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OJIOH YNCbIH UAXUINIAAH TEXHUKUAH KOMUCC

HAM XYYO3NMUAH LAXUNTAAH BAUTYYNAMX —
4-44 pyraap xacar: Aoynrym 6ananbiH xamraananTt —
XyyAa3nuuH 6050H LaxunraaH COpoOH30H Hereesnneec xamraanax

OMHOX YI

1) OnoH YncblH Laxunraad TexHukmninH Komnce (IEC) Hb YHOASCHUI LiaxunraaH TEXHUKUIAH ByX
xopoogooc (IEC-uH YHaacHum xopoon) OypacoH A3NXMA  HUATUAH  CTaHOAapTYUNNbIH
bavryynnara tom. IEC-uiH 30puvnro Hb uUaxunraaH 6a 9NeKTPOHUKUNH canbapblH
cTaHgapTuyunantam xonbooTon BGyx acyyanaap OfOH YIICbIH XaMTbIH aXunnaraar S9MKUX3[,
OPLUMHO. BHS 30punrbiH XypaaHa |IEC Hb OnoH ynceiH ctaHgapT, TEXHUKUAH TOOOPXOWMONT,
TexHuknnH TamnaH, Huitag HeantTam Togopxomunont (PAS) 6onoH Apra 3ynH yaupaamx
(vaawng “IEC-uiH HuATNAN(yya)” rax)-unur HUARTINAAr. Taaraspuir TEXHUKUAH XOpoon
6onoscpyynaar 6ereeq TyxanH acyyanbir COHUPXCOH |IEC-MMH anb 4 YHA3CHUIA XOpOO yr
axung oponuox 6onHo. IEC-Tan xamTpaH axunnagar OfioH YIiCblH, TOPUAH 60SIOH TepUInH
Obyc Gauvryynnaryyn meH 6antran axwung oponugor. IEC Hb x0€p 6GanryynnarbiH XOOpPOHS,
GanryyncaH rapasHf 3aacaH HexuenunH garyy OfoH yncbliH cTaHAapTyunnbliH Gavryynnara
(ISO)-Tan HArT xamTpaH axunragar.

2) TexHUKUAH XOpoo Oypa TyxawH acyyanbir COHMPXCOH IEC-unH 6yx YHO3CHMIA XOPOOHBI
Teneenen oponuaor Tyn TexHUKUAH acyyanaapx |EC-unH anbaH écHbl wuiaBap Oyloy
X3manuaap Hb Xonboraox c3aBUNH Tanaapx OFfOH YNCbIH CaHarblH 36BLUMALNAT BONOMXNT
XOMXKI3HA NN3IPXMANOAT.

3) IEC-UMH HUWTNANYYA Hb ONIOH YNCbIH X3P3rfiadHA4 30puUyricaH 36BMEMXUAH X3N0apTan
bereeq IEC-uH YHO3CHMI XOpoOond T3AM33PUNr 3HS yTraap XySiasH 3esweepper. |IEC-uiH
HUNTNANUAH TEXHUKUINH aryynrbir YHOH 3B 6annraxbiH Tyng 60noMXnT Byx Xy4nuH Yyapmannt
rapragar 00SfI0BY T3Ar39PUAT  X3PX3H alumrnacaH, 9CXyNn SuUCUKH  Xaparnard  6ypyy
Tannb6apnacHbl Tenee IEC xapuyunara xynaaxrymn.

4) OnoH yncblH Har mep Ganmanbir gamxuxmiH Tyng IEC-unH YHaacHun xopoopn IEC-umiH
HUNTNANUAT YHOSCHUM BOMNOH BYC HYTIMMH HUATNANA33 BOMOMXUT XaMrMAH UX X3MXKI3raap
Un TOL4 TYCraH Xaparnax yypar xynasHa. |[EC-uinH Hnntnan 60noH TyyH4 Xapransax YHO3CHUN
Oytoy 6yC HYTrMMH HANTNANUWH anuBaa 3epyyr CYYMiH 6apuMT GUYMIT TOOOPXON 3aaHa.

5) IEC eepee ToxupnblH BatanraaxyynanTt Xungarryn. Xapaat Oyc rapymnrasxyynanTumH
Bavryynnaryya TOXvpnblH YHIM3HUN YUNYUTad y3yySK, 3apum candapt IEC-nitH ToxmpnbiH
ToaMAarvmnr awurnax 6onomk onrogor. Xapaat Oyc rapumnragxyynantumH GanryynnarbiH
Y3YYJIC3H anmBaa ynnumnrasaHumn tenee |IEC xapuyunara xynaaxrym.

6) Byx xoparnardy 3HaXyy HUMUTAINUAH XaMIMAH CYYITUAH X3BMANUIATN alumrnax barnraa acaxas
eepcaee HarTarnHa.
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7) IEC, TyyHWA youpgnara, aXxunTtaH, YAn4unrad yayynard 6yly teneenerd, TyyHUA OOTOP
XYBb LUNHX334 BONOH TEXHUKNIH X0poo, IEC-MiH YHO3CHMIA XOPOOHbBI rywyya Hb 3Haxyy IEC-
WAH HuATNan 6yty 6ycan IEC-MAH HUWATRANWMWT HUWTAMCSH, awurnacaH 3CXyn TyyHA
TynryyprnacHaac yygoH rapax XYHWA ramTan, 34 XepeHrumH xoxupon 6onoH 6ycan anveaa
wyyn Oywy wyyn 6yc xoxupon, 3apgan (Xyynb 3yWH 3apAnbir oponuyynaH)-biH Tenee
xapuyunara xXynasaxrym.

8) QHaxyy HUATNANA UW TaTcaH HopMaTMB BapuMT Buuryyasa aHxaapHa. QHIXYY HUATNSNUIAT
36B X3Parfaxaj U TaTcaH HANTIANYYAUUT alnrnax Hb 3auswryn waapanaratamn.

9) QHaxyy GapuMT BUUIMIAT X3PINKYYNAX3A4 HAr ByOy Xa4 X343H NaTeHT alumrnax 6omnoMXKTonr
IEC aHxaapyymx 6anHa. IEC Hb M343racaH NaTeHTbIH 3PXUAH HOTOMrOO, XYYMH Terengep
Gangan, xaparnax 6onomxuiH Tanaap 6anp cyypb UNIPXNUANIXITYN. JHAXYy GapumT Gudrmir
HUNTANCAH edpunH Gangnaap IEC Hb G6apuMmT OmurMiir xapankyynaxaz Lwaapanaratan
NaTeHTbIH TyXal M343raan XynaaH aBaaryn. [9x493 3H3 Hb XaMIrMiAH CYYNMNH M3433513Nn 6umww
bamk 6Gonox Oereen https://patents.iec.ch gaxb naTteHTbiH M3AJNMAMAH CaHraac LUMHI
M333M19/1 aBaxbIl X3PanKyynaryasa aHxaapyynHa. MMM nateHTbiH 3pxuir 6yxang Hb Gytoy
X3CarynaH Togopxounnox yyprunr IEC xynaaxryn.

IEC 60364-4-44-nir IEC-unH 64 AOyrasp TeXHWKUnH xopoo “LlaxmnraaH ©Gawnryynamx 6a
uaxunraaH ryrnaang HI3pBaraaxaac xamraanax” 6GonoscpyyrncaH. OH3 Hb OnoH ynCbIH
ctaHgapT 60sHo.

OHaxyy rypasayraap xanan Hb 2007 oOHA HWATNArOC3H XOo€payraap xoBnan, Hamant
eepunent 1:2015 6onoH Hamant eepunent 2:2018-bir Xy4uMHrym OOMroX, OPfIOHO. OHI
X3BN3M Hb TEXHUKUIH LUMHIYUC3H Hanpyynra 60mHo.

OMHexX X3BManTaW XxapbUyynaxag Jgapaax TexXHUKUWH T[Of1  ©eepuynienTuir opyyrcaH:
a) 6apumt OumurunH Gytumnr ISO/IEC-unH 3axmpamx, 2 gyraap xacar:2021-4 HUALYYaH
LUMHIYUITK, HOP TOMbEO, TOAOPXOMNONT 6a TamAaarnaraar wuHa 440.3 034 3yWng HIrtrax,
XYCHarT ba 3ypruur OaxuH AyraapnacaH;
b) Torrmon ryngnunH SPD-uir unyy Togopxon TaHnunuyynax 60noH 3apum 6uuBapuir
camxpyynax sopunroop 443 gyraap 3yWnnMnr eepymnriceH.

OHaxyy OrnoH yncblH cTaHgapTblH 6uuBap Hb 64/2696/FDIS Tecen 6onoH 64/2737/RVD
caHan xypaanTtblH TannaHg yHA3CNAcaH. baTtnax caHan xypaanTtbiH OYpPaH M3433NNUNr A33pX
TannaHraac y33» 605Ho.

OHaxyy OnoH yncbiH cTaHgapTbIr 6oNoBCpyynaxan aHrmm Xan XaparnacaH.

OH3 BapumT Ouurnir ISO/IEC-unH 3axupamx, 2 gyraap XdCruiH paryy OOnoBCpYYITX,
ISO/IEC-niiH 3axupamxk, 1 ayrasp xacar 6onoH IEC-unH HamanTag HUALYYNSH XONKYYIC3H.
Xonborgox GapumT 6udrnnr www.iec.ch/members_experts/refdocs-ooc  y3Ha. |EC-uiH
bonoscpyynaar yHOC3H GapumTt OuurmiiH Tepnuir www.iec.ch/publications-g ganrapaHrym
TannbapnacaH.

IEC 60364 uyBpanblH “‘Ham xy4yganuiH uaxunraad 6Ganryynamx’ epeHxun HapTan byx
X3CruH xarcaantbir IEC-uiH uaxmum xyygacHaac y3ax 60mHo.

C xaBcpanTapg 9H3 6apuMT BGUUrMitH CoA3BTAN XONOOOTON, XapbLAHryrn TYpP 3YYPbIH LLMHXTIN
anraatan NpakTUKUMWAr TycracaH “3apum yncag’ xamaapax Oyx 3aanTbir xarcaacaH 605noxbir
YHLUNIYUAH aHxaapang XypraHa.

Xopoo 3H3 GapumT 6uurmiH aryynreir IEC-uiH Laxmm xyyacaHg TyxanH 6apumT OuurninH
M34331314 3aacaH TOrTBOPTON BananbiH OrHOO XYPTan eepynexryn bamnxaap LWMNOBIPIIACIH.

OH23 OFHOOH[, GapumT Budrnir:
. AaxuH GaTtanraaxyynax;
. XYYMHIY1 6onrox; acxyn

* LUMH34NI3H B6onoscpyynax 60sHo.

YYXAJl — 9H3 6apMMT OMUrnmH HYYpP3H A33px “colour inside” Tamaar Hb aryynrbir 3eB
OMNroxoA, X3parTan eHreT Aypcnan 6avraar unapxuunHa. Muma xaparnaryng Gapumr
OMUrMWUI OHreT X3BNIr433p X3BNAX Hb 3YUTIN.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE ELECTRICAL INSTALLATIONS -
Part 4-44: Protection for safety — Protection against voltage disturbances and
electromagnetic disturbances

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.

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) IEC draws attention to the possibility that the implementation of this document may involve
the use of (a) patent(s). IEC takes no position concerning the evidence, validity or applicability
of any claimed patent rights in respect thereof. As of the date of publication of this document,
IEC had not received notice of (a) patent(s), which may be required to implement this
document. However, implementers are cautioned that this may not represent the latest
information, which may be obtained from the patent database available at
https://patents.iec.ch. IEC shall not be held responsible for identifying any or all such patent
rights.

IEC 60364-4-44 has been prepared by IEC technical committee 64: Electrical installations
and protection against electric shock. It is an International Standard.

This third edition cancels and replaces the second edition published in 2007, Amendment
1:2015 and Amendment 2:2018. This edition constitutes a technical revision.
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This edition includes the following significant technical changes with respect to the previous
edition: a) the structure of the document has been updated in accordance with the ISO/IEC
Directives, Part 2:2021: the terms, definitions and symbols have been regrouped under a new
Subclause 440.3, the tables and figures have been renumbered; b) Clause 443 has been
amended to better introduce the DC SPD and to improve some of the wording.

The text of this International Standard is based on the following documents: Draft
64/2696/FDIS; Report on voting 64/2737/RVD. Full information on the voting for its approval
can be found in the report on voting indicated above. The language used for the development
of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement. 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. Annex C lists all of the “in-some-country”
clauses relating to the subject of this document. The committee has decided that the contents
of this document will remain unchanged until the stability date indicated on the IEC website.
IMPORTANT — The “colour inside” logo on the cover page of this document 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.
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YOUPTI AN

IEC 60364-MAH 9H3 X3C3ar Hb UaxunraaH Ganryynamxuir xyy4ganuiH 60noH uaxunraad
COPOH30H Herneenneec xamraanax xamraanant, apra XaMmxaar xamapHa.

Waapanareir fapaax 4epBeH 3ynng aHrnmnaH TOrrtoOOCOH:

442 pyraap 3ynn — OHOGP Xyy4OdNIMWH CUCTEMUWH rasapayyirblH ramTan 60f0H Ham
XYY4O3IMMH CUCTEMUWH TAMTM33C YYCOX TYp 3YYpblH X3T XYy4y43si9dC HaM  XyYadrnuinH

Banryynamxumir XaMraanax
443 pyraap 3ynn — Araap MmaHanbIH rapantan 6yry ConraH 3anranrtaac yycax Typ 3yypblH XaT
Xy44onaac Xamraanax
444 pgyragp 3ymn  — UaxunraaH COPOH30OH HemneennunH  3Cpar apra  Xamxkaa

445 nyraap 3ynn — [yTyy Xy44anasc xamraanax

INTRODUCTION

This part of IEC 60364 covers the protection of electrical installations and measures against
voltage disturbances and electromagnetic disturbances.

The requirements are arranged into four clauses as follows:

Clause 442 — Protection of low-voltage installations against temporary overvoltages due to
earth faults in the high-voltage system and due to faults in the low-voltage system
Clause 443 — Protection against transient overvoltages of atmospheric origin or due to
switching

Clause 444 - Measures against electromagnetic influences
Clause 445 — Protection against undervoltage
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MOHIon ENGLISH
HAM XYYO3IMUH LLAXUITTAAH | LOW-VOLTAGE ELECTRICAL
BAUTYYJIIAMX INSTALLATIONS -

4-44 pyrasp xacar: Awynryn 6ananbiH
xamraanant -  XyuyasanuuH  OOnoH
uaxunraaH COPOH30H Heneenneec
Xamraanax

Part 4-44: Protection for safety —
Protection against voltage disturbances
and electromagnetic disturbances

440 XyuypganunH OGONOH  uUaxunraaH
COPOH30H Heneenneec xamraanax

440 Protection
disturbances and
disturbances

against voltage
electromagnetic

440.1 Xampax xypa3 440.1 Scope

IEC 60364-uinH 9H3 X3car Hb TogopxowuncoH | This  part of IEC 60364 provides
SH3 OypuIrH WanTraaHaap yycax Xy4yganuiH |requirements for the safety of electrical
OONOH uUaxunraaH COPOH30H HeneennuiH |installations in  the event of voltage
ven uaxunraaH OGauryynamxuiH aroynrym |disturbances and electromagnetic
GananbIr xaHrax waapgnarbir TOrTOOHO. disturbances generated for  different

specified reasons.

OH9 GapumT OUYrMMH  Waapgnara Hb
HUATUAH UaxuiiraaH 9QpYMM  Xyd  Tyraax
CUCTEM,  9CXyn  T3Ar33p  CUCTEMUNH

uaxunraaH 3puMMm  Xyd ynngsapnax 6a
pamxyynax cuctemg (IEC 60364-1-unH
xampax Xypaar y3) X3parnaxag
3opuynargaaryi. [9BY4 WM Heneenen Hb
94ra3p TIXKIIMMUNH CUCTEMIIP AAMXKUH
uaxunraaH Ganryynamxmg opx upax oOyoy
uaxunraadH ©GaunryynamxyyablH — XOOpPOHA
JaMXMK OOMHO.

The requirements of this document are not
intended to apply to systems for distribution
of energy to the public, or power generation
and transmission for such systems (see the
scope of IEC 60364-1) although such
disturbances can be conducted into or
between electrical installations via these
supply systems.

440.2 HopmaTuB ULINan

440.2 Normative references

Hapaax 6GapumT Ounuryyguir 3sH3 OGapumT
OnurmnH  6uuBapT  Gyxang Hb  3CXyn
X3CarynaH waapanara donox Gangnaap v
TatcaH. OrHOOTOW ULLIN3MANAH XyBb[, 360BX6H

The following documents are referred to in
the text in such a way that some or all of
their content constitutes requirements of this
document. For dated references, only the

UW TaTCaH X3BManuur xaparnaHa. OrHooryn |edition  cited applies. For  undated
WUWNanuMiH - XyBba MWW TatcaH ©Gapuwmrt references, the latest edition of the
OMyrMMH  xaMrmnH ~ cyynunH - xaenanuur |referenced  document  (including  any
(TyyHMI Byx HOMaNT eepunenTuunr | amendments) applies.

oporilyyriaH) XaparnaHa.

IEC 60364-1, Ham xyyganunH uaxunraaH |[IEC  60364-1, Low-voltage  electrical
Ganryynamx — 1 pgyrasp xacar: YHAOC3H |installations - Part 1: Fundamental
3apyMM, EepeHXUn Y3YYNANTUWH YHIMrag, | principles, assessment of general

TOoOopXoMNonT

characteristics, definitions

IEC 60364-5-52, Ham xy4gsnuuH uaxunraax
banryynamx — 5-52 pgyraap  Xacar:
LlaxunraaH TOHOr TEXe6POMXUNI COHrox 6a
yrcpax — YTac, kabenunH cuctem

IEC 60364-5-52, Low-voltage electrical
installations — Part 5-52: Selection and
erection of electrical equipment — Wiring
systems

IEC 60364-5-53:2019, Ham
uaxunraaH bGawryynamx -—

XYY42nnmH
5-53 pyraap

IEC 60364-5-53:2019, Low-voltage electrical
installations — Part 5-53: Selection and
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MOHIon

ENGLISH

xacar: UaxunraaH TOHOr TexeepemXumnr
CoHrox ©Oa yrcpax — Awynryn 6angnbiH
Xamraanant, TycraapnanTt, C3MraH 3anrant,
yanpanara 6a xssHanTblH TEXeepPeMX

IEC 60364-5-53:2019/AMD1:2020

IEC 60364-5-53:2019/AMD2:2024

erection of electrical equipment — Devices
for protection for safety, isolation, switching,
control and monitoring

IEC 60364-5-53:2019/AMD1:2020

IEC 60364-5-53:2019/AMD2:2024

IEC 60364-5-54:2011, Ham Xxy4g3nuinH

uaxunraaH OGauryynamx — 5-54 agyrasp
xacar: LUaxunraaH TOHOr Texeepemxunr
coHrox 6a yrcpax — [asapgyynax

Banryynamx 6a xamraananTblH gamKyynary
IEC 60364-5-54:2011/AMD1:2021

IEC 60364-5-54:2011, Low-voltage electrical
installations — Part 5-54: Selection and
erection of electrical equipment — Earthing
arrangements and protective conductors

IEC 60364-5-54:2011/AMD1:2021

IEC 60664-1:2020, Ham  xy4ganuimH
TIKIAMNNH cuctem Aax TOHOT
TOXOOPOMXUNH TycraapnarbiH yanayynant —
1 pyraap xacar: 3apynm, wWwaapgnara 6a
TypwmnT

IEC 60664-1:2020, Insulation coordination
for equipment within low-voltage supply
systems — Part 1. Principles, requirements
and tests

IEC 61156 (6yx xacar), TOOH XOn60OHbI
ONoOH cypantan  OOMOH  Torw  XamT
xoc/pnepsen kabenb

Multicore and
digital

IEC 61156 (all parts),
symmetrical pair/quad cables for
communications

IEC 61196-7, Koakcuanb xonbooHbl kaberb
7 pyraap xacar: ISO/IEC 11801-4-T1
HunucaH BCT kabenbuynanbiH  KabenunH
X3CTMNH TEXHUKUMH Waapgnara — 5 MHz-6
000 MHz cucteMnnH [OTOpP X3parnaraax
OyynTbiH kabenb

IEC 61196-7, Coaxial communication cables
— Part 7: Sectional specification for cables
for BCT cabling in accordance with ISO/IEC
11801-4 — Indoor drop cables for systems
operating at 5 MHz — 6 000 MHz

IEC 61936-1, 1 kV xyBbcax ryngan 6a 1,5
KV TOortmon rymgnasc A3  XyyasanunH
uaxunraaH Gavryynamx — 1 gyrasp Xacar:
XyBbcax rynaan

IEC 61936-1, Power installations exceeding
1kV ACand 1,5kV DC - Part1: AC

IEC 62305-3, AdHrbiH xamraanant — 3
pyraap xacar: bapunra 6anryynamxuimH
6ueT ramTan 6a amMb HacHbI aroyn

IEC 62305-3, Protection against lightning —
Part 3: Physical damage to structures and
life hazard

ISO/IEC 11801-1, MaaaannuimnH TexXHonorm —
XaparnardymimH ©anpHbl EpPeHXUN
kabenbunan — 1 gyrasp xacar: EpeHxuin
Wwaapanara

ISO/IEC 11801-1, Information technology —
Generic cabling for customer premises —
Part 1: General requirements

ISO/IEC 14763-2:2019, MaaaannuimH
TexHonoru XaparnarymiH  6anpHbl
kabenbunanbiH XaparkunT 6a awwurnant — 2
pyraap xacar: Tenesnent 6a yrcpant

ISO/IEC 14763-2:2019, Information
technology — Implementation and operation
of customer premises cabling — Part 2:
Planning and installation

ISO/IEC TR 29106, MagaannuiH TeXHONOMM
— EpeHxun kabenbunan — MICE opyHbl
AHMUNNbIH TaHUNLYyynra

ISO/IEC TR 29106, Information technology —
Generic cabling — Introduction to the MICE
environmental classification
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440.3 Hap TOMBEO, TOmopxounont Oa
T3MA3rNarlaa

440.3 Terms, definitions and symbols

440.3.1 Hap Tombéo 6a TogopxonnonT

440.3.1 Terms and definitions

OH3 6apumT BmurunH 3opunroop IEC 60364-
1-n erceH 6ONOH pfapaax HIpP TOMbEO,
TOLOOPXONIONTHLIM X3PIrN3aHA.

For the purposes of this document, the
terms and definitions given in IEC 60364-1
and the following apply.

ISO 6onoH IEC Hb cTaHgapTyunang
X3pP3rnaxXx H3P TOMbEOHblI M3AJININNH CaHr
Aapaax xasryygan xetenger:

ISO and |[IEC maintain terminology
databases for use in standardization at the
following addresses:

. IEC Electropedia: | * IEC Electropedia: available  at
https://www.electropedia.org/ https://www.electropedia.org/

. ISO  Online  browsing platform: |+ ISO Online browsing platform: available at
https://www.iso.org/obp https://www.iso.org/obp

440.3.1.1 440.3.1.1

XOTbIH OPY4MH urban environment

eHaep Bapunra Byxun Gapunra|area with a high density of buildings or
BanryynamxmnH Hartpan uxtam Oywy xyH |densely populated communities with tall
aMm LUMIyy CyypbLLUCaH HyTar A3BCrap buildings

KULLIB3 XombiH mes. EXAMPLE Town centre.

440.3.1.2 440.3.1.2

XOT OPYMbIH OPYUH

Oapunra ©OanryynamxwnH HArtpan AayHAa
33parTaun HyTar 43BCrap

XKULLBS3 XombiH 3ax.

suburban environment
area with a medium density of buildings
EXAMPLE Town outskirts.

440.3.1.3

X©406rMnuH OpUYUH

Gapunra GanryynamxuiH Hartpan OGaratan
HyTar 43BCrap

440.3.1.3

rural environment

area with a low density of buildings
EXAMPLE The countryside.

XKULLIB3S Xedee Hymae.

440.3.1.4 440.3.1.4

X3T XYYA333C XaMraanax Toexeepemx surge protective device
SPD SPD

X3T XYYO9NUMH UMMYNbCUWT  XA3raapnax,
UMMYNbCUAH  TYWOAUAT  eep  Yurnang
Aamxkyynax 3sopuynanttanl [op Xasbk Har
wyramaH 6yc OypangsxyyH Xacar aryyncaH
TOXeepeMXK

BuunntumH 1-p tanmndap: SPD Hb 30xmx
XONBONTbIH X3parcanTtan 6ypaH wx Gypaan
banHa.

[OX CYPBAJTK: IEC 61643-11:2011, 3.1.1]

device that contains at least one non-linear
component that is intended to limit surge
voltages and divert surge currents

Note 1 to entry: An SPD is a complete
assembly, having appropriate connecting
means.

[SOURCE: IEC 61643-11:2011, 3.1.1]

440.3.1.5
TOOLL00SICOH 3pCA3NMUNH TYBLUWUH
CRL

TYP 3YYpPblH X3T XYY4O9nNUWH Xamraanant
Waapasnaratan 3COXNNT YHaMaxag

440.3.1.5

calculated risk level

CRL

calculated value of risk used to evaluate the
need for transient overvoltage protection

11
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X3P3Arnagar apcaanuiiH TOOLIOOSCOH yTra

440.3.1.6 440.3.1.6

X3BUUH UMMNYSbCUMH XY4Aa3n rated impulse voltage

uw uw

TYP 3yypblH  X3T  Xy4ganumH  acpar|value of the impulse withstand voltage
TycraapnarbiH TOITOOCOH pfdaax Yaggapsbir |assigned by the manufacturer to the
UINIPXMANSX33P  YUNOBAOPMArydac  TOHOr |equipment or to a part of it, characterizing

TOXeepeMX Oyly TYYHUMA XICIAIT OHOOCOH
UMNYNbC Aaax Xy4Y4arumH yTra

[OX CYPBAJDK: IEC 60664-1:2020, 3.1.19,
eepyunceH — Hap TombéoHooc “withstand”
rogruvr xacax, Uimp tamagarnaraar UW-33p
COSNbCOH.]

the specified withstand capability of its
insulation against transient overvoltages
[SOURCE: IEC 60664-1:2020, 3.1.19,
modified — In the term, "withstand" has been
deleted and the symbol Uimp has been
replaced with UW.]

440.3.1.7
Xonb6onTbIH CYIK33
BN

TOrTMON rynanaac Ham pagmo gastamx (RF)
XYPTANX [OaBTaMXWO ONEKTPOH cuctempg

440.3.1.7
bonding network
BN

set of interconnected conductive structures
that provides an "electromagnetic shield" for

‘UaxunraaH  COPOH30H  3KpaH”  yycrax | electronic systems at frequencies from direct
xapunuaH XonooracoH Aamxyynax | current (DC) to low radio frequency (RF)
OyTa3UMIH Lory, Note 1 to entry: The term "electromagnetic
BuunntunH  1-p  Tamnbap: “Uaxwunraad |shield" denotes any structure used to divert,
COPOH30H 93KpaH” raaar Hb uaxunraad |block or impede the passage of
COPOH30H 3HEPruH  HIBTPANTUWr  eep |electromagnetic energy. In general, a BN
ynrnang Aamxyynax, xaax oytoy | does not need to be connected to earth but
caaTtyynaxapg xaparnagar anmeaa 6ytasumir | BN considered in  this standard are
xanHa. Epenxungee BN-unr rasaprtam | connected to earth.

xonbox  waapgnararym  60n0BY  3H3

cTaHgapTtag aB4y y3caH BN Hb rasapran

xonodoracoH banHa.

440.3.1.8 440.3.1.8

uarmpar xonb6onTbiH gamMmxyyrnard bonding ring conductor

BRC BRC

OuTyy uarupar xanbapunH rasapayynrbiH
LWUMHWIAH gamKyynary

BuanntumH  1-p  TtannbGap: Xon6onTbiH
CYJTKI3HUIN Xx3car 6onox uarupar XxonobonTbiH
Aamxyyrnard Hb epaunH yeg CBN-T1anm onoH
LUaraap xonborgox, TYYHUMA  axunnaraar

earthing bus conductor in the form of a
closed ring

Note 1 to entry: Normally the bonding ring
conductor, as part of the bonding network,
has multiple connections to the CBN that
improves its performance.

camxpyyrHa.

