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OJIOH YNCbIH UAXWUNTITAAH TEXHUKUWH KOMUCC

HAM XYYOINMUAH LAXUNTAAH BAUTYYIIAMX —

8-82 pyraap xacar: ®yHkUMoHanb acyyaan — [NpocloMepunH Ham Xy4a3rIMnH Laxmnraax
Gauryynamx

OMHOX YI

1) OnoH YnceiH Laxunraad TexHukniii Komuce (IEC) Hb yHA3CHWMIA LaxunraaH TEXHUKUIAH OyX
xopoogooc (IEC-unH YHOacHM xopoon) OypacoH O3NXUA  HUATUAH - CTaHOAapTYUnnbIH
bavryynnara tom. I|EC-miH 30puvnro Hb uUaxunraaH ©a 3MeKTPOHWKUAH canbapbiH
cTaHgapTyunanTtanm xonbooTon Gyx acyyariaap OfiOH YNACbIH XaMTbliH axunnaraar OIMXuxag
OPLUMHO. OHI 30punrbiH XypaaHa |IEC Hb OnoH yncbiH ctaHgapT, TeXHUKUAH TOAOPXOWMoNT,
TexHUknH TannaH, Huitag HaantTanm Ttogopxowmnont (PAS) 6onoH Apra 3yWH yaupaamx
uaawma “lEC-uiH xeBnan(yyad)” rax)-vuiur HUUTONAar. T3aredpuir  TeXHUKUAH  XOpooad
onoscpyyngar 6ereen TyxawH acg ANbIr COHMPXCOoH |IEC-unH anb 4 YHO3CHMIA XOpOOo yr
GanTtran axwung oponuox 6onHo. IEC-Tan xamTpaH axunnagar OfioH YrCblH, TepUiH BOSoH
TepunH 6yc 6Gawuryynnaryyn MmeH 6antran axwung oponugor. IEC Hb OrnoH yncbiH
ctaHgapTyunnbiH 6aunryynnara (ISO)-tan rapaaraap TOrTOOCOH HEXLeSMIH Aaryy HArT xamTpaH
axunnagar.
2) TexHUKMrH xopoo Oypa TyxamH acyyasnbir COHMPXCOH |IEC-uiH 6yx YHO3CHMA XOPOOHbI
Teneenen oponuaor Tyn TeXHUMKMWH acyygnaapx |IEC-uiH anbaH écHbl wmnasap Oyroy
X3ranuaap Hb Xonborgox COABMKMH TaraapX OMOH YICbIH CaHasbiH 36BLUMLAUIAT BONOMXKUT
XOMXKI3HA UIIPXUNNOAT.
3) IEC-uU1H x3BNanyy4 Hb ONOH YNCbIH X3P3rnasHg 30puyrncaH 3eBreMXUnH xanbapTtan 6eree
IEC-MH YHO3CHUIA XOPOOA TI3AM39PUNN 3H yTraap XynaaH 3eBweepger. |[EC-uiH xaBnanuinH
TEXHUKUWH aryynrbir YHOH 3eB GannraxolH Tyng G0MOMXUT ByX XyYMH YapmannT rapragar
OOMOBY TIOrI3PUNT XIPXIH alumriiacaH, aCXys SUCUNH X3parnary 6ypyy TannbapnacHbl Tenee
IEC xapuyunara xynaaxrymn.
4) OnoH yncblH Har mep Gananbir aawmkuxminH Tyng IEC-unH YHOacHun xopoopg IEC-uiH
X3BMANIMNAT YHOICHUA BOSIOH BYC HYTIUMH X3BMANA3d OOSIOMXKUT XaMIMAH NX X3IMXKIIraap un
TOA TycraH Xaparnax yypar xynasHa. IEC-uiH xaBnan 6oNnoH TyyHA Xapransax YHA3CHWUI Oytoy
OYC HYTTMINH X3BANUMH anuBaa 3epyyr CYynnnH 6apumT Guyanrt ToqOpXon 3aaHa.
5) IEC eepee ToxupnblH bGaTanraaxyynant XUAOIIMyi. XapaaT Oyc rapuUmnradxkyynantTuiH
Bavryynnaryyq, TOXUprblH YHOMNMO3HUN YUNUUNraa yayyngar Gereeq 3apum canbapt IEC-uiH
TOXUPMbIH — TaMArMir awwmrnax 6onomx onrogor. XapaatT Oyc ropyuMnradxyyanTumH
OavryynnarbiH y3yyfCcaH anueaa ynnuunrasHum tenee |IEC xapuyunara xynaaxrym.
6) Byx Xoparnard 9HaXyy X3BMANWWUH XaMrMAH CYYNUAH X3BRANUUr awuvrnax 6amraa acaxas
©6pCAee HArTNnax XaparToun.
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OMHOX YT (ypramxnan)

7) IEC, TyyHUIN yanpanara, axunTtaH, YAN4unrag y3yynard 6yoy teneenerd, TYyHUN JOTOP XyBb

LUNHX334 BOMOH TEXHUKUMH X0poo, IEC-uH YHO3CHUI XOPOOHbI rmwyyad Hb 3HAaxyy IEC-MiH

xaBnan 6yty 6ycag IEC-uiH XaBnanuiur HUNTANC3H, awurnacan acxyn TyyHA TynryypnacHaac

YYOSH rapax XyHWin raMTarsi, 3 XepeHrumH xoxupon 6onoH 6ycaa anueaa wyyn oywy wyyn 6yc

XOXMpPOn, 3apaan (Xyyrnb 3yrMH 3apAfibir OponuyyriaH)-biH Tefiee xapuyuara Xynasaxrym.

8) DHaxyy xaBnang 3w TaTcaH HopMaTne GapuMT BUYryyaag aHxaapHa. QHIXYY XIBANMIT 36B

X3OpParnaxag 3w TaTcaH X3Bnasnyyaunir awmrnax Hb 3annwryn waapgnaraTtamn.

9) 3Haxyy |IEC-nitH xaBNanuinH 3apum GypanaaxyyH Xacar naTteHTblH 3pXuUiH 3yin 6amxk 6omnox

6onomxng aHxaapHa. |IEC Hb MM NaTeHTbIH 3PXUIH anb HarMnr Gyty Gyranmnr To4OPXOMMIoxX

YYPar XyJ199xrym.

IEC 60364-8-82-bir IEC-uiiH 64 [Oyrasp TexHukuiH xopoo ‘“LlaxunraaH Ganryynamx 6a

uaxunraaH ryngang Hapeargoxaac xamraanax”, |[EC-umH 8 pgyraap TeXHWKUAH XOpoo

‘LaxunraaH apymm XYYHWIN XaHraMXWnH CUCTEMWUWH acyydan’ ©6onoH TyyHun 8B [ag xopoo

“TeBnepceH GyC LaxunraaH dpyYMM Xy4HUN cuctem” xamTpaH BonoscpyyncaH. QH3 Hb ONoH

YNCbIH CTaHOAPT oM.

OHaxXyy Harayrasp xaBnan Hb 2018 oHnpg HunTnargcaH IEC 60364-8-2-bIr XyUYMHIYW G0Nrox,

OPJIOHO. OHI X3BNAM Hb TEXHUKUINH LLUMHIYMICOH Hampyynra 605Ho.

©mHex |IEC 60364-8-2:2018-tan xapbuyynaxag pgapaax TeXHUKUWAH T[0T eepunenTuinr

opyyrncaH:

a) Hap ToMbéo 6a y3an Gapumtnansir TC 8 6onoH SC 8B-g x3parnagar HIp TOMbEOTOM,

anaHrysa IEC 62898 uwyBpan 6onoH IEC TS 62786-r xapransaH anb 60510X HUIALYYNC3H Gereea

IEC 68364 LyBparnblH YHAC3H Xaparnard 60510x yrepardgbiH faacaH OMnronThIr Xagrasncan;

b) npoctomepuiiH 6anryynamMxuwmH ropyum eepynergex yeumH CUCTEMUMH rasapayynrbiH Tepen

OONOH rasapayynrblH TOPNUMH 66pYNenTUH dapaansbir TogpyyricaH;

c) DSO-uiH cymkaaHg xonbox 6a canrax Hexuenuur awynryn 6Gamgan 60noH  3eB

axunnaraaHbl anb anb Tanaac Hb TOAOPXOWSICOH;

d) HOMaNT Waapgnara opyyscaH;

€) 3ypryyabir LUINHIYUIICIH;

f) Hor annbiH cyyu Byloy TYYHTIN agunTrax XaparfiasHun TycraapnargaH axunnax 60nomKTomn

PEI-uiH WnHa HopmaTtme D xaBcpanTbir HOMCOH;

ﬁ% ayraapnantbir IEC-unH 3axupamkug HAWLYYNSH, 7 ayraap XaCryyaran HUMUTIN Garxaap
C 60364 uyBpanblH LWUIMHIYUINCIH AyraapnanTtblH CACTEMUIT AaryynaH LWWHIYUICIH.

OHaxyy OnoH yncbliH cTaHgapTbiH 6uuBap 64/2559/FDIS tecen 6onoH 64/2562/RVD caHan

XypaanTblH TannaHg YHAICNACOH.

OHaxyy OnoH yncblH cTaHgapTbir 6oNoBCpyynaxan aHrim XanuMnr almrnacaH.

OHaxyy 6apumT 6uurmir ISO/IEC-ninH 3axmpamk, 2 gyraap xacrmnH garyy Hanpyynx, ISO/IEC-

nnH 3axmpamx, 1 ayraap xacar 605noH IEC-nH HaManNTUIH aaryy 60n0BCpyysicaH.

IEC 60364 Ll?lBgaJ'lblH “‘Ham xy4yganuinH uaxunraan 6anryynamx” epeHXun HapTan 6yx X3CrmmnH

xarcaanTtbir [EC-ninH yaxnm xyygacHaac y3ax 60sHo.

YHWUrYnnH aHxaapnbeir E  xaBcpantag 93HAXyy OapumT OuYrMniH CoasBTaM XOnN6ooToM,

TOrTBOPTOM OYC LUMHXTIM anraatan npakTuk Oyxmi “3apum yncbliH” OyX 3aanTbir arcaacaHg

XaHgyyrHa.

Xopoo 3Haxyy B6apumTt GudrniiH aryynreir IEC-niiH uaxum XyyaacHbl TyxanH 6apumT 6uurvinH

M3433M1314 3aacaH TOrTBOPTON GananbiH OrHOO XYPTan eepynexryn 6anxaap LWMAOBIPIIACIH.

TyxalH OrHooHg GapuMT OuurMnUr gaxvH GaTtanraaxyynax, XYYUMHrym OOnrox, LUMHIYUIICIH

X3BIA133p OpJlyyrax aCcxXysl HAMINT eepUnenT opyynax WIWNABIPUAH alnb HIMUWT rapraHa.

UYXAJT — HyypaH g3apx “colour inside” ToamMOar Hb aryynrbir 3eB OWTOXO4 X3P3arToh eHreT

aypcnan 6avraar MNapxXnnnHa. Mnmag ax 6apnuMT GUUrnnr XaBnaxasad eHreT X3BMard awmrnaxbir

36B16CEH.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE ELECTRICAL INSTALLATIONS -
Part 8-82: Functional aspects — Prosumer’s low-voltage electrical installations
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 “lIEC
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
gogformity. IEC is not responsible for any services carried out by independent certification
odies.
6) All users should ensure that they have the latest edition of this publication.
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FOREWORD (continued)

7) No liability shall attach to IEC or its directors, employees, servants or agents including

individual experts and members of its technical committees and IEC National Committees for

any personal injury, property damage or other damage of any nature whatsoever, whether

direct or indirect, or for costs (including legal fees) and expenses arising out of the publication,

use of, or reliance upon, this IEC Publication or any other IEC Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced

publications is indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be

the subject of patent rights. IEC shall not be held responsible for identifying any or all such

patent rights.

IEC 60364-8-82 has been preﬂared by IEC technical committee 64: Electrical installations and

protection a%alnst electrical shock, IEC technical committee 8: System aspects of electrical

energy _supP and its subcommittee 8B: Decentralized electrical energy systems. It is an

International Standard.

This first edition cancels and replaces IEC 60364-8-2 published in 2018. This edition

constitutes a technical revision.

‘2|'hzi81%dition includes the following significant technical changes with respect to IEC 60364-8-

a) the vocabulary and concepts have been aligned as much as possible with those used by TC

8 and SC 8B, taking notably into account the IEC 62898 series and IEC TS 62786, still

respecting the installers mindset (installers being the first users of the IEC 60364 series and

being used to only refer to the IEC 60364 series);

b) the type of system earthing and the change of type of system earthing (sequencing) when

there is a change of mode of the prosuming installation, have been clarified;

c) the conditions of connection and disconnection from the DSO network have also been

described, both from the safety point of view and the proper functioning point of view;

d) additional requirements have been introduced,;

e) the figures have been updated;

f)d% ndew normative Annex D on single dwelling or similar application islandable PEIs has been

added;

g) the number_in?_ has also been reviewed to follow the updated numbering system of the IEC
0364 series, in line with the IEC Directives and compatible with Parts 7.

The text of this International Standard is based on the following documents: Draft

64/2559/FDIS; Report on voting 64/2562/RVD.

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.

The reader’s attention is drawn to the fact that Annex E lists all of the “in-some-country” clauses

on differing practices of a less permanent nature 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. At this date, the document will be reconfirmed,

withdrawn, replaced by a revised edition, or amended.

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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MOHIOn

ENGLISH

YOUPTTAN

TyyxaH ynamxknanaap HUATUIAH Laxunraad gamkyynax
Ga Tyraax Cyrkaar apanT eepunergexep TOXWUpPYYrcaH
TOBMNOPCOH YWNABIPMAN, [A33P33C [OOW  YMINIC3H

3PUUM  XYYHUM  ypcran, Hargc3H  3pyUM  XYYHUK
KoMnaHuygaap rynuaTryyngar
YWIAB3PIIAN/X3PArfasHum T3HLUB3P, XapbLUaHrym

NO3BXIYN X3P3rNary racoH y3an 6apvMmtnanaap HUATUIAH
YANYUNrasHum Ganryynnaryyn yampaax upcaH.

[apaax ron Xy4mH 3yWnNc TYradnTUMH
eepunergexen xXyprax 6anHa:

— efep TyTaM X3parnargsx 3NeKTPOH TexXeepeMXUnH
TOO ©CexX, ©6HeernH O605IoH UWP3dAYMH  X3parLyada
(knw33anban uaxunraaH  T33BPUWH  X3PIrcnuimr
LUOHAMMaX) HOMAra4ax Oanraa Hb LaxunraaH Xaparnasar
OYTUMIH XyBb[ 6CTeHe;

— YYp ambCrasnblH eepynenTuiH Tanaapx ofioH HUMTUIAH
AapamT Hb CO, ganrapnbeir 6yypyynax waapgnarsir
HOMarayysk 6anHa;

— uaxunraaHbl 3ax 393N canbapnaH Tycraapnargax,
30xuuyynant cynpax OONnoH TacangaHrn Ccapraaraax
3PYUNUM XYYHUM 3X YYCBIPUWH (O9NXMAH OOMOH OpPOH
HYTIMAH) TOO OCOXUMH X3p33p XyphaH eepunergex
banHa;

— TYr39NTUNH CYIMKI3HUIM HangsapTan 6angan, YaHapbir
camxpyyrnax Xxoparusa, OSOMWH 3acfMiH  yp  awurnur
O93LUNYYNIaX 9Pl Xauryyrn, 9pYMM  Xy4yd3 WO3BXTIMN
youpgax — XycanTtam  XonbooTOMroop  X3parnardynmH
XYN33anT eepunergex banHa;

— M34239n3n, xapunuaa xondooHbl TexHornorn (ICT)
XYPTIIMXKTIN BOMK, 3pUMM XYY XYPUMTIyynax LIUHI
wuianyyg ©6un  6ormk  Gamraa Tyn  TE€XHOMOrUKH
XODKIUIAT MEH XapranasaH y3Ha.

