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TECHNICAL CATALOG

HOME AND OTHER LOW VOLTAGE INSTALLATIONS
UNIPOLAR FLEXIBLE CABLE - 450/750 V – 70° - PVC

HALOGEN FREE (LSZH – HFFR)
UNIPOLAR FLEXIBLE CABLE – 450/750 Volt – 70° C – IRAM 62267

BAJO PLOMO TYPE
LOW VOLTAGE 300/500 VOLT

LOW VOLTAGE 300/500 VOLT
MULTIPOLAR – PVC/PVC – 70° C – IRAM 247-5

PVC UNDERGROUND CABLE
SINGLE-POLE OR MULTIPOLAR - PVC/PVC - 0.6/1.1KV - 70°C-IRAM 2178 -1

CONTROL CABLE
MULTIPOLAR – PVC/PVC –0.6-1kv- 70° C – IEC 60502-1/ IRAM 2178-1

XLPE UNDERGROUND POWER CABLE
UNIPOLAR OR MULTIPOLAR - XLPE - 0.6/1KV-90C-IRAM 2178-1

MEDIUM VOLTAGE CABLES
FROM 2.3/3.3 kV TO 26/33 kV

TYPES OF INSTALLATION
ACCORDING TO IEC 60364
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Suitable for fixed installations in civil, commercial and industrial
buildings

Applications
Allows wiring in panels, embedded pipes and exposed pipes. Use 
of cable trays recommended.

Characteristics
Maximum temperature: 70°C operating
Voltage: 450/750 Volt
Construction standard: IEC 60227-3 - IRAM NM 247-3
Fire standard: IEC 60332-3-23 / IRAM NM IEC 60332-3-23 - Non 
propagation of fire.
Conductor standard: IEC 60228 / IRAM NM 280

Instalación
Mounting: Minimum bend radius equal to 7 x outer diameter of the cable
Maximum traction: 5daN/mm² applied to the conductors
Mounting temperatura: equal to or greater than 5°C

HOME AND OTHER LOW VOLTAGE INSTALLATIONS
UNIPOLAR FLEXIBLE CABLE - 450/750 V – 70° - PVC

flexible
cords

home
installation

non-spread
of fire

Operating 
temperature: 70°C

2
Nominal 

section mm2
Insulation 
thickness

Outside 
diameter mm

Weight
kg/km

Electrical 
resistance 
Ohm/km

Admissible 
intensity 
Amper (*)
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Conductors to be installed in closed places with high traffic of 
people, for example cinemas, sanatoriums, theaters, underground 
train stations, universities, shopping centers, schools, mine 
tunnels, etc.; That is, any place where evacuation due to fire is 
difficult to resolve.

Applications
Allows wiring in panels, embedded pipes and exposed pipes, 
recommending the use of supporting trays

Characteristics
Maximum temperature: 70°C operating
Normal voltage: 450/750 Volt.
Construction standard: IRAM 62267
Fire standard: IEC 60332-3-24 / IRAM NM IEC 60332-3-24 - Non-
propagation of fire
Halogen standard: IEC 60754 - 1/2 - Halogen free
Smoke standard: IEC 61034 - Smoke transparency.
Toxicity standard: NES 713 / CEI 20-37 - Absence of toxins
Conductor standard: IEC 60228 / IRAM NM 280
Conductor: Electrolytic copper metal annealed in class 5 formation.
Flexibility: Class 5; according to IRAM NM-280 and IEC 60228

Facility
Mounting: Minimum bend radius at 7 x outer diameter of the cable
Maximum traction: 5daN/mm² applied to copper conductors.
Assembly temperature: equal to or greater than 5°C.

HALOGEN FREE (LSZH – HFFR)
UNIPOLAR FLEXIBLE CABLE – 450/750 Volt – 70° C – IRAM 62267

2
Nominal 

section mm2
Insulation 
thickness

Outside 
diameter 

mm

Weight
kg/km

Electrical 
resistance 
Ohm/km

Admissible 
intensity 
Amper (*)

flexible
cords

sequence 
metering

home
installation

closed public 
spaces

halogen freelow smoke

non-spread
of fire

Operating 
temperature: 70°C
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Flexible cables designed for use in industrial and domestic mobile installations and 
portable appliances in general, excluding heating appliances

Applications
Interconnection of machines used for manufacturing processes, including 
machine tools and hand-held equipment. The cables are permitted for direct 
connection to the electrical network.

