The RCD Handbook

BEAMAInstallation Guide to the Selection and Application of Residual Current Devices
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BEAMAInstallation has introduced a new RCD Handbook. Available from BEAMA, price ₤30, this very useful and comprehensive 60-page publication can be supplied in either paper or CD formats, and is profusely illustrated with a wealth of schematics and diagrams. A huge amount of relevant technical information is provided also, and this Guide should be a ‘must’ for the library of electrical contractors and installers or all sizes, as James Hunt reports:

Voltimum users please note - one lucky winner can win a FREE copy of this excellent publication (either hard copy or CD – please specify) by clicking here to send an email with your contact details to Voltimum UK !!

‘BEAMAInstallation Guide to the Selection and Application of Residual Current Devices’ is the Guide’s full title, and this is the key to what it contains. Residual Current Devices (RCDs) have been around for a long time now. They are designed to provide the highest degree of protection against the risk of electrocution, and the publishers make this point in the strongest way from the outset by saying: ‘To appreciate the importance of an RCD it is helpful to understand how much electrical energy it takes to kill a human being. The smallest fuse used in a normal electric plug is 3A; it takes less than one twentieth of that current to kill an adult in less than one tenth of a second.’ The point is amplified by the provision of a significant section on the nature of electricity and its effects on the human body – risks of electrocution, and types of risk. These are evaluated in terms of current flowing and operating frequency, and the resultant physical effects are provided – useful for those involved in workplace safety issues in its own right.

The Guide also makes strong points about the use of electricity being so much a part of every day life that it is often taken for granted. It is pointed out that the risks associated with its use at home, and at work, are often underestimated or misunderstood. They are emphasised - in a typical year, 19 people die from electric shock in the home and a similar number die in other buildings. Fire brigades are called to 10,000 incidents attributed to electrical faults, of which half are in the home.

This is followed by chapters on the principles of shock protection, and of earthing systems (eg: earthed equipotential bonding), so this publication is, in fact, far more than just a guide on RCD selection. It is a fundamental requirement of BS 7671 that all persons and livestock are protected against electric shock in any electrical installation, and the point is made that automatic disconnection of supply is just as important for proper protection against indirect contact shock as good earthing. This leads logically into RCDs and indirect contact shock protection, as well as protection against direct and indirect contact.

RCD types and applications:

In terms of its stated objective of being a guide to the selection and application of RCDs, The RCD Handbook starts by explaining, in simple terms – with a water flow analogy - how an RCD works. It follows this in an overview by first providing a definition of an RCD, followed by examination of the method of operation in more detail, tripping, testing etc. Each basic type of residual current device is examined in turn: RCCB; RCBO; SRCD; PRCD; CBR; RCM and MRCD. Indeed, there may well be types of RCD in this list that many installers have not heard about. In addition, in later chapters, their construction is fully described and illustrated.

In application, The RCD Handbook looks closely at generic RCD applications, and there are chapters on the use of RCDs in reduced and extra-low voltage, and for supplementary shock protection in direct contact shock protection applications.

Fire protection is also well covered. It is widely accepted that RCDs can reduce the likelihood of fires associated with earth faults in electrical systems, equipment and components by limiting the magnitude and duration of current flow. The point is made that the ability to provide added protection against the risk of fire is recognised in BS 7671. The RCD Handbook therefore examines fire protection in general terms, and looks at protective measures as a function of external influences, such as wiring systems and electrical equipment being exposed to the harmful build-up of materials, such as dust or fibre likely to present a fire hazard.

Bad wiring practice:

All this knowledge is very useful in itself, but it could all be for nothing if it isn’t put into practice correctly. Therefore, The RCD Guide examines the issue of bad wiring practice, including inadequate earthing or bonding, wires trapped during installation, insulation damaged during installation, and bad system design. It is pointed out that RCDs are not a substitute for good wiring practice, but that correctly installed RCDs will continue to provide a high degree of protection against the risks of electrocution and fire even when an installation deteriorates because of poor maintenance or lack of compliance with BS 7671.

But still, there are horror stories, so bath, lawn and other, more unusual, case histories are provided to make the point. And typical risks are also provided, such as mechanical damage to cables, penetration of cable insulation in walls and beneath floorboards, cutting the supply lead or an extension lead with an electric lawn mower or hedge trimmer, trapped or poorly maintained extension leads, vermin, and risks associated with bathrooms. The fire risk associated with fixed electrical appliances is also covered.

Selection guide:

All of this information leads to the chapter on RCD selection. This, and subsequent chapters have been designed to help the specifier, installer and end user decide on the appropriate residual current protection. RCD selection criteria are examined for the different types of RCD. More case histories illustrate the point.
RCD selection guides are provided to help the specifier or installer decide on the

most appropriate solution to common installation arrangements, including commercial/industrial systems such as  transformers, main incomers, main switchboards, panelboards, distribution boards, and consumer units. Methods of ensuring effective discrimination are provided.

The RCD Handbook has important chapters on the topics of operation and maintenance, including testing by end users and installers (such as earth loop impedance testing) for each type of device. Troubleshooting is also included – another highly useful feature of this comprehensive publication.

Although today’s RCDs are very reliable, occasionally, conditions can occur (eg: transient surge currents, or combinations of supply network transient overvoltages and capacitance to earth) within an installation that can cause an RCD to trip when no apparent fault condition can be found. This ‘spurious’ or ‘nuisance’ tripping can be a source of considerable frustration for electrical contractors. The RCD Handbook helps readers understand the reasons for unwanted tripping and shows how methodical courses of action will overcome such problems. 

Fault finding on RCD-protected installations is covered in detail for common, and not so common situations. Other situations, such as contamination of insulation by certain fluids are also covered. Full conclusions are drawn; very important in such a lengthy document as this. 

This is not quite the end, though, as The RCD Handbook finally concludes by listing relevant publications to which it has referred, even if not specifically mentioned in the text, and terms and definitions are provided. These, and the bibliography alone, are highly useful features of this excellent publication. 

In short, the ‘BEAMAInstallation Guide to the Selection and Application of Residual Current Devices’ should be considered a ‘must’ for the library of all electrical contractors and installers of all sizes.

In producing this Handbook, BEAMA has had the support of, and contributions from, the Institution of Electrical Engineers (IEE), the Health and Safety Executive (HSE), and the National Inspection Council for Electrical Installation Contractors (NICEIC). In addition, the IEC, BSI, IEE and the DTI have all been consulted for standards and publication references. 

To obtain a copy, contact BEAMA on tel: 020 7793 3000, email: info@beama.org.uk , or go to the website at www.beama.org.uk.
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