Re § 1

These regulations apply to low voltage and high voltage installations.

Electrical safety comprises dangers posed by the electricity itself, such as danger arising from contact with electricity and fire and safety factors associated with the use of electricity and electrical equipment.

Electrical safety includes the following:

· protection against contact with energized parts

· protection against arcing/overheating (personal injury, danger of fire, explosions),

· consequential injury,

· protection against electrostatic charges,

· protection against undesired chemical processes caused by electricity (for example in connections),

· protection against harmful effects from electromagnetic fields,

· electromagnetic compatibility,

· safe construction, installation and maintenance of electrical equipment,

· safe system design, construction, use and maintenance of maritime electrical installations,

· safe procedures and safety measures for work on or near maritime electrical installations,

· power supplied in a safe manner,

· high quality power supply,

· protection against lightning,

· protection to prevent power cuts causing danger to life or health.

Re § 2

Norwegian vessels, mobile offshore units and floating or mobile installations means those registered in for example the Norwegian Ordinary Register (NOR) or the Norwegian International Ship Register (NIS).

The supervisory responsibility of the Norwegian Directorate for Product and Electrical Safety on mobile offshore units is related to the issue of maritime certificates. Otherwise, under Act No. 72 of 29 November 1996 relating to petroleum activities, the Ministry of Petroleum and Energy is the authority responsible for safety on fixed and mobile offshore units engaged in petroleum activities on the Norwegian continental shelf. The Directorate for Product and Electrical Safety assists the Ministry of Petroleum and Energy with regard to electrical installations on mobile offshore units used in petroleum activities.

Under the Seaworthiness Act, the Norwegian Maritime Directorate is the supervisory authority for vessels and mobile offshore units. The responsibility of the Norwegian Directorate for Product and Electrical Safety with regard to vessels involves, among other duties, assisting the Maritime Directorate with the issue of maritime certificates.

Trade in electrical equipment is regulated by the Regulations of 15 August 1995 concerning electrical equipment. The use and maintenance of electro-medical equipment is regulated by the Regulations of 20 August 1999 concerning electro-medical equipment.

Administered by the Norwegian Post and Telecommunications Authority.

Administered by the Ministry of Defence.

The Convention of 1974 on the Safety of Life at Sea (SOLAS), with subsequent amendments, applies to vessels above 500 gross register tons in international traffic and passenger vessels registered for more than 12 passengers in international traffic. SOLAS was laid down by the IMO (International Maritime Organization) and is administered by the Norwegian Maritime Directorate.

For recreational craft, see also Regulations of 14 June 1996 concerning recreational craft, laid down by the Ministry of Children and Family Affairs and administered by the Norwegian Maritime Directorate.

With regard to fish farming equipment (net cages, feeding rafts, etc.), see regulations of 6 November 1998 concerning low voltage electrical installations.

For installations on board ships and floating or mobile installations constructed abroad, these regulations are only applicable when the ship or floating or mobile installation has been registered in a Norwegian register. Inspection work carried out by the Norwegian Directorate for Product and Electrical Safety before registration in a Norwegian register is to be regarded as prior approval of electrical installations pursuant to these Regulations.
Re § 3

Hull length is measured in accordance with the harmonized standards set out in the regulations laid down by the Ministry of Children and Family Affairs on 14 June 1996 concerning recreational craft, including the exceptions mentioned.

Re § 4

The regulations of 14 December 1993 concerning qualifications for electro-personnel specify who is entitled to design, construct, make alterations to and carry out maintenance on maritime electrical installations.

Regulations of 30 October 1998 concerning safety when working on or operating low voltage installations apply both with regard to the responsibility for constructing and repairing maritime electrical installations and to the responsibility for operating and carrying out maintenance on these installations. If the maritime installation is supplied from a high voltage installation, the regulations of 30 October 1998 concerning safety when working on and operating high voltage installations will also apply.

With regard to qualifications required of crew members, see section 14 of the Norwegian Maritime Directorate’s regulations of 29 April 1998 No. 398 concerning requirements relating to qualifications, the issue of certificates and matters relating to certificate rights for personnel on Norwegian ships. 
Re § 5

The detailed recommendations given in these guidelines and in the standards are not legally binding, i.e. other solutions may be chosen.