Characteristics
Maximum temperature: 70°C operating, 160°C short circuit
Nominal voltage: 300/500 Volt.
Construction standard: IEC 60227-7.
Fire standard: IRAM NM 60332-1.
Conductor standard: IEC 60228 / IRAM NM 280.
Conductor: Class 5 annealed electrolytic copper.
Insulation: PVC.
Identification: Black with alphanumeric identification in white or yellow. 
Always includes a green/yellow grounding conductor in all the conductors 
indicated. Cover: black PVC, non-fire propagating.

Color
Bipolar			      	       (Light Blue/Brown)

Tripolar			        (Green-Yellow/Light Blue/Brown)

BAJO PLOMO TYPE
MULTIPOLAR - PVC/PVC - 300/500 VOLT - 70ºC

formation n° x 
mm2

maximum 
diameter of

conductor wires 
mm

nominal 
insulation 
thickness 

mm

nominal 
sheath 

thickness 
mm

Bulk 
approx 
kg/km

approximate 
exterior 

dimensions mm

admissible 
intensity of
current in 

continuous 
operation (A)

maximum electrical
resistance at 20°C 
and DC Ohm/km

flexible
cords

sequence 
metering

home
installation

grounding 
conductor

industrial 
installation

non-spread
of fire
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Conductors designed for family, commercial and industrial mobile 
installations, manually manipulated machines and portable devices 
in general.

Applications
Industrial and domestic mobile installations, hand-held machinery 
and portable appliances in general.

Characteristics
Maximum temperature: 70°C operating, 160°C short circuit
Nominal voltage: 300/ 500 Volt.
Construction standard: IRAM NM-247-5
Fire standard: IRAM NM IEC 60332-1 
Conductor standard: IEC 60228 / IRAM NM 280
Conductor: Electrolytic copper metal annealed in class 5 formation.
Flexibility: Class 5; according to IRAM NM-280 and IEC 60228
Sheath: Black PVC, non-fire propagating

Color
Bipolar

Tripolar

Tetrapolar

Pentapolar

Instalación
Mounting: Minimum bending radius at 7 x outer diameter of the cable
Maximum traction: 5daN/mm² applied to the copper conductors.
Assembly temperature: equal to or greater than 5°C.

(Light Blue/Brown)

(Green-Yellow/Black/Light Blue/Brown)

(Green-Yellow/Light Blue/Brown)

(Green-Yellow/Black/Light Blue/Brown/Red)

LOW VOLTAGE 300/500 VOLT
MULTIPOLAR – PVC/PVC – 70° C – IRAM 247-5

flexible
cords

sequence 
metering

home
installation

grounding 
conductor

industrial 
installation

non-spread
of fire

2
nominal section 

mm

electrical resistance 
at 20°C in DC

Ohm/km

nominal 
thickness 

mm

sheath 
thickness 

mm

outer 
diameter 

mm
weight 
kg/km
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Power conductors designed for low voltage power distribution 
(0.6/1.1KV). They can be installed aerially using trays, buried in 
pipes or directly. They are fixed networks for energy distribution 
applicable in industries, warehouses, machine rooms, building 
entrances, neighborhoods, energy distributors, etc.

Applications
Suitable for aerial installations in trays, buried in ducts or directly buried. 
Fixed energy distribution networks in: factories, warehouses, machine 
rooms, energy distributors, etc.

