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Foreword

The text of the Intemational Standard |EC 60364-5-52.2008, prepared by IEC TC 64, Electiical
instafations and proteclion against electric shock, togeiher with common modifications prepared by the
Technical Committee CENELEC TC 64, Elecirical instaliations and protection against elecine shock, was
submitted to the formal vote and was approved by CEMELEC as HD 60364-5-52 on 2011-01-24,

This European Standard supersedes HD 384 552 511285 + 41:1993 and HD 384 5 523 52:2001.

The main changes wih respect o HD 384 .5.52 511885 + A1:1988 are as follows:

Subclayse 521.4 introduces mingr changes with regard 1o busbar frunking systems and powertrack
systems,

Subclause 5236 infroduces minor changes with regard 1o the sizing of cabdes whera harmonic
CASTEIS are present.

A new sublause 5230 conceming single-core cables with a mefallic covering has been introduced.

Clause 525 introduces changes in the maximum walue of volage drop permitted between the omgin of
the consumers nstalfation and the egquipmen! which shoukd nod be grealer than that glven in the
relevant annex,

Clause 528 miroduces minor changes 0 elecineal connections incleding  addibbnal exceplions for
inspection of connections and additional notes,

Clause 528 introduces additional requirements with regard 1o proximity of underground poweer and
tedecommunication cabes

Clause 5289 infroduces minor changes o selection and erection of wirng syslems in relation 1o
maintainability, including cleaning.

The Toflowing dates were fioed:

latest date by which the existence of the HD
has to be announced at national level (doa) 2011-07-24

latest date by which the HD has to be implemented
at national level by publication of & harmonized
naticnal standard or by endorsement (dop) 2012-01-24

latest date by which the national standards conflicting
wilh the HD have o be withdrawn fdaow) 201 4-01-24

Endorseament notice

The text of the International Siandard [EC B0O384-5-52:2000 was approved @EEI‘-J ELEC a5 a
Harmonization Document with agreed commaon madifications as given below.

In the official version, for Biblisgraphy, the following notes hawe to be added for the standards indicated:

IEC S0E32-3 sarize NOTE Hemonised in EMN 800323 savies (partialy modified).
IEC BIEI2-3-24 NOTE Hamonizad as EM B0E32-3-24,

IEC Bl 200 NOTE Harmommed as HD SBO3E-3-432010 (modified)

IEC BiE64-5-51 2005 HOTE Harmonired as HD SO368-5-51: 3008 [modified)

IEC 60364-T-T15 MNOTE Hesmonized aa HD S0064-7-715,
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fiL
|IEC 51000 seras MOTE Hamonized in EN G1000 secies (panially modified).
IEC B1386-24 HOTE Hamonizad as EM 51286-24

IEG 61535 NOTE Harmenized as EMN 51535,

IEC 2305 senss HOTE Hemmonizad n EN 52305 serles (panielly madified).

COMMON MODIFICATIONS

521.8.1

Add the following note:
MOTE Insulied flewible conduchors or cores ascording to HD 516 may ako be used as fued nistalladon

525.2
Add the Tollowing new paragraph:

“ln the case of proximily belween cabde dislibulion systems for radio and lelevision signals and power
lime systems, EN 50083 should be considered.”

528.2

Add the following notes;

HOTE I_-'{:;Ln cenracticon of combmed socxat-cutlats for belscommunication (akso saral; ard powar ine systams, EN 41003 should
D& pomaklered,

Annex A - Table A.52.2 = Erection of wiring systems
Delete Table A.522.

Annex B - Table B52-18 = Current-carrying capacities

Table B.52.18, right columin, ling Mumbar of circuits 16, change from 0.38 o 0588,
Annex D - Formulae to express current-carrying capacities

Delete Annax [

Add Annexes JA fo ZC below,
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

Tha following referenced documents are mdispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies,

HOTE WWhen an inbernational publication has boen modified by common: modificabons. indicated by (mod), the relewamt ERVHD
applies

Fublicalion Year Tille EMHD Year
|IEC B0228 - Conduciors of insulated cables EN 60228
IEC 0287 Series Electric cables - Calculation of the curmant -
ratng
IEC 60287-2-1 - Elecinic cabdes - Calculation ol the curmenl -
rating -

Pari 2-1: Thermal resistance - Cakoulation of
thermal resistance

IEC B0287-3-1 . Elecinc cabes - Calculation of the current
rating -
Fart 3: Sections on operating conditions -
Section 1. Reference operating conditions and
sekction of cable type

[EC B0332-1-1 . Tests on electric and oplical fibre cables EM B0232-1-1
under fire condilions -

Part 1-1: Test for vertical flame propagation
for a single insulated wire or cable - Apparatus

IEC 80332-1-2 . Tests on electric and opfical fibre cables EN 80232-1-2 -
under fire condithons -
Parl 1-2: Tes for vertical lame propagation
for a single insulated wire or cable -
Procedure for 1 KW pre-mixed flame

[EC 80364-1 (mod) 2005  Low-woltage electrical installations - HCy 0561 20048
Part 1: Fundamental principles, assessment of
general characteristics, definitions

IEC 50354-4-41 2008 Low-voltage electrical installations - HD 60564-4-41 2007

(rmiad} Fart 4-41: Protection for safety - Protection  + corr. July 2007
against electric shock

IEC E0354-4-42 . Low wollage elecirical installations - HD 60564-4-4 2

Far 4-42; Protection for safety - Protection
against thermal effects

IEC B0354-5-54 - Elecirical installations of bulldings - HD 60564-5-54 -
() Part 5-54: Selectian and erection of elecirical

gquipment - Earthing ammangements,

protective conducions and profective bonding

comductors



Pubdication
IEC 60439-2

IEC 80449

IEC 80502

IEC 80528

IEC 80570 {mod)
IEC 60702

IEC 80947-7

[EC E0908

IEC g1084

IEC E13B8
IEC 81524
IEC 81537

IS0 834

=
¥
[
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r |

Sienes

Geries

Sefies

Sernes

Siefes

Senies

Series

Tille ENHE

Low-voltage switchgear and conlrolgear EN 60439-2
assemblies -

Parl 2! Particular requirements for busbar

frunking systems (Dusways)

Voltage bands for elecirical installations of  HD 193 82
buildings

FPower cables with extruded insulafion and -

their accessones for rated vollages from 1 kY

(Um = 1,2 &V} up to 30 kW (Um = 38 kV)

Degrees of protection provided by enclosures -

(1P Code)

Electiical supply rack systems for luminaires EM 60570

Mineral insulated cables and hair EN 60702
terminations with a rated vollage not
exceeding 750 V

Low-voltage switchgear and confrolgear - EN B0O4T-T
Parl 7: Ancillary equipment

Con ing devices for kbw-voltage circuits  EN 60998
for hodsehold and similar purposes

Cable trunking and ducting systermns for =
glectrical instaliations

Conduil systems for cable managemen EM 81388
Fowertrack systams EN 81534

Cable management - Cable tray Systems and EN 61537
Gable ladder syslems

Fire-resistance tests - Elements of buikding -
construction

HO 60364-5-52:2011

-
¥
=
-

r |

Sories

Series

Saries

Saries



HD 60364-5-52:2011

Annex ZB
(normative)

Special national conditions

Special national condition; National characienstic or practice thal cannol be changed even over & long
perad, e.g. climatic conditions, electrical @arthing conditions,

WOTE i i affects harmanization, & forms part of the Hamonzahon Dooymant,

For the counfries in which the relevant special natonal conditions apply thase provisions are normative,
for other counfries they are imformative.

Country Clause Special national condition
Noraay 523 1 In Morway the foliowing agditsonal reguirements apply:
Special requirement may apply in Morway dug to national building practice and
e exlended use of insulation matesials in Duilding wabs.
Germany
521.11 In Germany additional requirements apply {see annex to German Special
MNational Condition on Clause 521.x)
831 12 In Germnany the following additional reqguirements apply.

"221.x  Inherently shor-ciroult proof and inherently eanh-Faull-proof wining

Where profective dewvices for the prolection in case of shof-cieuil in
aoccordance with 473.2 21 of IEC 603684 are not used, cables and conductors
shall b lald inherently shon-cecuil proof and inherently eanh-faul-prood.

The folbowing types of wiing are regarded as inherenily sho-circuit proof and
Inherently earth-fault proof;

g) Conducior arrangements whera conlact bebween the conductors and contacl

with earthed paris are prevenied and where no shod-circuit is to be expected
due o external influences (e.q. falling pans);

by Amangement consisting of single-core cabies, 2.9 In accordance with
IEC 60502, single-core non-melalic -sheathed cables in accordance with
IEC 60227-4 or single-core rubber-insulated and sheathed flexible cables in
accordance with |IEC 80245-4

i Cables and rubber-insulated and sheathed flexible cables lakld so that they
are accessible but not in the vicinity of combustibée malerials and where the
nsk of mechanical damage is préeventead.

d) Conductor arangement consisting of single-core non-sheathed cables of
sutable Iype of consiruction {e.g. special rubber-insulaled cables in
accordance with 1EC 80XXX V. rated voltage LU at least 1,83 kV or
gguivalent).

An armangement of cables and insulaled conduclors which could bum out
without endangering their environment (e.g. cables in ground) is considered as
equivalent 1o mherenily shor-circuil proof and inherently earh-fauli-proof wiring
with regard to safaty.”

In preparation




Country

Clause
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Special national condition

B

521.13

5216

"221.13 ADGESSONES

Boxes and enclosures for accessones, e.. connecting boxes for housing
terminals, sockel-outiets or swilches shall comply wilh the reguirements of
EM B0&TO.

Boxes and enclosures inlended to be instafed in concrete or in hollow walls,
shall have the following markings according fo EN 80670-1 on the boxes and
enclosures ar provided by the manufacturer on the smallest package unit or in
the instructions of the manulacturer

for use in concrete: symbaol S0 °C:
- e wse i hollow walls: symbol H.

GP-enclosures according 1o EN G0670-24 (under preparation) are not allowed
to be installed in Germany

Socket outlet-systems which accept the simultanecus connection of more than
one plug in the interface of ong sockel outlet are nol allowed in Germany,

In Germany and the Nelherands in the case of basic-insulaled conductons in
condult systems, cable fnunking systems and cable ducting systems, only the
conductors of one main circuit, incleding the auxiliary Gredits associated with
this main circult, may be laid in condull of in single-channel frunking or in one
duct of a muli-channel trunking, except in elecrical and enclosed operating
areas, The uncul conduciors of several circuts may, however, be fed through
common through-run boses.
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Country

Clause

Special national cnm"rti;un

521.7

527

In Gemmany the fallowing addifional requiremeanis are applicabila:

urder certain circumstances, for ease of installation, the condector may be
Class 5 to EN 60228, in which case the designatory suffix under HD 261 is
given by =K.

The use of a Class 5 conducior designated "-K" does not indicate that the cable
Is sultable for repeated flexing.

Flexible cables or cords (except for those heawy duty types used as fixed
installations in temporary buiidings) should nol be used as fixed wiring unless
contained in an enclosure affording mechanical protection, except when used
a5 the final connection 1o ficed equipment. In which case they should be of, af
least, ihe ‘ordinary’ type.

Flexdbde cables or cords should not be placed under carpets or oiher floor
cowverings, where there is

ay any risk of thermal nsulating effects, leading 1o excessive temperaiure
nse (see 5.3.1, a));

b any nisk of damage due to fumiture or equipment resting on them or fraffic
passing over tham

When flexible cables are required for use outdoors, whether of femporary or
permanent usage, reference should be made to Table 25 and 2B of this HD 1o
determing their suitability for such usage.

PWC flexible cabies or conds are unsufable for permanent use ouldoors. Nelher
shoukd those that hewe a temporary designation be used in thal manner
ouldoors in adverse codiions, e.g. at lemperatures below hose given in
Table 44, column 11,

In the case of soft soldered joints or terminations the limiting temperaiure for the

conductor under shor cicuit conditions is reduced to 160 “C. Account of this
limitation should e taken in selecting and cperaling cables,

Tinned copper conductors should not be used at temperatures above 200 'C
because of the risk of mutual adhesion,

Where the limting temparature given in Column 10 of Tables 3A, 38, 4A and 48
i5 such that the temperature of the surface of the cable is liable 10 exceed 50 °C,
the cable shoukd be so kcaled or guarded as to prevent contact of persons or
animals therewith, Cable surface temperatures above this can cause involuntary
reacticn in the evenl of contact with exposed skin. Accoun shoukd be taken of
these possibilgies in the selection and use of cables,

In Gemmany, in cable tuanels, cable ducting and laces with mcreased
densidy of nstalled cables the inslaliation of fire d s sensitive 1o hesl
radiation and smaoke is required. In exended wiring system installations the
possitality to use mobile fire axtinguishers i required, The use of a stalionery
fire exinguisher installation is recommended in case of extended wiring
eystams o which gaining access is dificull. In cable twnneks every 100 m a
parition as fire resisting section should be provided ard every cable breaking
through should be sealed by a suitable and agreed fire resisting provision.
Accessible cable tunnels and ducts shall be erected with a sufficient number of
possitalities for gaining access in case of fighling a fire hazard, e.g. by easy
removable covers, and devices for smoke rermaval shall be provided, Where fine
profection seaks with an aulomalc cesing function and firg resisling capability
are applied such seals shall be activated at once In case of a fire hazard,
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.0.
Country E:Iausn Special nalinrral condition
522 4.1 In Gerrnannr in l‘mrlm-.r wall installatn:lns I:uxea and Encln&ures wrrh A pruteﬂmn

degree nol less than IP30 shall be used.
522811 | In Germany the Tollowing additional regquirements apply:
Addd e following lext;

The tension applied to a cable shoukd mol excesd the values of tensile stress
per conductor given below. This i5 subject 1o a todal maximum iensile force of
1 000 N unless otherwise agresd by the cable manufaciurer.

50 MWSmm? for non flexible cables during installation.

15 Mimm?® for flexible cables, under static tensile stress and for non flexible
cables n service in fied circuits.

In circumstances where a stress exceeding the above values would result, a
separate stress bearing member or device shoukd be used, The method of
atlaching such a member oF devise 10 the cable shoubd be such thal the cable =
net damaged

In circumstances where fiexible cables are under dynamic stress (including
those due fo media, e.g. reeling drums) the permiesible tensions or fatigue |ife
should b= agreed betwaen the design engineer and the cable manufacturer,

Cables which are inslalled werdically, withouwl intermedizgle suppar, which ane
inaccessible and unlikely o Be moved or disturbed, shoukd be suppored a the
top of the run such that the intemal radivs of the resultant bend is not less than
the appropriate minimum bending radius for normal use according to Table G(a),
or for fixed instaliation according 1o Tables 6(b) and 8(c). The unsupporied
wertical kength of such runs should not exceed 5 m.

The rated woltage of & cable is the reference voltage for which the cable =
designed and which serves to define the electrical tesis

The rated woltage is expressed by the combination of two wvalues UJU
expressed in volts:

U, being the rms. value between any insulated conductor and ‘earth’ (metal
covering of the cable or the surrounding medium);

L being the rm.s. value between any wo phase conductors of a mullicore
cable or of a system of single core cables.

In an aternating current system, the rated woltage of a cable shall be at least
egual to the mominal wvoltage of the syslem for which & & inlended. Ths
candiion apples both o the value U, and to the value U,

In & dirgct cument system, the nominal vollage of the system shall be not higher
than 1.5 imes the rated vollage of the cable

HOTE The oparaling vollage of a system may peamanently sxcesd the nomenal valbage of sucha
sy=tnm by 10%.

02288 In Germany the standards DIN 18015-3 and DIN 1053-1 have to be considered.




HD 60364-5-52:2011

| Country

-10-

Clause Special national condition _ _
52289 In Germany, in hollow wall installafions boxes and enclosures with cable
retention shall be used
522 g40 | In Germany the following additional requirements apply:
“Cabde laid in the ground shall be laid al lkeast at 0.6 m below ground level but al
leasl 0,8 m bedow the camiageway of slresls,
For smaller installation depths the cable shall be protected by other means, e.q.
wiring in sutable conduits.”
5233 In Germany in addifion the 24 h load diagram has (o be tzken into consideration
527 In Germany there are specific requirements on fire prolection in some areas.
22724 In Germany 527.2 4 is nol applicable.
2T.25 In Gemnany, seals for cable penetrafions shall be approved by {he German
Instituie for constructional enginesring (Deutsches Institut fiir Bautechnik DIBT).
Snnex & In Germany additional requiremenis apply {see annex to German Special
Table Mational Condition on Table A52-3)
AE2.3
Annex O In Germany Annex D does not apply,
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Clause
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Special national condition
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In Germany the fallowing addﬁif}ﬁ;ﬁal I'EﬂuiI'EI'I'IEI;{;;I;E;’:
Ay Wiring in congrete;

B} 1 cable and conducior

The cables and conductors listed under a} to ¢ are permissible,
a) Aderleitungen single-core conductors, e.g, HITY,, ., in conduit,

The condull for feeding through or joining single-core conductors, e.g. at the
inbersection of wall and ceiling structural elements, shall be fed through in
insulating boxes accordig to DIN EM &06T0 (VDE 08606)-senes (some
countnies note and SMC in CENELES)

When wsing single-core cable # shall be ensured that the conduil and boxes
form an unbroken sealed system

B} Shealhed conductors, eg. NYM, according to DIN VDE 0250-204
(WOE D250-204); in conduil or recess clearances.

€} Cables, £.0. NYY, according to DIN VDE 0276-603 (VDE 0276-603).
) 2 Accessonies

Boxes for appliances, appliance coanaction boxes, luminaire conmection boxes
arnd juncltion boxes shall be suitable for installation in concrete. They shall
comply with DIN EN 80670 (WVDE 0606} and shall be marked with the symbol B
gocording to DIM 30600 Reg. No, 1716,

D) Instalation of cables in not accessible underground ducls and in protective
conduits burried in the ground

In not accessible undegmunn ducts outside of buildings only cable or rubber-
sheathed cable NSSHOU according to DIN VDE 0250-812 (VDE 0250-812),

trailing cables acconding to DN VDE 0250-813 (WVDE 0230-813) or similar types
shall b insialled,

In profecltive conduits burried m the ground aiso sheathed conduclors NYM
according to DIN VDE 0250-204 “(VDE 250-204) and piain lead-covered cable
DIW WDE 0250-210 (WDE 0250-210) ame aliowed, if the cables remain
accessibde and exchangeatde and the condul is mechanically fized, prodecied
against the ingress of water and ventilated.

HOTE This type of wiring should be restricted 10 exceptional cases and shor dislances, =g up 1o
£ i type of waring accending to 532 B 10 ehould be gren prefeence,
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_ Country

Eams o g m s
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Special national condition

In Garmany the fillowing additional requirements apply;

*Flat webbed house wires in accordance wih DN VDE 0250, Part 201 may be
used if the folkwing require ments are met:

g) Flat webbed house wires according to DIN VDE 0250, Parl 2071 {NYIF
NYIFY) may only be installed in dry roems and anly in or under plaster. They
shall be coversed with plaster along their entire length,

WOTE 1 The use of fiat webbed halse wines may be resticted o epecial spacficabons

ROTE 2 The imsadlation af cones in Rt conductors s about hall aa Thick s the insuEtion of sirgle-
care conductors. The covenng le primarily interced fo maintain the distances belwesan [he coes iR
order o ermure the permssibie heal removal based on the manmum camying curent and Ehe
additional mechamcal protection of the conduchor by the plasier covering, In general, this is ansured
by & crack-ressiant paster covenng with 3 plasier ickness of about 4 mm

B K flat webbed house wires are nstalled in cavilies o celings or wals
consisting of concrete, stone or simiar non-combusiible material, it is no
necessary 1o cover tham with plaster in accordanca with item aj.

oy Ewven when coverad with plaster, flat webbed house wires may not be laid an
combuslitde construction matertals (see DIMN 4102, Parl 1}, e.g. wood.

d) Flat webbed house wires shall not be bunched. Collecting flatl webbed house
wiras togethar at the inled points of electrical equipment, e.g. distribution
boards, is not considersd as bunching,

g) Flat webbed house wires may only be fixed using means and methods which
will ensure that the insulation is not damaged or deformed.

HOTE 3 Maans far fiving wiihout damage ara, 8.9,

- gypsum plasier, o
clamps malching the shape of the wires and mede of Insulaling matenal o of metal wih
irsulating layer; o
aficking; ar

- naimg with sukabla ais with insulabing washers

fi Flal webbed house wires shall nol ke nstalled wnder plaster board unless
these boards are attached enfirely with plaster.

g1 Flat webbed house wires shall not be insialled immediately on or under wire
nettirg, metal mesh ar smilar

h) Flal webbed house wires may only be joined in installation boxes in
acoordance with DIN EM 80870-1 (WVDE 0808-1) made of insulating material.

Metherlands

3216

In Metherlands in the case of basic-insulated conductors in conduil systems,
cable trunking systems and cable ducting systems, only the conductors of one
main circuit, including the auxiliary circuits associated with this main circuit, may
be laid in condud or in single-channel trunking or in one duct of a multi-channel
trunking, except in electrical and enclosed operating areas. The wuncut
conductors of Several circuits may, howewer, ba fad through common thdugh-
M boxes.
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Ir'eland

Clause
52282 |
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Special national condition
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In reland concealed wiring must be profected against damage caused by
penstration by fixings and dnlls, by earhed metal enclosures or integral
screens, except in fthe following areas: 150 mm horzonially from a comer,
150 mm vertically from a celbing, strasght vertical or horzental run e & point,
accassony or switchgear, In such cases, the wiring must be at least 50 mm from
the reverse side of the wall.
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Denmark
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Special nam:mal condition

e S T TS e o P LTSS e A e e e aas e

In Denmark. tha fallowing EDDlIE'ﬁ- The reqmrema'lts are nu1 requnred for cables
with a rated voltage not exceeding 50 % ac or 120 WV d.c. Cables shall be bured
at least 0,35 m under ferrain, Cables buried less than 0.7 m under terrain shall
be protected by conduits, U-profiles or sheets. Gables bured more than 0.7 m
under terrain shall be without additional mechanical protection, when a marking
band is placed approximately 0.2 m above the cable. By more than one cable
with less fhan 0.2 m between the ouier cables only one marking band =
required. Cables coming from e soil up in free air shall be mechanically
protecied as well under the temain as abave the lerrain

NOTE Conduits or gaivanized inon, stesl or plasiic conduis in acoordance o DS 2118 for a warking
pressure of 0,6 MPa can be used for prolectian

528.1

Tahle
2523

In Denmark, the following requirement applies; Installations withowl connection
lo the low-vollage installation and which are installed, supervised and
maintained by other than skilled persons shall be separated from the low-
voltage Instalations in a way that is possible to work on them without
dismantling the low-voltage instalation

In Denmark, the following applies — Where the curment in a circuit of a group not

exceeds 70 % of the current camying capacily in accordance to Table C52-3

multipfed with an even comection facior for amblent temperature the following is

allowed:

* The current camying capadty for the clroult does nol need 10 be mulliplied
with a reducion factor for groups.

= The circuit i nol counted together wilth other ciouls when numbers of
Circwits are counted for determination of the reduclion facior. Where Lthe
current in all circuits in & group not exceeds 75 % of the currenl carrying
capacity in accordance with Table C52-3 multiplied with an even comection
factor for ambient lemperature no further reduction is needed,

UK

22264

In the Uk, the following additional requirements apply:

1 A cable installed under a floor or above a ceiing shall be run in such a
position that € 15 not Hable 1o De damaged Dy contacl with the floor or the
ceding of their fixings. A cable passing through a joist within a floor or ceiling
construction ar through a ceiling support (e g, under floorboards), shall;

i be at least S0 mm measured vertica®y from the top, or bottom &8s
appropriate, of the joist or batten; or

(i} incorporate an earthed metalic covering which complies with the
recuirements of Pad 554 for a prolective conductor of the circuit
concemed, the cable complying with B5 5467, BS 6346 BS 6724,
BS 7846, BS EN 60702-1 or BS 8436 or

{iiy be enclosed in earthed condul camplying with BS EN 61388 and salisfying
the requirements of Part 5-54 Tor a protective conductor, oF

(wvh b enclosed in earthed trunking or ducting complying with BS EM 50085
and satisfing the requirements of Part 5-54 for a protective conducter; or

(v} b2 mechankaly prolected against damage suflicien] to prevent pensration
of the cable by nails, screws and the like.

