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OJIOH YNCbIH UAXUNTITAAH TEXHUKUWH KOMUCC

HAM XYYO9NMUAH LAXUNTAAH BAUTYYNAMX —
5-53 pyraap xacar: LlaxunraaH TOHOr TOX@OPOMXKXUMNT COHrox 6a yrcpax —
Arwynryn 6angnbiH XxamraananT, TycraapnanT, C3/Ir3H 3anranT, yaupanara 6a
XAAHANTbIH TOXOOPOMXK

OMHOX YI

1) OnoH YncbiH Llaxunraan TexHukninH Komucce (IEC) Hb YHOSCHUI uaxunraaH TEXHUKUIAH
6yx xopoogooc (IEC-uiH YHOSCHWUA xopoopn) 6YpACaH A3NXMA HUATUAH CTaHOApTYMNSbIH
bavryynnara tom. IEC-uiH 3opunro Hb uaxunraaH 6a 3NeKTPOHUKUAH canbapbiH
CTaHgapTyunanTtam xonbooTon Oyx acyyanaap ONOH YACbIH XaMTblH axunnaraar
ASMXKUXSA OPLUMHO. 3H3 30punrbliH XypaaHg |IEC Hb OnoH yncbiH ctaHgapT, TeXHUKUIAH
TogopxonnonT, TexHukniH TarmnaH, Huntag HaanTTan Togopxonnont (PAS) 6onoH Apra
3ynH yaumpgamx (uaawwng “IEC-uiH HumTtnan(yya)” rox)-uir HUWTINAar. Tagraspuir
TEXHUKUIAH xopood Gonoscpyynaar 6ereeq TyxanH acyyanbir COHUMpXCcoH |IEC-uiH anb u
YHOSCHUIM XOPOOo yr axung oponuox 6onHo. IEC-Tanm xamTpaH axunnagar ofioH YICbiH,
TepunH 60noH TepuiH Byc Gauryynnaryyn meH 6antran axwung oponugor. IEC Hb x0€p
GanryynnarblH xoopoHa 6awnryyncaH rapasH 3aacaH HexuenunH garyy ORfnoH yncbiH
cTaHgapTuunnbiH 6anryynnara (ISO)-Tan HAMT xamTpaH axunnagar.

2) TeXHUKUNH Xopoo Bypa TyxanH acyyanbir COHMPXCOH IEC-unH 6yx YHA3CHMIA XOPOOHDI
Terneenen oponuaor Tyn TexHWkuH acyyanaapx IEC-uiH anbaH écHbl wmnasap 6yroy
X3Manuasp Hb Xonborgox CoABUMWH Tanaapx OfOH YNCbIH CaHalblH - 36BLUMIILANAT
DONOMXUT XAIMXKISHA, UNSPXUANAIT.

3) IEC-UNH HUATNANYYL Hb OSIOH YIICbIH X3P3rnasaH4 30puyrncaH 3eBNeMXUNH Xan6apTan
bereeq IEC-unH YHASCHUI XOpoon TIAM33PUNN SH3 yTraap XynasH 3eBwweepger. |IEC-unH
HANTNONUAH TEeXHUKUWH aryynrbir YHOH 3eB OawunraxblH Tyrnga OOnoMXuT OyX Xy4uH
YapMannT rapragar 605I0BY T3Ar33pUNAN X3PX3H alumrnacaH, 3CXys SUCUKH X3parnary
Oypyy TannbapnacHbel Tenee |IEC xapuyunara Xyfaaxrym.

4) OnoH yncbiH HAar mep 6angneir gamxnxunH Tyng IEC-uiH YHgacHui xopoog IEC-uiH
HUNTNANWAT  YHOSCHUM 6GONMOH OyC HYTrMMH  HUNTNANA33 OONOMXUT  XaMIMMH - KX
XOMXKI3raap WS 104, TyCraH X3parnax yypar xynasHa. |IEC-winH HuMMTNAN GOMOH TyyHA
xXapransax yHA3CHW B6yky OyC HYTIMAH HUATNSNWWAH anuBaa 3epyyr cyynuniH 6apumt
OnunrT Togopxon 3aaHa.

5) IEC eepee ToxmpnblH 6aTtanraaxyynanTt XMiaarryin. Xapaat 6yc rapunnradxyynanTuminH
Oavryynnaryyq TOXVPIbIH YHIMAM33HUA YUNYunrag y3yyngar 6ereeq 3apum canbapt IEC-
WAH TOXWUPIbIH TOMArMAr awmrnax 6onomx onrogor. XapaaTt Oyc rapumMnraaXyynanTuinH
OavryynnarbiH y3yyfCaH anueaa ynnuunrasHum tenee |IEC xapuyunara xynasaxrym.

6) Bbyx Xoparnard 9HaXyy HUATANUWH XaMIMAH CYYIWWH X3BIANuUr awurnax 6anraa
9CIX33 ©6pCaee HAITNAaX X3ParTan.
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7) IEC, TYyyHWA yavpanara, axunTaH, YANn4uMnrag yayynary oyy teneeneryd, TYYHUA SOTOP
XYBb LUMHX334 BONOH TEXHUKUIH XOp0oo, |IEC-UNH YHA3CHUIMN XOPOOHbI MMLYYA Hb 3HAXYY
IEC-miiH HunTnan oywy 6ycag IEC-MAH HUATRAANWMIAT HUATOMNCAH, almnrnacaH acxyn TYYHA
TynryypnacHaac yyA3H rapax XyHun raMTan, 34 XepeHruiH xoxmpon 6onoH 6ycag anveaa
wyyn 6ytoy wyyn 6yc xoxupon, 3apgan (Xyynb 3yWH 3apAnbir OponuyynaH)-biH Ternee
xapuyuJiara xynaaxrym.

8) OJHoxXyy HWMWATNANA WW TaTcaH HopmaTtuB OGapumT Ouuryyasg aHxaapHa. JHIXYy
HUMTNSNUAT  36B  X3PArfaxag W  TaTcaH HUATANYYAUUT awurnax Hb  3ausiwrym
Waapgnarartan.

9) OHaxyy IEC-nH HUATNaNUH 3apum BypangaxyyH X3Car NaTEHTbIH IPXMIAH 3ynn 6aimk
6onox Gonomxng aHxaapHa. IEC Hb MM NaTeHTbIH 3PXUWH anb Harmur Bywy Gyrounr
TOOOPXOMMNOX YYP3r XYII99XIyN.

IEC 60364 onoH yncbliH ctaHgapTbir IEC-uiH 64 ayraap TexHuKkuMiH xopoo “LlaxunraaH
Ganryynamx 6a uaxunraaH rynaang HapBargaxaac xamraanax” 60noBcpyyncaH.

OHAOXYy Aepesayrasp xaBnan Hb 2001 oHO HUWTNArACOH rypasgyraap xasnan, Hamant
eepunent 1:2002 6onoH Hamant eepunent 2:2015-bIr Xy4nHryn GOMrox, OpsioHO. JH3I
X3BN3M Hb TEXHUKUINH LUMHIYUIC3H Hanpyynra 60mHo.

OMHex X3BNanTan xapbuyynaxag gapaax TEXHUKUAH rof eepynenTuir opyyricaH:

a) 531 6a 534 gyrasap 3ynnaac dycag 6yx 3yWNUNr LUMHIYMIICIH;

b) 537 “XaHanT” racoH WWHS 3yUINAT OpYYJICaH;

c) 530 pgyraap 3ynng 6yx HopmaTuB MWN3N BOMNOH ByX HOP TOMBLEO, TOAOPXOMMONTLIM
HOITraCaH.

OHaxyy OnoH yncbliH cTaHgapTbiH 6uuBap Hb 64/2352/FDIS 6apuMTt OGuuur ©0noH
64/2359/RVD caHan xypaanTblH TannaHg yHA3CNACcoH. batnax caHan xypaanTtbiH 6ypaH
M3433NNMIT A33PX TannaHraac y3ax 60mHo.

OH3 BapumT Bunurunr ISO/IEC-uinH 3axmpamx, 2 gyraap XacrumH garyy 6onoscpyyrncaH.

F xaBcpantag 9HAOXyy CTaHOapTbiH C3O9BTAN X0nboOTOW YNC OpHYyAblH sArnraatan
NPaKkTUKUMAT TycracaH “sapum yncag® xamaapax Oyx 3aanTtbir xarcaacaH 605oxbir
YHLWWIYMIAH aHxaapang XxaHayynHa.

