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 Regulations on electrical supply installations

Laid down by the Directorate for Civil Protection and Emergency Planning  ………… pursuant to Section 2 of Act No. 4 of 24 May 1929 on the Supervision of Electrical Installations and Electrical Equipment, cf. the Ministry of Justice and the Police resolution on delegation of authority of 1 September 2003.

First part: Introductory provisions and definitions 

Chapter 1 Introductory provisions

§ 1-1
Purpose

Electrical installations shall be designed, constructed, operated and maintained such that they fulfill their intended function without endangering life, health and property.

§ 1-2
Scope

The Regulations are applicable to the design, construction, operation and maintenance of electrical supply installations.  This encompasses electrical installations with appurtenant buildings for production, transmission and distribution of electrical energy, together with high voltage installations in industrial companies, etc.

The regulations are not applicable to:

· low voltage electrical installations in buildings and industries other than mentioned above

· electrical equipment which is offered or sold for use in electrical installations

· electrical installations onboard ships and floating or mobile installations, including mobile drilling platforms, etc. (maritime installations)

· electrical installations on contrivances for the exploitation of petroleum deposits in Norwegian inland waters, Norwegian sea territory, and that part of the continental shelf which is subject to Norwegian jurisdiction

· electrical installations onshore for petroleum processing installations which are encompassed by the Petroleum Safety Authority Norway’s regulations

· electrical installations in aircraft

· telecommunication installations

§ 1-3
For whom these regulations are intended

Owner/user of electrical installations shall ensure that installations to which these Regulations apply at all times satisfy the requirements laid down in the Regulations.

Those in charge of design, construction, alteration, operation or maintenance of electrical installations are responsible for ensuring that installations comprised by the activity conform to the requirements of the Regulations.

§ 1-4
Dispensation

The supervisory authority may grant dispensation from these Regulations.

§ 1-5
Definitions
Cable: an insulated conductor, or several conductors insulated from one another, encompassed by one or more jointly protective sheaths.

Contact line installation:  complete system which constitutes a part of the power feed to traction materiel, such as electric lines, cables, poles/masts, cantilevers, yokes, fastenings, switches, breakers, draining transformers, impedance coils, rail bonds, earthings, etc.

Distribution station:  distribution transformer with appurtenant installations for end user supply. 

Drain transformer:  an electrical 1:1 ratio transformer with a winding for contact line current and a winding for return current.  An isolating transformer which reduces vagabond currents in railway installations.

Earth: the conductive soil, the electrical potential of which is conventionally taken as equal to zero everywhere.

Earth fault current, IF: current which passes from conducting phase to earth or earthed components at the fault location.


For one-phase earth faults, this is:

· in systems with isolated neutral, the capacitive earth-fault current, IC
· in systems with resonant neutral earthing, the residual earth-fault current, IRes 

· in systems with low impedance neutral earthing, the line-to-earth short-circuit current, I”k1
Earthing: all methods and measures which give a good conductive connection to earth.

Electrical shock: effect on body as result of electrical current through a human or an animal.

High voltage installation: installation with nominal voltage greater than 1000 V alternating current or greater than 1500 V direct current.
Low voltage installation: electrical installation for nominal voltage up to and including 1000 V alternating current or up to and including 1500 V direct current. 

Nominal value: value of a quantity used to identify a component, device, equipment or system.

Overhead line:  the entire system of poles/masts, conductors, insulators, guys and backstays etc. 

Return period:  mean interval between successive recurrences of climatic action of at least defined magnitude.

Telecom installation: (telecom network) Installation for transmission of electronic communication with appurtenant infrastructure, equipment and installations.

Touch voltage (UT):  that part of earth potential rise under fault conditions which can influence a person by current passing through the body from hand to feet (horizontal clearance one metre to exposed limb). 

Uninsulated component/part: part of installation which does not have such insulation, enclosure or shielding that it can be regarded as safe to touch.