440.3.1.9 440.3.1.9

€peHXMn IKBUMOTEHUMan XxonbonTblH| common equipotential bonding system
cuctem common bonding network

epPeHXMIN XONBONTLIH CYIMKad CBN

CBN equipotential bonding system providing both
XamraananTtblH 3KBMMOTeHUman xonbonT | protective-equipotential-bonding and

GOnoH Tycraim 3opuynanTbliH 3KBUNOTEHUMAT
XOnGonTbIr X08yrnaHr Hb XaHrax
3KBMNOTEHUMAN XonbonTbiH CUCTEM

functional-equipotential-bonding
[SOURCE: IEC 60050-195:2021, 195-02-25]
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[BX CYPBAIDK: IEC 60050-195:2021, 195-

02-25]

440.3.1.10 440.3.1.10

3KBUMNOTEHLMan xonoéonrt equipotential bonding

Aamxkyynax — xacryyauir — akeBunoteHuman |set of electric connections intended to
WKMHX YaHapTah ©Gonroxog 3opuyrncaH |achieve equipotentiality between conductive

LaxunraaH XonoonTbIH LOrL,
[BX CYPBAJIDK: IEC 60050-195:2021, 195-
01-10]

parts
[SOURCE: IEC 60050-195:2021, 195-01-10]

440.3.1.11

rasapayynrbiH 3NeKTpoAbIH CYIK33
36BX6H rasapayysnrbiH anekTpoayysn OonoH
TOAMS3PUNH XapunuaH xondontooc Bypaax
rasapayynax 6anryynamxumnH xacar

[BX CYPBAJIDK: IEC 60050-195:2021, 195-
02-21]

440.3.1.11

earth-electrode network

ground-electrode network (US)

part of an earthing arrangement comprising
only the earth electrodes and their
interconnections

[SOURCE: IEC 60050-195:2021, 195-02-21]

440.3.1.12

TOPJIOCOH XOMNOOMTbIH CYIMK33

MESH-BN

xonooraox Byx TOHOr TEXEEPOMXKUNH XYP3a,
TaBuyp, LWyyraa O60MOH MX3BYM3H TOrTMON
TYUANUAH TOXI9NUNH Byuax aamxyynarduir
X00pPOHA Hb Xxonbox, meH CBN-1a onoH
Uarasp xonbocoH, Top xanb6aptam 6Gamx
60n0Xx X0NBGONTbIH CYIKI3

BuanmntumH  1-p tamnGap: MESH-BN Hb
CBN-uir HaMargyynaH camkpyysnHa.

440.3.1.12

meshed bonding network

MESH-BN

bonding network in which all associated
equipment frames, racks and cabinets and
usually the DC power return conductor, are
bonded together as well as at multiple points
to the CBN and may have the form of a
mesh

Note 1 to entry: The MESH-BN augments
the CBN.

440.3.1.13

TOUPYYy 3SKBMNOTeHUuan
Aamxyynary

39paryada rasapayynrbiH gamkyynary

PEC

AOXMOHbI  Byloy  ereranunH  kabenunH
9KpaHaap ypcax [yngnuir xsasraapnax
30pUNroop TIAr39PUNH SKPaHTaM 33Paruas
XONOOCOH rasapayynrbiH gamxyynary

XonoonTtbIH

440.3.1.13

by-pass equipotential bonding conductor
parallel earthing conductor

PEC

earthing conductor connected in parallel with
the screens of signal or data cables in order
to limit the current flowing through the
screens

440.3.2 Tamasrnarasa

440.3.2 Symbols

OH3 GapumT GuunIT gapaax TAaMAOSIrnaraar
X3ApP3rnaHa (1-p aypruur ya).

In this document, the following symbols are
used (see Figure 1).

IE
TOXKIIK

HaM  XyYgonunH  Ganryynamxuimr
Oy  TpaHcgopmaTopblH 0974
CTaHublH  rasapgyynax ©6auryynamxaap
ypcax eHOep - XYYOdSIMAH  CUCTEMMUIH
rasapayynrbiH raMTNUUH T'YUOANAH X3Car

IE part of the earth fault current in the high-
voltage system that flows through the
earthing arrangement of the transformer
substation

RE TpaHcopmaTopbiH 434 CTaHUbIH
rasapayynax 6anryynamxuinH acapryyuan

RE resistance of the earthing arrangement
of the transformer substation

13



MNS IEC 60364-4-44:20XX

MOHIon

ENGLISH

RA — Ham xy4yganuiH 6anryynamMmxuiiH TOHOT
TOXOOPOMXUMH  WUIT  JamMXkyynax XdCruuH
rasapayynax 6anryynamxuiiH acapryyLan

RA resistance of the earthing arrangement
of the exposed-conductive-parts of the
equipment of the low-voltage installation

RB — TpaHcopmaTopblH A34 CTaHUbIH
raszapgyynax 6Gawryynamk 60n0H  Ham
XY4435IMAH CUCTEMUNH caapmaruimH
razapgyynax Ganryynamx  uUaxunraasbl

HaM  XyY4oanuuH
rasapgyynax

XyBbA TycraapnargcaH
cUCTeM 09X  caapMarnnH
GanryynamxminH acapryyLan

RB resistance of the earthing arrangement
of the low-voltage system neutral, for low-
voltage systems in which the earthing
arrangements of the transformer substation
and of the low-voltage system neutral are
electrically independent

Uo — TN 6a TT cuctemp: ddas-razap|Uo in TN- and TT-systems: nominal AC
XOOpOHAbIH  XyBbCax ryManunH xaBuunH |RMS line voltage to earth; in IT-systems:
ynnunax  xydgon; IT cuctema: Toxupox |nominal AC voltage between line conductor
TOXMONAona uwyramblH gamxkyynard 6ajand neutral conductor or  mid-point
caapmar gamyyrnard acxyn gyHAablH UarmiH | conductor, as appropriate

AaMXKyynarduinH XOOPOHAOX XyBbCax

rYUONMNH XOBUNH Xy44311

Uf — roMTnninH xyrauaang Ham xydgonunH |Uf  power-frequency fault voltage that

CUCTEMUNH UN Jamxyynax Xacar 6a raspblH
XOOPOH, YYC3X VYWNABIPUAH AaBTaMXUWH
FOMTIIUMH XY443n

appears in the low-voltage system between
exposed-conductive-parts and earth for the
duration of the fault

Ul — roMTnunH yen wyramblH gamxyynary
6a TpaHccopMaTopblH 434 CTaHublH HaMm

XYYOSNMUNH  TOHOI  TOXOOPOMXWWH  un
Aamxyynax X3CIMMNH XOOPOHOO0X
YNNaBapUNH JaBTaMXUWH XYYO3NMUIH
ayaanan

Ul power-frequency stress voltage between
the line conductor and the exposed-
conductive-parts of the low-voltage
equipment of the transformer substation
during the fault

U2 — roMTnunH yen wyramblH gamxyynary
0a Ham XyyganuiH GanryynamxuimH Ham

XYYOSNMUNH  TOHOI  TOXOOPOMXUWH  un
Aamxyynax X3CIMMMH XOOPOHOO0X
YNNaBapUnH JaBTaMXUWH XYYO3NUNH
ayaanan

U2 power-frequency stress voltage between
the line conductor and the exposed-
conductive-parts of the low-voltage
equipment of the low-voltage installation
during the fault

TAUTIBAP 1 — YiindespuliH dasmamxutiH
Xy4lanuuH avaanan (U1 6a U2) 23032 Hb
HaMm Xy40anuliH MOHO2 MexeepemMXulH
myceaapriaza 6070H HaMm  Xy403/ulUH
cucmemd  xornboCOH  xam  Xy4037133C
xameaanax mexeepemMx)ulH Xxoép marsnod
YYCaX Xy40as oM.

NOTE 1 The power-frequency stress voltage
(U1 and U2) is the voltage that appears

across the insulation of low-voltage
equipment and across surge protective
devices connected to the low-voltage

system.

Ham xyyganunH 6GanryynamMXumH TOHOr
TOXOOPOMXUNH U OaMXKyynax  X3Cruur
TpaHcdopMaTopbIH Jatell CTaHUbIH

rasapgyynax 6Ganryynamxkaac uaxunraaHbl
XyBbA TycraapnargcaH rasapgyynax
bavryynamxram xonbocoH IT cuctema
Aapaax HOMINT TOMAIMNAraadr XaparnaHa.

The following additional symbols are used in
respect of IT-systems in which the exposed-
conductive-parts of the equipment of the
low-voltage installation are connected to an
earthing arrangement that is electrically
independent of the earthing arrangement of
the transformer substation.

Ih — eHOep XyyasnuiiH ramTan 6onoH Ham

Ih fault current that flows through the
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XY44onuiH - Banryynamxng 9XHuUA ramTan
39par YYCC3H XyrauaaHg HaMm XyYOSnunH
BanryynaMmXxXmnH TOHOI TOXEOOPOMXUAH WUn
Aamxyynax XACTUIH rasapgyynax
Ganryynamxaap ypcax roMtnviH ryngan (1-
P XYCHIITUNT y3).

earthing arrangement of the exposed-
conductive-parts of the equipment of the
low-voltage installation during a period when
there is a high-voltage fault and a first fault
in the low-voltage installation (see Table 1).

Id — HaM Xy4ganuMinH cMCTEMA AXHUW rAIMTan
YYCAX yed Ham Xy4ganunH GanryynamxuinH
Un  Jgamxyyrnax — X3CrMiH  rasapgyynax
Ganryynamxaap ypcax roMtnuiH ryngan (1-
P XYCHIITUNT y3).

Id fault current that flows through the
earthing arrangement of the exposed-
conductive-parts of the low-voltage
installation during the first fault in a low-
voltage system (see Table 1).

Z — HaM Xy44anuiiH cuctem ba rasapayynax
GanryynamxminH XOOPOHOOX OypaH
acapryyuan (kuwaanban IMD-nnH pgotoopn
OYypaH aCcapryyuan, Xunman caapmarumimiH
OypaH acapryyuan).

Z impedance (e.g. IMD internal impedance,
artificial neutral impedance) between the
low-voltage system and an earthing
arrangement.

TAUJTIBAP 2 — Hsz 2a3apdyynax|NOTE 2 An earthing arrangement can be
bateyynamxud 2a3pbiH nomeHyuanmad |considered electrically independent of
xapbuyynaxad rnomeHyuan ecexed Hezee |another earthing arrangement if a rise of
easapdyynax batiecyynamxud easpblH | potential with respect to earth in one
rnomeHyuanmad xapbuyynaxad | earthing arrangement does not cause an
3eswWeepezdexayl XxaMx39HO rnomeHyuas|unacceptable rise of potential with respect to
ecexeayl 6on 30233p easapdyynax | earth in the other earthing arrangement. See
batieyynamxutie yaxusizaaHsbl xyeb0 | IEC 61936-1.

myceaapriazdcaH 23X Y33k 6osHo. IEC

61936-1-ude y3.

441 XoocoH 441 Void

442 ©OHpep XYYA3NIMMH CUCTEMUMH | 442 Protection of low-voltage
rasapayyinrbiH ramtan  06onoH  Hawm |installations against temporary

XYYAIMMAH CUCTEMUUH I3IMTINIA3C YYCIX
TYP 3YyypblH X3T XY4YA3533C Ham
XY4Y4A3NMNH Banryynamxuur xamraanax

overvoltages due to earth faults in the
high-voltage system and due to faults in
the low-voltage system

442.1 Xaparnax xypaa

442.1 Field of application

442.1.1 EpeHxuu 3yun

442.1.1 General

442 pyraap 3ywng gapaax TOXMongosng Ham
XY449nminH BanryynamxumimH arynryn
Gananeir xaHrax waapgnarbir TOrTOOHO:

— HaM Xy4YganunH Ganryynamxumimr TIaHKIDK
Oyn TpaHCcOpMaTOpbIH 434 CTaHuag eHaep
Xy4gonuMiH cuctem ©6a raspblH  XOOPOH[
roMTan rapax;

— HaM XYYO3NUWUH CUCTEMUNH TIXKIINMNNH
caapmar gamxyyrnard tacpax;

WwyramblH gamxyynardy ©a caapmar
AaMXKyyrnardumH XoopoHg ©6orvHo 3anraa
YYC3X;

— HaMm Xy4yganuiH IT cucTeMnnH LwyrambiH
Aamxyynard caHamcaprym rasapgax.

This Clause 442 provides requirements for
the safety of low-voltage installation in the
event of

— a fault between the high-voltage system
and earth in the transformer substation that
supplies the low-voltage installation,

— a loss of the supply neutral in the low-
voltage system,

— a short-circuit between a line conductor
and neutral,

— an accidental earthing of a line conductor
of a low-voltage IT-system.
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TpaHcdopmMaTopbIH nag ctaHublH | The  requirements for the earthing
rasapayynax Banryynamxmg TaBux |arrangement at the transformer substation

waapanarbir IEC 61936-1-1 erceH.

are given in IEC 61936-1.

442.1.2 EpeHxui waapanara

442.1.2 General requirements

442 pnyraap 3yyWn Hb eHgep/Ham Xy4asanuinH
O34 CTaHuad eHAaep Xy4aanuiH wyram 6a
raspblH XOOPOHA YYCAX FAMTAUUI Xampax
Tyn [O94 CTaHublH 3ypar Tecen 30Xuory
GonoH  yrcparyMg  30puyncaH  OYPMUAr
TOrTOOHO. ©OHOep XYYOdNMUWUH CUCTEMUMH
Tanaap fapaax M3433nan WwaapgnaraTan:

— CUCTEMUIH rasapayynrbiH YaHap;
rasapgyynrblH  rAMTIIUAH
XaMIMNH NX TYBLUWH;

— rasapgyynax 6anryynamxumimnH acapryyuarn.

rYMOanmnH

As Clause 442 covers faults between a high-
voltage line and the earth in the HV/LV
substation, it gives rules for the designer and
installer of the substation. It is necessary to
have the following information concerning
the high-voltage system:

— quality of the system earthing;

— maximum level of earth fault current;

— resistance of the earthing arrangement.

Hapaax 442.2, 442.3, 442.4 6a 442.5 pnag
synng 442.1-0 gypacaH, |IEC 60050-614-1
TOAOPXOWNCOH TYP 3YYPbIH X3T XYYA3MUNH
XaMMMrUH  XYHO HOXUeNnWnr epeHxnnaoee
YYycragar AepBeH TOXMONANbIM aBYy Y3Ha:

— eHOep Xy4aanunH cuctem(yya) 6a raspbiH
XOOPOHAOX ramTan (442.2-bir y3);

HaMm Xy4goSIMAH CUCTEMUUH Ccaapmar
Aamxkyynard Tacpax (442.3-bir y3);

— HaMm xyyganuuH IT cuctem caHamcapryw
rasapgax (442.4-vnr y3);

— HaMm XyyganuiniH OGanryynamxmg 60rmHo
3anraa yycax (442.5-bir y3).

The following Subclauses 442.2, 442.3,
442.4 and 442.5 consider four situations as
proposed in 442.1, which generally cause
the most severe temporary overvoltages
such as defined in IEC 60050-614:

— fault between the high-voltage system(s)
and earth (see 442.2);

— loss of the neutral in a low-voltage system
(see 442.3);

— accidental earthing of a low-voltage IT
system (see 442.4);

— short-circuit in the low-voltage installation
(see 442.5).

442.2 ©Hpep XyualnUWH rasapayynrbiH
rAMTIIMMH ye4 HaM XYYA3NUWAH cuctemp
YYC3X X3T Xyu4Aaan

442.2 Overvoltages in LV-systems during
a high-voltage earth fault

442.2.1 EpeHxuu 3yun

442.2.1 General

[on cTaHublH eHOep Xy4gasnuMniH Tang
raszapgnarbiH roMmTan YYCCOH ToXmongong
HaMm Xy4gonuuH 6Gauryynamxug Aapaax
TOPINUINH X3T Xy449N Heneesmmk 60nHo:

*  YWNOB3PUMH  OaBTaMXWWH  FAOMTIUWH
xyugan (Uf);
*  YUNOB3PUMH OaBTAMXUWH  XYYOSNMUWH

avaanan (U1 6a U2).

In case of a fault to earth on the HV-side of
the substation, the following types of
overvoltage may affect the LV-installation:

» power-frequency fault voltage (Uf);

» power-frequency stress voltages (U1l and
u2).

1-p XYCHIrTaA XOT XYYASNUAH Tepnyyasa
TOXMPOX TOOLIOOHbI aprbir 6rceH.

Table 1 provides the relevant methods of
calculation for the different types of
overvoltages.

1-p XYCHArT Hb 36BX6H caapmar uartam IT
cuctemg xamaapHa. Caapmar uarryn |IT
CUCTEMUNH XYyBbJ, TOMbEOHYYObII 30XUX
€CO0p OOPUNITK XIPIrNaHa.

Table 1 deals with IT systems with a neutral
point only. For IT systems with no neutral
point, the formulae should be adjusted
accordingly.
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"
—

1-p 3ypar — [1aa ctaHy 6a HaMm Xy4Aa3NMMH
GavryynamXxumH rasaptam xonoorgox
60NOMXMNT XON60oNT GONOH rAMTINNIH Yen
YYC3X X3T XY4A3/IMNH Teneenex oyayysy

._
T
'I|———|:|-——-#" '

Representative schematic
diagram for possible connections to
earth in substation and LV-installation
and occurring overvoltages in case of
faults

Figure 1 -

©OHgep 6a HaMm Xy4ydanuuH rasapayynrbi
cucTemMyyq XOOpoHZo0O onp OanpnacaH yen
0[l00roop fapaax Xo0ép apra Xaparnaraaar:
eHoep xyyganuiH (RE) 6onoH Ham
xyyganunH - (RB)  6yx  rasapayynrbiH
CUCTEMUINT XOOPOHA Hb X0nboX;

— oeHpep xyuganuuH (RE) rasapgyynrbiH
cucTemMumnr Ham XY443MIH (RB)
rasapayynrblH CUICTEMI3C Tycraapnax.

Where high- and low-voltage earthing
systems exist in proximity to each other, two
practices are presently used:

— interconnection of all high-voltage (RE)
and low-voltage (RB) earthing systems;

— separation of high-voltage (RE) from low-
voltage (RB) earthing systems.

EpeHxningee xoopoHA4 Hb XONnbox aprbir
X3PArnaHa. X9paB HaM XYYO3NMMNH CUCTEM
Oyxanasa eHAep Xy44onuiH rasapgyynrbiH
CUCTEMUNH Xampax Tanbang 6GarpnacaH
oon eHaep ba Ham XYYA3NUINH
rasapayynrblH  CUCTEMUWI  XOOPOHL, Hb
xonooHo (IEC 61936-1-unr y3).

The general method used is interconnection.
The high- and low-voltage earthing systems
shall be interconnected if the low-voltage
system is totally confined within the area
covered by the high-voltage earthing system
(see IEC 61936-1).

TAUJIBAP 1 — CucmemulH 2a3apdyymnebiH
mepen (TN, TT, IT)-uliH daneapaHeytie IEC
60364-1-0 y3yysiCaH.

NOTE 1 Details of the different types of
system earthing (TN, TT, IT) are shown in
IEC 60364-1.

Cucrtewm |azapTalUl U2 Uf Types |Types |Ul U2 Uf

UWH ] of of earth

rasapay|xonoéon system |connect

YNrbiH |TbiH earthin l|ions

Tepen |Tepen g

TT RE 6alUoa RE x IE|Oa TT RE and|Uoa RE x IE|O
RB + Uo RB + Uo
xonborg connect
COH ed

TT RE 6alRE x IE|Uo? Oa TT RE and|RE x IE|Uo2 0Oa
RB + Uo RB + Uo
Tycraap separat
naracaH ed

17
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TN RE 6alUo? Uoa RE x|TN RE and|Uo? Uoa RE b
RB IEb RB IEb
xonbéorg connect
COH ed
TN RE 6alRE x IE|Uo2 Oa TN RE and|RE x IE|Uo2 Oa
RB + Uo RB + Uo
Tycraap separat
naracaH ed
IT RE 6a Z|Uo2 RE x IE|0a IT RE and|Uoa RE x IE|Oa
xonbora + Uo Z + Uo
coH; RE connect
ba RA ed; RE
Tycraap and RA
nargcaH separat
IT m 199px|Uo x V3 [RE x IE[RA x |h ed
HeXLIer + Uo x IT m  with|lUo x V3 |RE x IE|RA % |h
V3 existing + Uo x
T RE 6a Z|Uo=  |Uo®  |REXIE earth \3
xon6org fault
coH; RE IT RE and|Uoa2 Uoa RE x |IE
6ba RA Z
XOOPOH connect
Aoo ed; RE
xonoéorpg and RA
COH intercon
IT m 199px|Uo x V3 [Uo x V3 |RE x IE nected
HeXLer IT m  with|Uo x V3 |Uo x V3 |RE % |IE
IT RE 6a Z|RE x IE|Uo? 02 existing
Tycraap |+ Uo earth
naracaH fault
; RE 6a T RE and|RE x IE|Uo2 Oa
RA Z + Uo
Tycraap separat
nargcaH ed; RE
IT m 139px|RE x IE|Uo x V3 [RA x Id and RA
Hexuen [+ Uo x separat
V3 ed
IT m  With|RE x IE|Uo x V3 |RA x Id
existing |+ Uo x
earth [\3
fault
TYNXYYP Key

m — banryynamxug rasapgyynrbiH ramTasn
anb X34WNH YYCC3H yen.
a — Toouox y39x Wwaapgnararym.
b —442.2.2-bIH X0€p Jaxb A0rosT Mepunr ys3.

m With existing earth fault in the installation.
a No consideration shall be given.
b See 442.2.2 second paragraph.

TAUMBAP 2 -

waaponaeble

mexeepeMXulH

yUnodespulH

Hav

u1

0asmamxuliH

6ba U2-0 masux
Xy403nulH

MOHOe

myceaapiriaeble

myp

xam

NOTE 2 The requirements for Ul and U2
are derived from design criteria for insulation
of low-voltage equipment with regard to

temporary  power-frequency

overvoltage

Xy403/1ulH XyebO moouox 3ypaza mecrulH
warneyypaac eapaacaH (2-p XycHazmule
M6H y3).

(see also Table 2).
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TAUJIBAP 3 — Caapmaz us2 Hb|NOTE 3 In a system whose neutral is
mpaHcgopmMamopbiH 030 cmaHuybiH | connected to the earthing arrangement of

easapdyynax bauteyynamxmat Xxo516020COoH
cucmemMd moHoz mexeepemx bapusnabiH
eadHa baupnacaH yed ea3apdyyricaH
b6ypxyynd opooayld myceaapriagbiH X0Ep
mand ulum yunodeapultH OasmaMxutH myp
X3m Xy403/1 MeH yyC3x33p MOOUHO.

the transformer substation, such temporary
power-frequency overvoltage is also
expected across insulation which is not in an
earthed enclosure when the equipment is
outside a building.

TAUTIBAP 4 TT 6a TN cucmemd
“xonboadcoH” 6osoH “myczaapnazdcaH”
23032 Hb RE 6a RB-uiH uaxunzaaH
xonbonmeiz xanH3. IT cucmemd RE 6a Z-
UlH uyaxuneaaH xonbonm, meH RE 6a RA-
UUH xon16051mbie X311H3.

NOTE 4 In TT- and TN-systems the
statement "connected" and “separated"
refers to the electrical connection between
RE and RB. For IT-systems it refers to the
electrical connection between RE and Z and
the connection between RE and RA.

442.2.2 YnnaBapumnH OaBTaMXWWH | 442.2.2 Magnitude and duration of power-
PMTAMUH  XYYAINIMMH  X3MX33  6a|frequency fault voltage

YPrasknax xyrauaa

Ham  xyygenuiH  GauryynamxuinH  un| The magnitude and the duration of the fault
Aamxyynax xacar 6a raspblH XO0poH[, yycax | voltage Uf (as calculated in Table 1) which
romTimiH - Uf  xyypganminH  xamka3 Oa|appears in the LV installation between

YPrarmknax xyrauaa (1-p XYCH3rTMiH paryy
TOOLICOH) Hb FAMTaN YPrarmknax XxyrauaaHg
2-p 3yprurMH wMypyuraap Uf-o TOrtoocoH
yTraac xaTpaxryn 6anHa.

exposed-conductive-parts and earth, shall
not exceed the values given for Uf by the
curve of Figure 2 for the duration of the fault.

EpovnH yen Ham Xy4ygonumH CUCTEMUWNH
PEN pawmxyynardyummr HIarasc OJIOH UarT
razaptam xonboHo. 3QH3 TOXMONZONA HWUNT
3CaPryyuan OyypHa. OnoH uarT
razapgyyncad PEN pgamxyynarymnmH XyBb[,
Uf-ninr gapaax 6angnaap Toouox 605Ho:
Uf=0,5xRE x IE

Normally, the PEN conductor of the low-
voltage system is connected to earth at
more than one point. In this case, the total
resistance is reduced. For these multiple
grounded PEN conductors, Uf can be
calculated as:

Uf=0,5x RE x IE

TAUTIBAP — Mazadnan 6a cmamucmukutiH
HOMOMI200HO Myri2yypracaH 3H3 Mypyl Hb

HaM  Xy40anuuH cucmeMulH caapmae
Oamxyynaa4duda 368X6H
mpaHcghopmMamopbiH 030 cmaHubIH

easapdyynax b6auzyynamxud ea3zapdyyricaH
9Ha2UliH, XxameulH maaayl moxuonodsbiH
apcOanulH 6aza myswHulie UN3PXUUIIHS.
bycad moxuondnsiH ydupdamxute [EC
61936-1-0 e2CeH.

OX CYPBAJIDK: IEC 61936-1:2021, 12-p

3ypae

NOTE On the basis of probabilistic and
statistical evidence this curve represents a
low level of risk for the simple worst case
where the low-voltage system neutral
conductor is earthed only at the transformer
substation earthing arrangements. Guidance
is provided in IEC 61936-1 concerning other
situations.

SOURCE: IEC 61936-1:2021, Figure 12
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Fault voltage duration

600

Fauit voltage Uy (V)

100

2-p  3ypar ©Hpep  XyuyalanIMnMH
CUCTEeMUINH rasapayynrbiH r3IMTIIMMH yen

30BLUGOPOraAex rIMTIUAH Xy4aarn

1000 10 000

Fault voltage duration

100
Time of duration 1 (ms)

1000 10000

Figure 2 — Tolerable fault voltage due to
an earth-fault in the HV system

AaBTaMXWUWH
X3MX33 ©Oa

442.2.3 YunaBapumH
XYYAINIMAH  avaansblH
YPrarxnax xyrauaa

442.2.3 Magnitude and duration of power-
frequency stress voltages

©OHOep Xy4OonunH cuctemp rasapgyynrbiH
rAMTANT  YYCC3HI3C  HaMm XY4O9MNNH
OanryynamXxmmH Ham XYYO3NMAH  TOHOr
Texeepemxung 1-p  XYCHAarTUMH  garyy
TooLorgox yUnaBapumnH JaBTaMXUWH
XyyganunH avaannbiH (U1 6a U2) xamxaa
0a yprasmknax Xxyrauaa Hb 2-p XYCHArTag
OrCeH Luaapanaraac xaTpaxrymn 6anHa.

The magnitude and the duration of the
power-frequency stress voltage (U1 and U2)
as calculated in Table 1 of the low-voltage
equipment in the low-voltage installation due
to an earth fault in the high-voltage system
shall not exceed the requirements given in
Table 2.

©Hpep xyupanunH/Ham XYYAITNNH
CUCTEMUNH 6anryynamxummH
rasapayynrbiH TOHOI TOXOOPOMXKUL
raIMTIIUNAH 3eBLIeOpOraex

YWnaB3apumnH
AaBTaMXWUWH
XY4YA3UMAH avaanar

YPramknax xyrauaa t

>5s Uo + 250V

<5s Uo+ 1200V

Duration of the earth|Permissible power

fault in the high-|frequency stress

voltage system t voltage on
equipment in low
voltage installations
U

>5s Uo + 250 V

<5s Uo + 1200V

Caapmar pawmxyynardrym cmuctemg Uo Hb
Lyram XoopoHAbIH xXy4aan 6anHa.

In systems without a neutral conductor, Uo
shall be the line-to-line voltage.

