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Question:   For level of protection "ia", is the application of controllable semiconductor components in a series path permitted as a method of achieving voltage limiting? 

Background:
The growing complexity and density of today’s electronic circuit designs require means other than “classical” shunt voltage limiters (e.g. zener diodes, crowbars) to achieve the limitation of energy for IS circuits because of power losses and the need for higher accuracies.

The following figure shows schematically a voltage limiter which uses series components and shunt elements to limit the voltage Uo followed by a resistor R to limit the output current Io.
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Answer: 

Yes.

Clause 7.5.3 describes series current limiters to limit the output current Io of an intrinsically safe circuit. The use of controllable semiconductors for the Io limitation for level of protection “ia” is not permitted because of the possibility of brief transients in the case of shortening the output in the presence of an explosive atmosphere (zone 0). The series components in the voltage limiter shown in the figure above act only if an internal failure happens and not when the output is short circuited. The probability to get an internal failure at the same time as the output is shortened is ceasing to exist. 

The use of series components in voltage limiters for level of protection “ia” is permitted if the input of the shown voltage limiter (marked with *) in the figure) is fed from one of the following:
a) an infallible transformer in accordance with 8.1;

b) a diode safety barrier in accordance with Clause 9;

c) a battery in accordance with 7.4;

d) an infallible shunt safety assembly in accordance with 8.6.
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