2 A cable concealed in a wall or partition &t a depth of less than 50 mm from a
surface of the wall or partiticn shall:

(i} incornporate an earthed metalic cowvering which complies with the
requirements of Pard 554 for a prolective conductor of the circult
concemed, the cable complying with B85 5487, BS 648 BS 6724,
BS 7846, BS EM 80702-1 or BS 8438; or

(i} be enclosed in earthed conduit complying with BS EN 61386 and satisfying
the requirements of Part 5-54 for a protective conducior, or

{iy be enclosed in earthed tunking or ducling complying with BS EN 50085
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and satistying ihe requirements of Pari 5-54 for a protective conductor; or

() be mechanically protected against damage sufficient 1o prevant penetration
of the cable by nails, screws and the like; or

(vl beinstalled in a zore within 150 rmm from the top of the wall or parition or
within 150 mm of an angle formed by bwo adjoining walls or paditions.
Where the cable is connected to a point, accessory or swilchgear on any
surface of the wall or pardition. the cable may be installed in 8 zone eiher
horizontally or vertically, to the poirt, accessory or switchgear. Where the
location of the ammw paint oF swilchgear can be datermined form Lhe
reverse side, a zone formed on one side of the wall of 100 mm hickness or
less or pariiion of 100 mm thickness or less extends to the ewersa side.

3 Where Classe 2 above applies, and the installation is nol intended o be
under the supervision of a skilled or Instructed person, a cable installed in
accordance with part (v) of Clause 2 abowe, and not complying with par (i),
(i}, {iiy, or (iv) of Clause 2 above, shall be provided with additional protection
by means of an RCO hawing the characianstics specified in Part 4-41, 415.1.

Irrespective of the depth of the cable from a surface of the wall or partition, in an
instaligtion not intended to be under the supendsion of & skilled or instructed
person, a cable concealed in a wall or pariition the internal construction of which
includes metallic parts, other than fiXings such as nails, screws and the like,
shall:

incorparate an earthed metalls cowering which complies with the requirements
of Parl 3-54 for a prolectve conductor of the crcuit concemed, the cabke

Qg wilth BS 5487, BS G348, BS 6724, BS 7848, BS EN80O702-1 or
ES 84

{i} beenclosed in earthed conduil complying with BS EN 61388 and salishying
the requirements of Parl 5-54 for a proteciive conductor; or

{i) be enclosed in earthed trunking or ducting complying with BS EM 50085
and satisfying the requirements of Fart 5-54 for a protective conductor; or

v B2 mechameally prolected against damagn suffcient 16 prevent penelraton
of the cabde by nails, screws and the like; or

(v be provided with addiional protection by means of an BCD having the
charadenstics specified in Pard 4-41, 4151,

WOTE H the cable = installed at a dapth of 50 mm o less from the surface of & wall or pamtion ths
fequrmmﬂclmzahme alsa apply.

_Ewilzerlam:l

523

5232

In Switzerand, {in accordance with Mational Legislation) & wvoltage drop not
exceading 40 % is permitted i an installaticn between the connection point of a
building {main circuit breaker) and the final circus, example = a socket outlet.

In Switzerand, in accordance with Mational Legislafion Verordnong  Uber
elekbrische Lefungen 734 31 in case of crossing or proximily of underground
telecommunication cables amnd undemround power cables, &  minimum
clegrance of 300 mm shall be maintained, or the requirements according to a)
or by shall be fulfiled. F,

Belgium

527

In Belglum there are specific requirements on fire pmﬁlﬂqn in SOme areas

taly

528.2

In Waly & minimum clearance of 200 mm shall be maintséed
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522 B

Wiring embedded in;nrid walls or concealed in huli;v walls or parr'rtiu_rE:
Wiring shall be protecied by an earthed metal screen, armouring, metal conduil

or trunking against demage by mpact or penetration by drills or nails except
where the following two conditions apply:

A)  The distance measured homnzontaly Detween the wining and the reverse
side of the wall Is not [rss than 50 mm

b} The wiring is installed:
1) in a straight vertical or horizontal run going direclly fo a point,
accessory or switchgear,
2} within a verical distance of 150 mm from the ceiling;

) withim a horzontal distance of 150 man from a comer formied h‘ljr b
adjoining walls.

522.8

In industrial and commercial premises, cables emerging from the Toor shall be
provided wilh supplementary mechanical protection within & vertical dstance of
1 250 mm from the floor

During the period of construction, cables instalied in pre-cast concrete floors
shall be provided with supplementary mechanical protection before further work
or &Ctivity Is carried out.

During the pencd of construction, a cable emenging from the floor, and not fixed,
shall b2 protected against impact by suitable means such as fexible conduit,

522.8.8

This does not apply o earthed metal-enclosed ;r_:-’rerrﬁ.

In attic spaces, care shall be taken to lay the wirmwg in an orderly manner and in
sUch & way as to minimize the risk of damage 1o wirng

522.8.10

Addrtian:

Suitable indication shall be provided above a buried cable al a distance of

approximately 300 mm vertically below the completed surface, or at half the
buried depth. whichaver is the lesser

Minimum degth mm of cables buried in the ground:
Table 528 — Minimum depth {mm) of cables buried in the ground

Location =R or | Mon-armoured | SWdh or NYCY
WY CY cable | cable in a pipe | cable in high-
laid directly | in the soil (1) | impact
in the soll (2} resistant pipe

in the soil {1)
Agricubflural GO0 G800 G
ndusirial and | 450 450 250
commercisl
Domeastic 450 300 250
gardens, paths,
drives e
1,

Urban pathways | 450 300 '\3' 2

Vehicuwlar traffic- | 750 750 730

bearing arsas

Grass  margins | 600 600 G600

(roadside) and

footpaths

Where cables buried in the ground are enclosed in ducting, of other than
concrete material, this ducting shall be coloured red and shall have a high
resistance 1o impgact. For ducts or pipes of matersal other than concrete, e.g.
polythens, the minimum degree of resistance to impact shall be 8 750 N load
rating for 5 % deflection in eccordance with EM S0086-2-4,




17- HD e0364-5-52-2011

Country Clause Special national condition
IE 523.5 The folkowing are exempt from ths requirement:
- Paris of the route nof exceading 0.2 m in lemdth;
- Pars of the route profected by conduit not exceeding 1 m in length.
IE 526.5 Wirng connections shall nod be made nside trunking.
Coennections made in suifable boxes located under floorboards are deemed o
be accessible.
In the case of condull systems, conneclions shall be enclosed in sultable
inspection boxes forming part of the condui system
IE 526.7 Where the connections do nel have a degree of protection against direct contact
of & least IP2X, Hhe opening of doors or covers shall require the use of a key or
b,
Unless it is suitably designed, a cable lug shall not be used 1o ferminate mone
than one conducior.
Adequate ebectrical conductance shall be provided betweean metal sheaths or
armouning of cables and ihe earthing terminals of equipmant,
RKOTE  Thia requines proper design of & propiely method. For melal ecresns, the admanal
medbod af wisling the sorasn o facilitabe the connection i permissioha
IE 526,10 Proximity to insulating materials:
Adequate clearance shall be maintzined between conmections to equipment and
adjacent metal layers of tharmal msulation.
IE 5281 Mo cable shall be runin a §ift shaft unless if forms par of the lift installation.
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ZB.1 Annex to German Special National Condition on Subclause 521,11
§21.11 Cables and conductors

521.11.4 Cables

Cables NYY ar NYCWY according to DIN YOE 0276-603 (WDE 0276-603):2010 should hawe the fallowing
bending radil (see Part 5, Seclion 3G, Cluse IV “Recommendalion far use”®, Takle 3 “Instructions for
winng”, line 4):

a) Permissible bending radius fio wiring:
- single-core cables; 15fold cable diameter;
- ralti-core cables: 12fokl cable diamatear,

b} Reduced bending radius by 50 % under the following condifions:
- single bending;
= proper wirng,
- heating the cable up to 30 °C;
- beading the cabla over template,

The distance belween fxing means should be {see Parl 5, Seclion 5G, Clause IV “Recommendation for
use”, Table 3 “Instructions forwiring®, line 5.1 and 5.2):

Horizonial distance between fixing means: 20 times the cable diameter. These distances also
apply for supporting areas forwiring on cable racks, or
Supparting structures, The distance shall nol exceed
&0 cm.

Varical distance bebeeen fixing means: For wertical wiring along walls, the distances arme
allowed to be longer, However, disiances shall nol
exceed 1.5 m.

B21.11.2 Conductors

Conduciors shall have i case of fixed installstion the bending radi asccording to Table 01
(see DIN VDE 0288-300 (WVDE 029E8-3100):2008-09):

Table 01 = Minimum permissible bending radius for fixed installation

Conductor diameter
T
O=é G=D=12 [12=D=20 D =20

Standard appication 4 5 i &
Conductors with rgid
conductors Careful bending 2 3 4 a

Fixed instaliation 3 3 4 4
Cronduclons wilh
fiexible conductors Flexible application 4 4 5 &
RNOTE 1 The M pEn'InriE.lliE I'.'EI"ldﬂp fadiLis {:tl'l'eﬁ-pﬂl‘lﬂ'ﬂﬂ e iPtermad radiis
MOTE 2 Specificabions apply for & cable temperaiure of |20+ 103 "C
MNOTE S D cormespards 1o the ouler disnietar for iousd comnductons ar the amaller extemal dimensons lor fal condusion
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The distance between fixing means should be according to Tablke 101 (see HD 516 52);

Table 101 = Maximum distance between fixing means

Culer diameler of cables Maximum distance
Ty
Frar 5 =
Harizonial ertical

D=8 250 400
BoD= 15 00 400
19« < A a50 450
20 = D= 40 400 550

521.11.3  Sheathed Conductors (NYM)

Thaese cables are intended for installation on, under and in plaster m dry, humid and wet rooms as well as
in masonry and concrete, except for direct embedding in heaped, shaked or tamped concrefe, These
cables are also suitable for use in open air, provided that they are protected from direct exposwre 10 sun

ligght
Tables 52F and 525 apply for the installation of sheathed conductors with the following restriction:

Sheathed conduciors DIN VDE 0250-210 (VDE 0250-210) and plain lead-covered cable NYBUY
aceording 1o DI WDE 0250-204 (WDE 0250, Pa 204) may be installed i underground prodeclive conduil
if the cables remain accessible and exchangeable and the conduil i mechanically fixed, protecied
against the ingress of liguids and wentilabed.

HOTE Thita typsa ol witiieg shaild ba reatrichid ta sxos plars] Sames and shon dalinees, 0.9, UE le 5m

821,114  Installation of overhead span lines

Cwerhead span lines shall be attached and fiked so thet sag or movement do not result in damage. Thea
specifications for overhead lines in DN VDE 0211 are appiicable to the height of span lines. The
specifications for owverhead lines in DIN VDE 011 (VDE 02111198512 are applicable to the height of
span knes (e.g. for crossings of iraffic installations:

Vartical distances of conductors

= froam the carriageway B m
= from the conventional clearance profile of & waterway 25m

If specific distances over the highest water-level for shipping are stipulated, these will apply

- from the top of rail im
— from the components of the owverhead contact lime System of 3 raibkay im
— from the components of the overhead contaci line system of a trolleybus or tramway 1.5m
= from the components of a cabie railway Am

It has to be considered that the highest point at crossings between suspension and hauling ropes shall be
determined, aking into account a8 25 % higher maximuem tensile siress of the suspension or hauling
Mapes,
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2B.2 Annex to German Special National Condition on Table A.52-3

Table A.52-3 conceming the SNG about flat webbed house wires

Flat conductors direct in masonrny
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Annex ZC

{informative)

A-deviations

A-deviation: National deviation due 1o regulations, the atteration of which is for the time being oulside the
competence of the CENELEC national member,

This Harmonization Documeant doas not fall under any Directive of the EC.

In the relevant CEMELEC countries thase A-devisfions are welid instead of the provisions of the
Harmonization Document untd they have been removed.

Add the following A-deviations:

Country Clause | Deviation

Garmany Ly In GSermany the following additional requirements apply.

Accarding to the guideline on fire protection reguirements for wiring systems
“Mustarrichtlingg iber brandschutztechnische Anfordersngen an
Leftungsanizgen (Muster-Letungsaniagen-Richtlinie MLAR)" established by the
Technical Commission for Bulding Supervision of the ARGEBa&U and
intreduced i the planning and building reguiations of the individual Federal
German Slales specific requirements conceming fire prodeciion apply for wirng
systems:

—in necessary stair encdosuns;

—=in rogms between necessary stair enclosures and exils into the open,

— in necessary halls and in open passageways Lo exlemal walls of buildings;
and

— for the penetration of cables through specific walls and ceilings.”

Romanid 5218 In Romania in the case of basic insulaied conductors in conduit system:s, cable
trunking systems and cable ducting systems, onby the conductors of ane main
circuit, including the auxiliary circuits assocated with this main circuil, may be
laid in conduit or in single-channel trunking or in one duct of a3 multichannel
trunking, excepl in electrical and enclosed operating areas. The uncul
conductors of several circuils may, however, be fed through commean throwgh-
rumn Boees.

E258 In Romania the following additional requirermens apply

Where the heat dissipation differs, the cument-camying capacity shall be
determined related 1o the heat dissipation of the maost ong owla, when the part
of the route with the highest temperatures has a length more then 10 m, but not
fess than 20 % of the fotal length of cabde, according to national regulation

5282 In Romania a minmum clearance of 300 mm shall ba maintained acearding to
natipnal regulation
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Country Clauss | Deviation
France ZB Add a new subclause
521 XX Cables

In France the following additional requirements apply ;

In many case power cables U000 RZ V (NF C 32-321), U 1000 RVFV (NF C
32-322), FR-N1X1X2, FR-N1X1G1, FR-N1X1X2Z24X2 and FR-N1X1G1Z4G1
{NF C 32-323) shall be used.

For special fire resslant requirement, classification CR1-C1 (MF C 32-310) &
mandatogry,

Add a new subclause
521 20 Minirmum permissible bending radius

Minimum permissible bending radius for rgid core shall be acconding to the
altached Table FR A

Table FR A = Minimum permissible bending radius for rigid core

Cable type Minimum bending radius
Lnarmoured rigid cable &b
Armoiired rigid cable ED
Unarmoured fire resistant cable 10D
Armoured fire resistant cable 120
D: ouler cable diameter
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and G of Table B 52,1 — PUC insulation, copper conductiors — Conductor lemperature:
70 °C, reference ambient temperalure: 30 BT . e st e man 449

Table B.52.11 = Curreni-carrying capacilies in amperes for installation methods E, F
and G of Table B.52.1 — PVC insulation, aluminium conductors — Cond wcior
temperalure. 7O "G, reference ambient lemperaturs: 30 "5 o imimmmnimisimbeasi s 50

Table B.52.12 - Cumrent-carrying capacities in amperes for instaliation methods E, F
and G of Table B.52.1 = XLPE or EPR insulation, copper conductors = Conductor
temperalure; 80 "C, reference ambient temperature; 30 "G ... sns e it s erens 51

Table B.52.13 - Currenl-carrying capacities in amperes for instaliation methods E, F
and G of Table B.532.1 — XLPE or EPR insulaticn. aluminium conductors Conductor

temperature. 90 *C, reference ambient temperature: 30 °C .. S R S A A A bt s T
Table B.5%.14 - Cormeaction factor for ambient air 1ampamtura5 ather than 30 *C to ba
appliad to the currenl-carrying capacilies for cables in the 3iF ... .
Table B.52.15 — Comrection factors for ambient ground temperatures other than 20 °C
bo be applied o the current-carrying capacities for cables in ducts in the ground ... 54

Table B.52.16 — Comection factors for cables buried direct in the ground or in buried
ducts for soil thermal resistivities other than 2,5 K- m/W to be applied to the current-
carrying capacities for reference method D .. A e A R e e

Table B.52.17 — Reduction factors for one circuil or one multi-core cable or for a group
of more than one circult, or more than one mulli-core cable, to be used with current-
carrylng capacities of Tables B S22 0 BB2Z A3 . i aniesiine . 98

Table B.52.18 — Reduction factors for more than one circuit, cables laid directly in the
ground = Installation method D2 in Tables B.52.2to B.52.5 - smglu: core or mulli-gore
R e R e e h HIE S R -

Table B.52.19 = Reduction factors for moare than one crcult, cables laid in ducts in the
ground — Installation mathod D jn Tables B.52. 210 B.S2.5......coeriiremmrirrimmmrirsstannessasannerens 57
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Table B.52.20 = Reduction factors for group of more than one multi-core cable to be
applied to reference current-carrying capacities for multi-core cables in free air —

Method of installation E in Tables B.52.8 10 B.G2.13 .oiiiininismsnns nsmsinn sesssns v sanss inasss

Table B.52.21 — Reduction factors for groups of one or more circuits of single-care
cables 1o be appled to referance current-carrying capacity for one circuil of single-core

cables in free air — Method of installation F in Tables B.52.E10 B.52.13...cirvirrinrereaninnn
Table C.52.1 = Gurment-carrying CopaCilY M BB B S v iiirrisasrnnbiasnssiieissiensens i famnaivasme

Table C.52.2 — Currenl-carrying capacilies in amperes.,

Table C.52.3 = Reduction factors for groups of several circuits or of several multi-core
cables (to be used with current-carrying capacifies of Table C.52. 1) .. .

Table D.562.1 — Tabia of coefhiciants and SXpONENES ....coiimirimms snsriisnrrrsiiss nnnsanrresss v

Table E.52.7 — Reduclion factors for harmonic currenis in four-core and five-core
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE ELECTRICAL INSTALLATIONS -

Part 5-32: Selection and erection of electrical equipment -
Wiring systems

FOREWOQRD

The Intermational Ebectrotechrical Commission (IEC) is a worldwide organization for slandardizalion comprising
all nabonal electrolechnical commitiees (IEC National Cosmiilees). The object of IEC iz o promole
intarnational co-operation on all guestions conceming siandardization n the electrical and alectronic fields. To
thiz end and in addition {0 other actvities, IEC publishes inlernational Siandards. Technical Spaecifications,
Techrical Reporis, Publsly Availlable Specificatiors (PAS) and Guides (hareafter referred to a8 "IEC
Publscationds]™), Their preparation ke antrusted lo lechnical commitiaes; avy |[EC Nationsd Committes interasiad
in e subject desll with meay paricipate in this preparalory work. Inksrnational, govermmenial and non-
goesrmanial arganizallons liaksing wih tha IEC also participata in this preparation, |EC collabosates closaly
with tha International Organizaton for Standardization (IS0] in accordance with conditions detarmined by
agraament betwean tha o organizations

The lermal decissans nfwanla of IEC on technical matiers BIMEsE, A5 HB-BHﬁI &8 pogsibla, an intarnational
congengus of opadcn on e relevanl !l.Ib|-EI:1.'I- Lnce ech lachnical commilies RS reoresent@lon fmom 81
intzresied 1IEC Mallonal Committoes

IEC Fublications have (he form of recommendations for iflematonal use and are accepled by EC Mational
Committead in thal terse Whils sl reasanabls allorie afe made o engure (hal ha lechnisal eontent of IEC
Publicatons is ascurale, IEC cannol be held responsible for ihe way in owhich hey are used of for any
miginlerprelation by any end user

In order o promote internafional wnifpemity, IEC Mationad Commiliges undertake o apply IEC Publications
Iransparenty o the maximum gxdent possbie in their naticnal and regicnal publications. Any divergence
Batveean any 1EC Publicatson and (e corrrspinding nalional of segignal puldication shall be clearly indecabed in
he Iaiber

IEC itsell does not provide any stiesiation of conformity. Independent cerification bodias provida conlormity
assassmen! services and, in some areas. access to IEC marks of conformity. 1EC is nof responsible for any
sarvices carriad out by independent certificalion bodies.

All users showld engura that they have the latest editicn of this puldication,

T liabikly shall altzch o IEC or s deesinn, M'IH-I!IPEH- SEreanls o agents including ndividiesl &xperns and
members of its teshrical commitlees and IEC Malional Commitiees for any parsonal injury, properly damage or
ciher damage of any natute whalioeser, whelher dired! or indirect, or for costs (including legal bees) and
expenses arising oul of the publication, use of, or relance upon, this IEG Pullication or any other IEC
Pabilee g

Albpndion /B drawn 10 e Ngrmalive relerancas Sibed in this pubbcalion. Use of the referancad publications ig
indmpensable for ihe correct application of this publicalicn,

Atention i drawn to the possibilily that some of tha clomenis of this I[EC Pubfication may ba the subjoct of
patent rights. IEC shall not be hald resporsibla for identifing any or all such patent nghls,

International Standard 1EC 60364-5-532 has been prepared by IEC technical commiitee 54:
Electrical instailations and protection against electnc shock.

This third edition cancels and replaces the second edition, published in 2001, and constitutes
8 technical revision,

The main changes with respect o the previous edition are as follows:

Subclause 521 4 introduces minor changes with regard to busbar trunking systems and
powerirack sysiems.

Subclause 5236 Intreduces minor changes with regard to the sizing of cables where
harmaonic currenis are present.

A new sublause 523.9 concerning single-core cables with a melallic covering has been
introduced,
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= Clause 525 infroduces changes in the maximum value of voltage drop permitied between
the origin of the consumar’s installation and the equipment which should nol be greater
than that given in the relevant annex.

s Clause 526 introduces mingr changes to elecirical connections including additional
exceptions for inspection of connections and additional noles.

# Clause 528 introduces additional requirements with regard to proximity of underground
power and telecommun|cation cablies,

» Clause 529 introduces minor changes lo selection and erection of wirng syslems In
relation to maintainability. including cleaning.

The lext of this standard |5 based on the lollowing documents:

Fins Regort on voting
G4/ BASIFDIE 6411 TOS'RVD

Full infermalion on the voting for the approval of this standard can be found in the report on
vating indicated in the above {akble.

This publication has been drafled in accordance with the IS0NEC Directives, Part 2.

The reader's atlention is drawn lo the [act that Annex | lists all of the “in-some-couniry”
clauses on differing practices of a8 less permanent nature relating to the subject of this
standard.

A list of all the paris in the IEC 602384 senes, under the general title Low-voltage electrical
instaifations, can be found on the IEC websita,

Future standards in this series will carry the new general Lille as cited above, Titles of existing
standards in this series will be updated at the time of the next edition,

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result dale indicated on the |[EC web site under “hitp:/iwebslore.iec.ch” in
the data relaled to the specific publication. At this dale, the publication will be

«  raconfirmed,
«  withdrawn,

+  replaced by a revised edifion, or
v amendad.
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LOW-VOLTAGE ELECTRICAL INSTALLATIONS -

Part 5-52: Selection and erection of electrical equipment —
Wiring systems

520 Introduction

520.1 Scope
Part 5-52 of |IEC 60364 deals with the selection and ereclion of wiring systems,

MOTE 1 This standard also applies in genersl lo protective conduciors, while [EC B60384-5-54 conlains. furiber
requirements for those conductors.

MOTE 2 Guidance on Parl 5-52 of IEC 80364 iz gven in IEC S1200-52
520.2 MNormative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies, For undaled references, the lates! edition
of the referenced document {including any amendmenis) applies.