The following standards describe how the safety requirements in Chapter IV may be met:

· IEC 60092 series Electrical Installations in Ships and comprehensive technical guidelines produced by the Norwegian Directorate for Product and Electrical Safety,

· NEK EN 60079 series Electrical installations in hazardous areas

(for the construction of tankers, however, see IEC 60 092-502 Tankers, cf. however § 2 regarding the interface between SOLAS and these regulations),

· IEC 61892 series Mobile and fixed offshore units – Electrical installations,

· IMO Resolution MSC 36(63) International Code of Safety for high-speed craft (HSC Code),

· IMO Resolution A686(17) Code on alarms and indicators
· ISO 8383 Lifts on ships – specific requirements
· AODC Code Code of practice for the safe use of electricity under water
· MODU Code Code for the construction and equipment of mobile offshore drilling units,
· Nordic Boat Standard for installations referred to in regulations from the Norwegian Maritime Directorate.

· IEC 60439 Low-voltage switchgear and controlgear assemblies

· IEC 60533: Electrical and electronic installations in vessels-Electromagnetic compatibility (EMC)

· ISO/DIS 13297 Small craft - electrical systems - alternating current installations

· ISO/DIS 10133 Small craft - electrical systems - extra low voltage direct current installations

· NS ISO 8849 Small craft. Electric bilge pumps (=EN 28849:1993)(ISO 8849:1990)

· ISO 10134 - Small craft - electrical devices – lightning protection

· NEK 400: Electrical low voltage installations. Adapted translation of CENELEC HD 384 and IEC 60363 (relevant provisions).

With regard to NEK 400, relevant provisions for maritime installations might be a description of distribution systems, installations in fixtures such as cabins, bathrooms etc., swimming pools, thermal systems, etc.

The IEC 60092 series was translated into Norwegian through NEK 410 Norwegian standards for maritime electrical installations – Installations and equipment on board ships. In the event of discrepancies between the IEC 60092 series and NEK 410, the IEC 60092 series will apply.

In Appendix II of these regulations, the Norwegian Directorate for Product and Electrical Safety has made necessary additions on which use of the IEC 60092 series may be based.

It is assumed that the latest issues of the standards referred to above are used at all times. References are therefore undated and there is no reference to any particular issue.

“Norms” and “standards” are synonymous terms. In these regulations, the term “standards” is used throughout. 

Re § 6

In the declaration of conformity, the person responsible for designing/constructing the installation declares to the owner that the electrical installation is in conformity with the safety requirements in the regulations. An example of the declaration of conformity is shown in Appendix I.

Documentation necessary for the issue of a declaration of conformity may include the following:

· results of electrotechnical system analysis and risk assessment, cf. section 10 and guidelines to section 10,

· statement showing basis of assessment for the determination of generator size (effect balance),

· rated values for generators with driving motors, transformers, convertors and accumulator batteries,

· one-line diagram for the entire installation, including operating philosophy, duplication, interlocking, cable types and cross section,

· arrangement drawings showing the location of generators, transformers, main and emergency switchboards, important services, cable layout for main circuits and circuits for emergency power supply,

· complete diagram and arrangement drawings for main switchboard and major junctions etc.,

· description of emergency power system,

· documentation of ship’s lights system,

· overview diagram of steering engine system,

· special documentation for installations in hazardous areas (fire/explosion), including area classification and certificates for electrical equipment in hazardous areas,

· specifications showing arrangement and performance of the various protective devices and how they provide complete and coordinated automatic protection to ensure continuity of service through the discriminative action of the protective devices,
· results of checks and tests made of installation, and

· operational and maintenance procedures for the installation and any equipment connected to it.

For installations with a voltage below 50 V, see installation certificate 27, administered by the Norwegian Maritime Directorate.

With regard to the definition of important equipment and important services, see regulations from the Norwegian Maritime Directorate and regulations concerning safety and communications systems from the Ministry of Petroleum and Energy.

For alterations to existing installations, the need for new documentation must be assessed in each individual case. For minor alterations (cf. section 8), drawing in additions, corrections etc. on existing documentation will be sufficient.

Electrotechnical calculations are necessary if compliance with the safety requirements in the regulations cannot otherwise be verified.

With regard to the declaration of conformity etc for recreational craft, see sections 4, 5 and 6 of the regulations of 14 June 1996 relating to recreational craft, laid down by the Ministry of Children and Family Affairs. 

An example of the form that may be used in connection with the declaration of conformity is available on the Directorate’s website www.prodel.no.

Re § 7

This provision is intended to ensure that updated documentation is available and can provide the basis for inspection, maintenance, developments to the installation and other alterations.

Special documentation provisions apply to electrical installations in hazardous areas, cf. section 20.

Re § 8

Notification is to be sent to the Norwegian Directorate for Product and Electrical Safety or whoever conducts supervision on behalf of the Norwegian Directorate for Product and Electrical Safety pursuant to section 49 of these regulations.