IEC 60364 uyBpanbiH “‘Ham xy4ganuinH uaxunraaH Ganryynamx’ epeHxun HIpTanm Oyx
X3CTUINH xarcaantbir IEC-uiH uaxum xyygacHaac y33)K 605Ho.

Xopoo 3H3 GapuMT BuurnnH aryynroir IEC-uiiH uaxum xyyacang TyxanH 6apumTt OuMyrninH
M339N3M4 3aacaH TOrTBOpTOM OamanbiH - OrHOO  XypTan eepunexryn Garxaap
LWNAOBIPNACIH. DHI OrHOOHA GapuMT BGuurmir gaxuH 6atanraaxyynax, Xy4uHrymn 6onrox,
LUMH3YMICIH X3BNAN33p opyynax acxysl HOMINT eepunenT opyysHa.

OHIXYY HUNTNANMUAH XOEP XaNTaM XyBunbapbIr XOXnM raprax 60sHo.

UYXAJT — Ox GapymT OGUYrmnH HyypaH A33px “colour inside” Tamaar Hb aryynrbir 3es
oMnroxod ad xonodorgonTonm eHreT Aaypcnan 6Ganraar MnapxunnHa. Unimag ax Gapumt
OUYUrMIr X3BMAXA33 OHIreT XIBIIArY allUrnaxoir 36BMECeH.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE ELECTRICAL INSTALLATIONS -
Part 5-53: Selection and erection of electrical equipment — Devices for protection for
safety, isolation, switching, control and monitoring

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for
standardization comprising all national electrotechnical committees (IEC National
Committees). The object of IEC is to promote international co-operation on all questions
concerning standardization in the electrical and electronic fields. To this end and in
addition to other activities, IEC publishes International Standards, Technical
Specifications, Technical Reports, Publicly Available Specifications (PAS) and Guides
(hereafter referred to as “IEC Publication(s)”). Their preparation is entrusted to technical
committees; any IEC National Committee interested in the subject dealt with may
participate in this preparatory work. International, governmental and non-governmental
organizations liaising with the IEC also participate in this preparation. IEC collaborates
closely with the International Organization for Standardization (ISO) in accordance with
conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as
possible, an international consensus of opinion on the relevant subjects since each
technical committee has representation from all interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are
accepted by IEC National Committees in that sense. While all reasonable efforts are made
to ensure that the technical content of IEC Publications is accurate, IEC cannot be held
responsible for the way in which they are used or for any misinterpretation by any end
user.

4) In order to promote international uniformity, IEC National Committees undertake to
apply IEC Publications transparently to the maximum extent possible in their national and
regional publications. Any divergence between any IEC Publication and the corresponding
national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification
bodies provide conformity assessment services and, in some areas, access to IEC marks
of conformity. IEC is not responsible for any services carried out by independent
certification bodies.

6) All users should ensure that they have the latest edition of this publication.
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7) No liability shall attach to IEC or its directors, employees, servants or agents including
individual experts and members of its technical committees and IEC National Committees
for any personal injury, property damage or other damage of any nature whatsoever,
whether direct or indirect, or for costs (including legal fees) and expenses arising out of the
publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the
referenced publications is indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication
may be the subject of patent rights. IEC shall not be held responsible for identifying any or
all such patent rights.

International Standard IEC 60364 has been prepared by IEC technical committee 64:
Electrical installations and protection against electric shock.

This fourth edition cancels and replaces the third edition published in 2001, Amendment
1:2002 and Amendment 2:2015. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the
previous edition:

a) revision of all clauses except 531 and 534;
b) introduction of a new Clause 537 Monitoring;
c¢) Clause 530 contains all normative references and all terms and definitions.

The text of this International Standard is based on the following documents: 64/2352/FDIS
and 64/2359/RVD. Full information on the voting for the approval of this International
Standard can be found in the report on voting indicated above.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

The reader's attention is drawn to the fact that Annex F lists all of the “in-some-country’
clauses on differing practices relating to the subject of this standard.

A list of all parts in the IEC 60364 series, published under the general title Low-voltage
electrical installations, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until
the stability date indicated on the IEC website. At this date, the document will be
reconfirmed, withdrawn, replaced by a revised edition, or amended.

A bilingual version of this publication may be issued at a later date.

IMPORTANT — The 'colour inside' logo on the cover page of this publication indicates that
it contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.



MOHIOn ENGLISH

531 Tax33anuur asBTomartaap Tacnax | 531 Devices for protection against
3amaap wyyn 6yc Xypanuaxaac | indirect contact by automatic
XamMraasnax Texeepemx disconnection of supply

531.1 Xar rynanvumH xamraanax | 531.1 Overcurrent protective devices
TOXeepemMx 531.1.1 TN systems

531.1.1 TN cuctem

TN cuctemag xaT TyAANIMAH  Xamraanax
Toxeepemxunr |EC 60364-4-41:2005-bIH
434.2 6a 431-n, MeH OOrmMHo 3anraaHbl
XxamMraanax TeXeepeMXunH Xxysba 9533.3-T
3aacaH HexUenunH pJaryy COHroXx yrcpax
bereen IEC 60364-4-41:2005-biH 413.1.3.3-
bIH LWaapanarbir xaHracaH 6anHa.

531.1.2 TT cuctem
Cypanx 6anraa.
531.1.3IT cucrtem

n  pamxkyynax  xacryyg  XOOpPOHOOO
xonboracoH  TOXMONAONA  XO€p  Aaxb
rOMTNUWH  yen Xamraanax XaT ryngnvnd
xaMmraanax Ttexeepemx Hb |EC 60364-4-
41:2005-bIH 413.1.5.5-bIH Waapanarbir
xapransaH 531.1.1-g HunucaH 6anHa.

In TN systems overcurrent protective devices
shall be selected and erected according to
the conditions specified in IEC 60364-4-
41:2005, 434.2 and 431 and in 533.3 for
devices for protection against short-circuit,
and shall satisfy the requirements of IEC
60364-4-41:2005, 413.1.3.3.

531.1.2 TT systems

Under consideration.

531.1.3 IT systems

Where exposed-conductive-parts are
interconnected, overcurrent protective
devices for protection in the event of a
second fault shall comply with 531.1.1 taking

into account the requirements of IEC 60364-
4-41:2005, 413.1.5.5.

531.2 Ynparaan
TOX00POMK

531.2.1 YrcpanTbiH epeHXun Hexuen

rywanunmH xamraanax

TortmMon ryngnunH CUCTEMUWH  yNA3roan
r'YWOnMMH ~ Xamraanax TexeepemX  Hb
TOFTMON  TYRANWWH  YNAdrasn  rynanuir

UINPYYN3X, X3BUNH B6ONOH raMTNMIAH Hexuens
XONX33HUM TYUONMAT Tacrnax 30puynanTbiH
Tycram XxunuTan 6amnHa.

531.2.1.1

Yngargan rynanvinH xamraanax Texeepemx
Hb XamMraamk Oyn X3anx33Hun Byx Xy4gonTan
AaMyynardumr Tacrax HexuesIMnr XxaHracax
Oanna. TN-S cuctema TIXKIINMUNH HEXLOI Hb
caapmar Aamkyynardaumr raspbiH
noteHumang HauasapTam ©GariHa rax y3ax
bornomxTon ©Gon caapmar gamxyynardumr
Tacnax waapgnararym.

TAUJIBAP — Caapmaz Oamxyynazy 2a3pbiH
nomeHyuand Hatideapmat balicaaz wanaax
Hexuenute cydamk balzaa.

531.2.1.2

531.2 Residual current protective devices
531.2.1 General conditions of installation

Residual current protective devices in DC
systems shall be specially designed for
detection of DC residual currents, and to

break circuit currents under normal
conditions and fault conditions.
531.2.1.1

A residual current protective device shall
ensure the disconnection of all live
conductors in the circuit protected. In TN-S
systems, the neutral need not be
disconnected if the supply conditions are
such that the neutral conductor can be
considered to be reliably at earth potential.

NOTE The conditions for verification that the
neutral conductor is reliably at earth potential
are under consideration.

531.2.1.2

No protective conductor shall pass through
the magnetic circuit of a residual current




Xamraanax gamxyynard yngargan rynanumH

XaMraarnax TOXOOPOMKNINH COPOH30H
X3IIX33r33p HIBTPIXIYI.

