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Context & Objectives

Electromagnetic

interference
« Differential-mode

noise of hundreds
of kHz

Passive filters

Power Converters

e ) S e 3 R
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Frequency (kHz)

d ... but passive EMC filters imply undesired effects on NB-PLC

v'Notching effects due to parallel and/or series resonances

Analysis of the potential influence of EMC filters on NB-PLC signals
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Measurement setup & Methodology
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Measurement setup & Methodology

= Two different parameters
calculated:
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Measurement setup & Methodology

= Two different parameters
calculated:

v Signal attenuation due to EMC
filters

v" Frame Error Rate (FER) vs Signal
to Noise Ratio (SNR) curves

CH.1 I CH. 2 I CH.3 I CH. 4 I CH.5 I CH. 6 I CH.7 I CH. 8

f(kHz) 42 89 97 144 151 198 206 253 261 308 315 362 370 417 424 471

University of the Basque Country (UPV/EHU), Spain



Measurement setup & Methodology

= Two different parameters
calculated:

v Signal attenuation due to EMC
filters
v" Frame Error Rate (FER) vs Signal
to Noise Ratio (SNR) curves
« SNR threshold fora FER of 5%
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Measurement setup & Methodology

PLC filter = Two different parameters
calculated:
v Signal attenuation due to EMC
' LISN " LISN ® LISN filters ]
Qer O O O . e v Frame Error Rate (FER) vs Signal
L JF—F to Noise Ratio (SNR) curves
Verade ariable  arble - SNR threshold for a FER of 5%
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f(kHz) 42 89 97 144 151 198 206 253 261 308 315 362 370 417 424 471
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Results. Impedance measurements
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Results. Impedance measurements
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Results. Impedance measurements
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Results. Attenuation due to EMC filters

Blue line: EMC filter connected at A

Red line: EMC filter connected at B « Very low attenuation when connecting filters at A and B
Green line: EMC filter connected at C
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Results. Attenuation due to EMC filters

Blue line: EMC filter connected at A

Red line: EMC filter connected at B « Very low attenuation when connecting filters at A and B
Green line: EMC filter connected at C
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Results. Attenuation due to EMC filters

Blue line: EMC filter connected at A

Red line: EMC filter connected at B « Very low attenuation when connecting filters at A and B
Green line: EMC filter connected at C

- High attenuation at some frequencies when connecting
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Results. Attenuation due to EMC filters

Blue line: EMC filter connected at A

Red line: EMC filter connected at B « Very low attenuation when connecting filters at A and B
Green line: EMC filter connected at C

- High attenuation at some frequencies when connecting
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Results. FER-SNR curves

. FER-SNR curve on channel 4
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Results. FER-SNR curves

FER-SNR curve on channel 4
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Results. FER-SNR curves

FER-SNR curve on channel 4
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Results. Filters reversed
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Results. Filters reversed

Impedance modulus of 5500.2052 reversed
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Results. Filters reversed

Blue line: EMC filter connected
Red line: EMC filter connected reversed
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Conclusions

= Potential effects of EMC filters on NB-PLC were analyzed
= EMC filters:

v Introduce impedance variations

v Introduce high attenuation when connected near the receiver
« Due to the capacitive interface of the filters with the grid
« Might cause communications to fail

v Do not introduce abrupt variations in the channel characteristics—>SNR
thresholds not affected

University of the Basque Country (UPV/EHU), Spain



