
Malcolm Doughton considers 
the electrical requirements for 
construction and demolition sites. 
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S
ection 704 in 
BS 7671: 2008 
Amendment No 1: 2011, 
Requirements for 

Electrical Installations identifies 
the additional requirements for 
construction and demolition site 
installations. Additional guidance 
can be found in IET Guidance 
Note 7, Special Locations.

A construction or demolition 
site includes:
1. Construction of new buildings
2. Existing buildings in total or  

part including:
• Alteration
• Repair
• Extension
• Demolition
• Earthworks
• Engineering works

The special location does not 
include installations within the 
administration buildings of these 
sites, including:
• Meeting rooms
• Canteens
• Rest rooms
• Offices
• Cloak/drying rooms
• Toilets
• Dormitories
 and other similar locations.

Construction and demolition 
sites present many potential 
dangers to those working or 
visiting the site. In terms of the 
electrical installation being a 
special location, the additional 
requirements apply to the site 
areas, not the administration 
and amenities buildings. This is 
because the site area includes 

additional risk of electric shock or 
burns due to, but not limited to, 
the following:
• The number and quantity 

of extraneous conductive 
parts that cannot, in practice, 
be bonded to the electrical 
Earth. There are often a large 
quantity of these, including 
scaffolding, structural steelwork 
and metallic services, present 
during both construction  
and demolition.

• The risk of damage to cables 
and electrical equipment due 
to the normal site activities. 
Construction and demolition 
sites often include heavy plant 
and machinery, sharp edges, 
rough surfaces and heavy 
materials – all of which can 
result in damage to cables  
and equipment

• The common use of hand 
tools and equipment with 
trailing leads. While many 
smaller activities can now be 
carried out using battery-
operated power 
tools, there are 
a large number 
of operations 
where this is not 
practical. Such 
tasks include 
core drilling, 
chasing and 
cutting and, 
in particular, 
task lighting. 
In such cases, 
the tools and 
equipment are 
generally connected 
to a power supply.  

The ups  
and downs
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Automatic disconnection 
of supply (ADS)
Equipment operating at low 
voltage may be used providing 
that the circuits supplying the 
socket outlets or equipment 
are protected by an RCD. The 
RCD must have a rated tripping 
current not exceeding 30mA  
and operate within 40ms when 
tested at five times its rated 
tripping current.

For other equipment, the 
requirement for automatic 
disconnection in the event of 
a fault means that any circuit 
supplying one or more socket 
outlets with a rated current 
exceeding 32A must be protected 
by an RCD. The rated tripping 
current of this RCD must not 
exceed 500mA, and it must 
automatically disconnect within 
five seconds where a TN supply 
system is used and within one 
second where a TT supply 
system is used. 

Automatic disconnection  
must occur in the event of a 
fault (of negligible impedance) 
between a line conductor and 
an exposed conductive part or 
protective conductor of the  
circuit or equipment.

Electrical separation of circuits 
This is necessary where each 
socket outlet and item of hand-
held electrical equipment is 
supplied by either an individual 
transformer or by a separate 
winding of a transformer.

SELV or PELV
Where SELV or PELV is used 
as the protective measure, 
irrespective of the nominal 
voltage, basic protection must 
be provided by either basic 
insulation, barriers or enclosures. 
BS 7671 Regulation 413.3.4 
requires that flexible cables 
must be visible throughout 
their length where they are 
liable to mechanical damage. 
This requirement is of particular 
importance on construction and 
demolition sites.

In addition to these requirements, 
BS 7671 makes two further strong  

preferences –that the SELV 
system is used for portable hand 
lamps in confined spaces, and that 
the reduced low-voltage system 
is used for both the supply to 
portable hand tools and local 
lighting up to 2kW, and portable 
hand lamps for general use.

Earth fault loop impedance (Zs)
At every point of use, including 
socket outlets, the earth fault loop 
impedance must be such that 
disconnection occurs within five 
seconds. This can be determined 
by using the following formula: 

Zs = 
U0

 Ia

where U0 is Nominal voltage and
Ia is the Current causing the 
operation of the protective device.

NOTE
This is the maximum 

Zs with the conductors at their 
normal operating temperature.

The type of device used will  
affect the current required to 
cause operation within five 
seconds, and the manufacturer’s 
information should be consulted 
to determine the value of Ia for  
a particular device.

Wiring systems 
The type and location of the 
wiring systems on site need 
consideration. Cables should 
not be laid across site roads 
or walkways. Where this is 
unavoidable, suitable robust 
mechanical protection must be 
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TO SUM UP

›	 Construction and demolition sites relate to the actual site 
and not to site buildings.

›	 The additional requirements are given in BS 7671  
Section 704.

›	 TN-C-S (PME) earthing systems should not be used for the 
site supply.

›	 The preferred option for hand-held and portable 
equipment is the reduced low voltage system.

›	 The use of RCDs for additional protection is identified  
for equipment and socket outlets.

›	 ACS units are used for the distributed supplies around  
the site.

›	 Inspection and test periods are considerably shorter due  
to the increased risks.
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Figure 1. Reduced low voltage system. Figure 2. Three-phase reduced low voltage system.

• The work site is often open 
to the elements, and this 
means that tools, cables and 
equipment, together with 
the operatives, are exposed 
to adverse conditions. Low 
temperatures, rain, standing 
water and sunshine can all 
have a detrimental effect on 
the electrical cables, tools and 
equipment. Water reduces the 
contact resistance of people with 
the exposed and extraneous 
conductive parts and may 
reduce the resistance of current 
paths between these parts. 