IEC 60228, Conduciors of insulaled cables
IEC 6028T (all parts), Eleciric cables — Calculalion of the current raling

|EC 60287-2-1, Eleclic cables - Calcwlalion of the current raling = Pard 2-1; Thermal
resistance —Calculation of thermal resistance’

IEC 6028T7-3-1, Electric cables = Calculation of the currenl raling — Part 3-1; Sections on
oparating conditions - Reference operating conditions and selection of cable type?

IEC 80332-1-1, Tesls on electric and optical libre cables under fire conditions — Pard 1-1. Tes!
for vertical lame propagation for & gingle insulated wire or cable — Apparatus

IEC 60332-1-2, Tesls on electric and optical fibre cables under fire conditions = Part 1-2; Tes!
far wertica! flame propagation for a single insulaled wire or cable — Procedure for 1 kW pre-
rmixad fMamo

IEC 60364-1:2005, Low-woltage electrical installations — Part 1. Fundamental principles,
assessment of general characleristics, definidions

IEC 60364-4-41:2005, Low-voltage elecirical installations — Part 4-41: Protection for safety -
Frofection against eleciric shock

IEC 60364-4-42 Elecfrical installations of buildings — Part 4-42; Prolection for safely -
Protection against thermal effecis

T A consosdated edition 1.2 exists {2008) that includes [EC G0ZE7-2-1 (1904} and ils amendments 1 and 2 {1999
e {08 )

2. & eonsofdated edition 1.1 exists [15899) that mcludes [EC BO2ZAT-3-1 (1995] and its amandmant 1 {1893)
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IEC 60364-5-54, Electrical installations of buildings — Part 5-54. Selection and erection of
elecirical eguipment = Earthing arrangements, profective conductors and protective bonding
conduclors

IEC 6043%9-2, Low-vollage swilchgear and cnnrrojpur assemblies = Part 2: Particwlar
requirements far bushar trunking syslems (busways)

IEC 60449, Vollage banos for electrical installations of bulldings

IEC 80502 (all parts), Power cables with exlfroded insulstion and their Bccessories for raled
voltages from 1 KV (U, = 1.2 kV] up to 30 KV (U, = 36 kV)

IEC 60529, Degrees of protection provided by enclosures (iIP Code)®
IEC 60570, Electrical supply rack systems for luminaires

IEC 60702 (all parts), Mineral inswated cables and their lerminations with & rafed voltage not
gxceeding 750 V

IEC 60947-T [all parts 7), Low-voilage swilchgear and controlgear = Parl T Ancillary
eguipmeant

I[EC 60998 (all paris), Connecling devices lor low-vollage circuits for household and similar
purposes

IEC 61084 (all paris), Cable Irunking and ducting systems for elecirical installations
IEC 61386 (all parts), Conduif systems for cable managemant

[EC 61534 {all paris), Powertrack systems

IEC 61537, Cable management — Cable tray systems and cable ladder systems
IS0 B34 {all paris), Fire-resistance lests = Elaments of bullding consiruction

520.3 Terms and definitions

Far the purposas of this document the following terms and definitions apply.

520.31

wiring system

assembly made up of bare or insulated conductors or cables or busbars and the parts which
secure and il necessary enclose the cables or busbars

520.3.2
busbar
low impedance conductor to which several electric circuits can be separately connected

[IEV 805-02-01)

520.4 General

Consideration shall be given o the application of tha fundamental principles of IEC G60364-1
as it applies to

3 A consofidated edition 3.1 exists (2005 thal includes |1EC B0439-2 (1995) and its amendment 1 [2005)

4 A conachdated edition 2.1 sxiats (2007) that meiudes |EC 60529 (1989} and its amendment 1 (1989}
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= GCables and conductors,

- their termination andfor jointing,

- heir associaled supporis or suspensions, and

- their enclosurs or methods of protection against extemal influences.

521 Types of wiring system

521.1 The method of installation of a wiring system {excluding systems covered by 521.4) in
relation to the type of conduclor or cable used shall be in accordance with Table A.5Z1,
provided the external influences are taken into account according to Clause 522,

521.2 The method of installation of a wiring sysiem (excluding systems covered by 521.4) in
relation to the situation concerned shall be in accordance with Table A 52.2. Other meihods of
installation of cables, conductors and busbars nol Included in Tabla A.52.2 are permitted,
provided that they fulfil the requirements of this pari

521.3 Examples of wiring systems [excluding syslems covered by 521.4) together with
reference to the method of installation to be used jo obiain current-carrying capacily are
shown in Table A.52 3

HOTE Table AS52 3 gwves tha reference melthod of installation where il is consdered ihat the same curreni-
camying capacikes can salely ba used. it i5 not implied that all thesae items are recessarily eoognized in natianal
rulles of ol couniries or Thal olher methods of nelaliation are profabited.

521.4 Busbar trunking systems and powertrack systems

Busbar frunking system=s shall comply with |1EC 60439-2 and powertrack sysiems shall comply
with the IEC 61534 series. Busbar trunking syslems and powertrack systems shall ba selacted
and installed in accordance with manufacturers’ instructions, taking account of external
influences,

521.5 AC circuits = Electromagnetic effecis (prevention of eddy current)

521.5.1 Conduclors of a.¢. circuils installed in ferromagnetic enclosures shall be arranged
50 that all conductors of each circuil, including the protective conductor of each circuit, are
contained in the same enclosure. Where such conductors enter a ferrous enclosura, they shall
be arranged such that the conductor are conly collectively surmounded by ferromagnetic
materials.

521.5.2 Single-core cables armoured with steel wire or sieel tape shall nof be used for a.c
cincuils.

HOTE Tha stesl wine of slesl lape armour of & single-care ¢able % regarded s a fermomagrelis anciosure, For
Eingle-cone wire admoured cablas (ke uss of aluminiom armoet g ecemmended

521.6 Conduit systems, cable ducting systems, cable trunking systems, cable fray
systems and cable ladder systems

Several circuils are allowed in the same conduil system, separated compartmeni of cable
ducting system or cable trunking system provided all conduciors are insutated for the highest
nominal valtage presant.

Conduit systems shall comply with the |IEC 61386 series, cable trunking or ducling systems
shall comply with the IEC 61084 series and cable tray and cable ladder systems shall comply
with IEC 61537,

HWOTE Guidance on the salection o condud sysiems s given in &nnex F.
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521.7 Several circuits in one cable

Several cireuits ara allowed in (he sama cable provided all conduclors are insulalad for the
highest nominal vollage present.

521.8 Circuit arrangemenis

521.8.1 Conductors of a circuil shall nol be distributed over different mulli-core cables,
conduits, cable ducting systems or cable runking systems. This is not regquired where a
number of multi-core cables, forming one circuil, are installed in parallel. Where multi-core
cables are installed in parallal, each cable shall contain ane conductor of each phase and the
neulral if any.

521.8.2 The use of a common neulral conductor for several main circuits is not permitted.
However, single-phase a.c. final circuits may be formed from one line conduclor and the
nautral conductor of one multi-phase a.c. circuit with only one neutral conductor provided that
the arrangement of the circulls remains recognizable. This mulli-phase circuit shall be
isolated by means of an isolating device according to 536.2.2 which isclates all live
conducion.

MOTE For tha allocation of a common profectiva conductor for several circulls, sae |EC BiA6d-5.54

521.8.3 Where several circuitz are terminated in a single junction box the terminala for each
circuit shall be separated by insulating partitions, except for connecting devices in accordance
with Ihe [EC 60998 zerieg, and terminal blocks in accordance with IEC 60847-7,

§21.9 Use of flexible cables or cords

521.9.1 A flexible cable may be used for fixed wiring where the provisions of this standard
are mal

521.9.2 Eguipment that is intended to be mowved in use shall be connected by flexible cables
or cords, except equipment supplied by contact rails.

521.0.3 Siationary equipment which is moved temporarily for the purpose of connecling,
cleaning elc., e.g. cookers or flush-mounting units for installations in false floors, shall be
conneciod with flexible cables of cords.

521.2.4 Flexible conduil syslems may be used to protect flexible insulated conduciors.,

521.10 Installation of cables

Insulated conductors (mon-sheathed) for fiked wiring shall be enclosed in conduil, cable
ducting system or cable trunking system, This requirement dees nol apply o a protective
conducior complying with |IEC 60364-5-54.

522 Selection and erection of wiring systems in relation to external influences

The installation mathod selected shall be such thal protection against the expected external
infiuences is ensured in all appropriate parts of the wiring system. Particular care shall be
taken ai changes in direction and where wiring enters into equipment,

NOTE The externsl inluences calagarized i Table 514 of IEC B0364-5-51 which sra of sigaificancs to wiring
sysiams ara incloded in this clause

522.1 Ambient temperature [AA)

522.1.1 Wiring systems shall be selected and erected s0 as o be suitable for -any
temparature between the highest and the lowesi local ambient temperature and o ensure that
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the limiting temperature in normal operation (see Table 52.1) and the limiting temperature in
case of a fault will not be exceeded.

NOTE “Limiling 12mpacalura” MEeans mazimam coflinaous speraling lamperaiung.

522.1.2 Wiring system components including cables and wiring accessories shall only be
instalied or handled at temperatures within the limits stated in the relevant product standard
or as given by the manufacturer,

522.2 External heat sources

522.2.1 In order to avoid the harmiul efects of heat from external sources, one or more of
the following methods or an equally effective method shall be used to protect wiring systems:

- heat =hielding;
placing sufficiently far from the source of heat;

- salecting. of the wiring system components with due regard for the additional temperaiure
rise which may accur,

-~ local reinforcement of insulating material o.g. by heal-resisling insulated sleaving.

HOTE Haeat from external soarces may be radiated, convachad or conducied, &g
—  lram hot wialar syslems,
— from plant, appliances ard komenaines,
= lrom maniaciufing processes,
= through beal conducting materials,
—  irom solar gain of the winng system or it5 surrounding mediym,

522.3 Presence of water (AD) or high humidity (AB)

522.3.1 Wiring systems shall be selected and erected so that no damage is caused by
condensation of ingress of waler. The completed wiring system shall comply with the IP
degres of protection refavant to the particular location.

MOTE Im gunnrul. the aheaths and insuialion of cables Tor fixed instafatbons may [ ragmded. whEn intacl, a8
prool agains! penetralion by masisture. Spacial consiceralions apply o cables lable o freguent splashing,
smmersion of sulmersion

522.3.2 Where water may collect or condensation may form in wiring systems, provision
shall be made for ils escape.

522.3.3 Where wiring systems may be subjected to waves (AD6), protection against mecha-
nical damage shall be afflorded by one or more of the methods of 522.6, 522.7 and 522.B.

522.4 Presence of solid foreign bodies (AE)

522.4.1 Wiring systems shall be selecied and erecled 50 as 10 minimize the danger arising
from the ingress of solid foreign bodies. The completed wiring system shall comply with the IP
degree of protection relevant to the paricular location.

52242 In a |ocation where dust in significant gquantity is presenl [AE4), additional
precautions shall be laken o prevenl the accumulation of dust or other substances in
quaniities which could adversely affect the heal dissipation from the wiring system.

HOTE A wiring sysiem which tacililates ine ramoval of dusl may be pecessary (see Clause 529).
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222.5 Presence of corrosive or polluting substances [AF)

522.5.1 Whera the prasance of corrosive of polluting substances, including water, ks likaly o
give rise (o comosion or deterioration, paris of the wiring system likely (o be affected shall be
suitably protected or manufaciured from a material resistant to such substances.

HOTE Suitabls prolection far application during efection may include prolective tapes. panls or greass. These
measures should be coordinaled wilh the manulaciune:.

522.5.2 Dissimilar matals, liable to initiale electrolytic action, shall not ba placed in contact
with each other unless special arrangements are made to aveid the consequences of such
contact,

522.5.3 Malerialz liable to cause mutual or individual deterioration or hazardous degradation
shall nof be placed in contact with each other.

5226 Impact (AG)

§22.6.1 Wiring syslems shall be selected and erected 50 as to minimize the damage arising
from mechanical stress, e.g. by impact, penetration or compression during installation, use or
maintenance.

522.6.2 In fixed installations where impacts of medium severity (AG2) or high severity (AG3)
can gocur, protection shall be afforded by
- the mechanical characieristics of the wiring sysilem, or
- the location selecled, or
the provision of addilional local or general mechanical prolection, or
- by any combination of the above.

ROTE 1 Examples are aress where the flor is Mkely to ba penetrated snd areas used by losklift trucks,

HOTE 2 Additional mechanical protection may be achieved by using suilabls cable trunking/ducling or condu#
syslams

522.6.3 A cable installed under a floor or above a ceiling shall be run in such a position that
it i not liable 1o be damaged by conlact with tha floor or the ceiling or their fixings.

522.6.4 The degree protection of elecinical equipment shall be maintained after installation
of the cables and conduclors.

522.7 Vibration (AH)

522.7T.1 Wiring systems supported by or fixed Lo structuras of equipment subject 1o vibration
of medium severity (AHZ2) or high severity [(AH3) shall be suitable for such conditions,
particularly where cables and cable connections are concarnad.

HNOTE GSpetial altertion should be paid |0 connections to wibrating sguipment. Local measures may be adopied
such a8 Mexble wring ayaisms

522.7.2 The fixed installation of suspended current-using equipment, e.g. luminaires, shall
be connected by cable with flexible cores. Where no vibration or movemeant can be expected,
cable with non-flexible core may be usad.

522.8 Other mechanical stresses (AJd)

522.8.1 Wiring svyslems shall ba selected and arected so as to avoid during installation, use
or maintenance. damage o cables and insulated conductors and their terminations.
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The use of lubricants containing silicone oil for threading in cables and conductors into
conduil sysiems, ducling syslems, trunking systems and tray and ladder systems is nol
aliowed.

522.8.2 Whare buried in the structure, conduil sysiems or cable ducting systems, ather than
prewired conduit assemblies specifically designed for the installation, shall be compleialy
erected between access poinis before any insulated conductor or cable is drawn in.

522.8.3 The radius of every bend in @ wiring system shall be such that conduclors or cables
do not suffer damage and terminations are not siressed.

522.8.4 Whare the conductors or cables are not supported continuously due to the method
of installation, they shall be supported by suitable means at appropriate intervals in such a
manner that the conductors or cables do not suffer damage by their own weight, or due [o
electro-dynamic forces resulting from short-circuil current,

KOTE Precaulions due bo electro-dynamic forces resufiing from short-circull cuments need only be taken on
single-core cobles with a cross-seclional orea greadsr than 30 mm?*

522.8.5 Where the wiring syslem is subjected to a permanant tensie siress (2.9, by its own
weight in vertical runs) 8 sultable ype of cable or conductor with appropriale cross-sectional
greas and method of mounting shall be selected im such 8 manner that the conductors or
cables do not suffer damage by unacceptable tensile stress.

522.8.6 Wiring systems inlended for the drawing in or gut of conductors or cables shall have
ﬂ'ﬁtq-l.'lﬂ'& means of access o allow this aperalion,

522.8.7 Wiring systems buried In floors shall be sufficiently protecled to prevent damage
caused by the intended use of the floor.

522.8.8B Wiring systems which are rigidly fixed and buried n the walls shall be fun
horizanially, vertically or parallel o the room edges.

Wiring systems in ceilings or in floors may fellow the shortest practical route.

522.8.9 Wiring systems shall be installed so that mechanical stress o the conductors and
conneclions is avoided.

522.8.10 Cables, conduils or ducts that are buried in the ground shall either be provided
with protection againsi mechanical damage or be buried al & depth thal minimizes the risk of
such damage. Buried cables shall be marked by cable covers or a suilable marking lape.
Buried conduits and ducts shall be suitably identified.

NOTE 1 |EC 61336-24 &5 the signdard Toe Duried undempround conduils,

MOTE 2 Mechanical prolection may be achievad by using conduil sysiems buned wnderground according 1o
IEC G1388-24 ar armowred cables or other appropriate methods such as cover plates.

522.8.11 Cable supports and enclosures shall not have sharp edges liable to damage the
cables or insulated conductors.

522.8.12 Cables and conductars shall not be damaged by the fixing means,

522.8.13 Cables, busbars and other elecirical conductors which pass across expansion
joints shall be so selected and erected that anficipated movement does not cause damage to
the electrical equipmeénl, &.g. by uze of flexible wiring system.

522.8.14 Where wiring passes through fixed partitions, it shall be protected against
mechanical damage, e.g9. metallic sheathed or armoured cables, or by use of conduit or
grommets.
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ROTE HNo wining system should penairate an elemant of bullding constnection which s intended to be load-bearing
uriEss e infagrity of the load-bearing elenient can De assuied after such peneiration

522.9 Presence of flora and/or mould growth (AK)

522.9.1 Where the conditions expenenced or expected constitute a hazard (AKZ), the wiring
system shall be selected accordingly or special protective measures shall be adopted.

HOTE 1 An Installabon mathod which laclitatas tha remaval af such growihs may ba necassary (ses Clause 529

MOTE Z Possible preventive measures ame cloded ypes of mstallation (condull or cable ducting or cable
Irunking}, maintaining distances 1o plants and regular cleaning of the relevant wiring system

522.10 Presence of fauna (AL)

Where conditions exparienced or expected constitule a hazard (ALZ], the wiring system shall
be selecied accordingly or special profective measures shall be adopted, for example, by

- the mechanical characteristics of the wiring system, or
the location selected, ar
- the provision of additional local or general mechanical protection, or
by any combination of the above.
522.11 Solar radiation (AN) and ultraviolet radiation
Where significant solar radiation (ANZ2) or ultraviolet radiation is experienced or expected, &
wiring system suitable for the conditiong shall be selected and erecled or adeguate shielding

shall be provided. Special precautions may need to be taken for equipment subject o ionizing
radiation.

HOTE See atso 522.2.1 dealing with tamperature rise,

522.12 Seismic effects (AP)

522.121 The wiring system shall be selected and erected with due regard to the seismic
hazarde of the location of the installation.

522.12.2 Where the seismic hazards experienced are low severity (AP2) or higher, particular
attention shall be paid Lo the following:

- the fixing of wiring systems to the building structure;

- the connections between the fixed wiring and all items of essential equipment, &.g. safaty
services, shall be selecied for their fiexible quality.

522.13 Wind {AR)

522,131 See 5227, Vibration (AH), and 522.8, Other mechanical stresses [AJ).

522.14 Nature of processed or stored materials (BE)

See Clause 422, Measures for protection against fire, and Clause 527, Selection and ereclion
of wiring systems to minimize the spread of fira.

522.15 Bullding design (CB)

522,151 Where risks due to structural movement exist (CB3), the cable support and
protection system employed shall be capable of permitting relative movement so that
conduciors and cables are not subjected o excessive mechanical siress.
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222.15.2 For flexible structures or structures intended to move (CB4), flexible wiring systems
shall be used.

523 Current-carrying capacities

523.1 The current to be carmed by any conductor for sustained penods during normal
operation shall be such that the temperature limil of the Insulation is not exceeded. This
requirement is fulfiled by application of Table 52.1, for the types of insulation given in this
lable. The value of current shall be selected in accordance with 523.2 or determined in
accordance with 523.3,

Table 52.1 - Maximum operating temperatures for types of insulation

Type of insulaticn Tampersture limit® o
C
Tharmoplastic {PYIG) 70 at the conducior
Thaermasatiing { XLPE or EFR rubbar) B0 af tha conddctart
Minerad (thermoplasihc (FYG) covered or bare exposad 1o 10uch) 0 ai ihe sheaih
Minersl (bare nol exposed Lo touch and nol in confact with combusiible malerial ) 105 at the sheath®™ ©

B The mazimum pErmigsible condpctor lEmparaluras given in Tabie 52 1 on which (he labulated ltilll'rl‘.'ﬂrﬁvﬂf'l'yh'lﬂ
capacilies giwén in Annex A are based, have been taken from [EC BE502 and IEC B0TE2 and are shown on

thasa tabbes

®  Where a conducior operples at a lemperature axceeding 7O °C, |t shall be ascariained that the egispmeni
conneckad bo e conducion B suitable tor tha resulting temperalure ai the connection.

£ For mingral insulated cables. higher operaling temperalures may be permissible depsndent upsn  the lempe-
ralure rating of the cable, its ermingions, the envirormenial conditions and oiher axlernal inlluences.

Where catified. conductors or cable may have mammum sgaratng lemperatuce imits in accordance with the
manufaciurer’s specification.

MOTE 1 The isble doas Aot inclids all Iypes of cables

NOTE 2 This dess nol apply B busbar runking syalems of powertrack systems of lighting weck systems far
which Ibe cutrenl-carrying capacily should be provided by 1he manufaclurer according o JEC 60439-2 and

posadrack sysiams to I[EC B1534-1,

NOTE 3 For tha fempaerature limit for other types of impulation, please refer o cable specification or
mamfacturar

523.2 The requirement of 523.1 is considered o De satishied il the current Tor insulaled
conduciorns and cables without armour does nol exceed the appropriate vaives selecied from
the tables in Annex B with reference to Table A.52.3, subject to any necessary corection
factors given in Annex B, The current-carrying capacities given in Annex B are provided for
guidanca,

HOTE 1 N is recagrized thal Mationgd Commitiess may wish o adapd (he tables of Anmex B 10 & simplified ferm Tor
their ratianal rufes, An exampls ol one acceplable melhod of simplificatian & gven i Anned O

HOTE 2 Il is recognized lhal ihere will be some loferance in Ibe curreni-carrying capacilies depending on ihe
anvironmentasl conditions and the precise construction of the cables

5233 The appropriate values of current-carrying capacity may also be determined as
described in the IEC 60287 series, or by lest, or by calculalion using a recognized method,
provided thal the method is stated. Where appropriate, sccount shall be taken of the
characteristics of tha load and, for buried cables, the effective thermal resistance of the sail.

523.4 The ambient temperature is the temperature of the surrounding medium when the
cable(s] or insulated conductor{s) under consideration are not loaded.
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223.5 Groups containing more than one circuit

The group reduction factors (Tables B.§2.17 to B.52.21), are applicable to groups of insulated
conduciors or cables having the same maximum operating lemperature.

For groups containing cables or insulated conductors having different maximum operating
temperatures, the cumrent-carrying capacity of all the cables or insulated conductors in the
group shall be based on the lowes! maximum operafing temperature of any cable in the group,
legether with the appropriale group reduction Tactor.

If, due to known operating conditions, a cable or insulaled conductor is expected o carry a
current not greater than 30 % of iis grouped current-carrying capacity, it may be ignored for
the purpose of oblaining the reduction factor for the rest of the group,

523.6 MNumber of loaded conductors

523.6.1 The number of conductors to be considered in a circuil are those carying load
current, Where I can be assumed thal conductors In polyphase circuils carry balanced
currants, the associated neutral conductor need not be taken inta consideration. Under these
conditions, 8 four-core cable is given the same current-carrying capacity 3% a three-core cable
hawving the same conductor cross-sectional area for each line conductor. Four- and five-core
cables may have higher current-carrying capacities whan only three conductors are loaded
This assumption is not valid in the case of the presance of third harmonic or multiples of 3
presenting a THDi (lolal harmonic distortion) graater than 15 %.

523.6.2 Whara the nautral conductor in 8 multicora cable carries current as 8 result of an
imbalance in the ling currents, the tempearature rise due 1o the neutral current is offset by the
redigction in the heat generated by one or more of the line conductors. In this case, the
neutral conductor size shall be chosen on the basis of the highest line current.

In all cases, the neutral conductor ahall have a cross-sectional area adeguate to afford
compliance with 523.1.

523.6.3 Where the neutral conductor carries current without a corresponding reduction in
load of the line conductors, the neutral conductor shall be taken into account in ascerfaining
the current-carrying capacity of the circuit. Such currents may be caused by a significant triple
harmonic currant in three-phase circuits. Iif the harmonic confent is greater than 15 % of the
fundameantal line current, the neutral conductor zize shall not be smallar than thal of the line
conduciors. Tharmal effects due 1o the presence of third harmonic or mulliples of 3 and the
corresponding reduction factors for higher harmonic currents are given in Annex E

523.6.4 Conduclors which serve the purpose of proteciive conductors only (PE conductors)
ghall not be taken into consideration. PEN conductors shall be taken into consideration in the
same way 285 nautral conductors.

