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Summary of Results

EN50160 Compliance
10/24/2011 - 10/30/2011

EN50160 Pass-Fail Requirements Table

EN50160 EN50160
Section Power Quality Parameter Compliance Remarks
421 Power Frequency PASS Coverage 99.90%
422 Supply Voltage Variations PASS Coverage 99.90%
4.2.3 Flicker Severity PASS
424 Voltage Unbalance PASS
425 Harmonic Voltages PASS
EN50160 Additional Information Table
EN50160 Section Power Quality Parameter Remarks
4.2.6 Interharmonic Voltages Data only
427 Mains Signaling Not measured
4.3.1 Interruptions
43.2 Dips
4.3.3 Swells
43.4 Transient overvoltages
Note 1: During 10/24/2011 — 10/30/2011 measurements were made 99.90% of the time
Note 2: Low Voltage Systems (< 1 kV) limits were used.
Note 3: Flagged data was excluded from this report.
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L1 amps 2. 144
L amps 2. 145
L3 amps 2. 14
LEL 3,464
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EN50160 4.2.1: Power Frequency

Nominal Frequency:

Parameter definition:

60.00Hz

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: 59.40 Hz - 60.60 Hz 59.96 Hz~60.03 Hz PASS
100% of week: 56.40 Hz - 62.40 Hz 59.95 Hz~60.04 Hz PASS
Frequency Trend (Hz)
Frequency
£2.40Hz
£0.80Hz
£0.00Hz
58.40Hz
3£.40Hz
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EN50160 4.2.2: Supply Voltage Variations

Nominal Voltage: 277.00V L-N / 480.00V L-L
Parameter definition: 10 minute mean RMS value of the supply voltage
Limitation: For systems with a synchronous connection to an interconnected system
EN50160 Requirement Me\a;:::;ziu Me\a;(s)::;zi L2 Mec:::;zi L3 Result
95% of week: 249.30V - 304.70V 282.90V~287.25V 282.60V~286.70V 280.90V~285.20V PASS
100% of week: 235.45V - 304.70V 281.85V~287.85V 281.60V~287.25V 279.65V~285.70V PASS

Voltage Trend L-M

— LM L2-M — L3N
204 7OV
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235 45y
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“oltage Trend L-L
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EN50160 4.2.3: Flicker Severity

Parameter definition:

Long term flicker severity PIt (2 hour intervals)

Limitation: Under normal operating conditions
EN50160 Requirement Measured L1 Pit Measured L2 PIt Measured L3 PIt Result
95% of week: Plt< 1 0.09 0.09 0.10 PASS
Flicker Trend
— Flicker L1 Flicker L2 =— Flicker L3

12472011 122011 1072872011 1272011 12872011 1022011 132011
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Flicker Distribution
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EN50160 4.2.4: Voltage Unbalance

Parameter definition: 10 minute mean RMS values of the negative sequence ratio u2
Limitation: Under normal operating conditions
EN50160 Requirement Measured Unbalance u2 Result
95% of week: 0% ~ 2% u2 0.20% PASS

Unbalance Trend

Unbalance
2.00%
U jorz42011 22001 WN2602011 0 INZR20TT 10282011 1022011 100302011
Mon Tue Wed Thu Fri Sat Sun

Unbalance Distribution
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EN50160 4.2.5: Harmonic Voltages

