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Introduction 

Alternative power supplies are widely used to provide electricity during loss of utility power e.g. load 
shedding and we are currently experiencing enormous problems with the power that is inconsistent 
especially during peak hours. Generators are mainly used to supply electricity or a portion of 
electricity, when the utility electricity is not available during load shedding. These generators can be 
petrol or diesel driven. There are a number of other types of power sources like Hydro generators, 
Wind generators and Photovoltaic systems.  

This document addresses portable generators interfacing with existing electrical installations (fixed 
installations). End users who have purchased portable generators to provide electrical supply in the 
event of a power outage must adhere to all regulations as stipulated in the OHS Act and SANS 
10142-1 (wiring of premises for low voltage installation). 

Many end users make use of illegal electrical installations when using alternative power supplies. 
SANS 10142-1 clause 7:12 prescribes the minimum safety requirements for the use of alternative 
power sources. The standard makes it very clear that alternative supplies include but are not limited 
to low-voltage generating sets and photovoltaic (PV) installations. The requirements contained in the 
standard are of a very technical nature, and must be clearly understood and applied. All electrical 
installations must also comply with the Electrical Installation Regulations. Consumers failing to comply 
with the regulation and the applicable standards may face prosecution. Failure to comply with these 
requirements could invalidate insurance recompense, should it be established that an injury or fire 
was caused as a result of non-compliance of the electrical installation to connect the generator. 

Power Generation 

There are several different ways to regulate the output voltage on a generator: 
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• Brushless 

Brushless generators are among the most common in the industry because of their inexpensive 
construction, but have the least reliable voltage control. Brushless generators can't react to a 
changing load, either producing low power (a brownout) or high power. 

 

Figure 1: Brushless exciter 

 

Figure 2: Brushless exciter output wave form 

Fluctuations of this nature can cause equipment damage. 

• AVR (Automatic Voltage Regulator) 
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Figure 3: Static exciter 

 

Figure 4: AVR controlled output waveform 

Many generators feature an Automatic Voltage Regulator, or AVR, designed to consistently control 
voltage. The AVR keeps the output voltage more constant, regardless of the load. This means no 
spikes or brownouts. 

• Inverter 

 

Figure 5: Inverter output waveform 

Inverters produce the cleanest power of all. These units are ideal for sensitive electronics, such as 
computers. 
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Safe work practices 

¶ Maintain and operate generator in accordance with the manufacturer’s operating manual. 
 

¶ Never connect the portable generator or any other alternative supply (Hydro generators, Wind 
generators and Photovoltaic Systems) directly to the existing electrical system of any 
premises unless the alternative supply has its own automatic or manual changeover switch. 
 

¶ Connecting any unauthorized power source directly into any point of electrical wiring without a 
changeover switch is illegal and dangerous because of the so-called back feeding. Back 
feeding by definition is supplying electricity back into electric grid when it's off and must be 
absolutely avoided. The voltage fed back into the lines that serve your house poses an 
electrocution hazard for utility workers and for your neighbours who may not know the voltage 
is present in the line.  Connection of any alternative power supply must comply with SANS 
10142-1 – Annexure S (emergency power installation configuration). The connection of any 
alternative supply will be discussed in detail in this tutorial. 
 

¶ Never use a plug-to-plug cable to connect the generator to a socket outlet inside your 
premises. Many generators are supplied with the plug to plug cable and the use of it is strictly 
forbidden. This is extremely dangerous for your family and for the electrical installation as you 
do not have any Earth Leakage protection. When your main circuit breaker is not switched off 
and the utility power is restored, it may damage your generator or burn the whole system that 
can cause dangerous fire and explosion. When the main electric supply is not available, The 
generator will send the electric supply back into  the main cable which may overload the 
generator and may give shock to electricians who work or do repairs in other homes and 
utility power lines. 

 

 

Figure 6: Illegal plug-to-plug portable generator installation 

¶ Always use the portable generator in a well-ventilated area due to the carbon monoxide (CO) 
poisoning from the toxic engine exhaust. Carbon monoxide is one of the biggest killers of 
people. Never run a generator inside a house, inside a garage, under a carport, or near an 
open window. Even with the garage door open, the carbon monoxide (CO) in the generator's 
exhaust can sicken somebody inside the house or, in the worst case, even kill someone. A 
typical 5.5-kilowatt home generator can produce the same amount of CO as six idling cars.  
 