523.7T Conductors In parallel

Where two or maore live conduciors or PEM conductors are connecled in parallal in a system,
aither:

a) measuras shall be taken to achieve equal load current sharing belwean them;

Thiz requirement iz considered to be fullilled if the conductors are of the same material,
have the same cross-seclional area, are approximately the same length and have no
branch circuits along the length, and eithar

— the conductors in parallel are mulli-core cables or twisted single-core cables or
insulated conductors, or
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= the conductors in parallel are non-twisted single-core cables or insulated conductors in
trefail or flat formation and have a cross-seclional area less than or equal to 50 mm? in
copper or 70 mmé in aluminium, or

— if the conductors in parallel are non-twisted single-core cables or insulated conductors
in trefoll or in flal formation and have a cross-sectional area greater than 50 mm< in
copper of 70 mm? in aluminium, the special configuration necessary for such
formations is adopted. These configurations consist of suitable groupings and spacings
of the different phases or poles (see Annax H).

ar

b) special consideration shall be given to the load currenl sharing 1o meet the requirements
of 523.1

This subclause does not preclude the use of rimg final circuits either with or without spur
cannachoans,

Where adeqguate current sharing cannct be achieved or where four or more conductors have
te be connected in parallel, consideration shall be given lo the use of busbar trunking.

523.8 Variation of installation conditions along a route

Wharg the heal dissipation differs in one pard of a routs to another, the currgnt-Carying
capacity shall be determined 50 a8 to be appropriate for the part of the route having the most
adverse condilions.

MOTE This requinemant can normally be neglacied if heal dissipation only differs where the wirng s going
through & wall of lzss than 0,35 m.

523.9 Single-core cables with a metallic covering

The metallic sheaths andfor non-magnetic armour of single-core cables in the same circuwit
shall be connected together al both ends of their run. Alternatively, lo improve current-
carrying capacity, the shaaths or armour of such cables having conductlors of crose-sactional
area exceeding 50 mm2 and a non-conducting outer sheath may be connected together at one
point in thair run with suitable insulation at the unconnected ends, in which case the length of
the cables from the connaction point shall ba limited so that voltages from sheaths andfor
armour to earth

a) do not cause corrosion when the cables are carrying their full Inad current, for example by
limiting the voltage to 25 V, and

b} do nol cause danger or damage to property when the cables are carrying short-circuil
current,

524 Cross-sectional areas of conductors

524.1 For mechanical reasons, the cross-sectional area of line conduciors in a.c. circuits
and of five conductors in d.c. circuits shall be nol less than the values given in Table 52.2.
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Table §2.2 - Minimum cross-sectional area of conduciors

Cendusiar
Type af wirlng syatam Use of the circull el Eroa-Ancrien el S
rren?
Coppa Y
Ezm:ﬂ:ﬂd Powar and lighting elrcuits To siign with cabbe :I.I:;rdﬂd
o dicts At IEC 80228 (10 mm’)
r';ﬂ"n i [see nate 1)
naialiations
Signalling &nd coatfol ircuits | Coppes 0.5 (e niole 2)
C 0
Baa Powar crcusis o caimd
coaiiatis Aluminium 16
Signalling and controd circuits | Coppor 4
For & specilic appliance fiz specified o the relevant
Conmeciions with flaxible IEL saniurd
ingulated conductors and For any othar application Copper 0,750
- Exira-low wollage circulis For 078
special applications ;

HOTE 1 Connectons used o farminade sluminiim condecions should be tasted and approwad for thes specific usa

HOTE 2 In signalling and contral cérpuits infanded for electronic eguipmant a8 minimum cross-sectional area
of 0,1 mm? & permitbed.

NMOTE & Fer special reguirements for ELY lighting see IEC 80364-7-T15.
MOTE 4  |n the UK. 1.0mm™ cable i@ sliowed for use i lighting eircuits.

WOTE & i tha UK 1.0 mm?® copper cabla & allowed for fioed Insiailations wiilizing cables and insulated
conguciors for power and lighting cirguits

* o multi-core flzxibie cobles containing 7 or more cores, MOTE 2 applies

524.2 Cross-sectional area of the neutral conductor
In the absence of more precise information, the following shall apply:

524.2.1 The cross-sectional area of the neutral conductor, if any, shall be at least equal to
the cross-sectional area of the line conductors:

= N singla-pnas& circuilts with two conduciors, whatever the cross-secltional area of
conduciors is.

= In multi-phase circuits where the cross-seclional area of the line conductors is less than or
equal to 18 mm? copper or 25 mm? aluminium;

- in threa-phase circuits likely to carry third harmonic currents and odd multiples of third
harmanic currents and the total harmonic distortion is between 15 % and 33 %.

MOTE Such harmsomss levels ane [o be met, for inslance, in circuits feeding luminaires, including discharge lamps,
suth a8 Nuorescent lighling.

524.2.2 Where the third harmonic and odd multiples of third harmonic currents is higher than
33 %, total harmonic distortion, it may be necessary to increase the cross-sectional area of
the neutral conduclor (see 523.6.3 and Annex E).

MOTE 1 Thessa levels ocour for instance in circuils dedicatad 10 1T applications

a) For multi-core cables, the cross-sectional area of the line conduciors is equal to the cross-
sectional area of the neutral conductor, this crogs-sectional area being chosen for the
naulral 1o carry 1,45 xig of the line conducior
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b) For single-core cables, the cross-sectional area of the line conductors may be lower than
the neutral cross-sectional area, the calculation being made ;

= for the line: at iy
— for the neutral: al a current egual to 1,45 /y of the line.

NOTE 2 See 60364-4-43.2008, 433.7 for an explanabion of I

524.2.3 For polyphase circulls where the cross-zectional area of line conductors s greater
than 16 mm? copper or 25 mm? aluminium, the cross-sectional area of the neutral conductor
may be lower than the cross-sectional area of the line conductors if the following conditions
are fulfiled simultaneously:

= the load carried by the ciicul in normal service Is balanced belween the phases and the
third harmonic and odd mulfiples of third harmonics currents do not exceed 15 % of the
line conductor currant;

NOTE Usually, the reduced neutral cross-saciosnal area i nod lowar than 50 % of the line conducior cross-
aectionai anea.

- the neutral conductor is protected against overcurrents according to 431.2;

- the cross-sectional area of the neutral conductor & not less than 18 mm? copper of
25 mm< aluminium.

525 \Voltage drop in consumers’ installations

In the absence ol any other consideralion, the vollage drop between the origin of the
consumer's installation and the equipment should not be greater than that given in Table
G52.1.

NOTE Other considarations mclude start-up time for motors and aquipment with high inrush curment, Temponany
condilions such az vollage iraneants and voliage waration dud 1o abnormal cparation may be disragarded

926 Electrical connections

526.1 Connections between conductors and belween conductors and other equipment shall
provide durable electrical continuity and adequate mechanical sirength and protection.

KROTE See IEC 61200-52.

526.2 The selection of the means of connection shall lake account of, 85 appropriale.

the material of the conductor and ite insulation:

the number and shape of the wires forming the conductor;

the cross-sectional area of the conducior;
the numbaer of conductors o be connected togethar,

HOTE 1 The use of soldered conneclions should be avoided, except in communication circufts. If used, the
connactns should be designed 1o take account of creep and mechaniced stresses and lemparaiure rige under fauh
condilions (see 532 8, 5227 and 527.8).

MOTE 2 Applcable standards include (he IEC 60996 senes, IEC 0947 {(al Parls 7) and [EC 81535

KROTE 3 Terminals without the marking “r" [only rged conductors), T [only flexsbie conductors), s™ or “sol" [oaly
solid conducions) ane sultabie for the connection of all fypes of conducion.

526.3 Al connections shall be accessible for inspection, testing and mainienance, exceplt for
the following:

- joints designed to be buried in the ground;
- compound-filled or encapsulated joints;
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= connections between a cold tail and the heating element as in ceiling heating, floor
heating and trace heating systems;

= ajoint made by welding, soldering, brazing or appropriate compression tool;
— @ joint forming parl of the egquipmeni complying with the appropriale product standard.

HOTE A compound Nlled jomnd la for example, & regin Nlad jainl,

526.4 Where necessary, precautions shall be taken so that the lemperature altained by
conneclions in normal service shall not impair the effectiveness of the nsulation of
conduclors connacted to them or supporting them.

526.5 Conductor connections [not only final but also intermediate connections) shall only be
made in suifable enclosures, e.g. in connection boxes, outlel boxes, or in equipment il the
manufacturer has provided space for this purpose. In this case, equipment shall be used
whera fixed conneclion devices are provided or provision has been made for the installation of
connection devices. At the termination of final circuits caonductors shall be terminaled in an
enclosura,

526.6 Connections and junction points of cables and conductors shall be refieved from
machanical siress, Stramn reliel devices shall be designed so as 1o avoid any mechanical
damage to the cables or conduciors.

526.7 Where a connection i made in an enclosure, the enclosure shall provide adequate
mechanical pretection and protection against relevant external influences.

526.8 Connection of multi wire, fine wire and very fine wire conduciors

526.8.1 In order to protect against the separation or spreading of individual wires of multi-
wire, fine wire or very fine wire conduciors, suitable terminals shall be used or the conguctor
ends shall be suitably ireated

526.8.2 3Soldering of the whole conducior end of multi-wire, fine wire and very fine wire
conduciors is permitted if suitable terminals are used.

526.8.3 Soldered (linned) conductor ends on fine wire and very fine wire conductors are not
permigsible at connection and junction poinis which are subject in service 1o a refative
movemen! betweaen the soldered and the non-soldered part of the conductor,

HOTE Fine and vary fine wire is in accordarce with IEC 60228, Class § and &
526.9 Cores of sheathed cables from which the sheath has been removed and non-sheathad

cables at the termination of conduil, ducting or trunking shall be enclosed as reguired by
328.5.,

527 BSelection and erection of wiring systems to minimize the spread of fire

§27.1  Precautions within a fire-segregated compartmeant

527.1.1 The risk of spread of fire shall be minimized by the selection of appropriate
materials and erection in accordance with Clause 527

527.1.2 Wiring systems shall be ingtalled zo that the general building structural performance
and fire safety are not reduced.

527.1.3 Cables complying with, st least, the reguiremenis of IEC 60332-1-2 and products
classified as non-flame propagaling may be installed without special precautions.
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KOTE In instaltations where a parficular risk is identifled, cables complying with ihe more onsrous tests for
Bunched cabes described in the IEC 60332-3 series may De NBCERAETY.

5§27.1.4 Cables nol complying, as a minimum, with tha resistance la the flame propagation
requirements of IEC 60332-1-2 shall, if used, be limited 1o short lengths for connection of
appliances lo permanenl wiring systems and shall, in any event, nol pass from one fire-
segregated compartment to another.

527.1.5 Products classified as non-flame propagating as specified in IEC 8043%89-2,
IEC 61537 and in the following series: IEC 61084, IEC 61386 and |IEC 61534, may be
installed without special precautions. Other products complying with standards having simidar
requirements for resistance to flame propagation may be installed without special precautions.

E2T.1.6 Parts of wiring systems other than cables not classified as non-flame propagating,
as specified in |[EC 60439-2, IEC 60570, |IEC 61537 and in the following series; IEC 51084,
IEC 61386 and IEC 61534, but which comply in all other respects with the requirements of
their respective product standards shall. if used. be completely enclosed in suitable non-
combustible building malarials.

527.2 Sealing of wiring system penetrations

527.2.1 Whera a wiring sysiem passes through elements of building construction such as
floors, walls, roofs, ceilings, partitions or cavily barriers, the openings remaining after
passage of the wiring system shall be sealed according lo the degree of fire resistance (if
any) prescribed for the respective element of building construction before penetration (see the
150 B34 series).

HOTE 1 During erection of & winrng system lempoiary seallag arrangements may be requirad

HWOTE 2 During alteration work, sealing should be remstated as quickiy as possible.

527.2.2 Wiring systems which penetrate elements of building construction having specified
fire resistance shall be internally sealed fo the degree of fire resistance of the respective
element belore penetration as well as being externally sealed as required by 527.2.1,

527.2.3 Conduit sysiems, cable trunking systems and cable ducting systems classified as
non flame propagating according to the relevant product standard and having a maximum
internal cross-section area of 710 mm® need not be internally sealed provided that:

- the system satisfies the test of IEC 60522 for IP33; and

- any termination of the system n one of the compariments, separated by the bullding
construction being penetrated, satisfies the test of IEC 60529 for IP33,

527.2.4 No wiring system shall penetrate an element of building construction which is
intended o be load bearing unless the integrity of the load bearing element can be assured
after such paneatration (see the 150 B34 series).

527.2.5 Sealing arrangements intended to satisfy 527.2.1 or 527.2.2 shall resist sxternal
influgnces 1o the same degree as the wiring system with which they are used, and in addition,
they shall meet all of the following requirements:

= they shall be resistant o the products of combustion to the same extent as the elements
of building construction which have been penetrated;

- they shall provide the same degree of profection from water penatration as that required
for the building construction element in which they have been installed:

= the seal and the wiring system shall be protected from dripping water which may iravel
along the wiring system or which may otherwise collect around the seal unless the
rmaterials used in the seal are all resistant to moisture when finally assembled for use

KOTE 1 Thess requiremants may ba transfarrad to an IEC product standard, if such a standard is prepaned
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- Thay should be compatible with the materals of the wirkng system with which they are in contact
—  Thoy should parmit ihermal movement of ha witing system withoul reduction of the ssaling qualily,

= They should be of adeguiaie mechanical siabilily to wihsiand the siresses which may arise through damage o
Ihe suppart of the wiring systern due o firs.

MOTE 2 The mquiremants of 537 2 5 may ba satiefiad Iif

— @her cable cleals, cable li=s ar cable !ﬂ.ll]ﬂﬂl"l!- are nslalked withsn 750 s of fhee gEal and are abla 1o
withsland se machanical 10ads E-:l:p&t-l.Ed I'I'.'lllﬂ'nll'l-g Ihie eoflgpee of Ma Supporls on e e side af the saal 10
tha oxtant that no strain is transferred 1o e seal; or

= 1he design of the sealing system Aself provides adequate support.
528 Proximity of wiring systems to other services

528.1 Proximity to electrical services

Band | and band Il vollage circuits according to IEC 60449 shall not be contained in the same
wiring system unless one of the following methods is adopled:

- every cable or conductor i3 insulated for the highest vollage present; or

- each conductor of 8 multicore cable is insulated for the highesi voliage presant in the
cable; or
the cebles are insulated for their eystem voltage and installed in a separate compartmeant
of a cable ducting or cable trunking system; or

- the cables are insialled on & cable fray system where physical separalion is provided by a
partition; or

a separale conduit, frunking or ducting sysiem is employed.

For SELY and PELY systems the requirements of Clause 414 shall apply.

HOTE 1 Special considerstions concerning elecinical interference, boih efectromagnetic and elecirosiatic. may
apply o ielecommunication circuis, data transfer circuds and th ke

MOTE 2 In the case of proxisuly of wiring systems and bghining prolection systems, the I[EC 62305 series should
be conssdered,

528.2 Proximity of communications cables

In the ewvenl of ¢rossing or proximity of underground telecommunication cables and
underground power cables, a minimum clearance of 100 mm shall be maintained, or the
requirgmants according 1o a) or b) shall ba fulfilled:

a) a fire-retardant partition shall be provided between the cables, e.g. bricks, cable protecting
caps (clay, concrete), shaped blocks (concrete), or additional protection provided by cable
condult or troughs made of fire-retardant materials, or

b) for crossings, mechanical protection belween the cables shall be provided, e.q9. cable
conduit, concrete cable protecting caps or shaped blocks.

528.3 Proximity to non-elecirical services

528.3.1 Wiring systems shall nol be installed in the vicinity of services which produce heat.
smoke or fumes likgly to be detrimental to the wiring, unless it is sultably protected from
harmful effects by shielding arranged so as not 1o affect the dissipation of heat from the
wiring.

In areas not specifically designed for the installation of cables, e.g, service shafls and
cavities, the cables shall be lald o that they are nol exposed o any harmful influence by the
normal pperation of the adjacent installations (e.g. gas, waler or steam lines),
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228.3.2 Where a wiring system is routed below services liable to cause condensation {such
as water, steam or gas services), precautions shall be taken lo protect the wiring system from
deleterious effects.

528.3.3 Where electrical services are 1o be mstalled in proximity 1o non-slecirical services
they shall be 5o arranged thal any foreseeable operation carried out on the other services will
not cause damage to the elecirical services or the converse.

MOTE This may be achiewad by
suitable spacing bolwesn the sensces; or
= Ihe wie of mechanical of thenmal shiebding.

528.2.4 Where an electrical service is located in close proximity to non-glectrical services,
both the following conditions shaill be met:

— wiring systems shall be suitably protected against hazards fkely to arise from the
presence of the other services in normal use; and

- faull protection shall be sfforded in accordance with the requirements of Clause 413 of
I[EC B0364-4-41:2005, non-electrical metallic services being considered as extransous-
conduclive-parts.

52B8.3.5 Mo wiring svstem shall be run in a lift {or hoist) shaft unless it forms parl of the lifi
instaliation,

529 Selection and erection of wiring systems in relation to maintainability,
including eleaning

529.1 With regard to maintainability, reference shall be made to IEC B0364-1:2005, Clause
34,

529.2 Where it is necessary 1o remove any prolective measurg in order to carry oul
maintenance, provision shall be made 50 thal the protective measure can be reinstated
without reduction of the degree of protegtion originally imended.

529.3 Provision shall be made for safe and adequate access to all paris of the wiring system
which may require maintenance.

MOTE In seme situations, it may 8 necessary (o provide permaneni means of 300665 DY ladders, walkways. aic.



Table A.52.1 = Methods of installation in relation te conductors and cables

e

Annex A
{normative)

Methods of installations

Method of installatkon

Cable
trunking Ca
Bie
Coanduciars systems Cabile iadder,
and cables Without | Clippad | Canduit [imcluding ducting cable tray Om n- Support
fizings | direct | systems skirting S hle | Sulators wire

frunking,

flush floor brackets

trunking)
Bare conduciors - = = = £ = & =
Insulated condociors” - - * &" ™ - # =
Sheathad MAuniti- * = + + = - 0 #
cables cara
includin
-Iil"l"ﬂﬂ-l..lrﬁdg EH‘I-B'W- ] - - - - - (1) -
and Gara
mirgsal
msulated]
+ Parmitied
— Nol perrmilied.

O _Nod apalicable. ar ned nofmally used 0 praclice.

" Ingulated conductars ame admilied i ihe cable trunking systems provide al least the degres of proteciion 1P4X of
IPXXD and il the cover can only be removed by means of & lool o & delierate acion.

" insulated conductors which ang used a8 proteciive conduchws of profective banding conduciors may use any

appropriate mathad of installation and need not ba lasd in conduils, brunking or dicting sysiams.
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Table A.52.2 - Erection of wiring systems

Method of installation

Cable
) Srinslg Cabls ladder
Hiustions Without | Clipped | Conduit "“:‘h'_"lfi“ .':""'H cable tray, on Suppen
fixings diract Systems 1: “"E 1 ng cable insulators wire
unking, Rysiams brackets
flush floar
trunking|
Build- |Accessible 8 7.8.9, 30, M, 32, 33,
ing 40 a3 41, 42 12 43, 44 34 = 0
virids o
ks 40 0 41.42 o 43 o o o
Cabds channel 6 56 a4, 58 o 30,31, 32, 4 . -
Burved in ground T T3 1] o, 7™ - T, T 0 - -
Embadded in 1, 2. 58, | 50,51, B2
ot 57. 58 3 - = 44, 45 ] = =
Surface mounbed 20, 21
= srgs | ws | BERAR I BTE | apoa 30 3 =
33
ﬂ*’"“‘”’”'“ " . 33 o 10, 11 1041 | 30,31, 3234 36 £1
Window frames 16 b 16 a . 3
Archirave 1§ b 15 o a = >
Immarsed 1 # * * - #* o = =
— Wolpermitied. ' '

0 Mol applicable or nod nofmally csed in praclics

®  Follow manufscierers instructions.

HOTE The numbes in each box, &g 40, 46, refers 1o the number of the mathod of nstallation in Table A 52 3.
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Table A.52.3 - Examples of methods of installation providing instructions
for obtaining current-carrying capacity

e | |

8

= un verlically™ ®

Aeferance method of
i instaliation o be used to
Mo Methods of installation Dascription obiain current-carrying
% capacily
(s Arnex B )
Inmunied conductors ar single-cong
1 cables in conduil in a thermally a1
insylatod wall® *
o _’\;.l—lﬂ:::
. S R Mlidti-core cables in conduit in o
- E:::’_{ . nermally insulated wall® © =
4 Mulli-core cable direct in a thermally Al
nsulated wall® =
insulaed conduclors or singlé-core
iz cablas in condull on & woodon of a1
masonry wall of spaced less than
1,3 = conduit diameter from it*
Mudti-core cable in conduil on a
5 WORIRN 0F masgnny wall or spaced B2
less than 0,3 « condult diamaler
from i =
insuised conductors or single-core
& - cablas in cabla trunking (includas
| multl-comparteend Hunkng) on a
: | wonden of masonny wall 81
; e = yun horizantaliy®
i | -
& ¥ run vertically
Multi-core cable in cable trunking
L 3 [inchedes mulli-compartmen tunking ) ) )
On & wonden o masgnry wall Under consideration”
9 — T hiEzantaliy® Method B2 moy be used
]

HOTE 1 The illustrations are nol inlended (0 depict ectual produdt or installalion pracBoes bul ere indicatlive of
|the method deoscribed

!HI‘JTE £ Al Tootnoies can be found on (he last page of Table A 523
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Table A.52.3 (conlinued)

e

Reference method of
installation to ba used to

Mo Methods of installation Description obtain current-carrying
capacity
(gme Annax B)
10 Eece scoofiaa o Insutated conduclons or singla-tonm calile a1
in suspended cable tranking”
11 Mulli-core cable in suspeanded cabla B3
trunking™
12 Irisulated conduclars oF E|i-'|ﬂ'|ﬂ-|:ﬂﬂ cabhs Ad
ruark in mouldings™ *
1% ndated condision = canduil :H‘tl'l'rglll- Al
care or mufli-core cable in archilrave™
Insulaied conduclors n conduit or single-
16 core or multi-ocorg cabila in windows Al
frames” |
Singlo-core or muibi-core cabies:
o 1] = fixed on, of spaced less than 0.3 = c
cable diameier from a wooden or
masanny wall®
Singhe-core of mulll-core cables:
21 - E G, with iterm 3 of
= fixed direcily undes & wotden or Tabls B5217
masonry cailing
77 Simgle-conre ar mull-cora cpbles: Under consigaraiion
- spaced from a ceiling Method E may be used
29 Flaad installation of suspended current- C. wiih ibem 3 of

wsing equipmant

Tabde BS2 1T
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Table A.52.3 (conlinued]

Reference method of
installation o be used o
obtain current-corrying

e
No. Methods of installation Description capacity
(see Annex B)
Singla-gore of mulli-core cebles:
an 20 unperorated tray tun honzantally C with ifem 2
ar yartically™ " of Tahle B52.17
a Single-care or mul-care cables: EarF
Om perforated fray run horizontally or
wartically™ ™
HOTE Relar o B5S2.E.2 lar
description
32 EarF
Singlo-zore or mulbi-core cables:
On brackels or-on a wire mesh tray
run horizcaglty oF vertically™
Single-core or mulli-core cables: EarF
33 Spaced mare than 0,3 imas or mathyd G
cable diameler ican a wall
34 Single-core or mulbi-cors cables: EorF
On ladder
35 Single-core af multi-core cable EarF
suspended from or incarporating
& suppor wire ar harness
a6 Bang or irsulated comndichors on G

insulalors




=30 =

Table A.52.3 (conlinued)

Reference method of

e installation to be used to
No Methods of installation Description obtain curreni-carrying
] capacity
{eee Annex B)
180, sV 0O,
40 -4 i Single-core of mulli-core cable in = Bz
i ., tuilding void* * ' 50,%v<200,
¥ he B1
0, 0
Hi
150, V<200,
41 Insulated conductor in conduil B & B2
buliding veid" " - * Vezaoo,
BE1
Bingle-come or mull-corng catibe in conduit Lirded cofisndedalion
4z in a building void™ * The following may be wsed:
150, V<200,
1)
V=200,
B1i
150, sV<2300,
Insulated conductors in cable dwciing B2
43 in @& byilding void™ " |- ® V2o,
B1
Linder consideration
Single-core of multi-core cable in cabie | The follawing may be wsea;
44 duciing in & building vold" T80, Ve D,
B2
V200,
B
150, V<50,
Piiis ‘lrmulahvlf conductors in cable ducting in Bz
45 | B -, mmwhuwuulruﬂnﬂmlnlvﬁrnm 50,<V<500,
ﬁ" ek B T, B
Unider conzsdedration
a3aas ] Single-core of muli-cone cable in cable | THe lollowing may be used
ducling i masoary having a thenmsal 150, 5 Ve 200,
A8 s W |remistivily nol gramlar thas 2 K. mine a2
F vz 20 B,
2}
15D, s V<50,
SFEFRE R Single-com or multi-core cabla: B2
T - in a callng woid 50 = W<=50
3 ¥ — in a raisad floor™ ! e B1 %

o @ |
FhREpRrepRbRa AR
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Table A.52.3 (conlinued]

Reference method of

Nam installation to be used to
No. Methods of installation Description obtain current-carmying
capacity
(gea Annax B)

Insulsted conduclons of single-core ’

b cable i flush cable ffunking in the floar g
Mutti-core cable in fgsh cable trunking B2

51 in tha foor

B Inswlsled conductors of single-cong B
caplas in fush cable trinking”

53 Mulli-cone cable i fush frunkng” B

150,% V<200,

Insulsied conduclars of single-cora
cables in conduil in an unventilated B

- cable channel run harizenially ar Vi
"ul'lllll:.l"'f Lln ﬂ.