The Norwegian Directorate for Product and Electrical Safety has produced a notification form for maritime electrical installations. This form is available on the Directorate’s website www.prodel.no.

”Minor alterations” means alterations that do not affect the generator system, main switchboards or major distribution boards or important services, and upgrading of the installation that cannot affect the choice of generator size.

When the Norwegian Directorate for Product and Electrical Safety has received notification, documentation may be required to be made available so as to assess whether the installation has been designed in accordance with the requirements in the regulations. See guidelines to section 6. Additional documentation may be required as necessary.

Re § 9

The purpose of giving notification of accidents/incidents is to make it possible to find the cause of an accident and thereby prevent further damage and similar accidents. It is important that notification be given quickly, for example by telephone, telefax or electronic mail.

For notification of accidents involving personal injury, the Norwegian Directorate for Product and Electrical Safety has produced a form “Report on electrical accident resulting in personal injury”. The form is available on the Directorate’s website www.prodel.no.

Re § 10

The concept of electrical safety (cf. guidelines to § 1) involves a total assessment of all aspects of the installation as it is used in order to ensure that the installation is appropriate to the use for which it was intended.

The system design, including the necessary protection measures, requires an assessment of the risks associated with the particular installation. This also means that output requirements, protection against interruption of the power supply and selectivity of protection must be taken into consideration so that the installation has adequate reliability with regard to power supply. The provision also means that for important services that are not duplicated, the power supply must not fail the first time an earth fault occurs.

Adequate reliability also means that any installation that according to Norwegian Maritime Directorate regulations is required to have an emergency power supply, must be planned and constructed in accordance with the present Regulations.

How comprehensive a risk assessment should be is largely dependent on the complexity of the installation and the expected risks.

Examples of installations where special risk assessment is necessary are

· passenger vessels,

· tankers,

· mobile offshore units,

· explosive atmospheres,

· electrical propulsion systems,

· lift installations,

· electrical installations in spaces where electro-medical equipment will be located, and

· high voltage installations.

Re § 11

In planning and constructing an installation, an assessment must be made of the frequency and scope of maintenance that can reasonably be expected. In this assessment, the following factors must be taken into consideration:

· that it must be possible to carry out any periodical inspection, test, necessary repair etc. safely and easily, and

· that the effectiveness of safety measures is maintained.

Re § 12

For an installation to be safe, various distribution systems must be equipped with protection measures appropriate to the characteristics of the individual system. In distribution systems where the neutral point is earthed directly, an earth leakage circuit breaker in circuits for lighting and heating etc. may be one such measure.

See section 10 on planning and risk assessment.

This provision also means that TN-C systems are not permitted.

The use of high voltage should be considered if the presumed maximum short circuit current exceeds 50 kA (effective value) or the stipulated rated value on one of the generators exceeds 4 kA when low voltage is used.

With regard to the technical construction of permitted distribution systems, including the dimensioning of the neutral conductor, see relevant provisions in NEK 400.

Re § 13

Construction of earthing systems may be based on ”Guidelines on earthing in maritime installations”, issued by the Norwegian Directorate for Product and Electrical Safety.

On board vessels where the hull is made of insulating material and the system voltage exceeds 50 V, the installation’s earthing system must be connected with copper plating at least 0.2 m2  in area. The copper plating must be attached so that it will be submersed in the sea under all conditions.

This provision also means that earthed components of the installation must not themselves form a series connection functioning as a protective conductor.  

A pipeline may not be used as earth connection.

Re § 14

Protection may be achieved

· by preventing people and animals in transport from being exposed to current flow by for example encapsulation or insulating energized parts, or

· by limiting contact voltage to a safe level, for example by using reduced voltage from a safety source

Re § 15

Protection can be achieved

· by preventing people and animals in transport from being exposed to current flow by preventing them from coming into contact with exposed parts, or

· by limiting contact voltage to a safe level, for example by equipotential bonding, or

· by providing an automatic safety trip switch to disconnect the power supply when a fault arises that may result in a dangerous current flow for people or animals in transport if they come into contact with exposed parts.

Re § 16

Particular attention must be given to the danger of high intermediate resistance at termination points for cables/cords.

The second paragraph entails a deviation from IEC 60092-307.

Re § 17

Overcurrents for conductors means any current higher than the permitted current-carrying capacity, for example due to overload, short circuit, etc.

This provision means that bus bars and uninsulated conductors and their fittings are required to have adequate mechanical strength to withstand the dynamic stresses that may arise in connection with a short circuit.

