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GN7 Amendment 3 - 4 Construction and demolition site installations

4.1Introduction

Amendment No. 3 to the 17th Edition
Sect 704

 

Section 704of Amendment No. 3 to BS 7671:2008 includes the following changes:

704.1.1
 

► the previous exclusion of installations using equipment of a similar nature to that used in surface mining
applications has been deleted; and

► if a PME earthing facility is to be used, Section 704should be read in conjunction with BS 7375Code of practice
for distribution of electricity on construction and building sites.

4.2Scope
704.1

 

Section 704applies to all sites of construction work including the repair or alteration of existing buildings and demolition work.

The requirements apply to fixed and movable installations.

The regulations do not apply to installations in administrative locations of construction sites (e.g. offices, cloakrooms, meeting
rooms, canteens, restaurants, dormitories, toilets), where the general requirements of Parts 1to 6of BS 7671 apply.

4.3The risks
Construction sites are potentially dangerous in many ways, but only those dangers that are associated with the risks of electric
shock and burns are considered here. The risk of electric shock is high on a construction site because:

(a) of the possibility of damage to cables and equipment;

(b) of the wide use of hand tools with trailing leads;

(c) of the accessibility of many extraneous-conductive-parts, which cannot practically be bonded; and

(d) the works are generally open to the elements.

704.410.3.5
 

704.410.3.6
 

Section 704prohibits the protective measures of obstacles and placing out of reach ( Section 417), non-conducting location
( Regulation 418.1), and earth-free local equipotential bonding ( Regulation 418.2).

4.4Supplies
704.411.3.1

 

Regulation 704.411.3.1states that a PME earthing facility shall not be used for the means of earthing for an installation falling
within the scope of this section unless all extraneous-conductive-parts are reliably connected to the main earthing terminal
in accordance with Regulation 411.3.1.2. A note in the regulation also refers the reader to BS 7375( Distribution of electricity
on construction and demolition sites. Code of practice.).

It is usually impracticable with PME to comply with the bonding requirements of the Electricity Safety, Quality and Continuity
Regulations 2002 (as amended) (ESQCR) on construction sites, and a PME earthing terminal should not be provided.

Where a construction site is part of an existing building and the building is supplied using a PME earthing facility the
construction site will have to be separated from the PME building earth and be part of a TT system having a separate
connection to earth that is independent from the PME building earth, unless the bonding requirements of Regulation
704.411.3.1can be met. Where the construction site earthing and the building earthing are separate the earthing arrangements
must not be simultaneously accessible.

The work should be planned in accordance with the Construction (Design and Management) Regulations 2007.

4.5Protection against electric shock

4.5.1Supplies to socket-outlets and hand-held equipment
704.410.3.10

 

Supplies to socket-outlets, etc. must comply with the requirements of Regulation 704.410.3.10:

704.410.3.10
 

A circuit supplying a socket-outlet with a rated current up to and including 32 A and any other circuit supplying hand-held
electrical equipment with rated current up to and including 32 A shall be protected by:
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(i) reduced low voltage ( Regulation 411.8);

(ii) automatic disconnection of supply ( Section 411) with additional protection provided by an RCD having the
characteristics specified in Regulation 415.1.1;

(iii) electrical separation of circuits ( Section 413), each socket-outlet and item of hand-held electrical equipment
being supplied by an individual transformer or by a separate winding of a transformer; or

(iv) SELV or PELV ( Section 414).

Where electrical separation is used, special attention should be paid to the requirements of Regulation 413.3.4.

BS 7671 strongly prefers the reduced low voltage system to supply portable handlamps for general use and portable hand
tools and local lighting up to 2 kW, while SELV is strongly preferred for portable handlamps in confined or damp locations.

4.6Reduced low voltage
411.8

 

110 V reduced low voltage supplies, with the centre point of the secondary winding of the step-down transformer earthed, limit
the voltage to Earth to 55 V for single-phase supplies and 63.5 V for three-phase.

Limiting the voltage to 55 V or 63.5 V between a live conductor and Earth effectively eliminates the risk of dangerous electric
shock to exposed-conductive-parts. Figure 4.1 shows single-phase and three-phase reduced low voltage supplies.
 

Figure 4.1Reduced low voltage supplies
(a)(b)

704.511.1
 

The movable reduced low voltage 110 V installation equipment is required to comply with BS EN 61439-4.110 V plugs and
sockets to BS EN 60309-2(or BS 4343) are coloured yellow as recommended by the code of practice for distribution of
electricity on construction and building sites ( BS 7375). It is usual practice for the cables in the movable installation to
have yellow sheaths to identify the voltage being used, although this is not a requirement of BS 7671 or BS 7375. Cable
manufacturers produce arctic grade yellow PVC sheathed flexible cables to Table 6 of BS 6004:2012for use in low temperature
situations to distinguish from normal PVC sheathed cables.

It should be noted that whilst BS 7671 strongly prefers reduced low voltage systems for portable handlamps for general use
and portable hand tools and local lighting up to 2 kW, the Health and Safety Executive have advised that the use of 230 V
hand tools individually protected by an individual 30 mA RCD may be acceptable.

GN5
 

GN8
 

The notes of guidance to the ESQCR advise that special consideration be given to the earthing and protection arrangements.
Guidance Note 5: Protection Against Electric Shockand Guidance Note 8: Earthing & Bondinginclude guidance on earthing.