531.2.1.3

XonborgcoH  advaanan(yyg)-blH — X3BWWH

axunnaraaHbl yeq yycax Gonsowuryn rasap
pyy angargax ryngan Hb TeXeepemMXxuur

Wwaapanararyn  axuwnnyynax  maragnan
Oaratan Ganxaap yngargan  rynanviH
XamMraanax TOXOOPOMXKNIAT COHroX,

LaxuriraaH Xarnxaar XaCar4JidH xyBaaHa.

TAUTIBAP — Ynds2dan aylidnuliH xamaaanax
MexeepeMX Hb X38UUH axusnax yrndaz20an
eyudnuiH 50 %-uac ux anb 4 ymead
axurinax 60s1Ho.

531.21.4 Torrmon
OypanaaxyyHum Henee

Cypanx 6anraa.

rynanuimH

531.2.1.5

Xamraanax Aamxyynardryn X3nxXa3HA
YNA3rgan rynanviH Xxamraanax Texeepemxk
XOPArnaxumr, TYYHUA  XOBUWH  axunnax

yngargan ryngan 30 mA-aac mnxryn 6ancan
4y, wyyn Oyc Xypanuaxaac xamraanax
XaHranTTam apra XaMmxad rox y3axrym.

protective device.
531.2.1.3

Residual current protective devices shall be
so selected, and the electrical circuits so
subdivided, that any earth-leakage current
which may be expected to occur during
normal operation of the connected load(s)
will be unlikely to cause unnecessary tripping
of the device.

NOTE Residual current protective devices
may operate at any value of residual current
in excess of 50 % of the rated operating
current.

531.2.1.4 Influence of DC components
Under consideration.
531.2.1.5

The use of a residual current protective
device associated with circuits not having a
protective conductor, even if the rated
operating residual current does not exceed
30 mA, shall not be considered as a
measure sufficient for protection against
indirect contact.

531.2.2 Xaparnax apraac Hb xamaapyynaH
TOXOOPOMKNMNT COHIOX

531.2.2.1

531.2.2.2-bH waapgnarbir xapransaH
YN4argon ryngnunH xamraanax Texeepemxk
Hb TyCnax TOX33/IMNH 39X YYCBIPTIN 3CXYIT IX
yycBapryn 6amx 60nHo.

TAWUTIBAP — Tycrnax 39X yyc8sp Hb
maX337utiH cucmem bautixx 6071HO.

531.2.2.2

Tycnax TaXI33MMNH 39X YYCBIP rOMTIX34
aBTomMaTaap axunnagarryn, Tycnax 9x

YYCBOpPTOM ynaorgan ryngrivmnH xamraanax
TOXOOPOMXUNT Japaax X0EpP HOXLeNUMH anb
HOr  XaHrargcaH yed 1N XOpParnaxuur
36BLL6BPHS:

— Tycnax Taxaan ramTcaH yeq 4 IEC 60364-
4-41:2005-bIH 413.1-viH paryy wyyn Oyc
XYP3nuU3X33C XxamraananT XaHraracaH;

— TOXOOPOMXUIT 3aaBapunnraa ascaH (BA4)
acxyn maprawcaH (BA5) xyH awwurnax,

531.2.2 Selection of devices according to
their method of application

531.2.2.1

Residual current protective devices may or
may not have an auxiliary source, taking into
account the requirements of 531.2.2.2.

NOTE The auxiliary source may be the
supply system.

531.2.2.2

The use of residual current protective
devices with an auxiliary source not
operating automatically in the case of failure
of the auxiliary source is permitted only if one
of the two following conditions is fulfilled:

— protection against indirect contact
according to IEC 60364-4-41:2005, 413.1 is
ensured even in the case of failure of the
auxiliary supply;

— the devices are installed in installations
operated, tested and inspected by instructed
persons (BA4) or skilled persons (BA5S).




TYPLUMNXK, Wwanragar
CyypunyyrncaH.

Banryynamxmg

531.2.3 TN cuctem

3apum TOHOT TOXOOPOMXK acxyn
BanryynamxuminH 3apum xacart IEC 60364-4-
41:2005-bIH 413.1.3-T 3aacaH Har Byy x3g
X309H Hexuenunr xadHrax 6onomxryn 6on

TOOr33P  Xacrvir  ynaargan  rynanuimH
XxamMmraanax Texeepemxesp Xamraasnk
6onHO. OHAO TOXMONZONA W Aamxyynax
xacrmuimr TN rasapayynrblH  CUCTEMUMH
XxamMmraanax Aamxyynarytan xon6ox
Wwaapgnararyn 6Gereen yngargan ryuanunH
Xamraanax TOXOOPOMXKUINH axunnax
rymagong  TOXMpPOX — 3capryyuan  Oyxun
razapgyynardrtan X0NOOoHO. NinHxyy
xaMraancaH Xanxaar TT cucteM rax ysax
IEC 60364-4-41:2005-bIH 413.1.4-nr
X3PArnaHa.

XapwuH Tycgaa rasapayynary 6anxryi 6on vn
Aamxyynax X3Crnnr XxamMmraanax
Aamxyynardtamn yngargan rYMannmnH

Xxamraanax TOXeepeMXUNH TIKISUAH Tang
XONOOHO.

531.2.4 TT cuctem

XapaB  OGawryynamxwur — Har  yngargan
rYMananmH Xamraanax Texeepemxeep
xamraamk 6Gamnraa 6on GanryynamxuiH
axnan 6a yr TexeepeMXunH XOOPOHOOX
X3Car Hb |l aHrMnnbliH TOHOr TexeepemMx
aCXyn  TYYHTAM  AyMudx  Tycraapnara
awurnacaH xamraananTbliH  LWaapanarbir
XaHraxaac Oycag Toxmongona
TOXOOPOMXUNr  BanryynamxunH  axnang
bavpnyynHa (IEC 60364-4-41:2005, 413.2-
bIl y3).

TAUJIBAP — H32335¢ 0510H 3X113Am3ali 6071 3H3
waaponazaa 3x1a51 6ypo xamaapHa.

531.2.5IT cuctem

Yngargan rYManuuH Xamraanax
Texeepemxeep xamraancaH 6ereen 9xHWi
rOMTIINIAH napaa Tacnant XNUNXI3P
Tenesneeryin 605 TeXeepemMXunH yraargan
axunnaxrym ryngoan Hb dasbiH
Aamkyynaraug HeneesiceH, rasap nyy yn
ANUT 3CIPryyLaNTaM OXHUN TAMTIIMAH yen
ypcax rynanaac bararyn 6anHa.

531.2.3 TN systems

If for certain equipment or for certain parts of
the installation, one or more of the conditions
stated in IEC 60364-4-41:2005, 413.1.3
cannot be satisfied, those parts may be
protected by a residual current protective
device. In this case, exposed-conductive-
parts need not be connected to the TN
earthing system protective conductor,
provided that they are connected to an earth
electrode affording a resistance appropriate
to the operating current of the residual
current protective device. The circuit thus
protected is to be treated as a TT system
and IEC 60364-4-41:2005, 413.1.4 applies.

If, however, no separate earth electrode
exists, connection of the exposed-
conductive-parts to the protective conductor
needs to be made on the source side of the
residual current protective device.

531.2.4 TT systems

If an installation is protected by a single
residual current protective device, this shall
be placed at the origin of the installation,
unless the part of the installation between
the origin and the device complies with the
requirement for protection by the use of class
Il equipment or equivalent insulation (see
IEC 60364-4-41:2005, 413.2).

NOTE Where there is more than one origin,
this requirement applies to each origin.

531.2.5IT systems

Where protection is provided by a residual
current protective device, and disconnection
following a first fault is not envisaged, the
residual non-operating current of the device
shall be at least equal to the current which
circulates on the first fault to earth of
negligible impedance affecting a phase
conductor.




531.3 TycraapnarbiH XAHaNTbIH
TOXOOPOMXK
TAUJIBAP — TyceaapnazblH XsHanImbiH

mexeepemM»X moxupox xapuy yunonuuH
Xyeauaamadu axkusnax 60siHo.

IEC 60364-4-41:2005-biH 413.1.5.4-unH
aaryy cyypunyyrcaH TycraapnarbiH
XSIHANTbIH  TOXeepemMX Hb  LaxunraaH

BanryynaMmxminH Tycraapnarbir Tacpantrym
XSIHaxX TeXeepeMX oM. OHI Hb TycraaprarbiH
TYBLUWH M3A3ragaxyny OyypcHbIr 3aax, XOép
Aaxb [AMTAN YYCaXd3ac eMHe OyypanTbiH
WwanTraadblr - UNPYynax, Yynmaap TaK33r
Tacpaxaac 3anncxunx sopuynantran.

