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A COMPREHENSIVE GUIDE TO EARTHING AN ELECTRIC FENCE 
 

INTRODUCTION  
An electric fence comprises of three components: the energizer, the electric fence line itself, and the earthing 
system. By linking these three components together, a circuit is formed along which electrons can flow. The final link 
in this circuit, the ‘switch’ as it were that closes the circuit, is the animal or human touching the fence. Electrons can 
now flow from the positive terminal of the energizer, along the fence line, through the animal/human touching the 
fence, then on back through the ground, or earth return wire, to the earth stakes and back on up to the negative 
terminal of the energizer. 
 

Simple logic dictates that if any one of these components is faulty, or is inadequate, the whole system will be faulty. 
Examples of such faults are: too small an energizer for the length of fence line to be erected, bad joints, rusty wire, 
poor quality insulators or a bad earthing system. 
 

There are two basic circuits for an electric fence: one is used in moist conditions and the other in drier conditions. 
The latter circuit is necessary because dry ground is a poor conductor of electricity, so it cannot be relied upon to 
return all the electrons back to the energizer. In the case of a security fence, a live-earth-live configuration is used 
because, if an intruder is wearing rubber soled shoes, these would also effectively insulate him from the ground and 
prevent his receiving the full potential of the shock generated by the energizer. 
 

The diagrams below illustrate the circuits for Moist and Dry ground conditions and for a Security fence. 
 

BASIC ELECTRIC FENCE WIRING CIRCUITS 
 

 
           
 

 

 
 

 
Fig 1.  Moist soil – All-live-wire configuration                                 
The cow closes the circuit between the live wire and 
the moist ground thereby enabling the electrons to 
flow back to the energizer, via the cow and the moist 
ground. 

 

Fig 2.  Dry Soil – Live-earth configuration 

The cow closes the circuit between the live wire and 
the earth return wire thereby enabling the electrons to 
flow back to the energizer, via the cow and earth return 
wire.   
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Live/Earth Wire Configuration for Security Fencing 

On a monitored electric security fence                                                                              The importance of good earthing 
not only will the intruder receive a good                                                                           cannot be overemphasized,  
shock when he/she makes contact with                                                                            especially on high-tech, monitored 
a live and earth return wire but also the                                                                           security fences. 
resultant drop in voltage will trigger 
an alarm. 

 
 
 
 
 
 
 
 

Fig 3. Rubber soles will insulate the intruder from the ground 
 

Because of the problems poor earthing can cause, the South African government has actually legislated minimum 
requirements for an electric fence earth system. It must be stressed that these are minimum specifications, and 
many modern, high powered energizers require more earthing than is stipulated by law. 
 

SOME CLAUSES OF THE LAW AS IT RELATES TO ENERGIZER EARTHING IN SOUTH AFRICA 
(For more detail refer to SANS10222-3:2016 Page 40) 
 

The basic requirements as laid down in the SA regulations are as follows:  
1. All earth electrodes (also commonly referred to as stakes, stakes and rods;) shall be a minimum length of 1.2m 

with a minimum diameter of 10mm.  
Note: The longer the electrodes, and the deeper they can be inserted into the ground, the better the earthing 
will be,) 

2. Earth electrodes shall be manufactured from galvanized steel, copper clad steel, copper or stainless steel.  
Note: While copper is a better conductor than galvanized steel, with electric fencing, the combining of two 
unlike metals, (especially in moist conditions and with a current flowing through them), will result in electrolysis 
and the rapid corrosion of the joints at the electrodes. If copper stakes (For convenience this term will be used in 
this booklet.), are used, copper wire must also be used from the energizer and fence to the earth stakes. The 
copper joint at the fence must be well sealed. Stainless steel earth stakes have a high resistance and are 
generally used only where a sodium bentonite earth stake has been installed. (See below: Sodium Bentonite 
Earthing System.) 

3. 3 earth electrodes shall be installed in a close proximity to the electric fence energizer. 
4. The earth electrodes shall be linked together and shall be inserted at a minimum distance of the length of the 

earth electrode from each other. (See diagram of Vertical Earth Stake Spacing page 4.) 
5. The earth electrodes must be inserted vertically into the ground – if rocky, a minimum angle of 45° is permissible.  
6. …the connecting leads used to connect to any earth electrodes shall be of a similar or larger diameter than the 

electric fence’s wire conductors… 
7. All the earth wires on an electric fence shall be connected together when connected to earth electrodes. 
8. On domestic security fences, the fence must have additional earth stakes inserted at 30m intervals and on game 

and agricultural fences, at 100m intervals. (These additional earth stakes exclude the 3 at the energizer.) 
9. A distance of at least 2m shall be maintained between the energizer earth electrodes and any other earthing 

system… (i.e. power utilities, telecommunications, etc.) 
10. A maximum resistance of 300 Ohms shall be maintained, as measured by the earth resistance test meter, at the 

electric fence earth electrode. (See: How to Test the Earth System page 3.) 
 