Llaxunraan spuum xyd ynnaBapnax, gamxkyynax, Tyraax,
X3parnaxag wyya oponugor 6yx Tang LWWHS XynaanT
©uin 6oncoH:

— xaparnaryng 6anranb Op4YHbl 30PUNTHIr (CIPraargax
SPUYUM XYY, IPUMM XYYHWUA Yp aluur) XaHraxblH Tyng
uaxunraaH 93pyMM  XYY4HUA 3apgnaa  Oyypyynaxbir
XYCIXMIMH 33P3rLyada LaxmiraaH XxaHraMmXuimH YaHapbiH yp
LWNMUIAT XYPTIXUAT XYCIXK BanHa;

— HUANYYnarumg yHe 6a ynnuunrasHuni ygupanaraap
X3parnaryas angax TyBWHUAr Byypyynaxbir XyCcax

CYITK33r

Oanna;
—  YUNABOPNAryng  XepeHrMnH ereexee  O33AN3X,
XOpeHre opyynantaa OHOBYIIOX, 3PYUM  XYYHWUIA

apuimKaaHaac alur XypTaxmmnr 30pbaor;
— arperaTop LWMH3 3ax 3335 6uin 60510X TOXMPOMXKTOM
Hexuen dypayynaxumnr Xycaar;

— pgamxyynax cuctemuinH onepatop (TSO) 6at 6ex
Jamxyynax CYIDKI3TIN Ganx, 30xMuyynanTbiH
30punTbIr  (YHS, YWANUUITASHUA  TYBLUWH)  XaHraxbir

INTRODUCTION

Historically, utilities were managing the
public transmission and distribution
network from the point of view of having a
central production adapted to demand
variation, a top-down energy flow, a
production/consumption balance done by
integrated utility companies and with
rather passive users.

The following key factors are pushing the
distribution network to change:

— the increasing number of electronic
devices used daily and the growing
needs as well as future needs (e.g.
charging electric vehicles) will result in
the structural growing of electricity
consumption;

— the mediated pressure on climate
change results in pressure on CO2
emissions reduction;

— the electricity market is also quickly
changing due mainly to its unbundling
and deregulation, and to the greater
number of intermittent renewable energy
sources (global and local);

— users’ expectations are also evolving as
a result of an increasing need for better
distribution  networks reliability and
quality, the search for better economic
performance and the willingness to pro-
actively manage their energy;

— technological evolution should also be
considered as information and
communication technology (ICT) is
affordable and new energy storage
solutions are emerging.

All stakeholders directly involved in the
electricity  generation,  transmission,
distribution and consumption have new
expectations:

customers are willing to reduce
electrical energy costs in order to meet
environment targets (renewable energy,
energy efficiency) but also wish to benefit
from the quality of electricity supply;

— suppliers wish to limit customer churn
rate with price and service management;

— producers expect to maximize their
yield of assets, to optimize their
investments and to take profit from
energy trading;

the aggregator
conditions suitable

wants to create
for new market

8
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apman3gar 6on Tyraax cuctemuinH onepatop (DSO)
30XMUyynantblH  30punThir  XaHrax,  ByTaamxaap
(ToonyypbIr oponuyynaH) 3apgan 6yypyynax, yaH xataH
CYIMKI3Tan 60MnoXbIr Xycaar;

— 9uacT Hb Tep 6Ga 3oxuuyynardug —epcengex
YagBapTan, TOrTBOPTOM 3pPUUM XYYHMK 3ax 3331 6un
Bonroxbir xycax 6anHa.

OHaxXyy 6apyMT OGUUrMAH 30pUATO Hb LaxuiraaH apymm
xyd4 DSO-o00c acxyn OpoH HYTTUMNH YWNABIPSIANSAC NPXK
Oariraaraac yn xamaapaH Tryngan Xoparnard TOHOr
TOXOOPOMXUA LaxunraaH 3pyMM  XYYUMAr  aroynryu,
axunnaraaHbl  Waapanarag — HUALYYMN3H  XYprax
eHeerMiH 6a upadaynMH apratal Ham  XYY4dnunH

uaxunraaH Ganryynamxuir  HAALTOM  Gawnnraxag
OPLUMHO. JHAXYy GapuMT OGUYUr Hb LaxurraaH apynm
XYYUMUT  X3PXOH  Xygangax, HUWNYynax  Tanaap

uaxunraaH XxaHramxuwiH Gyx oponuory tang Hemneenex
30PUNTOryn.

emergence;

— the transmission system operator
(TSO) aspires to a robust transmission
network and to meet regulation objectives
(price and level of services), while the
distribution system operator (DSO) wants
to meet regulation objectives (price and
level of services), to reduce costs by
productivity (including meter) and to have
a flexible network;

— finally, governments and regulators are
willing to create a competitive and
sustainable energy market.

The objective of this document is to
ensure that the low-voltage electrical
installation is compatible with the current
and future ways to deliver safely and
functionally the electrical energy to
current-using equipment wherever the
electrical energy comes from the DSO or
local generation. This document is not
intended to influence all stakeholders of
electricity supply on how the electrical
energy should be sold and delivered.

82.1 Xampax xypaa

IEC 60364-MAH 3H3 X3Car Hb TYr3afITUNH CYIDKIJHLA
xonboracoH acxyn xonboraoorym, gapaax Hexueneep
axunnax Jagsaptam HaM  XYYO9SIMAH  Laxunraad
Barvryynamxmng xamaapax waapgnara 6a 3eBnemxumnr
TOITOOHO:

— OPOH HYTTMWH LaxunraaH TIKISNMUMH 3X YYCBIPTIN;
6a/acxyn

— OPOH HYTIUAH XYPUMTIYYPbIH HANKTIN;

MEH OpOH HyTarT XonboracoH 39X YYCBIp3aC rapcaH
3PUMM XYUYUNT XSIHAX, YAMPAAH Aapaax pyy XypraHa:

— N'YWMA3N X3p3rnard TOHOr Texeepemxua; 6a/acxyn

— OPOH HYTIUIH XyPUMTIYYPbIH HanKuA,; 6a/acxyn

— TYF33NTUNH CYIKI3HA.

Wim  uaxuvnraadH  Gauryynamxuvir — npoctoMepunH
uaxunraaH 6anryynamx (PEI) rax HapnaHa.

Oarasp waapgnara 6a 3eBneMX Hb LWIMHA Banryynamx

6onoH opoo 6Ganraa OGanryynamxuinH eepunenteq
XxamaapHa.

OHaxyy GapuymT Omuur Hb yxaanar CYImDKI3HA HIrTrax
yen aaraap GanryynaMkunr aroynryn, yp awmrranm, 3eB
axunnyynax waapanara 6a 3eBNeMXuUNr MeH TOrTOOHO.
TAVNBAP — Aloynryin axunnaraaHbl VANYUIra3Hnim

LaxunraaH ax yycBapuinH waapanarbir IEC 60364-5-56-
[, ©rceH.

CymxaaHg xonboracoH PEI-niH uaxunraaH cMCTEMUNH
TOrTBOPTOM GanmanbIr  XaHrax CyrmkKaaTan xapunuaH
axunnaraaHbl M3439NMNUr B xaBcpanTag erceH.

OHaxyy 6apumT Guuur Hb TycraapnargcaH ropum 60moH

82.1 Scope

This part of IEC 60364 provides
requirements and recommendations that
apply to low-voltage electrical
installations connected or not to a
distribution network able to operate:

— with local power supplies, and/or
— with local storage units,

and that monitors and controls the energy
from the locally connected sources
delivering it to:

— current-using equipment, and/or
— local storage units, and/or
— distribution networks.

Such electrical installations are
designated as prosumer’s electrical
installations (PEIS).

These requirements and
recommendations apply to new

installations and modifications of existing
installations.

This document also provides
requirements and recommendations for
the safe, efficient and correct behaviour
of these installations when integrated into
a smart grid.

NOTE Requirements for electrical
sources for safety services are given in
IEC 60364-5-56.
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6ue paacaH PEI-unH TorrBopTon 6argantam xon6ooTomn
LWaapanarbir xamapHa.

Information related to grid interaction to
ensure the stability of the electrical
system for grid connected PEls is given
in Annex B.

This document covers the requirements

related to stability of islanded and stand-
alone PEls.

82.2 Hopmatus awnan

Hapaax 6Gapumt Ownuryyamir 23H3 6apumT  OuyrmMiH
OMYBAPT OYXaNA Hb ACXYS X3CArynaH waapanara 6omnox
banvgnaap aw TaTtcaH. OrHooTOM JAWIANUNAH XYBbA,
36BXOH 9l TaTcaH X3BNAanuur XxaparnaHa. OrHoorym
SLUMANMIH XyBbA 3W TaTtcaH 6apumT GUYrMnH XaMrumH
CYYIIMIAH X3BNANUAr (TYYHU GyX HOMINT eepuynentunr
OporuyyfaH) XaparnaHa.

IEC 60038, IEC-ninH cTangapT Xy44an

IEC 60364 (byx xacar), Ham xyy4gsnuuH uaxunraaH
Banryynamx

IEC 60364-4-41:2005, Ham xy4gonuinH uaxunraaH
banryynamx — 4-41 pgyraap xacar: Awoynryrn 6ananbiH
Xamraanant UaxunraaH ryngang HOpPBIraaxaac
xamraanax; |[EC 60364-4-41/AMD1:2017

IEC 60364-4-42:2010, Ham xy4gonunH uaxunraaH
banryynamx — 4-42 pgyraap xacar: Awoynryn 6ananbiH
xamraanant — [lynaaHbl Heneenneec xamraanax

IEC 60364-4-43:2008, Ham xy4gonuinH uaxunraaH
banryynamx — 4-43 pgyraap xacar: Awoynryn 6angnbiH
xamMraanant — XaT ryngnasc xamraanax

IEC 60364-5-51:2005, BapwunrbiH LaxunraaH
bavryynamx — 5-51 gyraap xacar: LaxwunraaH ToHor
TOXOOPOMXKUNT COHroX Ba yrcpax — EpeHxui gypam

IEC 60364-5-53:2019, Ham xy4gonunH uaxunraaH
banryynamx — 5-53 pgyraap xacar: LlaxunraaH ToHor
TOXOOPOMXUNT COHrox 6a yrcpax — Awoynryn 6angnbiH
Xamraanant, Tycraapnant, C3NraH 3anrant, yaupgnara
ba XsIHANTbIH TOXOOPOMX; IEC 60364-5-
53:2019/AMD1:2020

IEC 60364-5-54:2011, Ham xy4genuinH uaxunraaH
banryynamx — 5-54 gyreap xacar: LaxunraaH ToHor
TOXOeOpPeMXUNr coHrox 6a yrcpax Mazapayynax
Barryynamx 6a xamraananTblH gamKyynary

IEC 60364-5-55:2011, BapunrbiH LaxunraaH
bavryynamx — 5-55 pgyraap xacar: LaxunraaH ToHor
TOXOOPOMXUNIr COHrox 6a yrcpax — bycag ToHOr
Toxeepemx; |EC 60364-5-55:2011/AMD1:2012; IEC
60364-5-55:2011/AMD2:2016

IEC 60364-5-57, Ham  xyyganunH  uaxunraad
banryynamx — 5-57 pgyraap xacar: LlaxunraaH ToHor
TOXeepeMXUnr coHrox 6a yrcpax — CyypuH Xxo€paory
GaTtapewr yrcpax

IEC 60364-6, Ham xyuganuiiH uaxunraaH 6anryynamx —
6 ayraap xacar: Wanrant

IEC 60364-7-722, Ham

XYYOSNUAH  LaxunraaH

82.2 Normative references

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 edition cited applies. For undated
references, the latest edition of the
referenced document (including any
amendments) applies.

IEC 60038, IEC standard voltages

IEC 60364 (all parts), Low-voltage
electrical installations

IEC 60364-4-41:2005, Low-voltage
electrical installations — Part 4-41:
Protection for safety — Protection against
electric shock; IEC 60364-4-
41/AMD1:2017

IEC 60364-4-42:2010, Low-voltage
electrical installations — Part 4-42:

Protection for safety — Protection against
thermal effects

IEC 60364-4-43:2008, Low-voltage
electrical installations Part 4-43:
Protection for safety — Protection against
overcurrent

IEC 60364-5-51:2005, Electrical
installations of buildings — Part 5-51:

Selection and erection of electrical
equipment — Common rules

IEC 60364-5-53:2019, Low-voltage
electrical installations - Part 5-53:
Selection and erection of electrical

equipment — Devices for protection for
safety, isolation, switching, control and

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

IEC 60364-5-54:2011, Low-voltage
electrical installations - Part 5-54:
Selection and erection of electrical

equipment — Earthing arrangements and
protective conductors

IEC 60364-5-55:2011, Electrical
installations of buildings — Part 5-55:

Selection and erection of electrical
equipment — Other equipment; IEC
60364-5-55:2011/AMD1:2012; IEC

60364-5-55:2011/AMD2:2016

10
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Ganryynamx — 7-722 pgyraap xacar: Tycran 6anryynamx
Oyoy OGanpwwung TaBux wWwaapgnara — LaxunraaH
TIIBPUMH X3PIrCNUNH TIXKI3N

IEC 60947-2:2016, Ham xy4ganuinH Tacnax, 3anrax
OOnoH yanpanarbiH annapaTt — 2 gyraap xacar: ABtomar
Tacnyyp; IEC 60947-2:2016/AMD1:2019

IEC 61557-12:2018, 1 000 V AC 6a 1 500 V DC
XYPTANX HAM XYYO3MUAH TYraaX CUCTEMUIH LiaxunraaHol
aroynryn 6Ganpgan — XamraananTtblH aprbir  TypLUKX,
XOMXKUMX Oyry XdHax TOHoOr Texeepemx — 12 gyraap
xacar: Yagan xamxumx 6a xaHax Texeepemx (PMD)

IEC 62423, AxynH 6OnoH TYyHTaM agunTtrax
30puynanTbiH  X3T TyWANUMWH Xamraanantrtan ©0mnoH
xamraanantryy F 6a B TepnuiH yngargan rynanasp
axunnax asTomart Tacnyyp

IEC TS 62749, LaxunraaH 3punmMm Xy4YHUMA YaHapblH
YHOMra3 — HUNTUIH CyImKI3araap HUMMNYYNax LaxusiraaHol
LWNHX YaHap

IEC 60364-5-57, Low-voltage electrical
installations — Part 5-57: Selection and
erection of electrical equipment -
Erection of stationary secondary batteries

IEC 60364-6, Low voltage electrical
installations — Part 6: Verification

IEC 60364-7-722, Low-voltage electrical
installations — Part 7-722: Requirements
for special installations or locations —
Supplies for electric vehicles

IEC 60947-2:2016, Low-voltage
switchgear and controlgear — Part 2:
Circuit-breakers; IEC 60947-
2:2016/AMD1:2019

IEC 61557-12:2018, Electrical safety in
low voltage distribution systems up to 1
000 V AC and 1 500 V DC - Equipment
for testing, measuring or monitoring of
protective measures — Part 12: Power
metering and monitoring devices (PMD)

IEC 62423, Type F and type B residual
current operated circuit-breakers with and
without integral overcurrent protection for
household and similar uses

IEC TS 62749, Assessment of power
quality — Characteristics of electricity
supplied by public networks

82.3 Hap Tombéo 6a Togopxonnont

OH3 BapUMT DMUrMiNH 30pUIITOOP Aapaax HAp TOMbLEO 6a
TOAOPXOWNONTLIN X3P3rNnaHa3.