Nimasc TyxanH Ganryynamxug ToxvpyyraH

IEC 60364-6:2006-biH 61.3.3-1 3aacaH
yTraac 4ooryyp ytrag ToxupyyrHa.
TycraapnarblH XsiHaNTblH ~ TOX66POMXUNT

TOXMPYYArbir 36BX6H TynXyyp acxyn 6arax
awmrnaH eepynex OGONMOMXTOMroop 30XMOH
OyTa3x Byroy cyypunyynHa.

531.3 Insulation monitoring devices

NOTE Insulation monitoring devices may
operate with an appropriate response time.

An insulation monitoring device provided in
accordance with |IEC 60364-4-41:2005,
413.1.5.4 is a device continuously monitoring
the insulation of an electrical installation. It is
intended to indicate a significant reduction in
the insulation level of the installation to allow
the cause of this reduction to be found
before the occurrence of a second fault, and
thus avoid disconnection of the supply.

Accordingly, it is set at a value below that
specified in IEC 60364-6:2006, 61.3.3
appropriate to the installation concerned.

Insulation monitoring devices shall be so
designed or installed that it shall be possible
to modify the setting only by the use of a key
or a tool.

532 [ynaaHbl Herneenneec xamraanax
Texeepemx Oa ypbauunaH CIPrumnnax
apra xamxa33

532.1 EpeHxun 3yun

Texeepemxnnr cyypunyynax uarT
XYN3argax Oym Oyx axunnaraaHbl Hexueng
XOpTOM AynaaHbl Henee yycrax 60o5nox
Aynaax acxyn Hym/ounnr arynryn
capHuynax 60noMXTONroop yrcapHa.

Xamraanax TOXOOPOMXXNNT Xxamraanax
XONX33HMUMA  OXNaNA4 NpPakTUK  BONOMXUIH
X3pP33p ONp CyypunyysnHa.

532 Devices and precautions for

protection against thermal effects
532.1 General

Devices shall be mounted so as to allow,
under all operating conditions to be expected
at the point of installation, safe dissipation of
heat or arcs/sparks which could cause
harmful thermal effects.

Protective devices shall be installed as close
as practically possible to the origin of the
circuit to be protected.

532.2 NanbIH oHUrou 3apca3anTan 6anpwmn
532.2.1 EpeHxuu 3yun

TAUTIBAP — TanbiH oHyzol 3pcdaimall
badtipwinbia IEC 60364-4-42-m
MoOOPXOUIICOH.

CyypvH  Gavryynamxung  9CxXyn  CyypwH
Ganryynamxmg HArTracaH TOHOr
Texeepemxug, AynaaHbl Heneenneec
Xamraanax  3opuynanTtaap  X3parfacaH

TOXOOPOMX Hb aBTOMaTaap AaxuH 3anrax
dyHKurym 6arnHa.

532.2.2 BD2, BD3 acxyn BD4 rapaap
HeneenenTan 6anpwun

532.2 Locations with a particular risk of
fire
532.2.1 General

NOTE Locations with a particular risk of fire
are defined in IEC 60364-4-42.

Devices in the fixed installation or in
equipment incorporated in the fixed
installation and used for protection against
thermal effects shall not be provided with
automatic re-closure.

532.2.2 Locations with external influences
BD2, BD3 or BD4

With the exception of devices to facilitate




HyynraH LUNIDKYYIIANTUIAD XOHreB4ex
Texeepemxeec Oycaa Tacnax, 3anrax 60smoH
yovpanarbiH annapat He BD2, BD3 acxyn
BD4 rapaag Heneenentanm Ganpwumng
36BXOH 3px Oyxum XxyH xyp4 ©Oonoxoop
GanHa. [apu, XoHrMng cyypunyynax vyea
agrasp Texeepemxunr IEC 60670-24, IEC
61439-2, IEC 61439-3 acxyn IEC 62208-4
HUNLCAH Bypxyyng 6anpnyynHa.

evacuation, switchgear and controlgear
devices in locations with external influences
BD2, BD3 or BD4 shall be accessible only to
authorized persons. Where installed in
passages, switchgear and controlgear
devices shall be placed within enclosures
complying with IEC 60670-24, IEC 61439-2,
IEC 61439-3 or IEC 62208.

532.2.3 BE2 rapaag Heneenentau
Ganpumn

532.2.3.1 EpeHxuu 3yun

Xamraananr, yavpanara acxyn

TycraapnanTblH Tacnax, 3anrax annapaTbir
BE2 rapaag Hexuentam OGanmplinbiH ragHa
OavipnyynHa. XapuH TyxanH 6Ganpwwung
TOXMPCOH XaMraananTbliH 33parTan 6ypxyyna
OavipnacaH 6on papaax xaMrunH ©Gara
33parTan banHa:

* IP4X; acxyn
*» ToOC bavraa yeq IP5X; acxyn

* UaxunraaH gamxyynax Tooc OGairaa yen
IP6X.

Byx axunnaraaHbl ropumpg yraacaa gynaad
Xa3raapnax Tycram XUALrym 6on
Xe4enryypumr rapaap LaxuvH Toxupyynaar
XeOenryypunH Xxamraanax Texeepemxeep
X3T TemnepaTypaac xamraasHa.

532.2.3.2 Ynparaan ryngnunuH xamraanax
Texeepemx (RCD)-unr coHrox

[dynaaHbl Heneenneec xamraanax RCD
Wwaapanaratam 6on  X3BUMH  axunnax
yngargan ryngan He IEC 60364-4-42:2010
oonoH |IEC 60364-4-42:2010/AMD1:2014-bIH
422.3.9-0 HUNUCSH DanHa.

RCD Hb IEC 61008 (6yx xacar), IEC 61009
(6yx xacar), IEC 62423 acxyn IEC 60947-2-1
HUMLOX, 531.2.2-blH Waapanareir xaHracaH
OanHa.

RCD Hb xamraamk Oyn XanxasHum 6yx

532.2.3 Locations with external influences
BE2

532.2.3.1 General

Switchgear for protection, control or isolation
shall be placed outside locations presenting
external condition BE2, unless it is in an
enclosure providing a degree of protection
appropriate for such a location of at least:

* |P4X, or
* IP5X in the presence of dust, or
* IP6X in the presence of conductive dust.

Unless specifically designed to be inherently
heat-limiting, in all operational modes,
motors shall be protected against excessive
temperature by a motor protective device
with manual reset.

532.2.3.2 Selection of residual
protective devices (RCD)

Where an RCD for protection against thermal
effects is required, the rated residual
operating current shall be in compliance with
IEC 60364-4-42:2010 and IEC 60364-4-
42:2010/AMD1:2014, 422.3.9.

RCDs shall comply with IEC 61008 (all
parts), IEC 61009 (all parts), IEC 62423 or
IEC 60947-2 and shall comply with the
requirements of 531.2.2.

An RCD shall ensure the disconnection of all
live conductors of the circuit protected.

current

Xy4ganTan Aamxyynarqumr Tacnax
HeXUenunr xaHracaH 6anHa.
532.2.3.3 IT cuctemunH ynaarpan |532.2.3.3 Selection of residual current

rynanumH xsaHantbiH Texeepemx (RCM)-
MWUI COHrox

IEC 60364-4-42:2010 6onoH IEC 60364-4-

monitoring device (RCM) in IT systems

Where an RCM is selected preventing the
risk of fire in compliance with IEC 60364-4-




42:2010/AMD1:2014-bIH 422.3.9 b)-a
HUMLYYN3H ranblH  9pCO3M33C  COPrumnax
RCM coHrocoH 6on Xx3BWWH yngargan
aHxaapyynax TtyswuH 300 mA-aac wuxrym
Gereen xynaargaxk Oynm OXHWA  FAMTIUAH
rynanaac 6ara 6yoy TaHUYy HGanHa.

aMTNnir anb 60N0X 3pT 3aaxbiH TyNa Xxapuy
YANANUAH  yTrbilr 3oxucTon ©Gara  ytrag
TOXMpyynaxbir 3eBrnex 6arHa.

RCM Hb IEC 62020-A4 HUILCOH OalHa.