TAUTIBAP 1 — XycH32muliH 3XHUU Mep Hb
macnax Xxyesauaa ypm eHOep Xy4Oa/ulH
cucmemod, Kuwaanban mycaaapnazocaH
caapmazmad 60s10H pPE30HaHChbIH
easapdyyneamad ©eHOep Xy40anulH
cucmemd xamaapHa. Xoép Oaxb Mep Hb
macax xyeayaa 602UHO eHOep Xy4O3nulH
cucmemd,  Kuwd33nban  baza  OypaH
3capeyyus1aap easapOyyrncaH eHOep
Xy4yoanutH cucmemO xamaapHa. 30233p
XO0EP Mep Hul330 Ham Xy4yOasulH MOHOo2
mexeepemMxuliH mycaaapnazbie

NOTE 1 The first line of the table relates to
high-voltage systems having long
disconnection times, for example, isolated
neutral and resonant earthed high-voltage
systems. The second line relates to high-
voltage systems having short disconnection
times, for example low-impedance earthed
high-voltage systems. Both lines together
are relevant design criteria for insulation of
low-voltage equipment with regard to
temporary power frequency overvoltage, see
IEC 60664-1.
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yunoespuliH 0OasmamXuuH myp  xam
Xy4y0anulH Xyeb0 MmMOOUOX 3ypaz mecriuliH
xonbozdox warnayyp 6onHo; IEC 60664-1-
ute ys3.

TAUTIBAP 2 Caapmaz Uus2 Hb
mpaHcghopmMamopbiH 030 cmaHUubIH
2asapdyynax baueyynamxmaut xo0516020COH
cucmemd moOHO2 mexeepemx bapurebiH
eal0Ha balpnacaH yed ea3apdyyrncaH
b6ypxyynd opooayd myceaapriazbiH X0Ep
mand uldm yundeapultiH 0asmamMxultiH myp
Xam Xy403s51 MEH yyCaX33p MOOUHO.

NOTE 2 In a system whose neutral is
connected to the earthing arrangement of
the transformer substation, such temporary
power-frequency overvoltage is also
expected across insulation which is not in an
earthed enclosure when the equipment is
outside a building.

442.2.4 XasraapbliH
waapanara

TOOUOOHA TaBuUX

442.2.4 Requirements for calculation of
limits

1-p XYCHIrTa9p LwWaapacaH Toxuongong
YUNOBOPUWH  JaBTaMXWWH  3eBLUeepergex
XYYO3NMMWH ad4aanarn Hb 2-p XYCHIrTa erceH
yTraac xaTpaxryn 6amHa.

Where required by Table 1, the permissible
power-frequency stress voltage shall not
exceed the value given in Table 2.

1-p XYCHOrTa3p LWaapacaH Toxuongong
YANABIPUNH  OJaBTaMXWUNH  3eBLUeepergex
FOMTIIMAH  XY449Nn Hb 2-p 3ypart erceH
yTraac xaTpaxryn 6anHa.

Where required by Table 1, the permissible
power-frequency fault voltage shall not
exceed the value given in Figure 2.

HUATUIAH waxunraaH TYradx CUCTEMIIC HaMm
XY4Oana3p  TaXIdrggar  GanryynamxunH
XyBba 442.2.2 6a 442.2.3-bH Wwaapanarbir
XaHracaH rax y3sHa.

The requirements of 442.2.2 and 442.2.3 are
deemed to be fulfiled for installations
receiving a supply at low-voltage from a
public electricity distribution system.

[323px wWaapanarbir XxaHraxblH Tyng eHaep
XY4OanuMnH cucTeMmnH onepatop 6a Ham
XYYO3IMAH CUCTEMUIMH yrcparymmH XOOpOHA
yangaa waapanaratan. [1aspx waapgnarbiH
ovenant Hb ron TeneB IEC 61936-1-ninH
Waapgnarbir  MeH XxaHrax éctoM [a3g
CTaHUbIH Yyrcpard, 933MLUMrY, ornepatopblH
xapuyunarag xamaapHa. imaac U1, U2 6a
Uf-nintH Toouoor HaMm Xy4gdsiMiH CUCTEMUNH
yrcpard epannH yen Xumx waapgnararym.

To fulfl the above
coordination  between the
operator and the LV-system
necessary. Compliance with
requirements  mainly falls
responsibility of the substation installer,
owner, operator for whom it is also
necessary to fulfil requirements provided by
IEC 61936-1. Therefore the calculation for
U1, U2 and Uf is normally not necessary for
the LV system installer.

requirements,
HV-system
installer is
the above
into  the

[93px waapanarbir xaHrax 0onoMXunT apra
XOMXKI3HA, XKNLLIIAN63N:

* eHgep 6a Ham Xy4asanuiiH rasapgyynax
Baniryynamxmnr XoopoHA Hb Tycraapnax;

* HaM XYYO9NUNH CUCTEMUIMH rasapayynrbiH
TOPSIMNT eepunex;

* ra3pblH RE acapryyunuir 6yypyynax 33par
OpPHO.

Possible measures to fulfil the above
requirements are for example:

* separation of earthing arrangement
between HV and LV;

 change of LV system earthing;

* reduction of earth resistance RE.
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4423 TN ©6a TT cuctempg caapmar|442.3 Power-frequency stress voltage in
Aamxyynard TacapcaH yea  yycax|case of loss of the neutral conductor in a

YANAB3PUMAH AaBTaMXUWH  XYYA3NUWH
avyaanan

TN and TT system

OnoH dasblH CUCTEMUIH caapmar
Aamxyynard TacapBan YHACSH, [fasxap,
XYYUTIACIH Tycraapnara 60OMNOH LWyramblH
pgamxyynard 6a caapmar gamxyynardyviH
XOOPOHAOX Xyy4ang 30puynaH X3BuWH yTra
TOrTOOCOH OYpanasaxXyyH Xacryygs4 Lwyram
XOOPOHAbIH Xy44an Typ XyrauaaHg YAn4mmk
Oonoxbir  xapransaH y3H3.  XyyganuiH
avaanan U = V3 Uo xypTan xypy 60mHo.

Consideration shall be given to the fact that,
if the neutral conductor in a multi-phase
system is interrupted, basic, double and
reinforced insulation as well as components
rated for the voltage between line and
neutral conductors can be temporarily
stressed with the line-to-line voltage. The
stress voltage can reach up to U =3 Uo.

442.4 Caapmar gamxyynardy TyraaracaH
IT cuctema razapayynrbiH raMTan YYCC3H
ven YWnaBapumH OaBTaMXWUNH
XY4A3/IMAH a4aanan

442.4 Power-frequency stress voltage in
the event of an earth fault in an IT system
with distributed neutral

IT cuctemuiiH  wyrambliH  gamxkyynary
caHamcapryn rasapgyynban  wyrambiH
Aamxkyynardy 6a caapmar JamxyynarduinH
XOOPOHOO0X Xy4A4ana 30puynaH X3BuUWH yTra
TOFTOOCOH Tycraaprnara 6yty OypangaxyyH
X3Cryyaas LwWyram XOOPOHAbIH Xyy4an Typ
XyrauaaHg ywnuumk ©Gonoxbir xapransaH
V3H3. XyuganuiiH avaanan U = 3 Uo
XYPTan xypy 60mHo.

Consideration shall be given to the fact that,
if a line conductor of an IT system is earthed
accidentally, insulation or components rated
for the voltage between line and neutral
conductors can be temporarily stressed with
the line-to-line voltage. The stress voltage
can reach up to U = V3 Uo.

442.5 WWyrambiH aamxyynary 6a caapmar
AaMXyyrnariMmH xoopoHp 60ruHo 3anraa
YYCC3H yen VYWNAB3pUWH AaBTaMXUWH
XY4A3NUMNH a4aanan

442.5 Power-frequency stress voltage in
the event of a short-circuit between a line
conductor and the neutral conductor

Ham xyyganunn Ganryynamxkung  ¢asbiH
paamxyynard 6a caapmar gamkyynardyuiH
X00poHA ©OornHo 3anraa yycsan ©ycag
wyrambiH  gamxyynard  6a  caapwmar
AamKyynardumH XO0OpOoHOOX Xyygan 5 s
XypTan xyrauyaaHg 1,45 x Uo ytrag Xxypu
©onoxbIr xapranaaH y3Ha.

Consideration shall be given to the fact that
if a short-circuit occurs in the low-voltage
installation between a phase conductor and
the neutral conductor, the voltage between
the other line conductors and the neutral
conductor can reach the value of 1,45 x Uo
foratimeupto5s.

443 Araap MaHAnblH rapantam Oyroy
C3Mr3H 3anrantaac Yycax Typ 3YyypblH
X3T XY443N133C Xamraanax

443 Protection against transient
overvoltages of atmospheric origin or
due to switching

443.1 EpeHxun 3yun

443.1 General

443 pyraap 3ynng  TOXKOAMUWUH - TYraax
CUCTEMI3P AaMXWH UP3X araap MaHgmbiH
rapanta’ Typ 3yypblH X3T Xy44on, YyHO
TOKIANUAH cucTeMa Wwyya asHra Oyyx
TOXMOMAOS, MOH C3Mr3H 3anrantbiH  X3T
XYy44anaac  uaxunraaH — 6anryynamkumnr
Xamraanax waapgnarbir  TOrTOOHO. 443

Clause 443 specifies requirements for
protection of electrical installations against
transient overvoltages of atmospheric origin
transmitted by the supply distribution system
including direct strikes to the supply system
and against switching overvoltages. Clause
443 does not specify requirements for
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ayraap 3yin Hb Gapunra 6Gavryynamxug
wyyn 6yloy ovp opuumpa asiHra OyycHaac
YYCaX TYp 3yYpPbIH X3T XY4A3/193C XaMraanax
Laapasiarbir TOrTOOXIym.

protection against transient overvoltage due
to direct or nearby lightning strokes on the
structure.

TAUJIBAP 1 — bBapunea 6alieyynamxud
wyyd 6yry oup op4yumO asiHea byycHaac
YYcox myp  3yypbiH Xam  Xy4037133C
Xameaanax 3pcOanuiH youpodnazbie IEC
62305-2-00c y3.

NOTE 1 For risk management for protection
against transient overvoltage due to direct or
nearby lightning strokes on the structure,
see |IEC 62305-2.

EpeHxnngee  canraH  3anrantbiH  X3T
XYY4O9NMUWH  Janany, Hb araap MadAfblH
rapantam Typ 3YypblH X3T XYYO3MUNHXI3C
Gara 6angar Tyn araap MaHanbiH rapantamn
TYP 3yYpblH X3T Xyyganaasc Xxamraanax
Wwaapgnara Hb  epaviH  yen  COnroH
3anranTblH X3T XYYO3NMUNH XamraananTbir
MEH XxamapHa.

In general, switching overvoltages have
lower amplitude than transient overvoltages
of atmospheric origin and therefore the
requirements regarding protection against
transient overvoltages of atmospheric origin
normally cover protection against switching
overvoltages.

Araap mMaHAnblH rapanTtan Heneenneec Typ
3yypblH  X3T  Xy4ganuWMH  XamraananTt
cyypunyynaaryi 60n ConraH 3anrantbliH XaT
XY44onaac Tycd4aa — xamraanant XWX
Wwaapanara yycy 6onHo.

If no transient overvoltage protection against
disturbances of atmospheric origin is
installed, it can be necessary for protection
against switching overvoltages to be
provided.

TAUJIBAP 2 — CoanesH 3anzanmaac yycax
Xam Xy40351 Hb azaap MaHOsnbIH 2apasnmad
myp 3yypbiH X3m Xy403/193C YP23IKIIIX
Xyeauaa ypm, 3Hepau uxmad 6alix 60sHO.
443.4-utie y3.

NOTE 2 Overvoltages due to switching can
be longer in duration and can contain more
energy than the transient overvoltages of
atmospheric origin. See 443.4.

Araap MaHAnbIH rapantan Typ 3yypblH X3T
XYYOINMUWH Y3YYNANT gdapaax XYYuH 3yunaac
XxamaapHa:

TIOKIAMMAH  TYradx CUCTEMUNH Tepen
(ra3ap goopx acxyn araapbiH);
OanryynamxminH axmanunH  TOKINMUNH
Tang [op  XaskK  HAr  X3T  Xyyganaac
xamraanax Texeepemx (SPD) 6anraa acax;
TOKIAMMNH  CUCTEMUNH  XYYOISTUNH
TYBLUWH.

The characteristics of transient overvoltages
of atmospheric origin depend on factors
such as:

— the nature of the supply distribution system
(underground or overhead);

— the possible existence of at least one
surge protective device (SPD) upstream of
the origin of the installation;

— the voltage level of the supply system.

TAUTIBAP 3 — Acaap MaHOnbIH 2apanmad
myp  3yypblH Xam  Xy4035ulH  Xy8b0
easzapdyyrncaH  6o5i0H  e2asapldyynaaayl
cucmemuue sinieaH asy y3axayu.

NOTE 3 As regards transient overvoltages
of atmospheric origin, no distinction is made
between earthed and unearthed systems.

Typ 3yypblH X3T Xy443M133C Xamraanantbir
X3T XYy4ygomraac xamraanax TexeepeMx
(SPD) cyypunyyrk xaHraHa.

Protection against transient overvoltages is
provided by the installation of surge
protective devices (SPDs).

SPD-wir |IEC 60364-5-53:2019-niH 534
ayrasp  3ymn 6onoH IEC  60364-5-
53:2019/AMD2:2024-unH 534 gyrasp 3ywng

Selection and installation of SPDs shall be in
compliance with IEC 60364-5-53:2019,
Clause 534 and IEC 60364-5-
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HUILYYN3H COHrOX, CyypuIyynHa.

53:2019/AMD2:2024, Clause 534.

ToxoanuiH wyramg SPD waapgnaratam
6on xapwunuaa XonbooHbl Lyram 33par

If there is a need for SPDs on the power
supply lines, additional SPDs on other lines

6ycag wyramg HamanT SPD cyypunyynaxeir |[such  as  telecom lines are also
M6H 3eBnex banHa. recommended.
Orergen gamxkyynax cuctemasp pamxuH|Requirements  for  protection  against

NPaX TYP 3YYPblH X3T XYYA3N33C Xamraanax
Wwaapanarbir 443 ayraap 3ynng
xampyynaaryu. IEC 61643-22-bir y3.

transient overvoltages transmitted by data
transmission systems are not covered by
Clause 443. See IEC 61643-22.

443 pyraap 3ywn Hb X3T XYYO9SIMUAH Yp
paraBap [dapaax obbekton  Hemneenex
Banryynamxug xamaapaxrym:

a) TOCPax apcaanTan bapunra Ganryynamx;
b) aBapan Hb Xypa3anaH 6ynM OpuYMHL MEH
Heneernex 6onomxron 6apunra banryynamx
(knwaanban xumurH ByrOy uaupar MAaIBXT
anrapan).

Clause 443 does not apply to installations
where the consequences caused by
overvoltages affect:

a) structures with a risk of explosion;

b) structures where the damage can also
involve the environment (e.g. chemical or
radioactive emissions).

443.2 XO00OCOH

443.2 Void

443.3 X0oOCOH

443.3 Void

443.4 X3T Xy4a3rIMnH XAHanT

443.4 Overvoltage control

XaT Xy4ydonunH yp garaesap gapaax 3ynng
Heneenex 6on Typ 3yypblH X3T XYy443rMIH
xamMraananT XUNHa:

a) XYHMA aMb Hac, XWULWIdN0ban awynrym
axunnaraaHsol YNAYMnrag, AMHINITUIH
TyCnamMXuUinH 6anryynamx;

b) HuATUAH ynunuunraa 6a CcoénbiH 6B,
XKULWSANO3N HUATUMH YANYUTad Tacangax,
M333IMNH TEXHOSOIMMINH TEB, MY3€eN;

C) Xygangaa 93CxXyn yYWnaB3pnanuinH ynn
axunnaraa, Xuwaanodan 3ouug 6yygan,
GaHK, ynnaBap, xyaangaaHsl TeB, Xe4ee ax
axywmH ax axymu.

Protection against transient overvoltage
shall be provided where the consequence
caused by overvoltage affects:

a) human life, e.g. safety services, medical

care facilities;

b) public services and cultural heritage, e.g.
loss of public services, IT centres,
museums;

c) commercial or industrial activity, e.g.
hotels, banks, industries, commercial

markets, farms.

bycag ©Oyx Toxuongona Typ 3YypblH X3T
XYY4O9NMUWH  XaMraananTt  Llaapgnarartan
9CAXUUI TOrTOOXbIH Tyng 443.5-biH garyy
3PCOANIMAH  YHAMNMA3  XMWHA. OPCOdSIMNH
YHOMr3a  XUUraarym 6on uaxumnraaH
Ganryynamxmg Typ 3yypblH X3T XYY43MAH
xamMmraananT XUnH3.

For all other cases, a risk assessment
according to 443.5 shall be performed in
order to determine if protection against
transient overvoltage is required. If the risk
assessment is not performed, the electrical
installation shall be provided with protection
against transient overvoltage.

Maxg93 xamMmraanax LuaxunraaH
BGanryynaMmxmimH HUAT SOUNH 3acCrMWUH YH3
U3H3 Hb BawnryynamxumnH axnang OGanpnax
SPD-UMH 3QMMH 3aCrMiMH YH3 L3HUAH TaB
AaxvH uxaac bara 6on HAr amnbiH OPOH
cyyuaHg Typ 3yypblH X3T  XYY43SMIAH
XxaMraanant waapgaxrym.

However the transient overvoltage protection
is not required for single dwelling units
where the total economic value of the
electrical installation to be protected is less
than five times the economic value of the
SPD located at the origin of the installation.
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ConroH 3anranTblH  X3T Xy44dan  yycrax
Maragnantan, acxyn 6anryynamkuiH XxaT
XYYO9NMUAH  aHrMNnNbIH - garyy  TOrTOOCOH
yTraac WX  Heneesien  yycrax  TOHOT
TOXOOPOMXKUNH XyBb, CINMAH 3anranTtbiH X3T
XY4OoNMMAH  XaMraanantbir  aB4  y39X
Xapartan. XKuwaanban HaMm  XyY449NURH
reHepartop Ganryynamxuimr TIXKIIX,
WHOYKUMAH Byloy GarTaamxunH adaanan
(xegenryyp, TpaHcdopmaTtop,
KOHOeHcaTopblH  Oartapen), apumm  Xyd
xagranax TexeepemX 3CXyn uxX ryuasvmH
avyaanan cyypunyyncaH ToXuongorn.

Protection against switching overvoltages
should be considered in the case of
equipment likely to produce switching
overvoltages or disturbances exceeding the
values according to the overvoltage category
of the installation, for example where a LV
generator supplies the installation or where
inductive or capacitive loads (e.g. motors,
transformers, capacitor banks), storage units
or high current loads are installed.

TAUTIBAP HudmutH  yin4yunassHud
balieyynnaza aeaapbliH wyaam0 SPD
cyypurnyyncaH moxuonosnbiH Xam Xy403/1uliH
XsiHanmsiH youpOamxuuz B xascpanmad
©2C6H.

NOTE Annex B provides guidance for
overvoltage control where utility provided
SPDs are installed on overhead lines.

OHOep XYYOSNIMAH  TYrasax  CYIDKIQHIIC
Tycgaa TpaHcdopmaTopaap OaMXWH
TIXKIIrAA3r HAM XYYAINUNH BanryynamxminH
(KMwaanban  yANaBOPNANIUNH  X3PIrnaa)
XyBb[, asiHrbIH YyrIMaac yyCcax X3T Xy44anaac
Xamraarnax HOManNT Xaparcnumr
TpaHcopMaTopbiH 6HOSP XYYARNUUH Tang
cyypuryyrnax Hb 3yWTaN.

For a low-voltage installation supplied from a
high-voltage distribution network through a
separate transformer (i.e. an industrial
application), additional means for protection
against overvoltages due to lightning should
be installed on the high-voltage side of the
transformer.

443.5 dpcA3nNUNH YHINI33HUN apra

443.5 Risk assessment method

TAUJIBAP 1 — bBapunea 6aticyynamx 6a
myyHul  yaxusrzaaH cucmemutie asiHea
60s10H azaap MaHOIbIH eapanmadt
umnynbcaac xameaanaxad IEC 62305-2-bie
X3PI2I3H3.

NOTE 1 For protection of a structure and its
electrical systems against lightning and
surges of atmospheric origin, IEC 62305-2
applies.

Araap MaHanblH rapanTtal Typ 3YypblH X3T

XY4OonvH  Xamraanant  waappgnaraTtan
ACIAXUNT TOOOPXOMNOXos TOOLIOOJICOH
apcoanunH  TyBwuH (CRL)-r  X3parnaHa.

CRL-unr gapaax TOMbEOIroop OSIHO:
CRL =fenv / (LP x Ng)
3HL fenv Hb op4Hbl KO3(hmUneHT Gereen

Calculated risk level (CRL) is used to
determine if protection against transient
overvoltages of atmospheric origin is
required. The CRL is found by the following
formula

CRL =fenv/ (LP x Ng)

where

fenv-uiH  yTreir - 3-p  XyCHartTMMH paryy|— fenv is an environmental factor and the

TOOLHO. value of fenv shall be calculated according
to Table 3;

OpuuH fenv Environment fenv

XepeermnH 6a xoT|85 x F Rural and suburban|85 x F

OPYMbIH OPYMH environment

XOTbIH OPYMH 850 x F Urban environment 850 x F

F KO3 PULMEHTUNH yTrbIr O6yx | The value of coefficient F shall be taken
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Ganryynamxmg 1-Tan TaHUYY aBHa.

equal to 1 for all installations.

Ng — uaxunraaH gamxyynax wwyram G0roH
TYYHA xonb6oracoH 6apunra 6anryynamMmxumnH
Ganpwwung xamaapax raspblH ragaprag
asHra 6yyx Hart (kung km? Tytamg O6yyx
asiHrbIH TOO).

Ng is the lightning ground flash density
(flash per km2 per year) relevant to the
location of the power line and connected
structure;

TAUJIBAP 2 — IEC 62305-2:2010-utiH A.1-
uliH Oaeyy xunod asiHeamadu 25 edep balix Hb
xund km? mymamoO 2,5 yOaa asHza 6yyx
ymeamau maHUsH3. YyHutue Ng = 0,1 x Td
momMbEOHOOC eapaacaH 6ezeed Td Hb Xunod
asiHeamau e0pulH Mmoo (KepayHbl My8WUH)
oM.

NOTE 2 According to IEC 62305-2:2010,
Clause A.1, 25 thunderstorm days per year
are equivalent to a value of 2,5 flashes per
km2 per year. This is derived from the
formula Ng = 0,1 x Td, where Td is the
number of thunderstorm days per year
(keraunic level).

OpCAdNUNH YHaNra3HuM LP ypTeir gapaax
Oangnaap TOOLHO:

LP = 2 LPAL + LPCL + 0,4 LPAH + 0,2
LPCH

3HAO
LPAL — HamMm Xy4OonuWH araapbliH LWyrambliH
ypT (km);

LPCL - Ham XxXy4yganuiH rasap [oopX

kabenunH ypT (km);
LPAH eHaep
wyrambiH ypT (km);
LPCH - eHaep Xyy4ygonuuH rasap [oopx
kabenuiH ypt (km).

- XYY4O9NMWH  araapblH

the risk assessment length LP is calculated
as below:

LP = 2 LPAL + LPCL + 0,4 LPAH + 0,2
LPCH

where

LPAL is the length (km) of the low-voltage
overhead line;

LPCL is the length (km) of the low-voltage
underground cable;

LPAH is the length (km) of the high-voltage
overhead line;

LPCH is the length (km) of the high-voltage
underground cable.

Huit ypt (LPAL + LPCL + LPAH + LPCH)-
bir 1 KmM-33p, 3CXyn uaxunraaH CyrmKaaH4
CyypunyyrncaH 93XHUM  X3T  XY4O9NUMH
XamMraanax Texeepemxeec OGanryynamxminH
OpOX U3r XYpTanx 3auraap Xxdsraapniax
bereeq anb Gara yTrbIr aBHa.

The total length (LPAL + LPCL + LPAH +
LPCH) is limited to 1 km or by the distance
from the first overvoltage protective device
installed in the power network to the
entrance of the installation, whichever is
smaller.

Tyraax CyrmkaaHUW ypTbIr Byxang Hb 3CXyn
XACArynaH mMagaxryn 6on HUAT ypTeir 1 km
6onroxoa yngax 3amr LPAL-TaM TaHUYY rax
aBHa.

If the distribution networks lengths are totally
or partially unknown then LPAL shall be
taken equal to the remaining distance to
reach a total length of 1 km.

Knwaanban 3eBxeH rasap Aoopx kabenumnH
3am (kmwa3 Hb 100 m) magaraax GamBan
LPAL-uir 90 m-Tam T3HUYY T[I3X aBHa.

For example, if only the distance of the
underground cable is known (e.g. 100 m),
then the LPAL shall be taken equal to 90 m.

Toouox ypTYYyabIr xapyyncaH | An illustration of an installation showing the
GanryynamxunH gypcrnanunr  3-p  3yparT |lengths to consider is given in Figure 3.
Y3YYFCaH.

Tynxyyp: Key

1 — 6GanryynamxunH axnan;

2 — LV/HV TpaHcdopmaTop;

3 — X3T Xyygan xsasraapnary (XaT Xy4asanuimiH
Xamraarnax TOXeepemx).

1 origin of the installation

2 LV/HV transformer

3 surge arrestor (overvoltage protective
device)
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Figure 3 - lllustration of an installation

showing the lengths to consider

Xapae CRL = 1 000 6on araap MaHAJIbIH
rapantam Typ 3YyypblH X3T XyY4Z43nWUWH
XamraananT waapaaxryu;

Xapae CRL < 1 000 6on araap maHAnbIH
rapanta Typ 3yypblH X3T XYy4O3NUWH
XxamMraananTt waapgnaraTtan.

>

If CRL 1 000, no protection against
transient overvoltages of atmospheric origin
is required;

If CRL < 1 000, protection against transient
overvoltages of atmospheric origin is
required.

TAUJTIBAP 3 — CRL moouyoonsbiH xuwase A
Xxaecpanmad e2CeH.

NOTE 3 Examples of calculations of CRL
are given in Annex A.

443.6 X3BUAH WUMNYNbLCUAH XYYASNUAH
aHrmnan (XaT Xy4a3/IMMH aHrunan)

443.6 Classification of rated
voltages (overvoltage categories)

impulse

443.6.1 X3BUAH UMNYNbCUAH XYYAINUNH
aHrMNNbIH  (X3T XYY4A3NMUAH aHTUNSIbIH)
3opunro

443.6.1 Purpose of classification of rated
impulse voltages (overvoltage
categories)

443.6 O34 3yvng TOHON TOXOOPOMXKUMH XaT
XYYO9IMAH  aHrMANbIH - Tanaap M3433nan
OrHe.

Subclause 443.6 gives information on the
overvoltage category of the equipment.

TAUTIBAP — Xam Xy4ydsnulH aHaussmble
myceaapiaabiH ysndyynanmbiH 30pUI200p

uaxureaaH baticyyrnamxulH oomop
modopxouisidoe 662660 x38UlH UMIYIbCUUH
Xy4yo03anmali MmOoHo2 mexeepemMxulH

x05160200x aHausnble 4-p XycHI2mao 62CeH.

NOTE Overvoltage categories are defined
within electrical installations for the purpose
of insulation coordination and a related
classification of equipment with rated
impulse voltages is provided in Table 4.

XOBUWH  UMMYSNIbCUAH  XYYOQNUUT  HaMm
XyyganunH - uaxunraaH — Ganryynamkaac
Wyya TOXKOIrgA3r TOHOr TOXOOPOMXKUNT XAT
XYYO3NUH aHrmnang aHrmnaxag XxaparnaHa.

The rated impulse voltage is used to classify
equipment energized directly from the low-
voltage electrical installation into overvoltage
category.

XOBUWH XYYO9SIMAH Jaryy COHrOCOH TOHOr

TOXOOPOMKUINH X3BUMNH UMNYNbCUAH
Xyyganuur YUAYMNradHNI TacpanTrym
Gangan OONOH raMTNAMAH  36BLUEBPeraex

9PCOSNMMNH  XYBbA, TOHOI TOXO6POMXKUNH
0anaH GananbiH eep eep TYBLUHUWI AnraH
TOITOOX 30PUNTOOP OrCeH.

Rated impulse voltages for equipment
selected according to the nominal voltage
are provided to distinguish different levels of
availability of equipment with regard to
continuity of service and an acceptable risk
of failure.