ISO ©GonoH IEC Hb cTaHgapTyvMnang awmrrnax Hap
TOMbEOHbI M3AJANNNNH CaHT XeTernaer.

82.3 Terms and definitions

For the purposes of this document, the
following terms and definitions apply.

ISO and IEC maintain terminology
databases for use in standardization at

the following addresses: IEC
Electropedia; 1SO Online browsing
platform.

82.3.1 82.3.1

yxaanar Cyfka3d; UHTenneKkryan cymnxad smart grid; intelligent grid

M3439nan  conunuox ©6a  yaupgnarblH - TexHonorw, |electric power system that utilizes

Tapxman Toouoonon, TYyHTan xonbooTtom magpary 6a |information exchange and  control

rYAMUSTrOrYMnr  gapaax 339par 30punroop awuuvrnagar
uaxunraaH o9pyMM  XYYHUA CUCTEM: — CYIDKO3HUN
Xaparnardy 6onoH 6ycag oponuordy TanbiH 3aH Tenes,
YWN axunnaraar Hartrax; — TOrTBOpTON, 34UAH 3aCrunH
YPp awwurtanm, arwynrym uaxunraaH XxaHramxumr yp
alumrran xyprax

[OX CYPBAJIK: IEC 60050-617:2011, 617-04-13]

technologies, distributed computing and
associated sensors and actuators, for
purposes such as: — to integrate the
behaviour and actions of the network
users and other stakeholders; — to
efficiently deliver sustainable, economic
and secure electricity supplies

[SOURCE: IEC 60050-617:2011, 617-04-
13]

82.3.2

TYr33NTUNH CYITKII

TYrasax cuctemumnH onepatop (DSO) xapwuyuaar,
CY/DKO3HMN  X3parnard  pyy OOMOH  Xx3parnardyaac

82.3.2
distribution network

electric power network for the distribution
of electric power from and to network

11
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uaxunraaH 4Yagan Tyradx UaxunraaH 3p4YuM  XYYHUI
CYITK33

[OX CYPBAJI)K: IEC TS 62786:2017, 3.4]

users for which a distribution system
operator (DSO) is responsible

[SOURCE: IEC TS 62786:2017, 3.4]

82.3.3
YANAB3pnary <uyaxunraaHbl>
LaxurraaH apummM xyd yinasapnagar a1rasg 6yroy Tan

[BX CYPBAJ/IK: IEC 60050-617:2009, 617-02-01,
eepyuriceH — “entity or” HOMC3H.]

82.3.3
producer <of electricity>

entity or party generating electrical
energy
[SOURCE: IEC 60050-617:2009, 617-02-
01, modified “entity or” has been
added.]

82.3.4
X3parnary <uaxunraaHbl>
LaxurraaH xaparnagar aTraag oyroy Tan

82.34
consumer <of electricity>
entity or party which uses electricity

82.3.5
npoctoMep <uaxunraaHbl>; YUNABIPN3ry-Xaparnary
UaxunraaH 23pyYMM  XYYHUMA  ymWnaBapnardy  BOnoH

X3pP3ArnardninH anb anb Hb 6amk Yagax aTraag Oyroy tan

82.3.5
prosumer <of electricity>

entity or party which can be both a
producer and a consumer of electrical
energy

82.3.6

npocroMepuinH HaxunraaH 6anryynamx; PEI
TYFO3MTUMH CYIMKI3HA X0N60rgCOH aCXyn XoNnboraooryu,
OPOH HYTIMAH UaxuiraaH TaXd33aNIMAH 93X YYCB3p
BGa/acxyn OpPOH  HYTTMAH  XYPUMTITYYPblH  HOMDKTAM
axunnax YagsapTtan 6ereeq XonboracoH 9x YYCBIPUNH

82.3.6
prosumer’s electrical installation; PEI
low-voltage electrical installation

connected or not to a distribution network
able to operate with local power supplies
and/or local storage units, that monitors

APUUM XYYUWUT XSTHAX, yAMpOaH ryngan xaparnary ToHor jand controls the energy from the
TOXOOPOMX, OPOH HYTIMAH XYPUMTAYYpblH  HANK |connected sources delivering it to
Ga/acxyn  TYr39NTUMH  CYIDKISHA ~ XYpragar  Ham |current-using equipment and/or local
XYYO9NUIH Laxunraad 6anryynamx storage units and/or distribution networks
82.3.7 82.3.7

uaxunraaH 3pyYMM XYYHUX yAaupAnarblH CUCTEM;
EEMS

OanryynaMmXxXmnH 3pynM XydYHU Heeu, 6a advaannbir
XAHax, axunnyynax, yaupaax, MEHEXXMEHT XUINX CUCTEM

buyurmudn  1-p madnbap: EEMS Hb myceaal
30puynanmsiH cucmem 3cxysn 23p, bapurabiH 35IEKMPOH
cucmem (HBES), 6apunebiH youpOnaebiH cucmem (BMS
byroy BACS) 33p3sa H320C3H cucmemMulH xacaz balx
6onHo. [OX CYPBAJ/IK: IEC 60364-8-1:2019, 3.2.1,
©6epyUrICeH — malinnbap HAMC3H.]

electrical energy management system;
EEMS

system monitoring, operating, controlling
and managing energy resources and
loads of the installation

Note 1 to entry: The EEMS can be a
dedicated system or part of an integrated
system, such as a home and building
electronic system (HBES) or building
management system (BMS or BACS) or
other similar management system.
[SOURCE: IEC 60364-8-1:2019, 3.2.1,
modified — Note 1 to entry has been
added.]

82.3.8
aXxunnaraaHbl Fopum

uaxunraaH 3apyMM XY4YHWA eep eep 93X YycBap 6GONoH
3pUMM XYYHUIM ypcrantam xonbooTton GanryynamxuiH
axunnaraa

82.3.8
operating mode

operation of an installation with respect to
the different sources of electrical energy
and to energy flow

12
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82.3.9
WyyA TIXKINMUAH ropum

TYrOaNTUMH  cymmkas  PEIl-unir
ropum

GuyunmudH 1-p  madnbap: OpoH  HymeaulH
XypumMmiyypblH H32)X 2yldan x3apda/ised  MOHOoe
mexeepemxuliec MmaX3dX ICXy/l OPOH HymeulH 3X
yyceap b6a/acxysi my23ax CcuCmeMasCc UdHI2/19203X
607s1HO.

TIXKI3AX aXuiaraaHbl

82.3.9
direct feeding mode

operating mode in which the distribution
network supplies the PEI

Note 1 to entry: Local storage units can
supply current-using equipment or be
charged by local power supplies and/or
the distribution system.

82.3.10
OyLaaH T3XX33X ropum
PEI TyraanTuiH Cyrmkaar TaKa3X axunnaraaHsl ropum

buyunmudH 1-p madunbap: OpoH  HymeuuH
XypuMmiyypbiH — H32)X 2yllan Xxapaanaedy  MOHOoe
mexeepemx 6a/acxysi mya3ax cucmemula maxaax,
3CXYJ1 OPOH HYMaUliH 3X yYyC83P33C UdH32/13203K BOJIHO.

82.3.10

reverse feeding mode

operating mode in which the PEI supplies
the distribution network

Note 1 to entry: Local storage units can
supply current-using equipment and/or
the distribution system or be charged by
local power supplies.

82.3.11
XONn6oracoH ropum

PEl TyrasnTuinH cyrmka3aHg XonborgcoH axunnaraaHbl
ropum

KULLBS — Llyyd maxasnutH eopumM, byuaaH mMax33x
20pUM 3CXYl MaX3an conunyoxayd eopum (PEI 6a

82.3.11
connected mode

operating mode in which the PEI
connected to the distribution network

EXAMPLE Direct feeding mode, reverse
feeding mode or no feeding mode (i.e.

is

mya33/iImultiH ~ CYJIK39HUU ~ XO0poHO  3pyum  xyd|without any energy exchange between
conunyoxayu). the PEI and the distribution network).
82.3.12 82.3.12

TycraapnaracaH ropum island mode

PEl TyrasnTmiH Cy/mka3H33C cancaH axwunnaraadbl |operating mode in which the PEI is
ropum disconnected from the distribution

Guyunmud+ 1-p madnbap: TyczaapnazdcaH 20puUM Hb
asmomam xameaanasmbiH YyUunodan 3cxXys 30puyObiH
yunonudH yp OyH 6alx 6onHo. [OX CYPBAJIXK: IEC
60050-692:2017, 692-02-11, eepyusriceH “electric
island” Hap mombéoz “island mode”-oop cosbX,
moodopxouinonmsiz PEI-0 moxupyyrnicaH.]

network

Note 1 to entry: An island mode can be
either the result of the action of automatic
protections or the result of a deliberate
action. [SOURCE: IEC 60050-692:2017,
692-02-11, modified.]

82.3.13 82.3.13

CYNXx33Hp xonoboracoH PEI grid connected PEI

36BX6H TYIOANTUWH  CyrmxasHa  xonboracoH yen | PEl intended for operating only when
axunnaxaap 3opuynaracaHd PEI connected to a distribution network
82.3.14 82.3.14

Oue paacaH PEI
TYr33NTUIAH CyImka3Ha 6anHra xonboragorryn PEI

GuyunmutH 1-p maunbap: bue daacaH PE| Hb 6aliHabiH
myceaapriazdcaH 2opumd baliHa.

stand-alone PEI

PEI permanently not connected to a
distribution network

Note 1 to entry: A stand-alone PEIl is in a
permanent island mode.

82.3.15
TycraapnargaH axunnax 6onomxroun PEI
TYFA9NTUAH CYIKI3HA XONOOrACOH 3CXYN TYraanTUMH

82.3.15
islandable PEI
PEI intended for operating either being

13
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CYIDKS3HI3C cancaH arnb Y Hexueng axunnaxaap
3opuynaracaH PEI

buyunmud+n 1-p madnbap: Tyceaapnaz0aH axursnax
b6oniomxmol PElI Hb x0n6020COH 20puM  3cXyn
30puydaap myceaaprazdcaH 2opumo balHa.

connected to a distribution network or
being disconnected from the distribution
network

Note 1 to entry: An islandable PEI is in a
connected mode or an intentionally island
mode.

82.3.16
xon6onTtbIiH yar; POC

NMPOCIOMEPUINH LaxurnraaH 6anryynamvxunr TyrasnTuiH
CYImKaaHa xonbox nasnax uar

bugunimudd  1-p  matnbap: Taceapriax 4Yadeapble
HamM320yynax 3opusizoop PEI x30 x303H xos160/1mbiH
usamat baux 6onHo. buyunmudH 2-p maudnbap: IEC
60364-0 baticyynaMxXulH 3X/1351 23C3H OU120/IMble MEeH
awuenadae. POC Hb  mya335imulH  CYI/IK39HO
x0516020coH myxatH 6alayynamx)ulH mycaal 3X/13/1
tom. buyunmuiaH 3-p madnbap: PEIl-utie mysasnmudlH
CY/mKa9HO  xonbox  bywy  canzax — axurnaeaa
epeHxutdee POC-0 xutedsHa. [OX CYPBAJIDK: IEC
60050-617:2009, 617-04-01, eepyuriceH.]

82.3.16
point of connection; POC

reference point where the prosumer’s
electrical installation is connected to the
distribution network

Note 1 to entry: A PEI can have several
points of connection for resilience. Note 2
to entry: In IEC 60364, the concept of
origin of the installation is also used. The
POC is a specific origin of the installation,
the one connected to the distribution
network. Note 3 to entry: Connection or
disconnection of the prosumer electrical
installation from the distribution network
generally occurs at the POC. [SOURCE:

IEC 60050-617:2009, 617-04-01
modified.]

82.3.17 82.3.17

avyaanan xacax load shedding

XyBbCax XyrauaaHbl Typw uaxwnraaH advaannelr  method(s) of optimizing demand by

yovpaax 3amaap 9panTunr oHoB4ox apra(yya)
[OX CYPBAJIK: IEC 60364-8-1:2019, 3.2.2]

controlling the electrical loads for variable
periods of time

[SOURCE: IEC 60364-8-1:2019, 3.2.2]

82.3.18
CUCTEeMUIH NaBnax gamxyynary

uaxunraaH 9pyYMM XYYHUN CUCTEMWUWH HIr Xy44dMToM
Aamxyyrnarduir rasapgyynax 6avryynamxranm xondox
Aamxyynary

buyunimud+d 1-p madnbap: Xonboz2dox xy4y0anmal
Oamxyynas4y Hb Xx3pae balean caapmae b6ywy OyHO

82.3.18
system referencing conductor

conductor that connects one live
conductor of the power system to an
earthing arrangement

Note 1 to entry: The live conductor
connected is the neutral or the mid-point

usauliH  Oamxyynaed, balixayd 6on  wyeambiH |if existing, or a line conductor when not
Oamxyynaeay 6auHa. existing.
82.3.19 82.3.19

LaxunraaH apyuuMm Xy4 Xxypumrnyynax cuctem; EES
uaxunraaH 9pYMM  XYYUWAT LUMHIE3H aBY TOOOPXOM
XyrayaaHng Xxagramk, gapaa Hb raprax 4dagsaprtau
Banryynamx

electrical energy storage system; EES

installation able to absorb electrical
energy, to store it for a certain duration
and to release it

[OX CYPBAJIK: IEC 62933-1:2018, 3.2, eepyuriceH.] [SOURCE: IEC 62933-1:2018, 3.2,
modified.]
82.4 PEI-unr xypaanaH 6yn opUYnHA HIrTrax 82.4 Integration of PElI in its

82.4.1 YHAC3H 30punro

Yxaanar cymkaa 6a uaxunraaH Ganryynamx xapunuaH
axunnax yea YyaanbiH 3pant/xapuy YANAIMNH UHAMUKK

environment
82.4.1 Main objectives

Where a smart grid and an electrical
installation interact a dynamic power
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y33n BapuMmTnanbIr Xapankyynoan 30X1Ho.