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

Limitation: Under normal operating conditions

L1-N Harmonics Table

Odd Harmonics
Not multiples of 3 Multiples of 3 Even Harmonics
Order | EN50160 Order | EN50160 Order | EN50160
h limit 95% value Result h limit 95% value Result h limit 95% value Result
H5 6.0% 0.974% PASS H3 5.0% 0.478% PASS HZz 2.0% 0.031% PASS
H7 5.0% 0.961% PASS HS 1.5% 0.115% PASS H4 1.0% 0.034% PASS
H11 3.5% 0.444% PASS H15 0.5% 0.094% PASS Hé 0.5% 0.038% PASS
H13 3.0% 0.276% PASS H21 0.5% 0.029% PASS H8 0.5% 0.033% PASS
H17 2.0% 0.183% PASS H10 0.5% 0.026% PASS
H19 1.5% 0.059% PASS H12 0.5% 0.027% PASS
H23 1.5% 0.043% PASS H14 0.5% 0.029% PASS
H25 1.5% 0.041% PASS H16 0.5% 0.026% PASS
H18 0.5% 0.026% PASS
H20 0.5% 0.027% PASS
Haz 0.5% 0.026% PASS
L2-N Harmonics Table
Odd Harmonics
Not multiples of 3 Multiples of 3 Even Harmonics
Olgel’ EI\;?%GO 95% value Result Olgel’ EI\;?%GO 95% value Result Olgel’ EA;%;GO 95% value Result
H5 6.0% 1.061% PASS H3 5.0% 0.246% PASS HZz 2.0% 0.030% PASS
H7 5.0% 0.686% PASS HS 1.5% 0.160% PASS H4 1.0% 0.035% PASS
H11 3.5% 0.545% PASS H15 0.5% 0.158% PASS Hé 0.5% 0.032% PASS
H13 3.0% 0.289% PASS H21 0.5% 0.034% PASS H8 0.5% 0.033% PASS
H17 2.0% 0.184% PASS H10 0.5% 0.028% PASS
H19 1.5% 0.051% PASS H12 0.5% 0.029% PASS
H23 1.5% 0.055% PASS H14 0.5% 0.029% PASS
H25 1.5% 0.036% PASS H16 0.5% 0.028% PASS
H18 0.5% 0.027% PASS
H20 0.5% 0.027% PASS
Haz 0.5% 0.027% PASS
L3-N Harmonics Table
Odd Harmonics
Not multiples of 3 Multiples of 3 Even Harmonics
Order | EN50160 Order | EN50160 Order | EN50160
h limit 95% value Result h limit 95% value Result h limit 95% value Result
H5 6.0% 0.863% PASS H3 5.0% 0.275% PASS HZz 2.0% 0.029% PASS
H7 5.0% 0.913% PASS HS 1.5% 0.103% PASS H4 1.0% 0.028% PASS
H11 3.5% 0.483% PASS H15 0.5% 0.067% PASS Hé 0.5% 0.032% PASS
H13 3.0% 0.193% PASS H21 0.5% 0.028% PASS H8 0.5% 0.029% PASS
H17 2.0% 0.175% PASS H10 0.5% 0.026% PASS
H19 1.5% 0.054% PASS H12 0.5% 0.026% PASS
H23 1.5% 0.050% PASS H14 0.5% 0.028% PASS
H25 1.5% 0.044% PASS H16 0.5% 0.027% PASS
H18 0.5% 0.026% PASS
H20 0.5% 0.026% PASS
H22 0.5% 0.026% PASS
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EN50160 4.2.6: Interharmonic Voltages

Parameter definition: 10 minute mean RMS values of each interharmonic voltage group.
Limitation: Levels are under consideration in EN50160, but there are no limits at
present.