In addition to reduced low voltage, BS 7375also provides information on typical distribution voltages for particular applications,
for example, 400 V three-phase for fixed or movable plant over 3.75 kW and 230 V single-phase for fixed floodlighting and
site building installations.

4.6.1Maximum earth fault loop impedances
411.8.3

 

The value of earth fault loop impedance at every point of utilization, including socket-outlets, must be such that the
disconnection time does not exceed 5 s.

The maximum value of earth fault loop impedance is determined by the formula:

Z s× I a≤ U 0× C min

where:

Z sis the earth fault loop impedance.

I ais the current in amperes causing automatic operation of the device within the specified time.

U 0is the nominal line voltage to Earth in volts.

C minis the minimum voltage factor to take account of voltage variations depending on time and place, changing of transformer
taps and other considerations.

NOTE :For a low voltage supply given in accordance with the ESQCR, C minis given the value 0.95.

Alternatively, if the nominal voltage U 0is 55 V single-phase or 63.5 V three-phase then Table 41.6of BS 7671:2008+A3:2015
can be used to determine the maximum earth fault loop impedances for various circuit-breaker types and ratings. However,
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it should be noted that the values given are not to be exceeded when the line conductors are at their maximum permitted
operating temperature and the circuit protective conductors are at the appropriate assumed initial temperature.

If general-purpose fuses to BS 88-2are used and the nominal voltage U 0is 55 V single-phase or 63.5 V three-phase then
Table 41.6of BS 7671:2008+A3:2015 can again be used to determine the applicable maximum earth fault loop impedances.

For a fuse of a different type and rating, the appropriate British Standard should be referenced to determine the value of I
afor the disconnection time in accordance with the appropriate value of the nominal voltage U 0. This can then be used to
determine the maximum earth loop impedance to comply with Z s× I a≤ U 0× C min.

4.7Wiring systems
704.52

 

Cables on a construction site location should preferably not be installed across walkways or site roads as they are susceptible
to mechanical damage. If cables are installed in this manner they would require the appropriate level of mechanical protection.

For reduced low voltage systems, low temperature 3182/3/4/5A thermoplastic cable (to Table 6 of BS 6004) or equivalent
flexible cable should be used. These cables remain flexible at lower temperatures than standard PVC cables and are ideal
for outdoor use. They are referred to as arctic grade cable and typically have yellow (refer to section 4.6) or blue sheaths.

For cables used for applications exceeding reduced low voltage, flexible cables rated at 450/750 V that are resistant to
abrasion and water should be used, type H07RN-F (BS EN 50525-2-21) or equivalent. These are heavy duty rubber insulated
and sheathed flexible cables suitable for outdoor use.

4.8Isolation and switching
704.537.2.2

 

Regulation 704.537.2.2requires each Assembly for Construction Sites (ACS) to incorporate suitable devices for the switching
and isolation of the incoming supply.

A device for isolating the incoming supply must be suitable for securing in the off position, e.g. by padlock or location of the
device inside a lockable enclosure.

Current-using equipment must be supplied by ACSs (see Figure 4.2), each ACS comprising:

(a) overcurrent protective devices;

(b) devices affording fault protection; and

(c) socket-outlets, if required.

Safety and standby supplies must be connected by means of devices arranged to prevent interconnection of the different
supplies.
 

Figure 4.2Examples of assemblies for construction sites
(a)Typical power assembly (b)Typical lighting assembly

4.9Protection against the weather and dust
Appx 5 BS

7671
 

All equipment that is part of the movable installation should have a degree of protection appropriate to the external influences.
Equipment for external use should be at least IP44. However, equipment installed in a weather protected location, such as
an office being refurbished, would have no specific IP requirement.

4.10Inspection and testing
GN3

 

It is recommended that the maximum period between inspections of construction site installations is 3 months.

Fixed installation RCDs should additionally be tested daily (using the integral test button). Should RCDs be used to protect
mobile equipment they must be tested by the operative before each period of use (again using the integral test button) and
by the responsible person every 3 months (using an RCD tester).

Recommended intervals for inspection and testing are given in Table 4.1.
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Table 4.1Frequency of inspection and testing of equipment on construction sites

Class I Class II (note 4)Type of
equipment

 

(note 1)

User checks
 

(note 2) Formal
visual

inspection
 

(note 3)

Combined
inspection
and testing

 

(note 5)

Formal
visual

inspection
 

(note 3)

Combined
inspection
and testing

 

(note 5)

S None 1 month 3 months 1 month 3 months

IT None 1 month 3 months 1 month 3 months

M (note 6) weekly 1 month 3 months 1 month 3 months

H (note 6) weekly 1 month 3 months 1 month 3 months

NOTE :

1

S Stationary equipment

IT Information technology equipment

M Movable equipment

H Hand-held equipment

2 User checks are not recorded unless a fault is found.

3 The formal visual inspection may form part of the combined inspection and tests when they coincide, and must
be recorded.

4 If the class of equipment is not known, it must be tested as Class I.

5 The results of combined inspections and test are recorded.

6 30 mA RCDs supplying this equipment should be tested daily using the integral test button. Before carrying out
the test it should be confirmed that it is safe to do so.

 