Yxaanar cy/mkad uaxunraad Ganryynamxkug Heneenex
Tyn:

— X3pParnary uaxuinraaH 3p4YnM XYYHUA CUCTEMMUIH
Xs3raapnanTbir xapransaH Y33X, EEMS-uiH
TycrnamXranm Xaparuaarad (kuwasanban xyrauaaraap)
TOXMPYYIK 60MNHO;

— BaviryynamxuinH 3ypar tecen 6a toxupyynrag EEMS-
99p avaanan xacax 60MOH 39X YYCB3pP COHrox (PyHKL,
Ganx 60nHo.

PV ©Oywoy canxuH TypbuH 39par Capraaraax ax
YYCBOPUWUH YWUNABIPSIan TacangaHrm Tyn CYImKO3HI3C
TIKIANIYN ByX ropuma TIRKINUNH TacpanTryn 6angnbir
xaHrax, PEI-uiiH TortBopTOon 6angnbir gamxmx 6a/acxyn
XONOOoracoH ropumg 6eepurH X3parnaar O334N3XUNH
Tyna PEl-g xypumtnyynax 6artaamx Cyypunyymx
6orHo.

82.4.2 Avoynryn 6anpan

OHaxXyy 6apuMT BUYrMNH Waapanarbir Xapankyysax Hb
IEC 60364 uyspanbliH 6ycag xacrasp waapacaH PEI-
WUWH aroynryn 6angneir angargyynaxryn. Qpymm XyYHui
TIKIBMNAH  anuBaa  Toxupyynra  eepunergexepn
(KMWa3N6aN TYradNTUNH CYIMKIBHUIA TIXKIIMIIC OPOH
HYTTMAH 39X YYyCcB3p pyy) Oyx xamraanantblH apra
YProrpKIaH axunnax 3cxXyn TYYHTIW TOHUYY arloynrym
GananblH  TYBWWH XaHrax eep CcTaHgapTyuncaH
XamraananTblH apraap aBTomaTtaap COMUraoHO.

82.4.3 3eB axunnaraa

PEI-viH HangBapTan axunnaraar HOTNOXo4 Laxusiraax
3PUNM XYYHUI YaHapbliH NapameTpuir awurnax bereepq
PEI-unH 6yx OypangaxyyH Xa3CrurMH 3eBLUeepergex
axkunnaraaHbl MyXXUNH ragHa rapaxry 6amnsan 30XuHO.

Bue paacaH 6yc PEI-ninH xyBba eepeep 3aaraaryn 6on
xonoontblH yar (POC) A3apx uaxunraaH apymm Xy4HUN
YaHapblH TYBWWH CY/MK33HA4  xonboracoH  60noH
TycraaprnargcaH ropuMz 36BLUeepergex WU MyXua
GanHa.

PEI Tyraax cuctemg xonborgcoH yeq 6ycag cuctemMuiH
X3parnaryng XynasH 3eBLUeepex OONoOMXryn caatarn
YYCIaxrym.

Tyraax cuctemTan 33paryad axunnax yeq PEl Hb Tyraax
cucTeMa Xy4aanunH xanbanasan yycraxryn, meH IEC TS
62749-0 TOITOOCOH MyXaac ragyyp aHuBumnT 6a
Xyp4aH Xy4aonuiH eepunenT YYCraxrymn.

TAUNIBAP — IEC TS 60364-8-3:2020,
3YWIIMAT MEH V3.

11 pyrasp

demand/response concept should be

implemented.

The smart grid has an impact on the
electrical installations, thus:

— the consumer shall take into
consideration the constraints of the
electrical power system and can adapt its
needs (e.g. through time) with the EEMS,;

— the design and configuration of the
installation may include load shedding
and source selection by the EEMS.

As production of energy from the
renewable sources such as PV or wind
turbines is intermittent, a storage capacity
may be installed within the PEI to ensure
continuity of supply in all modes without
being supplied by the grid, to support
stability of the PEI and/or to maximize the
self-consumption in connected mode.

82.4.2 Safety

The implementation of the requirements
provided in this document shall not impair
the safety of the PEI, as required by other
parts of the IEC 60364 series. In case of
change from any energy supply
configuration (e.g. from distribution
network supply to local power supplies)
all protective measures shall continue to
be operational or shall be automatically
replaced by other standardized protective
measures providing an equivalent level of
safety.

82.4.3 Proper functioning

The power quality parameters are used to
demonstrate reliable operation of the PEI
and should not be outside the allowed
operating range for all components in the
PELI.

For a non stand-alone PEI, unless
otherwise specified, the power quality
levels at the point of connection (POC)
shall be in the same range allowed in
grid-connected and island mode.

When a PEI is connected to a distribution
system, it shall not cause unacceptable
disturbances to the other system users.

When operating in parallel with the
distribution system the PEI shall not
cause voltage fluctuation at the
distribution system or result in flicker and
rapid voltage changes outside the ranges
defined in the IEC TS 62749.

NOTE See also IEC TS 60364-8-3:2020,
Clause 11.
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82.5 PEI-unH y33an 6apumTtnan

Ham xydpganunH anmBaa PEIl-wir pgapaax dyHKUTOM
uaxunraaH TOHOI TOXEOPOMXWUNH WX Oypasan rax ysHa
(1-p 3ypruwr y3):

— TAKI3N (KNLWIANO3N HANTUIAH TIXKI3INA XO0N6oNT, OPOH
HYTITMAH reHepaTtop, ¢oTouaxunraaH CUCTEM, CaliXuH
TYPOWH, LaxunraaH apunum xXyd XypumTtiyynax CUCTEM);

— Tyraant (kuwaanban xysaapunax cambap, yTac
kabGenuiH cuctem);

—  X9parnaa  (Kuwaanban
CUCTEM, MRPANTYYNar, NudT);

— 3pYMM XYYHWA yaupanara (kuwaan6an advaanan
Xacax TOHOI TEXeePeMXK, XAHANTbIH TEXOEPOMXK).

TAVMNBAP 1 — LlaxvnraaH apyuMm Xy4 XypumTiayynax
CUCTEMUWT reHepaTop OONOH ayaanan anb anuHaap Hb
aBu Y33 6onHo.

PEIl poTtopx uaxunraaH TyraanTt Hb IEC 60364 (6yx
X3Car)-T  xampargax Ham XYYO3SIMIAH Bycan
BavryynamxmninH agmn xysbcax ryngan (AC), Tortmon
ryngan (DC) acxyn 1aaraspuinH xocnon 6amx 6onHo (1
0a 2-p 3ypruifH XnLL33r y3).

Laxunraan 6Gauryynamx Hb DSO-unH waapgnara
BONOH NPOCIOMEPUIH UMNIPXUNIICIH XIPIArLdar XoeynaHr
Hb xapransaH Yy3H3. DSO-o0oc/DSO pyy gpamxkyynax
Maglanan  6al/acxyn  erergern, OPOH HYTIMAH — 3X
YYCB3pPUIH 3punM Xy4Hur 63naH 6angan, npoctoMepunH
Xaparydar Hartrax EEMS-unir xapankyynHa. EEMS Hb
ereranuinH arynryn 6ananbir xaHraHa.

Tacpantryn uyaxunraaH xaHramx (UPS) Hb uaxunraaH
OanryynaMmxXmnH TIKINUWUH TanblH FYNOdn Xaparnary
TOHOI TexeepemxX 6a/acxyn TYre3nTUMH  CYIDKISHL
3pyUMM Xy4 ByuaaH TIX33X ropumrym 60 npocromep rax
Y39XIyMI.

Xepenryyp, XxanaanTtblH

82.5 PEI concept

Any low-voltage PEI shall be considered
as a set of electrical equipment having
the following functions (see Figure 1):

— supply (e.g. connection to public power
supply, local generator, photovoltaic
systems, wind turbines, electrical energy
storage system);

— distribution (e.g. distribution panel,
wiring systems);

— consumption (e.g. motors, heating
systems, lighting, lifts);
— energy management (e.g. load

shedding equipment, monitoring device).
NOTE 1 An electrical energy storage

system can be considered as a generator
and as a load.

The electrical distribution within the PEI
can be in alternating current (a.c), direct
current (d.c), or a combination of both
(see examples in Figure 1 and Figure 2),
as every low voltage electrical installation
covered by IEC 60364 (all parts).

The electrical installations shall consider
both the requests from the DSO and the
needs expressed by the prosumer. An
EEMS shall be implemented to combine
information and/or data, from/to the DSO,
the availability of energy by the local
sources and the prosumer’s needs. The
EEMS shall ensure the data security.

An uninterruptible power supply (UPS)
shall not be considered as a prosumer
when this UPS does not have a reverse
feeding mode to supply energy to current-
using equipment in the upstream part of
the electrical installation and/or the
distribution network, if any.

Tynxyyp: 1 TyraanTunH cymkaa; 2 LlaxunraaH T93BpUnH
xaparcan; 3 Xanaaryyp; 4 Xegenryyp; 5 Napantyynar; 6
AXYWH UaxunraaH xaparcan 6a anekTpoH Texeepemx; 7
EEMS; 8 LlaxunraaH apymMm xy4 XypumTiyynax CUCTeM;
9 HapHbl nHeeptep; 10 CanxmHbl uHBepTep; 11 bycag
reHepatop; 12 POC; 13 [lpoctomepuiiH uaxunraaH
bavryynamx; 14 OpoOH HyTrMKUH Xx3parnad; 15 OpoH
HYTIMAH ynunaesapnan; 16 YaupgnarblH Aoxuo  (XOép
YurnanT conunuoo); 17 EV uaHarnax crtaHu.

Key: 1 Distribution network; 2 Electric
vehicle; 3 Heaters; 4 Motors; 5 Lightings;
6 Home appliances and electronic
devices; 7 EEMS; 8 Electrical energy
storage system; 9 Solar inverter; 10 Wind
inverter; 11 Other generator; 12 POC; 13
Prosumer electrical installation; 14 Local
consumption; 15 Local generation; 16
Management signals (bidirectional
exchanges); 17 EV charging station.
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IEC

1-p 3ypar — PEI potop AC uaxunraaH TyrasnTTaM NPOCIOMEPUNH HaM XYUAINMUH LaxunraaH
GauryynamxuiH xuwaa / Figure 1 — Example of prosumer’s low-voltage electrical installation

with AC electrical distribution within the PEI

Tynxyyp: 1 TyraanTunH cymxkaa; 2 LlaxunraaH T93BpUnH
xaparcan (xacargax advaanan); 3 Xanaaryyp (xacargax
avyaanan); 4 Xegenryyp, AC ayaanan (axyvH uaxunraaH
xaparcan); 5 [apantyynar (LED); 6 DC avaanan
(tycraapnargadH  axwunnax 6Gonomxton PElI  6on
M3P3aMTIMA  adaanan 6amx 6onHo); 7 EEMS; 8
LlaxmnraaH apunm xyd xypumTnyynax cuctem; 9 HapHbl
nHeeptep; 10 CanxuHbl wuHBepTep; 11  bycaa
reHepaTtop; 12 POC; 13 T[lpocioMepuiH uaxuniraaH
banryynamx; 14 OpoH HyTrMnH x3parnad; 15 OpoH
HYTTMWH ynunaeapnan; 16 YauvpgnarelH goxwo; 17 EV
uaHarnax cradu; 18 Xoép uurnant AC/DC xyBupryyp.

Key: 1 Distribution network; 2 Electric
vehicle (sheddable load); 3 Heaters
(sheddable load); 4 Motors, AC loads
(home appliances); 5 Lightings (LED); 6
DC loads (possibly sensitive loads if
islandable PEIl); 7 EEMS; 8 Electrical
energy storage system; 9 Solar inverter;
10 Wind inverter; 11 Other generator; 12
POC; 13 Prosumer electrical installation;
14 Local consumption; 15 Local
generation; 16 Management signals
(bidirectional exchanges); 17 EV charging
station; 18 Bidirectional AC/DC converter.
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IEC

2-p 3ypar — PEl potop AC 6a DC uaxunraaH TyrasntTam NPOCHOMEPUNH HaM XYuYA3NUWH
uaxunraaH 6aMryynamxumH xuwaa / Figure 2 — Example of prosumer’s low-voltage electrical
installation with AC and DC electrical distribution within the PEI

PEI-MAH 33aMLwMry uaxunraaH adaannbil XaMriH yp
awurtTan, 3apgan OarataMraap TIOKIOXUNH - TynAa
Barryynamxmng XxonboracoH eep eep TIKIAMUAH X
YYCBIpUIr XAHax, yanpaax CUCTEM Cyypuryyrnaxbir aBy
Y3B3J1 30XMHO.

Xon6ontyya IEC 60364 uyBpang HUNLCIH BainHa.

TAVNBAP 2 — IEC 60364 uyBpanblH Tycrait xacryyaaa,
KUwdanban TakaanunH ax  yyeeapT IEC 60364-5-
55:2011, 551 gyraap 3ynn; apuMm Xyd XypumTryynax
cuctemg IEC 60364-5-57; doTtouaxmunraan cuctema IEC
60364-7-712; uaxunraaH  TI9BPUMH  XIPIrCNUNH
Tax3ana IEC 60364-7-722 xamaapHa.

OpOH HyTarT ynnaBapnacaH 3pYUM XYYUIT OPOH HyTarT
X3pPArnax 3cxXyn TYrAdATUAH  CYIDKI3HO  HUMIYYIK
bonHo. nm Toxunongong GanryynamMXunH onepaTtopbir
yaxunraaH  9pyYMM  XYYHMM  X3parnary  GonoH
YWNAB3PSIard (NpoctoMep) anb anuHaap Hb Y3HI.

OpUNM XYYHUIA YANOBIPNAN, AaMXyynanT, 3X YYCBap
COHIFONTLII NPOCIOMEPUIH Hexuen 6a cTpaternnH garyy
OHOBYNOX, LWaapgnaratan yen PEI-aac TyraantumH
CYJDKI3HL, Y3YYNaX A3MXKNArMnr 3oxuuyynaxblH Tyng
TYFA3NTUAH  CYIDK33,  YANUWMArad  y3yynardy  acxyn
arperaTopTon XapunuaH axunnaraa waapgnaratan.

ToXoanMMH  cUCTEeMTaN  xapunuaH axunnaraar B
XxaBcpantag TannbapnacaH.

The PEI installation owner should, in
order to supply electrical loads in the
most efficient and cost-effective way,
consider providing a system for
supervision and control of the different
power supplies connected to the
installation.

Connections shall comply with the IEC
60364 series.

NOTE 2 Specific parts of the IEC 60364
series include, for example, IEC 60364-5-
55:2011, Clause 551, for power supplies;
IEC 60364-5-57 for energy storage
systems; IEC 60364-7-712 for
photovoltaic systems and IEC 60364-7-
722 for supplies for electric vehicles.

Energy locally produced can be used
locally or can feed the distribution
network. In such a case the operator of
the installation shall be considered as a
consumer of electrical energy and as a
producer of electrical energy (prosumer).