Second part: General provisions 

Chapter 2  General requirements to design, construction, alteration, operation and maintenance

§ 2-1
Design, construction, operation and maintenance 

Electrical installations shall be designed, constructed, operated and maintained such that they fulfill their intended function without endangering life, health and property.

Installations and equipment shall be suitable for the stresses to which they may be exposed and for the surrounding in which they shall operate. Installations shall be professionally constructed.

§ 2-2
Risk assessment

A risk assessment shall be carried out to survey risks in and related to the electrical installation.  When constructing the installation, the solutions shall be chosen on the basis of the risk assessment. This shall be documented. 

§ 2-3
Consequences of power outages

The network company shall upon request inform the end user about expected operating reliability so that the end user can assess the consequences of any power outages.

§ 2-4
Basic safety requirements related to faults

Electrical installations shall be such that safety is maintained in connection with the first fault or first erroneous operation.  All faults shall be disconnected or corrected as soon as possible in order to maintain safety.

§ 2-5
Protection against electric shock 

Installations shall be such that they prevent unintentional contact or dangerous proximity to live components of the installation, or be insulated in such a way that they are protected against direct contact.

Installations shall be such that they give protection in the event of direct contact with components of the installation which may become live under fault conditions in the installation. 

§ 2-6
Protection against thermal and mechanical damage 

Installations shall be such that they can not cause danger because of high temperature, flame arc or mechanical stress during normal operation, overcurrent, fault currents or climatic and weather conditions.

§ 2-7
Protection against dangerous overvoltage, undervoltage and earth faults

Installations shall be such that they withstand normally occurring voltages, including overvoltages which may be expected. 

Transmission of high voltages to low voltage installations or other objects and installations shall be avoided.

Installations shall be such that undervoltage, earth fault or loss of one phase does not cause consequential damages as far as this is technically and economically feasible.

§ 2-8
Voltage transmitted to telecom networks

Installations shall be constructed such that excessive voltages are not transmitted to  telecom networks under normal operations and in fault situations.

§ 2-9
Electric and magnetic fields 

Installations shall be such that they withstand the influence of any electric and magnetic fields which may arise.  Installations shall be such that the influence of electric and magnetic fields does not create unnecessary disturbance and health hazards.

§ 2-10
Protection against fire

Installations shall be localized, constructed and protected in such a way that fires do not occur.  Equipment where sparks, flame arcs, explosions or high temperatures may arise, that equipment shall be constructed, localized and protected in such a way that fire can not break out in these surroundings.

§ 2-11
Monitoring and  control systems

Installations shall have necessary monitoring, protective gear, regulation and control equipment to ensure that they function as intended and in a safe manner.

§ 2-12
Danger signs and labelling

Installations shall have danger signs, labelling and identification, such that erroneous operation and accidents are avoided.  Danger signs, labelling and identification shall be durable, clear, readily visible and written in Norwegian.

§ 2-13
Work related to operations and maintenance of installations 

Installations shall be such that staff safely and efficiently can perform tasks in connection with operations and maintenance, under all conditions and in all places in the installation. 

§ 2-14
Common routing of lines

If the lines in common routes have different owners, a written agreement between the owners shall exist, as to who has the operational responsibility.  If not, then the supervisory authority may designate who has the operational responsibility.

§ 2-15
Alteration

Whenever altering an installation, it must be ensured that the alteration measures do not diminish safety.  These Regulations shall be applied to existing installations in situations in which the use or the premise of the installation is changed in such a way that they impact significantly on safety.

These Regulations shall be complied with when rebuilding and expanding electric installations.

§ 2-16
Upgrading older installations 

The supervisory authority may in individual rulings decide that an older installation or parts of an installation shall have the same safety level as defined in these Regulations, if the installation or parts of the installation are considered by the authorities to be unsatisfactory with regard to function or safety.

§ 2-17
The surroundings

Installations shall be such that they are not unnecessarily displeasing, bothersome or damaging to their surroundings.