¶ Always refuel the generator when it is not running and never store the fuel in the same area 
where using the generator. Petrol is a flammable substance as must be stored in a well-
ventilated area. 

T 
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¶ Always use a registered person as per Electrical Machinery Regulation to do the electrical 
installation. The registered person can be an Installation Electrician (IE) or Master Installation 
Electrician (MIE) registered as a contractor with the Department of Labour. A Certificate of 
Compliance (COC) must be issued by the registered person after completion of the 
installation.  
 

¶ Always make sure that the generator is started first and the power is switched on while the 
generator is running. 
 

¶ Always consider your neighbours by using your generator in such a manner that the carbon 
monoxide and the noise will not cause any harm to them.     

V-O-V Generators 

SANS 10142-1 makes it very clear in clause 7.12.2.7 that a 230 V generator with a V-O-V earth 
connection (centre tap on winding which is earthed), shall not be connected to a fixed electrical 
installation. Such a generator may only be used as a free-standing unit to provide power to specific 
appliances.  

 

Figure 7: V-O-V winding 

Table 1: Typical voltage readings of generators with V-O-V windings 

How do we fix the problem on the generator? 

¶ Never use the earth of a generator with a V-O-V winding. There were a number of these 
generators imported into SA. They are not allowed to be connected to a fixed installation if 
they are V-O-V configuration. However, on some of them the earth connection can be 
removed from the centre tap. They can then be earthed correctly by means of an earth 
electrode. On the picture you can see that there is no earth connected to the centre tap of the 
generator.  
Note: Opening the generator and remove the earth may invalidate your guarantee. 

 

Type Live-Earth Neutral-Earth Live-Neutral 

Unipower 158V 58.4V (Not Acceptable) 222.9V 

Macafric 84.1V 141.9V (Not Acceptable) 231.7V 

Power Pro 149.5V 125.9V (Not Acceptable) 233.6V 

Ellies 206V 0 229.5V 
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Figure 8: Generator connection points with no earth conductor between connection point 
and body. 

 

Figure 9: For the USA market, the generators have a link as per the yellow line indicated 

¶ Use an earth electrode and connect the generator earth point to the earth electrode with a 
proper earth cable.  

 

Figure 10: Earth electrode with earth cable 

http://www.bing.com/images/search?q=portable+generator+connected+to+earth+electrode&view=detailv2&&&id=DA0B3E64C092FD62EE46A03871588A84216FFCA6&selectedIndex=1&ccid=zjGyw9VV&simid=608031923652003751&thid=JN.DJ3Gpcyt1Hu8CH6HGeVlgQ
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¶ Also use the same earth as your supply earth from the portable generator to the changeover 

switch and DB. 

¶ Also connect the earth of the earth rod to the supplier’s earth (same potential). 

¶ Bridge out the neutral and the earth at the generator to get the neutral as close as possible to 

0 Volts as per SANS 10292.  

General Requirements 

SANS 10142-1:2012 Edition 8 

7.12.2 Requirements for alternative sources of supply 

7.12.2.1 Where any form of alternative supply (emergency supply, UPS, etc.), is connected to an 
electrical installation, a notice to this effect shall be displayed at the main switch of the 
installation, and where such supply 

a) supplies power only to certain circuits in a distribution board, a power-on indicator (visible or 
audible) shall be provided on each such distribution board as well as a notice indicating that the 
standby power main switch shall also be switched off in an emergency, 

b) only supplies a part of the electrical installation, the notice shall also be displayed on each 
distribution board in that part of the installation (see 6.6.1.1(d)). 

7.12.2.2 The means of excitation and commutation shall be appropriate for the intended use of the 
generating set and the safety and proper functioning of other sources of supply shall not be impaired 
by the generating plant. 

7.12.2.3 The prospective short-circuit current and prospective earth fault current shall be 
assessed for each source of supply or combination of sources, which can operate independently 
of other sources or combinations. The short-circuit rating of protective devices within the installation 
and, where appropriate, connected to the main supply, shall not be exceeded for any of the intended 
methods of operation of the sources. 