Characteristics
Maximum temperature: 70°C operating, 160°C short circuit
Rated voltage: 600/1000 Volt AC, maximum 1200 Volt AC/ 1500 Volt AC
Construction standard: IRAM 60502-1 / IRAM 2178-1
Fire standard: IEC 60332-3-24 / IRAM NM IEC 60332-3-24 - Non-
propagation of fire.
Conductor standard: IEC 60228 / IRAM NM 280
Conductor: electrolytic copper annealed in class 5 formation.
Flexibility: according to IRAM NM - 280/IEC 60228 standard

Color
Unipolar

Bipolar

Tripolar

Tetrapolar

PVC UNDERGROUND CABLE
UNIPOLAR OR MULTIPOLAR – PVC/PVC - 0,6/1.1KV - 70°C-IRAM 2178 -1

(Brown)

(Brown/Light Blue)

(Brown,/Black/Red)

(Brown/Black/Red/Light Blue)

Installation
Mounting: Minimum bend radius at 7 x outer cable diameter for unarmored cables and 12 x 
outer cable diameter for armored cables
TMaximum traction: 5daN/mm² applied to copper conductors. In cables armed with wires, 
10daN/mm² can be used applied to the wires, the armor
Assembly temperature: equal to or greater than 5°C.

Variants
Armor: unipolar cables with double helical aluminum strapping. Multipolar cables with 
helical wires or double helical zinc-plated steel strap.

Copper conductors
Unipolar: class 5 flexible cords up to and including 240 mm2 and class 2 compact cords for 
higher sections. Upon request, class 5 cords can be replaced with class 2 cords (compact or 
not as appropriate)
Multipolar: flexible cords class 5 up to 35 mm2 and class 2 for higher sections, being compact 
circular up to 50 mm2 and sectoral for higher nominal sections.

Aluminum conductors
Unipolar: normal or compact class 2 circular cords as appropriate
Multipolar: normal or compact class 2 circular cords as appropriate up to 50mm2 and sectorial
cords for higher nominal sections.
Maximum conductor temperature : 70°C operating, 160°C short circuit

Protections and shields
- Mechanical protection: for multipolar cables, a metal armor of straps or zinc-plated steel 
wires is used (for small sections or when the armor must withstand longitudinal stress) for 
unipolar cables, aluminum straps are used.
- Electromagnetic protection: in all cases the material used is annealed copper.
In these cases, two helical tapes are used, a longitudinal corrugated tape or wires and an anti-
unwinding tape. Likewise, if required, special shielding (also with wires and anti-unwinding 
tape) specially designed for cables that power frequency converters can be considered.

flexible
cords

sequence 
metering

abrasion 
resistance

industrial 
installation

non-spread
of fire
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UNIPOLAR (BROWN CORES)

BIPOLAR (BROWN AND BLACK CORES)

TRIPOLAR (BROWN, BLACK AND LIGHT-BLUE CORES)

nominal
section mm

nominal
section mm

nominal
section mm

conductor 
diameter

conductor 
diameter

conductor 
diameter

nominal 
thickness of 

the insulation

nominal 
thickness of 

the insulation

nominal 
thickness of 

the insulation

nominal 
thickness of 
the sheath

nominal 
thickness of 
the sheath

nominal 
thickness of 
the sheath

outere 
diameter 
approx

outere 
diameter 
approx

outere 
diameter 
approx

bulk 
approx

bulk 
approx

bulk 
approx

Reactance
at 50 Hz

Reactance
at 50 Hz

Reactance
at 50 Hz

Max electrical 
resistance at 

70°C and
50Hz

Max electrical 
resistance at 

70°C and
50Hz

Max electrical 
resistance at 

70°C and
50Hz



16 17

nominal
section mm

nominal
section mm2

nominal
section mm

conductor 
diameter

conductor 
diameter

nominal 
thickness of 

the insulation

nominal 
thickness of 

the insulation

nominal 
thickness of 
the sheath

nominal 
thickness of 
the sheath

outere 
diameter 
approx

outere 
diameter 
approx

Method B1 and B2
pipe embedded in Wall. 

Exposed pipes.

