Guide to RCD discrimination

David Pitt, Circuit Breaker Product Manager, at Eaton MEM takes a look at discrimination in terms of RCDs:

Discrimination (or selectivity) is the selection of protective devices so that the device nearest to a fault will operate rather than any upstream device. The purpose is to ensure that the fault is isolated and supply is maintained to other parts of the installation without disruption.

For example, in a domestic installation, a fault in a ring final circuit should result in the protective device for that circuit operating, while lighting and other circuits remain energised. If the fault resulted in operation of the supply authority's service fuse, loss of power for lighting and other circuits could present a safety risk and would result in unnecessary cost and inconvenience for the householder.

Discrimination may apply to:

· Overcurrent protective devices (circuit-breakers and/or fuses).

· Residual current devices (RCDs).

Where RCDs are used in cascade, for example as the main switch in a domestic consumer unit and for protection of individual final circuits downstream, special care is needed to ensure discrimination.

BS 7671, The IEE Wiring Regulations, states quite simply, for overcurrent protection or RCDs, that any intended discrimination in their operation must be achieved. But how is that need determined?

Regulation 531-02-09: Where, for compliance with the requirements of the Regulations for protection against indirect contact or otherwise to prevent danger, two or more RCDs are in series, and where discrimination in their operation is necessary to prevent danger, the characteristics of the devices shall be such that the intended discrimination is achieved.

Regulation 533-01-06: Where necessary, to prevent danger, the characteristics and setting of a device for overcurrent protection shall be such that any intended discrimination in its operation is achieved. 

Forms of discrimination:

There are three principal aspects to discrimination:

Overload discrimination relates to the magnitude of the fault current - for this the upstream device must always have a higher continuous current rating and a higher instantaneous pick-up value than the next device downstream.

Short-circuit discrimination must be considered in any situation where high prospective fault levels exist. This occurs where the earth fault loop impedance is low, for example if the installation is close to the local transformer substation. A short-circuit at, or close to, the protective device will involve exceptionally high energy levels (bearing in mind that energy, I2t, is related to the square of the current).

Time discrimination relates to the time during which the circuit-breaker ‘sees’ the fault current.  This requires the use of adjustable time delay settings in upstream devices.  In addition the upstream device must be able to withstand the thermal and electrodynamic effects of the full prospective fault current during the delay period.

However, this VoltiBULLETIN concentrates upon RCDs, so overcurrent protection devices will be ignored in this article, except in relation to RCDs.
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Eaton RCDs.

RCDs:

When two or more RCDs are used in succession, it is necessary to use a time delayed upstream device to achieve discrimination. This is because the operating characteristics of the RCD are quite different from those of a fuse or circuit-breaker. If an RCD sees a fault in excess of its rated tripping current, it will trip irrespective of the level of the fault. So a 100mA device and a 30mA device in cascade will both trip if there is a fault of, say, 500mA.

Time delayed 100mA and 300mA RCDs are available in addition to standard 'instantaneous' devices. Typically, standard 10mA, 30mA, 100mA or 300mA devices will trip within 100ms while time-delayed devices will trip within 300ms at earth leakage currents equal to their rated sensitivity.

These comments apply equally to the residual current protection offered by combined MCB/RCD units (RCBOs).  

Conclusion

The electrical contractor should not be put off by the apparent complexity of pages of time/current characteristics and tables of pre-arcing and total let-through energy for fuses and circuit-breakers. Overload discrimination and time discrimination can be determined relatively easily. Even short-circuit discrimination has been simplified by the availability of tables indicating the level of discrimination achieved for each combination of devices.

These and other related issues are covered in a useful 86-page Guide to Circuit Protection and Control available from Eaton MEM (www.memonline.com), Reddings Lane, Birmingham B11 3EZ. 

 