IEC 60664-1-uiH paryy 3eBXeH TOHOr
TOXOOPOMXUNH UMMYNbLC Jaax Xyy4ang
TynryyprnacaH eepunH  X3T  XYYO9SIMWH
XAHaNT Aapaax LwantraaHaap XaHrantrym
6amxk 6onHo:

— TOXO3AMUMH TYrasx CUCTEMI3P [OaAMXKUH

It is possible that inherent overvoltage
control based only on the impulse voltage
withstand of the equipment in accordance
with IEC 60664-1 is not sufficient, because:

— transient overvoltages transmitted by the
supply distribution system are not
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MPaX TYP 3YYPblH X3T XY4YA43n Hb WX3HX
Ganryynamxma  adaannblH  Tan pyy
M343rgaxyny, 6yypaarryn. AHIMNCaH XaBuH
UMMYNbCUAH  XYY49n4 — HUWLUC3H  TOHOr
TOXOOPOMXUNT TYp 3YYPbIH X3T XYy449Nnaac
xamMmraanx, rAMTINNH apcoanunr
3eBLUeepergex TyBWHUHA ByypyyncHaap Gyx
GanryynamxuiH TycraapnarbiH
yanayynanTtbIr XxaHrax 60sHo;

— araapblH LWyram aryynaaryn, 6yxangas
rasap [JOOpX HaM XyyOasnuMiH CUCTEMIIC
TXI3raaar Ganryynamxug  MMNynbCUAH
rynaan 60M0oH asiHrbIH N'YMASIMAH X3Car rasap
Aoopx kabenuap TapxaHa;

— TOHOT TEXEOPOMKUNT UXIBYUNSH LiaXuiraaH
TIKIAMNAH Wyram 6a ereranviiH LWyram rax
M3T XOEp eep YMNUUNraaHA 33par xonboaor.
AwurnantbliH TypLlunaraac xapaxapg,
UMMYNbCTAN XONOOOTON 39BAPIANUNH NXIHX
Hb WMAM TEPSIMMH TOHOI TexeepemXxuns
TOXMonAaaor.

significantly attenuated downstream in most
installations. Insulation coordination can be
achieved in the whole installation, by
transient overvoltage protection of the
equipment corresponding to the classified
rated impulse voltage, reducing the risk of
failure to an acceptable level;

— in installations supplied by a completely
buried low-voltage system not including
overhead lines, surge currents and partial
lightning currents are distributed via the
underground cables;

— equipment is often connected to two
different services, e.g. power line and data
line. Field experience shows that much
surge related damage is experienced on this
kind of equipment.

Cuctema xamraanax XamrmmH magpaMTrn
TOHOI TOXOOPOMXUNH X3BUAH UMMYNbCUNH
UW xyuganuinr (IEC 60664-1-nnr y3), acxyn
TOHOI TOXOOPeMXWWH axwunnaraa Typ
Tacangax Hb HOUTOWM TOXMONOOnA TOHOr
TOXeepeMXUNH TyBwWHUA aapxnaar (IEC
61000-4-5-bIr y3) xapransaH y39X
WwaapanaraTan.

It is necessary to consider the rated impulse
voltage UW (see IEC 60664-1) of the most
sensitive equipment to be protected in the
system or, in cases where a temporary loss
of function of equipment is critical, the
equipment level immunity (see IEC 61000-4-
5).

443.6.2 TOHOr TOXOOPOMXMUH XIBUWUH
MMNYJIbCUUH Xy4YAaan 6a X3aT Xyu4yasanunH
aHrunan

443.6.2 Rated impulse voltages of

equipment and overvoltage categories

[apaax 3ymncuir aHxaapHa.

The following points shall be noted:

a) Xat xyyganunH IV aHrnang xapransax
XOBUNH  UMMYSNIbCUAH  XYYO3NTON  TOHOT
TOXOOPOMX Hb LaxunraaH OGanryynamxuir
ragaaj uaxunraaH apymMM XYYHUM CYImKIaHA
(HANTUIAH acXyn XyBWUWH) Xonbox uar O33p
Oytloy TYYHMI OMPONLI00, XKNLW33n63n YHACSH
XyBaapunax cambapblH TIXI3NMWH Tang
Xoparnaxag ToxupomkTon. IV aHrMnnbiH
TOHOI TexeepeMX Hb Laapararatan eHaep
HangBapTan Gamgnbir XaHrax maw eHaep
UMnNynbC faax Yagesaptan Oanx 6Gereep
X9BUAH  UMNYNbCUMH  Xy44on Hb  4-p
XYCH3IIT3 3aacaH ytraac 6araryn 6anHa.

a) Equipment with a rated impulse voltage
corresponding to overvoltage category IV is
suitable for use at, or in the proximity of, the
point where the electrical installation is
connected to an external electric power
network (either public or private), for
example upstream of the main distribution
board. Equipment of category IV has a very
high impulse withstand capability providing
the required high degree of reliability, and
shall have a rated impulse voltage not less
than the value specified in Table 4.

TAUTIBAP 1 — UiiM moHO2 mexeepem)utiH

KUWIBHO  uaxurnezaaH  3pyuM  Xy4YHUU
moornyyp, Xxameaarnax MexeepemMx,
0or12UoOHM youpOnaabiH MmexeepemMx,

NOTE 1 Examples of such equipment
include energy meters, protective devices
and ripple control units, telecontrol systems.
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merseyoupOnagbiH cucmem OPHO.

b) Xat xyugonunH Il aHrunang xapransax
X3BUMH  UMMNYNbCUWNH  XYYO9NTOW  TOHOT
TOXOOPOMX  Hb  YHOCOH  XyBaapwurax
cambapbir oponuyynaH TYYH33C adaaniiblH
TanbliH LuaxunraaH Ganryynamxmg
X3parnaxag ToXupomxkton 6Gereen 63nasH
6ananbiH eHaep TYBLUHUAT XaHraHa. XaBuH
UMMNYNbCUAH  XYy443Nn Hb 4-p  XYCHIrTag
3aacaH ytraac bararyn 6anHa.

b) Equipment with a rated impulse voltage
corresponding to overvoltage category lll is
suitable for use in the electrical installation
downstream of and including the main
distribution board, providing a high degree of
availability, and shall have a rated impulse
voltage not less than the value specified in
Table 4.

TAUJTIBAP 2 — UM moHo2 mexeepemxuliH
XKUWI3HO xyeaapurax cambap, 0omooObIH
uaxuneaaH yyceyyp, macnyyp, Kabesnb
byxuti ymac, kabenuuH cucmem, WUH,
xonbonimeiH xaltipyae, yHmpaarsiaa, po3emka
(IEC 60050-826:2022, 826-15-01-utie y3),
ylnodeapnanutH  30puynasimbiH  MOHO2
mexeepemx 60s5I0H CyypuH xedesnayyp 33pae
b6ycad moHO2 mexeepemX OpPHO.

NOTE 2 Examples of such equipment
include distribution boards, local generation,
circuit-breakers, wiring systems including
cables, busbars, junction boxes, switches,
socket-outlets (see IEC 60050-826:2022,
826-15-01), and equipment for industrial use
and some other equipment, e.g. stationary
motors.

c) XoT xyyganumH Il aHrmnang xapranaax
XOBUAH  UMMYSIbCUAH  XYYOINTON  TOHOT
TOXOOPOMX Hb UaxunraaH 6Gauryynamxug
xon6ox, ryngan Xaparnary TOHOT
TexeepemMxuna epannH Waapasiaratan
0anaH 6ananbiH TYBLUHUWIAT XaHrax
3opuynantTtan G6ereef XBUWH MMMYNbCUNH
XY44on Hb 4-p XYCH3IrT34 3aacaH yTtraac
Oararyn 6anHa.

c) Equipment with a rated impulse voltage
corresponding to overvoltage category Il is
suitable for connection to the electrical
installation, providing a degree of availability
normally  required for  current-using
equipment, and shall have a rated impulse
voltage not less than the value specified in
Table 4.

TAUTIBAP 3 — MM mMoHO2 mexeepem)utiH
JKUWI3HO bacax X3p32Carn, axyuH
yaxuseaaH xapaacan 6070H  myyHmal
adunmeax avaarnall OpHo.

NOTE 3 Examples of such equipment
include tools, household appliances and
similar loads.

d) Xot xyyganunH | aHrunang xapransax
X3BUMH  UMNYMbCUNH  XYYO9NTOW  TOHOT
TOXOOPOMXUNT 36BXOH Typ 3yypbiH OOMOH
TYP X3T Xyy4anuur 4-p XyCHIrTa[ 3aacaH
yTraac XaTpaxrym xamxaaHg byypyynax apra
X3MXK33 aBCaH HeXLenN XaparmnaHa.

d) Equipment with a rated impulse voltage
corresponding to overvoltage category | is
only suitable for use where measures are
taken to reduce transient overvoltages and
temporary overvoltages to not exceed the
value specified in Table 4.

v
aHrun
an kV

I
aHrun
an kV

1 [
aHrun |aHrmn
an kV |an kV

Bawry
ynam
XUNH
X3BUN
H
Xyyna
nv

Wyra
M_
caapm
ar/gyH
AblIH
Uarum
H
Xy4a2?
nv

120/20{150 2,5 15 0,8

Nomin|Line- |Categ |Categ |Categ |Categ
al neutrajory IViory llljory Iljory
voltag |I/mid- |kV kV kV kV
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Vv

120/20|150 |4 2,5 1,5 0,8
8

230/40|300 |6 4 2,5 15
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8 Obc;

230/40|300 |6 4 25 |15 [|277/48

Obc; Oc

277148 400/69 (600 8 6 4 2,5
QOc 0

400/69 (600 8 6 4 2,5 1000 |1000 (12 8 6 4
0 1 250|1 250(12 8 6 4
1000 1000 |12 |8 6 4 (DC) |(DC)

1 250|1 250(12 8 6 4 1 500{1 500(15 10 8 6
(DC) |(DC) (DC) |(DC)

1 500/1 500(15 10 8 6

(BC) |(BC) a This rated impulse voltage is applied

a OHO X3BUAH WMMYNbCUWAH  XYYO3SIMIT
XyuganTtan gamxyynard 6a PE-uiiH XO0OpoHa
XOPArnaHa.

b 220 V-ooc 240 V XxypTanx Lwyram
XOOPOHAbIH Xy4gantanm |IT cuctemg Har
wyram rasapgax YewnH rasap-xyyasasnviniH
ynmaac 230/400 mepuir  X3pIrnaHa.
c KaHag 6a AHY-g rasaptai xapbuyynax
xyygan 300 V-ooc mx 6on 9H3 GaraHblH
fapaarmMH  eHOep  XYYOdNIMAH  X9BUWH
UMMNYNbCUMH XYYO3STUAT X3PIArnaHa.

between live conductors and PE.
b For IT systems having line-to-line voltage
from 220 V to 240 V, the 230/400 row shall
be used, due to the voltage to earth at the
earth fault on one line.
c In Canada and the USA, for voltages to
earth higher than 300 V, the rated impulse
voltage corresponding to the next highest
voltage in this column applies.

444 LaxunraaH COPOH3OH HONeennunH
3Cpar apra Xxamxa3

444 Measures against electromagnetic
influences

444.1 EpeHxun 3yun

444 .1 General

444 pyrasp 3ynng uaxurnraaH COPOH30H
Heneennuinur byypyynax YHAC3H 36BIIOMXKUIAT
erHe. LlaxmnraaH COPOH30H XOHONEeHIrNNH

Heneenen (EMI) Hb M3433MTUINH
TEXHOMOrNMH cucTem, M3A33MMNH
TEXHOJOTUAH TOHOI TOXOOPOMX, TYYHUIISH
ANEeKTpOH  OBypanasaxyyH  xacar  Oywoy
X3NX33TaN TOHOT TOXOOPOMKUINH
axunnaraar angargyynax Oyly ramMTaax
GorHo. AsiHra, COJII3H 3anranTbiH

axunnaraa, 6ornmHo 3anraa 6ornoH Oycap
UaxunraaH COPOH30H Y33ranaac  Yycax
TYMO3N Hb X3T Xy4aan OonoH uaxunraaH
COPOH30H XOHAOMeHINMNH Hemneernen YYCcrax
©onHo.

Clause 444
recommendations

provides basic
the mitigation of
electromagnetic disturbances.
Electromagnetic interference (EMI) can
disturb or damage information technology
systems or information technology
equipment as well as equipment with
electronic components or circuits. Currents
due to lightning, switching operations, short-
circuits and other electromagnetic
phenomena can cause overvoltages and
electromagnetic interference.

for

Hapaax Hexueng 24raap Heneenen xamruimH
XyyTan 6anHa:

— TOM X3MX33HMI MeTann roryoo bavraa;

— eep 6eep uaxunraaHbl yTtac, kabenumnH

CACTEMWAI  H3r  3amaap, Kuwaanban
Oapunra goTtop uaxunraaH Tax33n O0noH
M333N1TUMWH TEXHONOrMnH TOHOr

TOXOOPOMXKUNH [OXMONMbIH 30puynantaap

These effects are most severe

— where large metal loops exist; and

— where different electrical wiring systems
are installed in common routes, e.g. for
power supply and for signalling information
technology equipment within a building.
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XaMT CyypuIlyyrncaH.

MuaykunaracaH — xydganunH  ytra  Hb| The value of the induced voltage depends
XOHONeHMMNH  TYWANUMH  ecenTuinH  Xyppa |on the rate of rise (di/dt) of the interference
(di/dt)  6omoH  roruooHbl  X3MX33HI3C | current, and on the size of the loop.
XamaapHa.

MynonunH ecentuinH xypg (di/dt) uxtam, mnx
ryngan — gamkyynax — XyYHun kabenb
(knwaanban epryypumH acaanTtbiH ynaan,
wynyyTtraryaap yaupgargax ryugan)  He
M333N1TUMWH TEXHOSOrMNH CUCTEMUWH
kabenbg Xyygan NHOYKLIMK,
M333N1TUMWH TEXHONOIMMNH TOHOr
Texeepemx Oyly TYYHTOM agun uaxunraad
TOHOI TOXOepeMXun Hemneenex acxyn
ramMTa3X O0NHO.

XaT

Power cables carrying large currents with a
high rate of rise of current (di/dt) (e.g. the
starting current of lifts or currents controlled
by rectifiers) can induce overvoltages in
cables of information technology systems,
which can influence or damage information
technology equipment or similar electrical
equipment.

OMH3MMMAH 30pnynanTbiH epee gotop Oyy

TYYHUI onpornuoo LaxunraaH
Oavryynamxram  xonbooton  uaxuriraaH
3CXYN COPOH30H OpPOH Hb  3MHIMMNIAH
uaxunraaH TOHOr TeXeepeMxng,

XOHOMOHINNH Heree y3yySik 60sHo.

In or near rooms for medical use, electric or
magnetic fields associated with electrical
installations can interfere with medical
electrical equipment.

444 nyrasp 3ywn Hb UaxunraaH COPOH3OH
Heneennuinur xssraaprax 3apum yrcpantblH
y3an 6GapumTnanblH Tanaap GapunrbiH
apxuTekTop, uaxunraaH 6anryynamxumnH
3ypar Tecen 3oxuord 6050H yrcpardmg
M3493Nn3n erHe. XeHANeHruMH Heneernen

This Clause 444 provides information for
architects of buildings and for designers and
installers of electrical installations of
buildings on some installation concepts that
limit electromagnetic influences. Basic
considerations are given here to mitigate

yycrax 6onox wunMm Heneer 6yypyynax|such influences that can result in
YHOC3H 3apyMbIr 3HA 6rCeH. disturbance.
444.2 XooCoOH 444.2 Void

TAUTIBAP — 3H3 3ytinutia yaawud HIM3am
aayyrnea opyynaxad 3opuyrnaH xad2ancaH.

NOTE This clause is reserved for future
input.

444.3 X00COH

444 .3 Void

444 .4 LlaxmnraaH COPOH30H XOHAONOHIMNH
Heneennuur (EMI) 6yypyynax

444.4  Mitigation  of

interference (EMI)

electromagnetic

444.4.1 EpeHxun 3yun

444.4.1 General

Llaxunraan GauryynamxuiiH 3ypar Tecen
3oxuord 6a yrcpard Hb uaxunraaH TOHOT
Texeepemxug y3yynax uaxunraaH 6a
COPOH30H Heneennuir OyypyynaxblH Tyng
AOOp AypAcaH apra Xamxaar XapransaH
Y3H3.

Consideration shall be given by the designer
and installer of the electrical installation to
the measures described below for reducing
the electric and magnetic influences on
electrical equipment.

3eBxeH  TOXumpox EMC  craHgapTbiH
Waapgnara acxyn TyxanvH OyTaargaxyyHun
ctaHgapT pgaxe EMC-uiH waapagnarbir
XaHracaH uaxuiraaH TOHOI TeXeepemx

Only electrical equipment, which meets the
requirements in the appropriate EMC
standards or the EMC requirements of the
relevant product standard, shall be used.
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X3P3rmnaHa.

444 .4.2 EMI-UAH 3X yyCBap

444.4.2 Sources of EMI

LlaxunraaH COPOH30H Heneenenp | Electrical equipment sensitive to
M34P3MTINI LaxunraaH ToHor | electromagnetic influences should not be
TOXOOPOMKUNT Aapaax 6onomxuT [located close to potential sources of
uaxunraaH COPOH30H  UaupanTblH  3X | electromagnetic emission such as
YYCB3puiiH ovpornuoo banpnyynaxryin 6anx |— switching devices for inductive loads,

Hb 3ynTan: — electric motors,

- I/IH,EWKLI,I/II7IH avaaluiblH C3JMMAH  3alrax | — fluorescent |ighting’

TOXE6PBMX, — welding machines,

— LaxunraaH xegenryyp; — computers,

— NMIOMUHECLIEHT rapPaNTYYNar; _ rectifiers,

— rarHyypbIH MaLlUuH; — choppers,

— KOMMNbOTEP; — frequency converters or regulators,

— wynyyTrary; — lifts,

— Tacnary (chopper); — transformers,

— AaBTamX XyBuprary 6ytoy Toxupyynary; — switchgear,

— 6pryyp; — power distribution busbars.

— TpaHcdopmaTop;

— Tacnax, 3anrax annapar;

— LaxunraaH Tyraax LUnH.

444.4.3 EMI-uur 6yypyynax apra xamxa3a |444.4.3 Measures to reduce EMI

[apaax apra Xxamx33 Hb UaxunraaH|The following measures reduce
COPOH30H XOHONOHINIH Heneennuur | electromagnetic interference.

ByypyynHa.

a) UaxunraaH copoH3oH Heneernenp|a) For electrical equipment sensitive to
M34P3MTINN LuaxunraaH TOHor | electromagnetic influences, surge protection
TOXOOPOMXUNH  XyBbAd  Aamxkyynanrtaap |devices or filters, or both, are recommended

Tapxax uaxunraaH COPOH3OH Y33ranunH
Tanaapx uaxunraaH COPOH30H HUALSIMATD
camxpyynaxolH  Tyng  X3T  XY443n3ac
XaMmraanax Texeepemx, LYYATYYp 3CXYI
XO@YIaHr Hb X3parnaxuinr 3esrnex banHa.

to improve electromagnetic compatibility with
regard to conducted electromagnetic
phenomena.

b) KabenuiH metann 6Gypaacuir CBN-Tan
XONOOHO.

b) Metal sheaths of cables should be
bonded to the CBN.

C) XyYHuUKN, [OXMOHblI OONOH ereranuiH
X3IX33HWIM yTac, kabenunr Har mapLipyTtaap
TaBMX 3amaap MHAOYKUMWAH rorLoo Yyycaxaac
3aUNCXUNX XIPIArTIN.

c) Inductive loops should be avoided by
selection of a common route for power,
signal and data circuits wiring.

d) Xyuynun 6a  OOXWMOHbI  Kabenuur
TycraapnaH Oanpnyynx, BGonomxTom
TOXMONQOMNA XOOPOHA4 Hb Tarw eHureep
ortnonuyynHa (444.6.3-bir y3).

d) Power and signal cables should be kept
separate and should, wherever practical,
cross each other at right-angles (see
444.6.3).

e) XamraananTblH Aamyynaramg
WHAYKUNAraax rynanuir 6yypyynaxbiH Tyng
KOHLIEHTPUK Aamyynarytan kaberb

e) Use of cables with concentric conductors
to reduce currents induced into the
protective conductor.
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X3P3rmnaHa.

f) HaBTamxaap yauvppgar XxegenryypumnH
xeTnyyp 6yxui xyBuprardy 6a xegenryypumnH
XOOpOHAbIH UaxunraaH xonbontog Tarw
X3MT ONfOH cypanTtan kabenb (kuMwaanban
Tycoaa xamraananTtblH — gamyynardtam
3KpaHTan Kabernb) X3parnaHa.

f) Use of symmetrical multicore cables (e.g.

screened cables containing separate
protective conductors) for the electrical
connections between convertors and

motors, which have frequency controlled
motor-drives.

g) [Hoxumo OoOnoH erergnuH Kabenuir
YWNAB3pardMnH 3aaBapt 3aacaH EMC-unH
WaapanarbiH Aaryy X3parnaHa.

g) Use of signal and data cables according
to the EMC requirements of the
manufacturer’s instructions.

h) ASIHIbIH XamMraananTblH cuctem
cyypunyyrncaH 6on:

— XY4YHUMI BONOH LOXMOHbI Kabenuinr asiHrbiH
xamraanantblH cuctemuiiH (LPS) GyynTbiH
Aamxyynardyaac xamruiH 6Gara  3auraap
Tycraapnax 9cxyn  9KpaH  X3parriaHa.
XamrunH 6ara 3amr LPS-unH 3ypar Tecen
3oxuord IEC 62305-3-bIH aaryy TOrTOoHo;

— XY4YHUI BOMOH JOXMOHBbI KabernunH meTans

Oypaac Oytoy 9KpaHbIr ASHIbIH
XamraananTblH WwaapanarbiH aaryy
XONOOHO.

h) Where a lightning protection system is
installed,

power and signal cables shall be
separated from the down conductors of
lightning protection systems (LPS) by either
a minimum distance or by use of screening.
The minimum distance shall be determined
by the designer of the LPS in accordance
with IEC 62305-3;

— metallic sheaths or shields of power and
signal cables should be bonded in
accordance with the requirements for
lightning protection.

i) OKpaHTanh [JOXMOHbI Oyly erergnuiiH
Kabernb X3OparnacaH vyen rasapayyrncaH
AOXMO, ereranunH kabenumH akpaH OOnoH
cygnaap  XYYHWA  CUCTEMWUWH  FOMTIIMMH
rYMA3N ypcaxbir Xsi3raapfiax apra Xamxkad
aBHa. HamanT pamxyynard, >Kuwaanban
3KpaHbIr XY4MTrax TOWPYYy SKBUMNOTEHUMan
XonbonTblH  AamKyynard LaapanaraTan
Baix 60nHO; 4-p 3yprunr ys.

i) Where screened signal or data cables are
used, care should be taken to limit the fault
current from power systems flowing through
the screens and cores of signal cables, or
data cables, which are earthed. Additional
conductors can be necessary, e.g. a by-pass
equipotential bonding conductor for screen
reinforcement; see Figure 4.

By-pass conductor for screen reinforcement

4-p 3ypar — EpeHxun 3kBuMnoTeHuman
XONOONTbIH CUCTEMMUI XaHrax 3KpaHbl
XYYUTIINIMAH TOMPYY AamMxKyynary

By-pass conductor for screen reinforcement

Figure 4 — By-pass conductor for screen
reinforcement to provide a common
equipotential bonding system

TAUJIBAP 1 — [oxuo 6ywy e2e20nuliH
KkabenulH 6yp3aaculiH oUponuyoo modpyy
Oamxxyynaay maasux Hb 368X6H
xameaananmbiH 0amMmxyyrnaz4yaap aasapmad
x0516020C0OH MoHo2 mexeepemxmali
xonboomoli  202U0OHbI manbalic  M6H
bazaczaHa. OH3 apea Hb asiHablH uaxusrzaaH
COPOH30H umnynsbcutiH (LEMP) EMC-0
Y3YY/1ax Hereea madacdaxyuuy byypyyrHa.

NOTE 1 The provision of a by-pass
conductor in proximity to a signal, or data,
cable sheath also reduces the area of the
loop associated with equipment, which is
only connected by a protective conductor to
earth. This practice considerably reduces
the EMC effects of lightning electromagnetic
pulse (LEMP).
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j) TT cucTemMaac TaKIAraoaar xo Xo49H
OGapwvnrag HUATNAr aKpaHTanm AOXMOHbI Bytoy
ereranuinH kabenb XaparnacaH 6on Tonpyy
3KBMNOTEHUMan xonbonTblH Aamxyynary
X3pParnax Hb 3ynuTan; 5-p ayprunr y3. Tonpyy
AaMXyynardumnH xeHgneH ortnon 16 mm?2
Cu Byroy TyyHTan oynuaxaac bararyn 6anHa.
AOynuax xenaneH ortnoneir IEC 60364-5-
54:2011-nnH 544.1-nnH naryy
XOMXKIICKYYITHI.

J) Where screened signal cables or data
cables are common to several buildings
supplied from a TT-system, a by-pass
equipotential bonding conductor should be
used; see Figure 5. The by-pass conductor
shall have a minimum cross-sectional area
of 16 mm2 Cu or equivalent. The equivalent
cross-sectional area shall be dimensioned in
accordance with IEC 60364-5-54:2011,
544.1.

S al cable

5-p 3ypar — TT cuctem pAax opn&ynax

Figure 5 — Example of a substitute 6r by-

oyroy TONpYy 3KBMNOTeHuman | pass equipotential bonding conductor in
XONOONTbIH AAaMXYyYynardMnH XuLuaa a TT-system

TAUJIBAP 2 — T[asapdyyncaH askpaHbiz| NOTE 2 Where the earthed shield is used as
OOXUOHbl b6yuax 3am b6orneoH awuanax|a signal return path, a double-coaxial cable
baltisan  Oaexap  Koakcuanb  Kabesnb |can be used.

X3paeiax 60sHO.

TAUTIBAP 3 — |EC 60364-4-41:2005, [ NOTE 3 It is recalled that if the consent
411.3.1.2 60rs10H IEC 60364-4-|according to IEC  60364-4-41:2005,
41:2005/AMD1:2017, 411.3.1.2-m 3aacaH|411.3.1.2 and IEC 60364-4-

3esweeprule agax boromxaylt 6051 30233p
kabenutie YHOC3H aKeurnomeHuyuars
x0r1601mod xonboxaylieaac yycax arnueaa
aroynaac capeulnax Hb 333Muwuzy byry
oriepamopbiH xapuyusiaza 2adautie
caHyyrHa.

41:2005/AMD1:2017, 411.3.1.2 cannot be
obtained, it is the responsibility of the
owners or operators to avoid any danger
due to the exclusion of those cables from the
connection to the main equipotential
bonding.

TAUTIBAP 4 — Tom X3MX33HUl HUUMUuiH
xapunuaa XO1600HbI CYIMKI3HUL
2azaplyynabiH NOmMeHuuasnbiH 36pyyHul
acyydan Hb eep apaa X3p3anak 6070X
CYITKI3HUL OrlepamopbiH Xxapuyusaaa tom.

NOTE 4 The problems of earth differential
voltages on large public telecommunication
networks are the responsibility of the
network operator, who can employ other
methods.

TAUTIBAP 5 — HudepnaHdad x30 x305H TT
batieyynamxxulH ea3apdyynax cucmemule

XOOpPOHO Hb X0s160COH modpyy
aKeurilomeHuyuars XxonbosimsiH
Oamxyynae4utic 3eexeH I|EC 60364-4-

41:2005, 411.3.1.2 6onoH IEC 60364-4-
41:2005/AMD1:2017, 411.3.1.2-biH Qaayy
2aMmulH xameaananm Hb anb H3e RCD
20MMC3H yed 4 yp OyHmMalU x3833p balix
Hexuers0 368UI66PHS.

NOTE 5 In the Netherlands, a by-pass
equipotential bonding conductor, connecting
the earthing sytems of several TT
installations together, is permitted only if
fault protection, in accordance with IEC
60364-4-41:2005, 411.3.1.2 and IEC 60364-
4-41:2005/AMD1:2017, 411.3.1.2, remains
effective in the case of failure of any single
RCD.

k) OkBunoTeHuynan xonbonTbiH XON60MTbIH

k) Equipotential bonding connections should
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OypaH acapryyununr anb 6onox 6ara|have an impedance as low as possible
GannraHa: — by being as short as possible,

— xon6onTbIr anb 60no0x 6OrMHO XUMX;

— MapLpyTbiH HANK ypTag 6ara MHOYKUWAH
peakTus 3Capryyuan BGonoH OypaH
3COPryyLUanTai XeHOneH OrTnosbiH Xanbap
COHIOX, Xuwaanban epreH 6a 3y3aaHbl
xapbuaa 5:1 6Ganx xonbonTblH CyrmKMan

TYY3.

— by having a cross-section shape that
results in low inductive reactance and
impedance per metre of route, e.g. a
bonding braid with a width to thickness ratio
of five to one.

[) BapunrblH WX X3MXKIOHUA MIO33NNUNH
TEXHONOIMMH BanryynamxumiH
9KBUNOTEHUMan XonbonTblH  CUCTEMUNT
O9MXKMX  30pUNroop  rasapayyinrbiH - LIKWH
(444.5.7-6lH  paryy) TemneBneceH 6on
TYYHMAr  OuTyy  uarmpar  xan6apaap
cyypunyysik 60sHo.

