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Question 1 

The electrical network of an industrial plant (nominal length 2 km) has to be 

monitored to estimate the current harmonic distortion. The current that flows 

through the network has a root mean square (rms) value in the range 

(2 ÷ 50) A and a crest factor (peak to rms ratio) of 4.0. The available current 

sensors have a bandwidth of 2.5 kHz and an output voltage expressed as: 

out IN OFF
v S i v= ⋅ +  

where S = 0.1 mV/A, 0.05% and vOFF = 0 ± 2 µV. 

The main requirements are:  

 current resolution: 40 mA 

 current uncertainty: 200 mA 

 measuring nodes 100 m away from each other; 

 samples acquired at each node sent to a central PC, which is 

located at one end of the plant, where an FFT algorithm is 

implemented that has to provide a frequency resolution of 50 Hz; 

 data has to be updated every 2 s. 

Design the data acquisition system providing details about conditioning circuitry, 

Analogue-to-Digital Converter and data-communication bus. 

 














