical locations
Table 2 identifies some typical 
medical locations and the 
relevant Group coding that would 
generally be applied. Of course, 
this is always dependent upon 
the procedures that are to be 
carried out.

Initial verification
In addition to the requirements 
of BS 7671 Chapter 61, the initial 
verification of medical locations is 
to include
•	 Functional	test	of	all	IMDs.
•	 Measurement	of	the	leakage	

current of the output circuit 
and enclosure of medical IT 
transformers.

›› In Group 2, at 
least 90% of the 
lighting must be 
supplied from  
the supply for  
safety services.‹‹

TO SUM UP
›	Medical locations are not just restricted to hospital 

operating theatres.

›	They may apply in a variety of locations such as dental 
surgeries and beauty treatment rooms.

›	The locations are defined by Groups (zoned areas) relative 
to the procedures which are carried out.

›	There are a considerable number of additional 
requirements identified in Section 710 of BS 7671 2008 
Amendent 1: 2011 (corrigendum June 2013).

›	Where work is to be carried out in locations where medical 
electrical equipment is to be used then reference should 
be made to the current edition of BS 7671, Section 710, to 
clarify the precise requirements.

•	 The	resistance	of	
supplementary equipotential 
bonding conductors.

•	 The	testing	of	the	equipment	
connected to the installation is 
not included in the scope of BS 
7671, and reference should be 
made to BS EN 62353 for this 
information relating to ME.

Periodic inspection
One notable additional 
requirement in Section 710 is 
the inclusion of recommended 
durations between periodic 
inspections for medical locations. 
BS 7671 has not, until now, 
included such recommendations 

but has referred to the guidance 
given in IET Guidance Note 3, 
Inspection and Testing.

In addition to the requirements 
of BS 7671, Chapter 62, the 
periodic inspection requirements 
include the following:

Annually:
•	 Functional	testing	of	all	IMDs.
•	 The	resistance	of	

supplementary equipotential 
bonding conductors.

Every 3 years:
•	 Measurement	of	the	leakage	

current of the output circuit  
and enclosure of medical  
IT transformers.  n

Earthing 25V , U0 < 50V 50V , U0 < 120V 120V , U0 < 230V 230V , U0 < 400V U0 . 400V

TN 5s 0.3s 0.3s 0.05s 0.02s

TT 5s 0.15s 0.05s 0.02s 0.02s

1.5m

1.5m

Group 1 and Group 2 locations 
have more onerous procedures to 
carry out and, therefore, the risk 
of electric shock is higher than 
Group 0. In recognition of this, 
there is a limit to the maximum 
voltage between the following 
simultaneously accessible parts:
•	 Exposed	conductive	parts
•	 Extraneous	conductive	parts	
•	 Exposed	and	extraneous	

conductive parts

The maximum voltage under  
fault conditions must not exceed 
25V	AC	or	60V	DC.

The normal maximum 
disconnection times for circuits 
operating at U0	of	230V	in	Group	1	
and Group 2 locations are reduced, 
and these reduced times are 
given in Table 710 of BS 7671. The 
reduced disconnection times for 
AC circuits in Group 1 and Group 2 
locations are shown in Table 1.

Supplementary bonding
In order to limit the potential 
risk due to faults in Group 1 and 
Group 2 locations, supplementary 
equipotential bonding should be 
installed between the following:
•	 Protective	conductors
•	 Extraneous	conductive	parts
•	 Metallic	floor	grids
•	 Screening	against	electrical	

interference

The equipotential bonding 
in medical locations should 

Medical room  
or location

Group

0 1 2

Delivery	room 

Examination room 

Physiotherapy 

Massage 

Intensive care 

Operating recovery 

Anaesthesia room 

Nuclear medicine 

Table 2. Typical medical location 
and relevant group coding.

Table 1. Disconnection times for AC circuits from 120V to 230V AC U0

Figure 1. Typical patient environment.

consist of individual protective 
bonding conductors to each item 
connected to an equipotential 
bonding	bus-bar.	This	is	a	
similar arrangement to that for 
installations in milking parlours 
and other locations where 
livestock	are	housed.	The	bus-bar	
should be located either in – or 
adjacent to – the medical location.

RCD protection
In TN systems, final circuits 
rated	up	to	63A	must	have	RCD	
protection in accordance with 
Regulation 415.1.1, operating within 
40ms when tested at 53 I∆n. 

In Group 2 locations, the use 
of	RCDs	is	restricted	to	circuits	
supplying the following:
•	 The	supply	of	movements	for	

fixed operating tables
•	 Large	equipment	with	rated	
power	over	5kVA