Chapter 3 Documentation and notification 

§ 3-1
Inspection, declaration of conformity and documentation 
Before commissioning, new and rebuilt installations shall be inspected and to the necessary extent be tested for verification that they satisfy the requirements in this Regulation.

To the degree that this is practically feasible, the installations shall also be tested functionally.  Inspection, tests and function tests shall be documented.

Anyone who is responsible for the design, construction or alteration of installations shall issue a declaration of conformity with the installation’s regulatory requirements . An overview of the standards employed, and of publications, specifications and other documentation that facilitate the assessment of whether the installation is in accordance with these regulatory requirements, shall be drawn up in support of such a declaration. Where the standards have not been employed, a detailed description of the solutions that have been chosen to fulfil these regulatory requirements must be provided. The declaration of conformity shall include an appendix with documentation regarding inspections, tests and function tests, in addition to the installation’s technical documentation.  Declarations of conformity and appendices shall be submitted to the owner of the installation.

§ 3-2
Storage of documentation

The owner of the installation shall at all times store the declaration of conformity and up to date documentation as defined in § 3-1.

§ 3-3
Notification 

Before construction and alteration of electric installations to which these Regulations are applicable, the owner/user shall notify the supervisory authority. 

The following installations are exempt from the notification requirement:

· installations with territorial concessions

· mobile generator installations

· fixed generator installations with output under 30 kVA

· installations with nominal voltage not exceeding 50 V alternating current and 120 V direct current as long as they are not located in areas of explosion hazard.

§ 3-4
Notification of accidents/incidents

The owner of an electric installation shall as soon as possible notify the supervisory authority of personal injuries and/or major material damage which has been directly or indirectly caused by electric installations.

Third part: Specific requirements for electric installations

Chapter 4 High voltage installations

§ 4-1
Scope


The provisions in this chapter apply to the construction of high voltage installations with voltage over 1000 V alternating current and 1500 V direct current.

Exempt from the provisions in this chapter are:

· overhead lines

· contact and power installations for railroads and tram lines, but not appurtenant transformer stations, etc.

§ 4-2
Insulation

The insulation level of the installation shall be adapted to the operating voltage and the installation’s construction, such that reliable operations are ensured. Clearances shall be adapted to the insulation level.

Installations shall be monitored such that insulation faults are detected and disconnected.

§ 4-3 
Insulation fault measures

Two-phase earth faults and short-circuits shall be disconnected rapidly and automatically.

One-phase earth faults shall be disconnected as rapidly as possible and within the following time limits.  The limits do not include possible re-connections:

· Solid earthed neutral:





  3  sec 
· Resistance earthed neutral:




30  sec

· Distribution networks (overhead networks and combined 

cable/overhead networks), with insulated neutral earthing
or with resonant neutral earthing:




10  sec

· Cable distribution networks (without overhead line) with 
global earthing, with insulated neutral or networks with
resonant neutral earthing: 



         240   min

· Transmission networks with insulated neutral or
with resonant neutral earthing:




30  min

· Industrial networks with insulated neutral or
with resonant neutral earthing:




30  min

Cable distribution networks, transmission networks and industrial networks with long disconnection times shall be monitored continuously and clearance for disconnection of earth faults started immediately.

§ 4-4 
Equipment and cables

Equipment and cables shall have electric, mechanical and environmental characteristics which are adapted to their application and the environment in which they will be used. Equipment and cables shall be safely deployed.

§ 4-5 
Installations


Installations shall be such that they are safe for personnel, the public and surroundings. Installations shall be such that reliable operation is ensured. Necessary documentation shall be available so that operation and inspection can be carried out in a satisfactory manner.

§ 4-6
Electric installations on poles and masts

Fuses shall be placed such that they are readily accessible for replacement. It shall be possible to carry out all operation and changing of fuses at mast stations from the ground.  Installations with fuses shall have a multi-phase switch, so that the fuses may be serviced in a voltage-free state.