[) Where an earthing busbar is intended

(according to 4445.7) to support the
equipotential bonding system of a significant
information technology installation in a

building, it may be installed as a closed ring.

TAUJTIBAP 6 — 3H3 apaa xaMx332 xapunuaa

NOTE 6 This measure is preferably applied

Xx0751600HbI canbapbiH bapurnead xapaanax Hb | in  buildings of the telecommunications
unyy moxupomxmod. industry.

44444 TN cuctem 444 .4.4 TN-system

444.4.4.1 LlaxunraaH COpoH30H Heneennunr |444.4.4.1 To minimize electromagnetic

XamrmmH ©ara GonroxolH Tyng 444.4.4.2—|influences, the following  Subclauses
444.4.4.5 ndp 3yNNUIAT X3PIATTI9HI. 444.4.4.2 10 444.4.4.5 apply.
444 .4.4.2 Maa3snnunH TEXHOMOrMWH ToHor |444.4.4.2 1t is recommended that TN-C

TOXOOPOMXK WX XIMXKIIraap aryynax Oyoy
aryynax TeneTan ogoo 6anraa Gapunrag
TN-C cucteMmninr xaBaap yngaaxryn 6amxoir
3eBnex banHa.

MapgaannuinH TEXHOMOTNMH TOHOT
TOXOOPOMXK WX X3IMXKIIraap aryynax Oywy
aryynax TeneBToW  WKWHAI3p  BGapbcaH
oapunrag TN-C cucrtem xaparnaxrymn.

systems should not be maintained in existing
buildings containing, or likely to contain,
significant amounts of information
technology equipment.

TN-C-systems shall not be used in newly
constructed buildings containing, or likely to
contain, significant amounts of information
technology equipment.

TAUJTIBAP TN-C  6atayynamxud
ayaannbiH 6yroy eammnulH 2ydonulH xacae
aKkeuriomeHyuan  xonbonmoop  OaMXuH
6apuneblH Memarnn wyeam Ccynx3d 60s510H
b6ymaauy, pyy ypcax mazadnanmad.

NOTE Any TN-C installation is likely to have
load or fault current diverted Vvia
equipotential bonding into metallic services
and structures within a building.

444.4.4.3
CYITKI3HI3C
TEXHONOTUWH

HuatuiH  Ham  XyygsanunH

TIXKIArAOar, M3433MUIH

TOHOI  Texeepemx nx
XOMXKI3ragp  aryyncaH 0Oywy  aryynax
TONeBTaN 0400 Oavraa Oapunrag
BanryynaMmXuinH axranaac advaannbiH Tang
TN-S cuctem cyypunyynax Hb 3yntan; 6-p
3yprunr ys.

444.4.4.3 In existing buildings supplied from
public low-voltage networks and which
contain, or are likely to contain, significant
amounts  of  information  technology
equipment, a TN-S system should be
installed downstream of the origin of the
installation; see Figure 6.

LUnHaap 6apbcan Gapunrag 6anryynamMxumnH
axnanaac avaannblH Tang TN-S cuctem

In newly constructed buildings, TN-S
systems shall be installed downstream of the
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CyypunyysiHa; 6-p 3yprur ys.

origin of the installation; see Figure 6.

TN-S cuctemuniH yp Heneer IEC 62020-
1:2020-4 HMAUCAH yNgargan  rynanavimH
xaHanTbliH TexeepeMx (RCM) xaparnacHaap
HaMarayysk 60nHo.

The effectiveness of a TN-S-system may be
enhanced by use of a residual current
monitoring device, RCM, complying with IEC
62020-1:2020.

a XoBUNH axunnaraanol vyen PE
AamkyynarduiH garyy AU xyuganuinH yHant
Ganxryn.

b — [doxuo O6ywy ereranuiH kabenuap
YYCC3H Xxa3raapnargman Tanbéantan roruoo.

a No voltage drop AU along the PE
conductor under normal operation
conditions.

b Loops of limited area formed by signal or
data cables.

Equipotential bonding N L

conductor, If necessary PE
>
q
l\
) '\ Equipment 1
T ™~
N
I
I
|
1
I
L
=) Signal or data cable
1
1
| ’
1 '\
I
'1///“\ Equipment 2
A quipmen
W
1
| |
I\\_(, Public supply
‘*;/i

[—

6-p 3ypar - HuntunH

IEC

TIXKIINMUNH
3Xnanaac OGapunra [OTOpPX  3UCUNH
xanx3ar oponuyynaH TN-S cucrem

X3parnax 3amaap xonb6oracoH 6yTasy
O3X caapmar gamxyyrnardMmH rynanalsc
3anncxXunx

Equipotential bonding L
conductor, if necessary

PE
>
e '\ Equipment 1
"
“’; i Signal or data cable
i 4 PE,N, L
! L
i /'-\\
X A Equipment 2
— \<,<</
:\\.A(, Public supply
Figure 6 - Avoidance of neutral

conductor currents in a bonded structure
by using the TN-S system from the origin
of the public supply up to and including
the final circuit within a building

444 4 4.4 TpaHcchopmMaTopbir oposnuyyrncaH
HaM Xy4aanumnH 6yx 6anryynamkunr 3eBXeH
X3parnary eepee awwurnagar, MIA33MNUNH
TEXHOSIOTMAH  TOHOr  TOXeepemMx  UX
XAMX33raap  aryyncaH Oywy  aryynax
TenesTan opoo Oawvraa Oapunrag TN-S
CUCTEM CyYypunyyrax Hb 3ynTau; 7-p 3yprumr

y3.

444.4.4.4 In existing buildings where the
complete low-voltage installation including
the transformer is operated only by the user
and which contain, or are likely to contain,
significant amounts of information
technology equipment, TN-S systems should
be installed; see Figure 7.

a XoBUNH axunnaraansl vyen PE
AamxyynardaunH garyy AU xyy4ganuiH yHanT
Banxrymn.

a No voltage drop AU along the PE
conductor under normal operation
conditions.
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b — [Hoxuo O6ywy ereranuiH kabenuap
YYCC3H Xxsi3raapnargman Tanbantan roruoo.

b Loops of limited area formed by signal or
data cables.

Equipotential bonding N L
conductor, if necessary PE

Equipment 1

ava

Signal or data cable

PE. N, L

Equipment 2

-

7-p 3ypar X3parnar4ymmH XyBUWH
TIXKIINMUNH TpaHccopmaTopbIH
avyaannbiH Tang TN-S cuctem xaparnax
3amaap xon6oracoH 6yTaay Aax caapmar
AaMXyyrardiMmH ryuanasac 3anncxmmx

IEC

Equipotential bonding N L
conductor, if necessary

Equipment 1

Au?a

Signal or data cable

PE,N,L

Equipment 2

S

Figure

IEC

7 of neutral

Avoidance
conductor currents in a bonded structure
by using a TN-S system downstream of a
consumer’s private supply transformer

444.4.4.5 Opoo bawnraa Gauryynamx TN-C-
S cuctemTtan 6on (8-p 3ypruur y3) goxmo 6a
ereranunH  KabenumH roruoo  yycaxaac
Aapaax apraap 3anSiCXUNX XaparTan:

— 8-p 3yparT y3yynicaH 6anryynamxuimiH 6yx
TN-C xacrunr 6-p 3ypart y3yyncaH TN-S
OONroH eepunex; acxyn

— MM eepynenT xunx donomxryn 6on TN-S
DanryynamxmnH eep eep  XdCryyaumiH
X00pOoHA Aoxmo ©Oa erergnuiH  KabenuinH
XapunuaH XxondbonT Xunxrym 6anx.

444.4.4.5 Where an existing installation is a
TN-C-S system (see Figure 8), signal and
data cable loops should be avoided by

— changing all TN-C parts of the installation
shown in Figure 8 into TN-S, as shown in
Figure 6, or

— where this change is not possible, by
avoiding signal and data cable
interconnections between different parts of
the TN-S installation.

a — XoBunH axwunnaraaHol yen PEN
gamxyynardaunH — garyyx AU xy4ganuiH
yHanT.

b — [Hoxmno 6ywy erergnuiH kabenuap

YYCC3H xsi3raapnargman Tanbéantan roryoo.
¢ — Xamaapanryy gamxyynax xacar.

a Voltage drop AU along PEN in normal
operation.

b Loop of limited area formed from signal or
data cables.

¢ Extraneous-conductive-part.

TAUJTIBAP TN-C-S cucmemd TN-S
cucmemuliH yeo 368X6H caapmaza
Oamxyyrnaa4aap ypcax 2ytdan Hb OOXUOHbI

NOTE In a TN-C-S system, the current,
which in a TN-S system would flow only
through the neutral conductor, flows also
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kabenulH akpaH byroy naenax 0amxyyrnaay,
un OamxXyynax xacde, MeH bapurebiH
mMemann 6ymasay 33p3e  xamaapanayu
damxyyrax Xac2asp MeH ypcaHa.

through the screens or reference conductors
of signal cables, exposed-conductive-parts,
and extraneous-conductive-parts such as
structural metalwork.

PEN

IEC
8-p 3ypar — Opoo O6awuraa OGapunrbiH
uyaxunraadH Oauryynamx paxb TN-C-S
cuctem

PEN

IEC
Figure 8 — TN-C-S system within an
existing building installation

44445 TT cuctem

444 45 TT system

9-p 3yparT y3yyncaHtanm agun TT cuctemA
eep eep GapunrblH U gamxyynax X3crumr
eep eep rasapayynrbiH  3neKTpoaTomn
XonboCoOH yen Xy4ganTtam xacar 6a wn
AamMXyynax X3CrMMH XOOpOHZ yycd 60nox
X3T XY4O3NMIAT XapranaaH y33X X3parTan.

In a TT system, such as that shown in
Figure 9, consideration should be given to
overvoltages which can exist between live
parts and exposed-conductive-parts when
the exposed-conductive-parts of different
buildings are connected to different earth
electrodes.

a — XoBumnH axwunnaraaHol yen PEN
AamxyynardaunH — garyyx AU xy4ganunH
yHanTt.

b — [Hoxuo 6ywy ereranunH kabenuap

YYCC3H Xxa3raapnaraman tanbaiTai roruoo.

a Voltage drop AU along PEN in normal
operation.

b Loop of limited area formed from signal or
data cables.
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Equipotential bonding Equipotential bonding
’_\conductor‘ if necessary ’_\conductor‘ if necessary
] \/ ! \/
G G
b b
= =
] r—
w/ w/

(

IEC

9-p 3ypar - bBapunrbiH uaxunraaH
6auryynamx gaxb TT cucrem

(

IEC

Figure 9 — TT system within a bui'lding
installation

444.4.6 IT cuctem

444.4.6 IT system

N'ypBaH dasbiH IT cuctempg (10-p 3ypruwr y3)
WwyrambliH gamxkyynard 6a un gamxyynax
X3CTUMMNH XOOPOHA HAr TycraapnarbiH ramTan
YYCaX34, raMTIary LWyraMbliH gamkyynary
6a wn pgamxyynax Xd9CrMnMH XOOPOHOOX
XY44on wyram  XOOpPOHAbIH  XYYA3NMIMH
TYBLUMHZ, XYPY 60NOXbIr XapranasaH y3Ha.

In a three-phase IT system (see Figure 10),
the voltage between a healthy line-conductor
and an exposed-conductive-part can rise to
the level of the line-to-line voltage when
there is a single insulation fault between a
line conductor and an exposed-conductive-
part; this condition should be considered.

WyrambiH  gamxkyynardy  6a  caapmar
AaMXKYyINardumH XOOpPOHA LUyynd TIKI3raaar
3NEKTPOH TOHOI TeXeepeMX Hb LyramblH
pgamxyynard 6a wun gamkyynax X3crumH
XO0OPOHA YYC3X WM Xy4Oanuur gaaxaap
30XMOH 6yTaaracaH ©OanHa; M3A33NNUNH
TEXHOMNOTUMH TOHOr TOX6OPOMXKUNH
xonborgox waapanarbir IEC 62368-1:2023-
aac ys.

Electronic equipment directly supplied
between the line conductor and neutral
should be designed to withstand such a
voltage between the line conductor and
exposed-conductive-parts; see
corresponding requirement from IEC 62368-
1:2023 for information technology
equipment.

a — XoBunH axwunnaraaHol yen PEN
AamxyynardaunH — garyyx AU xy4ganunH
yHanTt.

b — [Hoxmno 6ywy erergnuiH kabenuap

YYCC3H xsi3raapnargman Tanbéantan roryoo.

a Voltage drop AU along PEN in normal
operation.

b Loop of limited area formed from signal or
data cables.
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Equipotential bonding
conductor, if necessary
—
-

FEa
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Yt e iy e i
/!

IEC

10-p 3ypar - bapunrbiH uyaxunraaH

6auryynamx gaxb IT cuctem

Equipotential bonding
conductor, if necessary
—
-

o
m
FEa

/

1

(

i e e
/!

IEC

Figure 10 — IT system within a building
installation

444.4.7 OnoH 3X YYCB3PT3MN TIXKIAN

444.4.7 Multiple-source supply

444.4.7.1 EpeHxui 3yun

444.4.7.1 General

OnoH 3ax VYYyCBIpPTAM TIXKIINUMAH XyBbA
444472 ©6a 44447.3-bH 3aantbir
XOpP3ArnaHa.

For multiple-source power supplies, the
provisions in 444.4.7.2 and 444.4.7.3 shall
be applied.

TAUTIBAP — Ta%33muliH 3X yyceapyyOuliH
000H XxonboocbliH Useuliz OJIOH Uusam
2asapdyyrcaH moxuos0osnd caapmae
Oamxyynaa4ulH eyudan 368X6H caapmae
Oamxyynasdaap  6buw, 11-p  3ypaem
Y3YYAcHUU Oaayy XameaasanmabiH
Oamxyyrnazgdyaap 0amMXuH myxauH 000H U3e
pyy byuax ypcax 6onHo. Miamaac
baticyynamxud ypcax X3C324USICIH
eyuonyyoutH HUUN63ap maz 60510x00 60sIbX,
H32 cyOanmal kKabenuiHxmal mecmal
M3H3M3s1 COPOH30H OPOH YYCH3.

Xyebcax 2yudan damxyyrnax Hae cydanmau
kabenulH e2on QamxXXyynagyulH 3pa3H
molipoHd molpoa uaxunzaaH COPOH30H
OPOH yycax 662660 3H3 Hb 3NIEKMPOH MOHO2
mexeepemxud XeHONeHaulH Hernee y3yyrx
6osiHo. [apmoHuk eyidan MeH mecmal
yaxusizaaH COPOH30H OPOH yycaadae boosy
YHOC3H QasmamMXulH 2yuornaac yycax
opoHmMoU xapbuyynaxad xypdaH cynapHa.

NOTE Where multiple earthing of the star
points of the sources of supplies is applied,
neutral conductor currents can flow back to
the relevant star point, not only via the
neutral conductor, but also via the protective
conductor as shown in Figure 11. For this
reason, the sum of the partial currents
flowing in the installation is no longer zero
and a magnetic stray field is created, similar
to that of a single conductor cable.

In the case of single conductor cables, which
carry AC current, a circular electromagnetic
field is generated around the core conductor
that can interfere with electronic equipment.
Harmonic currents produce similar
electromagnetic fields but they attenuate
more rapidly than those produced by
fundamental currents.
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:_‘ Source 1 I-:- Installation -_:_- Source 2 ._: :_‘ Source 1 -_:_- Installation -_:_- Source 2 ._;
| | ! ! | | ! I
Py o e YL e o YR e oYL
Ly 0= SYYL e N N A
LAy o —m Y ' W o m e YV

Exposndonisive pars
11-p 3ypar — PEN 6a raspblH XOOpOHA
TOXUPOMXKIyn onoH xonoéontron TN onoH
3X YYCB3PTIN TIXKIAIN

Exposed-conductive-parts

Figure 11 ~ TN multiple-source power
supply with a non-suitable multiple
connection between PEN and earth

444.4.7.2 TN O0nOH 3X YYCB3PT3N TIKIAN

444.4.7.2 TN multiple-source
supplies

power

Banryynamxuimr TN ONOH 3X yyCcB3p3acC
TaX33x Toxmongong EMC-unH wantraaHaap
eep ©6ep 9X VYYCBIPUMH OOOH LAryyaumr
Tycraapnaratan pamxyynardaap XOOpOHA
Hb XOnGOX, TOBMNEPCOH HAr UArT rasapran
XOSIO0OHO; 12-p 3ypruur ys.

In the case of TN multiple-source power
supplies to an installation, the star points of
the different sources shall, for EMC reasons,
be interconnected by an insulated conductor
that is connected to earth centrally at one
and the same point; see Figure 12.

a — TpaHcopmaTopblH anb 4 caapmar uar
Oyloy reHepaTopblH OAOH LU3rdac rasapT
LWyyA XON6onT XUAXUIAT 36BLLUEBPOXTYN.

b — TpaHchopmaTopblH caapmar uaryyg
3CXYyNl  reHepaTopblH  OAOH  LAryyaumr
XOOpPOH[, Hb X0nbox Aamxyynard
Tycraapnaratan 6amHa. JH3 gamkyynard
PEN pawmxyynardumH  yypar rymuaTrax
Bereeq TyyHUNUr TMAM Garagnaap TaMAdrnax
OONHO; roxa’3 ryuasn Xaparnary TOHOr
Texeepemxug xonboxryn 6ereeq 3H3 Tyxam

aHxaapyynax TAMAJrnaraar gamkyynary
A93p 3ACXYN TYYHUIA OMpOorLoo GanpnyynHa.
C — OX VYYyCBIpYyAMAH  XOOPOHOOO

xonboracoH caapmar uaryyg 6a PE-uiH
XOOPOHA 36BX6H HAr XONOonT XWUMHI. JHI

XonbonTeIr  YHAC3H  Tacnax, 3anrax
annapaTblH MK OypAnunH AoTop
BarpnyynHa.

d - bBanryynamx paxe PE-g Hamant

rasapayysnra xummx 60sHo.

a No direct connection from either
transformer neutral points or generator star
points to earth is permitted.

b The conductor interconnecting either the
neutral points of transformers, or the star-
points of generators, shall be insulated. This
conductor functions as a PEN conductor and
it may be marked as such; however, it shall
not be connected to current-using-
equipment and a warning notice to that
effect shall be attached to it, or placed
adjacent to it.

c Only one connection between the
interconnected neutral points of the sources
and the PE shall be provided. This
connection shall be located inside the main
switchgear assembly.

d Additional earthing of the PE in the
installation may be provided.
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12-p 3ypar — OA4OH LIrYYAUWUT HIM VXKUN
L3rT rasaptam XonboCcoH b6anryynamxuwimH
TN ONOH 3X YYCB3PT3N TIXKIAMN

Figure 12 — TN multiple-source power
supplies to an installation with
connection to earth of the star points at
one and the same point

444.4.7.3 TT ONOH 3X YYCB3PTIN TIXKIIMN

444473 TT multiple-source
supplies

power

Banryynamxuir TT ONOH 39X YycB3IpaaC
TaX33x Toxmongong EMC-unH wantraaHaap
eep 6ep 9X VYYCBIPUMH OOOH LAryyaumr
XOOPOHA Hb XONBOX, 36BX6H HAr TOBIOPCEH
LarT razaptan xonoboxoIr 3esnex 6anHa; 13-

p 3yprumr ys.

In the case of TT multiple-source power
supplies to an installation, it is
recommended that the star points of the
different sources are, for EMC reasons,
interconnected and connected to earth
centrally at only one point; see Figure 13.

a — TpaHccopmaTopblH anb 4 OAOH Lar
Oyloy reHepaTopblH OAOH LJraac rasapt
LWyyA XOoN6onT XUAXUAT 36BLLEBPOXTYI.

b — TpaHcchopmaTopbiH O4OH LAryyag acxyn
reHepaTopblH OAOH LAryyaAunr XOOPOHA Hb
xonbox gamkyynary Tycraapnaratan 6anHa.
9X093 TYYHWAT TyWA3M X3P3rnardy ToHor
Texeepemxug xonboxryn dereeq aHa Tyxamn
aHxaapyynax ToMA3JMNarsar gamxyynary
A93p 3ACXYN TYYHUIA OMpOorLoo GanpnyynHa.
c OX  YYCB3pYYyAUMH  XOOPOHA0O
xonboracoH ogoH uaryyg 6a PE-uiaH
XOOPOHA 36BX6H HAr XONOONT XWMWH3. JHI

xonbonTeIr  YHAC3H  Tacnax,  3anrax
annapaTbIH WX OyponmiiH AoTop
GaripnyynHa.

a No direct connection from either the
transformer star points or the generator star
points to earth is permitted.

b The conductor interconnecting either the
star points of transformers, or generator star
points, shall be insulated. However, it shall
not be connected to current-using-
equipment and a warning notice to that
effect shall be attached to it, or placed
adjacent to it.

c Only one connection between the
interconnected star points of the sources
and the PE shall be provided. This
connection shall be located inside the main
switchgear assembly.
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L3rT razaptam xonbocoH 6anryynamxumH (supplies to an installation  with

TT ONOH 3X YYCB3PT3N TIXKI3AN

connection to earth of the star points at
one and the same point

444.4.8 T3aX33N WNIKYYNAX

444.4.8 Transfer of supply

TN cuctemg Har TOXI3M33C eep TIKIAIA
WWIDKYYNaXA93  WyrambliH — Aamkyyrnard
6ornoH Ganraa 6on caapmar gamxyynardumnr
XamTa Hb COMr3H 3anrax Texeepemxeep
rynuaTrang; 14, 15, 16-p 3ypruur ys.

In TN systems the transfer from one supply
to an alternative supply shall be by means of
a switching device, which switches the line
conductors and the neutral, if any; see
Figure 14, Figure 15 and Figure 16.

TAUJTIBAP — OH3 apea Hb 6alicyynamxuliH
YHOCOH M3X33/UuliH cucmem 03X M3IH3IMAI
2yldnaac yycax yaxuszaaH COPOH30H OPHbI2
CIp2UUIIHA. Hae kabersb domopx
eyuonyyoutH  Huun6bap  maz  balHa.
WHeacH33p  caapmaz  eylidan  368X6H
3anzaz0caH X31X93HUU caapmae
Oamxxyynaz4yaap ypcaHa. LlyeambiH
Oamxyynaa4qulH 3-p 2apMoHUKulH (150 Hz)
eyldan uwxumn @hasblH 6HU2eep caapmae
Oamxyyrnaa4qulH 2ytdand HaIM3203H3.

NOTE This method prevents
electromagnetic fields due to stray currents
in the main supply system of an installation.
The sum of the currents within one cable will
be zero. It ensures that the neutral current
flows only in the neutral conductor of the

circuit, which is switched on. The 3rd
harmonic (150 Hz) current of the line
conductors will be added with the same
phase angle to the neutral conductor

current.

Power supply 1 Power supply 2

L1
L2
L3

L1
L2
L3

PE

1
|

=i

S

Current-using equipment Ec

14-p 3ypar — 4 TYWNnT YHTpaanraTau
rypBaH ¢pa3bIH HOOL TIXKI3N

Power supply 1 Power supply 2

L1
L2
L3

PE

— T
-

.
» .

=W

.

Current-using equipment

IEC

Figure 14 Three-phase alternative
power supply with a 4-pole switch

TAUTIBAP

Toxupomxayd 3 mydnm

NOTE A three-phase alternative power
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yHmpaasnzamau 2ypeaH (a3blH Heel,
MaX33s1 Hb Waaponazaayl 3pa3andax ayudan
Yyceax, ynmaap uaxusnzaaH COPOH30H OPOH
6ut 6o520HO.

supply with an unsuitable 3-pole switch will
cause unwanted circulating currents, that will
generate electromagnetic fields.

\ \ } / \ \ . /
. L2 e L2
~—_ 3 A L3 A
N 2 . L N 2 . i
PE = I~ ~ be rT<_
’ e ’ e
1 TR 1 TR
e ——r— ) ™S e ra— ) ™
t 1 : f 1 ;
! ! ! !
| i | i
L,,,,,,,,,J! IEC er—frf—frj IEC
15-p 3ypar — Toxupomxrym 3 Ttyunt|Figure 15 — Neutral current flow in a
yHTpaanratam rypBaH ¢a3blH Heewu |three-phase alternative power supply
T3X33M A3X caapmar ryuariMmH ypcran with an unsuitable 3-pole switch
UPS-unH  xo€paordy  Xxanxaar rasapTtan|The earth connection to the secondary
Xonbox Hb 3aaBan 6Guw. XonbonTwir |circuit of a UPS is not mandatory. If the

xunraaryn 6on UPS ropum gaxe 19xaan IT
CUCTEMUNH X3anb6apTan, xapuH Tompyy (by-
pass) ropyuma Ham XyYOdnunH TIXKINTUMH
cucTtemMTan agun 6anHa.

connection is omitted, the supply in the
UPS-mode will be in the form of an IT
system and, in by-pass mode, it will be the
same as the low-voltage supply system.

L —
N 2
PE

i !

i !

: | Current-using
! i equipment

| :

Lo !
16-p 3ypar — 2 TYWNT YHTpaanratam Har

IEC

L

N 2
z
s

i !

i !

. | Current-using
! i equipment

I :

i_ ....... _! IEC
Figure 16 - Single-phase alternative
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power supply with 2-pole switch

444.4.9 bapuvunrag H3BTP3X WHXEHEPUWNH
Lwyram Cyrmkaa

444.4.9 Services entering a building

MeTtann xoonon (kuvwaanban yc, Xxuw,
TOBNOPCOH AynaaH) 60MOH OpX UP3X XYYHWUNA
0a OOXMOHbI kKabenuinr GapunrbiH HAr Larasp
HOBTPYYN3X Hb UIYY TOXMPOMXKTOW. MeTann
xoonon 6onoH kabenuH meTann Xysaruir
Bara OypaH acapryyuantan gamxyynardaap
YHOC3H rasapayynroiH rapranratam
XON60OHO; 17-p 3ypruur ys.

Metal pipes (e.g. for water, gas or district
heating) and incoming power and signal
cables should preferably enter the building
at the same place. Metal pipes and the
metal armouring of cables shall be bonded
to the main earthing terminal by means of
conductors having low impedance; see
Figure 17.

XapunuaH xonbonTbir 3eBXeH ragaaj
YUNYMNrasHUA  onepaTopbiH  36BLU66PIIeep
XUNHI.

Interconnection is only permitted with the
consent of the operator of the external
service.

Tynxyyp:

MET — yHAC3H rasapayynrbiH rapranra;

| — MHOYKUMIAH rynaan.

TAUJTIBAP — Hae Hulimnse H38MpPax ysauua
COH20X Hb usnyy moxupomxmou, U =0 V.

Key

MET main earthing terminal

I induction current

NOTE A common entry point is preferred, U
=0 V.

Foundation earth electrode

¥

Power supply

Telephone MET
I L=
5,

Cable from —f
the antenna / 1

Water, gas, district heating,

waste water

IEC

17-p 3ypar - bapunrag H3BTpax

XyfArnacaH kabenbo 6a metann Xxoonou
(unw33)

Foundation earth electrode

.4

Power supply

Telephone MET

/
iy

Cable from —

the antenna / I

Water, gas, district heating,
waste water

IEC

Figure 17 — Armoured cables and metal
pipes entering the buildings (examples)

EMC-uninH wanTtraaHaap LaxunraaH
BanryynamxumimH X3Crumr Ganpnyynax
GapunrblH BUTYY XeHOMIT 36BX6H LiaxunraaH
ba 3NEeKTPOH TOHOT TexeepeMxug
(knw33nban XsiHanT, yaupanara,
xamMraanax TOXOOPOMX, XONBONTbIH

TOXOOPOMXK) 30pPUYIDK, TOAr33pPUMH 3aceap
YANYUNTI3HO HOBTPIX OONOMXKUIAT XaHraHa.

For EMC reasons, closed building voids
housing parts of the electrical installation
should be exclusively reserved for electrical
and electronic equipment (such as
monitoring, control or protection devices,
connecting devices) and access shall be
provided for their maintenance.

444.4.10 Tycpaa 6apunryya

444 .4.10 Separate buildings

Oep eep Oapwunra Tycaaa 3KBUMNOTEHUMAnN
xonbonTtblH cuctemtanm 6Gon goxmo 6Ga
erergen pamkyynaxag MeTanaryn LWWMnaH
kabenb Bytoy Oycan LaxunraaH
AAMXKYYIaxryn CUCTEM Xaparnax 60nHo.

