
Down on

Agricultural and horticultural locations create some particular 
problems with regards to their electrical installations. Malcolm 
Doughton highlights some of the issues that need to be dealt 
with, including hazards such as flammable materials, damp and 
corrosive environments, rodents and livestock.

I
t is important to remember 
that agricultural and 
horticultural locations refer 
to the locations related 

directly with these activities. The 
additional requirements do not 
apply to residential properties, 
offices, shops, etc. located on  
the site.

The presence of such hazards 
together with the increased 
accessibility to extraneous 
conductive parts qualifies 
these as special locations in 
respect to the requirements for 
the electrical installations. The 
particular requirements for these 
locations are given in Section 705 
of BS 7671, Requirements for 
Electrical Installations, the IET 
Wiring Regulations. 

This article considers some 
of the conditions and additional 
requirements for agricultural  

and horticultural locations. 
There is also further information 
available in IET Guidance Note 7, 
Special Locations.

The hazards that may be 
present in these locations generally 
result in specific considerations 
for the electrical installation.

Protection against 
electric shock
The environment often includes 
damp conditions and increased 
access to exposed and extraneous 
conductive parts in higher 
concentration than in many other 
locations. This is often as a result 
of the metallic structure of the 
buildings and the facilities, fixtures 
and fittings that they contain.

Operatives are often working 
in wet or damp conditions, 
which may reduce their contact 
resistance to the exposed and 
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for the installation must therefore 
break all the live conductors of 
the supply (which includes the 
neutral). This may be achieved 
using an ‘S’ type or time-delayed 
RCD at the origin of the supply.

Where a TT system and 
RCD protection are used, the 
conditions that must be met are:

RA 3  I∆n < 50 volts.
where I∆n is the rated residual 
operating current of the RCD and 
RA is the combined resistance 
of the earth electrode and the 
protective conductor connecting 
the exposed conductive parts to 
the earth electrode.

Livestock
The main factors that affect the 
risk of electric shock in areas 
where livestock are housed are 
as follows:
•	 Livestock	are	more	susceptible	

to electrical shock due to their 
physical make-up and are able 
to detect relatively small voltage 
gradients between their front 
and rear legs.

•	 Due	to	the	herding	actions	of	
livestock, they are able to achieve 
simultaneous contact with earth 
and extraneous conductive 
parts over large areas.

•	 Livestock are naturally inquisitive 
and investigate using their 
tongues and noses. The body 
impedance of livestock does 
vary depending on the points of 
contact, according to research.
1. The impedance of the hide 

may be around the ten to 
hundreds of kilo-ohms when 
dry, but will fall considerably 
when wet.

2. The impedance of the 
hind legs is lower than the 
impedance of the forelegs.

3. The impedance from nose  
to hind legs is lower than  
the impedance forelegs to 
hind legs.

4. The impedance from nose 
to forelegs is approximately 
one third of the impedance 
between forelegs and  
hind legs.

Care must be taken with the 
location of earth electrodes for 
TT systems to ensure these 
are installed in areas that are 
inaccessible to livestock. Due to 
the sensitivity of livestock to the 
voltage gradient between points 
of contact, the area immediately 
adjacent to the electrode may be 
at a potential considerably higher 
than at the extent of the animal’s 

stride away. This can result in a 
fatal electric shock for livestock, 
cattle and, in particular, horses. 
See figures 1 and 2.

A similar situation occurs 
between exposed and 
extraneous conductive parts 
within the installation, and – due 
to the herding actions – the 
simultaneously accessible 
distances are considerably greater 
than in other types of installations. 

As a result, the areas where 
livestock are housed require 

supplementary equipotential 
bonding between all exposed 
and extraneous conductive 
parts within the location, such 
as milking parlours. Wherever 
possible, metal grids should be 
installed within the floor and 
connected to the supplementary 
bonding. Where there is no such 
metal grid, the use of PME (or  
TN-C-S) is not recommended.

Fire
Flammable materials are in 
evidence in a number of forms 
including fertilisers, grain, straw 
and hay, which, as well as being 
flammable themselves, also 
produce flammable dust when 
stored and moved. 

Young animals and poultry 
often require heat sources to 
maintain their body temperature. 
Where straw is used as bedding 
in these locations, there is an 
increased risk of fire. The type 
of heat source and distance 
between the source, the bedding 
material and building structures 
must be considered. 

BS 7671 recognises the 
increased risk of fire through 
the introduction of the following 
additional requirements.

Fire protection is to be 
provided by the use of RCDs with 
a rated residual operating current 
no more than 300mA. Where 
improved continuity of supply is 
required, these RCDs may be ‘S’ 
type incorporating a time delay.

Circuits may be deemed  
to be protected against fire if 
they are protected by an RCD 
with a rated residual operating 
current no more than 30mA 
that operates within 40ms when 
tested at five times its rated 
residual operating current.

Electrical heating appliances 
used for breeding and rearing must 
comply with BS EN 60334-2-71 
and be fixed at an appropriate 
distance from both livestock 
and combustible materials. For 
radiant heaters, this clearance 
must be in accordance with the 
manufacturer’s instruction and  
no less than 0.5m.

Socket outlets should be 
mounted in positions where they 
are unlikely to come into contact 
with combustible materials.

