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GN7 Amendment 3 - 5 Agricultural and horticultural premises

5.1Introduction

Amendment No. 3 to the 17th Edition
Sect 705

 

There are no significant changes introduced in Section 705by Amendment No. 3 to the 17th Edition.

5.2Scope
The particular requirements of Section 705apply to fixed electrical installations indoors and outdoors in agricultural and
horticultural premises. Some of the requirements are also applicable to other locations that are in common buildings belonging
to the agricultural and horticultural premises. Where special requirements also apply to residences and other locations in such
common buildings this is stated in the text of the relevant regulations.

Rooms, locations and areas for household applications and similar are not covered by this section.

NOTE :Chapter 5 does not cover electric fence installations, for which reference should be made to BS EN 60335-2-76.

5.2.1Residences and other locations belonging to agricultural and horticultural premises
Part 2

 

These are defined as:

Residences and other locations which have a conductive connection to the agricultural and horticultural premises by either
protective conductors of the same installation or by extraneous-conductive-parts.

NOTE :Examples of other locations include offices, social rooms, machine-halls, workrooms, garages and shops.

5.3The risks
The particular risks associated with farms and horticultural premises are:

(a) general accessibility of extraneous-conductive-parts;

(b) an onerous environment with respect to mechanical damage, exposure to the weather, corrosive effects (from
water, animal urine, farm chemicals etc.);

(c) a mechanically hazardous area due to electromechanical equipment, mills and mixers, and mechanical drives
of all kinds;

(d) rodent damage to (gnawing of) cables, leading to fire risks;

(e) storage of flammable materials, e.g. straw and grain; and

(f) increased susceptibility of electric shock for livestock.

5.4Electricity supplies
Because of the practical difficulties in bonding all accessible extraneous-conductive-parts, electricity distribution companies
might not provide a PME earth to agricultural or horticultural installations.

The Department of Energy and Climate Change (DECC), formerly the DTI, guidance on the ESQCR {9(4)} advises that special
consideration should be given to the earthing and bonding requirements for farms, where it may prove difficult to attach and
maintain all the necessary equipotential bonding connections for a PME supply.

705.415.2.1
 

Regulation 705.415.2.1refers to Figure 705, which shows the requirements for bonding in cattle sheds. PME is
notrecommended if there is no metal grid laid in the floor.

A TN-S supply is unlikely to be provided by a distributor as a routine unless the installation is particularly large and early
application is made. Alternatively, consideration should be given to installing an additional earth electrode, as it is most likely
that the installation will be required to be TT.

It should be noted that in TT installations isolators are required to switch all live conductors, including the neutral.

705.411.4
 

Regulation 705.411.4prohibits the use of a TN-C system.

5.5Protection against electric shock
705.410.3.5

 

The protective measures of obstacles and placing out of reach ( Section 417) are not permitted.
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705.410.3.6
 

The protective measures of non-conducting location ( Regulation 418.1) and earth-free local equipotential bonding ( Regulation
418.2) are not permitted.

5.5.1Protective measure: Automatic disconnection of supply
705.411.1

 

RCDs must be provided for automatic disconnection of supply to circuits as follows (see Figure 5.1):

705.411.1In circuits, whatever the type of earthing system, the following disconnection devices shall be provided:

415.1.1
 

(i) in final circuits supplying socket-outlets with rated current not exceeding 32 A, an RCD having the characteristics
specified in Regulation 415.1.1;

(ii) in final circuits supplying socket-outlets with rated current more than 32 A, an RCD with a rated residual operating
current not exceeding 100 mA; and

(iii) in all other circuits, RCDs with a rated residual operating current not exceeding 300 mA.
 

Figure 5.1Requirements for RCDs

NOTE :

(a) Socket-outlet circuits not exceeding 32 A.

(b) Socket-outlet circuits exceeding 32 A.

(c) Circuits other than socket-outlets.

531.4.1
 

(d) The risk of faults to exposed-conductive-parts on the supply side of the main switch must be minimised because
such faults would not be detected by the RCDs. For RCDs in a TT system see Regulation 531.4.1. Where a
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metalclad consumer unit is installed on a TT system the main double-pole isolator on the consumer unit may
need to be a time-delayed RCD, depending on the construction of the consumer unit. Meter tails should meet the
requirements of double or reinforced insulation. Meter tails need to be protected against mechanical damage to
avoid the risk of disturbance of the incoming connections to the consumer unit and therefore prevent a conductor
becoming disconnected and making contact with the metal case of the consumer unit. Particular attention should
be placed on the entry point of the meter tails into a metal consumer unit to avoid damage to the meter tails.