• The use of, or contact with, the 
existing electrical installation 
during alteration, addition or 
demolition activities. It is not 
uncommon for this work to 
affect part of the premises and, 
therefore, a part of the existing 
electrical installation. This will of 
course depend on the extent 
of the work being undertaken. 
It is often not possible to isolate 
parts of the existing installation 
when alterations, additions 
and demolition takes place. 
Additional care must be taken 
where any energised cables or 
equipment may be intentionally 
or unintentionally accessed  
or damaged as result of the  
site activities. 

There are a number of particular 
requirements for the construction 
and demolition sites. 

Electrical supply
A TN-C-S (PME) earthing facility 
must not be used for the means 
of earthing for an installation 

supplying a construction 
or demolition site unless all 
extraneous conductive parts are 
reliably connected to the main 
earthing terminal (MET). 

Where a PME supply 
is concerned, it is usually 
impracticable to comply with 
the bonding requirements of 
the Electricity Safety, Quality 
and Continuity Regulations on 
construction or demolition sites. 
A PME earthing terminal should, 
therefore, not be provided.

A construction or demolition 
site may be part of an existing 
building that is supplied using a 
TN-C-S (PME) earthing facility. In 
such cases, the construction site 
installation must be separated 
from the building supply earth 
and be made part of a TT system. 
This TT system must have a 
separate connection to Earth 
independent to the building 
supply (PME) earth. 

Where these separate earthing 
arrangements exist, they must 
not be simultaneously accessible 
and the location of the TT earth 
electrode must be outside the area 
of influence of any earth electrode 
used on the PME system.

The supply to electrical 
equipment on the site is 
considered as part of the 
‘movable installation’ as 
opposed to the supply to the 
site. This forms the basis of the 
site distribution system – the 
requirements for which are 
given in the Code of practice 
for distribution of electricity on 
construction and building sites 
(BS 7375).

Shock protection
Unsurprisingly, there are some 
additional requirements for 
protection against electric shock on 
construction and demolition sites. 
The risk associated with the use 
of hand-held electrical equipment 
is higher in these locations. 

Protection for circuits supplying 
socket outlets and hand-held 
equipment (with a current rating 
up to and including 32A) may be 
provided in the following ways.

Reduced low voltage
The supply is from a centre-
tapped isolating transformer that 
provides a maximum voltage for 
single phase circuits between 
live conductors of 110V and live 
conductors to earth of 55V. For 
three phase circuits, the voltage 
between live conductors is 110V 
and between live conductors 
and earth is 63.5V. The circuit 
diagrams for these supply 
transformers are shown in Figures 
1 and 2 respectively. The purpose 
of the reduced low voltage is 
to minimise the risk of electric 
shock. The voltage allows similar 
power to a low voltage system to 
be achieved without requiring an 
impractical load current.

The movable reduced low 
voltage 110V equipment must be  
connected using BS EN 60439-4 
110V plugs and BS EN 60309-2  
sockets, which are coloured yellow 
as recommended by BS 7375. 
While it is not a requirement of 
BS 7375 or BS 7671, the cables 
in the movable installation are 
generally coloured yellow to 
identify the voltage. Arctic grade 

yellow PVC sheathed flexible 
cables, designed for use in low 
temperature situations, are 
generally used for this purpose. 
Normal PVC sheathed cables may 
not be suitable for the conditions 
frequently found on construction 
and demolition sites. 

All the assemblies used for 
the distribution of electricity on 
construction and demolition 
sites must comply with the 
requirements of BS EN 60439-4. 
A plug or socket-outlet with a 
current rating equal to or greater 
than 16A must comply with the 
requirements of BS EN 60309-2.

NOTE
BS 7375 also provides 

information on typical 
distribution voltages for 
particular applications, such 
as 400V three phase for both 
movable and fixed plant rated 
above 3.75kW.
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››All equipment 
used on site 
requires a formal 
visual inspection 
every month and a 
combined inspection 
and test every  
three months.‹‹
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provided to prevent damage. 
The use of ‘arctic cables’ has 
already been considered and 
these remain flexible at lower 
temperatures than standard  
PVC cables. 

These cables meet the 
requirements of BS 7919 and 
should be rated at 300/500V 
for reduced low voltage systems. 
Where the voltage exceeds 
reduced low voltage, the cables 
should be rated at 450/700V and 
be resistant to water and abrasion. 
Typically, these are heavy duty, 
rubber insulated and sheathed 
flexible cables to BS 7019. 

Isolation and switching
BS 7671 identifies an Assembly 
for Construction Sites (ACS) that 
incorporates the devices for 
isolation and switching. There 
must be a suitable means of 
isolating the incoming supply, 
which must be either lockable in 
the off position or contained within 
a lockable enclosure. Current 
using equipment must be supplied 
via an ACS, which must include 
overcurrent protection devices, 
fault protection devices and, 
where required, socket outlets.

IP protection
All equipment must have a 
suitable level of IP protection for 
the location in which it is used. 
For equipment used outdoors, 
the minimum level of protection 
is IP44, while equipment used in a 
protected environment may have 
no additional IP requirement.

Inspection and testing
All equipment used on 
site, irrespective of its type, 
construction and use, requires 
a formal visual inspection 
every month, and a combined 
inspection and test every three 
months. The electrical installation 
for the site should be inspected 
and tested every three months.

Fixed installation RCDs  
should be tested every day, and 
RCDs for mobile equipment 
should be tested before each 
period of use by means of the 
integrated RCD test button.  
All RCDs should be electrically 
tested by a competent person 
every three months.  n
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