Rodent damage
Rodents seem to have a taste 
for cable insulation, and rodent 
damage to cables and electrical 
installations is one of the main 
causes of fire. The installation 
should therefore be routed to 
minimise such damage. Installing 
cables on the underside of ceilings 
as opposed to within the roof void 
is one method of minimising such 
risks. Steel conduit also provides 
a good degree of protection, 
though it does introduce further 
exposed conductive parts. 
Wherever possible, electrical 
installations and equipment 
should be located so that they 
are out of reach of livestock.

Cables installed within thatched 
roof spaces are particularly  
prone to rodent damage, and 
fixing in steel conduit and 
trunking is recommended for  
this type of installation.

Damp and corrosive 
environments
Many fertilisers and treatment 
products used in agricultural 
and horticultural locations are 
corrosive, and the same is true 
of animal urine and faeces. While 
metal enclosures may offer good 
protection against damage and 
rodent attack, these must be 
suitable for the environment. 

One of the options used to 
overcome these problems is the 
installation of cable containment 
systems out of reach of livestock 
and using high impact PVC 
conduit and trunking. The 
location of the containment 
system is important. Wherever 
possible, the electrical installation 

and containment system should 
be routed in areas that are not 
accessible to livestock. 

External influences
Equipment installed in agricultural 
and horticultural locations 
must have a minimum level 
of protection to IP44. Where 
equipment is not available 
with this level of protection, an 
additional enclosure can be 
used to meet this requirement. 
The levels of IP protection most 
common in these locations are:
•	 IPX4	protection	 

against splashing
•	 IPX5	protection	against	 

sprays and jets
•	 IPX6	protection	against	

pressure jets.

Luminaires should comply with 
BS EN 60598 and be selected for 
the appropriate level of protection 
against solid bodies and liquids – 
e.g. IP 54.

Wiring systems
Having already considered 
some of the requirements for 
the electrical installation cables 
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Figure 1. Voltage gradient 
around an electrode.

Figure 2. Proximity of cattle 
and potential voltage.

extraneous conductive parts. Due 
to the increased shock risk that 
can result from the conditions, 
there are a number of additional 
requirements that are included for 
protection against electric shock:
•	 Circuits	supplying	socket	outlets	

rated no more than 32A are 
protected by an RCD that has a 
rated residual operating current 
no more than 30mA and that 
operates within 40ms when 
tested at five times its rated 
residual operating current.

•	 Circuits	supplying	socket	outlets	
rated in excess of 32A are 
protected by an RCD with a 
rated residual operating current 
no more than 100mA.

•	 All	other	circuits	are	to	be	
protected by an RCD with a 
rated residual operating current 
no more than 300mA.

Due to the geographical location 
of these premises and the 
probability of remote buildings 
on the site, it is common for the 
supply to be TT (where earthing 
is provided via an earth electrode 
or electrodes). The main isolator 

the farm

››Electrical heating 
appliances used for 
breeding and rearing 
must be fixed at an 
appropriate distance 
from both livestock 
and combustible 
materials.‹‹
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TO SUM UP

›	 Agricultural and horticultural locations are classed as 
areas of increased risk of electric shock and fire.

›	 Additional protection against electric shock is required.

›	 Specific requirements for protection against the risk of  
fire must be applied.

›	 Particular requirements must be considered where 
livestock is housed or reared.

›	 The selection and installation of electrical cables, 
containment systems and equipment must take account  
of the environmental conditions.

›	 Where high density livestock rearing is carried out, safety 
services must be installed for ventilation, feed, water and 
light is to be installed as appropriate. 

and containment systems with 
regards to livestock, rodents  
and corrosion.

The other factor worthy of 
note is the mechanical protection 
where machines and equipment 
are used. Within the buildings, 
there is a risk of mechanical 
damage from machines, tractors, 
forklift trucks and the use of 
suitable containment systems, 
armoured cables, etc will be 
necessary to provide mechanical 
protection in these locations.

Moving outdoors, overhead 
cables are a common feature 
on many agricultural and 
horticultural locations, and there 
are some basic requirements. 
For example, self-supporting 
suspension cables must be 
installed at a height of at least 6m.

Underground cables in locations 
where machinery is used, 
must be buried to a minimum 
depth of 0.6m, and they should 
be provided with additional 
mechanical protection, such as 
cable tiles. Where cables are buried 
in cultivated or arable land, the 
minimum buried depth is 1.0m.

Safety services
Where high density livestock 
rearing is carried out – for example 
at chicken farms – safety services 
supplying ventilation, feed,  
heating and lighting are essential. 
As a result, it is necessary to 
ensure that the continuity of 
the electrical supplies to these 
services is maintained. 

Where the supplies to these 
services for livestock cannot be 
ensured in the event of power 
failure, an alternative power supply 
must be provided. This may be in 
the form of an alternative mains 
power supply or a back-up supply 
such as a generator.

Those circuits that provide 
ventilation and lighting require 
further consideration. These 
should be supplied on separate 
dedicated circuits that only supply 
this equipment. Discrimination 
between the circuits should 
be ensured so as to minimise 
the risk of total failure of all the 
circuits or services.

Where electrically powered 
ventilation is provided, it should 
include either:

•	 monitoring	of	the	temperature	
and supply voltage, or 

•	 a	standby	electrical	 
supply system.

The monitoring should include 
a visual and/or audible alarm 
located in a position that is readily 
observed by the operator. The 

monitoring devices should  
be supplied separately from  
the normal supply.

Standby sources should  
be periodically tested 
in accordance with the 
manufacturer’s instructions  
and clearly labelled adjacent  
to the source to this effect.  n