Method C
non-perforated or solid 

bottom cable tray

Method E
non-perforated

cable tray laddertype
cable tray

bulk 
approx

bulk 
approx

Reactance
at 50 Hz

Reactance
at 50 Hz

Max electrical 
resistance at 

70°C and
50Hz

Max electrical 
resistance at 

70°C and
50Hz

TETRAPOLAR (BROWN, BLACK, RED AND LIGHT-BLUE CORES)

ELECTRICAL DATAS

FOUR-POLE WITH NEUTRAL SECTION EQUAL TO THE PHASES (BROWN, BLACK, RED AND LIGHT-BLUE CORES)
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nominal
section mm2

nominal
section mm2

ELECTRICAL DATAS ELECTRICAL DATAS

Method F, perforated cable tray, 
ladder type cable tray, unipolar 

cables in contact

two unipolar
cables in
contact

three unipolar 
cables staggered

three unipolar 
cables in contact

three horizontal 
unipolar cables

three vertical 
unipolar cables

bipolar bipolar tripolartripolar unipolar

Method F, perforated cable tray, 
ladder type cable tray, unipolar 

cables in contact
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number of 
conductors
(by section)

number of 
conductors
(by section)

STANDARD STANDARDARMOURED ARMOURED

outer 
diameter mm

outer 
diameter mm

Under armour 
diam.

Under armour 
diam.

Outer 
diameter

Outer 
diameter

weight
kg/km

weight
kg/km

weight
kg/km

weight
kg/km
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number of 
conductors
(by section)

number of 
conductors
(by section)

STANDARD STANDARDARMOURED ARMOURED

outer 
diameter mm

outer 
diameter mm

Under armour 
diam.

Under armour 
diam.

Outer 
diameter

Outer 
diameter

weight
kg/km

weight
kg/km

weight
kg/km

weight
kg/km
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They are cables specially designed for control, signaling and measurement 
equipment. Also used for electrical commands in industrial processes.

Applications
Control, signaling, measurement, protection and electrical command 
equipment for industrial facilities. Suitable for aerial installations in trays, 
buried in ducts or directly buried

Characteristics
Maximum temperature: 70°C operating, 160°C short circuit 
Nominal voltage: 600/1000 Volt AC, maximum 1200 Volt AC / 1500 Volt DC
Construction standard: IEC 60502-1 / IRAM 2178-1
Fire standard: IEC 60332-3-24 / IRAM NM IEC 60332-3-24 
Non-propagation of fire
Conductor standard: IEC 60228 / IRAM NM 280
Insulation: PVC
Conductor: Electrolytic copper metal annealed in class 5 formation.
Flexibility: Class 5; according to IRAM NM-280 and IEC 60228 (rigid 
optional)

Color
Bipolar

Tripolar

Tetrapolar

Pentapolar

CONTROL CABLE
MULTIPOLAR – PVC/PVC –0,6-1kv- 70° C – IEC 60502-1/ IRAM 2178-1

Facility
Mounting: minimum bending radius equal to 7 x outer diameter of the cable for unarmored cables and 
12 x outer diameter of the cable for armored cables.
Maximum traction: 5daN/mm2 applied to copper conductors. In wire-armored cables, 10 daN/mm2 
applied to the armor wires can be used.
Assembly temperature: equal to or greater than 5°C
Suitable for aerial installations in trays, buried in pipes or directly buried.

Protection and Shielding
As mechanical protection, a metal armor of galvanized steel tapes or wires is used. As electromagnetic 
protection, a longitudinally corrugated copper tape shield is used

Alternatives
Conductor: upon request the cables can be supplied with semi-rigid ropes in class 2 Identification: 
one of the conductors of each cable insulated in green/yellow. Use other colors to identify them 
such as black, gray, blue, etc.

General characteristics

(Green-Yellow/Light Blue/Brown)

(Green-Yellow/Black/Light Blue/Brown)

(Light Blue/Brown)

(Green-Yellow/Black/Light Blue/Brown/Red)

flexible
cords

sequence 
metering

non-spread
of fire

nominal section 
mm2

Electrical 
resist. 70°C in 
AC. Ohm/km

admissible intensity in air
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number of 
conductors
(by section)

number of 
conductors
(by section)outer 

diameter 
mm

outer 
diameter 

mm

outer 
diameter 

mm

outer 
diameter 

mm

outer 
diameter 

mm

outer 
diameter 

mm

weight
kg/km

weight
kg/km

weight
kg/km

weight
kg/km

weight
kg/km

weight
kg/km

diameter 
under shield 

mm

diameter 
under shield 

mm

diameter 
under armor 

mm

diameter 
under armor 

mm

STANDARD STANDARDARMOURED ARMOUREDSHIELDED SHIELDED
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XLPE UNDERGROUND POWER CABLE
UNIPOLAR O MULTIPOLAR - XLPE - 0,6/1KV-90°C-IRAM 2178-1

Conductor that, due to its characteristics, is used in aerial tray installations, 
buried in pipes or directly, for fixed energy distribution networks, especially 
in places where there is a high concentration of people, such as, for example, 
hospitals, shopping malls, underground stations, cinemas, etc

Applications
Suitable for aerial installations in trays, buried in ducts or directly buried. Fixed 
energy distribution networks in: factories, warehouses, machine rooms, energy 
distributors.