7.12.2.4 Where the alternative supply is intended to provide a supply to an installation that is not 
connected to the main supply, or to provide a supply as a switched alternative to the main supply, the 
capacity and operating characteristics of the alternative supply shall be such that danger or 
damage to equipment does not arise after the connection or disconnection of any intended 
load as a result of the deviation of the voltage or frequency from the standard range. Means 
shall be provided to automatically disconnect such parts of the installation, as may be necessary if 
the capacity of the alternative supply is exceeded. 

7.12.2.5 Where an alternative supply is provided to an installation or part of an installation as a 
switched alternative to the main supply, the change-over switching device shall disconnect the 
main supply before the alternative supply is switched in. The change-over switching device shall 
be interlocked in such a way that the main supply and the alternative supply cannot be connected to 
the installation or part of the installation at the same time.  

7.12.2.6 Except where otherwise permitted in this part of SANS 10142, where a socket-outlet is 
installed in a circuit on standby power, such circuit shall be protected by an earth leakage 
protection device with a rated earth leakage tripping current (rated residual current) I Δn not 
exceeding 30 mA. 

7.12.2.7 A 230 V generator with a V-O-V earth connection (centre tap on winding which is 
earthed), shall not be connected to a fixed electrical installation. 
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NOTE Such a generator may be used as a free-standing unit to provide power to specific appliances. 

(Emphasis added by author) 

Earth leakage protection 

Test an earth leakage regularly 

We take electricity for granted and use it every day of our lives, whether it's to make a nice cup of tea, 
or to dry your hair in the morning as you get ready for work. Do you really know how your home 
electricity supply works? Do you know why a switch trips? Here is a simple guide to how your 
distribution board gets electricity to your appliances. 

 

Figure 11: Distribution board (DB) 

The main distribution board (DB) is the main point for electricity entering a house and being 
distributed throughout the home.  

Your distribution board contains: 

¶ Mains switch 

¶ Individual circuit breakers 

¶ Earth leakage circuit breaker  

The mains switch allows you to turn off the electricity supply to your home and for this reason the DB 
should be mounted in a position that is easy to get to, so know where your DB and mains switch is in 
the event that you need to turn the electricity off in an emergency. 

Circuit breakers are automatic protection devices fitted in the DB which switch off a circuit if there is 
a fault. When they switch off (Trip), you need to find and correct the fault before resetting (switching 
on) the switch. 

The earth leakage circuit breaker (ELCB) An Earth Leakage device protects us from receiving 
electric shocks from faults in the electrical devices we use in our home. It works by comparing the 
input current on the live side to the return current on the neutral side. If there's the slightest difference 
in current, in the order of a few milliamps (between 15 and 30 milliamps), then there is current leaking 
out somewhere, possibly through somebody's body. To protect us in this situation, the device very 
quickly cuts off the power supply to the leaking device, within 20-30 milliseconds, greatly reducing the 
risk of a serious electrical shock. 

Few homeowners know that the earth leakage protection needs to be tested regularly - every three 
months or so.  
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Figure 12: Earth leakage protection 

Test the earth leakage protection by quickly pressing the TEST button. Be sure to switch off 
appliances beforehand, such as PC's, etc., and do this test during daylight hours. Once pressed the 
device automatically switches off the supply, as it should do if an earth leakage fault develops. If the 
device does not switch off the supply when you press the button, contact an electrician immediately.  

To restore electrical supply, flick the main switch back into the ON position. 

While the test button only provides a partial test, you can also use a tester that plugs into your plug 
sockets to perform a more accurate test on all the plug points in a home. The tester costs around 
R300 and is available from most electrical supply ships. Follow the instructions to ensure that your 
home is safe. 

¶ Make sure your polarity is correct. 

¶ Make sure that you have an earth – earth indicator on tester must indicate. 

¶ Test the earth leakage and make sure it trips between 15 and 30 milliamps. 

 

 

Figure 13: Earth leakage and polarity tester 

Note: Testing the button every three months is important. If you are concerned about your distribution 
box, or any aspect of the electrics in your home contact a registered electrician.  

Earthing and Earth Leakage 

SANS 10142-1:2012 Edition 8 

7.12.3 Earthing requirements and earth leakage protection 

7.12.3.1 Neutral bar earthing 
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7.12.3.1.1 Protection in accordance with the requirements of 6.7 shall be provided for the electrical 
installation in such a manner as to ensure correct operation of the protection devices, irrespective of 
the source of supply or combination of sources of supply. Operation of the protection devices shall 
not rely upon the connection to the earthed point of the main supply when the generator is 
operated as a switched alternative to the main supply. 

