
 

Impact of electrical pollution on drive efficiency 

 

In recent decades, the unstoppable introduction of non-linear taxes has contributed to increasing pollution 

in our electricity networks. And the fact that we were all customers in the past is also long gone, as the 

increasing integration of alternative, local, energy generation may also make us all suppliers. The degree of 

pollution is called Power Quality (PQ) and therefore concerns us all. In addition to reliability, the degree of 

harmonic distortion and grid stability is an important factor. 

Network pollution is largely caused by the equipment connected to the network. This can be caused by 

switched-mode power supplies, PWM control of motors, dimmers, energy-saving lamps, or the switching 

on of high-power loads. But also power conversion electronics belonging to solar and wind energy 

installations do not make the situation any better, nor do lightning strikes and short circuits. The influence 

of all these grid loads is reflected in the form of harmonic distortion, voltage fluctuations and transients. 

Drive systems account for almost 70% of the electricity consumption of Dutch industry. To improve 

efficiency, resulting in significant energy savings, success can almost certainly be achieved in the short term 

by compensating for the current distortion and instability. Subsequently, the more individual components 

within the drive systems can be examined for further efficiency gains. 

Total Harmonic Distortion (THD) 

When the absorbed current does not have the same shape as the sinusoidal voltage, we speak of a non-

linear load. This form of load uses only part of the generated power and causes harmonic currents in the 

grid at multiples of the grid frequency.  

Harmonic currents have no useful content, but do burden the grid, expressed as harmonic distortion (THD). 

The THD, or total harmonic distortion, gives an indication of the harmonic content of the current and is 

thus a measure of the distortion compared to the pure sine wave form. The quality of the voltage of the 

public grid is important for the correct operation of all devices connected to the grid. Because the non-

sinusoidal currents also distort the mains voltage itself. And this, in turn, affects the operation and the form 

of the absorbed currents of non-polluting devices. Harmonic distortion can result in additional energy loss, 

which can lead to heat development or disruptions in functionality. Various standards and regulations 

determine the extent to which distortions are acceptable.  
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The design 

As a developer and manufacturer of grid-connected equipment, you must therefore not only be aware of 

the influence of a contaminated grid on the performance of your product, but also to what extent the 

connected design, product, device itself contributes to grid contamination. A 1- or 3-phase AC power supply 

that can be used to generate both a clean (grid stabilisation) and a deliberately distorted grid is helpful 

here. With such grid emulation instruments, in addition to harmonic distortion, voltage dips, interrupts and 

even frequency variations can be freely programmed. 

 

 

 

 

 

Various manufacturers have developed specific measuring and testing equipment and software for the 

traceable measurement and analysis of the mentioned disturbances. Examples are power meters, power 

analysers and oscilloscopes. Standards have been established for compliance with the requirements and 

limits set. For example, limits have been set for the distorting effect of equipment on the AC grid. 

In practice, a controllable AC source, suitable for generating the required grid fluctuations, and a power 

analyser suitable for the application are often used to assess the design. Such a combination is available in 

both a pre-compliant and a fully compliant measurement setup. 

 

  



Power Analyser 
 
TT&MS BV has a range of high accuracy power analysers from Newtons4th, which can be used for a wide 
range of power applications, including extensive efficiency measurements and analysis of harmonics and 
flicker in accordance with IEC61000-3-2 and IEC61000-3-3. 
 
 

 
 

 
 
 
Various manufacturers have developed specific test and measurement equipment, including software, for 

the traceable measurement and analysis of grid interference. An example of this is the PPA3560 power 

analyser supplied by TTMS, which is specifically intended for measuring various drive systems. In addition 

to accurately measuring the electrical parameters, speed and torsion sensors, among other things, can also 

be read out. 

The innovative design differs from currently available solutions in the market in a number of areas. This 

resulted in an extremely accurate analyser in which the phase accuracy in particular stands out. When 

designing integrated current shunts, it is important that they behave as pure resistance over a relatively 

high frequency range. By minimising the parasitic induction phenomena in the design, an important 

improvement in the linearity of the shunt was obtained. 

The measured data is presented in a clear manner in the software and can be used directly for further 

interpretation or diagnostic purposes. The so-called 'rewind' function allows the user to go back in (test) 

time to analyse a possible event in more detail. With such tests, which all equipment must now comply 

with to be allowed on the market, a large proportion of possible failures are prevented. 

The disadvantage of the current standards, however, is that they are limited to the 50th harmonic. The 

switched-mode power supplies work at a much higher frequency. And so there are several devices that 

pollute the mains above 2.5 kHz. A good power analyser will therefore give results up to 500 kHz, 1 MHz or 

even 10MHz. Now we just have to wait for new standards for this frequency range as well, in order to 

prevent disturbances as much as possible in the future. 

 

 

 

 

https://tt-ms.com/supplier/newtons4th/
https://tt-ms.com/product/newtons4th-ppa3500-series-power-analyzers/
https://tt-ms.com/product/newtons4th-ppa3500-series-power-analyzers/