Interactions with the distribution network,
with the service provider or aggregator,
are necessary to optimize the energy
production, the energy transfer and the
energy sourcing depending on the
conditions and the strategy of the
prosumers, and also on the expected
support, when needed, of the PEI to the
distribution network.
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Interaction with the supply system is
described in Annex B.

82.6 PEI-unH Tepen

82.6.1 EpeHxuun 3yun

PEI Hb napaax eep eep TepenTan 6anHa:

— cymkaaHa xonboracoH PEI (82.3.13-bir y3);

- ;ycraapnarnaH axunnax 6onowxkron PEI (82.3.15-bIr
Y3);

— 6ue paacaH PEI (82.3.14-nir y3).

CymxkaaHg xonboracoH PEI 6onoH Tycraapnargad

axunnax 6onowmxton PEl Hb xon6onTbiH Laraap (POC)
TYr33NTUNH CYIDKIIHA XONBOrg0HO.

PEI Hb, x1MWwa3n6an uaxmnraaH TYradanTUmMH XonoonTbiH
HeeLunenTumnH 30punroop, xag xaa9H POC-tonm 6Gaik
B0onHo. JHaxyy 6apuMT Bmumnr Hb HAraac onioH POC-ryn
PEI-nir n aBy y3Ha.

PEI-uWH cucTeMuH rasapayynrbiH  Tepen  605oH
TYYHTa xonbooTton xamraanantblH aprbir  PEI-uiH
Tepneec xamaapyynaH COHroHo (82.8-bir y3). byx
uaxunraad GawryynamxumH HaraH agun PEl-unH eep
©6p X3CAIT eep ©ep xamraananTblH apra X3aparnax
bonHo. 3arasp xamraanantblH apra Hb PEl-unH
xonoéorgox 6yx axunnaraaHbl ropuMa TOXMPCOH BanHa.

PEI-unH yampgnara Hb PEl-uiH  Tepentan MeH
xonbooTon. YyHuir 82.7-g tTanunuyynx, IEC TS 60364-
8-3-T1 TannbapnacaH.

CymkaaHa xonborgcoH OOMNOH TycraapnargaH axunnax
6onomxton PEIl-uiH 3ypar Tecen, awwurnantag Oyc
HYTTMWH, YHO3CHUM 3CXYST OPOH HYTIMWH 30XuuyynanTt
(kMWw23n63N CYIMKIBHMM KoL) YUNUYNImK B6OMHO.
TAMNBAP 1 — Byc HyTIWiiH, YyHO3CHUI 6yloy OpOH
HYTIMWH Hexueneec xamaapaH PEl Hb Har a3amwmnryTon
(xyBuriH PEI) acxyn eep eep 333MWUMMAUNH XOOPOHA
3apMM X3CAar Hb XaMTblH emuyTan (xamTbiH PEI) 6ainx
6onHo. CuctemunH  rasapayynrbiH  Tepen  b6a
XamraananTtblH TEXHUKUWH Lwaapgnara wkun 6onos4
e6ep 6ep X3CIMNH eMYNenUnr xapransaH X3parKyynax
LWMNONAT TOXMPYYIDK BOMHO.

TAUNBAP 2 — CyrmkaaHUM Kog ragar Hb AamKkyynanT,

TYr93NT, AWCMETYEPYUNaN, CYIMKI3HUA xernkun 6Ga
aloynryn 6angan, yyHo Aamxkyynax 6a Tyraax cyrkasHa
xonbox, yaupoax, TeneBnex, Xenkyynax, 3acBap

YANUUITTId XMIX XXypaM, MOH uaxunraaH 3pymm XyYHUW
aucnetyepunan  6a  xamkunTtuir GartaacaH  OpOH
HYTIMAH 30XMLYYNanT oM.

TANNBAP 3 — PEI-WiiH apXuTEKTYpbIH (XYBUIH, XaMTblH
acxyn xyBaanucaH) Tannbapsir C xaBcpanTtaac y3.

82.6 Types of PEI

82.6.1 General

There are different types of PEI:

— grid connected PEI (see 82.3.13);
— islandable PEI (see 82.3.15);

— stand-alone PEI (see 82.3.14).

The grid connected PEI and the
islandable PEI are connected to the
distribution network at a point of
connection (POC).

A PEI can have several POCs, for
example for redundancy of power
distribution connection. This document
only addresses PEIs having not more
than one POC.

The type of system earthing and the
related protective measures of the PEI
shall be selected according to the type of
PEI (see 82.8). As in all electrical
installations, different parts of the PEI
could have different protective measures.
These protective measures shall be
suitable for all relevant operational modes
of the PEI.

The control of the PEI is also linked to the
type of PEI It is introduced in 82.7 and
described in IEC TS 60364-8-3.

Regional, national or provincial
regulations (e.g. grid code) can exist for
design and operation of grid connected
and islandable PEls.

NOTE 1 Depending on the regional,
national or provincial conditions, a PEI
can be owned by a single owner
(individual PEI) or can have some part
shared between different  owners
(collective PEI). The technical
requirements in terms of type of system
earthing and protections are the same,
even if the solutions implemented could
be adapted to take into account the
ownership of the different parts.

NOTE 2 Grid code is a local regulation for
transmission and distribution,
dispatching, development and security of
the grid including the procedures of
connection, management, planning,
development and maintenance of the
transmission and distribution grids, as
well as dispatching and measurement of
electrical energy.
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NOTE 3 See Annex C for the description
of architectures of PEIls (individual,
collective or shared).

82.6.2 AxxnnnaraaHbl ropum

OHaxyy 6apuMmT OuMuuMrtT TaHunNuyyncaH axunnaraabl
ropumbir PEI-unH Tepneec xamaapaH COHIOX X3parfax
6onox 6eree yyHA:

— CYIK33HA XonboracoH acxyn TycraapnargaH axunnax
6onomxton PEI-uiH xon6orgcoH ropum (82.3.11-umr
Y3);

— TycraapnargaH axwunnax 6onomxronm acxyn ©6ue
AaacaH PEI-unH TycraapnargcaH ropum (82.3.12-bir y3).

BonomxuT axunnaraaHsl ropyMbIr COHroX Hb DSO-Ton
GanryyncaH rapaa acxyn YHO3CHUA XyyNb TOFTOOMXOOC
xamaap4 60nHo.

OpUMM XYY XYypUMTyYynax CUCTEM Hb MyMA3N X3parnary
TOHOI TOXOOPOMKUNT TIKIK, OPOH HYTTUMH 3X YYCBIP
3CXYN TYr33MTUMH CUCTEMI3C UJHIMArAadX ©O0onHo
(TYraanTuH CUCTEMIIC LIHIMMIX Hb Tycraapnargcad
ropumz xamaapaxrym).

OpOH HYTTMWH TOXKIINUMH 3X YYCBAP Hb ryngan
X3parnardy  TOHOr  TOXeepemX,  OPOH  HYTIUAH
XYPUMTAYYNax HAaNK 39CXyn TYrO3NTUNH  CUCTEMUIAT
TIKIIK OONMHO (TYradaNTUMH CUCTEMUIT TIKIIX Hb
TycraapnargcaH ropumza xamaapaxrym).

XonboracoH ropumooc TycraapraracaH ropum  pyy
GONOH 3CParaap WWMKUNTUII TycraapnargcaH ropymg
WWNIDKYYN3X  CanraH  3anrax Texeepemxunr (SDFI)
axunnyynax 3amaap rynuatrax 6onHo (82.6.3.4.3-bir
y3); YyHuir wyya (rap 6yroy ancbiH) acxyn aBTomaTtaap
youpaax 6omHo.

TycraapnargcaH ropumMooC XONnboracoH ropum  pyy
WNIDKUXO39 OPOH HYTIUAH TIXKIIANUMAH 3X YYCBIPUNH
YYCIr3C3H XYYOdSIMMH CUCTEMUNT TYrI3NTUMH CYIHKIITIN
CUHXpoHuuricoH 6Ganx (IEC 60364-5-55:2011, 551
AYragp 3yMNUUr y3), acxyn XonboxblH eMHe 6yx OpoH
HYTIMAH 3X YYyCBApuiur canracaH 6anHa (82.6.3.4.3-bir
v3).

AxnnnaraaHbl FOPUMBbIH XULLAST A XxaBcpanTtaac y3.
COHrocoH axunnaraaHbl ropumpg HunAuyynaH PEI-unH
3ypar Tecen ©6o0noBcpyynax TeXHUKUWH LWaapanarbir
82.8-0 erceH.

82.6.2 Operating modes

The operating modes presented in this
document can be adopted depending on
the type of PEI and are:

— connected mode (see 82.3.11) for grid
connected or islandable PEls,

— island mode (see 82.3.12)
islandable or stand-alone PEls.

Selection of the possible operating
modes can depend on the contract with
the DSO or according to the national
legislation.

Energy storage systems can supply
current-using equipment or be charged
by local power supplies or by the
distribution system (except in island
mode for the distribution system).

Local power supplies can supply current-
using equipment or local storage units or
the distribution system (except in island
mode for the distribution system).

Transfer from the connected mode to
island mode and vice versa can be
achieved by operating the switching
device for islanding (SDFI) (see
82.6.3.4.3); this can be either directly
controlled (manually or remotely) or
automatically controlled.

Transfer from island mode to connected
mode can be done if the voltage system
provided by the local power supplies is
synchronized with the distribution network
(see IEC 60364-5-55:2011, Clause 551)

for

or by switching off all local power
supplies  before  connecting (see
82.6.3.4.3).

See Annex A for examples of operating
modes.

Technical requirements for the design of
the PEI according to the selected
operating mode are provided in 82.8.

82.6.3 TYrasanTUMH CYMK33T3aN XapusiuaH axunnaraa
82.6.3.1 EpeHxuu 3ynn

TYraanTUNH CYIMKI3HA XONBONThIN HAM XY44ana3p Wwyya
(cuctemunH rasapayynreiH Tepnunr DSO TOAOPXOMSHO)
acxyn TpaHcgopmMaTopaap AamkyynaH Xumk 005nox
Oereea cyynuiuH Toxmongong xonboracoH ropum gaxb
PEI-unH cucteMninH rasapgyynrbiH Tycranm Tepnunir
COHrox 60N1oOMXTON.

TAVMNBAP 1 — SDFI-r DSO-uiiH waapanarbiH garyy

82.6.3 Interaction with the distribution
network

82.6.3.1 General

The connection with the distribution
network can be done either directly in low
voltage (the type of system earthing will
be defined by the DSO) or through a
transformer, allowing the choice for a
dedicated type of system earthing for the
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TpaHcopmaTopbiH HV Tang, LV tang acxyn xoép Tang
Ganpnyymx 60nHo.

TAVNBAP 2 — HV/LV TpaHchopmaTopToii 6ereeq SDFI
Hb LV xacart OGairaa 6on TYraanTUMH CYIDKISHUN
xonéont TpaHcdopmatopbiH HV Tang 6ancaH 4 3H3
BapumT GuUrninH Wwaapgnara 6anryynamxmnH LV xacart
xamaapHa (82.6.3.4.3 6a 82.8-bir y3).

TAMNBAP 3 — TyreanTuiiH CYIDKI3TOM  xapwnuaH
axunnaraaHbl HOMANT Magdannmir B xaBcpantag
©rCceH.

82.6.3.2 CymxaaHp xonb6oracoH PEI-MH TyrasanTunH
CYJIXK33T3W XapunuaH axunnaraa

CymxkaaHa xonborgcoH PEI Hb 36BX6H TyraanTuuH
CYJDKI3IHIIC TIXKIAN aBd BGanx yen axunnaxaap sypar
TecnergeHe. CucteMnnH rasapayynreiH Tepen 60soH
TOKINUUr  aBTOMaTaap Tacnax axunnaraa Hb
TYr39NTUAH CYIX3dHMM xonbonTton TynryypnaHa (3-p

3ypruvr ys).

PEI in connected mode.

NOTE 1 The SDFI can be on the HV-,
LV- or both sides of the transformer in
accordance with the requirements of the
DSO.

NOTE 2 If there is an HV/LV transformer
and if the SDFI is in the LV part, the
requirements described in this document
apply in the LV part of the installation
even if the connection with the
distribution network is on the HV side of
the transformer (see 82.6.3.4.3 and 82.8).

NOTE 3 Additional information of
interactions with the distribution network
IS given in Annex B.

82.6.3.2 Interaction
distribution network
connected PEI

Grid connected PEIls are designed to
operate only when being fed by the
distribution network. The type of system
earthing and automatic disconnection of
supply rely on the connection to the
distribution network (see Figure 3).

the
grid

with
for

Tynxyyp: 1 TyraanTunH cymkad; 2 XonbonTbiH uar
(POC); 3 YHAOC3H canraH 3anrax Texeepemx; 4 Cyn; 5
Cyn; 6 Ox yycBap CafnraH 3anrax Texeepewmx; 7
Adaanan canreH 3anrax Texeepemx; 8 Xacaxrym
avyaanan (mMagpamTrn advaanan); 9 Xacax 6onox
avyaanan (Toxuvpyynratam adaanan); 10 HapHbl
reHepatop; 11 UaxunraanH apymm Xyd XypumTiyynax
cuctem; 12 bycag reHepatop (canxu rax mat); 13
YHOC3H XyBaapunax cambap.

Key: 1 Distribution network; 2 Point of
connection (POC); 3 Main switching
device; 4 Vacant; 5 Vacant; 6 Source
switching device; 7 Load switching
device; 8 Non-sheddable loads (sensitive
loads); 9 Sheddable loads (adjustable
loads); 10 Solar generator; 11 Electrical
energy storage system; 12 Other
generator (wind, etc.); 13 Main
distribution board.
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3-p 3ypar — CynxaaHp xonbéoracoH PEI-unH apxutekTypbiH Xuwa3 / Figure 3 — Example of

grid connected PEI architecture

CymkaaHum Taxaan angaracaH (82.6.3.5-bIr y3), acxyn
Xyygan, fgasTamxk Oyly uUaxunraaH 3pyMM  XYYHUK
YaHapblH 6ycag y3yynant DSO-uiH  TOrTOOCOH
XYALSI33C rapcaH yen opoH HYTIMAH AMap Y TOXKINUNH
39X YYCBAp CYIDKI3HL XONOOracoH X3aB33p YASXIYA.
TYr9anTUNH CYIMKI3 AaxXUH Xy4aanTanm bonoxon;:

— PEI TYyraanTuinH cyrmkaaHaaC AaxmnH Xy443 aBHa;

OPOH HYTTMWUH T3IKIANMMAH 39X YYCBIPUWI [OaxXWH
xonooxooc emHe DSO-uiiH 3eBLIeepen Lwaapanaratan
Oamx 6onHo;

TAVNBAP — Typ WUAANWAH XyBb[, TYF3ATUMH CYIMKIar
Xd3raapnargman yagnaap gaxvH Xyugasrmkyyrmk 60sHo.
Mim  Toxmongong DSO PEI-A4 OpOH HYTIMAH  9x
yycBapumnr xonbox 3eBLUIeepen erexeec TaTtransax
BOonHo.

— OPOH HYTIMNH 3X YYCBIPUWI OAaXMH XOSNIBOXbIH ©MHe
CYJTK33T3M CUHXPOHYIOX Waapanaratam 6amk 6onHo.