L1-N Interharmonics Table

Odd Interharmonics
Not multiples of 3 Multiples of 3 Even Interharmonics
Order h Ax:{sge 95% value vl\:ﬁxxe Order h Ax:{sge 95% value vl\:ﬁxxe Order h Axglrsge 95% value vl\:ﬁxxe
IH5 0.033% 0.046% 0.073% IH3 0.032% 0.043% 0.056% IH2 0.031% 0.041% 0.064%
IH7 0.030% 0.040% 0.055% IH9 0.030% 0.039% 0.066% 1H4 0.032% 0.044% 0.054%
IH11 0.030% 0.040% 0.062% IH15 0.031% 0.040% 0.062% IH6 0.032% 0.046% 0.065%
IH13 0.031% 0.042% 0.059% IH21 0.030% 0.039% 0.057% IH8 0.030% 0.039% 0.053%
IH17 0.031% 0.040% 0.055% IH10 0.030% 0.039% 0.055%
IH19 0.031% 0.040% 0.059% IH12 0.032% 0.041% 0.058%
IH23 0.030% 0.040% 0.048% IH14 0.031% 0.040% 0.061%
IH16 0.032% 0.041% 0.070%
IH18 0.031% 0.040% 0.057%
IH20 0.031% 0.040% 0.063%
IH22 0.031% 0.039% 0.060%
L2-N Interharmonics Table
Odd Interharmonics
Not multiples of 3 Multiples of 3 Even Interharmonics
Order h Axglrsge 95% value vl\gﬁ,xe Order h Axglrsge 95% value vl\gﬁ,xe Order h Axglrsge 95% value vl\gﬁ,xe
IH5 0.034% 0.047% 0.068% IH3 0.033% 0.045% 0.060% IH2 0.032% 0.044% 0.062%
IH7 0.032% 0.043% 0.058% IH9 0.031% 0.041% 0.061% 1H4 0.033% 0.044% 0.061%
IH11 0.032% 0.044% 0.063% IH15 0.032% 0.043% 0.065% IH6 0.033% 0.046% 0.062%
IH13 0.033% 0.044% 0.066% IH21 0.031% 0.041% 0.062% IH8 0.031% 0.040% 0.059%
IH17 0.032% 0.042% 0.059% IH10 0.032% 0.042% 0.061%
IH19 0.032% 0.041% 0.056% IH12 0.034% 0.043% 0.066%
IH23 0.031% 0.041% 0.054% IH14 0.033% 0.042% 0.066%
IH16 0.034% 0.045% 0.065%
IH18 0.032% 0.042% 0.062%
IH20 0.032% 0.043% 0.059%
IH22 0.032% 0.041% 0.056%
L3-N Interharmonics Table
Odd Interharmonics
Not multiples of 3 Multiples of 3 Even Interharmonics
Order h Az::’sge 95% value vl\:ﬁxxe Order h Az::’sge 95% value vl\:ﬁxxe Order h Az::’sge 95% value vl\:ﬁxxe
IH5 0.031% 0.040% 0.050% IH3 0.031% 0.041% 0.057% IH2 0.030% 0.039% 0.056%
IH7 0.030% 0.039% 0.050% IH9 0.030% 0.038% 0.048% 1H4 0.031% 0.040% 0.049%
IH11 0.030% 0.039% 0.049% IH15 0.031% 0.040% 0.054% IH6 0.031% 0.042% 0.060%
IH13 0.031% 0.041% 0.058% IH21 0.030% 0.039% 0.054% IH8 0.030% 0.039% 0.054%
IH17 0.030% 0.039% 0.052% IH10 0.030% 0.038% 0.053%
IH19 0.030% 0.039% 0.051% IH12 0.032% 0.041% 0.053%
IH23 0.030% 0.039% 0.052% IH14 0.031% 0.039% 0.056%
IH16 0.032% 0.041% 0.055%
IH18 0.030% 0.039% 0.053%
IH20 0.030% 0.038% 0.054%
IH22 0.030% 0.039% 0.049%
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EN50160 4.3.1: Interruptions
No interruptions during 10/24/2011 — 10/30/2011
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EN50160 4.3.2: Dips
No dips during 10/24/2011 — 10/30/2011
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EN50160 4.3.3: Swells
No swells during 10/24/2011 — 10/30/2011

www.|lER.com

13



www.PQube.com

PSL Demonstration Unit - Calendar Week 43-2011

EN50160 4.3.4: Transient overvoltages
No transients during 10/24/2011 — 10/30/2011
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Conclusions

EN50160 Compliance
10/24/2011 - 10/30/2011

EN50160 Pass-Fail Requirements Table

EN50160 EN50160
Section Power Quality Parameter Compliance Remarks
421 Power Frequency PASS Coverage 99.90%
422 Supply Voltage Variations PASS Coverage 99.90%
4.2.3 Flicker Severity PASS
424 Voltage Unbalance PASS
425 Harmonic Voltages PASS
EN50160 Additional Information Table
EN50160 Section Power Quality Parameter Remarks
4.2.6 Interharmonic Voltages Data only
427 Mains Signaling Not measured
4.3.1 Interruptions
43.2 Dips
4.3.3 Swells
43.4 Transient overvoltages
Note 1: During 10/24/2011 — 10/30/2011 measurements were made 99.90% of the time
Note 2: Low Voltage Systems (< 1 kV) limits were used.
Note 3: Flagged data was excluded from this report.
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