
www.PQube3.com 
P3002262 - Calendar Week 04-2017 

http://www.AREA-ts.com 

 

AREA Technical Services 
Vaargeul 10, 1791HA 

Den Burg [Texel] 
The Netherlands 

TEL: +31(0)6-12838925 
FAX: N/A 

http://www.AREA-ts.com 
 
 
 
 
 
 
 
 
 
 
 
 
 

EN50160 Compliance Report - PASS 
2017 Calendar Week 04 - 23-1-2017 – 29-1-2017 

"Characteristics of Voltage at a Network User's Supply Terminals: Limits and Values" 
 

P3002262 
 

ms. E.P. van Beek - Prins 
Fam. van Beek 

Vaargeul 10, 1791HA 
Den Burg [Texel] 
The Netherlands 

http://JenLvanBeek@KPNmail.nl 
 
 
 
 
 
 
 
 
 
 

3-phase 4-wire Wye/Star 
Um=230,00 V/50Hz 

  



www.PQube3.com 
P3002262 - Calendar Week 04-2017 

http://www.AREA-ts.com 2 

Summary of Results 
EN50160 Report 

23-1-2017 – 29-1-2017 
 

EN50160 Pass-Fail Requirements Table 

EN50160 
Section 

Power Quality Parameter EN50160 Compliance Remarks 

4.2.1 Power Frequency PASS  
4.2.2 Supply Voltage Variations PASS  
4.2.3 Flicker Severity PASS  
4.2.4 Voltage Unbalance PASS  
4.2.5 Voltage THD PASS  
4.2.5 Voltage Harmonics PASS  

 
EN50160 Additional Information Table 

EN50160 Section Power Quality Parameter Remarks 

4.2.6 Voltage Interharmonics  
4.2.7 Mains Signaling Not measured 
4.3.1 Interruptions  
4.3.2 Dips  
4.3.3 Swells  
4.3.4 Transient Overvoltages  
4.3.5 Waveshape Changes  

Note 1: During 23-1-2017 – 29-1-2017 measurements were made 100,00% of the time 
Note 2: Low Voltage Systems (< 1 kV) limits were used. 
Note 3: Flagged data was excluded from this report. 
 

Instrument used: PQube3® (www.PQube3.com) 
Manufacturer: Power Sensors Ltd, U.S.A. 
PQube ID: P3002262 
Location: Vaargeul 10, 1791HA Den Burg [Texel] 
Serial number:  
Firmware revision:  
Calibration Certificate: http://www.PowerStandards.com/CalibCerts/.pdf 
Report Software: PQube Report Writer 3.4.0.10 
Author of Report: AREA Technical Services 
Name: ing. J. (Jeroen) van Beek [B.Eng. (A.E.)] 

 
Customer Information 
Name: ms. E.P. van Beek - Prins 
Company: Fam. van Beek 
Address 1: Vaargeul 10, 1791HA 
Address 2: Den Burg [Texel] 
Address 3: The Netherlands 
Website: http://JenLvanBeek@KPNmail.nl 
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Photo 1 - PQube3 Test-device 

 
 

 
Photo 2 - Location 
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EN50160 Section 4.2.1: Power Frequency 

Nominal Frequency : 50,00Hz 

Parameter definition: Mean value of the fundamental frequency measured over 10 seconds 

Limitation: For systems with a synchronous connection to an interconnected system 

 

EN50160 Requirement Measured Frequency Result 

99,5% of week: 49,50Hz - 50,50Hz 49,94Hz~50,06Hz PASS 

100% of week: 47,00Hz - 52,00Hz 49,93Hz~50,10Hz PASS 
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EN50160 Section 4.2.2: Supply Voltage Variations 

Nominal Voltage : 230,00V L-N 

Parameter definition: 10 minute mean RMS value of the supply voltage 

Limitation: For systems with a synchronous connection to an interconnected system 

 

EN50160 Requirement Measured L1 Voltage Measured L2 Voltage Measured L3 Voltage Result 

95% of week: 207,00V - 253,00V 223,03V~229,53V 226,41V~231,51V 226,85V~231,72V PASS 

100% of week: 195,50V - 253,00V 218,78V~232,61V 222,76V~233,96V 221,73V~233,68V PASS 
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EN50160 Section 4.2.3: Flicker Severity 

Parameter definition: Long term flicker severity Plt (2 hour intervals) (Avg) 

Limitation: Under normal operating conditions 

 

EN50160 Requirement Measured L1 Plt Measured L2 Plt Measured L3 Plt Result 

95% of week: Plt ≤ 1 0,21 0,24 0,30 PASS 

 

