A new market for residual current protection

In this article by David Pitt, Product Manager Circuit-Breakers, Eaton MEM, he looks at the opportunities provided by application of RCBOs to 110V power supplies, such as on building sites and the like:

A range of combined miniature circuit-breakers and residual current devices (RCBOs) for use with 110V power supplies has recently been introduced by Eaton’s MEM in response to demand from specifiers. The obvious application is on construction sites but two early applications that prompted the launch were for supplies to an outdoor market and a dockside materials handling system. Water authorities have also shown particular interest in the concept.  

It might be argued that the use of a step-down transformer having a 110V secondary, centre tapped to earth, is sufficient to protect users in the construction industry and other external environments. The 55V maximum voltage to earth is only marginally higher than 50Vac, which is regarded as the limit for safety (for example it is the upper limit for safety extra low voltage - SELV - protection).

However this does not mean that 55V, or even 50V, is 'safe'. A person coming into contact with a voltage of 55V could experience a shock current of 55mA (based on a typical body impedance of 1000ohms). This will produce severe shock and the victim may be unable to let go. If the current flow is not interrupted, irreversible damage may be done to the heart, or the victim may even suffer cardiac arrest.   (Calculations of maximum earth loop impedance which use 50V as a basis, relate to the operation of residual current devices designed to disconnect the circuit within milliseconds in the event of an earth fault current flowing at this voltage.)

Another reason for using residual current protection with 110V centre-tapped supplies is the need to satisfy the requirements of BS 7671 (The IEE Wiring Regulations) for protection against indirect contact by fuses or circuit-breakers.  Where the earth fault loop impedance does not satisfy the requirements of BS 7671, or where  there is any doubt about its consistency (as with temporary site supplies), alternative methods of protection must be used. The normal solution is a residual current device (RCD).

RCBO design:

55-0-55V supplies call for two-pole RCDs switching the two phase lines, but leaving the earth intact. The phase lines pass through the RCD sensor coil so that any current leakage to earth from either phase will create an imbalance in the coil, causing the device to trip. 

The solution offered by Eaton MEM is based on the company's 'pod' RCBO, thought to be unique. This is a combined miniature circuit-breaker (MCB) and RCD, offering the benefits of both overcurrent protection and residual current protection in the width of a normal MCB. Residual current protection is provided by a field-fittable 'pod' which clips onto the MCB. This modular approach means that any combination of overcurrent rating and residual current rating is possible.

A normal two-pole MCB can be used but the 'pod' has to be designed for 110V operation.   
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An Eaton RCBO ‘pod’ device for 110V use.

In view of the increasing demand for residual current devices for 55-0-55V systems, Eaton MEM decided to add two versions of the 110V RCD pods to its standard product range. These offer 30mA or 100mA sensitivity and are configured for use on any Memshield 2 double-pole Type B or Type C miniature circuit-breaker. The MCBs are available in ratings from 6A right up to 63A in a width of only 18mm per pole.  The 'pod' is clipped onto one pole of the MCB so that it does not increase the width.

This approach offers contractors and specifiers the choice of 32 different MCB/RCD combinations using standard Type B and C Memshield 2 double-pole circuit-breakers and the two RCBO pods. Eaton MEM is prepared to supply the RCBOs factory-assembled to special order.

Applications:

Birmingham outdoor market comprises 30 fixed stalls, and has been built alongside Birmingham's new Bullring development. This has 110V lighting and 110V socket-outlets to feed cash registers, weighing machines etc.
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Birmingham Outdoor Market.

Mike Townsend, Urban Design, Birmingham City Council says "We needed to ensure that the highest levels of safety were implemented and maintained due to the fact that we were working in an outside environment, regularly used by members of the public. With this in mind we decided to use RCD protection in conjunction with centre-tapped supplies."   

Electrical contractor, WT Parker of Telford, approached several manufacturers in its search for a suitable two-pole device for operation at 110V. Eaton MEM was prepared to produce the devices specially. These were installed in the existing Memshield 2 double-pole distribution board.
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Eaton’s RCBO’s as fitted to the distribution board..

"Now we know we can get them from MEM if we need to install them anywhere else" says Rob Ford of W.T Parker.
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A second view of Birmingham Outdoor Market.

In the second application example, that of dockside power, in Mersey Docks, a new animal feed unloading system, possibly the largest in Europe, takes feed from the dockside to a storage area about half a mile away. The material is unloaded from ships by mobile crane and transferred to a hopper; this discharges onto a conveyor which carries the feed to the storage area.

The whole installation is controlled by progammable logic controllers (PLCs) fed by 110V centre-tapped power supplies. There are four separate panels and each has RCBO protection on both the primary and secondary side of the transformer. At one time such controls would have been supplied by a 110V phase-to-earth supply, explains Gary Wood of Prestige Control Systems who carried out the installation.   Modern requirements call for a centre-tapped supply.

Gary Holcroft, engineer with Mersey Docks points out that even if 50V is regarded as a 'safe' voltage, then additional protection should be provided where the voltage is higher than this - however small the difference. However, he also stresses that a victim can receive a severe shock at 50V. The problem of earth fault loop impedance values, especially with the length of the 55-0-55V connection to the storage area, reinforced the need for RCBO protection.

Conclusion:

Although the incentive for the 110V RCBO development was for dockside power supplies and an outdoor market, the main application is probably in the construction industry where 110V centre-tapped supplies are used extensively for temporary site power. The temporary nature of these supplies means that earth fault loop impedance values are frequently unpredictable.