532.2.3.4 IT cuctemMunnH TycraapnarbiH
XsiHanTbIH Texeepemx (IMD)-uur coHrox

IEC 60364-4-42:2010 6onoH IEC 60364-4-
42:2010/AMD1:2014-biH 422.3.9 b)-o
HUMLYYII3H ranblH 3pcaanaac coprumnax IMD
COHrOCOH ©on  xapuwy yWNANWUAH  yTra
Aapaaxaac bararym 6anHa:

* ranbBaHWK TIXKIINTON HUNUTUNH TYraax
cuctemaac bycag Toxuongong 100 Q/V;
HUATUAH  Tyraax cuctemg 40 Q/V-ooc
Oararymn; acxyn

. TycraapnarbiH raMTINIyHI,
avyaananTtau yeumH
acapryyumnH 50 %.

M MTnurr anb 60N0X 3pT 3aaxblH Tyng xapuy
YANONWUAH - YyTrbIr 30XUCTOW  eHaep yTrag
TOXUpyynaxbir 3eBnex 6anHa.

IMD Hb IEC 61557-8-A HMMLICOH DanHa.

OypaH
TycraapnarbiH

42:2010 and IEC 60364-4-
42:2010/AMD1:2014, 422.3.9 b), the rated
residual warning level shall not exceed 300
mA and shall be less than or equal to the
expected first fault current.

It is recommended to set the response value
to a reasonable lower value to indicate a
fault as early as possible.

RCMs shall comply with IEC 62020.

532.2.34 Selection of insulation
monitoring devices (IMDs) in IT systems

Where an IMD is selected preventing the risk
of fire in compliance with IEC 60364-4-
42:2010 and IEC 60364-4-
42:2010/AMD1:2014, 422.39 b), the
response value shall not be lower than:

« 100 Q/V except in a public distribution
system with a galvanic supply, the value
shall not be lower than 40 Q/V; or

* 50 % of the insulation resistance without
insulation failure and full load.

It is recommended to set the response value
to a reasonable higher value to indicate a
fault as early as possible.

IMDs shall comply with IEC 61557-8.

532.3 HymaH ramMTan
Toxeepemx (AFDD)-unr coHrox

IEC 60364-4-42:2010 6onoH IEC 60364-4-
42:2010/AMD1:2014-blH  421.7-blH  paryy
HyMaH ramTtnaac xamraanax AFDD 3aacaH
©on gapaaxbIr X3parfaHa:

* AFDD Hb IEC 62606-0 HULC3H 6anHa;

* AFDD-unr xamraanax SLCUAH X3IIX33HWUN
axnang 6anpnyynHa;

* AFDD-uir ynnaeapnardynmnH 3aaspbiH garyy
yrcapu, yanayynHa.

TAWUJTIBAP — |IEC 62606-0 HutiycsH AFDD Hb
Xxam  eyulnulH xameaananm  6a/acxyn
yn0sedan eyudnulH xameaanaaim 33p32
bycad xameaanax Yyadgapble a2yymk 60sHO.

UNpyynax

532.3 Selection of arc fault detection
devices (AFDD)

Where an AFDD is specified for the
protection against arc faults in accordance
with IEC 60364-4-42:2010 and IEC 60364-4-
42:2010/AMD1:2014, 421.7, the following
applies:

 the AFDD shall comply with IEC 62606;

» the AFDD shall be placed at the origin of
the final circuit to be protected,;

+ the AFDD shall be erected and coordinated
in accordance with the manufacturer's
instructions.

NOTE AFDDs according to IEC 62606 can
include other protective capabilities, i.e.
overcurrent protection and/or residual current
protection.




533 XaT rynanaac xamraanax TeXeepemx
533.1 EpeHxun waapanara

533.1.1 EpeHxuin 3yun

533 pyraap 3yunng |IEC 60364-4-43-aap

WwaapacaH — XaT  ryWanumMH — xamraanax
TOXOOPOMKUNT COHrox 6a yrcpax
Laapanarbir TOrTOOHO.

3aaBapuvnnraa  aBcaH (BA4) 6onoH
maprawicaH  (BA5) xyHeac Oycag  XyH
QKNUNNYYImK 6ornox Xamraanax
TOXOOPOMXUNI,  X3P3B  XOT  TYMOSIUNH
Y3YYNONTUMH  Toxupyynratan  6on, yr

TOXUPYYNrag 3eBXeH TYNXYyp, Loox, 6arax,
HyyL YI 3CXYN TYYHTOM aaunTrax X3parcan

awmrrnacaH 30puyAblH  YWAMAN33p  XYpax
bonomxton 6Gereen TOXWMpyySicaH yTra Hb
xapargaxyny — 6anxaap ~ coHrox — Oywoy
cyypwnyynHa.

533 Devices
overcurrent

533.1 General requirements
533.1.1 General

Clause 533 provides requirements for the
selection and erection of overcurrent
protective devices where required by IEC
60364-4-43.

A protective device that may be operated by
persons other than instructed persons (BA4)
and skilled persons (BA5) shall be so
selected or installed that access to its
overcurrent characteristic settings, if any, is
only possible with a deliberate act involving
the use of a key, padlock, tool, password or
similar, and resulting in a visible indication of
its setting.

for protection against

533.1.2 CtaHpapThbIH Waapanarag HAMLIX
533.1.2.1 EpeHxuu 3yun

X3T rynanasc xamraanax TexeepemX Hb
Japaax CTaHOapTblH [O0P XashK HIrsHg
HUNLICOH DanHa:

* |EC 60269-2; « IEC 60269-3; « IEC 60269-
4; « |EC 60898 (byx xacar); « IEC 60947-2; «
IEC 60947-3; « IEC 60947-6-2; « IEC 61009
(6yx xacar); « IEC 62423.

533.1.2.2 TexeepemMXUUH X3pPIarnargax
6anpan

IEC 60947-2-T  HUNLICAH, XYY43NMNNH
ytra(yyn)-biH gapaa |IEC 60417-6363:2016-
07-16 TOMAOar acxyn xonoorgox
TOMAJrNaradTan  Ttacnyypeir IT  cuctemg
TyxavH Xy4gon ©OOnoH TyyH33C [A33LW
Xyygang XOPIrnaxrymn. Xonboraox

XYYO2IMMAH  yTrarym O93pX TOMAIMNIraaTan
Tacnyypsbir IT cuctema Xaparnaxrym.

IEC 62423 Hb 36BX6H X3T TrynanumH
Xamraanantrtamn yngargan ryngnasp
axunnagar tacnyyp (RCBO)-T xamaapHa.

IEC 60947-3 Hb 36BXOH Xaunamtram ran
Xamraanardtam XOCOJSICOH TexXeepemMXua
XamaapHa.

Hapaax TexeepeMX Hb 36BX6H OOrmMHo
3anraaHbl yngnasc xamraanax Tyn XaT
avaannblH Xamraanantazg Xaparnaxryn:

533.1.2 Compliance with standards
533.1.2.1 General

Devices for protection against overcurrent
shall comply with at least one of the following
standards:

* [EC 60269-2; « IEC 60269-3; « IEC 60269-
4; « |IEC 60898 (all parts); « IEC 60947-2; -
IEC 60947-3; « IEC 60947-6-2; « IEC 61009
(all parts); « IEC 62423.

533.1.2.2 Applicability of devices

Circuit-breakers according to IEC 60947-2
identified with voltage value(s) followed by
the symbol (IEC 60417-6363:2016-07-16) or
by the symbol shall not be used in IT
systems for such voltage(s) or above.
Circuit-breakers according to IEC 60947-2
identified with the symbol (IEC 60417-
6363:2016-07-16) or by the symbol with no
associated voltage value, shall not be used
in IT systems.

IEC 62423 is only applicable for residual
current operated circuit-breakers  with
integral overcurrent protection (RCBOS).

IEC 60947-3 is only applicable for devices in
combination with fuses, i.e. switch-fuses,
fuse-switch, disconnector-fuse, fuse-
disconnector, switch-disconnector-fuse and
fuse-switch-disconnector.

The following devices provide protection




« |EC 60947-2:2016, O xaBcpanTtag HANLC3H
arwuH 3yyp Tacnax tacnyyp (ICB);

» [EC 60269-2 acxyn IEC 60269-3-T HUIALICOH

against short-circuit current only and
therefore shall not be used for overload
protection:

aM 6a aR TepnunH xannamTram ran|e instantaneous trip circuit-breakers (ICB)

Xamraanaru. complying with IEC 60947-2:2016, Annex O;
* aM and aR type fuses complying with IEC
60269-2 or IEC 60269-3.