Where different buildings have separate
equipotential bonding systems, metal-free
fibre optic cables or other non-conducting
systems may be used for signal and data
transmission.

XULISS — IEC 61558-2-1, IEC 61558-2-4,

EXAMPLES Microwave signal transformers
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IEC 61558-2-6, IEC 61558-2-15 60s10H IEC
62368-1-0 matinbapnacaH mycaaaprianmeiH
3opuynanmmad 602uHO 0012UOHbI OOXUOHbI
mpaHcgopmamop.

for isolation as described in IEC 61558-2-1,
IEC 61558-2-4, IEC 61558-2-6, IEC 61558-
2-15 and IEC 62368-1.

TAUTIBAP 1 — Tom XaMx33HUU HUUMUlH
Xxapunuaa X0J1600HbI CY/DKI9HUU
easaplyynebiH rnomeHyuasnbiH 36pyyHuUl
acyydan Hb ©6ep apea Xapa2nax 60s510x
CYIIK33HUU orlepamopbiH Xxapuyusaaa oM.

NOTE 1 The problem of earth differential
voltages on large public telecommunication
networks is the responsibility of the network
operator, who can employ other methods.

TAUTIBAP 2 — llaxunezaaH Oamxyynaxayl
ecez0e51 OamxXyynax cucmemulH Xyebo
moupyy Oamxyynaad X3p32rax
waapOnazazayd.

NOTE 2 In case of non-conducting data-
transmission systems, the use of a by-pass
conductor is not necessary.

444.4.11 bapwvnra goTtop

444.4.11 Inside buildings

Opoo bGavraa  GapunrbiH LaxunraaH
Barryynamxmg, LaxunraaH COPOH30H
Heneenneec WanTraancaH acyygan 6avean
Aapaax apra XaMxad HexUernuinur camxkpyyrx
©0onHo; 18-p 3ypruir ya:

1) poxumo Ga  erergnuiH
MeTannrym WunaH KabenumH
xaparnax, 444.4.10-bIr y3;

2) Il aHrMNNbIH TOHOT TEXOOPOMX X3PIrnaXx;
3) IEC 61558-2-1, IEC 61558-2-4, IEC
61558-2-6 acxyn IEC 61558-2-15-4 HUMALCIH
Tycaaa OpPOOMOITON TpaHchopmaTop
X3parnax. Xoépaory xanxaar  TN-S
CUCTEMI3P XONBOX Hb WYY TOXMPOMXKTOW
OonoBY Tycram X3parnasHg Lwaapanarartan
6on IT cuctem xaparnax 6omHo.

XOIIX99H/,
xonbooc

Where there are problems in existing
building installations due to electromagnetic
influences, the following measures may
improve the situation; see Figure 18:

1) use of metal-free fibre optic links for
signal and data circuits, see 444.4.10;

2) use of Class Il equipment;

3) use of double winding transformers in
accordance with IEC 61558-2-1 or IEC
61558-2-4 or IEC 61558-2-6 or IEC 61558-
2-15. The secondary circuit should
preferably be connected as a TN-S system
but an IT-system may be used where
required for specific applications.

JNTaBnaraa / 3yparTt y3yyrcaH apra Xamxaa /
Oapa 3ynn 6yoy cTtanHgapT:

1) KabGenb 6GonoH MeTann  XOOMnowur
OapunrbiH HAar LArasp HABTPYYax — 444.4.9
2) 3oxux Tycraapnax 3anTtah HUATNar
MapLUpyT alurnax, rorooHOOC 3annCXunX
—444.4.3; IEC TR 61000-2-5

3) XonbonTbiH Aamxyynardmnr anb 60nox
bormHo OGawnnrax, kabenbTam 33paru’d
rasapgyysncaH gamkyynard —Xaparnax
444.4.3

4) [OXvOHblI Kabenunur aKpaHmnax acxyn
AAMXKYYNardumr MyLurmcaH X0Coop XWX —
444.4.13

5) OpX Mpax TIOXKINUAH L3raac yaaw TN-C
X9Parnaxaac 3anncxmmx — 444.4.4

6) Tycopaa opoomMorTon TpaHcgopmMaTop
xoparnax —444.4.11

7) OpOH HYTITUINH X3BT33 XONBOONTbIH CUCTEM

Reference / Description of the illustrated
measures / Subclause or standard:

1) Cables and metal pipes enter the building
at the same place — 444.4.9

2) Common route with adequate separations
and avoidance of loops — 444.4.3; IEC TR
61000-2-5

3) Bonding leads as short as possible, and
use of earthed conductor parallel to a cable
—444.4.3

4) Signal cables screened or conductors
twisted pairs — 444.4.13

5) Avoidance of TN-C beyond the incoming
supply point — 444.4.4

6) Use of transformers with separate
windings — 444.4.11
7) Local horizontal
444.5.4

8) Use of class Il equipment — 444.4.11

bonding system
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Class I Class | Class | Class I Class | Class |
g FE g FE
1 1) 1 1)
A A
board
Foor Data cabl i Foor Data cable 1]
7 | % o2
|2 ‘ N |
Existing electrical ——m= | Existing electrical ——= |
installation, which does 4! installation, which does 4!
not camply with the ! not camply with the !
measures given in | measures given in | FE
this Class | Class Il Class i t . Class | Class Il Class i
| PE ! PE
FE | FE |
| 2) | 2)
- .
-t I =t I
ES | S |
L L) ! L) I ) !
yd ; yd ;
8) FE 7 Distribution 8) - FE 7
1 board 1 board
- T - T
Floor Data cable | Floor Data cable |
[S=2 [S=
V| e Z Z Zh Vi Z Z 7z
sPDs | 5PDs |
Gonductors golng 1o telecom 3o | Conductors going 1o telecom 3o |
exchange or information [ . O {— exchange or information I s —
technology equipment U technology equipment J
— FE — FE
PE PE
F 5) P 1) PE r 5) r 1) PE
Key 77 R T Main earthing Key gy 7T < Main earthing
"7 power supply [ft e % leminaiven 7 Power supply [fo 8 ¢ leminmmen
* Bonding points of earthing * Bonding points of earthing

To earth elecirodes

conductors for protective or

To earth elecirodes

conductars for protective or

functional purposes
FE Functional earthing conductor,

(optional}, used and bonded

accarding to the operator instructions

SPDs  Surge protective devices

e.g. foundation earth electrode

7 Symbol for PE conductor
/ Symbal for neutral conductor

/ Symbol for line conductor

18-p 3ypar — Opoo O6auraa 6ap;|nran
X3P3NKYYIaxX apra XaMXx33Hun gypcnan

functional purposes
FE Functional earthing conduclor,

(optional}, used and bonded

accarding to the operator instructions

SPDs  Surge protective devices

e.g. foundation earth electrode

7 Symbol for PE conductor
/ Symbol for neutral conductor

/  Symbol for line conductor

Figure 18 — lllustration of measures in an
existing building

444 .4 12 XamMraanax TexeepemMx

444 .4.12 Protective devices

NX TYBWHUA Typ 3YypblH ryMasvMmiH yrMmaac

Protective

devices

with

appropriate

laapAanararyin  Tacnantaac  CIprumnax
30XMX axunnaraaran, XKNULW33N63n
XyrauaaHbl caaTtan O00noH LWyYNTyypTan

XamMraanax TeXeepeMX COHIOX Hb 3yMUTIN.

functionality for avoiding unwanted tripping
due to high levels of transient currents
should be selected, e.g. time delays and
filters.

444.4.13 [loxmoHbI Kabenb

444.4.13 Signal cables

[loxnoHbl kabenbn akpaHTam Kabenib 3cxyn
MYLLIMCaH XOC Kabenb X3parnax Hb 3yNTIMN.

Shielded cables or twisted pair cables
should be used for signal cables.

444.5 Tasappyynra 6a 3kBunoTeHuuan
xon6onT

444.5 Earthing and equipotential bonding

444.5.1 TlasapayynrbiH 3neKkTpoayyAbIr
XOOPOHA Hb X0Nnb6ox

444.5.1 earth

electrodes

Interconnection of

Xag x309H Gapwunra XOOpoHL Xxapunuaa
Xonboo, erergen CoOnWMNUOXOL 9neKTPOH
TOHOr TexeepeMx awwvrnagar 6on
3KBUMOTEHUMAn AamxyynardmnH CyIbpKIdHA
X0nbocoH 3opuynantblH, 6we pgaacaH
rasapayynrbiH 3neKTpoablH y3an 6apumTnan
Aapaax LwantraaHaap TOXUPOMXIyrW Ganmx
©onHo:

eep eep rasapayynrblH 9nNeKkTpoabiH
XO0POHL xonbooc yycu, TOHOT
TOXOOPOMKUNH XY443 XSHANTIyh ecex;

— XOOPOHA00 X0N60rACOH TOHOI TEXOBOPOMXK
eep ©eep raspblH JflaBnax noTeHuuanTan

For several buildings, it is possible that the
concept of dedicated and independent earth
electrodes connected to an equipotential
conductor network will not be adequate
where electronic equipment is used for
communication and data exchange between
the different buildings for the following
reasons:

— a coupling exists between these different

earth electrodes and Ileads to an
uncontrolled increase of voltage to
equipment;

— interconnected equipment may have
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Banx; different earth references;

— AnaHrysa araap MaHanbiH rapantam xaT|— a risk of electric shock exists, specifically
Xyy4ganunMH - yen  uaxunraaH  rymgang|in case of overvoltages of atmospheric
H3PBArasx apcaasn yycax. origin.

Mimasc xamraanantblH 6GonoH  Tycram| Therefore, all protective and functional
30puynanTbIH rasapgyynrbiH 6yx | earthing conductors should be connected to

AAaMXKYynardumr Har yHOC3H rasapayynrbiH
rapranratam xonbox Hb 3yNTIMN.

one single main earthing terminal.

TyyHUN9H Gapunratan xon6ooTomn
XamraananTblH, Tycran 3opuynantbiH 60M0H
asiHrblH XamraananTtblH Oyx rasapgyynrbiH
3MEeKTPOAbIr XOOPOHA4 Hb XOonboHo; 19-p
3Yprunr ys.

Moreover, all earth electrodes associated
with a building i.e. protective, functional and
lightning protection, shall be interconnected,;
see Figure 19.

Xag xagd9H  GapunrblH - rasapayynrbiH
AMEeKTPOoAbIr XOOPOHA Hb XON6ox 600MXKryi
Oytoy npakTuk 6yc 6on xapunuaa xonb0o0HbI
CYJTKI9HA ranbBaHWK Tycraapnanr,
KUW3anban wunaH  kabenunH xonbooc
Xoparnaxunr 3esnex 0awnHa; 444.4.11-niar
M6H y3.

In the case of several buildings, where
interconnection of the earth electrodes is not
possible or practical, it is recommended that
galvanic separation of communication
networks is applied, for instance by the use
of fibre optic links; see also 444.4.11.

Down conductors
from lightning
pratective system

Protective and functional
earthing conductor

Jeint for
verification
Main earthing
terminal Functional Protective  Lightning
= earth earth  protective system
electrode  electrode  earth electrode

Interconnected earth electrodes Separate earth electrodes

Down conductors
from lightning
pratective system

Protective and functional
earthing conductor

Jeint for
verification
Main earthing
terminal Functional  Protective  Lightning
= earth earth  protective system
electrode  electrade  earth electrode

Interconnected earth electrodes Separate earth electrodes

19-p 3ypar — XoopoHgoo xonb6oracoH|Figure 19 - Interconnected earth
rasapayynrbiH aneKkTpoayya electrodes
XamraanantblH 60N0OH Tycran 3opuynanTbiH | Protective and functional bonding

XONn0OonNTbIH Aamxkyynardammnr YHOCOH
raszapayynrblH rapranrag Tyc Tycag Hb
X0n0OoX, HAr Aamxyynardy cancaH yea dycaa
Oyx pamxyynarduiH xonbonTt HanasapTan
X3B33p Ganxaap XUNHA.

conductors shall be connected individually to
the main earthing terminal in such a way that
if one conductor becomes disconnected the
connections of all the other conductors
remain secured.

444.5.2 Opx Mpax CYNX233 ba
rasapayynax OGauryynamxuur XoOpoHA
Hb Xon60ox

444.5.2 Interconnection of incoming
networks and earthing arrangements

BapunrbiH A0TOpX M3O33NTUIH
TEXHOMNOrMH  BONOH  9MNEKTPOH  TOHOT
TOXOOPOMXUNH UM gaMXyynax X3Ccruur

XamraananTbliH gamxyyrardaap X0OpOHA Hb
XONOOHO.

Exposed-conductive-parts of information
technology and electronic equipment within
a building are interconnected via protective
conductors.

EpovnH yen onekTpoH TOHOr TexXeepemMX
Bara xamMXaaraap awumrragar opoH cyyuaHz
o4 Xan63apuinH XamMraananTbiH
AaMXYYIarduinH Cyrmkaa TOXMPOMXKTON Banx
6onHo; 20-p 3ypruwr y3.

For dwellings where normally a limited
amount of electronic equipment is in use, a
protective conductor network in the form of a
star network may be acceptable; see Figure
20.

Xypangaa, ywngsapnanunH 60foH  ONoH
TOPINNH 3NEKTPOH XAP3rnad GyxXun TyyHTIN

For commercial and industrial buildings and
similar  buildings  containing  multiple
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agun Gapunrag Tepen OypuiH  TOHOr | electronic applications, a common
ToxeepemxunH EMC-unH  waapanarsir | equipotential bonding system is useful in

XaHraxblH Tyn4 €epeHXun SKBUNoTeHuman
XONBONTbIH CUCTEM X3PIrnax Hb aluvrtam,
22-p 3yprunr ys.

order to comply with the EMC requirements
of different types of equipment; see Figure
22.

444.5.3 JKkBUnNoTeHUMan XonoonTbIH
Aamxyynary 6a rasapayynrbiH
OaMXyyrnardiMumH CYJXK33HUA eep eep
oyTay

444.5.3 Different structures for the
network of equipotential conductors and
earthing conductors

444.5.3.1 EpeHxui 3ynun

444 5.3.1 General

ToHOr TexeepemxmH ad xonborgon, am3ar
bangnaac xamaapaH 444.5.3.2-444.5.3.5-a
TavnbapnacaH [OepBeH YHOC3H 6yTumir
X3parnax 60onHo.

The four basic structures described in the
following Subclauses 444.5.3.2 to 444.5.3.5
may be used, depending on the importance
and vulnerability of equipment.

444.5.3.2 LUarupar
AamMmxyynardyrau
XamraananTbiH gamxyynary

XonoonTbIH
XOno6oCcoH

4445.3.2 Protective conductors
connected to a bonding-ring conductor

Larmpar xon6onteiH BRC pgawmxyynary
Xon6apunH  akBUMNOTEHUMan  XosnbonTbIH
cyrmkaar 23-p 3ypart GapunrblH 0334
aaBxapT yayyncaH. BRC-unr wmn  acxyn
Tycraapnaratanm 33C33p XUWX Hb 3YUTIN
Oereeq kabenunH TaBuyp, MeTans Xoosion
(IEC 61386 wuyBpanbir y3), ragapryyraap
yrcpax apra acxyn kabenuinH cyesar awmrnaH
OyX ypTbiH garyy Xypax 6Gonomxron
Oarvixaap cyypunyynHa. XamraananTtbiH
OonoH Tycram 3opuynanTtbiH rasapgyynrbiH
oyx pgamxyynardmir BRC-tam  xonbox
6ornHo.

An equipotential bonding network in the form
of a bonding ring conductor, BRC, is shown
in Figure 23 on the top-floor of the structure.
The BRC should preferably be made of
copper, bare or insulated, and installed in
such a manner that it remains accessible
everywhere, e.g. by using a cable tray,
metallic conduit (see the IEC 61386 series),
surface mounted method of installation or
cable trunking. All protective and functional
earthing conductors may be connected to
the BRC.

444.5.3.3 Oa Xx3anGapuMH CYMXK33 p[3x
XamraananTbiH gamxyynary

444 5.3.3 Protective conductors in a star
network

OHO TOPNUMH CYITKI3r OPOH CYYL, >KUXUT
Xygangaanol  Gapunra  33par  OKWKUT
Baviryynamx O0NOH €peHXUnaee OOXWUOHbI
kabenuap xoopoHA Hb XONGOraoorym TOHOr
TOXOOPOMXKUL X3pParnaHa; 20-p 3ypruur ys.

This type of network is applicable to small
installations associated with dwellings, small
commercial buildings, etc., and from a
general point of view to equipment, that is
not interconnected by signal cables; see
Figure 20.
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Distribution
board

Current-using
equipment

Main
earthing
terminal(s)
(MET)

=]

Earthing conductor

Protective conductor

IEC
20-p 3ypar — O xanbG3purH CyIKaa A3X
XamraananTbiH AaMXyynar4MmH XuLad

Distribution
board

Current-using
equipment

Main
earthing
terminal(s)
(MET)

=S

Earthing conductor

Protective conductor EC

Figure 20 Examples of protective
conductors in star network

444.5.3.4 OnoH TOpriocoH xonbéonTtroun ox
X3N103PUNH CYITKI3

444.5.3.4 Multiple meshed bonding star
network

OHI TOPIIMMH CYITK33r XOOPOHO00 Xapunuax
TOHOI TOXOOPOMXKUIH 66p eep XWMKUr Oynar
Oyxmrm XKuxur Ganryynamxung XoparnaHa.
OH9 Hb LaxusiraaH COPOH30H XOHAJSIeHMUH
Herneenneec yycax ryngrnumr OpoH HyTarTt
Tapaax 60noMX oNnroHo; 21-p 3yprunr ys.

This type of network is applicable to small
installations with different small groups of
interconnected communicating equipment. It
enables the local dispersion of currents
caused by electromagnetic interference; see

Current-using equipment

]

T

Distribution
board

Lt Il
)

Main earthing
terminal(s)

—  Earthing conductors (protective or functional)

Functional bonding conductors. The length of these conductors
shall be as short as possible (for instance < 50 cm) Ec

21-p 3ypar OnoH TOPJIOCOH
XONOONTTON Of, X3NO3PUNH CYMKI3HUN
p T TTEE)

—

Current-using equipment

]

Figure 21.
is

Distribution
board

L L]

2
-
r3

Main earthing
terminal(s)

—  Earthing conductors (protective or functional)

Functional bonding conductors. The length of these conductors
shall be as short as possible (for instance < 50 cm)

—

IEC

Figure 21 — Example of multiple meshed
bonding star network

444.5.3.5 EpeHxun TOPJIOCOH
XON6ONTTON 04 X3NOG3PUNH CYITKII

444.5.3.5 Common meshed bonding star
network

OHO TOPMUNH CYIDKIar Jyxam X3aparfasHAa
TOXMPOX, Xapunuaa  XonboOHbl  TOHOT
TOXOOPOMKUNH HArTpan NXTIN
Banryynamxmg, XaparnaHa; 22-p 3ypruir y3.

This type of network is applicable to
installations  with high  density  of
communicating equipment corresponding to
critical applications; see Figure 22.

TopnocoH  aKBMMOTEHUMAn  XOnOOoNTbIH
cymkaar GapunreiH ogoo Gawraa metann
OyTa3U33p CcamXKpyyrK, [O6pPBOSDKUH  TOop
YYCrax gamyyrnardaap HaMargyynHa.

A meshed equipotential bonding network is
enhanced by the existing metallic structures
of the building. It is supplemented by
conductors forming the square mesh.

TOprI XOMX33 Hb COHIOCOH adHrblH
XaMraanantblH TYBLUWH, 6a|7|ryynaM>|< aaxb

The mesh-size depends on the selected
level of protection against lightning, on the
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TOHOI TOXEePOMXMIH OapxriaaHbl TYBLUMH
OonoH erergen Aamxkyynaxag Xaparnax
AaBTamKaac XxaMaapHa.

immunity level of equipment part of the
installation and on frequencies used for data
transmission.

TOpHbI XaMX33r xamraanax 6anryynamxuiH
XAMX33H, TOXMpPYYNnHa, raxasa uaxunraad
COPOH30H XOHOSIOHMUINH Heneerneng
M3OP3MTIUM TOHOT TOXOOPOMX
cyypunyyncaH Ttanbamg 2 m x 2 m-33C
nxryn 6anHa.

Mesh-size shall be adapted to the
dimensions of the installation to be
protected, but shall not exceed 2 m x 2 m in
areas Wwhere equipment sensitive to
electromagnetic interferences is installed.

OH3 CYymkaa Hb OGawryynnarblH aBToOMaT
TenedgoH crtaHy (PABX) 6onoH TeBnepceH
erergen B6onoscpyynax cucTemumnr
XxamMraanaxag TOXUPOMXKTOWN.

It is suitable for protection of private
automatic branch exchange equipment
(PABX) and centralized data processing
systems.

3apum TOXWongong Tycraw LWwaapgnarbir
XaHraxblH TYfZ4 9H3 CYIDKI3HUW  3apum
X3CTUINH TOPbIT UAYY HAMT XUIXK 60HO.

In some cases, parts of this network may be
meshed more closely in order to meet
specific requirements.

TopoHg xampargax Tandam Hb  HUNAT
XOMXK33C33p  TOOAOPXOWMSIOrAOHO;  TOPHBbI
XAMXKI3 rogar Hb TOp yYCrax

AaMyynarygaap Xypa3naracaH AepBerKuH
HYOHUIA X3MXK33T X3ITH3.

The area covered by a mesh shall have
overall dimensions; the mesh-size refers to
the dimensions of square spaces enclosed
by the conductors forming the mesh.

Bonding connection \\ ;I | pu= Mesh
< =3
[ i
= Current-
Distribution !" ,'_./ L1 LT nusing
board | !
T
5 S
Main earthing PN
terminal(s) ~
(MET}
— AN Fi
Bonding conductors "\,‘
(protective or functional) Functional bonding conductors. The length of these
conductors shall be as short as possible, for instance
<50 om; see 444 4.5, e
o
22-p 3ypar — EpeHxunm TOpPNoOCcoH

XONOGONTTON O, X3NO3PUUH CYMKI3IHUN
p T TTEE)

- Mesh

Bonding connection _ ;I

.

Current-using
Distribution !~ equipment
i

board

:

Bonding conductors \
(protective of functicnal)

X

Main earthing
terminal(s)
(MET)

'Functional bonding conductors. The length of these
conductors shall be as short as possible, for instance

<50cm; see 44445 e

Figure 22 Example of a common
meshed bonding star network

44454 OnoH paBxap GapunrbiH
3KBUMOTEHLManN Xon60onNTbIH CYIK323

OnoH paBxap 6GapunrelH gasxap 6ypAa
3KBMNOTEHUMAn XoNn6onTbIH cUCTEM
cyypunyynaxoir 3eBnex ©anHa; HUATNar
X3parnargaar XON6ONTbIH CYJDKIIHUN
Xuwaar 23-p 3ypart  y3yyrncaH ©Gereef
aaBxap Oyp Har TepnuinH cymkaa 6GanHa.
©ep eep AaBXpblH XONOGONTbIH CUCTEMUNT
AOp Xasbk XOEp Aamyynardaap XOOpoH4 Hb
X0SI00X Hb 3YNUTIN.

444.5.4 Equipotential bonding networks
in buildings with several floors

For buildings with several floors, it is
recommended that, on each floor, an

equipotential bonding system be installed;
see Figure 23 for examples of bonding
networks in common use; each floor is a
type of network. The bonding systems of the
different floors should be interconnected, at
least twice, by conductors.
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Equipotential BRC
bonding network

Common meshed
bonding network

P

Multiple star/mesh
bonding network

Main earthing terminal(s)
star bonding network

Foundation Structural metalwork

earth electrode

ez
= = -

23-p 3ypar — AsHrbIH XamMraananTblH
cuctemrynm 6Gapunra OGauryynamx paxb
3KBUMNOTEHLMan XOornbonTbiH CYIMKI3HUN
p T TTEE)

=

Equipotential BRC
bonding network

Common meshed
bonding network

P

Multiple star/mesh
bonding network

Main earthing terminal(s)
star bonding network ~ ——

Foundation Structural metalwork

earth electrode

s =
= Z .

Figure 23 — Example of equipotential
bonding networks in structures without
lightning protection systems

444.5.5 Tycran
rasapAayynrbiH gamxyynary

30puynanTblH

444.5.5 Functional earthing conductor

3apyM 3neKkTpoOH TOHOr TexeepemMXx 36eB
aXunnaxbelH Tyna raspbliH NOTeHUnanTamn
OMPOrILOO NaBrfax Xyyaan waapjaHa; 3Hd
nasnax XxXy4gonuur Tycram 30puynanTblH
rasapayynrblH gamkyynard xaHraHa.

Some electronic equipment requires a
reference voltage at about earth potential in
order to function correctly; this reference
voltage is provided by the functional earthing
conductor.

Tycran 3opunynanTblH rasapayynroiH
Aamxyyrnard Hb MeTann Tyys3, XaBTrau
CYJDKMAN  Tyy3 3CXyn Ayrynm XeHasneH
orTnonTtoun kabenb 6anx 6onHo.

Conductors for functional earthing may be
metallic strips, flat braids and cables with
circular cross-section.

©HOoep  OaBTaMXKMA — aXunnax — TOHOr
TOXOOPOMXUNH XyBbA MeTann Tyy3 Oyy
XaBTram CyImKMan Tyy3bir Unyya y3ax bereepq
XonoéonTbIr anb 60nox 6OrMHO XMNH3.

For equipment operating at high
frequencies, metallic strips or flat braids are
preferred and the connections shall be kept
as short as possible.

Tycran 30puynanTbiH rasapayynrbiH
Aamkyynarduz TOOOPXOM eHre 3aaraarym.
Max09a rasapayynrbiH aamxyynaring
30pUyncaH HOrOOH-LIap eHIMNUr Xaparnaxrymn.
BavryynamxunH ~ 6yx  xdcart  Tycram
30puynanTbIH rasapgyynroiH
AamxyynardumH y3yypumr
TOMAAIrNaxa99 X3Parnaxumr
3eBnex banHa.

X0Ep

MWXun eHre

No colour is specified for functional earthing
conductors. However, the colours green-
and-yellow specified for earthing conductors
shall not be used. It is recommended that
the same colour is used throughout the
whole installation to mark functional earthing
conductors at each end.

Ham JaBTamxuni
TOXOOPOMXUNH  XYBb[
Xxanbapa3ac yn xamaapaH

axunnax TOHOT
AamMxyynardminH
IEC 60364-5-

For equipment operating at low frequencies,
cross-sectional areas as indicated in IEC
60364-5-54:2011, 544.1 are considered
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54:2011, 544.1-n 3aacaH XeHONeH
OFTNONbIH Tanbanr XxaHranTTam raXx Y3H9;
444 4.3 b) 6a k)-r ys.

satisfactory, independent of the conductor
shape; see 444.4.3 b) and k).

444.5.6 M>3433nnNUNUH TeXHONOINMMNH TOHOr
TOXOOPOMXK MX XIMXKIIrasp aryyrnca
xypangaa oyloy YWUNABIPNINMnH
Gapwunra

44456  Commercial or industrial
buildings containing significant amounts
of information technology equipment

444.5.6.1 EpeHxui 3ynn

444.5.6.1 General

[apaax HaManT Wwaapgnara Hb M3433NTMNH
TEXHONOIMMH TOHOr TOXOOPOMXUNH
axunnaraaHpg Laxunraax COPOH30H
HeneennuuH y3yynax Heneer Oyypyynaxag
3opuynargaHa.

The following additional specifications are
intended to reduce the influences of
electromagnetic  disturbances on the
information technology equipment operation.

LlaxunraaH COPOH30H OpYUH XYHA
HexuenTtan 6on 444.5.3.4-t tannbapnacaH
€pPOeHXUN  TOPSIOCOH  XxonbonTTon oA
XONOIPUNH  CYIDKIAr  XIPIrNaXMNAr  3eBrexX
GanHa.

In severe electromagnetic environments, it is
recommended that the common meshed
bonding star network described in 444.5.3.4
be adopted.

444.5.6.2 Larnpar xon6ontblH [444.5.6.2 Sizing and installation of
CYJIK33HUMA JamMXyyrardMmH Xamxkaac 6a|bonding ring network conductors
yrcpant

Llarmpar xonbonTblH cymkaa xanbapaap | Equipotential bonding designed as a
TONeBneceH aKBUMNOTEHUMan xonbonTbiH |bonding ring network shall have the

XaMrmmH 6ara xamxaac gapaax 6anHa:

— XaBTram 33C [JamMXyynardumH XeHaseH
ortron: 30 mm x 2 mm;

— Oyryn 33C pgamxyynaryvmmH aunameTp: 8
mm.

following minimum dimensions:
— flat copper cross-section: 30 mm x 2 mm;
— round copper diameter: 8 mm.

