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1. [bookmark: _General_recommendations:][bookmark: _Toc190676468][bookmark: _Toc317848005][bookmark: _Toc352685796]General recommendations:
Protective devices, in low voltage switchboards, shall be in modular type (DIN profile). To maintain the best cost/performance ratio between continuity of supply and safety, all devices shall be from the same range and the same manufacturer
· Main incoming switches, incoming circuit breakers
· Miniature circuit breakers
· Residual current devices
· Surge arresters
2. [bookmark: _Applicable_standards:][bookmark: _Toc317848006][bookmark: _Toc352685797]Applicable standards:

	Number
	Title
	Use

	IEC/EN – 60947 - 2
	Low-voltage switchgear and controlgear –
Part 2: Circuit-breakers
	Applies to circuit-breakers, the main contacts of which are intended to be connected to circuits, the rated voltage of which does not exceed 1 000 V a.c. or 1 500 V d.c.

	IEC/EN 60364
	Low-voltage electrical installations
	

	IEC/EN 61643-1
	Low-voltage surge protective devices
	This part of IEC 61643 is applicable to devices for surge protection against indirect and direct effects of lightning or other transient overvoltages.

	IEC/EN – 61643-11
	Part 11: Surge protective devices connected to low-voltage power systems - Requirements and test methods
	

	IEC/EN – 60 898
	Circuit breakers for over current protection for household and similar installations.
	Double standard conformity

	IEC/EN – 61008-1
	Residual current operated circuit-breakers without integral over current protection for household and similar uses
	

	IEC/EN 60479-1
	Effects of current on human beings and livestock 
Part 1: General aspects
	

	IEC/EN 61000-4-5
	Electromagnetic compatibility (EMC) –
Part 4-5: Testing and measurement techniques – Surge immunity test Reference
	

	IEC/EN 60755
	General requirements for residual current operated protective devices
	

	IEC/EN 61009-1
	Residual current operated circuit-breakers with integral over current protection for household and similar uses (RCBOs).
	



3. [bookmark: _Protective_devices_characteristics:][bookmark: _Toc190676470][bookmark: _Toc352685798]Protective devices characteristics:
The breaking devices must be capable of heavy-duty operation and to that end; the manufacturer shall guarantee the following performance levels:
- Suitability for isolation 
- Positive contact indication through a green strip indicator operating independently to the toggle position
- Rated insulation voltage: 500 V (visisafe)
- Pollution degree: 3 
- Rated impulse-withstand voltage: 6 kV (visisafe)
They will also provide, on their front face, an integrated indication of welding contacts
To ensure the longest possible service life, switching mechanisms shall be designed to make the contact-closing speed totally independent of the operator’s action. (Fast closing)
Contact positions, for breakers and residual current devices, shall be clearly indicated on the front of devices and marked:
- "I - ON", standing for device contacts closed, circuit energised,
- "O - OFF" with a green background, standing for device contacts open, circuit disconnected. 
The breakers and residual current devices shall all provide a dedicated and integrated indication, enabling to identify a fault-driven tripping. (Visitrip) 
For safety insurance, accessible parts of the devices, when installed in a suitable enclosure, shall feature:
· degree of protection IP40 
· Insulation class II. 

[bookmark: _Toc352685799]3.1 Breakers general characteristics and operation
Circuit breakers characteristics:
Circuit breakers shall comply with international standards IEC/EN 60898 and IEC/EN 60947-2 
Compliance with these standards shall be certified by an independent organisation and its quality mark shall be visible on the devices. 
Circuit Breakers Operation:
Circuit breakers shall be capable of operation under ambient temperature up to 50 °C, without de-rating of their overload tripping threshold with respect to their rated operating current.
Where the line supplying the switchboard is protected by a circuit breaker rated 125 Amps or more, the protection provided by this one shall be totally selective with respect to circuit breakers located in the switchboard (up to 63 A, type B or C).

[bookmark: _Toc352685800]3.2 Residual Current Devices general characteristics:
[bookmark: _Toc352685801]3.2.1 RCCB general characteristics:
RCCBs shall comply with international standard IEC/EN  61008. 
Compliance with the standard shall be certified by an independent organisation and its quality mark shall be visible on the devices. 
The rated making and breaking capacities shall be at least equal to 1.5 kA both for fault currents between live conductors (Im) and for earth-fault currents (Im).
The rated conditional short-circuit currents (Inc and Ic) shall be greater than or equal to the prospective short-circuit current at the point of installation (Isc as per IEC 60364). The manufacturer shall guarantee these values do not differ from the rated breaking capacity of the circuit breaker providing short-circuit protection of the RCCB.