 

 

 

  



www.PQube3.com 
P3002262 - Calendar Week 04-2017 

http://www.AREA-ts.com 7 

EN50160 Section 4.2.4: Voltage Unbalance 

Parameter definition: 10 minute mean RMS values of the negative sequence ratio u2 (Avg) 

Limitation: Under normal operating conditions 

 

EN50160 Requirement Measured Unbalance u2 Result 

95% of week: 0% ~ 2% u2 0,75% PASS 
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EN50160 Section 4.2.5: Voltage THD 

Parameter definition: 10 minute mean RMS value of THD. (Avg) 

Limitation: Under normal operating conditions 

 

EN50160 Requirement Measured L1 THD Measured L2 THD Measured L3 THD Result 

95% of week: THD ≤ 8% 1,99% - 2,48% 1,75% - 2,34% 1,62% - 2,22% PASS 
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EN50160 Section 4.2.5: Voltage Harmonics 

Parameter definition: 10 minute mean RMS values of each individual harmonic voltage. 

Limitation: Under normal operating conditions 

 

L1-N Harmonics Table 
Odd Harmonics 

Even Harmonics Not multiples of 3 Multiples of 3 
Order 

h 
EN50160 

limit 
95% value Result Order 

h 
EN50160 

limit 
95% value Result Order 

h 
EN50160 

limit 
95% value Result 

H5 6,0% 1,972% PASS H3 5,0% 1,289% PASS H2 2,0% 0,037% PASS 
H7 5,0% 0,842% PASS H9 1,5% 0,647% PASS H4 1,0% 0,034% PASS 
H11 3,5% 0,912% PASS H15 0,5% 0,333% PASS H6 0,5% 0,047% PASS 
H13 3,0% 0,311% PASS H21 0,5% 0,091% PASS H8 0,5% 0,025% PASS 
H17 2,0% 0,189% PASS H27 None 0,055%  H10 0,5% 0,022% PASS 
H19 1,5% 0,155% PASS H33 None 0,023%  H12 0,5% 0,021% PASS 
H23 1,5% 0,065% PASS H39 None 0,022%  H14 0,5% 0,020% PASS 
H25 1,5% 0,071% PASS     H16 0,5% 0,017% PASS 
H29 None 0,045%      H18 0,5% 0,016% PASS 
H31 None 0,031%      H20 0,5% 0,014% PASS 
H35 None 0,030%      H22 0,5% 0,012% PASS 
H37 None 0,030%      H24 0,5% 0,010% PASS 

        H26 None 0,009%  
        H28 None 0,009%  
        H30 None 0,008%  
        H32 None 0,006%  
        H34 None 0,006%  
        H36 None 0,006%  
        H38 None 0,004%  
        H40 None 0,005%  

 
L2-N Harmonics Table 

Odd Harmonics 
Even Harmonics Not multiples of 3 Multiples of 3 

Order 
h 

EN50160 
limit 

95% value Result 
Order 

h 
EN50160 

limit 
95% value Result 

Order 
h 

EN50160 
limit 

95% value Result 

H5 6,0% 1,943% PASS H3 5,0% 0,966% PASS H2 2,0% 0,058% PASS 
H7 5,0% 0,789% PASS H9 1,5% 0,598% PASS H4 1,0% 0,054% PASS 
H11 3,5% 0,788% PASS H15 0,5% 0,297% PASS H6 0,5% 0,047% PASS 
H13 3,0% 0,376% PASS H21 0,5% 0,117% PASS H8 0,5% 0,031% PASS 
H17 2,0% 0,155% PASS H27 None 0,046%  H10 0,5% 0,025% PASS 
H19 1,5% 0,126% PASS H33 None 0,022%  H12 0,5% 0,026% PASS 
H23 1,5% 0,087% PASS H39 None 0,013%  H14 0,5% 0,025% PASS 
H25 1,5% 0,042% PASS     H16 0,5% 0,019% PASS 
H29 None 0,058%      H18 0,5% 0,018% PASS 
H31 None 0,032%      H20 0,5% 0,016% PASS 
H35 None 0,029%      H22 0,5% 0,014% PASS 
H37 None 0,021%      H24 0,5% 0,010% PASS 

        H26 None 0,009%  
        H28 None 0,008%  
        H30 None 0,007%  
        H32 None 0,006%  
        H34 None 0,005%  
        H36 None 0,005%  
        H38 None 0,004%  
        H40 None 0,005%  