Bi

Inesulated conductars in cgnduil an

&5 &n apen oF venlilaled cable ekannal B
in he faar'™ =
Shoathed single-core or mulbi-core

B4 cakle in an open or vaniilafed cabla B1
cheanred run hocizantally or weatically”
Singla-core or multi-cora cable diract in
masoary having a thermal resisiivity not

57 mrealer than 2 K- miW C

Without added mechanical
predeciioa™ ¥
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Table A.52.3 (¢onlinued)

Referance method of

ik installation to be used to
Mo Methods of installation Description obtain current-carrying
capacity
{eee ARnex B
Singla-core or multi-core cable direct in
masanry having a tharmal resistivity not
58 greater than 2 K. mi c
With added mechamcal protection™ ¥
s
50 IE' Insulated conduciors or single-core a1
£l cables in conduit in masonry®
G EIELETLEE
&0 Muiti-core cabdes in condult in masonn® az
70 Multi-core cable in condull of in cabke o
ducting in the ground
Eﬁrﬂn e Single-core cabde in condult or in cabke
L TEIE ﬂ ducting in the ground o
B,
Sheathed single-cone ar muli-care canles
T2 direct in the ground oz

— withoul sdded mechanicsl protsction®
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Table A.52.3 (conlinued]

Reference method of

Frovn installation to be used lo
Ho. Methods of installation Description obtain current-carrying
capacity

iwee Anngx B}

75 Snaathed single-cora or mulli-core cablas oz

direct W the grownd
= with added mechanical pralectsant

This inne skin of thie wall has a thermal conductance of not less han 10 Wim? - K

Viaheis Eh'h'l fod instlallabion melhods B1 énd B2 in Anhex B are lor & Sk Eircudl. Where thefs & more han
one cirowt in tha trunking the group reduction fagtor given in Table B8 5217 & applicabio, irrespactive of the
presance of an internal barrler or parfibion

Care zhall be laken where the cabla runs vertically and wenfilation & mesiricted. The smbient lemperatiure a4
the top of the verlical seclion can be increaged conskderably. The matier (s unider consideralion.

Values for reference method B2 miy be used,

The tharmal resistividy of the enclosune & assumed fo be poor because of the matenal of consiruction and
possibbe air spaces. Whara the construction i thermally egquivelent to metheds of installation & or 7, referenca
maihgd B1 may ba usad,

The ihermal ressiivily of ihe enclosure 3 &ssumed [0 De poor because of the materiad of consirocison and
possibie. air spaces. Where the construction is thermally equivalent to methods of instalialion 6, T, 8 or §,
refarence mathods B1 or B2 may be usad

The factors m Table B 5217 may atso ba used,

0, I8 the exiernal diameter of 8 multi-core cable:
= 2.2 = hig calle giamelar whian thigg single corg tables are bownd in ek, or
- 3 » tha cable diamater whan thnee single core cables ara laid i Hal formation,

V 5 the smaller dimension or diamater of a masonry duct or void, or the verical deplh of 3 rectangular duct,
floor or cailing void o channel. The depth of the channel s more imporant than the width,

Dy, 18 the external digmaled of condull or vertical deplh of cable Susibng.
Dy is the external diameter of {he conduit,

Far muslt-core cable nsiaiked in melhod 55, tea curremt-carrylng capeeity for referance mathod B2,

It is recommandad that thesa mathpds of instaitation are wsed only in areas where access is resiecied 10

aulbpncad persors @0 Lhal the reduchon m l:m'r!l'l!-ﬁ-ﬁ'l‘rihﬂ '.‘.'-ﬂll":iﬂ'r and the fire hakcard due 1 the
accumulation of debris can be prévenbed.

For cables having condustors nol gréaler than 18 mm’, the cufrenl-carrying capacily may be higher.

Thermal resistivity of mazonry = nel grester than 2 K-mi'W, the torm “mosonry” is laken 1o mclude bncswork,
concrate, plasier and tha like (othar fhan thermslly insulating materials ).

The Inclusion of directly buried cables in this item s satisfaciory when the soll tharmal resistivity s af (hi order
of 2.6 K-mW. For lowar soll resstivities, the current-carrying capaciy for directly buried cables is appreciably
hegher 1han for cables in ducls:
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Annex B
(informative)

Current-carrying capacities

B.52.1 Introduction

The recommendations of this annex are intended to provide for a satisfactory life of conductor
and insulation subjected o the thermal effects of carrying current for prolonged pericds ol
time in mormal service. Cther considerations affect the choice of the cross-sectional area of
conduclors, such as the requirements for protection against electric shock (IEC 60364-4-41),
protection against thermal effects (IEC 60364-4-42), overcurrent proftection (IEC 60364-4-43},
voltage drop (Clause 525 of this standard), and limiting temperatures for terminals of
equipment to which the conductors are connecied {Clause 526 of this standard).

For the time being, this annex refales 0 non-armoured cables and insulaled conductors
having a nominal voltage not exceeding 1 KV a.c. or 1.5 kW d.c. This annex may be applied for
armourad mulli-core cablas bul does not apply 1o armoured singla-core cablas,

MOTE 1 | armoured single-core cables are wsod, an appreciable reduction of the curroni-carrying capaoitkes
given in this snnex may be reguired. Tha cable supplar shoudd be consulied. This ks also applicable o non-
armowred single-core cables in single way metallic ducls (ses 521.5)

HOTE 2 If srmourad midh-core cables are usad, the valuas given in thig annex will Be an he safe sido.

MNOTE 3 Correni-canmying capacities of insulated conduciors are the same as {or single cora cables

The values in Tables B.52.2 to B.52.13 apply to cables without armour and have been derived
in accordance with the methods given In the IEC 60287 series using such dimensions as
specified in IEC 60502 and conducior resistances given im 1EC 60228. Known practical
varialions in cable construction (&.g. form of conductor) and manufacturing lolerances result
in & spread of possible dimensions and hence current-carrying capacities for each conductor
size. Tabulaled current-carrying capacities have been selecied 50 as lo lake account of this
spread of valusa with safety and to lie on a8 emooth curve whan platted against conductor
cross-sactianal area.

For multi-core cables having conductors with a cross-sectional area of 25 mm? or larger,
gither circular or shaped conduclors are permissible. Tabulated values have been derived
from dimensions appropriale fo shaped conductors.

B.52.2 Ambient temperature

B.52.2.1 The current-carrying capacitiee tabulated in thiz annex aszume the following
refarance ambiant lamperaluras:

for ingulagted conductors and cables in gir, irrespective of the method of installation; 30 *C;
for buried cables, either directly in the soil or in ducts in the ground: 20 *C.

B.52.2.2 Whera the ambient temperature in the intended location of the insulated conductors
or cables differs from the reference ambient temperature, the appropriate correction factor
given in Tables B.52.14 and B.52.15 shall be applied to the values of current-carrying
capacity set out in Tables B.52.2 to B.52.13. For buried cables, further correction is not needed if
the soil temperature exceeds the chosen ambient temperature by an amount up to 5 K for only
a few weeks a year,

MOTE For cablas and insulated conductors in aer, whare the ambient iemperature occasionally exceeds the
referance ambhanl tempargiure, ihe possibie wse of the lablated curranl-carrying capacines wilhoul cofmeclios B
under considaralion.
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B.52.2.3 The correction factors in Tables B.52.14 and B.52.15 do not take account of the
increase, if any, due to solar or other infra-red radiation. Where the cables or insulated
conduciors are subject to such radialion, the current-camrying capacity may be derived by the
methads spacified in the I1EC 80287 s5aries,

B.52.3 Soil thermal resistivity

The currenl-carrying capacilies labulated in this annex for cables in the ground relate fo a
soil thermal resistivity of 2.5 K-mfMW. This valua B considered necessary as a precaution
for worldwide use when the soil lype and geographical localion are nol specified (see
IEC 6028T-3-1),

In locations where the effective soil thermal resistivity is higher than 2,5 K-m/W, an
appropriate reduction in current-carrying capacity should be made or the soil immediately
around tha cables shall be replaced by a more suitable material. Such cases can usually be
recognized by very dry ground conditions, Correction factors for soll thermal resistivities other
than 2.5 K-mMW are given in Table B.52.16.

HOTE The cumeni-camying capacities tabulaied in this annex for cadles in the ground ame intended to relaie ondy
1o Famg in and arapnd boildings, For alher irngiallations, «heng Begsligalions ealabdish moms agcurals valoes of Sl
thermal resislivity appropriate for ihe load 10 be carried, ihe values of carrenl-Canrrying capacily may be defived by
the methods of calcufation given in the |[EC BI2ET series or cbiained from ihe cable manufaciurer,

B.52.4 Groups containing more than one circuit
B.52.4.1 Installation types A to D in Table B.52.1

The current-carrying capacities given in Tables B.522 o B.52.7 relate to single circuits
consisting of the following numbers of conductors:

two insulated conductore or two single-core cables, or one twin-cora cable;

- three insulated conduciors or three single-core cables, or one three-core cable,

Whera more insulated conductors or cables, other than bare mineral insulated cables not
exposad lo louch, ara installed in the same group, the group reduction facters specified in
Tablez B.52.17 to B.52.19 shall be applied.

HOTE The greup reduclion faciers have bean calculated on (ha basia of prolonged slesdy-stale operoticn ol a
100 % load factor Toc all ive conduciors. Where the loading & less than 100 % as o resull of the condilons of
aperation of the insfallation, the group reduction factors may be higher,

B.52.4.2 Installation types E and F in Table B.52.1

The currenl-carrying capacities of Tables B.52 8 to B.52.13 relate to the reference methods of
instaliation,

For installations on perforated cable trays, cleats and the like, current-carrying capacities for
both single circuits and groups are obtained by multiplying the capacities given for the
relevant arrangements of insulated conduclors or cables in free air, as indicated in Tables
B.52.8 1o B.52.13, by the installation and group reduction factars given in Tables B.52.20 and
B.52.21. Mo group reduction factors are reguired for bare mineral insulated cables not
exposed to touch, see Tables B.52.7 and B.52.9.

The following notes concern B.52.4.1 and B.52.4.2:

NHOTE 1 Group reduction laclors have been calculated as averages for the range of conductor slzes, cable types
and installaton conditions considared. Attention i drewn o the nobes under sach tabile. In BoMa INSIBNCES, 8 Mo
procisa calculation may be desirable.

NOTE 2 owp redoection faciors kave been calculated on ihe basis thal the group consists of ssmilar equally
ipaded msuipted conduciors or cabbes, When a group contains various sizes of cable or msulated conducior
caution should ba exercisad ovar tha currant loading of The emallar onas (sea B.52 5.
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B.52.5 Groups containing different sizes

Tabulated group reduction factors are applicable to groups consisting of similar aqually
loaded cables. The calculation of reduction faclors for groups containing different sizes of
equally loaded insulated conduciors or cables is dependent on the fotal number in the group
and the mix of sizes. Such factors cannol be tabulaled but shall be calculated for each group
The mathod of calculation of such factors is outside the scope of this standard. Some specific
examples of where such calculalions may be advisable are given below

HOTE & group containeng sizes of conductor spanning & range of more than three adjacent standard sizes may ba
considered a8 8 group comtaining differant sizes. A group of simiiar cehles is taken 19 be 3 group whers the
current-cafrying capacily ol a the cabses is pasad on the sams mawmum peimissible conducior lemparature and
whare the rangs of condwecidr sizes N the group spans nod more than thiee adjacent standand sizes.

B.52.5.1 Groups in conduit systems, cable trunking systems or cable ducting systems

The group reduction facior which is on the safe side, for & group containing different sizes of
nsulated conductors or cables in conduil systems, cable trunking systems or cable ducting
systems is:

Fine
i
whera
F iz the group reduction factor,
n s the number of mulli-core cabies or the number of circuils in the group.
The group reduction faclior obtained by thiz equation will reduce the danger of overloading the
smaller sizes but may lead to under-utilization of the larger sizes. Such under-utilization can

be avoided if large and small zizes of cable or insulated conductor are nof mixed in the zame
group.

The use of a method of calculation specifically inlendad for groups containing different sizes
of imsulated conductors or cables in conduil will produce 8 more precise group reduction
factor. This subject is under congideration

B.52.5.2 Groups on trays

When a group contains different sizes of cable, caution shall ba exercised over the current
loading of smaller sizes. It is preferable to use 8 method of calculation specifically intended
for groups containing different sizes of cables.

The group reduction factor obtained in accordance with B.52.5.1 will provide a value wihich is
on the safe sida, This subject is under consideration.

B.52.6 Methods of installation
B.52.6.1 Reference methods

The reference methods are those methods of installation for which the current-carrying
capacily has been determined by tesl or calculation.

a) Reference methods A1, item 1 of Table A.52.3 (insulated conductors n conduit in a
thermally insulated wall) and A2, item 2 of Table A.52.3, (multi-core cable in conduit in &
thermally insulated wall):

The wall consizls of an outer weatherproof skin, thermal insulation and an Inner skin of wood
or wood-lke material having a thermal conductance of at least 10 Wim2-K. The conduit s
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fixed s0 as to be close (o, but nol necessarily touching the inner skin. Heat from the cables
is assumed o escape through the inner skin only, The conduit can be metal or plastic.

b} Reference methods B, item 4 of Table A52.3 (insulated conductors in conduilt on a
wooden wall) and B2, item 5 of Table A.52.3, (multi-core cable in conduit on a wooden wall):

Condull mounied on & wooden wall 2o that the gap belween the conduil and the surface Is
less than 0,3 times the conduit diameter. The conduit can be metal or plastic. Where the
condult is fixed 1o a masonry wall the current-carrying capacily of the cable or insulated
conductors may be higher, This subject is under consideration.

¢} Reoferance method C. ilem 20 of Table A 523 (single-core or mulli-core cable on a
wooden walll:

Cable mounted on a wooden wall so that the gap between the cable and the surface is less
than 0,3 timas the cable diameter. Where the cable is fixed to or embedded in @8 masonry wall
the current-carrying capacily may be higher. This subject is under consideration,

HOTE 1 The larm “maszonry” is taken 1o inclde brickwork, concrela, plastar and the like (othar than thammally
insulating materiaés)

d) Reference methed D1, item 70 of Table A.52.3, (multl-core cable in dusts in the ground)
and D2 (mulli-core cables designed to be buried directly in the ground - refer o
manufaciurer's instruclions);

Cables drawn inte 100 mm diameter plastic, earthenware or mefallic ducts l@d in direct
contact with soll Raving a thermal resisiivity of 2.5 K-mMW and a depth of 0,7 m (sea also
B.52.3]).

Cables laid in direct contact with soll having thermal resistivity of 2.5 K-m/W and a depth of
0,7 m (see also B.52.3),

KOTE 2 With cables laed in the grownd it ts important o Umd the lemperature of the shaath, If the heai of the
sheath dries oul (he soil, thermal resisbivity may Increase and the cable becomes ovaripaded. One way o avoiding
thiz heating is o wse the lobles for 70 *C conductor tempersiure even for cables designed for 80 °C

e} Reference methods E, F and G. items 32 and 33 of Table A.52.3 (single-core or multi-
core cable in fres air):

A cable so supported that the total heat dissipation is not impeded. Heating due to solar
radiation and other sources shall be taken info account Care shall be taken that natural alr
canveaction is not impeded. In practice, 3 clearanca bebtween a cable and any adjacent surface
of at least 0.3 times the cable external diameter for multi-core cables or 1 time the cable
diameter for single-core cables is sufficient to permil the use of curreni-carrying capacities
appropriale to free air conditions.

B.52.6.2 Other methods

a) Cable on a floor or under a ceiling: this is similar to reference method C except that the
current-carrying capacity for a cable on a ceiling is slightly reduced (sea Table B.52.17) from
the value for a wall or a fioor because of the reduction in natural convection,

by Cable tray system: a perforaled cable tray has a regular patlern of holes so as o
facilitate the use of cable fixings. The current-carrying capacity for cables on perforated cable
trays have been derived from test work utilizing frays where tha holes occupied 30 % of the
area of the base. If the holes cccupy less than 30 % of the area of the base, the cable fray is
regarded as unperforated. This is similar to reference mathod C.,
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¢) Cable ladder system: this construction coffers a8 minimum of impedance to the air flow
around the cables, i.e. supporting metal work under the cables cccupies less than 10 % of the
plan area.

d} Cable cleats, cable ties: devices for fixing cables to cable tray or bundling cables
logether

e) Cable hangers: cable supports which hold the cable at intervals along its length and
permit substantially complele free air flow around the cable.

General notes o Tables B.52.1 o B.52:21

HOTE 3 Curreni-camying capacises are labulated for those Iypes o insulated conducior and cabis and mathods
of inslaflation which are commonly weed B lxed elecincal inplslabions. The Eebulsted capacities ralate 1o
contimioes steady-s1ate operation {100 % laad fackor) for d.e. o a2 ol nomingl Irequency 50 He o B0 He

HOTE 4 Table B.E2.1 ilemizes (he reference methods ol mstalladion lo which (he tabhulated curfem-cannying
capacities refer. It s nof implied that 2 these ilems are necessarily recognized in national rules of all couniries.

KROTE & For converdence where compuier-atded installation design methods are employed. the curreni-casrying
capacities in Tables B.52.2 10 B.52.13 can be related to conductor size by simple formulas. Thess foarmulze with
appropiiaie cosfciens are given in Annea D,

fj Cables in a ceiling: this is similar to reference method A. It may be necessary to apply
thie correction factors due to higher ambient temperatures thal may arise in the junclion boxes
and similar mounted in the ceiling.

WOTE & Whare 3 junclion box In the ceding is used for supply o & luminaita, e heal diszipabon Trom ithe
luminabte may provide highar ambient lemperalures than prescribed in Tables B.52.2 o B.52.5, see alae 522.2.1
The lemperalure may be belween 40 *C and 50 "C, and a correction [aclor according 1o “Table 8 52 147 has lo be
applied.
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Table B.52.1 - Installation reference methods forming basis
of tabulated current-carrying capacities

Table and column

Current-camying capacities
far single circuils

Refersnce meihod of installation Thermoplastic | Thermosetting | Minaral Amirenl Girayp
Pl atad in@uilated meulsied |temperature | reduction
factor factor

HNumbsr of cores

3 2 3 2and3
2 2 3 ' 5 E T B &
Insutabed
mducior b
“cors caties) | M | BS522 | BS2a | ms2a | msas | - BSzia | B.5217
conduit ina Cal. 2 Cal 2 | Cal.2 | Col 2
Ihpsmpily ineulated
wsil

Multi-coma cabla
in conduit i a

Bsz2 | B8zs |82y | B | - BAZE | B8217
it kafed | Al
i Col.3 | Col.3 | col.3 | Col3 sxcept O
{ Takile
B.52 19
Boplies)
Insulates
i .
:n;?ruu::u::l::;l.gnh Bi B.52.2 BE.52 4 B.52.3 a.52.5 - B2 14 B, 5217
Sl e Cold | Col4 | colLs | coLa
waoodan wall
MuBi-cars
cabig in condut
B2 B.52.2 E.5Z.4 B.52.3 B.62.5 - B.5Z.14 B.5Z. 7
N Col & | Col 8 | €ol 8 | cor 8
Sing/e-cors or
1=
A wordenwatt | © | 8222 | Bmza | nsza | ases | 7o'c | Bsaie | ms2ey
Col. 6 | Col.6 | Col6 | Col & | Sheath
B.A52 B
105 *C
Shsain
BEFT
FETRCamIREibIan Fluiti-core
g calibs in dutls
i e ground | D | BS22 | BS24 | BS23 | BS2S | - 55215 | BS219

Gal 7 ol T | Gol 7 | Gol 7

a
IR RN
[t gkl Y

i
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Table B.52.1 (continued)

Table and column
Curreni-canying capacities
for single circuits
Reference meihod of installation Thermaplastic Thermosstting | Minsral Ambient Groug
insulated insulated imsuladed |temperaturs | reduction
factor facior
Number of cores
2 3 2 2and 3
1 2 a 4 ] T g a
Sheathad single- | 02 Col 8 Col 8 Cal 8 Cod 8 Col B
cors of malti-core
cabla direct in 1ha
growng
Mulli-core cabls in
Tres air
@ E Capper Copper TG B.52.14 B.52.20
B.52 10 B.5% 12 Shaaih
Al i Bluminium B.52 R
B.52.11 B.52.13 —_
Clearance 1o wall not Shanih
ess than 0,3 limes 5576
cable diamesler e
ﬁ Shngha-cors cabihs,
lcnsching in fre
a6 ] » Copper Copper rec | mszie | Baza
B.E2 10 B.57.12 Shagth
g 8 53R
Algmenium AdiEminium 105 "C
Clediranes 1o wall nol ) L St
hess than ane cable T
diameter
o Singla-core cabies,
fres @i
o e G Copper Conper 70'c | B.5za L
-— B.532. 10 B.E2.12 Shaath
@ N\ B.SZ8
"1 leasi one Al i Aluminiie 105 *C
cabie glameler B.52.11 B.52.13 Sheaih
g ‘8’0 @ BEZE
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Table B,52.2 -~ Current-carrying capacities in amperes
for methods of installation in Table B.52.1 —
PVC insulation/two loaded conductoars, copper or aluminium -
Conductor temperature: 70 °C, ambient temperatura: 30 °C in air, 20 *C in ground