[bookmark: _Toc352685802]3.2.2 RCBO general characteristics:
[bookmark: _Toc352685803]RCBOs shall comply with international standard IEC/EN 61009. 
Compliance with the standard shall be certified by an independent organisation and its quality mark shall be visible on the devices. 
The RCBOs shall provide 2 integrated fault indications: one to indicate a tripping due to overload or short circuit and one to indicate a tripping due to residual current 

3.2.3 RCD with reinforced immunity:
RCDs located upstream of the following loads shall have a reinforced immunity to restrict power outages to the strict minimum required for user safety: 
- Sets of fluorescent lighting, halogen lighting supplied with LV or ELV  power,
- Groups of PCs and work stations,
- Motors driven by single-phase variable-speed drives…
The reinforcement in performance means that the RCDs shall not trip in the following situations:
- Continuous 1 kHz leakage current, 8 times higher than the rated tripping threshold 
- Leakage currents and transient over voltages due to lightning strikes, switching, decoupling capacitance discharges, etc.: 
· 5 kV peak voltage for a 1.2/50 s wave (IEC/EN 61000-4-5),
· 3 kÂ leakage current for an 8/20 s wave (IEC/EN 61008),
· 400 Â leakage current for a damped sinusoidal 0.5 s / 100 kHz ring wave (IEC/EN 61008),
· residual current equal to 5 times the rated residual operating current for a duration less than or equal to 10 ms,
· Very high-frequency inducted or conducted disturbances (starting at 150 kHz).
The RCDs must trip for fault currents with a DC component (type A as per IEC 60755).
The same is required for residual current devices located downstream of UPSs.

[bookmark: _Toc352685804]3.3 Surge arresters characteristics and operation 
Protection of loads against destruction by lightning shall be implemented in final distribution switchboards: each load shall be protected by a surge arrester located at an electrical distance not exceeding 10 meters.
[bookmark: _Toc352685805]Surge arresters characteristics
Therefore, final distribution switchboard shall embed a surge arrester compliant with IEC 61643-1 / EN 61643-11 standard. Compliance shall be proved by a quality label printed on the device.

Type 1 SPD
When a Type 1 is required the value of Iimp shall not be less than 12,5kA for each mode of protection [IEC60364-5-534].
Type 2 SPD
When a Type 2 is required in the incoming board, the nominal discharge current In shall not be less than 5kA for each mode of protection [IEC 60364-5-534] 
Type 3 SPD
An additional SPD is required when the length between the Type 2 and the sensitive electrical equipment is higher than 10 meters. The Open circuit Voltage Uoc value preferred is 10kV

Surge arresters operation
Its operating voltage Uc will not be less than 340 V between live and earth as well as phase to neutral.
It will be made of withdrawable cartridges, with rated maximum discharge capacity 8 kA. 
The surge arrester will be set so as to ensure the distance between its earth terminal and the incoming earth terminal block not to be more than 15 cm.

Surge protection out of order (missing cartridge, replacement required) will be:
· Notified by an indicator on front
· Reported to Supervision centre by means of an indication switch.

According to IEC 61643-1 / EN 61643-11, the surge arrester shall be associated with a dedicated disconnector, the opening of which will not disturb or turn off power supply to any downstream located load. This disconnector will be made of a circuit-breaker, compliant with IEC / EN 60 898 standard.
Coordination between circuit-breaker and surge arrester, according to § 6.2.7 of above standard, will be certified by the manufacturer.
Disconnecting circuit-breaker shall be integrated with the surge arrester: in case of trip, it will be possible to reset it only once all required cartridges have been replaced.
4. [bookmark: _Protective_devices_maintenance][bookmark: _Toc352685806]Protective devices maintenance
RCDs shall be tested every 6 months using the test button. When conditions are extreme (saline environment, chlorine, high level of dust), it is recommended that testing be done every 3 months.
5. [bookmark: _Sustainable_development][bookmark: _Toc352685807]Sustainable development

Production site organisation shall comply with the requirements of the ISO 9002 and ISO 14001 standards.
For the devices, the manufacturer should be able to provide following arguments:
1. Hazardous substances content (RoHS conformity declaration & REACH assessment referring to last update of SVHC candidate list).
1. Environmental impacts characterized by several indicators (through Life Cycle Analysis & Product Environmental Profile) with at least:
- Raw material depletion
- Energy depletion
- Global warming / carbon footprint
- Water depletion
1. Recyclability information (Product Environmental Profile / End of Life Instruction).
The devices shall be delivered in packaging compliant with European Directive 2004/12/CE 
