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Timescale in years: the past, this moment and the future

2



2011: Part-time professor in Power Quality

What can we learn from the past? What is important at this moment?
What will the future 

bring?

Looking back
What development in Power Quality 

has surprised you the most?

Which word do you use most often
in your work related to Power Quality?

Looking ahead
Which phenomenon  do you expect

to become the biggest  challenge 
in the next 10 years?



(supraharmonics)

Inverters also
Improving PQChat gpt



2002: PV and PQ, Interaction and limits 



2007: Power Quality, Implications at the point of connection



Lessions learned from the past



Lessions learned from the past

8



Regulation of harmonics

1
0,75

No theoretical reason for low values

All frequencies should be updated 

THD perhaps divided in THDL and THDH

Higher frequencies -> Lower limits



Not always using N-1

PV close to substation (no voltage problem)
Disconnect when cable A is out of order!

Change in grid code!

HV/MV

NOP

PV

A



Lessions learned from the past: The electricity system!

Propagation?

Many distorbers at the LV-level will 
influence the quality at LV-level the 

most!



The smart (grid) system includes also the customer

Grid operator: What will be connected to my network
Customer: To what quality network will I be connected?



What is important at the moment

Sjef



Changes: generation of energy



The biggest problem for the DSO at the moment



Å Voltage variation in the network with frquency around 
3,5 Hz, resulting in flicker problem

Voltage Light intensity

Å More control units in the network
Å Less Short Circuit Power

Problem with flicker on wide scale



Problems with supraharmonics

ÅFalse positive or false negative operation 
of protection devices
ÅInterference with power line 

communication (PLC)
ÅFailing of cable terminations and 

connections (in MV/HV)
ÅAppliance specific problems:
ÅCoffee machines, printers, dimmers, 

touch sensitive controls, internal clocks 
(77.5 kHz), measuring devices, induction 
cooking plates, EV chargers

(Tim Slangen)



Changes: more and different types of connections

ÅMore flexible loads

ÅMore storage devices

ÅMore power electronics

ÅElectric boilers

ÅHeat pumps, PV and EV

ÅMore disturbing loads

ÅMore sensitive loads



Load                         Production



/ƘŀƴƎŜǎΥ ƛƴŎǊŜŀǎŜŘ ǳǎŀƎŜ ƻŦ ŎŀōƭŜǎκǘǊŀƴǎŦƻǊƳŜǊǎκƭƛƴŜǎκŦƭŜȄƛōƛƭƛǘȅΧΦ

Flexibility in contracts

More flexibility in regulation



Not 1 solution but a set of different ones 

Extending network

Adapting production

Adapting load

Regulation

Normalization

Storage

Prices

Voltage control

ΧΧΧΦ



Measurements

ÅVoltage quality is measured at each voltage 
level since 90s
Åin 2014, 2015 increase in measurements
Ånetwork operators publish an annual report

ÅChanges in campaign: More fixed placed 
instruments at MV- and LV-level



Data management: Make optimal use of exsisting data!





Which phenomenon  do you expect
to become the biggest  challenge 
in the next 10 years?

Chat gpt

(I did not refer clearly to the exel table)



Which PQphenomenon  do you expect to become 
the biggest  challenge in the next 10 years?

Chat gpt

Be careful with AI
Keep using your own brain!



Future developments 
More data, look for strategic placement of PQ-meters!



Power Quality: Phenomena and Responsibilities

Network
impedance

Supraharmonic limits

Harmonic current limits
Levijne Nieuwenhuyzen



The energy hub

Leonardomendes sousaxavier

Grid compliance
DC - Power Quality
Optimalization



Metrology (grid forming converters)

4. On-site Testing

LuizFelipe A. Silveira



PQ-smart grid lab (LV and MV)



Education
Course Power Quality Phenomena
Å Lectures + instructions
Å Practical assignment