As already stated, these are the minimum requirements, and in the case of larger, more powerful energizers, 
additional earth electrodes will be required until the spec, set out in 10. above is achieved. 
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The positioning of the earth stakes should ideally be in a moist area such as under the eaves of a roof. Also consider 
placing them where they are unlikely to cause possible injury such as under the fence line. The layout of the stakes 
can be in a straight line, a triangle or even a star shape will be effective.  
 

The Sodium Bentonite Earthing System 
In very dry areas a mixture of 4kg of sodium bentonite and 2kgs of coarse salt is proving very effective. 
This system, introduced by the Australian Telecommunications Department, involves auguring a hole into which is 
placed a stainless steel electrode. (Salt is very corrosive, hence the use of stainless steel in this situation.) and then 
around this electrode is poured a slurry mixture of the salt and bentonite. Sodium bentonite is a clay which binds 
well to the electrode and the salt leaches out into the ground, creating a wider area to attract electrons. Wetting this 
earthing system periodically is also beneficial 
 

HOW TO TEST THE EARTH SYSTEM 
Just as there are two types of wiring configurations for electric fencing, so there are also two ways of testing the 
earth system depending on which wiring configuration has been used. 
 

1. Testing an all-live-wire fence configuration  
With an all-live-wiring configuration, one relies solely on the moist ground to conduct the electrons from the 
energizer, via the fence and animal touching it, to the earth stakes, and then back to the energizer, to complete the 
circuit. The problem is that on a well-insulated, clean, electric fence line there is no flow of current and the fence 
simply acts as a capacitor, storing the energizer’s electric impulse until the circuit is closed by means of the animal or 
human touching it. Thus, it is impossible to test the effectiveness of the earthing system and it is therefore necessary 
to actually create a short on the fence line to enable a flow of electrons.   
 

 
                                        Fig 4. Step 1 and 2                                                                          Fig 5. Step 2 and 3  
 

Steps:  
1. Create a dead short on the fence line, near the energizer, by leaning some metal standards up against the fence. 

This will enable electrons to flow down the fence line. The better the short, the better the test will be. 
2. Then insert a metal stake (even a screw driver can be used) into the ground, an earth stake length away from the 

last earth stake in your earthing system. 
3. With the digital voltmeter, take a reading between the last earth stake in the system and the stake you have just 

inserted. For a really good earth, this reading should be below 300 volts. 
4. If the voltage reading is higher than 300V, then add another earth stake to the grid and then repeat the 

procedure until a voltage reading of less than 300 volts is achieved. 
 

Modern, low impedance, high powered energizers will require considerably more than 3 earth stakes at the 
energizer to earth them properly. The reason for this is that these energizers generate so much power that the 
recommended 3 earth stakes are insufficient to gather, or trap, all the electrons flowing back through the moist soil 
to the energizer. These electrons are, as it were, ‘wasted’, and the higher the reading the volt meter gives, the 
greater this ‘wastage’ of power and the less effective the shock.  
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2) Testing a live-earth-live configuration 
Steps: 
1. In the case of a live-earth configuration, proceed to the end of the fence line.  
2. Insert an earth stake into the ground. (If possible in moist ground.) 
3. Take a reading between the live wire and the earth wire on the fence. 
4. Next take a reading between the live wire and the earth stake just inserted. 
5. If this reading is more than 300V there is a problem with the earthing system. 
6. There could be a broken wire or poor connections on the earth return wire or there may be a need for additional 

earth stake along the fence line. 
 

WHAT PROBLEMS CAN POOR EARTHING CAUSE?  
1. Firstly, the animals/intruders one is intending to control will not receive the full shock generated by the 

energizer which can result in their losing respect for the fence. 
2. Poor earthing can also cause interference with radio, TV and telecommunication systems. 
3. It can lead to induction. Induction is the phenomenon associated with high voltage wires whereby a small 

current is transmitted, through the air, to adjacent neutral wires or metals.  
Induced voltage can sometimes be detected on: 
 Metal gates 
 Milking parlor railings 
 Showers 
 The wires between the strain insulators and the strainer pole 
 The conventional fence carrying offset or lead-out wires. 

 

WHY SHOULD EARTH STAKES BE SPACED THE LENGTH OF THE EARTH STAKE APART? 
Ideally, ground potential should be zero. However, when an appliance is connected to earth at more than one point, 
a situation can arise whereby each point is not exactly zero volts. Any difference in potential (volts) between them is 
termed a ground loop. 
 

The requirement for the mandatory 3 X 1.2m earth electrodes at the energizer to be at a ground resistance of less 
than 300 Ohms, and to be spaced at least 1.2m (or the length of the earth stakes used) apart from each other, will go 
a long way in eliminating ground loops near an electric fence.    
 

 
Fig 6. Vertical earth stakes spacing 
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WHY THE NEED FOR EARTH STAKE ON A LIVE-EARTH-WIRE CONFIGURED ELECTRIC FENCE? 
Theoretically, if one bridges the live and earth return wires, the circuit will be closed, the animal or human will 
receive a shock, and there is no need for earth stakes. This is true, but there are other considerations.   
 

