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Calibration of Measurement Equipment
- using laboratory set-ups
- under reference conditions defined in standards
(e.g., IEC 61000-3 and IEC 61000-4 standard series)

MEASUREMENTMEASUREMENT OF PQOF PQ PARAMETERPARAMETERSS

In-situ Measurements
- under specific conditions of electricity supply network
(voltage, current, power, impedance)

Low-voltage Urban Networks
- systems with “variable geometry”
- various consumers connected or disconnected
- variable number of non-linear, distortion generating consumers
- changes in the supply network impedance likely to occur

Changes of the impedance during the in-field 
measurement of the harmonic distortions and of the 
flicker generating voltage variations may influence 
the uncertainty associated to the result obtained

CONCERN:
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• To develop a computer model of a low voltage residential network

GENERGENERAAL AIML AIM

• Use a topology that would reflect as much as possible the main 
characteristics of a real network

• Provide compliance with the constraints resulting from Annex B of 
the IEC 61000-4-7 A1 standard and from the IEC 77AWG1
Technical Report

• To use the model to simulate and evaluate the effects that possible 
changes in the network impedance may have on in-situ harmonic 
distortions and flicker measurements
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THE NETWORK MODELTHE NETWORK MODEL

│Z│50 Hz = 0.4717 Ω │Z│2050 Hz = 3.6434 Ω

│Z│2050 Hz = 3.7451 Ω ± 5 %

│Z│2450 Hz = 3.8159 Ω

│Z│2450 Hz = 3.8687 Ω ± 5 %

Standard

│Z│50 Hz = 0.4717 Ω

Model
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THE MAGNITUDE OF THE NETWORK IMPEDANCETHE MAGNITUDE OF THE NETWORK IMPEDANCE
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THE PHASE OF THE NETWORK IMPEDANCETHE PHASE OF THE NETWORK IMPEDANCE
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THE THE SETUP USED FOR HARMONIC CURRENTSETUP USED FOR HARMONIC CURRENT



9
NATIONAL INSTITUTE

OF METROLOGY
POWER & ENERGY WORKSHOP
22-23 March 2011, Noordwijk, NL

THE CHANGE OF THE MAGNITUDE OF THE NETWORK THE CHANGE OF THE MAGNITUDE OF THE NETWORK 

IMPEDANCE AT 50 Hz WITH IMPEDANCE AT 50 Hz WITH ±±10 %10 %
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NPLNPL WAVEFORM MIXWAVEFORM MIX
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SWITCHED MODE POWER SUPPLYSWITCHED MODE POWER SUPPLY
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RECTIFIERRECTIFIER



13
NATIONAL INSTITUTE

OF METROLOGY
POWER & ENERGY WORKSHOP
22-23 March 2011, Noordwijk, NL

NPLNPL WAVEFORM MIXWAVEFORM MIX
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SWITCHED MODE POWER SUPPLYSWITCHED MODE POWER SUPPLY
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THE THE SETUP USED FOR HARMONIC POWERSETUP USED FOR HARMONIC POWER
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NPLNPL WAVEFORM MIXWAVEFORM MIX



18
NATIONAL INSTITUTE

OF METROLOGY
POWER & ENERGY WORKSHOP
22-23 March 2011, Noordwijk, NL

SWITCHED MODE POWER SUPPLYSWITCHED MODE POWER SUPPLY
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NPLNPL WAVEFORM MIXWAVEFORM MIX
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SWITCHED MODE POWER SUPPLYSWITCHED MODE POWER SUPPLY
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RECTIFIERRECTIFIER
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THE THE SETUP USED FOR FLICKER SETUP USED FOR FLICKER 
SIMULATIONSSIMULATIONS
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THE THE COMPLIANCE WITH THE SQUARE COMPLIANCE WITH THE SQUARE 
MODULATION WAVEFORMS USED AT MODULATION WAVEFORMS USED AT NPLNPL
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THE INFLUENCE OF NETWORK IMPEDANCE ON THE INFLUENCE OF NETWORK IMPEDANCE ON 

FLICKER MEASUREMENTSFLICKER MEASUREMENTS
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THE INFLUENCE OF NETWORK IMPEDANCE ON THE INFLUENCE OF NETWORK IMPEDANCE ON 

FLICKER MEASUREMENTSFLICKER MEASUREMENTS
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• Changes in the network impedance may induce  
alterations of the spectral distributions of current 
and of power.

• In some cases, these alterations appear to be 
quite significant, both within the harmonic range, 
i.e., the frequency interval (0 ... 2000) Hz, and 
beyond the harmonic range, i.e., the frequency 
interval (2 … 10) kHz.

• It is possible to have significant errors when
in-field measurements of the harmonic distortions 
are performed, using harmonic analysers, which 
were calibrated in laboratory conditions using 
reference, standardised values for the network 
impedance.

CONCLUSIONSCONCLUSIONS AND IMPACTAND IMPACT
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• Changes in the network impedance may induce  
alterations of the flicker measurements. 

• When the magnitude of the network impedance at 
50 Hz is 10 % lower or higher, the same 
combinations of modulation frequency and voltage 
changes per minute lead to significantly different 
values of the  nominal applied ∆V/V̅, resulting in 
different values of the indicated Pst.

• It is therefore possible to have significant errors 
when in-field flicker measurements are performed, 
using flickermeters, which were calibrated in 
laboratory conditions, using reference, standardised 
values for the network impedance.

CONCLUSIONSCONCLUSIONS AND IMPACTAND IMPACT
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• Gathering information regarding the network 
impedance at the point of connection, and on the 
limits within which it may vary, could be considered 
as a safeguard for reliable in-field measurements of 
power quality parameters.

• Assuming that the influence of the changes in the 
network impedance at the point of connection is 
negligible, and therefore its contribution to the 
evaluation of the measurement uncertainty may be 
also neglected, may not always appropriate.

CONCLUSIONSCONCLUSIONS AND IMPACTAND IMPACT
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