533.1.3 XaunamTrau ran xamraanary 533.1.3 Fuses

533.1.3.1 533.1.3.1

WypargaH cyypunax xawnamtran ran | A fuse base using screw-in fuses shall be

XaMmraanardmiH CyypunH TeB KOHTakThIr | connected so that the centre contact is

TIOKIMMNH Tanaac MWpax Lamxyynardran,
ragHa OypXyynuiH KOHTaKTbIr a4vaansibiH
TanblH JaMmxyynardytan XxonboHo.

33prongas ran xamraanardMiH CyypuiH
AaMXyyrnax  X3CryyaumH  XOOpoH4 — ran
XamraanardminH Oapury caHamcaprym
XYpanuax BONOMXIymraap cyypwir
GanpnyynHa.

IEC 60269-3-T HUWLCOH ran xamraanar4mim
CYypumr — unyy WX X3BUWH  TYMO9NTaun

XannamTran TaBbl, X3P3rfaxa33ac COPrnmmnnax
KanubpblH 94 aHrMTam XxamT X3parnaHa. [an
XamraanardMmH CUCTEM [O3X XaMIMNH UX
X9BUWH TYWOSNTON XannamTranm TaBbl, Hb
XamMraananTblH 30punrod TOXMPOMXTOM ©on
KanuopblH 34 aHru Wwaapanararym.

TortMon rynanunH xanxaa Byy XaparnasHg
36BX6H YWNABIPMAryaaC TOrTMON rynaang

TOXMPOMXXTOW 3K  TAMASIMMICOH  ran
XamraanardmiH CUCTEMUIAT X3PIrfaHa.
533.1.3.2

3aaBapuuvnraa aBcaH (BA4) acxyn

MaprawcaH (BA5) xyHaac Bycag xyH canrax
Oytoy conux 3opuynanttan xaunamtram
TaBsbl, Oyxun ran xamraanary IEC 60269-3-1
HUNLCOH DanHa.

3eBxeH BA4 acxyn BA5 xyH canrax, conux
XannamTran Tasbl, Oyxuin ran xamraanard
Oyloy XOCOSICOH HIDKUWM XY44dmTanm XacarT
caHamcaprym Xypaxryurasp XawnamTtram
TaBbUbIlr canrax, Conux 60NOMXTONroop
CyypunyyriHa. SArasp TOXeepeMXUNr SHMMINH
XYH XYpax 6ONOMXIynraap yrcapHa.

connected to the conductor from the supply
and the shell contact is connected to the
conductor to the load.

Fuse bases shall be arranged so as to
exclude the possibility of the fuse carrier
making contact between conductive parts
belonging to adjacent fuse bases.

Fuse bases in accordance with IEC 60269-3
shall be used together with gauge pieces
preventing the use of fuse-links of higher
rated current. The gauge piece is
superfluous in cases where the fuse-link with
the highest rated current within the fuse
system is acceptable for the purpose of
protection.

For protection of DC circuits or DC
applications, only fuse systems (e.g. fuse-
holder, fuse base) that are marked by the
manufacturer as suitable for direct current
shall be used.

533.1.3.2

Fuses having fuse-links intended to be
removed or replaced by persons other than
instructed persons (BA4) or skilled persons
(BA5), shall comply with IEC 60269-3.

Fuses or combination units having fuse-links
intended to be removed and replaced only by
instructed persons (BA4) or skilled persons
(BA5), shall be installed in such a manner
that it is ensured that the fuse-links can be
removed or replaced without unintentional
contact with live parts. These devices shall
be erected in such a manner that they are
not accessible to ordinary persons.

533.2 X3t ayaannbIH rynanaac xamraanax

533.2 Selection of devices for protection




TOXOOPOMKNAT COHIOX
533.2.1 EpeHxun 3yun

Xamraanax TOXOOPOMKUNAT
LIaapAnarbIr XxaHraxaap COHIOHO:

a) xamraanax TeXeepeMXUNH X3BUIH rynaan
Oytoy rynanuiH Toxmpyynra In Hb XanxasHum
TOOL0OHbI ryngan IB-aac ux Gytoy TaHLUYY;

b) In Hb kabenunH ryngan gamxyynax
YagBap lz-3ac 6ara 6ytoy TaHUYY;

C) XamMraanax TexXeepemMXunr ynamxnant
XyrauaaHg yp AyHTam axunnyynax |2 ryngan
Hb KabenunH Iz  rynagan  gamkyynax
yagBapbir 1,45-aap ypXXyyncaH ytraac 6ara
Oytoy TaHLyy OanHa.

a), b), ¢)-r xaHrax Hb 3apym TOXWONAONA,
Tyxannban 12-ooc Gara 6onoB4Y yaaaH
YPrasmpkiax XaT ryuasiMiH yeq xamraanantbir
XaHraxryn 6Gamx 6onHo. Unm Toxuongona
WYYy WX XeHAONeH Ortnonton kabenb acxyn
2 < |z ytratan Texeepem)X COHroxbir aB4
Y3H3.

TAUJIBAP 1 — IEC 60898, IEC 60947-2, IEC
61009 acxyn IEC 62423-m HutuycsH RCBO
X3p32nacaH yed b)-e xaHeax Hb C)-2
asmomamaap xaHaaHa.

|2 yTreir yungsapnard erHe. byTaargaxyyHum
cTaHgapTaac Xxamaap- ynamxnant
XyrauaaHg yp AYHTOM axunnyynax ryngsavmmir
Ir, It acxyn If rax Hapnax 6osHo.

Caapmar pamxyynarymiH 33CTaW  Oynuax
XOHOMNeH ortnon dasbIH
AamxyynardannHxaac 6ara 6on IEC 60364-4-
43-bIH pgaryy caapmar gamkyynaryuvg xaT
avyaannblH xaMmraananTt XUnHa.

TAUJIBAP 2 — Caapmaz OamxyynazquliH
eyldan damxyynax 4yadeapwie IEC 60364-5-
52:2009, 523 Oyeaap 3yunulH Oazyy uxur
X6HOMeH  oamrsion,  xuuy,  yacpaimbiH
Hexuenmal Oamxyynaady 6yxul X37x33Hul
yadeapmau adursn 23X y33x 60sHO.

533.2.2 M'apmMoHukK rynaan 6amx

XaT avaansibiH xamMmraanax TexXeepemMXUnr
rapmMoHuMK  rymgan 6Gawraa yeg  3eB
aXxmnnaxaap COHIOHO.

533.2.3 33paruaa gamxyynaryvmH rynasn
Tarw Oyc xyBaapunargax

3aparyaa gamekyynardgbiH ryingan tarw oyc

Aapaax

against overload current
533.2.1 General

Protective devices shall be selected to fulfil
the following requirements:

a) the rated current or the current setting of
the protective device, In, is greater than or
equal to the design current of the circuit, 1B;
and

b) the rated current or the current setting of
the protective device, In, is less than or equal
to the current carrying capacity of the cable,
lz; and

c) the current ensuring effective operation
within the conventional time of the protective
device 12, is less than or equal to the current
carrying capacity of the cable, 1z, multiplied
by the factor 1,45.

Compliance with a), b) and c) may not
ensure protection in certain cases, for
example where sustained overcurrents less
than 12 occur. In such cases, consideration
should be given to selecting a cable with a
larger cross-sectional area or to selecting a
device having a value of 12 equal to or less
than Iz.

NOTE 1 By applying b), requirement c) is
automatically fulfiled where protective
devices are in compliance with IEC 60898
(all parts), IEC 60947-2, IEC 61009 (all
parts) or RCBOs complying with IEC 62423.

The current 12 ensuring effective operation of
the protective device is provided by the
manufacturer. The current ensuring effective
operation in the conventional time of
protective devices may also be named Ir, It
or If according to the product standards.

Where the copper equivalent cross-sectional
area of the neutral conductor is less than that
of the line conductors, overload protection for
the neutral conductor shall be provided in
accordance with IEC 60364-4-43.

NOTE 2 The current-carrying capacity of the
neutral conductor can be considered to be
that of a circuit with conductors having the
same cross-sectional area, construction and
installation conditions as the neutral
conductor, determined in accordance with
IEC 60364-5-52:2009, Clause 523.




6on gamxyynary 6ypuir 533.2.1-unH garyy
X3T ayaannblH Xamraanax TexeepeMxeep
Tycaj Hb XxamraarnHa.

533.2.2 Presence of harmonic currents

Overload protective devices shall be
selected in order to operate correctly in the
presence of harmonic currents.

