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SEEKING HOTSPOTS – WHAT ARE THE OPTIONS?
FOR measuring temperature is it best to use a spot 
thermometer, a thermal imaging camera or a com-
bination of the two?  Well, essentially it depends on 
the job, whether you simply want to confirm temper-
ature or investigate a wider problem. Another con-
sideration is value for money.  Are you best served 
by a basic device or one whose cost can be justified 
across a variety of tasks? 

All the devices work according to the same 
principle; they are non-contact devices that de-
tect infrared radiation and translate it into a tem-
perature reading.  Indeed a spot thermometer 
can be seen as a thermal camera with just one 
pixel and it can be very useful for a wide variety 
of tasks.  But, it is still simply a tool that measures 
temperature in one spot, nothing else.  This may 
be sufficient for some jobs but it does not allow 
the full potential of thermal measurement to be 
incorporated into your working life.  

Multiple measurement points
Whilst a spot thermometer gives you a single num-
ber, a thermal imaging camera generates an image 
from multiple pixels each of which provides a tem-
perature reading.  In effect the camera combines 
thousands of spot thermometers in one device.  So, 
a camera with an image resolution of 160 x 120 pix-
els, such as the FLIR E40, is therefore able to provide 
19,200 temperature readings at once.

These many thousands of measurement points 
are then translated into a thermal image embed-
ded with temperature data, providing a complete 
overview of the target area. This allows you to see 
the thermal profile of the problem and its heat 
distribution.  It puts the hot spot into context, 
greatly assisting diagnosis.  Some cameras also 
provide a simultaneous visual image and cleverly 
combine both thermal and visual images to give 
greater detail.

A thermal camera also saves inspection time. 
Scanning large areas with many components 
using a spot thermometer is a very time 

consuming task whereas, with a camera, a single 
image is often all that is needed.  Also, thanks 
to their advanced optics, thermal cameras can 
resolve temperatures from further away and with 
a greater degree of accuracy. 

By comparison, for a spot thermometer to 
maintain its accuracy, very close attention must 
be paid to its spot size in relation to the size of the 
target; the smaller the target, the closer the cam-
era needs to be to that target to ensure the spot 
size covers it entirely.  If the target is smaller than 
the spot size, the detector will take in infrared ra-
diation from the object’s surroundings, potentially 
compromising accuracy.

Multiple applications
How can a thermal imaging camera benefit your 
work as a professional electrician?  A small point-
and-shoot model is ideal for inspecting low voltage 
installations. The technology can quickly locate hot 
spots, determine the severity of the problem and 
help establish a time frame in which the equipment 
should be repaired.  

Corroded or poor connections, internal fuse 
damage and internal circuit breaker faults will all 
show up as hotspots on a thermal image you can 
see how they relate to one another.  And most 
importantly this knowledge allows you to act ap-
propriately to prevent costly damage and to avoid 
any danger of fire.

Thermal imaging is also widely used for the 
inspection of high voltage installations and for 
detailed problem analysis. But, in order to conduct 

this work, you will need a higher range camera.  
Indeed, there are two key factors when consid-
ering the best camera to detect electrical faults; 
clarity of image and operation safety.  

Both are best served by a model with a mini-
mum resolution of 320 x 240 pixels.  This gives 
an adequate number of measurement points to 
allow you to see important details at a greater dis-
tance away from the target. 

What’s new?
Recent developments have taken the scope of tem-
perature measurement even further. Electricians no 
longer have to choose between a spot thermom-
eter and a thermal imaging camera, they now also 
have the option of an imaging thermometer.  The 
development of a micro thermal imaging core has 
allowed the benefits of spot measurement and ra-
diometric imaging to be combined so electricians 
can have both technologies instantly available for 
fast and effective troubleshooting.

Indeed, the introduction of the micro-core is 
paving the way for a range of combined tech-
nologies, so watch this space!  In the meantime 
we have a FLIR TG165 to give away. This is the 
latest generation imaging thermometer that 
lets you see heat patterns, measure tempera-
tures accurately and store management data 
for reporting.

For more information, go to FLIR’s website at 
www.flir.com 
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The Flir E40 
thermal imaging 
camera measures 
the temperature of 
19 200 spots. 

"Thermal imaging is also widely used for the inspection of high 
voltage installations and for detailed problem analysis. But, in 
order to conduct this work, you will need a higher range camera. 
Indeed, there are two key factors when considering the best camera 
to detect electrical faults, clarity of image and operation safety."

