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Look before you leap
A very effective piece of gear is the Hioki 
PQ3100 analyser, illustrated in Figure 4.

The analyser not only determines power, 
apparent power, and harmonics, but 
also harmonic power and direction 
(import or export of power). The latter is 
critical for determining how to go about 
mitigating for harmonics. If the harmonic 
problem is being imported, there is little 
point in the installation becoming a sink 
for these.

The layout for measurement is shown 
below in Figure 5, and the analytical 
procedure for imported and exported 
harmonic power is illustrated in Figures 
6 and 7.

Self-capacitance of cables, capacitive 
loads (e.g. filters, power factor 
correction capacitors) in combination 
with inductance, both of cables and 
chokes used to suppress harmonics, 
can create resonance. The chance that 
resonant circuits are inadvertently set 

Figure 4: Power Analyser

up can be minimised by reducing long 
cable runs, and by installing harmonic 
filters as close to the load as possible. 
A rough guide for a single circuit with 
power factor correction is:

Hf is the ratio of the resonant frequency 
to the line frequency, and kVAsc and 
kVAcap are the short circuit power and 
effective capacitance value of the 
capacitor bank used for power factor 
correction.

To measure harmonic power import 
and export, the PQ3100 analyser has to 
measure volt, amps, and phase angle of 
each harmonic as shown in Figure 6.

Figure 5: Illustration of fundamental current inflow, and exported as well as imported harmonics.

In conclusion
Power quality, power factor, phase 
balance and harmonics are too 
important at the moment to ignore. 
Their importance will only grow as 
more distributed generation is being 
included in distribution networks. 
Accurate analysis is a prerequisite to 
recommendations of power factor 
correction equipment and harmonic 
filters.
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Figure 6: Lead and lag import and export of 
harmonics.

Figure 7: Import and export of specific harmonics.

Time Plot of Harmonic Voltage-Current Phase Difference  
(3rd and 7th harmonics).

Time Plot - HARMONICS angle sum Time Plot - HARMONICS angle sum

Time Plot of Harmonic Voltage-Current Phase Difference  
(fundamental and 5th harmonic).