When renewal or major maintenance is required for existing installations that have servicing from a platform, the installation shall be rebuilt in such a way that it can be operated from the ground.  The rebuilding shall be done in accordance with these Regulations.

§ 4-7
Buildings

Buildings and rooms for high-voltage installations shall be built and equipped in order to provide safety for persons within and outside the installations.  Buildings and rooms shall be suitable for their purpose and be such that substantial material damage is avoided in case of faults, erroneous operation or fire.

§ 4-8
Installations from which evacuation is difficult

In installations from which evacuation may be difficult, such as underground installations, wind power plants, installations in rock chambers, etc., measures shall be taken to ensure safe evacuation in case of fire or accidents. 

§ 4-9
Safety measures and safety equipment

Installations shall be constructed and secured such that operations and maintenance may be performed in a safe manner for personnel, the public and the surroundings.  Property shall be secured against fire and other damage.  Necessary safety equipment shall be accessible.

§ 4-10
Protection, control and auxiliary systems

Installations shall have the auxiliary systems and equipment for monitoring, control and protection which are necessary for carrying out operations and maintenance in a safe manner.

§ 4-11
Earthing systems

Earthing systems shall be adapted to the electric installation and be dimensioned and constructed such that in fault situations in the electric installation no danger to life, health and property arises, within or outside the installation itself.

Chapter 5 Low voltage installations

§ 5-1
Scope

The provisions in this chapter apply to construction of low voltage installations with voltages up to and including 1000 V alternating current and 1500 V direct current.

Exempt from the provisions in this chapter are contact and rail power installations for railways and tram lines. Transformer stations, etc., belonging to contact and rail power installations are regulated in this chapter.

§ 5-2 
Insulation

In order to ensure reliable operations, the insulation level of the installation shall be adapted to the construction of the installation.

The installation shall automatically disconnect or indicate a fault in the event of earth fault in the installation or connected installations.  In the event of earth fault in the installation or connected installations, the earth fault must be corrected or disconnected as soon as possible and no later than within four weeks. 

§ 5-3 
Equipment and cables

Equipment and cables shall have electrical, mechanical and environmental characteristics which are adapted to the area of application and the environment in which they will be used.  Equipment and cables shall be safely placed and laid.

§ 5-4
Installations

Installations shall be such that they are safe for personnel, the public and surroundings.  Necessary documentation shall be available so that operation and inspection can be carried out in a satisfactory manner.. 

§ 5-5
Earthing systems

Earthing systems shall be dimensioned and constructed such that in fault situations in the electric installation life, health and property are not endangered within or outside of the installation itself.

Part four: Specific requirements for overhead lines

Chapter 6 High voltage overhead lines

§ 6-1
Scope


The provisions in this chapter apply to the construction of high voltage overhead lines with voltage greater than 1000 V alternating current and 1500 V direct current.

Exempt from the provisions in this chapter are:

· Electric installations, including transformers on poles/masts and overhead installations within fenced-in station areas

· Contact line installations for railroads and trams

§ 6-2
Mechanical dimensioning

High voltage overhead lines shall be dimensioned to withstand the climatic conditions to which they may be exposed. In calculating the mechanical stresses, allowances shall be made for ice loads, and the stresses imposed by wind and temperature. The lines shall be dimensioned on the basis of a risk assessment, and normally with a return time of minimum 50 years.

§ 6-3 
Insulation

The overhead line installation shall be dimensioned for foreseeable switching and lightning overvoltages. The insulation level shall be stipulated after an assessment based on the instructions for insulation coordination provided in the relevant standards. For voltages up to and including 24kV the conductors shall be insulated unless conditions at the site are such that the supervisory authorities do not consider this technically possible.

§ 6-4
Clearances, crossings and close routings

Overhead line installation shall have sufficient clearance to the surroundings to avoid danger to the public and property. 

As security against flashover in the event of lightning and switching overvoltages, live components shall have sufficient clearance between each other and to components with earth potential.