Any candidate, who would like to embark on the path towards 
becoming an artisan, should be aware of the criteria needed for 
the trade test for which he/she is applying. There is more than 

one electrical trade test, so it is advisable to familiarise yourself with the 
electrical curriculum. This is important because once the candidate has 
passed the trade test, the curriculum of that trade test is the minimum 
criteria expected from that person by his future employer.

As there are rules in every sport, there are also rules for the trade. 
One of the main sources of rules for the electrical trade is The 
Occupational Health and Safety Act and SANS 10142 -1 Code of 
Practice. Therefore much of the criteria for the trade test is based 
on legislation and regulations. These are the minimum guidelines 
but there may be more specific criteria required by the employer.

An electrical trade test consists of prescribed elements and, be-
fore applying to a trade test centre, candidates should do a self-
evaluation and measure his/her experience gained and related time 
in the electrical trade by comparing his/her experience against the 
curricular for an electrician.

Remember that, generally, within all the following elements, the 
most critical element that has to be observed during a trade test is 
safety before, during and on completion of any task.

During the electrical trade test, the applicant’s skills in completing 
the tasks as well as the applicant’s conformance with safety regula-
tions and the application of the code’s regulations will be measured 
in all of the following areas:

Wire ways and hand skills
Wire ways and hand skills can be assessed in a one task or sepa-
rately. Candidates will be tested on usage of trade-related hand 
tools and power tools as well as the ability to read and accurately 
interpret drawings. 

In most cases, accuracy with regards to measuring will vary be-
tween 0.5 mm to 5 mm, depending on the type of task. The candi-
date will be required to install a range of different types of wire ways, 
including PVC and steel/bosal. The candidate is required to demon-
strate skill in the making of bends and offsets. All wire ways must 

be installed according to the manufacturer’s specifications and 
regulations. Safety on elevated heights is to be observed, if relevant.

Installation work
Installation work is an area where a candidate needs to demonstrate 
his/her abilities in the wiring of an installation according to regulations 
and safe working practices as well as his/her ability to fully balance all 
the connected loads and the safe wiring principles using various safety 
features.

Fault finding
In fault finding, a candidate is required to test electrical motor control cir-
cuits for faulty equipment and/or general faults such as open and short 
circuits. The use of test instruments and the methods applied in fault 
finding as well as the identification and location of the faults will be tested

Motors and starters
In motor and starters, candidates will be given a drawing based on a 
manufacturer’s pre-wired starter. The panel will contain faults in the cir-
cuit and the candidate will have to find the faults using test instruments 
and using the correct methods to identify and repair those faults.

Testing
The test element consists of motor, installation and cable testing. With-
in each element, the candidate’s knowledge and ability to test the rel-
evant motor/installation for functionality will be assessed as well as the 
candidate’s ability to interpret the readings according to the applicable 
codes. The candidate is also required to conduct a visual inspection of 
the equipment.

Design, wire and commission
The candidate will be expected to design, wire and commission vari-
ous starters such as Star Delta motor starters, sequence starters and 
standard panels such as the operation of CT  (current transformer) and 
PT (potential transformer) for measuring purposes. Metering and load 
balancing are also included in this section.

The most common reason that candidates fail a trade test is 
a lack of knowledge of the relevant topics. Other reasons include 
simple errors such as not earthing metal components that form 
part of the electrical installation and not completing tasks in the 
allocated times. 

Candidates must remember that precision and the accurate 
reading of drawings, whether given or designed, is extremely im-
portant, as is following instructions accurately and adhering to safe 
general working practices. 

Many candidates are under the mistaken impression that if they 
have ‘some experience’, they are eligible to apply for the trade test  
and are disappointed when they fail because they have limited 
scope experience. 

It is highly recommended that prospective candidates first apply 
for a trade test evaluation to determine whether they are, in fact, 
sufficiently prepared for the trade test or if there are any ‘gaps’ in 
their skills and knowledge that have to be addressed. From there, 
they can work towards becoming a competent qualified electrician 

This information was obtained from Paul van Eeden, trade test officer at 
P & T Technology.

A GUIDE TO AN ELECTRICAL TRADE TEST – EVALUATION IS KEY
"An electrical trade test consists of prescribed elements and, before applying to a trade test 
centre, candidates should do a self-evaluation and measure his/her experience gained and 
related time in the electrical trade by comparing his/her experience against the curricular for 
an electrician."
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