 
L3-N Harmonics Table 

Odd Harmonics 
Even Harmonics Not multiples of 3 Multiples of 3 

Order 
h 

EN50160 
limit 

95% value Result 
Order 

h 
EN50160 

limit 
95% value Result 

Order 
h 

EN50160 
limit 

95% value Result 
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H5 6,0% 1,744% PASS H3 5,0% 0,722% PASS H2 2,0% 0,033% PASS 
H7 5,0% 0,981% PASS H9 1,5% 0,615% PASS H4 1,0% 0,042% PASS 
H11 3,5% 0,836% PASS H15 0,5% 0,254% PASS H6 0,5% 0,046% PASS 
H13 3,0% 0,308% PASS H21 0,5% 0,085% PASS H8 0,5% 0,035% PASS 
H17 2,0% 0,151% PASS H27 None 0,038%  H10 0,5% 0,027% PASS 
H19 1,5% 0,103% PASS H33 None 0,023%  H12 0,5% 0,027% PASS 
H23 1,5% 0,093% PASS H39 None 0,018%  H14 0,5% 0,022% PASS 
H25 1,5% 0,046% PASS     H16 0,5% 0,018% PASS 
H29 None 0,044%      H18 0,5% 0,020% PASS 
H31 None 0,032%      H20 0,5% 0,016% PASS 
H35 None 0,022%      H22 0,5% 0,015% PASS 
H37 None 0,024%      H24 0,5% 0,011% PASS 

        H26 None 0,011%  
        H28 None 0,009%  
        H30 None 0,008%  
        H32 None 0,007%  
        H34 None 0,007%  
        H36 None 0,005%  
        H38 None 0,004%  
        H40 None 0,005%  
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EN50160 Section 4.2.6: Voltage Interharmonics 

Parameter definition: The level of interharmonics is increasing due to the development of frequency 
converters and similar control equipment. 

Limitation: Levels are under consideration in EN50160, but there are no limits at present. 

 

L1-N Interharmonics Table 
Odd Interharmonics 

Even Interharmonics Not multiples of 3 Multiples of 3 

Order h Min value 
Average 

value 
Max value Order h Min value 

Average 
value 

Max value Order h Min value 
Average 

value 
Max value 

IH5 0,006% 0,080% 0,338% IH3 0,006% 0,045% 0,179% IH2 0,005% 0,012% 0,039% 
IH7 0,006% 0,017% 0,056% IH9 0,005% 0,019% 0,071% IH4 0,007% 0,022% 0,063% 
IH11 0,004% 0,011% 0,037% IH15 0,003% 0,006% 0,014% IH6 0,006% 0,014% 0,038% 
IH13 0,003% 0,007% 0,014% IH21 0,002% 0,003% 0,007% IH8 0,005% 0,014% 0,041% 
IH17 0,002% 0,006% 0,017%     IH10 0,005% 0,010% 0,026% 
IH19 0,002% 0,005% 0,014%     IH12 0,004% 0,007% 0,020% 
IH23 0,002% 0,003% 0,007%     IH14 0,004% 0,007% 0,015% 
IH25 0,001% 0,002% 0,006%     IH16 0,004% 0,008% 0,019% 

        IH18 0,003% 0,006% 0,016% 
        IH20 0,002% 0,004% 0,011% 
        IH22 0,002% 0,004% 0,008% 
        IH24 0,002% 0,004% 0,012% 

 
L2-N Interharmonics Table 

Odd Interharmonics 
Even Interharmonics Not multiples of 3 Multiples of 3 

Order h Min value 
Average 

value Max value Order h Min value 
Average 

value Max value Order h Min value 
Average 

value Max value 

IH5 0,007% 0,082% 0,346% IH3 0,005% 0,043% 0,167% IH2 0,005% 0,012% 0,027% 
IH7 0,007% 0,015% 0,048% IH9 0,005% 0,017% 0,060% IH4 0,007% 0,024% 0,069% 
IH11 0,004% 0,011% 0,038% IH15 0,003% 0,006% 0,017% IH6 0,007% 0,014% 0,039% 
IH13 0,003% 0,007% 0,020% IH21 0,002% 0,004% 0,009% IH8 0,005% 0,015% 0,044% 
IH17 0,003% 0,006% 0,015%     IH10 0,005% 0,010% 0,027% 
IH19 0,002% 0,005% 0,013%     IH12 0,004% 0,008% 0,021% 
IH23 0,002% 0,003% 0,006%     IH14 0,003% 0,007% 0,022% 
IH25 0,002% 0,003% 0,011%     IH16 0,004% 0,008% 0,018% 