Where there is no existing earth electrode installed in the electrical installation, a suitable earth 
electrode may be installed in accordance with SANS 10199. When installed, the electrode shall be 
bonded to the consumer's earth terminal and to the earthing point on the generating set by a 
conductor of at least half the cross-section of that of the phase conductor, but not less than 6 
mm

2
 copper, or equivalent. This also applies to a single phase supply (see also 5.1.3.1). 

7.12.3.1.2 In an installation that is supplied from a combination of transformers and alternative 
supplies located near to each other, including an alternative supply (supplies), the neutral points of 
each of these items shall be connected to a single earthed neutral bar (see annex S). This 
earthed neutral bar shall be the only point at which the neutral of the installation is earthed. Any earth 
leakage device shall be positioned in such a way as to avoid incorrect operation due to the existence 
of any parallel neutral/earth path.  

7.12.3.1.3 Where alternative supplies are installed remotely from the installation, or from one another, 
and where it is not possible to make use of a single neutral bar which is earthed, the neutral of each 
unit shall be earthed at the unit and these points shall be bonded to the consumer's earth 
terminal (see 6.12.4). The supply from each unit which supplies the installation or part of the 
installation, shall be switched by means of a switch that breaks all live conductors operating 
substantially together (see annex S), to disconnect the earthed neutral point from the installation 
neutral when the alternative supply is not connected (see also 6.1.6).  

7.12.3.1.4 Where only part of an installation is switched to the alternative supply in the same 
distribution board, the neutral bar shall be split (see figures S.2 and S.3 in annex S). 

(Emphasis added by author) 

LV earthing  

NOTE: SANS 10292:2013 contains many references to "touch voltage", and the fact that touch 
voltage can be unsafe, but the subject has not been elaborated upon. 

SANS 10292:2013 

4.1 The earthing of the neutral of a low-voltage (LV) system should be as follows: 

a) to provide a return conductive path for any earth fault current and earth leakage current; 

b) to maintain the neutral of the LV system as close as possible to the earth potential; 

c) to ensure that the medium-voltage (MV) protection operates in the event of a fault between   the 
medium-voltage and LV windings of a transformer; and 

d) to reduce the prospective touch voltage as much as is reasonably practical 

(Emphasis added by author) 

Changeover Switches 

SANS 10142-1:2012 Edition 8 
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7.12.5.1 Precautions that comply with the requirements of 6.9.1 for disconnection shall be taken, so 
that the generator cannot operate in parallel with the main supply where the supply to the 
electrical installation is supplied by a supplier. 

NOTE Suitable precautions can include 

a) an electrical, mechanical or electromechanical interlock between the operating mechanisms or 
control circuits of the changeover switching devices, or 

b) a system of locks with a single transferable key, or 

c) a three position break-before-make changeover switch, or 

d) an automatic changeover switching device with suitable interlock, or 

e) other means that provide equivalent security of operation. 

(Emphasis added by author) 

Two types of change over switches 

Let’s call them type 1 and type 2 

Type 1: The changeover switch can be installed inside the house next to the distribution board or 
outside next to the meter/prepaid box. The changeover switch must have a proper IP rating if installed 
outside the house like the one in figure 8. 

Step 1:  

1. Isolate the main supply and test for any voltage to make sure it is safe.  
2. Install a Change-Over switch (about 63A) near main distribution board inside or outside house as 

the case may be. Only changeover switch with a proper IP rating can be installed outside a 
house. 

 

Figure 14: Changeover switch (63A) with an IP 65 rating 
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Figure 15: 63A changeover switch installed next to a distribution board inside a house. 

3. Connect the main power supply to the one end (marked line) of the Change-Over Switch. 
4. Connect the load side of the changeover switch back to the earth leakage.  
5. Install a mail 3 pin caravan or similar socket outside the house against a wall as per figure 15. 

 

 

Figure 16: Caravan plug 

6. Connect the caravan plug with a 4mm² Surfix cable to the changeover switch marked line or 
Generator Live (GL) and Generator Neutral (GN). 