533.2.3 Unequal current sharing between
parallel conductors

Where the currents in parallel conductors are
unequal, each conductor shall be individually
protected by an overload protective device
according to 533.2.1.

533.3 bBoruHo 3anraaHbl ryuanaac
Xamraasnax TOXeepeMXKUNr COHIrox

533.3.1 lynaaHbl a4aanan

533.3.1.11 Kabenbo 6a Tycraapnaratau
Aamxyynary
IEC 60364-4-43:2008-bIH 434.5-bIH

Waapanarbir XxaHraxblH Tyng X35x39HuUn anb
Y LarT yycax 60rmHo 3anraaHbl 6yx ryngnvimiH
XyBbAl XaMraanax TeXeepeMXWUWH axunnax
Xyrayaa Hb AamxXyynaryviH Tycraapnarbir
30BLUOOPOrAOX XaMMMMH KX TemnepaTtypT
XYpPrax xyrauaaHaac vxryn 6anHa:

t<(kk-S/I)3?
3HA t — xaMraanax TeXeepeMXUNH axunnax
xyrauaa, s; | — GOrMHO 3anraaHbl YWN4YNax

ryngan, A (RMS); S — pamxyynardymiH
XeHaneH orrtnon, mm? Kk — martepuanblH

XYBUH acapryyuan, TemnepaTypbiH
KoapbpumumeHT, pgynaaH OGarraamx 60510H
3XHUN/3LCUNH TemnepaTypbir  TOOLCOH
KO9(pPpULMEHT.

TAUMIBAP 1 — k KoaggpuuueHmuliH
maunbap 6a ymabie IEC 60364-4-43-aac ys3.
Xamraanax TOXOOPOMXKUINH axunnax

xyrauaa < 0,1 s yeq H3aBTpyynax aHeprn (I%t)
Hb AaMXXyynardumH XxamrmmH nx gaax aHepru
(k2S2)-aac Gara Oywy TaHuyy GamHa: 12t <
k2s2,

TAUTIBAP 2 — Xamzaanax mexeepemx uliH
H38MPYYax sHepaule yndeapriacy egHe.

533.3.1.2 LWunHMMH cyBar cuctem 6a
powertrack cucrtem

IEC 61439-6-4 HUWWLUC3H LWWHUAH cyBar
cuctem acxyn IEC 61534 (6yx xacar)-T
HUALCOH powertrack xaparnasan 6orMHo
3anraaHbl Xamraanax TeXeepemMXunr gapaax

533.3 Selection of devices for protection
against short-circuit current

533.3.1 Thermal stresses

533.3.1.1 Cables
conductors

In order to comply with the requirements of
IEC 60364-4-43:2008, 434.5, for all currents
caused by a short-circuit occurring at any
point of the circuit, the operating times of the
protective devices shall be equal to or lower
than that which brings the insulation of the

and insulated

conductors to the highest permissible
temperature, calculated using the formula:
t<(k-S/)3?

where t is the operating time, in s, of the
protective device; | is the effective short-
circuit current, in A, expressed as an RMS
value; S is the cross-sectional area of the
conductor, in mm?;, k is a factor taking
account of the resistivity, temperature
coefficient and heat capacity of the
conductor material, and the appropriate initial
and final temperatures.

NOTE 1 Refer to IEC 60364-4-43 for the
description and values of the factor k used in
the above formula.

For operating times of protective devices <
0,1 s (e.g. current-limiting devices) the
application of the above requirement is
achieved where the let-through energy (12t) of
the protective device is less than or equal to
the maximum withstand energy of the
conductor (k2S?). It < k?S?

NOTE 2 The let-through energy of the
protective device is given by the
manufacturer.

533.3.1.2 Busbar trunking systems and




HeXUenMnH anb H3radp COHIOHO:

¢ XaMraanax TexXeepeMXWNH XaMrnmmH ux
axunnax xyrauaa Hb TyxalH CUCTEMWUMWH
ICW (xoBuH 6OrMHO XxyrauaaHbl Jaax
rynaan)-g TOrTOOCOH XaMrmmH nx
XyrauaaHaac X3Tpaxryn; acxyn

. YWINAB3PIIAarYnnH 3aaBpblH
XxamMmraanax TOXOOPOMXKTIN XOCOJICOH
CUCTEMUMNH  XOBUWNH Hexuent  6oruHo
3anraaHbl ryngan ICC Hb cyypunyynax
UdrMMH  TOOUOOHbI  BOrMHO  3anraaHbl
rYMAN33C ux Byy ToHLYY.

Aaryy

powertracks

In order to comply with the requirements of
IEC 60364-4-43:2008, 434.5.3, where
busbar trunking systems complying with IEC
61439-6 or powertrack complying with IEC
61534 (all parts) are used, the short-circuit
protective device shall be selected according
to one of the following conditions:

« the maximum operating time of the
protective device shall not exceed the
maximum time for which the ICW (rated
short-time withstand current) is defined for
such busbar trunking or powertrack system,
or

» the rated conditional short-circuit current,
ICC, of the busbar trunking or powertrack
system associated with a protective device,
selected according to the manufacturer, is
equal to or higher than the prospective short-
circuit current at the point of installation.

533.3.2 Tacnax yagBap

Xamraanax TOXOOPOMXKUINH ©ornHo
3anraaHbl Tacnax vYagsap (ICU acxyn lcn) Hb
cyypunyynax uar 43X XamMrmmH ux TOOLOOHbI
OOrMHO 3anraaHbl rynanasac mx Gyy TaHLYY

banHa. |IEC 60364-4-43:2008-biH 434.5.1
3eBlIGBPCOH TOxumongong Oara Tacnax
YagBapbIr COHroX GOsHO.

3apum  Hexueng  (kmwasanban - GormHo
3anraaHbl  ryngnunur - TacancHbel  fgapaa
TEXe8pPeMXK Laau awumrnargax
lWwaapgnaratamn 6on) XamMmraanax
TOX60POMKUNT awmrnanTbIH ©ornHo

3anraaHbl Tacnax Yageap (ICS)-aap coHrox
Hb 30XMCTON Bax BorHo.

TAUJIBAP — IEC 60947-2, IEC 60898-1 6a

IEC 61009-1-0 ICS, ICU 6ornoH lcn macnax
yadeapyyObiH MoOOPXOUIO/IMbI2 62CEH.

533.3.2 Breaking capacity

The short-circuit breaking capacity (ICU or
Icn) of the protective device shall be equal to
or higher than the maximum prospective
short-circuit current at the point where it is
installed. However, a lower short-circuit
capacity may be selected where permitted by
IEC 60364-4-43:2008, 434.5.1.

In certain circumstances (e.g. where the
protective device is intended to be fit for
service after breaking a short-circuit current)
it may be desirable to select the protective
device on the service short-circuit breaking
capacity (ICS).

NOTE Breaking capacities are defined in IEC
60947-2, IEC 60898-1 and IEC 61009-1.

5334 Xar rynanumH Xamraanax
TexXeepeMXUnH Ganpnan

533.4.1 EpeHxun 3yun

533.4.2 ©Galacxyn 533.4.3-bIH  OHUrOWM

TOXMONANbIr X3parnaxaac 6ycag yen |EC
60364-4-43-aap wWwaapacaH Xa3T avaanan
Oa/acxyn OOrMHO 3anraaHbl  Xamraanax
TOXOOPOMXKUNI  X3MNX33 OypuiiH  axnang

533.4 Positioning of overcurrent

protection devices

533.4.1 General

Devices required by IEC 60364-4-43 for
overload and/or short-circuit protection shall
be installed at the origin of each circuit,
unless the exceptions of 533.4.2 and/or
533.4.3 are applied, see Annex A.




cyypunyyrnHa (A xaBcpanTbir y3).

533.4.2 XaT avaannbiH XamMraanax
TOXOOpPOMXKMINH Ganpnan
533.4.2.1

HdamxyynarduH ryngan gamkyynax yagsap
OyypcaH uar 6ypa XaT ayaannblH Xxamraanax
Toxeepemx ©OanpnyynHa. IEC 60364-4-
43:2008-biH  533.4.2.2-533.4.2.4  acxyn
433.3 xamaapax 6on 3HS wWaapanaraac
YeneersHe.

533.4.2.2-533.4.2.4-unH wWaapgnarbir ranbiH
Oytoy  Tacpax  apchantan  BGanpLunbiH
BGanryynamxua Xaparnaxrymn.