Firstly, if an animal or human touches only a live wire, no shock will be felt as the circuit is not closed as there is no 
earth to ground. More importantly, there is an electric field around the high voltage live wires of an electric fence 
and, if the fence is not earthed to ground, this field can cause some of the problems listed above, namely TV, Radio 
and telecommunication interference. 
 

There is also the challenging problem of lightning strikes to be considered.  
 

EARTHING AN ELECTRIC FENCE TO PROTECT THE ENERGIZER FROM LIGHTNING DAMAGE 
We are dealing here with one of the most powerful forces in nature – lightning, and lightning is definitely electric 
fencing’s number one enemy. Just think about it! An electric fence comprises of numerous conductors (the wires) 
linked to earth stakes driven into the ground, and it may be, and usually is, many kilometers long. What, in effect, 
has been created is a very good lightning conductor.  
 

A lightning bolt can strike the electric fence many kilometers down the fence line either directly (a direct strike) or 
indirectly in that it may strike a tree, or even the ground, in close proximity to the electric fence. A close indirect 
strike will result in induced voltage on the fence line.  
 

This high induced voltage, and resultant amperage, will take the path of least resistance to ground, which, in this 
case will be along the fence wires and through the energizer. This will effectively destroy, or at the very least, 
severely damage the energizer.   

 
Fig 7. A direct lightning strike 

 

 
Fig 8. Sources of damage to an energizer from lightning strikes 
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Fig 7. and Fig 8. illustrate the situations where no precautions against lightning strikes have been taken. The lightning 
striking the fence either directly at (A), or indirectly (induced) at (B), will send a massive surge of energy down the 
fence line to the energizer’s earth stakes and en-route successfully destroying the energizer. 
 

This is not the only problem that lightning poses. Lightning can also strike a Power Utility’s (Eskom) substation, or an 
overhead power line, resulting in a massive surge of current passing down the power supply line into the energizer 
(C). In fact, some 60% of the lightning damage to energizers which technicians have to repair - if the energizer can be 
repaired at all - is from the mains power supply side. (See above.) 
 

So how can one protect one’s energizer and auxiliary equipment against a lightning strike? The answer is, quite 
frankly, with great difficulty. As already mentioned, one is dealing here with a very powerful force of nature and the 
best one can do is to try to divert the energy generated to ground before it reaches the energizer, and then also to 
protect the energizer from the mains supply side by using voltage regulators. 
 

 
Fig 9. Lightning diverter installation 

 
Fig 9. illustrates how one endeavors to attract the lightning to an alternative earth system and divert it away from 
the energizer’s earthing system. This is done by means of inserting a lightning diverter. Firstly, the direct line from 
the energizer to the fence line is broken at point A by means of an insulator. A secondary system of earth electrodes 
is then inserted at point B. The resistance on the fence line is increased at point C by the insertion of a coil.  
 

This coil acts as a ‘choke’ and, as lightning likes to travel in straight lines, it will take the path of least resistance 
through D, the lightning diverter, to the secondary earth system. The energizer itself does not have the energy to 
jump the spark gap within the diverter, so the efficiency of the fence is not at all compromised. There are a number 
of different lightning diverters to choose from as illustrated below.  
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Simple lightning diverter as used above 

 
 

Single lightning diverter as used above 
 
 

 

JVA Single Lightning Diverter with spark gap adjustment 

 

 

 

 

 

 

 

 

 

Dual Lightning Diverter 

Fig 10. Lightning diverters 
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CLEARLINE LIGHTNING PROTECTION SYSTEMS 
 Clearline protection kit protecting both  
the output and return circuits on 
a security electric fence. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Fig 10. Clearline lightning protection systems  
 
 

Clearline Kit 

 
 

220V Under/Over Voltage 
Protection Plug 
In the event of an over or under 
mains power supply to the 
energizer, this product completely 
protects the energizer by 
temporarily disconnecting the 
energizer form the mains supply. 
 

 
 

From all of the above one can appreciate the importance of effective earthing on an electric fence system, be it for 
animal control or security fencing.  
 

SOME DON’TS OF ELECTRIC FENCE EARTHING 
 Don’t connect more than one energizer to the same earth stakes. 
 Don’t use unlike metals when connecting the earth lead from the fence to the earth stakes. 
 Don’t connect the energizer earth to any power utility or telecommunications earthing system. 
 Don’t allow any part of the earth system to touch a building or bare wire. 
 Don’t connect your earthing system to water mains. 
 Don’t install the earth stakes where they can be tripped over. (Health hazard) 
 Don’t use stakes that are less than 1,2m long. 
 Don’t position your earth stakes too close to each other. (The length of the earth stakes apart.)   
 Do not stint on the number of earth stakes installed. (Test the earth system.) 
 

For further information on various aspects of electric fencing consult our webpage www.jvafence.co.za  
 
 
 
 
 

http://www.jvafence.co.za/