        IH18 0,004% 0,006% 0,014% 
        IH20 0,003% 0,004% 0,010% 
        IH22 0,002% 0,004% 0,014% 
        IH24 0,002% 0,003% 0,010% 

 
L3-N Interharmonics Table 

Odd Interharmonics 
Even Interharmonics Not multiples of 3 Multiples of 3 

Order h Min value 
Average 

value 
Max value Order h Min value 

Average 
value 

Max value Order h Min value 
Average 

value 
Max value 

IH5 0,007% 0,084% 0,361% IH3 0,005% 0,043% 0,167% IH2 0,004% 0,013% 0,064% 
IH7 0,008% 0,017% 0,051% IH9 0,005% 0,016% 0,056% IH4 0,006% 0,023% 0,068% 
IH11 0,005% 0,011% 0,037% IH15 0,004% 0,007% 0,015% IH6 0,006% 0,014% 0,041% 
IH13 0,004% 0,008% 0,020% IH21 0,002% 0,005% 0,009% IH8 0,006% 0,014% 0,040% 
IH17 0,003% 0,007% 0,015%     IH10 0,005% 0,010% 0,023% 
IH19 0,003% 0,006% 0,014%     IH12 0,005% 0,008% 0,021% 
IH23 0,002% 0,004% 0,007%     IH14 0,004% 0,007% 0,016% 
IH25 0,002% 0,003% 0,008%     IH16 0,004% 0,008% 0,015% 

        IH18 0,003% 0,007% 0,013% 
        IH20 0,002% 0,005% 0,012% 
        IH22 0,002% 0,004% 0,008% 
        IH24 0,002% 0,004% 0,013% 
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EN50160 Section 4.3.1: Interruptions 

No interruptions during 23-1-2017 – 29-1-2017 

 

 

EN50160 Section 4.3.2: Dips 

No dips during 23-1-2017 – 29-1-2017 

 

 

EN50160 Section 4.3.3: Swells 

No swells during 23-1-2017 – 29-1-2017 

 

 

 

  



www.PQube3.com 
P3002262 - Calendar Week 04-2017 

http://www.AREA-ts.com 19

EN50160 Section 4.3.4: Transient Overvoltages 

No transients during 23-1-2017 – 29-1-2017 

 

 

EN50160 Section 4.3.5: Waveshape Changes 

No waveshape changes during 23-1-2017 – 29-1-2017 

 

 

EN50160 Section 4.3.6: Rapid Voltage Changes 

No rapid voltage changes during 23-1-2017 – 29-1-2017 
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Conclusions 
EN50160 Report 

23-1-2017 – 29-1-2017 
 

EN50160 Pass-Fail Requirements Table 

EN50160 
Section 

Power Quality Parameter EN50160 Compliance Remarks 

4.2.1 Power Frequency PASS  
4.2.2 Supply Voltage Variations PASS  
4.2.3 Flicker Severity PASS  
4.2.4 Voltage Unbalance PASS  
4.2.5 Voltage THD PASS  
4.2.5 Voltage Harmonics PASS  

 
EN50160 Additional Information Table 

EN50160 Section Power Quality Parameter Remarks 

4.2.6 Voltage Interharmonics  
4.2.7 Mains Signaling Not measured 
4.3.1 Interruptions  
4.3.2 Dips  
4.3.3 Swells  
4.3.4 Transient Overvoltages  
4.3.5 Waveshape Changes  

Note 1: During 23-1-2017 – 29-1-2017 measurements were made 100,00% of the time 
Note 2: Low Voltage Systems (< 1 kV) limits were used. 
Note 3: Flagged data was excluded from this report. 
 

Instrument used: PQube3® (www.PQube3.com) 
Manufacturer: Power Sensors Ltd, U.S.A. 
PQube ID: P3002262 
Location: Vaargeul 10, 1791HA Den Burg [Texel] 
Serial number:  
Firmware revision:  
Calibration Certificate: http://www.PowerStandards.com/CalibCerts/.pdf 
Report Software: PQube Report Writer 3.4.0.10 
Author of Report: AREA Technical Services 
Name: ing. J. (Jeroen) van Beek [B.Eng. (A.E.)] 

 
Customer Information 
Name: ms. E.P. van Beek - Prins 
Company: Fam. van Beek 
Address 1: Vaargeul 10, 1791HA 
Address 2: Den Burg [Texel] 
Address 3: The Netherlands 
Website: http://JenLvanBeek@KPNmail.nl 
 