Note1: It is important that the male plug is used as per figure 13 and not a socket outlet. The socket 
must be a female as per figure 14 to prevent any person to touch any live part at any time. The benefit 
by using the caravan application is that the same supply from your portable generator can also be 
utilized on your caravan or camping trailer. 

Note 2: The generator lead can be connected directly to the changeover switch if caravan socket 
outlet and plug is not used. 

 

7. Connect the 3 pin power plug of Generator with female caravan plug as per figure 16 by means of 
a 4mm² flexible cable. The socket outlet of the generator is only rated for 15Amps.  
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Figure 17: Female caravan socket 
connected with 3-pin plug of generator. 

Figure 18: Both socket outlets utilized on 
generator to increase current capacity 

(Illegal connection). 

8. Connect the generator 3-pin caravan power plug with the socket which you have installed in step 
(5) as per figure 18. 

 

 

 

 

Figure 19: Caravan plug 
Figure 20: generator connected with a 

male and female caravan plug  

9. The installation as per figure 17 is illegal as anyone of the plugs will be live if remove during 
operation. 

10. You are done and ready to supply emergency electric power to the home appliances as per figure 
19. 

11. Test earth leakage with earth leakage tester. 

 

 

http://www.4x4community.co.za/forum/attachment.php?attachmentid=335885&d=1424320476
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Portable generator

Caravan Female 
socket Caravan Male 

plug

Main supply

Changeover 
switch

Main DB

GEN

3 Pin Plug

 

Figure 21: Schematic of complete electrical installation with a changeover switch.  

Type 2: This type of changeover switch must be installed inside the DB. In many cases there is not 
sufficient space with the old switchgear filling the space inside the DB. You then need to replace the 
old switchgear with miniature circuit breakers to make provision for the changeover switch. This 
changeover switch is not that costly and much easier to install as the Type 1 changeover switch, as 
all the wiring will be done inside the DB, except the cable fed from the generator. 

¶ It is always a good practice to install a 220v buzzer or light in the DB to warn you when the 
main supply is back. This is also a requirement as per clause 7.12.2.1 (a) SANS 10142-1: 
2012 Edition 8. 

 

Figure 22: Modular changeover switch 
installed inside the DB 

220V Buzzer and light connected to main supply 

 

http://www.4x4community.co.za/forum/attachment.php?attachmentid=335887&d=1424320476
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Figure 23: Hager changeover switch. 

Note1: Remember this installation must be executed by a registered person that is registered with 
DOL as a registered person as well as a contractor.  

Note2: A COC must be issued by a registered person after completion of electrical installation. Your 
insurance company will ask for the COC in case of a fire or damage to your equipment. 

Note 3: Test earth leakage with earth leakage tester. 

 

Figure 24: Schematic diagram of a manual changeover switch 

Annexure S of SANS 10142-01 

Scenario 1: Schematic diagram of a change-over switch connection where a standby power 
generator or any other alternative supply feeds into a section of the main distribution board. 
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Figure 25: Partial Changeover from Utility to Alternative Power 

Scenario 2: Schematic diagram of a change-over switch connection where a standby power 
generator or any other alternative supply feeds into the main distribution board. 
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Alternative power
 supply

 Main Circuit Breaker. The small 
portable generator has a single 
pole circuit breaker. 

Earth electrode

Changeover switch to 
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Consumers earth 
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power supply feeds into the main distribution board

Power 
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CB      circuit-breaker
E/L     earth leakage
DB      distribution board 

Bridge piece between 
neutral and earth

 

Figure 26: Total Changeover from Utility to Alternative Power 

Requirements for connecting Class 1 equipment directly to 
portable generator 

Class I equipment (basic insulated, protectively earthed equipment) Equipment in which protection 
against electric shock does not rely on basic insulation only, but which includes an additional level of 
protection, in that conductive accessible parts are connected to the protective earthing conductor in 
the fixed wiring of the installation in such a way that those accessible parts cannot become live in the 
event of a failure of the basic insulation.  
 
Note 1: Class I equipment may have parts with double insulation or parts operating at extra-low 
voltage.  

 
Note 2: This provision includes a protective earthing conductor as part of the flexible cord or flexible 
cable for equipment intended for use with a flexible cord or flexible cable.  
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Note 3: Earth leakage protection as per figure 27 is a safety requirement when connecting class 1 
equipment directly to portable generators.  
 