Instatlation mathods of Table B.52.1
Nominal Al az a1 B2 G o o2
CIOES-
proocecerpllll ll oo - @) @ 1 | prEE i
= | [ (18] | T | | e
e ) pEECbey | AT
SR
1 2 3 i 5 i) T A
Coppar
1.5 4.5 4 7.5 16.5 19.6 22 22
2.5 195 18.5 24 23 F 1 29 28
4 26 25 32 30 36 ar 38
6 34 32 a1 38 4B A8 4B
10 46 a3 57 B2 63 i1} B4
1@ A LT i) B a5 78 B3
28 8o i 101 a0 112 5] 118
35 83 B2 125 111 138 18 132
50 119 110 151 133 168 140 156
O 151 118 182 164 253 173 18z
=L TE2 167 232 a0 258 204 230
120 Fa b 142 268 23 299 23 261
154 43 2150 300 2548 344 261 283
185 73 248 341 a2 382 282 EER
240 I 281 400 Fa4 461 336 38z
A T %4 458 Jia 530 ara aar
Alumum
8 15 148 18,5 17.6 3 a2
4 20 18.5 &5 24 26 29
] 28 25 32 30 36 35
10 36 15 44 41 48 a7
T 48 44 B 54 #E #1 =1
25 63 54 ) L 8z ) B3
35 TT 71 T BE 103 B3 B
50 a3 Ba 118 o 135 100 117
0 148 108 150 E} 160 138 145
o 142 130 181 157 185 159 173
120 164 150 m 181 286 180 200
150 169 172 234 201 261 204 224
185 215 165 266 3 208 228 255
240 262 220 aiz fra 352 262 268
ki) 283 283 358 B a0 286 38

MOTE  In columns 3, 5, 8, 7 and 8, circular conduciors ar assumed for sizés up o and including 16 mm?. Values for larger
sizas redate to shapad conductons and may safefy be applied to circular conduscions
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Table B.52.3 - Current-carrying capacities in amperes
far methods of installation in Table B.52.1 -
XLPE or EPR Insulation, twa loaded conductarsicapper or aluminium -
Conductor temperature: 80 °C, ambient temperature: 30 °C in air, 20 *C in ground

Instatlation methods of Tabke B.52.1
"';‘;‘!":"‘ Al A2 B4 B2 c D1 D2
sectional
conductor | [ el || i | B | HEHH
= o | P | P |
1 2 3 4 5 8 7 a
Coppar
15 19 18,5 73 73 24 25 27
25 26 25 a1 30 13 13 15
4 14 23 42 40 48 43 48
& 5 4z 54 51 58 53 5E
10 &1 57 5 B a0 e 7
16 a1 76 100 a1 107 a1 100
25 105 89 133 114 134 16 149
38 13 1 164 144 171 158 155
50 158 145 198 175 209 164 183
0 200 153 253 221 269 203 225
85 241 270 306 265 328 239 270
120 278 253 54 A5 32 211 305
180 318 250 383 I a4a1 06 343
185 362 370 448 384 506 343 3a7
240 424 396 528 459 509 305 248
1304 Fre 442 £03 532 553 448 502
Alusnium
2.5 20 15.5 25 23 26 26
4 2 26 3 n a5 33
6 35 33 43 A0 45 42
10 48 45 59 54 &2 55
8 B4 80 8 72 a4 T 76
24 B4 78 108 a4 101 80 9
35 103 kLo 130 115 126 108 117F
50 125 115 157 138 154 128 138
70 158 148 200 175 198 158 170
an 151 175 242 210 241 186 204
120 28 20 281 242 280 211 233
150 253 230 307 261 324 238 261
185 254 262 351 300 art 267 296
241 VE 307 £12 354 439 07 143
304 ZET 352 471 215 =08 2B 33

NOTE In codumns 3, 5, 6, 7 and 8. ciroutar conduciors ane assumed for $izes up fo and including 16 mm?, Valugs for lergaer
|H=|I-!H= reinte Mo Ahaped concudions and may Ralely b apphed [0 cireulsr condoesiong.,
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Table B.52.4 - Current-carrying capacities in amperes

for methods of installation in Table B.52.1 -
PVYC insulation, three loaded conductorsicopper or aluminium -
Conductor temperature: 70 °C, ambient temperature: 30 *C in air, 20 °C in ground

Installation metheds of Table B.52.1

Ml At A2 B1 B2 c o1 b2
cross-sectional
area of =g = "
conductor = T Q : :
el Ee (=0 e
1 2 3 L) 5 L] ¥ 8
Ceopipar
1.6 13,5 13 15,5 16 17.5 16 1a
25 18 17.58 2 20 24 24 24
24 23 28 27 a2 an 33
11 2 3 34 41 kL] 41
10 42 34 50 A6 57 50 54
16 56 52 A B2 TE 6d Ta
& b | 4 Bl -11] GE B2 b2
as ad B3 110 29 114 a5 1480
= F e b1 134 118 144 1ia 130
o 136 125 ara | 148 184 143 162
a5 164 1650 207 178 F23 188 193
10 188 172 234 206 284 1682 230
150 e 1986 263 s ) 27 248
185 45 2i3 296 255 341 43 £78
240 2BE 261 346 28T 403 280 RFLH
k] 328 208 394 339 484 318 150
Al arminiurm
25 1| 118 18,5 155 18,5 18,5
4 185 17,6 22 a1 28 24
L 24 23 3 Fa ag 30
10 32 31 ¥ 36 id a8
16 43 d1 53 48 59 a0 53
F- ] &7 3 T G 71 B4 L
as m B85 B8 b an w A3
50 a4 Ta 1G4 a2 110 'R Pa
T o7 Ba 133 116 140 112 122
g5 128 118 181 139 170 132 148
120 145 135 186 160 187 150 165
150 170 155 204 176 227 159 189
185 184 176 230 1899 253 180 214
Z4d 227 207 260 a2 305 218 250
b1 [a] 261 237 306 FE5 351 247 282

MOTE In columns 3, 5, 6, T and 8, circular conductiors are assumed lor sizes up o and including 16 mm?, Values lor larger
sizes relate to shaped conducions and may safely be appled to circular conductons,
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Table B.52.6 = Current-carrying capacities in amperes
for methods of installation in Table B.52.1 -

XLPE or EPR insulation, three loaded conductors/capper or aluminium -
Conductor temperature: 80 "C, ambient temperature: 30 °C in air, 20 *C in ground

Installation mathods of Table B.52.1
w Al AZ B1 B2 c D1 o2
sactional
area af - -
conductor = =
=K B | P
1 2 3 4 -] & [ a
Coppar
1.5 17 16.5 20 185 22 21 £3
2.5 23 22 i) 2B 3o 28 30
4 a1 an a7 35 40 5 F9
L 40 s 48 A4 52 Ad 4%
10 54 5 Lo GO ks | na G5
16 T3 63 i) g=1K] 96 75 B4
25 g5 B3 117 105 119 a5 107
35 117 1 i 144 128 147 115 129
50 141 130 175 154 17a 138 153
o 1M 164 222 104 239 16T 188
25 214 197 269 233 Z78 197 226
120 244 22t anz i 322 Z23 257
] 2B5 259 42 g0 ar1 251 2ar
185 324 295 g4 340 474 281 a4
241 IED 346 450 384 500 324 b -
13 A3E5 398 514 455 578 365 419
Aluminium
x5 19 18 v 21 24 22
4 ] 24 29 2B pL 28
] i Nn 348 ] 41 35
10 ad a1 e 48 57 &B
16 1) 55 T &4 76 a4 (L)
25 TE " 893 Bd a0 15 &2
35 4 BT 116 103 112 a0 BB
50 113 104 140 14 136 106 17
o 142 ] | 17a 156 174 130 144
=1 i 157 217 188 211 164 17
i a7 180 281 216 245 174 187
150 23 200 267 240 283 1ar 220
185 256 25 300 v 323 ZE0 250
240 300 213 351 318 asz 253 290
300 Jd4 a3 a0z 364 440 ZBE 326

MOTE In columns I, 5, 8 7 and B, circular conductors ang assumed for sizes up o and il'!ﬁ]l.l-ﬂil:'lﬂ 18 -I'I'II'I'|!. Walues for |.I'w
sires relale to shaped conductors and may safely be applied to circalar conductons.
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Table B.52.6 - Current-carrying capacities in amperes for
installation method C of Table B.52.1 -

Mineral insulation, copper conductars and sheath =
PVC covered or bare exposed to touch (ses nole 2) —

Metallic sheath temperature: 70 *C, reference ambient temperature: 30 *C

Number and arrangement of condeeters for method C of Table B.52.1

Two loaded conduciors
twin or single-core

Thres loaded conductors

Mulli-core or single-core

Bingle-cors in Nat

Nosisal soaranitcriesel in trefoil formation formation
area of conductor
mime F Ea[ﬁ 5
1 2 3 4
500 W
1.5 23 19 21
25 i} 28 25
4 44 as 38
Ta0 W
1.5 25 21 23
25 34 28 an
4 45 kP 41
& &7 af 67
10 T EL T
it LF Bh 82
25 133 1z 120
35 163 137 147
50 202 Lt 181
o 247 207 M
L 206 248 264
izo HO 256 303
150 38E 3T 346
185 A4 am 382
240 514 434 457

MWOTE 1 For single-core cables the sheaths of the cobles of ibe circuil are connecied togeiher at both ends.

HOTE 2 For bare cables exposed to touch, valises shoubd be mulipled by 0,9,

ROTE 3 T wales of 300 Y and TS0 Y are the rated woliage of the cabba
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Table B.52.T - Current-carrying capacities in amperes
for installation method C of Table B.52.1 -
Mineral insulation, copper conductors and sheath -
Bare cable not exposed to touch and not in contact with combustible material
Metallic sheath temperature: 105 *C, reference ambient temperature: 30 °C

Humber and arrangement of condusiors for method C of Table B.52.1
Twa loaded conduclors i i
twif or single-cofe Nulti-core ar single-cors Sinmgle—core in Mal
Mominal in trefoil formation formation
cross-sactional area
of conductor
e §&-
©
1 2 3 4
Sa0 v
1.5 24 24 27
Z2.56 315 33 a5
4 51 44 47
Ta0 W
1.5 H 26 )
25 42 35 41
4 35 47 53
] Ta 54 i)
10 s a1 L3
16 137 o7 118
23 166 1di 154
35 203 17 167
50 251 212 230
4] any 260 280
1 SeD 312 334
120 424 S5 363
150 HES 470 435
185 550 455 " = r]
240 643 544 72

MOTE 1 For single-core cables, the sheaths of the cabies of the circuit are connected togeiher at both ends.

NOTE 2 Mo cormection for grouplng need be applied

MNOTE 3 For Mes fabsa relpreance melgd C relers [0 8 masoniy wall becausa ke "l.lﬂll shealh termnparatune 1o not
mermaily acceptable for @ wooden wall

NOTE 4 The values of 500V and 750 V are ihe raled vollage of ihe cable.




Mineral insulation, copper conductors and sheath/PVC coversd

. o

Table B.52.8 ~ Current-carrying capacities in amperes
for installation methods E, F and G of Table B.52.1 -

or bare exposed to touch (see nole 2) -
Metallic sheath temperature: 70 *C, reference ambient temperature: 30 *C

Numbar and arfangement of cables for methods E, F and G of Table B.52.1

Two loaded
conduciors twin

Three loaded conductors

e AR A =
ﬂ“:;::ﬁ““" trefail formation spaced
eandietar Method E or F Mathad E or F Mathod F Mathod G Mathod G
|'l'|l'|'|2
& A B & & B8
af o or o o, Bl
3 ) E : e B
1 k3 3 d 3 ]
5040 W
1.5 a5 21 bl 26 s}
=B 3 2a a 34 J3
4 44 ar 41 45 a1
750 W
1.5 26 22 25 28 32
25 a8 30 54 ar 43
4 47 a0 45 a9 &R
L2 EQ 51 T B2 T
10 B2 6% Tr B4 B
16 108 a2 10z 110 125
25 142 12 132 a2 162
35 174 14T 161 173 1497
50 M5 187 198 243 T42
T 264 23 241 259 294
25 nr FiiT) 268 I as
120 364 I0B 3 353 402
150 416 358 3T A 454
184 472 3540 436 448 SOF
241 552 464 496 aG7 -1

NGOTE 1

NOTE 2 Faor bare cables exposed ho touch, valugs should be multiplied by 0.9.

HWOTE 3 L is the exienal diameter af the cable.

MOTE 4 The values of 503 Y and 750V are the rated voltage of the cabde.

For single-cong cabies the shaaths of 1he cables of the circwl are connecied iogethar ai Doth ands.
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Table B.52.9 -~ Current-carrying capacities In amperes
for installation methods E, F and G of Table B.52.1 -
Mineral insulation, copper conductors and sheath -

Bare cable not exposed to touch (see note 2} -

Metallic sheath temperature: 105 *C, reference ambient temperature: 30 °C

Numbar and arrangement of cables for methods E, F snd G of Table B.52.1

Two loaded Three loaded conductors
:::d::::?é::-h *.II-'H-':QI'I o Bingle-core ﬂ-ll‘l!h—l‘.‘ﬁ'l Tt Bingle-core
Nominal single-core in touching verlical spaced harizontal
cross-secticnal trefoil formation spaced
area of Method EorF | Method E or F Mathod F Mathod G Meathod G
conductor
i
- &5 E e o B8 e
o or o EF;"D;. B
& i =5 2,
1 F 3 4 5 -]
500 W
15 iy | 2 ! 33 37
2.5 a1 a5 L} 43 48
4 54 45 51 58 B4
T v
1.5 3 28 a2 a5 40
25 45 33 43 a7 54
&0 50 =i 61 T
& T8 B4 ™ TE BD
10 104 ar ng 106 420
1l ar 1135 127 37 157
25 e 1540 184 ire 204
a5 220 184 200 26 4B
50 FIF] 228 247 a8 04
TO 323 ¥ 300 13 aro
25 400 335 358 HE 441
120 450 385 411 441 505
150 526 #41 458 438 565
185 596 500 530 LT 429
240 6ar LB4 617 G4 To4
NOTE 1 For single-cone cabies the sheaths of the cables of the cinguit are connected ogether a1 both ends,

WOTE 2 Mo correction for grouping nead be applied

NOTE 3 L is tha exienal dismaier of the cable.

HOTE &

The values of 500 WV and 750 W are the raied vollage of the cable
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Table B.52.10 — Current-carrying capacities in amperes
for installation methods E, F and G of Table B.52.1 -

PVC inzulation, copper conductars =

Conductor temperature: 70 °C, reference ambient temperature: 30 "C

Installation mathods of Table B.53.1

Multi-core cablas

Single-core cables

S aha Thres Two aded jE:td Three loaded conductors, flat
o | conduciors | foaded | conductors | ot | ToscHing Siosd
sewiisnal 9] trefoil Marizantal Vertical
arga of
conductor
A E L A @ & B [
E g el e a rid e S 0y
2 : ¥ o
Mathod E Muthod E Mathod F Mathed F Melhod F Method 3 Muthod &
1 F 5 3 4 | [ r B
1.5 22 135 - - - - -
2.5 a0 25 - - - - -
4 i 34 - = - - -
B 51 43 = = = - <o
a o &0 = - - = =
1a ad aa - - - - -
25 118 1 131 110 114 146E 130
35 145 136 162 137 143 181 162
K 180 153 186 167 174 214 147
T 232 166 251 218 o 281 254
85 282 38 304 264 275 41 31
120 b g IT6 352 306 32 386 362
150 am g b 406 356 ar 456 414
185 44 G4 443 204 427 521 480
240 514 430 546 @85 0T 615 560
300 5o 407 E29 5a1 BET Tag B50
400 = = T 54 656 [ilis:) 852 Tai
SO = = ERE 749 TES 9EZ2 B
] - - 1 004 855 1] 1138 1070

MOTE ' Coircular conductors are assumad for sizeas up to and including 16 mmi. Valuas for largar sizas ralate o
shaped conducioss and may safely be appliad lo cirowar conductors.,

NOTE 2 DO, is ihw axiemnal diamaler of ine cab
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Table B.52.11 = Current-carrying capacities in amperes
for installation methods E, F and G of Table B.52.1 -
PVC insulation, aluminium conductors -
Conductor temperature: T0 “C, refarence ambient temperature:; 30 "C

Installation mathods of Table B.52.1
Muiti-coro cables Bingle-cora cables
oo tasdeq | THFOR | Twoloaded |  THTEE Thvpe R woni . e
Marminal conductors “L?f;:“ “l::m" conductors | Touching Spaced
Cross. tretoll Horizontal Vertical
sectional
area of
I:-ﬂlﬂlﬂ:hl‘ E e B AR o
mrn " o ok ar o | i
g @ @ g o ‘3 bo EE B
o
Method E Method E Method F Method F Mathod F Method G Method G

1 Z i i & L] [ B
2.9 23 195 - - - - =
4 31 i - - = - =
] 349 33 = = = = =
10 54 48 - - - - -
16 T3 81 - = = = -
24 a4 T8 &4 B4 ar 112 98
3% 114 ] 122 105 104 Tam 124
50 135 17 148 128 133 168 162
o 173 160 182 188 173 217 166
a5 210 1B 235 205 A ) 265 241
Lt 244 212 o 3T 247 A0E il F
150 282 245 e 274 287 56 3zr
183 322 280 3683 35 fa | 407 are
240 SED 330 430 375 5 ) 452 44T
303 4724 3m1 497 234 485 L LR R ]
400 - - 600 526 552 671 629
S - - Gad 610 B840 PR 730
B3 - - 305 7 Td5 go0 852

MOTE 1 Circular condutiors dre assumed for sizes up to and including 18 mm®. Values for larger sizes relate 1o
shaped conduclors and may salsly be applied 1o circular cenductors,

MOTE 2 D, is the sxternal dismeter of the cabie.




=BT =

Table B.52.12 - Current-carrying capacities in amperes
far installation methods E, F and G of Table B.52.1 -

XLPE ar EPR insulation, copper conductors =

Conductor temperature: 30 °C, reference ambient temperature: 30 *C

Instaliation methods of Table B.52.1

Multli-cores cablas Singlo-core cables
Two loadad Thiee Three lcaded conductors, flat
Two loaded | Thres loadod laedad
Hominal conduciors | conductors i conduciors Touching Spacsd
sectional
area ol
“““’"“‘:“' a Q e & il & m e @ r
IMEm . o i o — u
. ) ] -y
& 2 0, o
Mathod E Method E Eathod F Mathod F Mathod F Mathod G Method &
1 2 3 i 5 6 7 A
1.5 26 23 - - - - -
2.5 1B 12 = - -
48 42 - - - = =
K e - = = = -
10 {11 s - - - - -
16 115 h L 1] - = - = T
25 149 127 161 135 141 a2 181
33 185 150 200 149 L] 220 201
L ] 25 102 242 AT 216 275 246
T 2849 246 10 2648 279 353 318
Y 3832 208 arr 128 322 230 iag
120 418 346 437 383 400 50O 454
150 473 i) 504 A44 464 577 527
1BG B2 456 575 510 533 BE7T E05
240 (TR 518 T8 &7 834 Tay g
300 Td1 g1 TEZ 03 T36 ag2 833
400 - - a40 B23 868 1085 1008
S00 - - 1083 G4 o2a 1253 1169
B30 - - 1 254 1 0848 1151 1454 1382

IH-I:ITE 2 0O, is the exiernal disameder of the cable.

[ROTE 1 Circular conducions are assumed for sizes up 1o and including 16 mm?, Values for larger sizes ralate i0 shaped
conduciors and may safsly be applied o circular comduciars
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Table B.52.13 - Current-carrying capacities in amperes
for installation methods E, F and G of Table B.52.1 -
XLPE or EPR Ingulation. aluminium conductors —

Conductor temperature: 30 °C, reference ambient temperature: 30 *C

Instaliation methods of Table B 532.1

Multi-core cables Singlo-core cables
Sl Thres Two loaded I:':fdu:d Three loasded conductors, flai
Mominal conduciors mm:m F:::‘“hnh:: conduciors Touching Shhond
Cross- trafail Horizontal Vertical
sectianal
aned of
curldu:tnr E E a0 o A @
mm s 3 e Ll i
: g” o g” o o
ﬁ
Mathed E Mathed E Bathod F Migthod F Mathod F Method G Mathod G
1 2z 3 i b & T 8
2.3 28 Pl = = = = =
4 38 32 - .
i3 48 iz - - - - -
10 &6¥ S8 - . = =
18 a1 T - - - - -
25 10:8 BT 121 103 1ar 138 122
a6 135 120 150 129 135 172 153
=10 104 146 184 159 165 210 i[L ]
o 211 187 2ar 206 215 2m 244
85 257 227 280 253 264 332 00
120 3 283 33T 256 ang 387 351
164 344 04 pul: L] 323 In8 a8 408
ThS 387 daT 4T 385 413 314 4T
240 4T 409 530 471 432 611 561
3040 243 471 13 547 am T8 652
404 - - T40 E&3 94 =17 T2
500 - - &56 7o 806 81 1
&30 - - 996 1] 52 1 154 14077
MOTE 1 Circular conductors are assumed for sizes up o and including 18 mm”. Values for larger sizes relale o

shaped conductors and may safaly ba applad 1o cincelar conduciors

HOTE 2 0, Iz the axermal diameier of he cable.
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Table B.52.14 - Correction factor for ambient air temperatures other than 30 "C
to be applied to the current-carrying capacities for cables in the air

Insulation
Ambiant Mineral®
tI'I'-I'IPI.FIlll"l' PVC ed or
C PWC XLPE and EFR s I';’:'::Pn“d B:::.LT;;‘,;;EEH
1o louweh 7O °C
10 .32 1.15 1.6 .14
15 1.7 1,12 1,00 1.11
20 1.12 1,08 1,14 1.07
25 1.06 1,04 1,07 1.04
H 100 1,00 1.0 .00
3 0, &4 0.96 .53 .86
40 a_&7 0,91 0, &5 b.az2
45 a9 o&7 o, e [ .10
L] 0.7 o582 Ty B4
35 0.E1 LA 57 D.BD
B 050 0,71 45 DTS
65 = 0,66 - 0
T = 0,58 = 058
T8 - 0,50 - .60
fi 1 - 0.4 - 054
B5 - - - a7
1| - = = D40
a5 - - - 0.3

For higher ambéent lemperatures, conzult the manufaciurer.
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Table B.52.15 - Correction factors for amblent ground temperatures other than 20 *C
to be applied to the current-carrying capacities for cables in ducts in the ground

Ground Insulation
temperatura
*C PW¥C XLPE and EPR
10 1,10 1,07
15 1,05 1,04
20 1.00 1,00
25 0,98 096
30 [ -] 0,93
35 .54 0.89
a0 o.rr 0.85
45 0,71 0.84
L4 0,63 0,78
55 [Pl o7
60 045 0,65
85 - 0,&60
7O 0,53
7s - o486
80 - 0,34

Table B.52.16 = Correction factors for cables buried direct in the ground
of in buried ducts for soil thermal resistivities other than 2,5 K- m/'W
to be applied to the current-carrying capacities for reference method D

Thermal resistivity, K- mfiW 0.5 o7 1 1.5 F4 2.5 3
Correction factor for cables in buried ducts 128 1.20 1,18 1.1 1.05 I 0,96
Correction factor for direct buried cables 1.88 1.62 1.5 1.28 1,12 1 .50

HOTE 1 The comaclion lecions given have bean averaged ovwed the mnge of conducior slzes and types of
installatbon included in Tablas B8.52.2 to B8.52.5. Tha ovarall sccuracy of correction tactors o within £5 %,

HOTEZ The corecton faclors are spplicable to cables drawn inbe buned ducis; lor cables lesd direcl im the
graund the comection factors for thermal resstivities ess than 2.5 K-m/W will be higher. Whare more precise
caluss o reguirad they mey be caltudaled by meibcds green i the [EC B0287T sarins.

HOTE 3 The cofrechbon factons ane apphcable o ducls baried ai depihs of up to 0.8 m.

