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Reliable Measurements 
for LVDC grids and DC metering

WP4: 
Metrological framework for practical surveys of 
“Compatibility level” and “Planning level” of DC PQ 
in LVDC grids (SUN, VSL, INRIM, LNE, CIRCE, TU-E, EDF)
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DC Power Quality - Phenomena
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DC Power Quality – Severity indexes
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DC Power Quality - Compatibility Level
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Compatibility Level Assessment

• Define PQ severity indexes and Standard Measurement Procedures

• Monitor severity indexes over the time

• Calculate 95% percentile values (Compatibility Levels)

• Check compliance with standard limits
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Experimental Application
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Experimental Application
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Event Flagging for ripple assessment

• Severity index measurement methods for stationary PQ disturbances are not applicable or 
lead to unreliable results when transient disturbances occur.

• for example, it is meaningless to measure spectral components when voltage dips, swells, 
or interruptions occur. 

• the presence of a transient phenomenon should be preliminary detected by proper trigger 
mechanisms and corresponding data should be flagged and not analyzed
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Event Flagging for ripple assessment

98 flagged time-frames

• Interruption

• Dip/Swell

• Transients
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Ripple Analysis – time domain

෠𝑋𝑟𝑚𝑠
2 = 𝑥 𝑡 − 𝑋0 𝑡

2
𝑇 T=200 ms 𝑋𝑝𝑝

𝑘 = max𝑘 𝑥 𝑡 − 𝑋0 𝑡

−min𝑘 𝑥 𝑡 − 𝑋0 𝑡

Ripple Peak to Peak Value  (V)Ripple Rms Amplitude (V)

Def:

Compatibility Level of
Rms Amplitude  = 0.44 V

Compatibility Level of
Peak to Peak Value = 2.1 V
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Ripple Analysis – frequency domain

Definition
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Ripple Analysis – frequency domain

Results

Reference
Frequency [Hz]

0 100 300 600 900 1500 2500 6000 20k 40k 60k 80k 100k 120k 140k

Mean [V] 727,04 0,24 0,1 0,04 0,03 0,06 0,05 0,09 0,13 0,12 0,12 0,14 0,2 0,15 0,11

95% percentile
[V]

749,37 0,39 0,16 0,04 0,03 0,06 0,05 0,1 0,13 0,12 0,12 0,15 0,21 0,17 0,11
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Conclusions

• Standard procedures able to assess PQ severity was defined

• Trigger procedures for flagging was defined

• Procedures was successfully applied in field measurements

• More field data are required for fixing limits
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