§ 6-5
Common routing

Common routing of the line installation shall be constructed such that it does not lead to unnecessary danger through transferred voltages, induced voltages or conductor contact. It shall be possible to carry out work on the line installations in a safe manner.

§ 6-6
Safety measures

It shall be possible to identify masts. It shall be difficult for the public to climb the masts.

§ 6-7
Earthing system

The earthing system, except temporary earth, shall be constructed to fulfill the following requirement:

· Provide security against dangerous touch voltages, also at maximum earth fault current

· Prevent damage to property and equipment

· Be dimensioned to endure thermal stresses from fault currents

· Be dimensioned to endure corrosion and mechanical stresses throughout the lifetime of the electric installation

· Give the line necessary operational reliability 

Chapter 7 Low voltage overhead lines

§ 7-1
Scope


The provisions in this chapter apply to mechanical dimensioning, insulation and clearances when constructing low voltage overhead lines with voltage up to and including 1000 V alternating current and 1500 V direct current. Otherwise, the chapter on electrical installations applies.

Exempt from the provisions in this chapter are:

· Overhead contact line systems for railroads and trams

· Transformer installations and switch installations covered by the chapter on electrical installations.

§ 7-2
Mechanical dimensioning

Low voltage overhead line installations shall be dimensioned to withstand the climatic conditions to which they may be exposed. Lines and overhead cables shall not come into dangerous proximity to other objects as a result of mechanical stress.

§ 7-3
Insulation

Conductors and other live parts without insulation coating are not permitted in line installations.

§ 7-4
Clearances, crossings and close routings 

Overhead line installations shall have sufficient clearance to their surroundings to avoid danger to the public and to property.

Live components shall have sufficient clearance between each other and to parts of the installation with earth potential as security against spark-over and in order to avoid danger related to crossings and close routings.

§ 7-5
Common routing

Common routing of line installations shall be constructed such that no unnecessary danger of transferred voltages, induced influences or line contact arises. It shall be possible to carry out work on the line installations in a safe manner.

§ 7-6
Earthing system

Protective earthing of low voltage overhead lines shall be constructed in accordance with earthing system requirements for low voltage installations, §5-5.

Part five: Specific requirements for electrical rail and tram installations

Chapter 8 Electrical railroad installations

§ 8-1
Scope

The provisions in this chapter apply to the construction of fixed electrical installations for electrical railroad with nominal voltage 15 kV, phase to earth. The provisions comprise regulations for fixed power supply systems for traction and contact line systems in which one of the wires is earthed directly at the feeder station (converter or transformer station), as well as for 1000 V train heating installations with directly grounded neutral point or phase conductor.

Exempt from the provisions in this chapter are:

· Converter stations

· Transformer stations

§ 8-2
Mechanical dimensions of contact line installations

Contact line installations shall be dimensioned to withstand the climatic conditions to which they may be exposed. Mechanical stresses shall not lead to lines and overhead cables coming into dangerous proximity to other objects.

§ 8-3
Insulation and isolation clearances of contact line installations

The insulation level for insulators, cables and equipment connected to the contact line installation’s high voltage component shall be dimensioned for voltages that may occur in order to ensure adequate operational safety.

§ 8-4
Clearances and obstacles to the contact line installation at crossings and close routing.

The contact line installation shall have adequate clearance to the surroundings in order to avoid danger to persons and property.

In order to ensure safe operations, live components shall have adequate clearance between each other, and to installation components with earth potential.

§ 8-5
Safety measures

Masts shall be identifiable. Masts shall be such that they are difficult to climb for the general public.

§ 8-6
Accessible potential differences and touch voltages.  Accessible currents in earth and conductors

Installations shall be constructed such that accessible potential differences, touch voltages and currents in earth and earth wires do not present any danger for injury to persons or damage to equipment or materials. 