YHOC3H  C3MreH  3anrax  TOXeepemX  HI3racsH
TOXVMONJONA:
—  XYPUMTNYYpbIr  OpPOSiLyyNaH OPOH HYTIUAH ByX

TOXKIINUNH 3X YYCBIPUWT carnraHa;
— TIXKISNUMH 3X YYCBIP YNOISryWUr wasnraHa.

In case of loss of mains (see 82.6.3.5) or
if voltage, frequency or other power
quality values are out of their tolerances
as defined by the DSO, no local power
supply shall remain connected to the grid.

When the distribution network is re-
energized:
— the PEI is re-energized by the

distribution network;

— the local power supplies may need
DSO permission prior to reconnecting;

NOTE As a temporary solution, the
distribution network can be re-energized
with limited capacity. In such a case, the
DSO can refuse to permit the PEI to
connect to local sources.

— the local power supplies may need to
synchronize with the network prior to
reconnecting.

In case of opening of the main switching
device:

— disconnect the local power supplies
including storage;
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— verify that there is no remaining power
supply.

82.6.3.3 TycraapnargaH axunnax 6onomxroun PEI-
MWH TYI33NTUMH CYJDKI3TIN XapuruaH axunnaraa

82.6.3.3.1 Cymx33HuM TIXKI3N anparacaH  yea
TYF33NTUMH CYMKI3HIIC canrax/aaxuH xono6ox

TycraapnargcaH ropyumg axunnaxaap sypar
TecnergceH PEl Hb cucteMninH rasapayynrbliH XO€p eep
Tepen 605oH xonborgox xamraananTtbliH apratan 6amx
OOMHO: H3r Hb TycraapnaracaH ropvMmi, Heree Hb
CYITKa3HA, xonboracoH ropumpg (4-p 3ypar 6a 82.8-bir

y3).

82.6.3.3 Interaction with the
distribution network for islandable PEI

82.6.3.3.1 Disconnection/reconnection
from/to the distribution network in
case of loss of mains

The PEI designed to operate in island
mode can have two different types of
system earthing and related protective
measures: one for island mode and one
for grid connected mode (see Figure 4
and 82.8).

Tynxyyp: 1 TyraanTunH cymkad; 2 XonbonTbiH Uar
(POC); 3 YHAOCoH canraH 3anrax Texeepemx; 4
TycraapnaracaH ropuma LUMIDKYYISX COMraH  3anrax
Toxeepemx (SDFI) (82.6.3.4.3-bir y3); 5 CucremuiH
naenax [JamxXyynardumH CanroH 3anrax Texeepemx
(82.8.2.2.4-nir y3); 6 Ox YyycBAp COAMr3H 3anrax
TexeepeMX; 7 Adaanarn CanroH 3anrax Texeepemx; 8
Xacaxryn adaanan (mMagpamTrui adaanan); 9 Xacax
bonox avaanan (Toxupyynratam adaanan); 10 HapHbl
reHepatop; 11 Uaxunraan apymm Xyd XypumTnyyrnax
cuctem; 12 bycag reHepatop (canxu rax mart); 13
YHAOC3H XyBaapunax cambap.

Key: 1 Distribution network; 2 Point of
connection (POC); 3 Main switching
device; 4 Switching device for islanding
(SDFI) (see 82.6.3.4.3); 5 System
referencing conductor switching device
(see 82.8.2.2.4); 6 Source switching
device; 7 Load switching device; 8 Non-
sheddable loads (sensitive loads); 9
Sheddable loads (adjustable loads); 10
Solar generator; 11 Electrical energy
storage system; 12 Other generator
(wind, etc.); 13 Main distribution board.
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4-p 3ypar — TycraapnargaH axunnax 6onomxron PEI-MMH apxuTekTypbIH Xuwa3 / Figure 4 —

Example of islandable PEI architecture

CymkaaHum Taxaan angaracaH (82.6.3.5-bir y3), acxyn
Xyygan, fgasTamk Oyly uUaxunraaH 3pyMM  XYYHUK
YaHapblH 6ycag y3yynant DSO-unH Xxynunaac rapcaH
YeO OpOH HYTIMAH SAMap Y TIXKIIMUNH 3X YYCBIP
CYJDKI3HA, XON60raCcoH X3B33p YNAIXIYN.

Hapaax Toxmonanyyn yycax 60nHo:

— PEI cymkaa caprax XypTan XxynasHa (82.6.3.2-tomn
WXWN);

— PEI TycraapnargcaH ropumMz LWAMKKUHI:

* TYr33MNTUNH CyImkaaHaac SDFI awwurnaH canrax;

e TycraapnargcaH ropumMg COHIOCOH CUCTEMWUWH

rasapayynrolH Tepneec XxamaapaH OpPOH  HYTIUIH
rasapayynrblH TOpAunr xaparnax (82.8.1-uur y3);

* XamraananTtblH CUCTEM TyXxauH ropuMA axwunnaHa
(82.8.2-bIr y3);

* EEMS Hb PEIl-unH 6onomxng HUnUyynaH xonboracoH
ropumMooc TycraapnaracaH ropuM pyy  LUADKUITUNT:
YHTpaacHbl gapaax xap acaant (IEV 617-04-24), acxyn
YANUMArasHui tTacpantryi Gangneir xagranad (on the
fly) yavpoana;

« EEMS xonb6orgox mapasannunr DSO-ton conunuox

In case of loss of mains (see 82.6.3.5) or
if voltage, frequency or other power
quality values are out of their tolerances
as defined by the DSO, no local power
supply shall remain connected to the grid.

The following cases can occur:

— the PEI waits until the grid is restored
(same case as in 82.6.3.2);

— the PEI switches to island mode:

» disconnect from the distribution network
(using the SDFI);

» use the local type of system earthing
(depending on the choice of type of
system earthing made for island mode,
see 82.8.1);

» the protection system shall operate in
the specific mode (see 82.8.2);

+ the EEMS shall manage the transition
from connected mode to island mode
depending on the possibility of the PEI:
going down then black start (IEV 617-04-
24) or keeping the continuity of service

24




MNS IEC 60364-8-82:20XX

©ornHo.

TYyraanTMNH  CY/mMK33  daxuvH  Xy4gantanm  Gonoxon
X0nboracoH ropymp caHaaTan LWWIMKUX YEUNHTIN VXKUI
axunnaraa xunHa (82.6.3.3.3-bir y3).

82.6.3.3.2 TyraanTUMH CYJIK33HI3C caHaaTaum canrax

CymkaaHg xonboracoH ropyMmooc  Tycraaprfiaracad
ropumg caHaatam Wumknxgas (byc HyTrMnH, YHAICHUN
Oyloy OpPOH  HYTIMAH  30XMUYYNanT, Xuwa3nban
CYIDKaaHUM kKo, MeH DSO-ooc aBcaH M3493mnaap
3eBLUeepceH 60n) fapaaxbir xapransaHa:

— TYr3MATUNH CYIMKa3Haac SDFI awwurnaH canrax;

— TycraapnargcaH ropumMg COHIFOCOH CUCTEMUIH
rasapayynrolH Teprneec XamaapaH OpOH HYTIUWH
rasapayynroiH Tepeng wumkux (82.8.1-uur y3);

— XamraananTblH CUCTEM TyXaWH ropumg axwunnax
(82.8.2-bir y3);

— EEMS Hb PEI-niiH 60nomxma HUMALYYN3H yHTpPaacHb!
Japaax xap acaant XuUAX 3CXYN  YANYUIT33HUM
TacpanTtryn 6anansir xagranaH WumkKnnTuir yogupaax;

— EEMS xon6orgox maasannuinr DSO-Ton conunuox.

TAVNBAP — YHOSCHUI 30XMUyynantaac xamaapaH 3H3
acyyanbir eepeep 30xXuLyyspk 605Ho.

82.6.3.3.3 TyraanTUMH CyfmK3a3HA caHaaTan Xosnbox

TycraapnarocaH TropMMOOC CYIDK33HA  XonborgcoH
ropumg caHaatam LWNImKMXaa Xoep 6onomx GanHa:

— avaannblH TIXKINUUT TacangyynaH wummkyynax: PEI-
33C OPOH HYTrMrH ByX 39X YYCBIPUNI canrax Xy4aanrym
bonTton xynaax; rasapayynrbiH Tepen snraatan 6on
CUCTEMUNH JNaBnax AdamxkyynardMnmH ConroH 3anrax
TOXOOPOMXKEOpP OPOH HYTIMWH rasapayynrblH Tepnumr
eepunex; SDFI| awwurnan cymkasHg Xxonobox;

— ayaannblH TOXI3NUAr Tacangyynaxryn LWUmKyynax
(tacpantryn  wwmxkmnT): PEl Hb  wWumkuntuinH  yen
atoynryn 6amgan 6a 4yxan adaannbliH - TI)KINUWH
TacpanTrym Gananbir XaHrax 3opunynanTbIH
CVMHXPOHUYIOMbIH X3parcan 60MnoH yanayyncaH CanraH
3anrax Texeepemx alumrnaHa.

CymkasHa xonbonTbir TOrTOOCOH XsA3raapblH  4OTOP
36BLUGOPHO, XMWaanban: AC-4 Xxy4ygonunH ganand,
AaBTamX, pasblH OHUMMNH anraa Hb reHepatop 605oH
CYJDKI9HMM  KogblH  waapgnaraac; DC-g xoép
CUCTEMUNH XYYAINUNH Anraa Hb LaxmuiraaH CUCTEMUIAH
3ypar Tecneec xamaapHa.

CUVHXPOHYNONbIH Hexuen ounenaxapg EEMS:
rasapgyynrolH Tepen sanraatan ©0n OpPOH HYTIUWH
rasapayynrblH TOPIMIAT ©6PYUITK; CYITDKIIHA, XONOOHO.

TAVNBAP — CymkasHa caHaaTan xonbox yun ssL
YHOSCHWI 30Xuuyynantaac xamaapaH sanraatan 6anx
6ornHo.

(on the fly).

» the EEMS may exchange the relevant
information with the DSO.

When the distribution network is re-
energized, the actions are the same as

for the intentional change to the
connected mode (see 82.6.3.3.3).
82.6.3.3.2 Intentional disconnection

from the distribution network

For the intentional change from grid
connected mode to island mode (if the
change is possible according to the
regional, national or provincial regulations
[e.g. grid code] and information received
from the DSO) the following items shall
be considered:

— disconnect from the distribution network
(using the SDFI);

— change to the local type of system
earthing (depending on the choice of type
of system earthing made for island mode,
see 82.8.1);

— the protection system shall operate in
the specific mode (see 82.8.2);

— the EEMS shall manage the situation
depending on the possibility of the PEI:
going down then black start, or keeping
the continuity of service (on the fly);

— the EEMS shall exchange the relevant
information with the DSO.

NOTE This topic could be dealt with
differently  depending on  national
regulations.

82.6.3.3.3 Intentional connection to the
distribution network

With regard to intentional change from
island mode to grid connected mode, two
possibilities occur:

— transition with interruption of supply of
the loads: disconnect all local power
supplies from the PEI and wait until the
PEI is de-energized; change the local
type of system earthing (if types of
system earthing are different in island
and grid connected modes) by switching
the system referencing conductor
switching device; connect to the grid
(using the SDFI).

— transition without interruption of supply
of the loads (seamless transition): The
PEI shall use dedicated means to
synchronize and the  appropriate
coordinated switching devices to ensure
the safety and the power continuity to the
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critical loads during the transfer.

Connection to the grid shall be allowed
within specified limits, for example: in
alternating  current, the difference
between voltage amplitudes, frequencies
and phase angles in the different
systems, depending on requirements of
the generators and the grid codes; in
direct current, the voltage difference
between the two systems depending on
the design of the power system (to be
calculated case by case).

When synchronization conditions are
met, the EEMS shall: change the local
type of system earthing (if types of
system earthing are different in island
and grid connected modes); connect to
the grid.

NOTE The intentional connection to the
grid process can differ depending on
national regulations.

82.6.3.4 YHAC3H cCanraH 3anrax Texeepemx ©Oa
TycraapnaracaH ropyumA LWUIMKYY3X CINraH 3anrax
TOeXeepeMx

82.6.3.4.1 EpeHxun 3yun

PEI-uir cyrmkaaHaac Tycraapsiax 6a xamraanax yHACOH
CaNraH 3anrax TexXeepeMXunr cyypunyymnx, 82.6.3.4.2-
bIH LWaapanarbIr xaHracaH 6anHa.

TycraapnargaH axwunnax 6onomxton PEI-uir xon6ox
Ooyoy canrax SDFIl-r cyypunyynx, 82.6.3.4.3-blH
Waapgnarbir xaHracaH 6anHa.

TOXMPOMXKTON TOXMONZON4 YHACOH CIMnroH 3anrax
ToxeepeMx 60noH SDFI-r Har TexeepemXug HIrTrax
oonHo.

OAOrasp CanraH 3anrax TexeepemX Hb, X3paB Oawraa
oon, DSO-uiH Waapanarbir MeH xaHracaH 6anHa.

82.6.3.4.2 YHAC3H C3NraH 3anrax ToeXeepemx

82.6.3.2 6a 82.6.3.3-T gypacaH PEI-uiH yHOC3H CanraH
3anrax Texeepemx Hb IEC 60364-5-53:2019-biH 536
ayraap 3ymWng HUMULYYIISH Tycraapnaxag TOXMPOMXKTOM
GanHa.

Cymxaang xonboracoH PEI-MnH yHOC3H CanraH 3anrax
TOXOOPOMXK HINTTIN yeq caHaaHAryw Tycraapnargcad
FOPUM YYC3X33C CIPTUNITK OPOH HYTIUNH BYX TIXKIANUNH
ax yyceapunr PEI-23c canrax, gaxuH xonborgoxooc
COPrumnITHa.

Cy/mKkaaHMM KOOO4 HUMLCSH HaM  Xyyganuir gasax
yagsapblH (LVRT) yen, 6anryynamxunH xamraanantag
coepreep Hemneenexrymrasp YHAC3H CONreH 3anrax
TOXOOPOMXK HIIrOIXIIC COPrUmMnax apra XaMK3d aBHa;
XKUWwaanban YHOCSH CaAnraH  3anrax Texeepemxua
TYFO3NTUAH  CYIDKI3HIAC  WIYYyA TIKIIrA4ar  Xyygan
OyypanTblH canrax OpoOOMOr aLUUrIIaxrym.

82.6.3.4 Main switching device and
switching device for islanding

82.6.3.4.1 General

A main switching device shall be provided
for the isolation and protection of the PEI
from the grid and shall comply with the
requirements of 82.6.3.4.2.

A switching device for islanding (SDFI)
shall be provided for the connection or
disconnection of the islandable PEI and
shall comply with the requirements of
82.6.3.4.3.

The main switching device and the
switching device for islanding can be
integrated into a single device, where
appropriate.

These switching devices shall also fulfil
the requirements from the DSO, if any.
82.6.3.4.2 Main switching device

The main switching devices in a PEI
introduced in 82.6.3.2 and 82.6.3.3 shall
be suitable for isolation, according to IEC
60364-5-53:2019, Clause 536.