Wn gamxyynarymir TynryypbiH xacar 605oH
XaHaH4  HIBTP3IX  X3CArT  39BPANTI3C
XamraarnHa.

Bare conductors shall be protected against
corrosion at their supports and on their
passage through walls.

444.5.6.3 JkBunoTteHuuan XonbonTbiH
CYJK33HA XON0boX Xacryya

444 5.6.3 Parts to be connected to the
equipotential bonding network

[apaax xacryyoumr MeH 3KBUMOTEHLMan
X0n6onTbIH CYK33HA XONOOHO:

— erergen pamxyynax kabenb 6ywy
M333NNTUMWH TEXHONOIrMNH TOHOr
TOXOOPOMKUNH Aamxyynax 3KpaH,
Aamxkyynax 6ypaac acxyn xysr;

— QaHTEHHbl CUCTEMMUWH rasapAyysrbiH
Aamxyynary;

—  MO3O33UIMAH  TEeXHONOrMMH  TOHOr
TOXOOPOMXKUNH TOrTMon rYMoanMnH
TIKIBMNNH rasapgyyrncaH TYWITbIH

rasap4yynroiH gamxyynary;
Tycrah  3opuynantbiH
Aamxyyrnary.

rasapayynrboiH

The following parts shall also be connected
to the equipotential bonding network:

— conductive screens, conductive sheaths or
armouring of data transmission cables or of
information technology equipment;

— earthing conductors of antenna systems;

— earthing conductors of the earthed pole of

DC supply for information technology
equipment;
— functional earthing conductors.

53



MNS IEC 60364-4-44:20XX

MOHIOn ENGLISH

444.5.7 MapgsannuinH TexHonoruuH |444.5.7 Earthing arrangements and

GavMryynamxumH Tycram 3opuynanTtbiH | equipotential bonding of information

rasapayynra 6a akBunoteHuman xonéont |technology installations for functional
purposes

444.5.7.1 Na3apayynrbiH WWH

444.5.7.1 Earthing busbar

Tycran 3opuynanTtaap rasapgyynrbiH LWWH
Wwaapgnaratan 6on  GapunrblH  YHACSH
rasapgyynroiH rapranrbir (MET)
rasapayynrbiH LWWWH awnrnad cyHrax 6omHo.
OH3 Hb 6apuUnrbiH anb Y L3rasc MagaaimmH
TEXHOMOrMH  Banryynamxmnr  XaMrmmH
BGormHo NpaKkTuK 3amaap YHOC3H
rasapayynrblH rapranratam xon6ox 6onomx
OJTTOHO. BapunrbiH M3A33NNTNINH
TEXHOJSTOrMNH nx XOMXKI3HUM TOHOT
TOXOOPOMXKUNH IKBMNOTEHLUMAN XONOONTbIH
CYJDKI3r  OA3MXKMX33pP rasapayynrbiH  LIKWH
cyypunyyncaH 6on  TyyHuMAr  uarupar
XONBONTbIH CYIHKI3 X3n63paap Cyypunyyrk
©0nHo; 23-p 3yprunr ya.

Where an earthing busbar is required for
functional purposes, the main earthing
terminal (MET) of the building may be
extended by using an earthing busbar. This
enables information technology installations
to be connected to the main earthing
terminal by the shortest practical route from
any point in the building. Where the earthing
busbar is erected to support the
equipotential bonding network of a
significant amount of information technology
equipment in a building, it may be installed
as a bonding ring network; see Figure 23.

TAUJIBAP 1 — la3apdyynabiH WuH Ul 3CXYI
myceaapriazamad 6atix 60s1HO.

NOTE 1 The earthing busbar can be bare or
insulated.

TAUJTIBAP 2 — [asapdyynebiH wuHut2 6yx
ypmbIH dazgyy  Xypax 6os10MXmod,
XKUwWaanban kabenultH cysaulH e2adapayy
033p cyypusyynax Hb Uslyy moxupoMXmod.

398pannmaac  copaulsidxulH  mynd  un
Oamxyynae4utz myrneayyp 60510H XxaHaHO
H38MP3X xacazm xameaasnax

waapdnazamadu 6ati>x 6051HO.

NOTE 2 The earthing busbar is preferably
installed so that it is accessible throughout
its length, e.g. on the surface of trunking. To
prevent corrosion, it can be necessary to
protect bare conductors at supports and
where they pass throughout walls.

444.5.7.2 NasapayynrbiH LWUWMHUW XOHONOH
ortnon

444 5.7.2 Cross-sectional area of the

earthing busbar

azapayynrblH  WWHUW  YpP  Henee Hb
AamMmXyynardumnH mMapwpyT 6GonoH 6ypaH
3CIaPryyunaac xamaapHa. ®as tyc 6yp 200 A
Oyly TYYH33C WUX YaganTtanm ToXaana
xonooracoH GanryynamxuiH rasapgyynrbiH
WuHMn xenaneH ortnon 50 mm? 33c3ac
bararyn 6anx bereen 444.4.3 k)-uniH garyy
XAMXKIICKYYITHI.

The effectiveness of the earthing busbar
depends on the routing and the impedance
of the conductor employed. For installations
connected to a supply having a capacity of
200 A per phase or more, the cross-
sectional area of the earthing busbar shall
be not less than 50 mm2 copper and shall
be dimensioned in accordance with 444.4.3
K).

TAUTIBAP — 3H3 3aanm 10 MHz xypmanx
Oasmamxud Xy4uHmau.

NOTE This statement is valid for frequencies
up to 10 MHz.

[@zapayynrblH WWHAWT TOFTMOST TYWOMNWH
Oyuax TryngnumH 3amblH  X3Car ©GoMroH
awurnax yen TYYHUA XeHONeH OrTronbIr
Xynaargax 6yn Tortmon ryngnuviH Byuax
rYMONUAH Jaryy XaMmpKa3CKYYnH3. Tortmon

Where the earthing busbar is used as part of
a DC return current path, its cross-sectional
area shall be dimensioned according to the
expected DC return currents. The maximum
DC voltage drop along each earthing
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T'YWANUAH  TYraanTuUnH Oyuax agamkyynard
OONroH 3opuyncaH rasapAyynrbiH LWWH TyC
OypunH naryyx TOrTMOJT rYMaanmnH
XY4O9IMMH XaMriminH ux yHantelr 1 V-ooc
Oara 6anxaap TenesneHs.

busbar, dedicated as DC distribution return
conductor, shall be designed to be less than
1V.

444.6 Xanxa3ar TycraapnaH 6ampnyynax

444.6 Segregation of circuits

444.6.1 EpeHxun 3ynn

444.6.1 General

Har kabenunH ygupgnarbiH cuctem Oytoy
HOr  MapwpyTbir  XamT awurnax 6yn
TIKIANMMAH Kabenb (3cxyn gamkyynardy)
OONOH M3AO33Man, Xxapunuaa XonboOHbI
TEXHOMOIMNH kabenunr 444 6-bIH
WaapgnarbiH garyy cyypunyysHa.

Power supply cables (or conductors) and
information and communication technology
cables which share the same cable
management system or the same route,
shall be installed according to the
requirements of 444.6.

TAUTIBAP — 444.6-biH 30pun2oop KabenutH
youpOnaablH cucmemd WUHUUH cysae2
cucmem 60o5i0H powertrack cucmemutie
bazcmaaHa 23X Y3H3.

NOTE For the purposes of 444.6, cable
management systems are considered to
include busbar trunking systems and
powertrack systems.

Llaxmnraanbl atoynryn  axwunnaraa 6a
uaxunraaH COPOH30H HUALIN Hb
uaxunraaHbl  TycraapnaH 6Gaupnyynant

OonoH uaxunraaH Tycraapnanrtag eep eep
Wwaapanara TaBbX 6onHo. LlaxunraaHbl
alynryn axunnaraa ypramk unyy eHgep ad
xonodorgonton banHa.

Electrical safety and electromagnetic
compatibility = may  produce  different
requirements for electrical segregation and
electrical separation. Electrical safety always
has the higher priority.

444.6.2 3ypar TecnunH Waapanara

444.6.2 Design requirements

444.6.3 xamaapaxaac Oycag Toxuongong
Aapaax waapgnarbir XaparnaHa.

The following requirements apply unless
444.6.3 applies.

Mapsanan, xapunuaa XOJ1DOOHbI
TEXHOSOrMAH KabenumH TEXHUKUINH Y3yynanT
Oytoy 30puynanTbiH X3parnaa TOLOPXOWUrym

oon papaax Hexueng Xyy4HurM OONoH
M3931131, xapunuaa XONOOOHbI
TEXHOSOrMMNH KabenuimH XOOPOHOOX

Tycraapnax 3aur 3agran opumHg 200 mm-
33c Gararyn 6annraHa:

— HaM XyyganurH Har kabenb 3cxyn Ham
XYY4O9NMUNH  KabenunH Har BarublH - HANT
ryngan 600 A-aac uxrym;

— kabenbynanaap O3MXKUX — X3parnaar
cyypunyyncaH oytoy cyypunyynax
M333N37, xapunuaa XONOOOHbI
TEXHOMOrMNH  Kabenbuynanbir  awurnat
aXkunnaxaap TeneBneceH;

—  M3A33Man,  xapunuaa  XonGOOHbI

TEXHONOMIH Kabenb Hb:

* 5-p aHrmnan 6a TyyH33c 33w, IEC 61156
uyBparnblH garyy LaxunraaH COPOH30H
AapxnaaHbl Y3YYNanTTaW TIHUBIPXKYYNC3H

Where the specification or intended
application of the information and
communication technology cable is not
available, the cable separation distance
between the power and information and
communication technology cables shall be
not less than 200 mm in free air, provided:

— the total current in a LV cable or in a
bundle of LV cables does not exceed 600 A,
— the applications supported by the cabling
are designed to operate using the
information and communication technology
cabling installed or to be installed, and

the information and communication
technology cables are:

* balanced cables having electromagnetic
immunity performance in accordance with
the IEC 61156 series for Category 5 and
above, or
* coaxial

cables having electromagnetic
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kabenb; acxyn

« |IEC 61196-7-unH pgaryy uaxunraaH
COPOH30H AapxriaaHbl Y3YYNanTTan
Koakcuarnb kabenb 0anHa.

immunity performance in accordance with
IEC 61196-7.

bycag 6yx Ttoxuongong ISO/IEC 14763-
2:2019, 7.9.2-blH Wwaapgnara 6a
36BNOMXUNT X3PIrSI3HS.

In all other cases, the requirements and
recommendations of ISO/IEC 14763-2:2019,
7.9.2, apply.

200 mm Tycraapnax s3aur 5-p XYCH3rTUWH
paryy 6aracrax 60nHo.

The 200 mm separation distance may be
reduced according to Table 5.

OKpaHTan Xy4YHW Kabernb X3parfacaH 6on
9KpaHr XOEp Y3yypT Hb rasapayyricaH
HexXuena 9KpaHTahm  XyyYHun  kabenuiH
YUNOBOPSArYUNUH  TEXHUKUWH  Y3YYNANTUNH
aaryy Tycraapriax 3aunr 6aracrax 60sHo.

Where a screened power cable is used, the
separation distance may be reduced in
accordance with the specification provided
by the screened power cable manufacturer,
provided that the screen is earthed at both
ends.

Mapaanan, Xapunuaa xonbooHsbl | Power cables that also carry information and
TEXHOSTOMMAH  X3Parnaar MeH famxyyngar | communication technology applications are
XYYHUN  Kabenunr magoanan, Xxapwunuaa|not considered to be information and
X0nbooHbl  TexHomnmormmH  kabenb  rax | communication technology cables.

Y39XIyMW.

Uaxunraa HaanTtTtan Hyxtan |butyy Without |Open Perforate [Solid

H metann |Metann (Mmetann |lelectroma|metallic |d metallicimetallic
copoH30H [cyBar A |cyBar B [cyBar C ||gnhetic containm |containm |containm
XaanTrym barrier ent A ent B ent C
200mm |150 mm {100 mm |0 mm 200mm 150 mm (100 mm |0 mm

A: DC-100 MHz pgastamxug 50 mm x 100
MM HYOTOW rarHacaH raH TOpPOH carcTtam
AYMU3X  9KpaHbl  y3YynanTTanm  cyearT
XamaapHa.

B: DC-100 MHz paBTamxug XaHblH 3y3aaH
1,0 mm-3ac 6araryi, Xura TapxcaH HYXHUN
Tanban 20 %-nac uxrym raH TaBuypTam
OYNU3X  9KpaHbl  y3YYNaNTTam  cysart
XamaapHa.

C:. DC-100 MHz paBTamXupg XaHblH 3y3aaH
1,5 mm-33c 6araryn raH X00sIONTON AyMNLdX
3KpaHbl Y3YynanTTan cyBart xamaapHa.

A: Applicable to containment with screening
performance (DC-100 MHz) equivalent to
welded mesh steel basket of mesh size 50
mm X 100 mm.
B: Applicable to containment with screening
performance (DC-100 MHz) equivalent to
steel tray of at least 1,0 mm wall thickness
and no more than 20 % evenly distributed
perforated area.
C: Applicable to containment with screening
performance (DC-100 MHz) equivalent to a
steel conduit of at least 1,5 mm wall
thickness.

Mapaanan, xapvnuaa XOJ1O00HbI
TEXHONOrMNMH  kabenb 0a  TIKIANMWH
KabenumH  XOOpPOHOOX  XamrunH  Bara

Tycraapnax 3ang ToarasapunH 063X3nrasHuin
uar 6ywy 6ycag TOrTOOryMrMH XOOPOHL
kabenb xegermk 6onox dyx Heeumnr TOOLHO
(24-p 3yprumnH >nLaar ys).

The minimum separation between the
information and communication technology
cables and power supply cables shall
include all allowances for cable movement
between their fixing points or other restraints
(see example in Figure 24).
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Restraint/fixing

e

Separation ;

IEC

24-p 3ypar — KabenunH Tycraapnax 3auH
p T TTEE)

Restraint/fixing

/

r

e

Separation ;

IEC

Figure 24 — Example of cable separation
distance

XaMrmmH Oara
Luaapanarbir

X3PIrnaHa.

Tycraapnax 3auHbl
rypBaH X3MXK33C33p
ax039 magdanan, xapunuaa
XONOOOHbI TEXHOMOMMMH kabenb  Ga
TIX93NUMH Kabenb 3aaBan  OrTnonyox
Gereeq wWwaapgnaratan xamrmnH  Gara
Tycraapnax 3aur xagranax 6onomxrym 6on
OrTnonusibiH X0€p Tang xonboraox XxamrumH
Oara Tycraapnax 3aWHaac ©Oararym yptag
TOAr33PUNH OrTIIONLOX OHLIrmnr
onponuooroop 90° 6annraHa.

The minimum separation
applies in three dimensions. However,
where information and communication
technology cables and power supply cables
are required to cross and required minimum
separation cannot be maintained, then the
angle of their crossing shall be maintained at
approximately 90° on either side of the
crossing for a distance no less than the

applicable minimum separation requirement.

requirement

444.6.3 TycraapnaH 6anpnyynax 3am Tar
6anx Hexuen

444.6.3 Conditions for zero segregation

Mapaanan, xapunuaa XOJ1DOOHbI
TEXHOMOrMMH  kabenbynan Hb  TyXawH
X3parnasHa  Tycraunad 3opuynargcaH
Gereeq, yr Xx3parnad Hb TycraapnaH
Garipnyynax 3aunr Tar 60nroxeir 3esLeepaer
bon  M3423nan, xapwunuaa  XosfbOOHbI

TEXHOMOINMNH Kabenbunan ©6a TIKISNMUNH
kabenbunanbiH xoopoHa IEC 60364-5-52-1
LaapacaHaac eep TycraapnaH
GaripnyynanT waapgaxrymn.

No segregation is required between
information and communication technology
cabling and power supply cabling (other than
that required by IEC 60364-5-52) provided
that the information and communication
technology cabling is application(s)-specific
and the application(s) support(s) a zero
segregation relaxation.

Hapaax ©Oyx Hexuenuur xaHracaH 6on
M3433N3n, Xapunuaa XON6GOOHbI
TEXHOSMOrMMH Kabenbunan 6a TIXI3MUNH
kabenbunanbiH X00pOoHA TycraapnaH
OaripnyynanT waapgaxrymn:

M3433n3n, Xapunuaa  XonboOoHbI
TEXHONMOrMMH Kabenb Hb 5-p aHrmnan 6a
TYyH33c gasw |IEC 61156 uyBpang HUNALICSH,
acxyn IEC 61196-7-0 HUMUC3H uaxunraaH
COPOH30H AapxraaHsbl Y3YYNanTTan
Koakcuarnb kabenb 6anx;

M343313n, Xxapunuaa  XonGooOHbI
TEXHONMOrMMH  kabenb  Gavpnax OpYHbI
aHrmnan Hb ISO/IEC TR 29106 (acxyn
ISO/IEC 11801-1)-UiH uyaxusraaH COPOH30H
E1 anrmnang HUMYaXx;

HOr xanxaar O6ypayynax

TIXKIANMUNH

No segregation is required between
information and communication technology
cabling and power supply cabling where all
the following conditions are met:

the information and communication
technology cables are in accordance with
the IEC 61156 series for Category 5 and
above, or are coaxial cables having
electromagnetic immunity performance in
accordance with IEC 61196-7,

— the environmental classification of the
space containing the information and
communication technology cabling complies
with electromagnetic classification E1 of
ISO/IEC TR 29106 (or ISO/IEC 11801-1),
and

— the power supply conductors comprising a
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Aamxyyrnard Hb:
* HUNT BypaacTan Gereen HUWT ryngan Hb
100 A-aac nxrym; acxyn

* XOOpPOHA Hb  MywrucaH, Tyy3aap
GaruancaH 6yty 6GaruancaH 6Gereen HUAT
yagan Hb 10 kVA-aac uxryn 6anHa.

circuit are either:

» within an overall sheath and provide a total
current no greater than 100 A, or

+ twisted, taped or bundled together and
provide a total power no greater than 10
KVA.

444.7 KabenuiH yampanarbiH CUCTEM

444.7 Cable management systems

444.7.1 EpeHxui 3ynn

444.7.1 General

KabGenuinH yaupanarbiH cucteM  MeTann

6onoH wmetann 6yc xuauTom  Gawpar.
Metann cuctemuiir 444.7.3-biH  paryy
cyypunyyrcaH ToXnongona EMI-aac

Xamraanax camxpyyncaH xamraananTbiH
SH3 OYPUINH TYBLUHWIT XaHraHa.

Cable management systems are available in
metallic and non-metallic forms. Metallic
systems offer varying degrees of enhanced
protection to EMI provided that they are
installed in accordance with 444.7.3.

444.7.2 3ypar TocnunH yaupaamx

444.7.2 Design guidelines

KabenunH yovpanarbsiH CUCTEMUINH
mMatepman 6a xanbapuir papaax XyuuH
3YWIMAT XapransaH COHIroHo:

a) MapLpyTbiH Aaryyx LaxunraaH COPOH30H
OpHbl  Xyuynar (gamxyynantaap 60noH
uaupanTtaap Tapxax uaxurraaH COPOH30H
XOHOMOHINNH 39X YYCBIPUNH onp Bangan);

b) pamxyynantaap 6onoH uaupanTtaap
Tapxax 3eBLUeepergex AnrapribiH TYBLUWH;

C) kabenunH Tepen (3KpaHTan, MyLUrMcaH,
LWNN3H Kabenb);

d) M3A33NTNIH TEXHOMNOrMMH
kabenbynanblH cuctemg XonboCcOH TOHOr
TOXOOPOMXUNH Aapxnaa;

e) OpyHbl Oycag xasraapnanTt (XMMWWH,
MEeXaHWK, Lar YypblH, ranblH rax MaT);

f) Mag29annnMiiH TexXHONOrMNH KabenbynasnbiH
CUCTEMUNT Laawmng epretrex 601oMX.

The choice of material and the shape of the
cable management system depend on the
following considerations:

a) the strength of the electromagnetic fields
along the  pathway  (proximity  of
electromagnetic conducted and radiated
disturbing sources);

b) the authorized level of conducted and
radiated emissions;

c) the type of cabling (screened, twisted,
optical fibre);

d) the immunity of the equipment connected
to the information technology cabling
system;

e) the other environment constraints

(chemical, mechanical, climatic, fire, etc.);
f) any future information technology cabling
system extension.

Metann 6yc ytac, kabenuiH cuctemuinr

Aapaax Toxvongona X3parnaxag
TOXMPOMXKTOM:
— uaxunraaH COPOH30H  XOHOMeHrUIiH

TYBLUMH TOrTMon 6ara op4uH;
kabenbunanbiH CUCTEMUWH siNraprblH
TYBLMH Bara;

— WWN3H KabenunmH kabenbynan.

Non-metallic wiring systems are suitable in
the following cases:

electromagnetic  environment
permanently low levels of disturbance;
— the cabling system has a low emission
level;

— optical fibre cabling.

with

Kabenb ASMXMX  CUCTEMUAH  MeTann
OYypanasaxyyH X3CrMWH  XyBb[, XOHANeH
ortrnonooc unyy xanéap (xaestran, U xan6ap,
XOOSI0M rax M3T) Hb KabenwnH yaupanarbiH
CUCTEMUNH OHUMOr OYpaH 3C3apPryyunnmnr
TOOOPXOWNHO. Butyy xanbap Hb HUWATRAM
ropumMmbliH xonboockir 6aracragar Tyn unyy

For metallic components of cable support
systems, the shape (plane, U-shape, tube,
etc.), rather than the cross-section, will
determine the characteristic impedance of
the cable management system. Enclosed
shapes are best as they reduce common
mode coupling.
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TOXMPOMXKTOMN.
KabenunH  TaBuyp  potopx  awwurnax|Usable space within the cable tray should

BGONOMXTON 3ail Hb TOXUPOSLCOH X3MX33HA
HOMANT kabenb cyypunyynax 60noMXToun
GanHa. 25-p 3yparT y3yyncHui garyy
kabenunH OGarublH eHAgep Hb KabenuiH
TaBUYypblH Xaxyy XaHaHaac Ham 0GauHa.
HaBxuyynaH TaBux Tar awwurnax Hb
KabenunH TaBWypbliH LaxunraaH COPOH30H
HUALNAH Y3YYN3NTUAT CakpyyrnHa.

allow for an agreed quantity of additional
cables to be installed. The cable-bundle
height shall be lower than the side walls of
the cable tray, as shown in Figure 25. The
use of overlapping lids improves the cable
tray’s electromagnetic compatibility
performance.

U xonbapuinH kabenuiH TaBUypbliH XOEP
OynaHrMiH  OMPONILOO  COPOH30H  OPOH
Oyypoar. Wimasc eHagep xaxyy XaHaTam
XUALIMAT UNYYA Y3H3; 25-p 3ypruur ys.

For a U-shape cable tray, the magnetic field
decreases near the two corners. For this
reason, deep side walls are preferred; see
Figure 25.

OrtrnonbiH TyH Hb aB4y y33X Oyn xamrumH
TOM KabenumH gMameTpasc Oop Xashk XOEp
JaxunH nx banHa.

The depth of the section should be at least
twice the diameter of the largest cable being

T
/ |"

S
.

Not recommended Preferred

IEC

25-p 3ypar — Metann kabenuuH TaBuyp
Aaxb KabenuuH 6anpnan

considered.
/f|I‘|

A
S~

Preferred

Not recommended EC

Figure 25 — Cable arrangements in metal
cable trays

444.7.3 YrcpanTblH yaupaamx

444.7.3 Installation guidelines

444.7.3.1 LUaxunraaH COPOH3O0H
HUAWIUMAH  30puynanTtaap Tycramnad
30XMOH BYT33C3H MeTann o6yry HUANMan
KabenunH yampanarbiH CUCTeMm

444.7.3.1 Metallic or composite cable
management systems specially designed
for electromagnetic compatibility
purposes

LlaxunraaHn COPOH30H HUMLTUAH
3opuynanTtaap TycramnaH 30XMOH ByT33C3H
MeTanmn Bytoy HUANIM3N KabenuimH

yompanarblH CUCTEMUAT XOEP Y3YYPT Hb
OPOH HYTIMAH 3KBMNOTEHUMan XonbonTbiH
CUCTEMTIN YpPrammk xonboHo. 50 m-33ac ux
ypT 3ang  9KBUMNOTEHUMaAn  XONGOonTbIH
CUCTEMTAM  HAIMANT  XONBOMT  XUAXUWT
3eBnex banHa. byx xondonTbir anb 6050X
6orHo xunH3. KabenunH yaupanarbiH
CUCTEMUNT X34 X343H 3MEMEHTI3P yrcapcaH
6on 3anraa anemMeHTYYOUNH XOOpOoHA Yp
AYHTAM X0NbonT XumK Tacpantryn Gangneir
XaHraHa. dnemeHTyygunr 6yx nepumeTpunH
Aaryy rarHax xonbox Hb Unyy TOXMPOMXKTOMN.
KoHTakTnax ragapryy Hb cavH gamxyynax
YaHapTaun, eepeep xanban Oygar Oyoy
Tycraapnary Bypaacryn, 39BPaNTIC
XamraanargcaH, 3anraa  anemMeHTYYOunH
XOOPOHA CaWH uaxunraaH KoHTakTTam Ganx

Metallic or composite cable management
systems specially designed for
electromagnetic compatibility purposes shall
always be connected to the Ilocal
equipotential bonding system at both ends.
For long distances, i.e. greater than 50 m,
additional connections to the equipotential
bonding system are recommended. All
connections shall be as short as possible.
Where cable management systems are
constructed from several elements, care
should be taken to ensure continuity by
effective  bonding between  adjacent
elements. Preferably, the elements should
be welded together over their full perimeter.
Riveted, bolted or screwed joints are
allowed, provided that the surfaces in
contact are good conductors, i.e. they have
no paint or insulating cover, that they are
safeguarded against corrosion and that a
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Hexueng TaB, ©OoonT
X0nOOoNTbIr 36BLLUEBPHS.

Oyoy  wypart

good electrical contact between adjacent
elements is ensured.

MeTann ortnonbiH Xxan6apuir 6yx ypTbiH
paryy xagranHa. byx xapunuaH xon6ont
bara OypaH  9CapryyuanTan GanHa.
KabenunH ygupgnarbiH CUCTEMUAH  XOEpP
Xacrmir GOrMHO Har cyganTtan xonbonTtoop

XONBOX Hb OPOH HYTIMAH KX BypaH
3COPryyuan yycrax, ynmaap uaxurraad
COPOH30H HUALNIAH y3yynantuur

OyypyynHa; 26-p 3yprumr ys.

The shape of the metallic section should be
maintained over its full length. All
interconnections shall have low impedance.
A short single-lead connection between two
parts of a cable management system will
result in a high local impedance and,
therefore, degradation of its electromagnetic
compatibility performance; see Figure 26.

R

SN2
=

Not recommended
26-p 3ypar Metann cucreMmiH

—
OypanAa3xyyH X3CryyaAuuH Tacpantryum

Best practice
6anpan

=5

el g
=5

Not recommended
I

) P

Figure 26 — Continuity of metallic system

components

Best practice

Xaa9H MHz-33c 033w gaBTamxmna kabenuminH
yampanarbiH cucteMuninH xoep xacrumr 10 cm
YPT TOPOH Tyy3aap XOnbox Hb 3KpaHbl
Heneer 10-aac ux gaxvH 6yypyynHa.

From frequencies of a few MHz upwards, a
10 cm long mesh strap between two parts of
a cable management system will degrade
the shielding effect by more than a factor of
10.

Toxmpyynra 6ywy epreTrenn xumx 6ypAa
aXnbIl  UaxunaraaH COPOH30H  HUALNUWH
30BNOMXUO, HUNLDXK Oanraa 3COXUNT HArT
XAHaX Hb yyxan; XKuwaanban meTann
XOOSIOMr  XyBaHUAp XOOJIOMroop  COMbX
B6onoxryn.

Whenever adjustments or extensions are
carried out, it is vital that work is closely
supervised to ensure that it complies with
the electromagnetic compatibility
recommendations, for example not replacing
a metallic conduit by a plastic one.

BapunrelH meTann GyT33UMNH 3NEMEHT Hb
LaxunraaH COPOH30H HUWLSIMAH 30punrog
Malwl canH awwurnargax oonHo. L, H, U
acxyn T xonbapuiH raH gam Hypyy Hb
MX3BYSIOH WX  XOHANeH  OrTnon,  ux
ragapryytai, rasaptal  OJfIOH 3aBCpblH
xonbonTt Oyxunm TacpanTtryn rasapayyrcaH
Oytosy yycragar. Kabenuur wim  gam
HypyyTam  TynraH TaBuMX Hb  WNyy
TOXUMpOMXTOW. [agHa rapgapryyraac wnyy
A0TOop OynaHr COHroHo; 27-p 3ypruur ya.