Protection may be achieved

· by ensuring that such an overcurrent is automatically disconnected before it reaches a harmful size, taking into consideration its duration, 

· by limiting such overcurrents to a harmless size and duration, or

· by providing uninsulated connections with protection against earth faults and short circuits.

The connection between starting battery and starting motor may be fitted with a switch instead of short circuit and overcurrent protection so that the connection can be quickly disconnected in the event of a fault.

Re § 19

The second subparagraph of this provision refers to protection against circumstances due to

· overcurrents arising when connecting and disconnecting,

· other overcurrents, for example as a result of an earth fault in high voltage installations, or

· atmospheric overcurrents.

To reduce the probability of damage due to overcurrents so as

· to achieve an acceptable safety level for life, health and property, and

· to meet the requirements for the desired operational safety,

an assessment must be made of

· the overcurrents that may arise in the installation, and

· the location and characteristics of equipment designed to protect against overcurrents.

In low voltage installations supplied from a high voltage installation, a voltage limiter or direct earthing of the neutral point would be relevant protection measures.

Re § 20

This provision means that the areas that can be categorized as hazardous must be pinpointed during the planning stage. The choice of equipment and its installation shall be carried out in such a way that the installation does not pose any danger. 

The standards given in the guidelines to section 5 may provide the basis for area classification, choice of equipment, installation, maintenance and protection measures.

With regard to electrical installations on car decks, see the relevant sections of SOLAS and Chapter VI in these regulations.

Re § 21

Under this provision, engines that may endanger the operator or impair the safety of the installation if they start running unexpectedly are required to have a no-volt release or other measures that give the equivalent protection against dangerous situations that may arise, such as overcurrent relays with manual reset.

Re § 22

This provision means that the power supply must be dimensioned so that variations in voltage and frequency under normal conditions do not exceed the levels specified for each piece of equipment that forms a part of or is connected to an installation. If a piece of equipment requires high voltage start-up power and/or high short-term loads resulting in an undesirable effect on other equipment, this must be taken into account.

Re  § 24

External influences mean for example climatic conditions, the movements made by an appliance, shock and vibration.

If a piece of equipment has been constructed so that it will not withstand the stresses of its environment, it may nonetheless be used if it has appropriate and adequate additional protection. When the location of a main switchboard means that damp and oil vapour may be absorbed from below, such additional protection would be sealed bottom plates with sealed cable penetrations. 

Cables and cords are to be temporarily installed and attached/suspended during installation so that they are not be exposed to harmful stresses.

Re § 25

In accordance with the regulations of 17 June 1986 No. 1296 relating to safety measures to prevent fire on board vessels to which the Safety at Sea Convention (SOLAS) does not apply, issued by the Norwegian Maritime Directorate, switches for emergency disconnection of engine-room and boiler-room fans, switches for oil pumps and fans for oil-heating plants and ventilation fans for accommodation areas are required to be placed outside the relevant room.

Re § 27

The purpose of this provision is to ensure that installations are planned and constructed to allow operation and maintenance to be carried out, including room and access for replacing parts.

Although the need for an emergency power supply must primarily be assessed in relation to the danger to life and health, it may also be relevant in relation to the protection of major material items. 

With regard to the connection of equipment that normally requires several generators to be run in parallel to prevent interruption of the power supply, measures shall be taken, such as interlocking, to ensure that the equipment can only be switched on when a sufficient number of generators are connected.

Re § 28

If rewinding, repairs or alterations are made, re-marking must be carried out if there are changes in output, voltage, current etc. These requirements also apply to generators the rated values of which have been reduced.

Examples of areas where clear marking is important:

· on/off switches, emergency stop switches, output switches, fuses and control devices if there is a danger of confusing these with other switches,

· battery installations, including charging devices and battery switches

· termination points for cables and conductors so that they can be identified for inspection, testing, fault localization, repairs and alterations to the installation, or

· earth conductors and neutral conductors so that they can be identified for all connections. PE conductors are considered adequately marked with the colour combination yellow/green.

· high voltage equipment and at the entrance to and at suitable points inside spaces for high voltage installations.

Re § 29

In order to meet the requirements for electromagnetic compatibility (EMC), the manufacturer’s instructions with regard to EMC for each individual part must be taken into consideration during the planning and construction of an installation. Similarly, the equipment used and the method of installation must be appropriate to the particular conditions of the individual installation.

Specific EMC problems arising in an installation must often be resolved jointly by the involved parties, for example the equipment manufacturer and the parties responsible for design and construction.