§ 8-7
Stationary train heating facilities, 1000 V

The train heating post shall have an earth conductor or a bonding to the track it is supplying. The track area covered by the train heating facility shall have a safe path for the return current to the train heating post, dimensioned for maximum current output. It shall not be possible to connect the power supply from the train heating post to other power supplies through connected rolling stock.

Chapter 9 Electric tram installations

§ 9-1
Scope


The provisions in this chapter apply to the construction of fixed electrical installations for electrical trams with nominal voltage up to and including 1000 V AC and 1500 V DC. 

Exempt from the provisions in this chapter are:

· Converter stations

· Transformer stations

§ 9-2
Mechanical dimensioning

The contact line installations shall be dimensioned to withstand the climatic conditions to which they may be exposed. Mechanical stresses shall not lead to lines and overhead cables coming into dangerous proximity to other objects.

§ 9-3
Clearances and obstacles to the contact line installation at crossings and close routings.

The contact line installation shall have sufficient clearance to the surroundings to avoid danger of  personal injury and damage to property.

Live components shall have adequate clearance between each other and to installation components with earth potential to ensure safe operations.

§ 9-4
Safety measures

Masts shall be of such a nature that they are difficult to climb for the general public.

§ 9-5
Accessible touch voltages, differences in potentials, current in earth and earth conductors

Installations shall be constructed so that accessible touch voltages, differences in potentials, currents in earth and earth conductors shall not constitute any danger for personal injury or damage to equipment or materials.

§ 9-6
Special provisions for installations for trolley buses

Contact lines shall be insulated for nominal voltage in relation to one another and in relation to earth.

§ 9-7
Substations and switching stations

The construction of substations, switching stations, etc., shall comply with the requirements in the third part of these Regulations, “Specific requirements for electric installations.”

Part six: Final provisions

Chapter 10 Supervision, complaints, penalties, etc.

§ 10-1
Supervision

The supervisory authority or anyone authorised by the supervisory authority audits compliance with these instructions.

§ 10-2
Decrees

The supervisory authority or anyone authorised by the supervisory authority issues instructions and takes other individual decisions as necessary  for implementation of the provisions supplied in, or in pursuance of, these Regulations.

§ 10-3
Appeals

Decisions made in pursuance of these Regulations may be appealed in accordance with the Act of 10 February 1967 on procedures in administrative matters (the Public Administration Act).

§ 10-4 Penal provisions

Breach of these Regulations or of decrees made in pursuance of these Regulations, is penalised pursuant to the Act of 24 May 1929 on the supervision of electrical installations and electrical equipment, §14.

§ 10-5 Responses to breaches of these Regulations

If there is a breach of these Regulations or decrees made in pursuance of them, the provisions regarding instructions, coercive fines, stop of operations and other responses listed in the Act of 24 May 1929 on the supervision of electrical installations and electric equipment apply.

§ 10-6 Installations which do not have a satisfactory safety level

The supervisory authority may implement the measures listed in the Act of 24 May of 1929 on supervision of electrical installations and electrical equipment in relation to installations that are shown not to have a satisfactory safety level, even if they have been constructed pursuant to approved standards if the standard has, over time, proven not to fulfil the safety requirements.

§ 10-7
Entry into force. Repeal of other regulations.

These Regulations enter into force on xx (date) xxx (Month) xxxx (year).

From the same date, the regulations of 18 August 1994 for electrical installations – supply installations, are repealed.

§ 10-8
Transitional regulations

Electrical installations may be designed and constructed in accordance with the regulations of 18 August 1994 for electrical installations – supply installations, until 1 July 2006.

With the exception of earthing systems, overhead lines with nominal voltage from 1kV up to and including 45kV may be designed and constructed pursuant to the provisions in the regulations of 18 August 1994 for electrical installations – supply installations, until 1 July 2008.

” Insulation fault measures” § 4-3 shall also apply to existing installations from the year 2008.

”Electrical installations on poles/masts” § 4-6  shall also apply to existing installations from the year 2015.
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