SiE earth leakage protection in aggressive environments:

Protection of people and equipment and guaranteed optimum safety at all times is one of the main specialities of Schneider Electric and has been so for many years. The earth leakage protection function has thus continually evolved with an aim to improving not only its inherent capacities but also that of its adaptation to all kinds of environmental constraints. The SiE is the outcome:

The previous upgrade of Schneider Electric’s residual current devices (RCDs), the « si » type A class Super Immunised RCD, guaranteed complete operating reliability irrespective of network quality.

The user therefore no longer has to worry about unjustified and untimely tripping through any of the following:

· Leakage currents generated by the interference suppression filters of some loads (fluorescent lighting, electrical household appliances, computers, etc.).

· HF current reinjections (power electronics, computers, fluorescent lighting, etc.).

· DC voltage presence (variable speed controllers).

· Tripping ‘in sympathy’ between two buildings.

· Low operating temperatures (< - 25°C). 

· The effects of lightning.

This major upgrade has considerably enhanced installation continuity of supply and operation of connected devices, while also ensuring the protection of people thanks to a constant earth leakage protection quality.

A ‘revolution’!

Once this new adaptation threshold had been crossed because of the introduction of the « si » RCD, Schneider Electric noticed that in some conditions, aggressive chemical environments could result in non-tripping phenomena.

According to Isabelle Héritier, the company’s earth leakage protection product manager: "In many sectors - such as swimming pools, harbours, campsites or indeed industry - we observed that the prompt and accentuated action of the corrosive and polluting substances surrounding them could have disastrous consequences on the  equipment and – therefore – on the safety of people." 

A new ‘revolution’ had to take place to adapt the earth leakage protection function to these new constraints, and to these specific applications.

The SiE was born

A new generation of residual current devices, the SiE, now offers a resistance to hostile environments that is unmatched on the market, Schneider Electric claims.

Because of an anti-corrosion coating and increased weatherproofing, the protection of the live parts of the high sensitivity relay has been made permanent. This patented manufacturing process ensures durable effectiveness of earth leakage protection. The result is that people are protected at all times, irrespective of the environment.

Available in 30, 300 or 1000 mA versions, instantaneous or selective according to the models, the SiE earth leakage protection devices are ideal for use in electrical installations having to operate in aggressive environments containing chlorine, ozone, sulphur, nitrogen oxides, sea salt, etc.

How does it work?

The major innovation of the SiE concerns the weatherproofing of the relay and, in particular, of the air gaps which are the most sensitive parts and the most functional in terms of tripping reliability. 

With this in mind, the SiE was designed with a dual protective barrier. The first barrier is a sealed bead comprising a very fine adhesive that ‘closes’ the natural openings in the relay case. The air gaps are then coated with a diamond-like carbon deposit (DLC), known for its permanence. This coating makes it impossible for corrosion to set in and is extremely resistant. 

Why use DLC? "Three types of products were candidates: nickel-palladium, gold and silver, explained Michel Tillerot, SiE range development manager. “Nickel-palladium had the disadvantage of being sensitive to sulphur based corrosion. As for gold and silver, they certainly provide corrosion protection, but they are expensive and also are not very mechanically resistant. As we have a mechanical function to respect, only the DLC was suitable, while also providing a universal solution to corrosion problems."

To deposit this coating, the plasma assisted chemical vapour deposition (PACVD) technique ensures highly homogeneous and very fine layers. 

SiE applications:

The products from the SiE range have successfully completed the tests stipulated in standard IEC 68-2-52 (salt spray tests) as well as climatic reliability tests. Corrosion resistance tests as per standard IEC 68-2-60 validate its withstand to sulphur compounds and to nitrogen dioxide. Moreover, a chloramine test reproducing the swimming pool environment in accelerated mode was specifically developed in Schneider Electric’s test laboratories.

In addition to the technical premises of swimming pools, the range is recommended for chlorinated environments (hospitals, food-processing, breeding, etc.), damp and salty environments (seaside applications, campsites, harbours, shipyards, boat fittings, cellars, etc.) as well as the surroundings of industrial environments involving combustion (sulphur dioxide, hydrogen sulphide, etc.) such as glass manufacturing, iron and steel industry, steel works, petrochemistry, etc.

The SiE type RCDs therefore complete the « si » range perfectly, guaranteeing quality and reliability of protection of people and equipment on electrical networks (disturbed or not) in aggressive environments. This highly innovative solution also crosses a new threshold in safety and profitability of installations by considerably reducing replacement of devices out of operation because of a relay resistance up to 100 times greater than a conventional solution.

A choice defined by regulations:

Regulations determine choice and implementation of an earth leakage protection device.

· Standard IEC 364 provides a classification (AFx) of external influences in the presence of corrosive and polluting substances.

	Code
	External influences
	Equipment characteristics
	Examples of where used

	AF1
	Negligible
	Normal
	All common installations

	AF2
	Presence of corrosive or polluting substances is significant
	For example conformity to the test for salt spray or atmospheric pollution
	Campsites

	
	
	
	Chemical industries

	
	
	
	Cement works

	
	
	
	Swimming pool technical premises, etc.

	AF3
	Intermittent or accidental subjection to chemical substances being used or produced
	Corrosion protection
	Harbours, marinas

	
	
	
	Laboratories

	
	
	
	Hospitals, etc.

	
	
	
	Hydrocarbon deposits, etc.

	AF4
	Continuously subject to corrosive or polluting chemical substances
	Specially designed according to nature of substances
	Chemical industries

	
	
	
	Agricultural premises: pig farms, dairies, etc.

	
	
	
	Food-processing industries


Installation recommendations:

For all the aggressive substances mentioned, the following are recommended as per standard IEC 364-5-51:

For AF2 type exposures: SiE in standard enclosure/cubicle

For AF3 type exposures: SiE in weatherproof enclosure/cubicle

For AF4 type exposures: SiE in weatherproof enclosure/cubicle + recommended placing in overpressure according to type of aggression.

For pollution by:

· dust, sand, powder, flour or flying particles

· trickling water or very high hygrometry ratio (>90%)

· chemical substances, acids, etc.

the SiE must be installed in a weatherproof enclosure or cubicle with the door closed.
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