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Guidelines for the selection 
of AC-DC sensit ive RCDs

Sporadic tr ipping of RCDs
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Basic circuit for electronic
operating equipment in 
accordance with DIN VDE 0100 530

Three-phase full bridge circuit
Three-phase star circuit
Full bridge circuit between external conductors
Single-phase detection with smoothing

Systems with frequency converters: 
● Pumping, air conditioning 
   and ventilation systems
● Escalators and wheelchair systems
● Medical devices
and also
● Solar power plants
● Welding plants
● UPS systems

Will the breaker be 
used for a plant 
where fire is a 
potential hazard?

Examples:
● Agricultural facilities
● Biogas plants
● Paint shops
● Joineries
● Refuelling systems
● Warehouses

Is a fire protection 
threshold of 420 mA 
too high
or

are frequencies greater 
than 20 kHz?

DFS 4 B NK

meets conventional required fire protection 
levels of 300 mA at frequencies 
up to 100 kHz

Result: optimal 
system protection

DFS 4 B+

meets required fire protection levels 
of 420 mA at frequencies 
of only 20,000 Hz or lower

Result: limited 
system protection

DFS 4 B SK

With a tripping threshold of 2 A 
at frequencies above 2 kHz, 
this breaker protects 
against high 
leakage currents.

Use conventional
type A RCCB

The DRCA 1 (Doepke Residual Current 
Analyzer) measurement system can 
be used to take reliable measurements 
of leakage and residual currents. 
This measurement system is able to 
measure and give a detailed analysis of 
residual currents.

The initial idea for a residual current 
analyser arose from a constantly 
recurring problem: AC-DC sensitive 

RCDs (Residual Current Devices) 
tripped even when there was no 
apparent residual current. The ever 
increasing use of frequency converters 
with filter technology often generates 
high leakage currents, mostly falling 
within the pulse frequencies of these 
devices. An RCD treats leakage and 
residual currents in the same way, 
causing it to trip when residual current is 
correspondingly high. The DRCA 1 can 

be used to analyse residual currents 
and monitor their effect on type B RCDs 
in a targeted way. 
The measurement system consists 
of three components: A transformer is 
electrically installed in the distribution 
board requiring analysis, at the point 
where the residual current circuit-
breaker is located, in order to ensure 
that the relevant currents are measured. 
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DRCA 1 wiring diagram

Installation of analysis software

Overview RCD series DFS 4 B
values show effective tripping current in %
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The transformer is connected to an 
external measurement unit, which 
in turn is connected via USB to a PC 
or notebook. The actual analysis 
software is installed on a computer 
with a Windows operating system. 
A range of analysis functions for 
the DRCA 1 are available.   

Alternating currents with amplitudes 
up to 10 A and frequencies from 10 Hz 
to 100 kHz are measured. There are 
several ways to analyse the signal: 
the signal's progression can be  
displayed, a frequency analysis  
can be carried out or an effective value 
diagram can be generated. Switching 

processes can also be detected 
via a trigger menu. The integrated 
long-term measurement module 
is the perfect solution for sporadic 
problems with high leakage currents.  