Characteristics
Maximum temperature: 90°C service, 130°C overload and 250°C short circuit
Nominal voltage: 600/1000 Volt AC, maximum 1200 Volt AC / 1500 Volt DC
Construction standard: IEC 60502-1 / IRAM 2178-1
Fire standard: IEC 603332-3-24 / IRAM NM IEC 60332-3-24 - Non-propagation of fire
Conductor standard: IEC 60228 / IRAM NM 280
Conductor: class 5 annealed electrolytic copper
Insulation: XLPE (cross-linked polyethylene)
Low emission of smoke and toxic gases
Cover: fire-resistant black PVC

Color
Unipolar

Bipolar

Tripolar

Tetrapolar

(Brown)

(Brown/Light Blue)

(Brown/black/Red)

(Brown/black/Red/Light Blue)

flexible
cords

sequence 
metering

industrial 
installation

non-spread
of fire

number of 
conductors
(by section) outer 

diameter 
mm

outer 
diameter 

mm

outer 
diameter 

mm

weight
kg/km

weight
kg/km

weight
kg/km

diameter 
under shield 

mm

diameter 
under armor 

mm

STANDARD ARMOUREDSHIELDED
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Facility
Mounting: Minimum bending radius equal to 7 x outer diameter of the cable for unarmored 
cables and 12 x outer diameter of the cable for armored cables.
Maximum traction: 5daN/mm2 applied to copper conductors. In wire-armored cables, 
10daN/mm2 applied to the armor wires can be used.
Assembly temperature: Equal to or greater than 5ºC.

number of 
conductors
(by section)

nominal 
section mm2

electrical 
resistance at 
90°C in AC
Ohm/km

unipolar (1) 
Ohm/km

multipolar 
Ohm/km

admissible intensity in the airinductive reactance at 50Hz admissible intensity on the ground

STANDARD ARMOURED

outer 
diameter mm

Under armour 
diam.

Outer 
diameter

weight
kg/km

weight
kg/km
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number of 
conductors
(by section)

number of 
conductors
(by section)

STANDARD STANDARDARMOURED ARMOURED

outer 
diameter mm

outer 
diameter mm

Under armour 
diam.

Under armour 
diam.

Outer 
diameter

Outer 
diameter

weight
kg/km

weight
kg/km

weight
kg/km

weight
kg/km
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TECHNICAL APPENDIX 
AMPERAGE FOR CONDUCTIVITY THROUGH COPPERnumber of 

conductors
(by section)

STANDARD ARMOURED

outer 
diameter mm

Under armour 
diam.

Outer 
diameter

weight
kg/km

weight
kg/km nominal

section mm2

Method D Bipolar 
buried pipe

Method D tripolar 
buried pipe

Method D unipolar 
buried pipe

Method D Bipolar 
buried pipe

Method D tripolar 
buried pipe
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Electrical cables in real estate installations
Considering the diversity of modes of electrical installations in buildings, for the purposes of this catalog, 
those adopted to the AEA regulations for Electrical Installations in Properties have been considered, ...which 
follow the recommendation of the International Electrotechnical commission IEC 60364-5 - 523. The 
determination of the admissible currents in the cables described in this publication will comply with the 
provisions of the AEA Installations Regulation mentioned above and with the traditional current calculation 
methods, based on IEC procedures.

Installation modes
In this Guide, the criteria of Chapter 52 of the IEC 60364 standard, as well as others derived from it, were 
adopted, indicating "installation modes appropriate to the different situations foreseen in the works. They 
are summarized in a series of "type installations", whose capacity to dissipate the heat generated by the 
losses is similar to those, so they can be grouped in a certain common load table for all the modes that adapt 
to the same type installation. In the case of the AEA Regulations are summarized in six "type" installations 
that respond to the following generic description.