Common causes of electrical disturbances are

· fluorescent lighting fittings are not fitted with noise suppressors,

· faulty earthing of equipment,

· lack of or incorrect earthing of cable screens or armouring,

· defective connections,

· lack of noise suppression for machines,

· interference generated by thyristor controls, convertors, etc.

· lack of or faulty earthing of aluminium superstructure on steel vessels,

· static electricity caused by synthetic materials in interior fittings,

· incorrect installation of cables 

· mutual interference between a radio receiver and radio transmitter, radar or television, or

· atmospheric disturbance.

Re § 30

This provision applies for example to cable penetrations in bulkheads and decks. See also regulations from the Norwegian Maritime Directorate and other relevant provisions.

The provision also means that when selecting cables, any necessary measures shall be taken to prevent secondary corrosion damage in the event of fire in the cables. Cables shall be installed so that any fires in cables or cable penetrations do not result in emergency escape routes being blocked.

Re § 31

This provision means for example that equipment must be connected and used according to the manufacturer’s instructions. In particular, the location of equipment that emits heat, such as lighting equipment, radio or television, must not impede ventilation. When installing built-in light fittings, the fire safety characteristics must therefore be assessed.

The construction and sale of electrical equipment is regulated by the regulations of 15 August 1995 concerning electrical equipment.

The use and maintenance of electromedical equipment is regulated by the regulations of 20 August 1999 on the use and maintenance of electromedical equipment.

Re § 32

The provision means that selected equipment must withstand the existing operating conditions on board ships and floating mobile installations.

Examples of conditions that may be assessed are:

· vibrations

· climatic conditions.

Re § 33

The use of flexible cables should be limited and these cables should be as short as possible.

Equipment designed to be moved during use means appliances such as vacuum cleaners and electrical hand tools.

The transition between fixed cable to flexible cords for mobile equipment is generally achieved by the use of socket-outlets and plugs. If a connection by plug and socket-outlet is not suitable, equipment with flexible cords with approved strain relief may be connected in a junction box.

Only one cord is to be attached to each plug. Plugs for extensions and branch-off plugs may only be plugged into fixed socket-outlets. Adaptor fittings to enable the use of plugs using rated current below that of the socket-outlet are prohibited.

For fixed motors and equipment that must be connected by a flexible cable in order to be used, for example certain cranes and other lift machinery, a system voltage of up to 1000 V may be used. The flexible cords must be connected by means of plugs and interlocked socket-outlets specially designed and marked for this purpose, or in special junction boxes with interlocked doors fitted with a switch. The latter requirement also applies when connecting refrigerated containers to a power source.

Re § 48 

Further provisions concerning when notification is to be submitted are laid down in an agreement between the Norwegian Maritime Directorate and the Norwegian Directorate for Product and Electrical Safety and are included in an appendix to these regulations.

The supervision is carried out by the following measures:

· The issue of Regulations containing minimum requirement for the construction and operation of electrical installations

· System control to ensure that the owner provides for the construction and operation of the installation to be in accordance with the regulations in force.

· Spot checks on old and new installations including examination of documentation

· The issue of information and instructions for safety work

· Formal permission to put installations into operation

Authorization to monitor compliance with these regulations was granted to the following classification societies as of the date when these regulations were laid down:

· American Bureau of Shipping,

· Bureau Veritas,

· Det norske Veritas,

· Germanischer Lloyd, and

· Lloyds Register of Shipping.

These and other agents or persons may monitor compliance on behalf of the Norwegian Directorate for Product and Electrical Safety by special agreement.

With regard to how monitoring is to be carried out, see the agreement between the Norwegian Directorate for Product and Electrical Safety and the Norwegian Maritime Directorate.

For the collection of supervision fees, see section 4 of the Act of 24 May 1929 relating to Supervision of Electrical Installations and Electrical Equipment.

For vessels and floating or mobile installations constructed abroad, see guidelines to § 2.

Re § 50

The security requirements laid down in the regulations are in the opinion of the Norwegian Directorate for Product and Electrical Safety so basic that granting exemption from them will only be relevant in very special cases. Any application for exemption must be based on a risk assessment.

Re § 51

Appeals against decisions made by bodies subordinate to the Norwegian Directorate for Product and Electrical Safety are to be lodged with the Norwegian Directorate for Product and Electrical Safety. Appeals against decisions made by the Norwegian Directorate for Product and Electrical Safety are to be lodged with the Ministry of Local Government and Regional Development.

The time limit for lodging appeals is three weeks from the date notification of the decision has reached the relevant party.

The appeal is to be submitted to the administrative agency responsible for making the decision.