Metallic construction elements of buildings
can serve electromagnetic compatibility
objectives very well. Steel beams of L-, H-,
U-, or T-shape often form a continuous
earthed structure, which contains large
cross-sections and large surfaces with many
intermediate connections to earth. Cables
are preferably laid against such beams.
Inside corners are preferred to outside
surfaces; see Figure 27.

O O @ Best practice
@

— {

©
@

© € Not recommended

) Poor
IEC

O O @ Best practice

¢ D &  Not recommended
) Poor

— {

IEC
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27-p 3ypar — MeTann OyT33UUAH 3NeMeHT
DOTOpPX KabenunH 6anpnan

Figure 27 — Location of cables inside
metallic construction elements

Metann «kabenunH TaBWypblH Tar Hb
KabenunH TaBuypTanm WXuUN Waapgnarbir
XaHracaH 6GawnHa. Bbyx ypTblH garyy OJioH
KOHTaKTTam Tarmur wunyya Y3Ha. XopaB
Bonomxryn 6on Tarmnr kKabenunH TaBuypTan
AOp Xasbk Xoép y3yypT Hb 10 cm-33c 6ormHo
cy/mkman Oyly TOpOH Tyy3 33par 60ornHo
X0n6onToop Xon6oHo.

Covers for metallic cable trays shall meet
the same requirements as the cable trays. A
cover with many contacts over the full length
is preferred. If that is not possible, the
covers should be connected to the cable tray
at least at both ends by short connections
less than 10 cm, e.g. braided or mesh
straps.

Llaxunraax COPOH30H HUALNIAH
3opuynanTtaap TycranWnaH 30XMOH ByT33C3H
MeTann Bytoy HUAIMAN KabenuiH
yanpanarbiH CUCTEMUIT XaHaHg,
XKNLwa3n6an ranbiH Xaantaap

HOBTPYYNAXUNH Tyng TtacancaH 6on Xoép
MeTarnn X3Cruur cyrmkman Oyy TOpPOH Tyy3
33par bara OypaH 3CIPryyuanTan
X0noéonToop xonboHo; 28-p 3ypruinr y3.

When a metallic or composite cable
management system, specially designed for
electromagnetic compatibility purposes, is
parted in order to cross a wall, for example
at fire barriers, the two metallic sections
shall be bonded with low impedance
connections such as braided or mesh straps;
see Figure 28.

~ PW\Q_;‘ ' IG m\q < BE“;\.:"

IEC

- Goud\g:,-' - Betts:\l,u

. F‘m}r\g,"

IEC

28-p 3ypar - Metann xacryyauuH | Figure 28 - Connection of m'etallic
xonéonTt sections
444.7.3.2 MeTann oyc kabenuuH | 444.7.3.2 Non-metallic cable management

yavpanarbiH cCuctem

systems

KabenbunanbiH cuctema 3KpaHrym
kabenuap XonbOCOH TOHOr Texeepemxug
HaM AaBTaMXWWH XOHANOHTMWH Heneenen
Heneernexryn 6on metann Oyc kabenuiH
yampanarbiH CUCTEMUIH Y3YynanTumr
TYYHUA OOTOP HAr Jamxyynarduur Toupyy
aKBMNoTeHUman xonbonTbliH gamxyynary
OONroH cyypunyyncHaap camxpyynHa. Yr
AamKyynardumr  Xoép Y3YypT Hb  TOHOr
TOXOOPOMXKUNH razapayynrblH CUCTEMTIN yp

Where equipment connected to the cabling
system by unscreened cables are not
affected by low frequency disturbances, the
performance of non-metallic cable
management systems is improved by
installing a single lead within it, as a by-pass
equipotential bonding conductor. The lead
shall be efficiently connected to the
equipment earthing system at both ends
(e.g. onto a metal panel of an equipment

AYHTOM  xonboHo  (kuwaanban  ToHor | cabinet).

TOXOOPOMKUNH LLYYr39HUN mMeTtann

XaBTaHTamn).

Tonpyy 3KBUNOTEHUMan xon6onTbiH | The by-pass equipotential bonding
AaMKyynardumr - mx  XamxasHun  HuATnar | conductor shall be designed to withstand
ropumbiH  60NoH canaancaH ramTnuKH |large common mode and diverted fault

rYManuur gaaxaap TerneBneHs.

currents.

445 [1yTtyy Xy4Aa3naac xamraanax

445 Protection against undervoltage

4451 Xyuypan Oyypax, xyygan angargax

445.1 Where a drop in voltage, or a loss and
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GonoH gapaa Hb CIPrax Hb XyH 3cxyn 34 |subsequent restoration of voltage can imply
XepeHreg arynrtam Hexuen yycrax 6onox|dangerous situations for persons or

6on 30XMX ypbOuunaH CaprumMnax apra
XOMX33 aBHa. MeH OGanryynamMXumH Xacar
ACXYN TYNO3M X3Parfiary TOHOr TeXeepeMx
Xyygan 6yypcHaac ramTax ©Oonox vyea
ypbA4nnaH Caprumnax apra Xamxaa aBHa.

property, suitable precautions shall be taken.
Also, precautions shall be taken where a
part of the installation or current-using
equipment can be damaged by a drop in
voltage.

XYH atoyng eptexryin Hexueng danryynamx
3CXYN TYWA3N X3PIArNary TOHOI TOXeepeMxk
rOMTIX SPCOINUNT 36BLUeBperaex rax y3ax

An undervoltage protective device is not
required if damage to the installation or to
current-using equipment is considered to be

GarvBan OyTyy Xyy4ganuuH  xamraanax |an acceptable risk, provided that no danger
TOXOOPOMX Llaapaaxrym. is caused to persons.
445.2 Xamraanx Byn uaxunraaH |445.2 The operation of undervoltage

X3PArcnuMiiH axunnaraa Hb Xy4gan 60rvHo

Xyrayaang Tacpax Oywy angargaxbir
alynrymrasp  3eBweepper 6on  Ooytyy
XYYO9NMMWUH  Xamraanax  TexXeepeMXUWH

axunraraar caaTtyyix ©onHo.

protective devices may be delayed if the
operation of the appliance protected allows
without danger a brief interruption or loss of
voltage.

445.3 KoHTakTOp X3parnax 6anraa 6on
TYYHUA HI3ragax Oa gaxuH xaargax caartan

445.3 If use is made of contactors, delay in
their opening and reclosing shall not impede

Hb yovpanarbiH oytoy Xamraanax |instantaneous disconnection by control or
TOXOOPOMXUNH arwmnH 3yypblH Tacnantag | protective devices.

caapg Gonoxryn.

4454  [ytyy  Xy4ganuuH  xamraanax|445.4  The  characteristics  of  the
TOXOOPOMXUWNH  y3YyNanT  Hb  TOHOr |undervoltage protective device shall be
Toxeepemxunr acaax ©6a awwurnax |EC|compatible with the requirements of the IEC
cTaHOapTbIH Wwaapgnaratan HULC3H | standards for starting and use of equipment.
GanHa.

4455 Xawmraanax Texeepemx  gaxuH |445.5 Where the reclosure of a protective
3anrargax Hb awyntam  Hexuen yycrax|device is likely to create a dangerous
Maragnantam 0on gaxuvH 3anranTt aBTomar |situation, the reclosure shall not be
Banx 6onoxryn. automatic.

A xaBcpant Annex A

(M3p433nnunH)
SPD Xx3parnax TOOLOOSICOH 3pCA3SIUNAH
CRL TyBLWHMA XN

(informative)
Examples of calculated risk level CRL for
the use of SPDs

A.1 XKuwas 1 — XegeerunH opuuH paaxb |A.1 Example 1 - Building in rural
Gapunra environment

Ma3apT asHra 6yyx HarT Ng = 1 Ground flash density Ng = 1

OpuHbl KOahpuumeHT fenv = 85 Environmental factor fenv = 85

OpcoanunH yHanraaHunm ypT LP = 2 LPAL +|Risk assessment length LP = 2 LPAL +

LPCL + 0,4 LPAH + 0,2 LPCH
=(2x0,4)+(0,4x0,6)

=1,04

3HA

LPAL — HamMm Xy4ganuuH araapbliH WyrambiH
ypT (km) = 0,4;

LPCL + 0,4 LPAH + 0,2 LPCH
=(2x0,4)+(0,4x0,6)

=1,04

where

LPAL is the length (km) of the low-voltage
overhead line = 0,4;
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LPAH — eHOep Xy4yganuiH
wyramblH ypT (km) = 0,6;
LPCL HaMm  Xy4gonumH
kabenuinH ypT (km) = O;
LPCH — eHOoep XyygsnuinH rasap [OOpX
kabenunH ypt (km) = 0.

CRL =fenv/ (LP x Ng) =85/ (1,04 x 1) =
81,7

araapblH

rasap [00OpX

LPAH is the length (km) of the high-voltage
overhead line = 0,6;

LPCL is the length (km) of the low-voltage
underground cable = 0;

LPCH is the length (km) of the high-voltage
underground cable = 0.

CRL =fenv/ (LP x Ng) =85/ (1,04 x 1) =
81,7

OHa Toxuongona CRL Hb 1 000-aac 6ara|In this case, SPD protection shall be
Tyn SPD xamraanant cyypunyynHa. installed as the CRL is less than 1 000.

A2 Xuwss 2 - OHpep xyupanasp|A.2 Example 2 - Building in rural
TIXKI3rAA3r XeAeerMvH OpyYuH paaxb|environment powered in HV

Gapunra

Ma3apT asHra 6yyx HarTt Ng = 0,4 Ground flash density Ng = 0,4

OpyHbl k0ahpuumneHT fenv = 85 Environmental factor fenv = 85

IpcaanunH yHanrasHun ypt LP = 2 LPAL +|Risk assessment length LP = 2 LPAL +

LPCL + 0,4 LPAH + 0,2 LPCH

=0,2x1

=0,2

3HO

LPAL — HamMm Xyy4yosnuuH araapbliH LWyrambiH
ypT (km) = 0;

LPAH eHaep  Xy4A4sanuinH
wyramblH ypT (km) = 0;
LPCL HaM  XyYgonuunH
kabenuinH ypt (km) = 0;
LPCH - eHoep XxyygonuuH rasap [Joopx
kabenunH ypT (km) = 1.

CRL =fenv/(LP xNg)=85/(0,2x0,4)=1
062,5

3Ha Toxmonpona CRL Hb 1 000-aac wux
Oytoy TaHUyy Tyn SPD xamraanant 3aasan
ounw.

araapblH

rasap [Ooopx

LPCL + 0,4 LPAH + 0,2 LPCH

=02x1

=0,2

where

LPAL is the length (km) of the low-voltage
overhead line = 0;

LPAH is the length (km) of the high-voltage
overhead line = 0;

LPCL is the length (km) of the low-voltage
underground cable = 0;

LPCH is the length (km) of the high-voltage
underground cable = 1.

CRL =fenv/(LP xNg)=85/(0,2x0,4)=1
062,5

In this case, SPD protection is not
mandatory as the CRL is greater than or
equal to 1 000.

A3 Xwuwas 3 - AraapblH LwWyramaap
TIXKI33raA3r XoTblH OPYUH Aaxb Gapunra

A.3 Example 3 - Building in urban
environment powered by overhead lines

Masapt asHra 6yyx HArT Ng = 1

OpyHbl k0ahpuumneHT fenv = 850
OPCAdNNNH YHANragHun ypT LP = 2 LPAL +
LPCL + 0,4 LPAH + 0,2 LPCH
=2x04+04x%x0,6

=1,04

3HA

LPAL — HamMm Xy4OonuuH araapbliH LWyramMbliH
ypT (km) = 0,4;

LPAH — eHOep Xy4gonuuH araapbliH

wyrambiH ypT (km) = 0,6;
LPCL HaM  Xy4gonumH
kabenunH ypT (km) = 0;

rasap [Ooopx

Ground flash density Ng = 1
Environmental factor fenv = 850
Risk assessment length LP
LPCL + 0,4 LPAH + 0,2 LPCH
=2x04+0,4%x0,6

=1,04

where

LPAL is the length (km) of the low-voltage
overhead line = 0,4;

LPAH is the length (km) of the high-voltage
overhead line = 0,6;

LPCL is the length (km) of the low-voltage
underground cable = 0;

2 LPAL +
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LPCH — eHOoep XyygsnuinH rasap AOOpX
kabenuinH ypt (km) = 0.

CRL =fenv / (LP x Ng) =850/ (1 x 1,04) =
817

LPCH is the length (km) of the high-voltage
underground cable = 0.

CRL =fenv / (LP x Ng) =850/ (1 x 1,04) =
817

OHa Toxmongong CRL Hb 1 000-aac Gara|In this case, SPD protection shall be
Tyn SPD xamraanant cyypunyyrHa. installed as the CRL is less than 1 000.
A.4 Xvwas 4 - lNaszap poopx kabenuap|A.4 Example 4 - Building in urban

TIXIAIrgAa3r XoTbiH OPYUH AaxXb 6apm1ra

environment powered by underground
cables

Ma3apT asHra 6yyx HarTt Ng = 0,5

OpyHbl k0appuuymneHT fenv = 850
OpPCAdNUNH YHANrasHun ypt LP = 2 LPAL +
LPCL + 0,4 LPAH + 0,2 LPCH

=1

3HAO

LPAL — HamMm Xy4OonuWH araapbliH LWyramMmbliH
ypT (km) = 0;

LPAH — eHOep Xy4gonuuH araapbliH

wyrambiH ypT (km) = 0;
LPCL HaMm  Xy4gonumH
kabenunH ypt (km) = 1;
LPCH - eHgep Xyy4ygonuuH rasap [oopx
kabenunH ypt (km) = 0.

CRL =fenv/(LP xNg)=850/(1x0,5) =1
700.

AHo Toxmonpona CRL Hb 1 000-aac wux
Oytoy TaHUyy Tyn SPD 3aaBan 6uwl.

rasap [0OpX

Ground flash density Ng = 0,5
Environmental factor fenv = 850
Risk assessment length LP
LPCL + 0,4 LPAH + 0,2 LPCH
=1

where

LPAL is the length (km) of the low-voltage
overhead line = 0;

LPAH is the length (km) of the high-voltage
overhead line = 0;

LPCL is the length (km) of the low-voltage
underground cable = 1;

LPCH is the length (km) of the high-voltage
underground cable = 0.

CRL =fenv/(LP xNg)=850/(1x0,5) =1
700.

In this case, an SPD is not mandatory as the
CRL is greater than or equal to 1 000.

2 LPAL +

B xaBcpant

(M3p433nnunH)

AraapbiH wyramag x3parnacaH SPD-33p
X3T XYYAIINUUT XsIHAX yanpaamx

Annex B

(informative)

Guidance on overvoltage control
SPDs applied to overhead lines

by

Baunryynamxuimr araapblH lwyramaap
TIKIBAAr acxyn Gawryynam araapbiH
wyram aryyngar 6ereen 443.4-niH paryy
SPD waapgnaratan 60n X3T XyyganuviH
TYBLUHWIA XamraananTblH XAHaNTbIr
BanryynaMmxmnH axnanuimH onponuoo SPD-
war - wyyn  Ganryynamxkug o cyypunyynax,
acxyn CYITKI3HUN ornepaTopblH
36BLLOOPI66P TIAKIAMUIH TYrI3X CYIHKIIHUN
araapblH Wyramg cyypunyynax 3amaap
XaHraxx 60sHo.

Where an installation is supplied by, or
includes, an overhead line and an SPD is
required according to 443.4, the protective
control of the overvoltage level may be
obtained either by installing surge protective
devices directly in the installation close to
the origin of the installation, or with the
consent of the network operator, in the
overhead lines of the supply distribution
network.

Kuwaanban  pgapaax
X3parnax 60nHo:

a) araapblH TKIANUNH TYradX CYIHKIHA XIT
XYYO9NMUAH  Xamraanantbil  CYJDKI3HUN
3aHrunaa uaryyoag, snadrysa 0,5 km-9ac
ypT canaa wyram OypunH Tercreng
CyypunyynHa. TaX33MMIAH TYraax LWyrambiH

apra  XaMXaar

As an example, the following measures may
be applied:

a) in the case of overhead supply distribution
networks, overvoltage protection is erected
at network junction points and especially at
the end of each feeder longer than 0,5 km.
Surge protective devices should be erected
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paryy 0,5 km Tytamg Xx3T Xyy4anaac
Xamraanax Texeepemx Cyypuryynax Hb
3yUTan. [9xO3s XaT Xy4ganasc xamraanax
TOXOOPOMXKYYOUNH XOOPOHOOX 3al dAmap 4
Toxuongona 1 km-aac nxryn 6anHa;

b) TOXKI3MMIAH TYraax CYIMHKI3HUM HIr X3Car
araapblH, Heree Xxacar rasap QfJoopx 6on
araapblH LWyramaac rasap [oopx kabenbAa
WNIMKMX Uar 6ypa a)-ruiH paryy araapbiH
WyrambiH X3T XYYZ3NUWH XamraanantbIr
XOPArIaHa;

C) uaxunraaH Ganryynamxumr TakadxK Oyin

TN TYraax CYITDKI3H TIKIINNT
aBTOMaraap Tacnax xamraananTtbiH apra
XOMXK39 X3P3rnacaH oon LyramblIH
Aamxyynarang XOnbocoH SPD-uimH

rasapgyynreiH gawxyynarymir PEN acxyn
PE pamxyynarytam xonboHo;

d) uyaxunraaH Ganryynamxumr Taxasx Oyn
TT TYraax CyrmKaaH, TIOKIANMAT aBTOMaTaap
Tacnax xamraananTblH apra  X9MXd3
X39parnacaH 6on  wyrambiH - gamxyynary
OonoH caapmar pgawxyynarumg  SPD
cyypunyyrsHa. Taxa9nnnH CYIDKI3HUN
caapmar  gamxyynarymmr  yp  OYHTOu
rasapayysncaH uarT caapmar
Aamxyynardannd SPD waapgnararyn.

at every 0,5 km distance along the supply
distribution lines. Nevertheless, the distance
between surge protective devices should in
no case exceed 1 km;

b) if a supply distribution network is erected
partly as overhead network and partly as
underground network, overvoltage protection
in the overhead lines should be applied in
accordance with a) at each transition point
from and overhead line to an underground
cable;

c) in a TN distribution network supplying
electrical installations, where the protective
measure automatic disconnection of supply
is applied, the earthing conductors of the
surge protective devices connected to the
line conductors are connected to the PEN
conductor or to the PE conductor;

d) in a TT distribution network supplying
electrical installations, where the protective
measure automatic disconnection of supply
is applied, surge protective devices are
provided for the line conductors and for the
neutral conductor. At the place where the
neutral conductor of the supply network is
effectively earthed, a surge protective device
for the neutral conductor is not necessary.

C xaBcpanTt
(M3p33annuinH)
3apum  yncbiH
XarcaanTt

Tyxan Tauno6apbiH

Annex C

(informative)

List of notes concerning certain
countries

AT | 443.1 | AscTpn yncag yp LaraepbliH
aHrnan ©60foH  3pPCOSNUNH  YHINM33HUM
apraac yn xamaapaH IEC 60364-5-53:2019-
nnH 534 pyraap 3ymn 6onoH IEC 60364-5-
53:2019/AMD2:2024-unH 534 gyrasp 3ywng
HUALYYN3H cyypunyyncad SPD  awwvrnax
Oyx uaxunraaH  Gawryynamxuir - XxaT
XY443naac xaMraanax Hb 3aaBan 6anHa.

AT | 443.1 | In Austria, the protection of all
electrical installations against overvoltages
by use of SPDs, installed according to IEC
60364-5-53:2019, Clause 534 and IEC
60364-5-53:2019/AMD2:2024, Clause 534 is
mandatory, irrespective of the categories of
consequences and of any risk assessment
method.

NO | 443.1 | HopBern yncag uaxunraad
Banryynamx 6ypuir SPD-33p xamraarnHa.

NO | 443.1 | In Norway, every electrical
installation shall be protected by an SPD.

Fl | 443.4 | duHnaHa yncag 6anryynamxumr
raszap goopx kabenuap Taxa343r 6on Typ
3yypblH X3T XY4O3NMWH XamraananT 3aaBaln
6uw. Baunryynamxuir araapbiH LWyramaap
TXK3343r 60N 9PCOdNMMAH YHINIA3 XMNX Hb
3YMTON.

Fl | 443.4 | In Finland, protection against
transient overvoltage is not mandatory if an
installation is supplied by underground
cable. When the installation is supplied by
an overhead line, a risk assessment should
be performed.

DE | 443.4 | 'epmaH yncag gapaax 3epyyr
xapransaH y3Ha. “bycag 6yx Toxuongong ...

DE | 443.4 | In Germany, the following
deviation shall be considered: The wording:
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GanryynamxumiH axnang 6avpnax SPD-uinH
30UNH 3aCTUNH YHO LU3HUMH TaB AaxXWH UX33C
Oara ...” racaH Guusapunr gapaax 6angnaap
conuHo:  “OpoH  cyyud, xwkur anbaH
TacanraaHg xoT xydganuid | acxyn I
aHMUNMbIH TOHOT TEXeePeMX CyypwuryyrcaH
Gon XaT Xyygan XyH Har 6ypa Hemneenex
TOXMONZONA X3T XYYO9NUAH  XamraananTt
XUNHA. [anbliH 3pcgantan (BE2 adrunan)
Gapunrag X3T XyyO9nNWH XamraananTbir
MOH aBY Y33X Hb 3YNTON.”

"For all other cases, a risk assessment
according to 443.5 shall be performed in
order to determine if protection against
transient overvoltage is required. If the risk
assessment is not performed, the electrical
installation shall be provided with protection
against transient overvoltage. However the
transient overvoltage protection is not
required for single dwelling units where the
total economic value of the electrical
installation to be protected is less than five
times the economic value of the SPD
located at the origin of the installation.” is
replaced as follows: "Protection against
overvoltage shall be provided where
overvoltages affect individuals e.g. in
residential buildings and small offices if
overvoltage category | or Il equipment is
installed. Protection against overvoltage
should also be considered for buildings with
fire risks (classification BE2)."

DE | 443.4 | lepmaH yncag OMOH XyH
uyrnapax, Xuwaanban TOM OpOH CYYLHbI
Gapwvnra, cym, anbaH Tacanraa, cypryynbg
X3T XYYO3SIMMH XamMraananTt XUNHI.

DE | 443.4 | In Germany, for groups of
individuals, e.g. in large residential buildings,
churches, offices, schools, protection
against overvoltages shall be provided.

ES | 443.4 | Ncnann yncag Royal Decree
1053/2014-uvH  ITC-BT-52-uH  6.4-niAH
aaryy uaxurnraaH TO9BPUWH  XOpParcrunr
IPUMM  XY433p XaHrax Oyx Xanxaar Typ
3YYPbIH X3T XYy443M133C XaMraanHa.

ES | 443.4 | In Spain, according to the Royal
Decree 1053/2014, Clause 6.4 of the ITC-
BT-52, all the circuits intended to supply
energy to electric vehicles must be protected
against transient overvoltages.

IN | 443.4 | OHaTtxar yncag papaax d)
3aanTbif  HAMH3: d) TOM OpPOH CyYyLHbI
Gapunra, cym, anbaH Tacanraa, Cypryynb
39par OfIOH XYyH Uyrnapax rasapT XaT
XY4O2nuMnH xamMraanant XunHa. MeH 443.4-
NIH 9PCOSNIMAH  YHAMra3ragp  araap
MaHAMbIH  rapantan Typ 3yypblH  XaT
XY4O9NMAH XaMmraananT LWwaapanaratanm rax
TOrTOOCOH 60N OpPOH cyyu, >Xuxur anbaHn
TacanraaHg X3T  XYy44an  XyBb  XYHA
Heneesex vea xamraanant XUMHO.
OpPCO3NIMAH YHANI33 XMNraaryn 6on 3eBXxeH
lIl 6ytoy IV aHrMnnbiH TOHOI TOXOOPEOMXKTIN
HOr  awWnblH  OpOH  cyyuaac  ©6ycap
TOXMONZONA araap MaHAmbIH rapanTtam Typ
3YYpPbIH X3T XYYA3NUMH XaMraananTt XUNHa.

IN | 443.4 | In India, add the following item
d): d) groups of individuals, e.g. in large
residential buildings, churches, offices,
schools protection against over voltages
shall be provided. In India, the following

applies: Protection against overvoltage
protection shall be provided where
overvoltages affect individuals e.g. in

residential buildings and small offices if the
risk assessment according to 443.4 requires
the protection against transient overvoltages
of atmospheric origin. If no risk assessment
is performed, protection against transient
overvoltages of atmospheric origin shall be
provided, except for single dwellings where
only overvoltage category Il or IV equipment
are the only equipment at this location.

GB | 443.4 | HoraocaoH BaHT Yncag xoép
Aaxb pgoron Mmepunr pgapaax 6anmgnaap
connHo: “bycag ©Oyx TOXxuongong Typ

GB | 443.4 | In the United Kingdom, the
second paragraph is replaced with the
following: "For all other cases, a risk
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3yypblH  X3T  Xy44anuWH  XamraananTt
Waapanaratam  3COXMUr  TOTTOOXbIH  Tyng
443.5-bIH garyy SpCOonUnH YHISra9 XUNHI.

OpCOdNMUNH  YHANMR3  xuuraaryn  6on
Ganryynamx 6onoH AO0TOpX TOHOr
TOXOOPOMXUMH  HUWUT  YHS USHO UM

XamMraananTbIr 3eBTrexryn Har aurblH OPOH
cyyuaac 6ycag uaxunraaH 6avryynamkug
TYP 3YYpblH X3T XY4Y443rMWH Xamraanant
XUNHI.” 443.4-UAH CYYNUIAH AOron mMep Hb 1
000 V-ooc A93Ll axun waapaax Tyn xampax
XYP33HI3C ragyyp rax y3ax HargcoH BaHT
Yncag xoparnaxrymn.

assessment according to 443.5 shall be
performed in order to determine if protection
against transient overvoltage is required. If
the risk assessment is not performed, the
electrical installation shall be provided with
protection against transient overvoltage,
except for single dwelling units where the
total value of the installation and equipment
therein, does not justify such protection.”
The last paragraph of 443.4 is not applicable
in the United Kingdom as it is considered out
of scope because it will involve work above
1000 V.

DE | 443.5 | Tepman yncag 443.5 pag
3YWUINIAT X3PIrnaxrym.

DE | 443.5 | In Germany, Subclause 443.5
does not apply.

GB | 443.5 | HargcaH Baunt Yncag F
KO3 PUUMEHTUNH yTrbIr Byx Banryynamxug
1-T31 TOHUYY aBHa.

GB | 443.5 | In the United Kingdom, the
value of coefficient F shall be taken equal to
1 for all installations.

ES | 4435 | Wcnawm yncag F
KO3 PUUMEHTUNH yTrbIr Byx Banryynamxug
1-T3M TOHUYY aBHa.

ES | 443.5 | In Spain, the value of coefficient
F shall be taken equal to 1 for all
installations.

AT | 4446 | Asctpn yncag 444.6 pag
3YWSTUIAT X3PIrNaxrymn.

AT | 444.6 | In Austria, Subclause 444.6
does not apply.

DE | 444.6.2 | l'epmaH yncag 444.6.2-biH
ogoo 6awraa 6uusapuinr “ISO/IEC 14763-
2:2019, 7.9-uvH wWaapanarbir X3parnaHa.”
r3X COSIMHO.

DE | 444.6.2 | In Germany, replace the
existing text of 444.6.2 with the following:
"The requirements of ISO/IEC 14763-
2:2019, 7.9 apply."

DE | 444.6.3 | l'epman yncag 444.6.3-biH
opgoo 6Ganraa 6uusspunr “ISO/IEC 14763-
2:2019, 7.9.2.2-blH WaapgnarbIr XaparfaHa.”
r9 COJNMMHO.

DE | 444.6.3 | In Germany, replace the
existing text of 444.6.3 with the following:
"The requirements of ISO/IEC 14763-
2:2019, 7.9.2.2 apply."

DE | A xaBcpant |
XaBcpanTbIr Xaparnaxrymn.

lepmaH yncag A

DE | Annex A | In Germany, Annex A does
not apply.

DE | B xascpant | lepman yncag B|DE | Annex B | In Germany, the contents of
XaBCpanTbiH aryynra Hopmatms 6anHa. Annex B is hormative.
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