INSTALLATION TYPES ACCORDING TO IEC 60364

Modo A

Modo E

Modo
B1 y B2

Modo
B1 y B2

Modo F

Modo G

Insulated conductors in tubes embedded in thermally insulating walls.

Multiconductor cables in tubes embedded in a thermally insulating wall or pipes placed in 
plain sight.

A multiconductor cable or single-core cables in contact, on a non-perforated or solid 
bottom tray.

Multiconductor cables installed outdoors, on a perforated tray or ladder tray, separated from 
the wall by a distance greater than 0.3 times its diameter.

Single-core cables installed outdoors, in mutual contact, on a perforated tray or ladder tray, 
separated from the wall by a distance greater than the diameter of the cable.

Single-core cables installed outdoors, without mutual contact, on a perforated tray or ladder type 
tray, separated from it and from each other. a distance greater than the diameter of the cable.

Insulated conductors without sheathing are called "insulated conductors." These are cable 
thermoplastics that have an insulation level of 750 V and are always unipolar, which limits their field 
of application to their "installation in ducts located on surfaces or embedded, or in similar closed 
systems." On the other hand, when referring to cables, it always refers to insulated conductors with 
an additional cover, both unipolar and multipolar. These are cables for a nominal voltage of 1000 
V. The possibility of using one or another type of cable is determined by the current Low Voltage 
Installation Regulations, in accordance with the characteristics of the work.

MEDIUM VOLTAGE CABLES
FROM 2.3/3.3 kV TO 26/33 kV

They are suitable for buried use with protection in electrical ducts, 
gutters; For directly buried use, metal reinforcement may be required.

Characteristics
Maximum permanent operating temperature: 90°C
Metal: highest purity electrolytic copper wires or electrical grade 
aluminum
Shape: in all cases and regardless of the metal, these are compact 
circular conductors
Flexibility: Class 2; according to IRAM NM-280 and IEC 60228.
Optionally, the conductors can be plugged to prevent the longitudinal 
spread of water and retard the development and spread of water trees.
Internal semiconductor: extruded layer of semiconductor material
Insulation: chemically cross-linked polyethylene (XLPE). Thermostable 
material that has good dialectical rigidity, low loss factor and excellent 
insulation resistance
External semiconductor: extruded layer of cold-separable 
semiconductor material "easy stripping". External semiconductor 
layer formed by an extruded and cross-linked mixture with chemical 
characteristics similar to those of insulation, but with low electrical 
resistance.
Maximum permanent service temperature: 90°C
Maximum short circuit temperature: 250°C (for 5s maximum)

Vicbril Internacional SA, markets medium and high voltage cables from 
the country's main factories, including Prismyan, IMSA and Cimet.

non-spread
of fire

abrasion 
resistance

resistance 
to grease 
and oils

operating
temperatura
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INSTALLED CABLES
ACCORDING TO IRAM STANDARDS NM 247-3 and 62267
The parameters for installations according to the reference standards indicate maximum 
admissible intensities for an ambient temperature of 40º C. The correction factors are used for 
conditions other than those indicated above. Some of them are:

Temperature
When varying from 40º C, the following correction factors should be used:

Grouping
The key word is "dissipate", the contact heating of several cables in the different conduits requires 
the use of the following correction factors.

CABLES WITH INSULATION AND PROTECTIVE WRAP
ACCORDING TO IRAM 2178 AND 62226 STANDARDS
Maximum admissible intensities:
This type of Network can adopt the following installation methods:
	 a) In air.
	 b) Directly buried.
	 c) Buried inside the conduits.
	 d) In galleries, visitable or not.
The cables suitable for this installation mode may be with copper or aluminum conductors, 
with a nominal voltage of 0.6/1Kv., insulated with polymeric, thermoplastic or thermostable 
materials (XLPE, EPR, or similar), in accordance with what is specified in the IRAM 2178 or 62226 
standards. Depending on the number of conductors with which the distribution is made, the 
minimum section of the neutral must be:
        A) With 2 or 3 conductors, equal to that of the phase conductors.
         B) With 4 conductors, the neutral section will be, at least, that indicated in the following table:

The electrical flow is greater and better in cooler environments below 40º C. However, when 
that brand operates, the electrical currents should be reduced.

