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Employers are responsible for the health and safety of their 
employees, and according to South African labour protection 
laws, employers must ensure that all necessary protection 

measures are taken and observed when working on electrical installa-
tions. For this reason, the relevant parts of an installation are isolated 
from the supply voltage when workingon electrical installations and 
equipment. However, simply hitting a switch for isolation from supply 
voltage is most certainly not enough.

Further reliable information on the state of the installation, 

measures to prevent maloperations and malfunctions, and protection 
against risk potentials of adjacent parts of the installation, are also 
required. As such, it is imperative that the five safety rules in accord-
ance with EN 50110-1 [1] are observed. Every certified electrician is 
aware that these rules can save his or her life. 

But what about the safety and reliability of devices and tools used 
to gain vital information or secure sequences of operation?

The most important of the five safety rules is earthing and short-
circuiting. This ensures that the installation is isolated from supply 

Understanding and following the five best practice safety principles, as stated in EN 50110-1 [1], will save lives when performing electrical 

installations.
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voltage while work is carried out, even in the case of interference 
voltages, atmospheric surges or accidental reconnection. However, 
this safety measure is also onlyassafe asthe device used,” he adds.

Best practice safety principles

The following steps illustrate the five best practice safety principles:

1  Disconnect completely

• Insulating and switching sticks along with the use of fuse tongs
• Personal protective equipment (Arc suits and accessories) is 

needed when disconnecting that which is deemed ‘live’

2  Secure against re-connection

• Protection against re-connection.
• Lock-out systems for circuit breakers.

3  Verify that the installation is dead

• Voltage detection through state-of-the-art voltage detectors
• Phase comparison through state-of-the-art phase comparators 

4  Carry out earthing and short-circuiting

• High-voltage and low-voltage installations: All parts, which are 
to be worked on, must be earthed and short-circuited

• Earthing and short-circuiting equipment or devices must first be 
connected to the earthing point

• Earthing and short-circuiting equipment or devices must be visible 
from the work location

5  Provide protection against adjacent live parts

• Protection against adjacent live parts must be provided by insulat-
ing protective shutters

• Tested protective shutters are customised for different types of 
switchgear installations

• Insulated rubber mats for insulating the operating location from 
1 000 V up to 50 kV

• Use of insulation gloves to protect against live parts
Skipping any element of an electric safety rule can have tragic 

consequences. Following all of them rigorously should thus be a 
fundamental business directive for both employer and employee. 

Arc faults

An arc flash is part of an arc fault, a type of electrical explosion that 
results from a low-impedance connection to ground or another volt-
age phase in an electrical system. The light and heat produced from 
an arc flash, when supplied with sufficient electrical energy can cause 
substantial damage or harm, fire or injury. 

An arc fault is the most catastrophic event that can occur in an 
electrical enclosure, with temperatures that can reach or exceed 
19,400°C. The massive energy released in the fault rapidly vaporises 
the metal conductors involved, blasting molten metal and expanding 
plasma outward with extraordinary force. This type of violent event 
can cause the destruction of equipment involved, fire, and injury, not 
only to an electrical worker but also to bystanders.

Conclusion

There are many methods of protecting personnel from arc flash 

hazards. This can include personnel wearing arc flash personal pro-
tective equipment (PPE) or modifying the design and configuration 
of electrical equipment. The best way to remove the hazards of an 
arc flash is to de-energise electrical equipment when interacting with 
it, however de-energising electrical equipment is in and of itself an 
arc flash hazard.

DEHNShort is an integrated arc fault protection system, which 
increases the availability of low-voltage installations. It includes an 
arc fault detection unit that provides the visual detection of arcs by 
means of point sensors or line sensors with fibre optic cables. Moreo-
ver, it is also possible to detect currents. After the arc fault detection 
unit has activated the protection system, the short-circuiter causes a 
metallic short-circuit between the busbars within an extremely short 
period of time. This short-circuit current is reliably disconnected by 
the circuit breaker. The significantly reduced arc time ensures that 
the installation is protected.

The arc fault detection unit consists of a light detector (point 
sensors or line sensors with fibre optic cables, a current sensor and 
a detection device. It features a nominal voltage of 230/ 400 V 50 Hz, 
a prospective short-circuit current of 5 - 65 kA, a maximum permis-
sible short-circuit duration of 50 ms at 65 kA and a typical response 
time of 2 ms at 65 kA.

The result, and benefit, is the elimination of arc flashes in a safe 
manner, which increases uptime, availability and allows for fast 
recommissioning.
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An arc fault is the most catastrophic event that  
can occur in an electrical enclosure, with 

temperatures that can reach, or exceed, 19 400°C.