 

A BSI published document PD 6519-3 (IEC 60479-3) Guide to effects of current on human beings and livestock – Part 3
Effects of current passing through the body of livestockis available that provides guidance on the effects of electric currents
on livestock. The report indicates values for the impedance of the body of livestock as a function of the touch voltage, the
degree of moisture of the hide or skin and the current path.

The report includes the following information:

► the internal body impedance is considered as mostly resistive and depends primarily on the current path.

► the impedance of a hide depends largely on humidity. In dry conditions the hide can be considered to be
practically an insulator for voltages up to 100 V with impedance values in the range of tens to hundreds of kilohms.

► the impedance of skin depends on the voltage, frequency, duration of current flow, surface area of contact,
pressure of contact, degree of moisture of the skin and temperature. The skin impedance falls as the current is
increased.

► the impedance of the hind legs is smaller than the impedance of the forelegs. The impedance from the nose to
all four legs is smaller than the impedance of forelegs to hind legs.

► the total body impedance (cattle) for a current path nose to the four legs is typically 35 % of the total body
impedance for a current path forelegs to hind legs.

However, animals will detect relatively small voltage gradients between front and rear legs, and between conductive part
potentials and Earth.

705.415.2.1
 

This can result in, for example, a marked reluctance for cows to enter milking parlours because of potential differences.
These potential differences can arise from a number of causes. If the electricity supply is PME, at the end of a long run
there is likely to be a potential between the PME earth and true Earth. In locations intended for livestock, supplementary
bonding must connect all exposed-conductive-parts and extraneous-conductive-parts that can be touched by livestock. Where
a metal grid is laid in the floor, it must be included within the supplementary bonding of the location ( Figure 705of BS 7671
shows an example of this; other suitable arrangements of a metal grid are not precluded). Extraneous-conductive-parts in,
or on, the floor, e.g. concrete reinforcement in general or reinforcement of cellars for liquid manure, must be connected to
the supplementary equipotential bonding. It is recommended that spaced floors made of prefabricated concrete elements be
part of the supplementary equipotential bonding. The supplementary equipotential bonding and the metal grid, if any, must be
erected so that it is durably protected against mechanical stresses and corrosion.

NOTE :Where a metal grid is not laid in the floor a PME supply is not recommended.

It is well known that animals have received shocks that are associated with electrical installations. It is likely that lightning
strikes on overhead lines conducted to Earth via earth electrodes at the bottom of a pole produce voltage gradients that are
fatal to animals because of the wide spacing of their feet. If there is concern in this respect, the location of earth electrodes
should be discussed with the electricity distribution company.

5.6Earth fault loop impedances
411.5.3

 

Where an RCD is used for earth fault protection, the following conditions are to be fulfilled for a TT installation:

The disconnection time must satisfy Regulation 411.3.2.2or 411.3.2.4, and R A× I Δn≤ 50 V

where:

R Ais the sum of the resistances of the earth electrode and the protective conductor connecting it to the exposed-conductive-
parts (in ohms).

I Δnis the rated residual operating current of the RCD.

The above conditions would be met where the earth fault loop impedance does not exceed the values stated in Table 5.1.
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Table 5.1Maximum earth fault loop impedance

Rated residual operating
current, I Δn(mA)

Maximum earth fault loop
impedance, Z s(ohms)

30 1667*

100 500*

300 167

 

* The resistance of the installation earth electrode itself should be as low as practicable. A value exceeding 200
ohms may not be stable. Refer to Regulation 542.2.4.

 

5.7Protection against fire
Regulation 705.422.6requires electrical heating appliances used for the breeding and rearing of livestock to comply with BS
EN 60335-2-71and to be fixed so as to maintain an appropriate distance from livestock and combustible material, to minimise
any risks of burns to livestock and of fire. For radiant heaters the clearance should be not less than 0.5 m or such other
clearance as recommended by the manufacturer. For luminaires refer to Regulations 422.3.1and 422.4.2.

705.422.7
 

Regulation 705.422.7requires that for fire protection purposes, RCDs are to be installed with a rated residual operating current
not exceeding 300 mA and must disconnect all live conductors. Where improved continuity of service is required, RCDs not
protecting socket-outlets need to be of the S type or have a time delay (see Figure 5.2).