Cables in air. Maximum intensities
The load tables included in the Data sheets included above have been provided for the following 
"typical" installation conditions:
	 a) A circuit of unipolar cables or a multipolar cable
	 b) Working with alternating current
	 c) Arranged in a pipe or on an outdoor tray.
	 d) Ambient temperature of 40°c

insulating 
material

circuits in the same 
pipe

phase conductors 
(mm2)

phase conductors 
(mm2)

number of loaded 
conductors

neutral section 
(mm2)

neutral section 
(mm2)

ROOM TEMPERATURA (C°)

2 SINGLE-PHASE UP TO 4

2 THREE-PHASE UP TO 6

3 SINGLE-PHASE UP TO 6

3 THREE-PHASE UP TO 9
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Correction factors F for room temperature of 40°C.

Correction Factors
When the installation conditions are different from those indicated above, the following correction 
factors will be applied

The following tables give the correction factors to apply in the groupings of several circuits built by 
unipolar or multipolar cables, according to the type of installation.

Maximum admissible currents for buried cables
The load tables that follow have been provided for the following "typical" installation conditions; that 
is to say:
	 a) A three-phase, or single-phase cable.
	 b) Working with alternating current
	 c) Directly buried along its entire length in a 70 cm trench. deep.
	 d) In a terrain of average resistivity 1 km/W
	 e) Room temperatura of 25 °C

Correction Factors
If the ground temperature is different than 25°C, the correction factors in the following table 
will be applied.

If the thermal resistivity of the ground is different than 1 °K xm/W, according to the AEA regulations, 
the following correction factors will be applied:

number of circuits

inside embedded pipes

in a single layer, on
wall, floor or 

unperforated surface

In a single
layer, fixed directly under 

a wooden ceiling

In a single layer,
on a vertical or horizontal 

perforated tray

In a single layer, on
a ladder or wire tray

insulating 
material

type of terrain and 
humidity

ground termal 
resistivity 
(k.m./w)

correction
factor

dry clay or calcareous
terrain

(normal dry land)

very dry clay or 
calcareous soil

very dry sand

operating 
temperatura

(S) (ºC)

ROOM TEMPERATURA (C°)

ROOM TEMPERATURA (C°)
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If several different circuits coincide in the same trench, mutual heating will modify the "standard" conditions, 
so the following correction factors must be considered:

Reduction factor for groupings in buried pipes and ducts
One multipolar cable per pipe

Based on the short circuit current densities cited above, in A/mm2, the maximum admissible 
short circuit currents are indicated below, in Ka, depending on the different short circuit 
duration times for some typical sections.

For other types of cables or installation systems, the standards or regulations in force in the 
installation area must be consulted.

A unipolar cable in a non-metallic pipe

Reduction factor for different laying depths

Copper conductors

Permissible short-circuit currents in conductors
The following tables indicate the short-circuit current densities, in A/mm2, admissible in 
aluminum and copper conductors of cables insulated with thermostable materials, depending on 
the short circuit duration times and some short-circuit intensities. in A, for some usual sections.

Short circuit current density, in A/mm2, for copper conductors

However, other more demanding coefficients are usually used, such as those indicated in the Spanish 
regulations for LV installations:

cable type

number of 
circuits

number of pipes

number of pipes

in contact

in contact

in contact

separation between internal edges

separation between internal edges

separation between internal edges

duration of the short circuit (SEC)

duration of the short circuit (SEC)

1 diameter 
separator

depth (in meters)

correction factor

insulation 
type

conductor 
section

insulation 
type

ground termal resistivity (k.m./W)
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MINIMUM SECTIONS
Verification of the minimum sections allowed
According to the location of the circuits, the AEA regulations provide for the following minimum 
sections (for copper conductors)

Electromagnetic screens – Shielding
The reduction of electromagnetic interference captured by instrumentation circuits, with the 
use of more sophisticated process instrumentation systems, represents a significant drawback 
for instrumentation engineers.
The shielding of electronic interconnection cables plays a critical role.
Taped screens made of aluminum and polyester, copper – polyester, copper or high-density 
braided copper meshes are an excellent solution for low frequencies. In the high frequency 
range, better results are achieved with helical copper wire screen, very high density copper 
mesh or longitudinal corrugated copper tape.