For a grid connected PEI, when the main
switching device is open, all local power
supplies shall be disconnected from the

PEI (and prevented from being
reconnected) to avoid unintentional
islanding.

Measure(s) shall be taken to avoid an
opening of the main switching device in
case of low voltage ride through (LVRT),
in compliance with the grid code, without
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TAWIIBAP — Ham xyygenuir gasax dagsap rafar Hb
uaxunraaH CyrpkaaHuMi xyygan OorMHo  xyrauaaHpg,
OyypcaH yea OpOH HYTIMAH 93X YYCB3p XOnboracoH
X3B33p Ganx Yyagsap oM.

82.6.3.4.3 TycraapnaracaH
CIJIr3H 3anrax TOXeepeMx

SDFI Hb TycraapnargaH axwnnax 6onowmxkrton PEI-niH
XyBb[ CYIK33HA X0nb6oracoH ropuMooc TycraapriargcaH
ropumg  OGONIOH  3CP3araap LUWMIDKMX3A — 3opuynargax
bereeq dyHKUMOHaNbL YyTraapaa OPOH HYTIUAH 93X
YYCB3pPUNT  TYr3anTUMH  CYIHKA3HI3AC  canrax/xonbox
YYP3IrTaun.

TAWNBAP 1 — IEC TS 62786-1 SDFI-r “interface switch”
r9XX HIPN3Aar.

SDFI-r caHaaHaryn 6a/acxyn 3eBLleepernryn xaaxaac
COPrMNNaX apra XoMxa3d aBHa. YYHUIT TEOXeepeMX O33p
MEXaHMK 3CXYI LaxunraaH TYDK33 XUMX, 3CXY 36BX6H
LaxunraaHbl MIpraxunTtan Oyly 3aaBapuuiraa aBcaH
XYH HIBTpax OGanpwwung 6Guw 6on Tynxyyp Oyoy
Oaraxkaap TyDkgor wyyrasHg 6Ganpnyynax 3amaap
X3P3ANKYYmK 605HO.

TycraapnargaH axwunnax 6onomxTton PEI 6ereeg
CUHXPOHYIONbIH Hexuen 6buencaHasc bycan yen OpoH
HYTIMAH 3X YycBap xonboracoH Garnxag SDFI-r xaaxbir
XOPUITIOHO.

SDFI-niH 60rMHO XyrauaaHbl gaax rymgan TYrasnTuinH
CYJDKIQHI3C 6erex XaMrmmH ux TOOLOOHbI 60rnHo
3anraaHbl rymanaac umx 6ywy ToHUYy OanHa. boruHo

ropump  LUUIMKYYNax

3anraaHbl Hexuena YHACSH XaT rYnonunH
XamMraanantrtamn yangyyrncax 6on TYra9nTUNH
CUCTEMIIC Orex XaMrmimH UuX TOOLOOHbI 60rMHO

3anraaHbl rynanaac 6ara gaautam 6amk 605Ho.

SDFI-unH Tacnax 6a 3anrax 4yagBap PEI-unH xaBuuH
rynanaac OOMOH OpPOH HYTrMMH 3X YYCBIPUWH erex
XaMIMAH MX TOOLIOOHbI BOrMHO 3anraaHbl ryngnasc mux
Oytoy TaHUyy 6anHa. OpoH HYTIMNH 93X YyCB3apUNH bycag
rYWanumH xamraanantranm yangyyncad 6on yr xaMmrmmH
nx ryngnaac 6ara gaauran 6amx 6onHo.

TAVNBAP 2 — 3x yycBap LWMMKYYNaH 3anrax GonoH
TyCcraapnargcaH axunnaraaHg 30puyncaH ctaHaapTyya
Ou1N, XKMLWBINGIN WNIMKYYN3H 3anrax TOHOI TOXeepemMXK
(TSE)-g IEC 60947-6-1. Ox yycBap CanraH 3anrax TOHOr
ToxeepeMxunH (SSE) IEC 62991 ©Gonoscpyynargax
BanHa.

SDFI Hb, xopaB 6anraa 6o0n, CUCTEMUWH naBnax
AaMXKyynardMmH  CINraH  3anrax  TeXeepeMXTan
TYDKUracaH 6anHa (82.8.2.2.4-uir y3).

BypanasxyyH Xacrmir Xxynaarasx Oyn axunnaraasbl
TOOHJ HUNLLYYN3H COHIOHO.

TAVNBAP 3 — 3apum xaparnaaHg Texeepemkuiir PEI
ouw Ganryynamxaac unyy OfnioH yaaa, eaepT X34 X343H
yaaa axunnyyrk 605Ho.

SDFI  Hb  GawryynamxunH HV  xacart  ©6avsan
Tycraapnargcan ropump HV/LV TpaHcdopmatopbir LV

affecting the protections of the
installation, for example, not using an
undervoltage  tripping coil  directly
supplied from the distribution network on
the main switching device.

NOTE Low voltage ride through is the
capability of local sources to stay
connected in short periods of lower
electric network voltage.

82.6.3.4.3  Switching
islanding

The switching device for islanding (SDFI)
is dedicated to the change from grid
connected mode to island mode and from
island mode to grid connected mode for
an islandable PEI, functionally speaking,
to separate/link the local sources from/to
the distribution network.

NOTE 1 In IEC TS 62786 the term used
for switching device for islanding is
“‘interface switch”.

Provisions shall be made to prevent the
inadvertent and/or unauthorized closing
of the SDFI. This can be achieved either
by means of mechanical or electrical
interlocks on the device, or by locating
the device in a cabinet locked with a key
or tool unless it is in a location where only
skilled or instructed persons may obtain
access.

The closing of the SDFI shall be inhibited
when local supplies are connected except
for an islandable PEI and when the
synchronism conditions are met.

The SDFI shall have a short time
withstand current greater than or equal to
the maximum prospective short circuit
current supplied by the distribution
network. It can have a lower capacity
than the maximum prospective short
circuit current supplied by the distribution
system if coordinated in short circuit
condition with the main overcurrent
protection.

The SDFI shall have a breaking and
making capacity greater than or equal to
the rated current of the PEI and greater
than or equal to the maximum
prospective short circuit current provided
by local sources. It can have a lower
capacity than the maximum prospective
short circuit current provided by local
sources if coordinated with other current
protection measures at local sources.

NOTE 2 Some standards exist

device for

for
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Tanaac Xy4aorKyynaxaac COPruinax apra XaMmKad
aBHa.

OH3 waapgnarbir LV xacart HamanTt LV SDFI awwvrnax
xaHrax 6onHo. OH3 SDFI Hb Tyc 6ypuiiH SDFI-g TaBux
Wwaapgnarbir xaHraHa. Hamantasp yr SDFI-r HV SDFI-
Tan gapaax 6angnaap TyrkuHa: HV SDFI Haargaxag LV
SDFI Haarpgax; HV SDFI noanttam yenq LV SDFI
xaargaxryn 6anx.

transfer source and islanding e.g. IEC
60947-6-1  for  transfer  switching
equipment (TSE). IEC 62991 for source
switching equipment (SSE) is under
development.

The switching device for islanding shall
be interlocked with the system
referencing conductor switching device, if
any (see 82.8.2.2.4).

Selection of components shall be made
according to the expected number of
operations.

NOTE 3 Devices can be operated more
frequently than in non-PEls, up to several
times a day in some applications.

When an SDFI is in the HV part of the
installation, provisions shall be made to
avoid energization of the HV/LV
transformer from the LV side in island
mode.

This requirement can be fulfilled by using
an additional LV SDFI on the LV part.
This SDFI shall comply with the
requirements of each SDFI. In addition,
this SDFI shall be interlocked with the HV
SDFI to ensure the following: the opening
of the HV SDFI shall cause the opening
of the LV SDFI; the closing of the LV
SDFI shall be inhibited when the HV
SDFlI is open.

82.6.3.5 CymxaaHun TaXX33n angarpan

TYraanTUNH CyImkaa Xyyaanrym yen npoctomep Hb PEI-
99 TycraapnargcaH ropumpg axwnnyynax, acxyn PEl
TycraapnargcaH ropumg axunnax oonomxrym 6on
TYrO3NTUAH CYJDKIQHI3C aBToOMaTaap casnrax, OpOH
HYTIMAH OyX TOX3MMMH 39X YYCBIpUUr aBTomMartaap
canraHa.

DSO-MH TYraanTUWUH CYIDKIAM  aXunnyynax Hexuen
Ovenaxryhn yen (Knwasanban xaT Xyyaan, uaxunraad
3pUNM Xy4HUN YaHap, DSO-niH Tanaac TycraapnaracaH
CYJDK33 MIT 39paruysH axunnax Oynm x34 XdAa3H
MUKPOCYIKa3) npoctomep mMeH PEI-33 TycraapnaracaH
ropumg axunnyynax, 39CxXyn WAM TFopumMp  aunnax
oonomxrym ©0n OpPOH HYTTMHUH OyX TIKIAMUNH 93X
YYCB3puWir aBTomaTaap canraHa.

PEl-unr TyrasanTuH CYIMKO3HI3C canrax axwunnaraar
OPOH HYTTMAH YANYUAr3dHUIA BGanryynnarbiH TEXHUKUIAH
Hexuen Oyly OpOH  HYTrMAH  30xXuuyynantaap
TOOOPXOWNCOH, EPeHXNNOee  “CYIDKI3HUA  T3IXKI3N
angargnblH’ XamraananTt raXx HAapnagar xamraanantaap
XaHraHa. OH9 XaMraananTt Hb MX3BYSIAH Har Byly xag
X3[43H XamMraananTbliH QYHKUMAH XOocnong TynryypriaHa.

TAWNBAP 1 — IEC TS 62786:2017, 3.13-a “loss of
mains protection”-unr  “interface  protection”  rax

82.6.3.5 Loss of mains

When the distribution network is not
energized, prosumers shall operate their
PEl in island mode or automatically
disconnect from the distribution network
and automatically disconnect all local
power supplies if the PEI is not able to be
operated in island mode.

When the DSO conditions to operate the
distribution network are not fulfilled (e.g.
overvoltage, power quality, several
microgrids running together as an island
from the DSO point of view), prosumers
shall also operate their PEI in island
mode or automatically disconnect all local
power supplies if the PEI is not able to be
operated in island mode.

The disconnection of the PEI from the
distribution network shall be ensured by a
protection usually called “loss of mains”
protection which is defined by local utility
specifications or local regulations. “Loss
of mains” protection is generally based on
one or a combination of several
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HAPI3CaH.

OX yycBap OypAa Har CY/MKI3HMM TIXKI3MN angaranbiH
XamMraananTt, acxyn 6ynar ax YyyCBIpPT HAr TOBMOPCeH
xamMmraananT XUMH3.

TAVUNBAP 2 — >XKuwsanban cymxasHg XxonboracoH
ropumooc TycraapnargcaHd ropuma (PEI 6yxangaa acxyn
XOCOrymnaH)  TAKIdNMUWH  Tacanganrym LWNIDKUAT
Waapanaratan yen Oynar a9x YyyCB3pT HAr TeBNepCeH
XamMraananT Xaparfiax 60sHo.

Tyrasman xaparnagar xamraanantblH YHKUMIAH GypaH
Oyc XuWwa3: asbliH AyTyy Xyy4aan 6a asbiH  X3aT
XYYOSNMUMH xamraananTt; Aaytyy AdaBTamx 6a  XxaT
AaBTaMXWINH XxaMraanant.

Tycran XOparnasHa HOMaNTA3p
©OpUNeNnTUNH XypAHbl Xamraanant;
XamMraananTt waapgax 605Ho.

Toxmpyynrbir epeHxmngee DSO-UNH TEXHUKUH HeXLen
3CXYSl OPOH HYTMMWH  30xuuyynanrtaap TOITOOHO.
Toxupyynra Hb [Japaaxbil  XaHraHa: Xyy4yaonuuH
xamraanantelH Toxupyynra LVRT-unH waapgnaratamn
COHromor banx; JaBTaMXUWH xamMmraananTtbiH
Toxupyynra FRT-unH waapgnaratan (xapaB 6Gawraa
6on) coHromon 6anx.

TAVNBAP 3 — [JaBTaMXuiH xasannTbir AaBax 4Yaasap
(FRT) rogar Hb gaBTamX TOFTOOCOH XYIILUSd3C rapcaH
yen OpOH HYTIMAH 93X YycBap OOrMHO XxyrauaaHg
XonooracoH xaBaap 6anx yageap oM.

— XonboracoH PEI-MMH 3x yyCcBapyydd3C TIXKIIraax
oonsowryn DSO-ninH 1933N gamxyynard caHaaHaryw
TycraapnargcaH XaCrumnr NNPYYIH3. HuATnnH
CYJDKIOHUM  TIX33N Jamxkyynarymg ©6ornmHo 3anraa
(razapgnarbiH raMTRAVMAN OponuyyraH) yycaxag YHACSOH

JaBTaMXUWH
YpBYY YaasblH

O34  CTaHublH  TyXaWH  TOX33N1  JaMXKyynardvmimH
Xamraanant axunnax, raMTaNTaN TIX33nN
aamxkyynaraumnr  garyy  6ampnacaH  PEl-uiH  ax

YYCB3pYya TaXa3X ynaax OonHo. Avaanan 6a ax
YYCBOPUWH  TOHUBOPIIC YN  XamMaapaH CYJDKI3HUM
TIX33N angaranbiH xamraanant 6yx PEI ax yycBapunr
canraHa.

TAVWNBAP 4 — VM ramMTavir unpyynaxuid Tyng HV
Tang yngorgon/Tar gapaannblH - X3T  XYYO9NUNAH
xamraanant (IEEE C37.2-biH 59N) 33par Tycram apra
X3MX393 Waappargax 6onHo.

TAVMNBAP 5 — DSO TyraanTuitH CUCTEMWIH aloynryi
0ananbiH  30pPUATOOP CYIDKISHUA TAXKIBN angarafibiH
Xxamraanantbir oposnuyynaH xamraanantbiH (QYHKUUWH
TYPWUNT Wwaapgax 60osHo.

— CyrmkasHMA TaXK13N angargnblH - XamraananTt  Hb
TYr93aNTUAH  Ccymka3 6GonoH PEI pgotopx 6oruHo
3anraaHbl  XamraanantTam  COHroMon  axwunnasan
30xmHO. Ownponuoox Tax3an gawmkyynard ©6ywoy PEI
aoTop OOMMHO 3anraa Yycaxd4 CYIDKISHUA  TIXKI3N
angaranbliH - XxamraananTt  TOrTBOPTOW  (@Xunnaxrym)
Dak Xycaarym canrantaac COprumnHa.

protection functions.

NOTE 1 Loss of mains protection is
called “interface protection” in IEC TS
62786:2017, 3.13.

One loss of mains protection shall be
provided for each supply or one
centralized protection for a group of
supplies.

NOTE 2 One centralized protection for a
group of supplies could be for example a
solution when transition without
interruption from grid connected mode to
island mode (for the entire or part of the
PEI) is expected.