TAUJIBAP — [yiidan damxyynax yadeap
byypax wanmeaaHO XeHOMeH 02miiof,

Mamepuars, myceaaprazgbiH Mamepuarl,
yecpanmelH apea, 2adaad Heneernerl,
Oamxyyna24yulH bynsananm 39pae
eepynenm opx 60sHO.

533.4.2.2

MN'yngan gamxkyynax Yageap 6yypcaH uar 6a
Xamraanax TexXeepemMXuinH X00poHa canbap
Xanxaa, poseTka Oawmxrynm ©Gereen TyxawH
Xacar ©OOrMHO 3anraaHbl XxamraanantTamn
3CXyn ypT Hb 3 M-33C MXryn, 6ormHo 3anraa
OONOH ran/xyHa y4ypax aroynbir XamrumH
bara Ganxaap yrcapcaH 605 xaT adaannbiH
Xamraanax TexXeepemXuur gamxyynardunH
ABUbIH AoTop 6anpnyynk 60sHo.

533.4.2.3

ToxaanunH Tang 6GampnacaH xamraanax
TOXeepemMXKeep X3T ayaannaac yp AyHTIN
XaMmraanargcaH — gamxkyynardug, — 9cxyn
TYraary bauryynnara BGanryynamxumimH
9XNAMN33C  YHAC3H  TYraax Uar  XypTanx
X3CIMAr  xamraanHa T[3X  36BLU66PCeH
XaMmraanax TexeepemxTan 6on  TyxawmH
X3CArT X3T a4aannblH Xamraanax Texeepemx
Wwaapgnararyn.

533.4.2.4
Caapmar gamxyynaryryn IT cuctemp xanxas
Oypa yn@srasn  rynanuMnH - xamraanax

TOXOOPOMXK CyypuryyrncaH 6on Har dasblH
Aamkyynard aaxb XaT adaannblH XxaMmraanax
TOXOOPOMKUNT OPXMK BOSHO.

533.4.2 Positioning of devices for

overload protection
533.4.2.1

A device for protection against overload shall
be placed at each point where there is a
reduction in the value of current-carrying
capacity of the conductors except where IEC
60364-4-43:2008, 533.4.2.2, 533.4.2.3,
533.4.2.4 or 433.3 apply.

The requirements in 533.4.2.2 to 533.4.24
shall not be applied to installations situated
in locations presenting a fire risk or risk of
explosion.

NOTE A reduction in the current-carrying
capacity of the conductors could be due to a
change in conductor cross-sectional area,
conductor material, conductor insulation
material, method of installation, external
influences, or grouping of conductors.

533.4.2.2

The device protecting the conductor against
overload may be connected within the run of
that conductor if the part between the
reduction point and protective device has
neither a branch circuit nor a socket-outlet
and is protected against short-circuit, or its
length does not exceed 3 m and risks are
minimized.

533.4.2.3

Devices for protection against overload need
not be provided for a conductor effectively
protected by an upstream device, or at the
origin where the distributor provides and
accepts an overload device protecting the
relevant part of the installation.

533.4.2.4

In IT systems without a neutral conductor,
the overload protective device may be
omitted in one of the line conductors if a
residual current protective device is installed
in each circuit.

533.4.3 BoruHo 3anraaHbl
TOXOOPOMXKMUH Ganpnan

XamMraanax

533.4.3 Positioning of devices for short-
circuit protection




533.4.3.1

IEC 60364-4-43:2008-bIH 533.4.3.2,
533.4.3.3 acxyn 434.3 xamaapaxaac 6ycag
ved AamxkyynardMiH HI3BTPYYN3X 3Hepru
faax 4agBap (k®S?) 6yypcaH uart 60rmHo

3anraaHbl xamraanax TOXOOPOMX
GanpnyynHa.
TAUTIBAP  —  [damxyynasyuliH — k2S2

yadeapble IEC 60364-4-43:2008-b/H 434.5-
biH Oa2yy moOOpPXOUIIHO.

533.4.3.2 6a 533.4.3.3-bir ranbiH Oyoy
TOCPIAX IPCOdNTIN BanpLumng Xaparnaxrym.
533.4.3.2

IEC 60364-4-43:2008-bIH 434.2.1
3eBleepceH 6on k2S? OyypcaH U3raac
Xamraanax Texeepemx XYpPTanx  Xacar

canbap xanxaa, po3eTkaryn; ypT Hb 3 m-33c
nXryn; 60rMHO 3anraaHbl APCAINMNAT XaMrUiH
bara Ganxaap  yrcapcaH; LuaTtamxau
MaTtepuang oup 6Ganpnaarym Hexuenpg
TexeepeMXunr eep dbanpnang TaBbX O0MHO.
533.4.3.3

k3S? ©OyypcaH USrMAH avaannblH TanblH
AaMXKyynroir IEC 60364-4-43:2008-bIH
434.5.2-blH paryy 60rMHO  3anraaHaac
Xamraanax axunnax ysyynanttam 6on
XxaMmraanax TeOXeepemMXxuur yr - LU3ruMmH
TIKIANUNH Tang 6anpnyyrmk 60mHo.

533.4.3.4

Tyraary Ganryynnara GanryynamxuminH
axnang 60rMHO 3anraaHbl xamraanax Har
Oyloy X34 X303H TOXeepemX Cyypunyyrx,
TOAr33P Hb 3XSI9NIIC Laall HAIMINT BOrmHo
3anraaHbl xamraanantTam YHOC3H TYraax uar
XYPTanx X3Crumr XamraasnHa roXx
3eBLeBpCceH 6o BanryynaMxunH axnang
Tycoaa ©OormHO  3anraaHbl  Xamraanax
TexXeepeMX LWaapasararym.

533.4.3.1

A device for protection against short-circuit
shall be placed at the point where there is a
reduction of the let through energy withstand
capability (k3S?) of the conductor, except
where [EC 60364-4-43:2008, 533.4.3.2,
533.4.3.3 or 434.3 applies.

NOTE The let through energy withstand
capability (k2S?) of the conductor is
determined in accordance with IEC 60364-4-
43:2008, 434.5.

The requirements in 533.4.3.2 and 533.4.3.3
shall not be applied to installations situated
in locations presenting a fire risk or risk of
explosion.

533.4.3.2

Where permitted by IEC 60364-4-43:2008,
434.2.1, the device for protection against
short-circuit may be placed other than as
specified provided the relevant conductor
part has neither a branch circuit nor a
socket-outlet, does not exceed 3 m, is
installed to minimize short-circuit risk, and is
not close to combustible material.

533.4.3.3

A protective device may be placed on the
supply side of the point where there is a
reduction of the let through energy withstand
capability (k2S?2), provided that its operating
characteristic protects the downstream wiring
against short-circuit in accordance with IEC
60364-4-43:2008, 434.5.2.

533.4.3.4

Devices for protection against short-circuit
need not be provided at the origin of an
installation where the distributor installs one
or more devices providing protection against
short-circuit and agrees that such a device
affords protection to the relevant part of the
installation.

533.5 XaT ayaanan 6a 60oruHo 3anraaHbl
Xxamraanax (oyHKUMIH ysanayynant
533.5.1 Xoép xamraanax YHKUUAT HIr
TOXOOPOMNKOOP NYULITrax

XaT avaanan 6onoH 60rMHO 3anraaHbl
ryngnaac xamraanax Har TexeepemX Hb
533.1-533.4-unH xonboraox wWwaapanarbir

533.5 Co-ordination of overload and
short-circuit protective functions

533.5.1 Protective functions provided by
one device

A protective device providing protection
against overload and short-circuit currents
shall fulfil the applicable requirements of




XaHracaH banHa.

533.5.2 Xamraanax cyHKUyyAbIr Tycaaa
TOXOOPOMNKOOP NYULITrIX

533.1-533.4-uinH Waapasiara  Hb  XaT
ayaannbiH  60M0H  GOrMHO  3anraadbl
XxamMraanax Texeepemxua TyC TyC xaMaapHa.
Hamx, ynNaBapnaryasc TexeepemMxKyyanur
XO0pOHL, Hb xocnyynaH X3parnax
TOXVUPOMXUWH Tarnaap 3aaBap erceH 6on
TOAr33PUNH naryy TOXO6POMXKYYANUT
yangyynHa.

533.1 to 533.4.

533.5.2 Protective functions provided by
separate devices

The requirements of 533.1 to 533.4 apply,
respectively, to overload protective devices
and short-circuit protective devices. In
addition, those devices shall be coordinated
according to manufacturer’s instructions, if
any, regarding the suitability of devices to be
used in combination with each other.