Metal Laminated Tape Shielding – Polyester (AK) *
Formed by a laminated tape of polyester aluminum (A) or polyester copper (K) applied in the form of 
a helical wrapper and with the metal in continuous contact with a tinned copper drain conductor.

Instrumentation cables – Drain boards
Multiternal and multipair

Types of shielding
	 a) Copper mesh: Formed by a braided mesh of red or tinned copper wires applied to the  
                  cable, it constitutes a shielding effect against disturbances generated by electric fields
	 b) Helical Copper Strapping: The cable is covered entirely with a copper strap with an
                 adequate overlap.
              c) Longitudinal corrugated copper: A copper tape is placed over the connector in  order    
                 to  generate a cylindrical tube on it, with a transverse corrugation that facilitates
                 bending  for assembly.
	 d) Helical copper wires: Formed by a crown of electrolytic copper wires added to a copper             
               counterspiral.

Types of armor
	 a) Helical metal strap: Manufactured with double shielding of galvanized steel, aluminum 
                 or bronze, covering 100% of the conductor applied in a helical form.
	 b) Helical wire: Made with galvanized steel or aluminum wire, it covers more than 90% 
                 of the conductor applied in a helical shape. Provides excellent mechanical protection 
                 and good flexibility.
	 c) Braided wire: A braided mesh of galvanized steel or bronze wire is applied over the 
                conductor obtaining a coverage greater than 80%
	 d) Corrugated steel strap: A steel strap is covered on both sides with an adherent film of
	     ethylene copolymer, formed on the conductor longitudinally overlapping in the shape
	     of a corrugated tube. It offers mechanical protection and is a good screen against 
	     magnetic interference.
	 e) Interlock: An aluminum or steel strap is applied to the core of the conductor in a spiral 
	     shape. It is effective against crushing and impacts. It has excellent flexibility.

Waterproof cover
An aluminum tape coated on both sides with an adhesive film of ethylene copolymer is applied to 
the conductor, forming a cylindrical tube. It guarantees tightness against the ingress of liquids.

Galvanized steel support
Composed of a co-extruded galvanized steel rope in the shape of an 8, parallel to the core of the 
conductor. Facilitates the aerial laying of conductors

Type

Type individual 
drainage

general
drainage

Characteristics minimum 
section

main lines They link the output terminals of the meter with the input terminals of the main board

Tie fault currents to ground

They link the output terminals of the last board with the points of use
general purpose circuit lines

fixed connection circuit lines

protective conductor

sectional lines They link the output terminals of the main board with the input terminals of the next one.

They make it possible to interrupt the phase conduit in lighting circuits

special use circuit lines

branches and return of the switches
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Advantages of cross-linked polyethylene compared to PVC
The electrical and mechanical performances of cables are mainly defined by the insulating 
materials.
As a result of many years of research and development to satisfy market demands, cross-linked 
polyethylene  has been obtained as an insulator for electrical conductors. Which is based on a 
thermoplastic polyethylene that is vulcanized through the use of chemical or physical agents, 
rearranging the molecular chains of the thermoplastic polyethylene and obtaining a cross-linked 
polyethylene with intertwined molecular chains. It has high dielectric and insulation resistance, 
low dielectric constant, low loss factor and increased resistance to humidity.
PVC is a solid thermoplastic type material.
Cross-linked polyethylene (XLPE) has much more advanced electrical and thermal characteristics 
than PVC. Since XLPE is a thermostable type material, which once cross-linked does not change 
its characteristics subject to an increase in temperature or pressure.
Cables insulated with XLPE increase their maximum service temperature compared to those 
insulated with PVC, from 70º to 90º, making it possible to transport greater current intensity.
It also allows for a higher short circuit current and higher temperature than with PVC.
XLPE has improved resistance to contact with water.
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