ROTE & it s assumed that the sofl properties are uriform. Mo afowance had bean made for 1he possibdity of
micesteng migration which can lead to a regicn of high tharmal resistivity around the cabsa. If parsal drgng oul of
tha sail & foresean, ihe pemmizsible cument rating should be darvied by the methods specifved n the IEC G0ZBT
LEfiEg.
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Table B.52.17 = Reduction factors for one circuit or one multi-core cable
or for a group of more than one circuit, or more than one multi-core cable,
to be used with current-carrying capacities of Tables B.52.2 to B.52.13

To be used with
o A AP e Mumber of circufts or multi-core cables I:I"l“m
[cabies ouching] capaciies,
1 2 1 4 | 5] & 7 & "BEIERE" referance
1 |Bunched in a, on & 100 | 080 | 070 | 065 | 060 | 057 | 054 | 052 | 050 | 045 | 041 | oss B.52.2
surface. ambestdded or o lE.A2 13
mnchrsed Methode A o F
2 EI"IIF layer o wall Roor 1.00 0,85 (e Iy | o | o .72 o7 (F ]
of unperioraed cable ay e
i 1o B.52.7
3 |Seghe lywr fised directly | 085 | 081 | 072 | 068 [ 066 | 0064 | 063 | 082 | 061 | Mo furher recuction A
undar & woodoes caling Epcdior fot moee than
4 |Segle layeron s 100 | o |om2 [ o7 |o7s|om [ ara | ars [ om | DomSmuser
parforatd Fosizoatal or
el clbis ‘H‘il'l' BE5ZE
e danitan o BLA2 13
5 |Single lyer on catie 100 | oa | os2 | o60 |o60| oo | oo | o8 | 0TS Mafhods & sed F
chitar SyRlat of chaats
eic.,

MOTE 1 Theas aciors ara applicable (o unflorm groups of cables, aquaily losdad

H:“'I'E 2 Where honzontal ciearances between adjacenrt cables excends twica their ovesall diameler, no reduction factor néed be
apied.

MOTE 3 Tha gama factors are appliad tor
— grougs of two of three single-come cablas;
~ multi-core cables.

MOTE 4 It a sysiem consists of both fwo- and three-core cables, the tlotal number of cables is taken as tha number of cirourts, and
the corresponding factor & applked o the tabhes for two koaded conduciors for the two-core cables. and 1o the tables for three
loaded conductors for the (hree-core cables

MOTE 5 I a group consimis of » single-cone cables il may sither be considersd as al? circuits ol lwe loaded conductors o o3
circuils of thras leaded conductors.

MOTE 6 The values given have been averaged over lhe range of conducior sizes and types af installation incleded in Tables
B.52.2 e B.52 13 the overall accuracy of tabulaled values is within 5 %

MOTE 7 For some installations and lor ciher methods nol provided fod i e above table. if may be appropriate 1o usa faclars
calcutated for specific cases, see lor example Tables B.52 30 and B.52.21,
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Table B.52.18 - Reduetion factors for mare than ane circult,
cables laid directly in the ground —

Installation mathod D2 in Tables B.52.2 te B.52.5 -
Single-core or multi-core cables

Cable to cable clearance”
He—_ (1] g cable
R | feabias fouotiog) | ‘Aiametar bkl St LEm
F | 0,7a .82 085 0.5 0,80
3 0,85 0.0 0,75 0. e 085
L 0,80 0,60 o.7a 075 0,50
B 0,55 .55 0,85 0.7 0,80
L 0,50 0.55 0,60 0.7 0,80
T 0,45 0.5 0.59 0.&7 b.7b
a 0,43 .48 .57 0.&5 0,75
o .41 048 0.55 0_&3 0. 74
12 0,36 042 0,51 0,53 o, 71
16 0,32 038 0,47 0.56 .68
20 0,29 0.35 0,44 0.53 0,66

E
2

' Single-core cabéas
o, =
_— 1 Lwl
o I-l\._-. e, e )
S A% :ll'.‘.' Enaisd L

HOTE 1 Valuas given apply to an installation depth of 0.7 m and & scél thermal resisivity of 2.5 K-mil,
They are average values fos the range of cable sizes and lypes gooled for Tables B.52.2 1o B.52.5, The
procass ol averaging, together with rounding off, can resull in Some cases in emors up fo £10 %, (Whem
mods precise values are eguired they moy be calculated by methods gven in IEG G0267-2-1.)

NOTE 2 In case of & thermal resisiivity lower than 2.5 K -m/W the corecitons faciors can, in penaral, b=
mmeredsed and can be calculsled by the methods given in IEC B02ET-2-1.

MOTE 3 If a circuid oonsisis of m pamilel conductors per phase, then for determining the redection
facior, this circuif should be considarned as m circuoits
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Table B.52.19 - Reduction factors for mare than ane circult,
cables laid in ducts in the ground —
Installation mathod D1 in Tables B.52.2 1o B.52.5

A} Multi-core cables in single-way ducts

Humbaer of cables Duet te duct clearance®

{ducts muhinﬂ 8.8 m 8,5 m Lom
2 .85 0,90 .85 0.95
3 a.rs 0,85 .90 0.95
4 0. 7o 080 [ §-1.4 0,90
5 085 0.80 .63 0.a0
& Q.60 o.a0 080 0,90
7 057 a.7e .80 .88
8 064 0,74 .ra .88
g 0.52 o7 .77 n.ar
b [} ] o.7a 0.76 066
11 047 o070 i, 75 0.86
12 45 0659 0.74 .85
13 .44 0,68 .73 0.85
14 0,42 0,68 4,73 084
18 0.41 &7 .72 0.84
16 0.3 066 @, 083
17 038 0.65 LLAT Y 0.ai
18 0.ar 0,65 e 083
19 0.35 064 .69 .82
20 0.34 063 068 082




B] Single-core cables in non-magnetic single-way ducts

Mumber of single-
core circuits of two Duct ta duct clearance®
ar three cables

[ducts E:.H:Hngi 0,25 m by b

2 050 .90 Q.80 0,95

3 0,70 .80 0,B5 0,90

4 0.85 0.7s 0,80 0,90

-] 080 0.7o 0,80 .90

& 0,560 0,70 0.80 0,90

7 0,53 .66 0,76 0,87

8 0.50 063 0,74 0,87

9 0,47 061 0,73 0,86

10 0,45 058 0,72 0,85

11 0,43 057 0,70 0,85

12 0,41 0,56 0,60 0,84

13 0,30 .54 0,68 0,84

14 0,37 .53 0,68 0,83

15 0,35 0,52 0,67 0,83

16 0,34 051 0,66 0,83

L 0.33 .50 0,65 0,82

18 0,31 048 0,65 0,82

18 0,30 0 0,64 0,82

20 0,20 oAa7 0,63 0,81

% Muiti-core cables

0.8

i

ROTE 1 Velwvos given apply 16 an nstaliation depth of 0.7 m and & &l ihermal ressindly of 2.5 K-mhy
Thay are averaga values for the range of cable sizes and types guoted for Tables B.52.2 1o B.52.5. The
process of averaging. bogether with rounding off, can resull in some cases in erfors up 1o 210 %. Where
mom precise values are requined they may be calculated by methods given in the IEC 80287 saries,

ROTE 2 . In case of a thermal resislivly lowers than 2.5 K-miW the comeslions faciors can, in general, be
increasad and can be calculated by the methods given in IEC GO287-2-1,

MNOTE 3 If & circuil consists of n parallal conduciors par phase. then for determiring the mdeclion factor
this circuil shall ba conssdecad as n circuils.
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Table B.52.20 - Reduction factors for group of more than one multi-core cable
to be applied to reference current-carrying capacities for multi-core cables in free air —
Meathod of installation E in Tables B.52.B ta B.52.13

MHumber Mumber of cables per tray of ladder
Mathod of installation in Table A 523 of trays
b 1 ¥ 3 4 & |
ladders
Touching
565 1 665 189 1 100 | ops | 0682 | 079 | 078 | 073
s 2 100 | 067 | 080 | 077 | 073 | o6
3 100 | 088 | o7a | 076 | a7 | 086
Perkeated __: L 6 100 | b4 | o7 | o2 | o8 | 0ee
wrﬂam; 3| ~=xi0mm = 300 mm
{mota 3) e
o, 1 100 100 (.94 0,55 0.5 -
" 2 100 | 088 | 086 | 082 | 087 -
E —-Q-— 3 100 | 098 | 085 | o | 08S -
bz 20 mm
1 100 | oes | 082 | 078 | 073 | 072
F 1.00 0.88 0,81 0,78 a4, 0,
Viarieesl
perforated
cable tray a4
“ﬂﬂl’l’lﬂ-
{note 4
1 100 | o4t | 089 | 088 | 087 =
2 100 | 081 | 088 | 087 | 085 =
Touching
EEEEE 1 o7 | o84 | 078 | 075 | o7t | 086
/)
Unperfarated | 31 | SeSSeSetn 2 097 | o3 | o7e | orz | oss | 03
srshiiog 3 097 | o8z | 075 | 071 | 068 | 081
Shis B0, i Lan Lo | o | sl
@dﬁ#ﬂiﬂdﬁr | 6 097 | o8t | 673 | osa | 063 | 058
s 2e ] TR = 500 mm
Touching
convinioe | s s sp e Es 1 100 | 087 | o482 | o0 | 078 | 078
systems, | z 100 | 086 | 080 | 078 | 076 | 073
cieats, wto. | 33 @ 3 100 | o088 | o9 | o7s | 073 | 070
e A ! 6 700 | o84 | 077 | 073 | o8 | oea
= 3 mm
= 300 mem




= @0 =

Table B.52.20 [confinued)

Number Number of cables per tray or ladder
Mathod of instaliation in Table A.82.3 of trays
of 1 2 3 4 B g
ladders
Spaced
(49 1 100 | 100 | 100 | 100 | 1,00 *
E ol I o] ] B e i
3 1,404 0,58 0,497 0,96 053 -
e MM

MOTE 1. Valugs given ana avarages for tha cabie types and rangs of conducior sizes considerad in Tables A.52.8
i A52 13, Tha sproad of values is ganarally less then 5 %

MOTE 2 Faclors apply 1o single layer grouns of cables as shown abowe and do not apply when cables are installed in
mare than one fayer louching sach other. Walues lor such inslaliations may be significantly lower and has to be
delermmingd by an appropriale melhod.

MOTE 3 Values are given lor varbical spacing betwesn cable rays of 300 mm and at least 20 mm beiween cable
trays and wall. For closer spacing the factors should be reduced.

MOTE 4 Values are given for honzontal spacing balwean cable traye of 225 mm with cable trays mounted back Lo
back: For closer spacing the faciors should e reduced.
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Table B,52.21 - Reduction factors for groups of one or mere circuits of single-caore
cables to be applied to reference current-carrying capacity for one circuit of single-core
cables in free air — Method of installation F in Tables B.52.8 to B.52.13

Mumber af three-phase Usa &8 &
Humbar of | circuits per tray or ladder multiplier to
Methad of imstallatien in Table A.52.3 IFAYS oF current-
ladiders 1 2 3 Crrying
caphcity for
Toaehing
Parforaied |'-I'_l.l_.-|'1 e ow |.-_I__-|
cata iy L b T Tl T e T e T :I 1 053 0.8 0.B7 Theas cablss in
31 2 Q. Q&7 0.8t horizankal
srstoms = 300 mm " forTatic
[nots ) I 3 1595 Q.85 0.78
(BRI o O e
et Py |
ke * 20 mm
Touching
Vertical wi |'.
perlarated wid ‘n
£ S L 1 096 086 - Thres caBEes in
cablatray | a9 =i = & werlical
Rynin wf 225 P 2 J95 0,84 - formation
[node &) !E i3] | :
S
Touching
Cable laddar leialeainis
systams, 3E | 1 1.0 .87 0,85 Thras cabdes in
33 2 098 0,83 089 horizantal
cleals, abe 4 2= 300 mm _ 3 6.97 2,90 0,86 formation
{reote 3} ROGEEE | | ' ' ¥
emewe—
et MM
=20y B
Partorated &g 1 1.00 2,58 0.8
cable tray e fa s
Petyain 3 S e 0.7 0,83 0.89
{nota 2} = am':"“ oes | o2 0,86
ik,
L-e.:...-i'i-f?il.
&= M mm
Spaced
Vertical @ _,E!E'
periorated
cable tray | 3 T 220, 1 1.00 0.91 0.88 | Three cabies in
systems R 2 1.00 0.0 0.86 | trefod formation
i ]
{note 4 "’E mm
Dy
) 220y .
Cable isdder | ag oy 1 1,00 1,00 1.00
Sysbems, u -
cloals, gle. | 33 i ? 047 3,558 .43
=
note3) | 34 e 3 o9 | o4 | os0
Poe] i)




.

Table B.52.21 [continued)

MHOTE 1 Vaowes gven are averopes for the cable types and range of conductor sizes considerad in Toble B .52 0 1o
B 5211 The spmaad of values s generally less than 5 %

HOTE 2 Factors ame given lor single layers of cables (or irefpil groups) as shown in the table and do not apply whan
catdas are insiafled in mome than one layer louching each other, Yaluss for such irstailations may be significantiy
kwar and ghould be delarmingd Dy a0 gppropriale mabikod

HOTE 3 Vakes ase given for verfical spacing belween cable irays of 300 mm and al i8ast 20 mm beiween cable irays
and wall. For closér spacing the fadiors should be redeced.

HWOTE 4 ‘“akws are given for honzondad spacing batwean cable frays of 235 mm with cabla frays mounted back o
back. For closer spacing the faciors shouwsd be reduced.

NOTE § For circwits having more (han ona cable in parallel par phass, each thres phase sal of condutctors should
|be considered as a circul for the purpose al (his table

HWOTE & I a circwdl consests of m paradlel conductors per phase. then for delermimng the redwection lacior this circur
should be considered a8 m oircuds.
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Annex C
(informative)

Example of a method of simplification of the tables of Clause 523

This annex i3 intended to ilustrate one possible method by which the Tables B.52.2 to B.52.5,
B.52.10 o B.52.13 and B.52.17 10 B.52.21 can be simplified for adoptian in national miles;

The use of other suitable methods is nol exciuded (see note 1 of 523.2).
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Table C.52.1 — Current-carrying capacity in amperes

Reference
miethods in Number of loaded conductors and type of insulation
Table B.52.1
Al IPVC | 2PVC J ¥LPE |2 XLPE
Az IPYC | 2PVC 4 XLPE | 2 ¥LPE
a1 APvC | 2 PVE 3 ¥LPE 2 HLPE
B2z AaPys | 2PVG 3 XLPE | 2 XLPE
L 3 PVE 2PC |3 XLPE 2 XLPE
E IPVC 2 PVC | 3 XLPE Z ¥LPE
F 3 PVC 2PVC |3 XLPE 2 XLPE
1 z 3 ] 5 & T 8 k-] 10 11 12 13
Bize [mm)
Coppar
.8 13 135 14,5 155 v 1.5 19,5 22 23 24 28 -
=3 5 8 5.5 1 23 ] T 3o an a3 6 -
4 23 s 28 i ] a 3= k] 40 47 45 43 -
28 3 34 3B a0 43 46 51 - 5o 63 -
10 i =] a2 45 &0 54 60 63 70 75 B 86 =
18 a5d 56 a1 BE 7 &0 B5 94 100 107 115 -
5 6a T3 80 BS L] 101 110 118 127 135 145 161
=0 - - - 110 117 126 1ar 147 158 168 183 200
&0 - - - 134 141 153 187 173 102 207 25 242
il = - = 171 1Te 186 213 x4 248 268 ZE9 ph Ll
i+ 13 =5 2 = 207 216 238 258 zra 208 32a 52 ary
120 - - - 2349 49 2TE 240 332 345 3az 410 437
150 - - — - 2B e 344 M 25 421 473 S04
185 - - - - F24 362 39z 424 450 506 42 575
240 = - - = B0 d2d 481 500 538 599 LT GBTS
Alsminium
25 13.5 14 15 16,5 18.5 195 21 23 4 26 28 -
4 ir.5 16.5 20 2i 25 o 28 3 3 1] 38 -
-] 23 24 6 28 3z 33 36 33 42 45 i -
10 a 32 38 i) dd 1] 49 5d 58 62 a7 -
16 41 43 48 EX S8 B ] 73 7 B4 o1 =
25 3 5y [ T 3 e B3 LT ] gr 101 108 131
a5 - — — EE 2] o5 T3 112 130 126 135 150
&0 - - - 104 119 117 125 134 148 154 TE4 164
] - - - 133 40 150 Lt} 174 167 186 211 237
a5 - - - 181 10 183 195 21 2T 241 257 280
120 - = = 185 197 212 226 245 263 280 300 337
150 - - - - s | 245 261 283 30a i | L ] 4]
185 - - - - 2548 280 298 333 34T an a3ar 447
240 - - - - 300 330 352 382 409 430 470 530

NOTE The agpropriate tabie of cufrenl-camying capacily given in Annex B shoukd be consulied o determing the range of
conducior sizes lor which the above cunfeni-carmying cepacilses are applicable, lof each installalon meathad.




Table C.52.2 - Current-carrying capacities In amperes

- @5 =

Inztallatian Size Number of loaded conductors and type of insulation
-t mm 2 PYVC IPVC i ELPE 3 XKLPE
Copper

1.6 a2 18 26 22

25 29 24 34 28

4 a8 k| 44 ar

] 4T 3 56 a5

10 63 52 73 Bt

18 b &7 98 T8

23 104 B 141 101

DD2 35 125 103 146 122
50 148 122 173 144

70 183 151 213 176

a5 218 17a 252 21
120 248 203 287 240

150 T8 230 Jz4 271

a5 2 258 353 304

240 61 297 419 351
00 408 336 474 356

f&luminium

158 23 18,5 2 22

4 23 &4 4 F4 ]

-] a6 >0 42 36

4] 48 40 56 47

18 e &2 7a Bl

3 a0 G55 93 re

n— 5 86 ] 152 -1
50 13 i 132 112
T 140 117 143 138
&5 168 138 143 TE4
! 188 157 2 THE
150 213 178 Za49 210
185 240 200 2 236
X0 27 230 312 272
00 a3 260 i 08




Table C.52.3- Reduction factors for groups of several circuits or of several multi-core

cables (to be used with current-carrying capacities of Table C.52.1)

lbem

Arrangerment

Humber of clrcults or multi-core cables

£

4

12

20

Bunchied in air. on a
giirface, ambaddad or
enclosad

Singhe layer on walls,
fMoars or on unpsedforated
irays

Single lgyar fixed diracily
urndar & ceiling

Single layer on perforaied
horizontal trays o on
wartical frays

Singka layed on cable
iadder supports or chaats,
e,

1400

1,00

095

1.00

1.00

o0

&5

0LE0

0,50

0,85

o,

LR

0, B0

0,50

a.65

0,75

LR

0,15

0,80

0.55

i ]

0.65

0,75

a.80

0,50

0,70

0,60

a,7d

0,84

045

040

BAn
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Annex D
(informative)

Formulae to express current-carrying capacities

The values given in Tables B.52.2 to B.52.13 lie on smooth curves relating current-carrying
capacity to cross-sectional area of conductor.

Thesa curves can be derived using the following formulae:

f=axgm—hxgn

wherg
I is the currenl-carrying capacity, in amperes;
S is the nominal cross-sectional area of conductor, In square millimetres (mm<)%

g and b are coefficienls and m and n are exponenis according fa cable and method of
installation.

Values of the coefficients and exponents are given in the accompanying table. Current-
carrying capacities should be rounded off to the nearest 0.5 A for values not exceeding 20 A
and io the nearast ampere for values greater than 20 A,

The number of significant figures obtained 15 not to be taken as an indcation of the accuracy
of the curmrent-carrying capacily.

For practically all cases, only the first term |5 needed. The second term is needed in only
eight cases where large single-core cables are used.

It Is not advisable 1o use these coefficients and exponents for conductor slzes oulside the
appropriate range used in Tables B.52.2 to B.52.13,

5  WWhesre the nominal size is 50 mm? | for cabies with sxtruded insulsbon, the valu= of 475 mm? should be used.
For afl other sizes and for all sizes of mineral insulated cables the nominal valur s sufficiently precise.
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Table D.52.1 - Table of coefficients and exponents

Current-carrying Copper conductor Aluminium conductor
capacity table Column
a in a (i1
2 11,2 06118 g.61 0.616
s s120mm?j| 108 0,601 5 B,361 0,602 5
dqs= 120 mm®| 10,19 0611 6 7.84 0,616
B.52.2 4 13.5 0,625 10,51 0,625 4
5 13,1 0,600 10,24 0,580 4
65 16 mm! 15,0 0,625 116 0625
6 = 16 mm’ 150 0,625 10,55 0,640
7 17,42 0,544 13,6 0,540
i 14,9 0611 11,8 0,615
Jsi= 120 mm® | 14,48 0,543 11,26 0,502
As) > 120 mm® | 13858 0811 10,58 0615
B.523 4 17,76 06250 13,95 0,627
5 17.25 0,609 13,5 0,503
&= 16 mm’ 18,77 0528 14.8 .65
B> 16 mm' 17,0 0,650 12,8 0,548
7 20,25 0.542 15,82 0,541
& 10,4 0,805 .04 0,612
Azl 130 mm? 10 0.543 [ L85 4
5] = 120 mm? 9,462 0,604 .25 0612
B.5E4 ] 17,84 0,628 9,258 0BT
5 11,648 0,600 & 9,03 0.501
6 % 16 mm’ 13,8 06248 10,9 0,625
= 16 mm? 12.4 0,534 9,536 0.632 4
T 14,34 0,543 1.2 .04
2 13,34 0,811 10,8 0,805
disis i mm* | 12,95 0,554 10,58 0,582
dfsi= 120 mm? | 13,14 0,811 8,62 a,505
B.52.5 4 15,82 0,825 2 12,3 0,630
5 18,17 0,84 11,85 o508
G5 18 mm? 17.0 0,623 134 0,825
&= 16 mm? 18,4 0,835 105 @628
7 18,88 0,539 13,2 0,538
Coalfcians and exponants
a m 4] n
SOV 2 15,5 006 = =
3 14,9 0,612 = -
4 18,8 0.0% - =
B.52.6 TEON 2 10,8 1, 596 - -
3 18,24 0,589 & = -
4 18,0 1,58 - -
00N 2 22,0 0,60 - -
3 16,0 0,60 = ]
F 21.2 0,58 2 =
B.52.T TSON 2 Z4.0 0,60 = -
3 0.3 0,60 iz i
4 23.88 0,579 4 21 -
soow 2 155 0.58 - -
3 16,5 DL - -
B.ALT 4 18,0 0,56 - -
5 20,2 0,58 = =
& 3.0 0,58 - -

[NOTE & b are coefficients and m, n are exponents
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Table D.52.1 {confinued]

Currenl-carying Cogper conductar Aluminium conductor
capacity table Column
& m a 4]
E.518 T8aW 2 20,8 0.60 - -
3 17,4 .60 - -
4 FRL 0588 2 L
5 < 120 mee? 224 0.58 = -
£ > 120 mm® 220 .56 1 1t 5,25
6 < 130 mmd 2517 05785 = -
£ > 120 mm? 2817 0578 5 1.8 = 100 5,15
gy 2 243 .58 - -
3 20,5 0,58 £ =
& 23.0 0.57 - -
5 26,1 0,549 = -
fi ] {87 = =
B.52.9 TS0y 2 26,04 0,566 7 - -
3 218 0,60 - -
4 25,0 0,565 - -
& £ 120 mm? T 08702 E =
5 o 130 mr 27,55 05702 1,3 = 1010 4.8
& < 120 mm® 31,54 05791 = .
B = 120 mmt 31,58 0579 1 1.8 = 107 3,55
2 < 18 mm* 16,8 082 = =
? = 16 mmd 14,0 0.B45 ~ =
1< 18 mmé 14,30 (i =
3 = 16 mm® 12,9 0 &4 s i
rl 17.1 0612 & =
B.52 10 5 < 300 mm? 13,28 0655 4 - -
6 » 300 mm? 13,28 056 4 8 x 10 2.14
6 < 300 mm? 13,75 0658 1 - -
& = 300 mm? 13,78 (rE5E 1 1.2 x10°* 2,01
rd 18.15 AT - -
B 16,8 0654 - L
2 < 16 mm® 12.8 02T = -
2 = 16 mmt 114 0UG4 = -
3 < 16 mm? 114 62 - -
3 = 16 mm: a0 064 o =
B52 11 a 124 0UERS = =
{@lurminium 5 9.0 0663 - -
conductors } '] 10,2 0.0 - -
T 13,8 0647 - -
B 11,5 0658 - _
2 = 16 mm® 0.5 0623 - -
2= 16 mm?’ 18,6 0646 - -
3 € 16 mm? 17.8 0623 - -
% 48 mm’ 16 & (T2t = e
4 20,8 068 = =
B 512 & < 300 mm? 16,4 0ER33 - -
5 5 300 sl 16,0 6633 &3 10 1,793
B < 300 mm? 16,57 0 ERS - =
6 > 300 mm? 16,57 0665 3w 10-* 1,876
T 229 0 Bd4 = -
B 18.1 {662 - -




Table D.52.1 (conlinued)

= T =

Current-carrying Copper conductar Alyminium conductor
capacity table Column . = = i
2 < 16 mm® 16.0 0625 - =
Z= 16 mm* 134 0 644 = =
% < 18 mm® 13,7 0,623 - -
3 = 16 mm® 12,6 0 B35 = =
B52 13 F 14,7 0,054 = =
{alurmiiiam 5 11,49 0671 = =
conductors ) & 12.3 06T . .
7 16,5 0550 = =
B 138 0 BTE — s
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Annex E
(normative)

Effect of harmonic currents on balanced three-phase systems

E.52.1 Reduction factors for harmonic currents in four-core and five-core
cables with four cores carrying current

Subclause 523.6.3 stales thal where the neufral conductor carries currenl without a
carresponding reduction in lpad of the hne conductors, the current fliowing in the neutral
conductor shall be taken into account in asceraining the cwurrent-carrying capacity of the
circuit,

This annax is intended to cover the sitluation whare thera is currant flowing in the neutral of a
balanced three-phase system. Such neutral currents are due (o the line curments hawing a
harmonic content which does not cancel in the neutral. The most significant harmonic which
does not cancel in the neutral is usually the third harmonic, The magnitude of the neutral
current due to the third harmonic may exceed the magnitude of the power frequency line
current. In such a case, the neutral current will have a significant effect on the current-
carrying capacity of the cables in the circuit.

