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 Abstract
 Rogowski current transducers comprise a Rogowski coil and integrator connected by a co-axial cable.
The coil and cable behave as transmission lines with different impedances and correct termination
presents diff iculties which can result in reflections which appear as rings on the measured waveform.
This paper investigates and models the coil -cable behaviour and the integrator behaviour and compares
model predictions with experimental measurements

 Introduction
Measurement of current using a Rogowski coil i s now becoming a recognised technique with the
advantages of non-saturation, high bandwidth, isolation, non-obtrusiveness and ease of use.

Figure 1. shows a typical transducer with a relatively thin flexible Rogowski coil connected to a battery
powered integrator.

Figure 1. An RGF Rogowski Current Transducer

Figure 2. The basic Rogowski transducer



The Rogowski coil , ill ustrated by Figure 2, comprises a plastic former with a winding of uniform turns
density N (turns/m) and turn area A (m2).  If it is formed into a closed loop surrounding the current to
be measured I then the voltage E induced in the coil i s theoretically independent of the loop shape or the
position of current within the loop and is given by

dt

dl
HE = (1)

where the coil sensitivity H(Vs/A) is given by

NAµH o= (2)

The coil voltage E requires integration so as to product the desired analogue measurement of
instantaneous current.  With an integrator time constant Ti, the resultant output voltage is

Vout = Rsh I (3)

where Rsh = H/Ti is the transducer sensitivity (V/A).

Passive integration can be used (e.g. using a CR network where Ti=CR) but, for acceptable values of
Rsh, Ti needs to be relatively small and this limits the transducer bandwidth to relatively high
frequencies.  For a wide-bandwidth transducer it is necessary to utili se an electronic integrator.

The Rogowski coil i s usually connected to the integrator unit by a co-axial cable of typically a few
metres length.  If the cable is directly connected to the coil the cable capacitance Co  (typically a few
hundred pF) shunts the coil i nductance L and the resultant LCo product dictates the bandwidth of the
measurement.  With typical coil i nductances of 10 to 100µH this sets a coil bandwidth limit of typically
1 to 3 MHz, which is further reduced by the dynamics of the integrator.

Figure 3. Coil equivalent circuit with terminating resistance Rd and series resistor Ro (Ro >>Rd)
mounted at the coil end or the cable end.

To achieve high bandwidths in excess of 10MHz for measuring currents in switching semiconductors it
is necessary [1] to situate the integrator resistor Ro in series between the coil and the cable as shown in
Figure 3.  The resultant behaviour has had detailed examination in previous publications [2,3,4].  The

coil bandwidth is now dependant on the product LC ( LC is the coil transit delay), where C is the coil

capacitance and is relatively small compared with that of the cable Co.  The integrating resistor Ro

effectively decouples the coil from the cable and the coil can be properly terminated with a damping
resistor Rd as shown to minimise reflections or rings.