A note to Regulation 705.422.7advises that the protection of final circuits by RCD required according to Regulation 411.1is
also effective for protection against fire.

705.422.8
 

Regulation 705.422.8specifies requirements for conductors of circuits supplied at extra-low voltage in locations where a fire
risk exists.

Rodent damage is a major cause of farm fires and this must be taken into account by the designer and installer. Cables should
be installed and routed with such potential damage in mind. For example, in a livestock building, cables should be routed on
the underside of the ceiling rather than in a false roof. Steel conduit provides a good degree of protection.

GN4
 

Additional guidance for protection against fire for this type of location can be found in section 8.2 of IET Guidance Note 4:
Protection Against Fire.
 

Figure 5.2Example schematic of supply arrangements (including livestock support)
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NOTE :Notes to Figure 5.2:

(a) All circuits other than socket-outlets must be protected by 300 mA RCDs for fire protection purposes. These
will need to discriminate with final circuit RCDs where relevant.

(b) For improved continuity of service, RCDs should be time delay or S type as long as they are not supplying
socket-outlets.

(c) A standby supply should have a notice adjacent to it to highlight that it should be periodically tested in accordance
with manufacturer's instructions.

(d) Discrimination of main circuits supplying ventilation for life support circuits.

(e) Separation of lighting and ventilation circuits for life support.

(f) Circuits supplying socket-outlets up to 32 A require protection by 30 mA RCDs. Circuits supplying socket-outlets
exceeding 32 A require protection by 100 mA RCDs.

 

5.8External influences
705.512.2

 

Electrical equipment is required to have a minimum degree of protection of IP44 rating, when used under normal conditions.
Where equipment of IP44 rating is not available, it should be placed in an enclosure complying with IP44.

► IPX4provides protection against water splashing;

► IPX5provides protection against water jets from any direction; and

► IPX6provides protection against powerful water jets from any direction.

GN1
 

See Appendix B of Guidance Note 1: Selection & Erectionfor details of the IP code and the equivalent (now superseded)
drip-proof, etc. symbols.

Socket-outlets should be installed in a position where they are unlikely to come into contact with combustible material. Where
there are conditions of external influences > AD4, > AE3and/or > AG1, socket-outlets must be provided with the appropriate
protection. Protection may also be provided by the use of additional enclosures or by installation in building recesses.
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See Appendix 5 of BS 7671for classification of external influences.

The foregoing requirements do not apply to residential locations, offices, shops and locations with similar external influences
belonging to agricultural and horticultural premises where, for socket-outlets, BS 1363-2or BS 546applies. Where corrosive
substances are present, e.g. in dairies or cattle sheds, the electrical equipment needs to be adequately protected.

Luminaires should comply with the BS EN 60598series and be selected for their degree of protection against the ingress of
dust, solid objects and moisture (e.g. IP54).

Table 55.3
 Luminaires marked have a limited surface temperature of the luminaire, and should have a degree of protection of IP54.

5.9Wiring systems
705.522

 

Regulation 705.522calls for wiring systems to be inaccessible to livestock or suitably protected against mechanical damage.

Where vehicles and mobile agricultural machines are operated, underground cables must be buried in the ground at a depth
of at least 0.6 m with added mechanical protection. Cables in arable or cultivated ground should be buried at a depth of at
least 1 m. Self-supporting suspension cables should be installed at a height of at least 6 m.

705.522.16
 

Regulation 705.522.16has requirements for conduit, cable trunking and ducting systems to be protected against corrosion
and impact.

5.10Safety services
705.560.6

 

Where an installation includes high density livestock rearing, there may be a need to take account of the continued operation
of systems for the livestock (see Figure 5.2).

If the supply of food, water, air and/or lighting to the livestock cannot be ensured in the event of a power supply failure then a
separate source of supply should be provided. This would include either an alternative supply or back-up supply.

For the supply of ventilation and lighting units, separate final circuits should be provided. These circuits should be limited
to supporting just the essential equipment of the ventilation and lighting. Discrimination of the circuits supplying ventilation
should be provided.

Electrically powered ventilation should include either of the following:

► a standby electrical source of supply that can ensure the operation of the ventilation equipment. If a standby
source is used then a notice adjacent to this source should be provided highlighting that the standby source should
be tested periodically in accordance with the manufacturer's instructions.

► monitoring of the temperature and supply voltage by one or more devices. These should provide a visual or
audible signal that is located in a position that can be readily observed by the user, and the device(s) should operate
independently from the normal supply.