The reduction faciors given in this annex apply o balanced three-phase circuits; il is
recognized that the situation is more onerous if only two of the three phasas are loaded. In
this situation, the neutral conductor will carry the harmonic currents in addition to the
unbalanced current. Such a situation can lead to overloading of the neutral conductor.

Equipment likely (o cause significant harmonic currenis are, for example, fluorescent lighting
banks and d.c. power supplies such as those found in computers, Further information on
harmonic disturbances can be found in the IECG 61000 series.

The reduction factors given in Table E52.1 anly apply fo cablas whare the neutral conductor is
within a four-core or five-core cable and is of the same material and cross-sectional area as
the line conductors. These reducfion factors have bean calculated based on third harmonic
currents. If significant, i.e. more than 15 %, higher harmonics, e.g. 9th, 12ih, elc. are
expecied then lower reduction factors are applicable. Where there is an unbalance between
phazes of more than 50 % then lower reduction factors may be applicable.

The tabulated reduction factors, when applied to the current-carrying capacity of a cable with
three lcaded conductors., will give the current-carrying capacity of a cable with four loaded
conductors where the current in the fourth conductor is due to harmonics, The reduction
factors also take the heating effect of the harmonic current in the line conductors into account.

Where the neuiral current is expected to be higher than the lina current then the cable size
should be selected on the basis of the neutral current.

Where the cable size selection is based on a neutral current which is nof significantly higher
than the line current il is necessary to reduce the fabulated current-carrying capacily for three
loaded conductors

If the neutral current is more than 135 % of the line current and the cable size is selected on
the basis of the neutral current, then the three line conduciors will not be fully loaded. The
reduction in heal generated by the line conductors offzets the heal generaled by the neutral
conducior to the extent that it is not necessary fo apply any reduction factor to the current-
carrying capacily for three loaded conduclors.
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Table E.52.1 - Reduction facters for harmaonic currents
in four-core and five-core cables

Third hasmaonic content AReduction factor
o ““.:""“' Siza salection |5 based Sire selection |s based
an line currant on navtral currant
o-15 1.0 =
1%3-33 0,86 B
33-45 - 085
> 45 = 1.0

MOTE The third harmonic content of the linge current is the ratio of the third harmaonic and the fundamental (first
harmanic), expressed in %,

E.52.2 Examples of the application of reduction factors for harmonic currents

Consider a three-phase circuit with 2 design load of 32 A to be installed using four-core PVC
insulaled cable clipped to a wall, installation method C.

From Table B.524, a 6 mm? cable with copper conductors has a current-carrying capacity
of 41 & and hence is suitable if harmonics are nol presant in the circuit.

If 20 % third harmonic is present, then a reduction factor of 0,86 s applied and the design
load becomes:

39

=45 A
For this load, 8 10 mm# cable is necessary.

If 40 % third harmonic ks presenl, the cable size selection is based on the neutral current
which is:

IWx04x3=468A

and a reduction factor of 0,86 is applied. leading to a dasign load of:
468
e = 5l A A
DB

For this load a 10 mm< cable is suitable.

If 50 % third harmaonic is present, the cable size is again selected on the basis of the nautral
currant, which is:

BxD5=3=585A
In this case, the reduction factor is 1 and a 16 mm? cable is regquired,

All the above cable selections are based on the currenl-carrying capacity of \he cable; voltage
drop and other aspects of design have nol been considered.
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Guidance on the selection of conduit systems |5 given in Table F.52.1

S e, .

Annex F

{informative)

Selection of conduit systems

Table F.52.1 - Suggested characteristics for conduit
(classification according to IEC 61388}

Resistance | Resistance Minimum Mazimum
Biluation (1] i aperating aperaiing
Eompression impact temperature | lemperaturs
Ciuidhpor Exposed instaliation 3 3 2 1
installation
Indpors Exposed instaliation F 2 . 1
uER .
Under fioor inslalialions (focr screed) 3 2 1
Embadded | Concrete 3 3 2 1
Hollers wallion wiod
[inftammabde material)
In masanry 3 2 2 i
Buslding woids
Ceiling yoids
Owvarhead mounling 4 3 3 1
KLTE 1 Thess values are only a sampla of 1he charactenskcs for condail govan 0 FEG 6713684,
HOTE 2 According o resisiance to flame propegation, condult sysiems of orangs colour are only permitbed whan
emibedded in concrele. For oiner medhods 10 inGiallation &l colours are permitted with The extapiaon of yelow,
arange o red.

o s ey Do
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Annex G
{informativa)

Voltage drop in consumers’ installations

Maximum value of voltage drop

The voltage drop between the onigin of an insiallation and any load point should not be
greater than the values in Table G.52.1 expressed with respect to the value of the nominal
valtage of the installation

Table G.52.1 - Voltage drop

| -
o ol nikaatiin ug?:ng, | m“;a““
A - Low vollage installations supplied directly from & public low 3 5
valtage distribition sysiem | |
B - Low voitage instaliation supplied from private LV supply® | & | 8

" As far as possible, it I recommended that volage drogp within the final circuits do not exceed those indicaled n
instaliatian 1ype A

Whan the main wiring syolems of the installalions are longed than 100 m, ihess voltage drops may be increased
by 0,005 % per meire of wiring systom beyond 100 m, withouot this supplement baing greates than 0.5 %

Vaoltage drop i determined from the demand by the current-using equipmend, applying diveraity factors whene
applicabie, or from the values of the design currend of the circuils

ROTE 1 A greater wvoltage drop may be accepled

= Toe maler dusing Sarbing periods,
—  for oiher equipment with high inrush currand,

providod that in both cases & is ensured ihal the voltage varalions remains within the limils specified in the
neevan] equipsmant standand,

NOTE 2 The inllowsng lemporary condibions ane axcluded

- wvoilege ransients
- voltage variation dus 1o abrormal oparation.

Voltage drops may be determined using the foliowing formula:

& =b[pir_.msp+jmn m}fg

g
whera
] is the voltage drop in volts;
by is the coefficient equal to 1 for three-phases circuils, and equal to 2 for single-phase
circuits,

WOTE 3 Thres-phase circuitse wih the noutral completaly enbalanced (a single phase koaded) ame
consHianed @ singla-phase cincuits

FiB is the resistivity of conductors in normal service, taken egual to the resistivity at the
temperature in normal service, e, 1,25 times the resistivily a1 20°C, or 0, 022 5
Limm?2/m for copper and 0,036 OQmmé</m for aluminium;

L is the straight length of the wiring systems, Iin metres;
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5 is the cross-sectional area of conductors, in mméE;

cos ¢ is the power faclor, in the absence of precise delails, the power factor is laken as
equal to 0,B {(sn p= 0,6);

A is the reactance per unil length of conductors, which is taken o be 0,08 mitm in the
abzence of other datalls:
e is the design current {in amps);

The relavant voltage drop in per cent 15 equal to: Ay -1r.'}l:I|‘,_||L
o

Uiy is the voltage betwean line and neutral, in vells.

NOTE 4  In exira-low voltags circuits, it B nat necessary to fulfd the voltaga drop imits of Table G.1 for uses other
ihan lghting (for example, bell, control, door openng, o8¢ ), provided thal & check is made that the eguapment i
aperaling carrectiy
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Annex H
{informativa)

Examples of configurations of parallel cables

The special configurations referred to in 523.7 can be;
a) for 4 three-core cables the connection schemea: L 4L 5L 3 L 4L EL 3 L ;L EL 3 L 4L EL!'
the cables may be louching:
b) for & single-core cablas
1) Ina flat plane, ses Figure H.52.1,
2) above each other, see Figure H.52.2,
3) in trefoil, see Figure H.52.3;
¢} for 8 single-core cablas
1) Ina Nal plane, see Figure H.52.4,
2) above each other, see Figure H.52.5,
31 in rafoil, see Figure H.52.6;
d) for 12 singke-core cables
1) in a flat plane, see Figure H.52.7,
2) sbove sach other, ses Figure H.52.8,
3) In refoil, see Figure H.52.9.

The distances in these figures shall be maintained.

ROTE Where possibie, ihe impedance dilferences Dbelwesn e phases are alsoe limited in he special
sorfigurations.

T o ."'----"-
¥,

1 i’ Y . | I % ;
| I ), __.-"'". o e e _.d"'-I . T i W _.ﬂ"'-I o T

Figure H.52.1 - Special configuration for & parallel single-core cables
in a fiat plane |(see 523.7)

e )
S _.-‘.. .'\-._ _ M _.i'. .'\-._ _.-"-.

Figure H.52.2 = Special configuration for & parallel single-core cables
above sach other (see 523.T)
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Figure H.52.3 - Spacial configuration for & parallel single-core cables
in trefoil (see 523.7)

HMOTE D i3 ik outer diamebar ol the cable

Figure H.52.4 = Special configuration for 9 parallel single-core cablas
in a flat plane (see 523.7)

Figure H.52.5 — Spacial configuration for 9 parallel single-core cables
above sach other [(see 523.7)
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=20, = =20,

TR R i o ol N, o e

NUTE [Fq 18 the outer diameker of ihe cable

Figure H.52.6 — Special configuration for 9 parallel single-core cables
in trefall (see 523.7)

My | Li | Ly | Ly | L._fL.:L-{-fN-,-'N;.'L,.:.L:-fL;.:L::Fq:[.-,s

Figure H.52.T - Special configuration for 12 parallel single-core cables
in a flat plane [sea 523.7)

= = = - e = 300 mm

Figure H.52.8 = Special configuration for 12 parallel single-core cables
above each other [(see 523.7)

Figure H.52.9 - Special configuration for 12 parallel single-core cables
in trefoll (ses 523.7)



=G =

Annex |
{informative)

List of notes concerning certain countries

Country Clasa Mature (permanent Rational (detalled Wording
Mg, of lass permanani Justification far the
sccording to IEC reguested country nata)
Directives)
Garmany 521.6 In Germany and the Netherlamds, in the case

of basic-insuiated conduclors in comdue
ayslemsa, cable frunking systems and cable
ductimg systems, only tha conductons of one
main. circwit, inchuding the auxdiary circuits
associated with this main circedl, may be laid
in condust or in single-channal trunking arin
one duct of & multi-channe! tranking. excepl
in-glectrical ard enciosad oporating areas.
The uncul conductors of savearal circuits many,
howevad, b Tad trough Gommon thngugh-
run boxes.

522 In Germany, in cable unneis, calde ducting
and gther places with increased density of
inslalled cables, the mnstallation of fre
deleciors sensitive 1o heat radiation and
SMOKE |5 TEquingd,

In axignied wiring s¥siem instakations. the
possibility o use motdla fire extinguishers s
reguired.

The use of a stationary fire exlinguisher
ingtailation B rasemmanded In cans of
axended wirkhg sysiems 1o which gaining
acsass B aificuil

in cable tunnels ewery 100 m a arition that
zorves a5 a fine resisting sechon should be
providad and svery caiile breaking throawgh
shauid be adaied by & 2udable and agreed
fire resialing provision.

Acoessible coabla lunnels and ducis shall bo
erecied with a sufficent number of
possibilities for gaining access in case of
tighting & fire hazard, e.g. by easy removable
covers: in addison, davicas for smoke
removal shall be provided,

Wihare fire profection seals with an automadio
closing lunction and fire-resisting capabikity
are apphad. suech seats shall be aclivaled al
once in cese of 8 fire hazard.

522.4.1 In Germany, in hotlow wall instalations,
boxes and SRCIOSEReS wilh & protéction
degres nol less than IF3M shall be used.

522.8.9 In Germany, i hollow wall instaliations,
boxes and snclosures with cable retention
shall ba used

| 5233 In Genmany, 0 sddition the 24 b boad
diagram has to be taken irto consideration

527 In Germany (here ane specific requiremeants
on firg prodecton in soma areas.

527.258 Ir Germany, seals for cable panamrations

shall bo aporoved by the German Instituie for
Caonstructional Engineenng (Deutsches
Institut far Bautechnik DIBT),
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Country

Hature [permangnt
or less permanent
according to 1EC
Directives)

Rational (detailed
justification for the
requested couniry nota)

Wording

Melherlands

FA N

In the Motheriands, in the case of basic-
madaled conduciors m condyil ayalams;
cable runking $ydtems and cablbe ducting
sysiems, only the condooiors of one main
circail, mcluding the auxilary circumls
associaied with (his main cirewlt, may b laid
in conduil or in single-channel trunking or in
one duel of & multi-channel anking, eccept
in electrical and enclosed operaiing areas.
Thea wnocwl condoctors of sswveral cirouits may,
howeyar, ba fad through comman through-
run boxes.

Melharlands

4 )

MOTE In tha Nathortands i s pol allowed 18
have several circdils in one cabe, with the

exceplion of

a} the conneclion of measuning and
signalling equipmant,

b} auxiliary circuits,

£] mein circuls and eorresponding ausikary
circuds provided that afier disconnacting

the masin circuilts the auxifiary cincwils
cannod ba enengized,

d} wery large Insisllabons, swech  as
processing  inglaflagliong  and  exlemndad
transportation slallatians where
complying with this requirement is not
possible because of praciical
considarations,

Ireland

faze.2

in ireland, concealed wering shail be
protected pgainst damega causad by
penatration from lxings and drilla, by earhad
matal enclosures of integral screens, except
in ihe folbowing areas: 150 min horizentally
from a comer, 150 mm vedicabily from a
ceiling, stralght wartical or horizontal ren o a
paint, Becessary or switchgesr, In such
Cases, e wiring musl b at Rasl 50 mm
from fhe reverse side of the wall

52189

In Denmark, this requiramant ghall sof ba
complied with.

521.8.2

In Denmark, this requirameant shall not be
complied with,

S32.E

in Danmark, the following appiies: the
raguiramenis are nixd regquired e cables with
a raled voltage nol exceeding 50 WV a.q. ar
120 ¥ d.c. Cables shali be buried ai lnast
0,35 m underground, Cabiles buned less tham
Q.7 m urdgrgrodrsd, shall be probaciad by
eondaits, L-prodiles ar sheels Cables bheked
mare than 0,7 m anoes lerrain shadl be
wihoul addilional mechancal predection,
provieded a marking band s placed
approximately 0.2 m above the cable, Where
ihere (s more than ong cable with less fhan
0.2 m betwsaen the outer cables anly ane
marking band s required. Cables thai
emarge from tha ground in frea air shall be
mechanically protected both underground as
well a8 above ground.

MNOTE Condulls or galvamoed iron, sies| or
plastic conduits in accordance with DS
DS/EM 12201 Paris 1 o & for a workeng
pressure of 0.6 MPa can be used for
probeCtine.
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Country

Mature [permanent
or less permanent
according to 1EC
Directives)

Rational (detailed
justification for the
requested couniry note)

Wording

P

In Canmark, cables acoonding to D5 2393
ang accapiod &8 wall & cables complysmng
with [EC B0332-1-1 and |EC B0332-1-2

S48

In Banmark, the follpwing regud iemignl
applies: metallabons wahoul connection o
the low-eolags irciafalion and which are
installed, supervised and maintained by cther
than skilled persons shall be separated from
the low-voltage irstalalions 0 oa way thai is
possible to work on them wilkouwl dismantling
the low-vollags irstalalion.

Table
C52.3

In Denmark. the following applies: wherg the
currenl in a circull of a group does nol
axceed 75 % of the current-canying capacity
in accordance 1o Table ©.52.3, multplied by
an even cofmacton factor for ambianl
temperaiure, the following s allowed:

- The curfenl-carrying capacity fof the
circud does not need o be multiplied
with a reduction facior for groups.

= The circuit iz not countad fogather with
odher circuils when numbers of circuits
are counbed far determmation af the
reduction factor.

Whore the cwrrent in all cincuits in 2 growep
nol exceads 75 % of the carrent-carmying

ity in Booordance with Table C.52.3
malliglied with an eved corredlion Tacor Tor
ambhant temporature, no further reduclion is
negsed.

Usa

in the USA, delormination of current-carrying
cagacily for conductors s made in
accordance with NFFA T0 — Mational
Elacirical Cods,

L

Sr2ha

In the UK, the following additional
regquiremants appiy:

1.4 cable inetalled undar 8 Noor of above &
ceiling =hall be run m such a posiian that
is nof liabla to ba damaged by comact wilh
the fiopr or the celing or their fikings. A
canbe passing through a joist wiihin a floar or
ceiling conslruction or through 8 ceiling
suppart {a-g. under Boorbaards ), shall:

{1 bealipast 50 mm measured werticaly
fegm the lop, of Beilom as appropdiale,
of the joisl or batlen, or

{H} incorporade an eanhed melallic covering
which complies with the requinraments of
Part 5-54 for @ proteclive concuctos of
Ihe circad cancarmed, ha cables
complying wilh BS 5467, BS 6346, B3
6724, BS 7846, BS EN 60702-1 or BS
B436, or

(i} e enclosed in aarthed conduit
complying with BS EN 61386 and
satisfying the requirements of Pan 5-54
for a protectve conductor, or

{lw) ha enclosed in earthed trunking or
ducting complying wilh BS EN SO08S
and salisfying the requeremeanis of Fan
5-54 Tor & proleclive cormducbor, ar

{vi be mechanically protecied against
damage sufficient 1o prevand
pengtration of the cable by nails,
acraws @and Iha lika,
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Country

Hature [permanemt
or less permanent
according to 1EC
Directives)

Rational (detailed
justification for the
requested country note)

Wording

2. A cable chnoaabid i o owall gr partlon ol

a deplh of less than 50 mm lom 8 sutface of

the wall or padition $hall:

(i) incorporale an earhed melalls covering
which complies with the requirements of
Part 5-54 for & protechive concuchor of
ihe chicud concarmed, tha cabla
complying with BS 5467, BS 6346,
6724, BS TE46, BS EN 607021 or BS
B4356, or

(i} beenclosad in zarthed conduit
complying with BS EN 61386 and
sataifying the requirements of Pari 5-54
far a proteckve conduclor, ar

(i) be enclosed in earthed trumking or
ducting complying with BS EN 50085
and salisfying the requirernents of Pari
=54 for & profective condutlar, or

{iv) be mechanically prolecied agsnst
damage sufficient 1o prevend
pangtralion of e cable by nails,
sefaws and ihe liks, or

(v} beinstalled b & 2one within 150 mm
from the lop of he wall or partibon or
within 150 mm of an angle lormed by
wn Sdpnining walls or paritions, Whane
iha cabde iz connected 1o & paint |
SCcEss0fy of swilchgesr onany surlace
of the wall or partiion, lhe cable may be
instaliod in a zona edthar horzontaily ar
wartically, to the poinl, accessory or
switchgear. Where the location of the
accassory, point or switchgear can be
dedermined form the reverse side, a
zong formed on ong side of the wall of
1 mm thickness or bess or panition of
100 mim iNickness oF leEs axtends (o the
roverse side.

3. Whese requirement 2 above applies. and
th installation i ool intended to D undar
thé supsdasion of & skilled af NElfuclisd
persan, & cable instabed in accordance with
part (v} of requirement 2. above, and nol
compiying with part {1}, (WL (@), or {iv) of
claizse 2 abowe. chall bhe provided will
additional prolection by means al & RCOD
having Ihe characterstics speciied in Par 4-
a1, 4158.1.

irrespaciive of the depih of the cable freen a
surface of the wall or parition, In an
nalalalion nal inlended o b8 under (he
supereision of a skiled or instructod parson,
a cable concaalad in a wall or partition ha
mernad  conetruction of which incluges
mafallic pers, other than fixings such &e
nails, screws and the Itee, shall:

{ty mcorporade an earbed medallic covaring
which complies wish the requiremants of
Part 5-54 for & protechive conduchor of
Tha cifcidl Concamned, tha cabls
complying with BE 5467, B5 6344, BS
dred, BS TH48, BS EN 60T02-1 or BS
843536, or

(M} he enclosad in earthed condoil
complying with BS EN 61386 and
satisiying the requirements of Pad 5-54
far a protectve canductor, ar

{m) be enclosed in garthed tnenking or

ducting complying wiih BS EN 50085
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Country

Hature [permanent
or less permanent
according to 1EC
[rirectivea)

Rational (detailed
justification for the
requested couniry note)

iWording

and galislying the fequeramanis ;f Fart
5-54 far & protective conductor, of

{i*] e mechanically proiected ageinat
damage sufficiend 1o prevant
penotration of the cable by nails,
screws and the like, or

iv) Dbe provided with stdfional protection
by means of an RCD hawing the
oharpotenstics specified in Pac 4-41,
£15.1,

MOTE if the cabla is inatallad &1 @ dapth of
50 mm of less fram e surface of 8 wall oF
partition, 1he conditions of requiremant 2
above also apply.

Swalzeriand

In Switzeriand, i accordance with national
legisiation, a voliage drop not exceeding 4 %
s permitted in an installation batweon the
connection point of 8 hulding (madn cingult-
braaker) and the final crcults. e.g. & sackel
oiilel.

528.2

In Switzeriand, in accondasce with National
Legisiation Verordnung dbar slekirische
Leitungen 73431, in case of crossing ar
prosdmity of undengrownd talocommunication
cebles and underground powar cables, a
minemum clearance of 300 mm shall be
mainigired, of the requiraments according to
a}or b} shall be fifillad.

Belgium

5ET

In Balghsin. thete are specific rﬂmﬂm.ﬂ
on fire protecton in some areas.

Italy

b= F L N

in itaty, @ minimum clearance of 30 m shel
be mainiained.
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