  
 

Figure 27: Earth leakage protection  

 

GEN

Generator Main CB. The small 
portable generator has a single 
pole circuit breaker. 

Earth electrode

Enclosure with Earth 
Leakage and socket 
outlet installation

Class 1 electrical appliances connect directly to a portable generator via earth leakage 
protection. 

CB      circuit-breaker
E/L     earth leakage
DB      distribution board 
GEN    generator
P/O     point of control

E/L

Chassis ground
Neutral 
Earthed

15 A Socket 
outlet

15A Generator 
Socket outlet

Flexible cord of 
appliances plugged 
into a socket outlet 
with earth leakage 

protection.

Class 1 electrical 
equipment

(conductive accessible 

parts are connected to 

the protective earthing)

 

Figure 28: Class 1 equipment connected directly to portable generator 

 

Class II equipment (double insulated equipment) 

 Equipment in which protection against electric shock does not rely on basic insulation only, but in 
which an extra layer of insulation (called ‘supplementary insulation’) is provided to give double 
insulation, there being no provision for protective earthing or reliance upon installation conditions. This 
equipment is generally manufactured with a non-conductive (insulated) enclosure, and is marked 
either with the words ‘DOUBLE INSULATED’ or with the symbol to allow easy identification. Double 
insulated equipment can be connected directly to the portable generator without additional earth.  
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Figure 29: Double insulated equipment symbol 

 
Note:1 Class II equipment may also be manufactured with metal enclosures which are double 
insulated from live parts.  
 
Note:2 Class II equipment may be provided with an earth connection for purposes other than safety, 
this earth connection is referred to as a functional earth (FE). Functionally earthed parts are double 
insulated from live parts.  

Installation Checklist 

¶ Power indication (auditable or visible) on split boards 
 

¶ Notices 
o “Switch of in emergency” at main DB 
o “Switch of standby power in emergency” at main DB 
o “Fed from Generator” at Main DB 

 

¶ Changeover switch (manual or automatic) correctly installed? 
o Break-before-make or interlocked 
o Break both live conductors i.e. Live and Neutral 

 

¶ Earthing 
o Earth electrode installed? 
o Earth electrode, main DB earth bar and generator earth joined with at least a 6 mm

2
 

cable? 
o Neutral earthed at correct neutral bar? 

 

¶ Prospective short circuit current (PSCC) of generator assessed? 
 

¶ Short circuit current rating of the protective devices i.e. circuit breakers higher than the PSCC 
of the generator? 
 

¶ Are the connected loads safe to use with the type of generator e.g. Brushless, AVR i.e. if the 
voltage or frequency changes or electrical noise are generated by the generator will the 
equipment be damaged? 
 

¶ Does the generator have a circuit breaker installed to disconnect the generator in the case of 
overload? 
 

¶ Are the electrical installation protected by an earth leakage if any of the loads are connected 
via a socket outlet? 
 

¶ Is the generator of the V-O-V type? (If V-O-V then do not use on a fixed installation unless 
modified by a qualified electrician). 
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¶ Certificate of Compliance (COC) provided? 

Disclaimer of Liability 

The guidelines expressed in this document are not intended to infringe nor replace the manufacture’s 
guidelines for safety and usage. This document is only a suggested guideline for the safe use of 
portable generators on utilities networks. These guidelines are only intended to provide general 
information regarding the safe use of portable generators on utilities networks, it is not intended to be 
exhaustive of any subject dealt with. The information in these guidelines, including, without limitation, 
all research, opinions or other content is therefore not intended, nor does it constitute consulting or 
other professional advice or services. Before any decision is made or any action taken which might 
affect the user, consultation with your own professional is advised. The authors of this document 
cannot warrant or guarantee that this information is both complete and accurate and makes no 
representation, implicit or implied, regarding the correctness or fitness of the guidelines for any 
purpose. All users of this resource are therefore cautioned to use the information entirely at their own 
risk. The authors do not accept any liability for (or in respect of) any direct, indirect or consequential 
liability, loss or damage of any kind or nature, arising from the reliance on or provision of this 
information (or its failure), whether or not as a result of incorrect, inaccurate, defective or misleading 
data or information. The authors therefore will not be liable for any loss or damage, actions, 
proceedings, claims, demands, liability, damages, costs, charges and expenses, howsoever arising, 
as a result of the use of these guidelines or the information therein. 
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