A non-exhaustive list of common
protection functions which can be
requested is given below as examples:
phase undervoltage and phase
overvoltage protections; underfrequency
and overfrequency protections.

Optionally, in some specific application
cases, additional functions could be
requested: rate of change of frequency
protection; reverse power protection.

The settings are generally defined by
DSO specifications or local regulations.
These settings are defined to meet
several requirements, which are recalled
below: the selectivity of the voltage
protection settings with low voltage ride
through (LVRT) requirements shall be
ensured; the selectivity of the frequency
protection settings with frequency ride
through (FRT) requirements (if any) shall
be ensured.

NOTE 3 Frequency ride through is the
capability of local sources to stay
connected for a short period of time
where the frequency is out of specified
tolerance.

— the detection of non-intentional island
DSO feeder, which could be supplied by
sources of connected PEls shall be
ensured. In case of short-circuit (including
earth fault) on the public network feeder,
the corresponding feeder protection at
the main distribution substation will trip
and the faulty distribution network feeder
could be supplied by PEI sources
connected along the feeder. The loss of
mains protections shall disconnect all the
PEIs sources, whatever the balance
between loads and source.

NOTE 4 The detection of such fault can
require some special measures on the
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82.6.3.6 Xyuaan 6a aaBTaMXWUWH Y3YYNanT

Xon6oracoH ropympa xyygan 6a gaBTaMxuir MXsBYIISH
XyBbCax ryMASIMAH TYI33NTUNH CYIKI TOTTOOHO.

TycraapnaracaH ropuma xyygan 6a  gaBTaMxuir
TYr9anTUMH CYITK33  TOrTOOXIYW. Xyygan 6a
AaBTaAMXWUNH y3yynanTuinr (ganany, xanbansan rax mar)
XOoN6oracoH TOHOr TOXEOPOMXWUAH LUMHX 4YaHapTaun
HUNLLYYITHD.

Bue paacan PElI 6onoH TycraapnargcaH ropuma
axunnax 6ymn TycraapnargaH axunnax 6onomxron PEI-
WAH Xy4aan 6a gaBTaMXUUAr CYSKa3 YYCrary ax yycBap
(KMWwa3anban 9pranasax Har reHepatop 3CXyN CYIKad
YYCrary Har XyBupryyp) TOrTOOHO.

oarasp  PEI-MMH  x8BWMMH  axunnaraaHbl  YeuunH
TIKIAMNAH  XYYOINMUNH  MYXMIAT  Togopxonmk, |EC
60038-bIr awnan 6onroHo. TaXK33NWNH OaBTaMXUMH
MY>XUIT reHepaTtop 6a ayaannblH 3apnacaH y3yynanTaj
HUWLLYYN3H TOrTOOHO.

OOra3p  Y3yynanT  Hb  XamraananTtblH  CUCTEMUIH
TOXMPYYIIbIr TOOOPXOMNOXO, WaapanaraTan.

TAVNBAP — 3arasp Hexuen Hb TycraapraracaH ropum
faxe PEIl-nnH T19xaargax 6yn AC acxyn DC xacart
xamaapHa (1 6a 2-p 3yprunr y3).

TyrasnTUnH cymkasHg ypramk xonborgcoH PEI acxyn
xonooracoH ropump  axunnax Oyn Tycraapnargad
axunnax 6onomxron PEl Hb IEC TS 62749-unH paryy
TIKIANUAH OyX LWaapgnarbir  (KMWaanban  xyygan,
AaBTaMX) MeH XaHraBan 30XMHO.

HV side such as residual/zero sequence
overvoltage protection (59N according to
IEEE C37.2).

NOTE 5 The DSO can require a test of
the protection functions, including loss of
mains, with regards to the safety of the
distribution system.

— the selectivity of the loss of mains
protections with short-circuit protections
inside the distribution network and PEls
should be ensured. When a short circuit
occurs in the distribution network on an
adjacent feeder or inside a PEI, loss of
mains protections should remain stable

(no trip) to avoid an unwanted
disconnection.
82.6.3.6 Voltage and frequency
characteristics
In  connected mode, voltage and

frequency are set by the distribution
network that is typically alternating
current.

In island mode, voltage and frequency

are not any more set by the distribution
network. The voltage and frequency

characteristics (amplitude, variations,
etc.) shall be aligned with the
characteristics of the  connected
equipment.

For stand-alone PEls and islandable PEls
in island mode, voltage and frequency
shall be set by a grid forming source (for
example one rotating generator or one
grid forming converter).

For stand-alone PEls and islandable PEls
in island mode, the supply voltage range,
under normal operating conditions, shall
be specified. IEC 60038 shall be used as
a reference. The power frequency range
shall be specified according to generators
and loads declared characteristics.

These characteristics are needed for
defining the settings of the protection
system.

NOTE These considerations apply for the
supplied part of the PEI in island mode,
either in alternating current or direct
current (see Figure 1 and Figure 2).

For PEls always connected to a
distribution network or islandable PEls
operated in connected mode, the PEI
should also comply with all the supply
requirements (e.g. voltage, frequency)
according to IEC TS 62749.
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82.7 Ypunppgnara 6a xaHanTt
82.7.1 EpeHxun 3ynn

PEI-unH 3B axwunnaraar XaHraxblH Tyng uaxurraax
apuUnM XyYHUn yaupanarsiH cuctem (EEMS) waappaHa.

PEl-unH EEMS-unn  3opunro:  PEI-uiH  yxaanar
CYIIKI3TOM  xonbonTbIr  yaupaax; OPOH  HYTrUKWH
uaxunraaH SpYMM  XYYHUW YWNABIPNANUAN  yauvpoax;
OPOH HYTTMWH LaxuriraaH xaparnaar yampaax; DSO-Ton
3PYUUM XYYHUIW CONUILIOOT yanpaax.

EEMS papaax dyHKUMIAr ryRuaTrax G60MHO: 3X yyCBap
6a ayvaannblH yaupanara; OJfioH 39X YYCB3PUMH
XonbonTbIH yaMpanara; a4aannbeliH yaupanara (a4aanan
xacax 6a advaannbir xyrauaaraap wumkyynax); DSO-
TOW XOEP YUrnanT M3433513M CONUMLOX.

Knwaasnban PElI Hb DSO-g axunnaraaHbl TeneBee
(canracaH; canracaH 6a xyyganrym; xydganrym 6a
3acBap YWNYUNra3HUM ropumpg; canracaH 6onoBy
XY4O9NTan; canrax yun siBuag; TycraapnaracaH ropum;
CYIMKA3HA, (gaxuH) xonboxoa 63anaH; (aaxmH) xondoraox
Oyn; XonboracoH; Ccyn  30rconT; Xaparnax oOynm;
ynnaesapnax Oyn; TycraapnargcaH ropvmg  axunnax
TOOLOOMCOH  Xyrauaa; CUCTEMUWH  rasapayynrbiH
TOPNUNH TeneB T3X M3T) 6erex; OpPOH HYTrUKWH
YANABIPANMIAH  y3yynantunur — 6oauT uasBxTan 6a
peaktTuB Yagan (4 keagpaHnT), 6oant gaBTamx, GoauT
xyygan (3 das), 6oaut YaanbiH koapduumeHT (PF),
6oauT xypumTtnyynax Gonomx (xspaB bauraa 6on) —
xyBaanuax; DSO-ooc xy4gsn  erexee  30rcoox
3eBLUeepen 60510H AaxmH Xonbox 3eBLUeeper aBax.

TAWUNBAP — PEIl axwunnaraatsbi rOpPMMOO  LLIMNO9X3L,
TapudbiH M343313N WaapanaraTtam 6amx 6onHo.

Bycaa xuwas yHKL: 3pUMM Xyd XYpUMTIyynax CUCTEM
0a TOXKO3ANMUMH 39X YYCBIPIdP CUCTEMUWH yaupanarbir
HeeLnex; XypumTriyyrnax CUCTEM Pyy/33C 3pUMM XYHUAr
yovpaax;  XYYA9NUAH  YaHapbIr  XAHaX;  3LCUWH
X3pParnaryTam xapunuax MHTepdencasp XxaHrax.

EEMS Hb IEC TS 60364-8-3-1 3aacHbl garyy 60ruHo
XyrauaaHbl 4YagnblH yaupgnara, Tortsopton 6amgnaac
9XI1334 YPT XyrauaaHbl 3p4YMM XYYHUIN OHOBYSIONbIT
youpaax 6omHo.

EEMS-uiir Tycoaa TOHOr TexeepeMXk 60NroH, xag Xaa9H
TOHOI TEXeepemMXxun xyBaaH, acxyn ogoo bawraa 6ycag
TOHOI TOXOOPOMXKUA HIAFTIH CYypunyysmk 60mHo.

82.7.2 Ypuppnara ©6a XxAHanNTblH CUCTEMMUWH
APXUTEKTYp

PEI-uiH uaxunraaH 6anryynamxumH Xacar OypunH
X3parnas, MeH OpoOH HyTrMiH  6yx  uaxunraaH
YANABIPIIANMIAT 3pUnM XyYHUN Toonyyp, IEC 61557-12-
T HUALUC3H YagsblH XaMXUNT 6a XAHanTblH TeXeepeMx
(PMD) acxyn Bycag XaMXux Texeepemxeep XsaHaHa.

XamTblH 60510H xyBaanucaH PEI-uiH xyBba uaxunraaH
Bavryynamx TyCc OYpuUMH X3PArnacdH OPOH HYTTUWH
YANOBIPNANUNAH  LaxuiraaH 3p4YMM  XYYHUA  XOMXKIar
TOoOopXxonnox 6onomxron 6arBan 30X1HO.

82.7 Control and monitoring
82.7.1 General

An electrical energy management system
(EEMS) is required to ensure the correct
operation of the PEI.

The objectives of the EEMS for a PEI are
as follows: to control the connection of
the PEI to the smart grid; to manage
locally the electrical energy production; to
manage locally the electrical
consumption; to manage the energy
exchange with the DSO.

The following are examples of functions
that can be handled by the EEMS: power
sources and loads management; multi-
source connection management; load
control proposal (load shedding and load
shifting);  bi-directional exchange of
information with the DSO.

For example, the PEI should make
available to the DSO the PEI operating
status (disconnected, disconnected and
de-energized, de-energized and in
maintenance mode, disconnected but
energized, in the process of being
disconnected, island mode, ready to
(re)connect to the grid, (re)connecting,
connected, idle, consuming, producing,
estimated duration of operation in island
mode, situation of the type of system
earthing, etc.); the PEI should share with
the DSO its local electrical generating
characteristics: actual active and reactive
power, 4 quadrants; actual frequency;
actual voltage (3 phases); actual power
factor (PF); actual storage capabilities (if
any); and the PEI should collect from the
DSO the authorization to cease-to-
energize, authorization for reconnection.

NOTE Information on the tariff can be
necessary for the PEI to decide on its
operating mode.

Other examples are: backup of the
system management by means of energy
storage system and power sources;
control of the energy from and to the
energy storage system; monitoring of the
voltage quality; provision of interface with
the end user.

The EEMS can manage some short time
power control, stability, as far as longer
time energy optimization is concerned, as
specified in IEC TS 60364-8-3.

The EEMS can be installed as a separate
equipment or in different pieces of
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C xaBcpanTbir ys3.

equipment or can be integrated in other
existing equipment.

82.7.2 Architecture of control and
monitoring system

Consumption of each electrical
installation part of a PEI shall be

monitored, as well as all local electricity
production, with energy meters, power
metering and monitoring devices (PMD)
according to IEC 61557-12 or other
measuring equipment.

For collective and shared PEls, the part
of the local production of electrical energy
consumed by each individual electrical
installation should be provided.

See Annex C.

82.8 [llpocromepunH uUaxunraaH 6anryynamxumH
XxamMraanant

82.8.1 EpeHxun 3yun

[MpoctomepunH uUaxunraadH Gauryynamx Hb 82.6.2-T
TOOOPXOWNCOH TONeBneCeH axunnaraaHbl anb Y
ropumg axunnax dagBaptam 6GanHa. Xaparua3Haac
xamaapaH PE|l axwunnaraaHbl ropumMoo XyCCoH yenaa
eepUYMITK, MOH aHxHbl ropumMaoo Oyuax ©0nHo
(knwaanban xonboracoH ropuMooc TycraapnargcaH
ropumz, gapaa Hb 6yuaag xonboracoH ropuma).

OpOH HYTTMWH TIXI3NMUWUH 39X YYCBIPUUT oporuyynaH
Oyx axunnaraaHbl ropum, 6anryynamxunH 6yx AC 6a
DC xacart XyH 06a 354 XepeHrMrnH xamraanantbir
XaHraHa.

AnaHrysa TeneBneceH Oyx axwunnaraaHbl ropumg
TIXKIINMUAT aBTOMaTaap Tacnax XamraananTblH aprbir
X3P3rNacaH yen uaxunraaH rynaang HIpBargaxaac
XamMraananTtbir XaHraHa. OH3 Toxmongona
axunnaraaHbl  rOPUMOOC  XamaapaH  CUCTEMUMH
rasapayynroiH Tepen eep 6aix 60MHO.

— CymxasHa xonboracoH PEI: cymkasHMi  Taxa3n
X3BUMH OyC yen OpOH HYTIMAH OyX TIXI3MUNH 93X
YYCBIpUWr  yHTpaaX, canrax 3amaap CcaHaaHAarym
TycraapnargcaH axunnaraaHaac CIPrumnnax
xaparcanTtan 6anHa. 82.8.2.1, 82.8.3, 82.8.4 6a 82.8.5-
bIH LUAapanarbIr XaparnaHa.

— TycraapnargaH axwunnax 6onowxrton PEIl: 82.8.2,
82.8.3, 82.8.4 6a 82.8.5-bIH WaapanarbIr XaparmnaHa.

— bne paacan PEI: 82.8.2.1, 82.8.2.2, 82.8.3, 82.8.4 6a
82.8.5-bIH WaapanarbIr XaparsfiaHa.

82.8.2 LlaxunraaH rynaang
XamMraanax

82.8.2.1 EpeHxwuu 3yun

[apaax aprbiH anb H3rMNr XaparnaHa:

— JaBxap 3CXyn XY4YUTraC3H Tycraapnara;
— SELV acxyn PELV;

H3PB3rgaxaac

82.8 Protection of prosumer electrical
installation

82.8.1 General

The prosumer’s electrical installation shall
be able to operate in any intended
operating mode as defined in 82.6.2.
According to needs, a PEI can change
the operating mode at any time and can
come back to the initial operating mode
also at any time (for instance, from
connected mode to island mode and then
back to connected mode).

Protection of persons and properties shall
be provided including local supplies in all
operation modes and in all parts of the
installations (AC or DC).

This is particularly the case for the
protection of persons against electric
shock when the automatic disconnection
of supply is used as a protective measure
for all intended operating modes. In this
case, the type of system earthing used
for all intended operating modes can
differ and can depend on the operating
mode.

— Grid connected PEI: A means to
prevent islanded operation shall be
provided in order to switch off and
disconnect all local supplies when the
grid supply is not operating properly. The
requirements of 82.8.2.1, 82.8.3, 82.8.4
and 82.8.5 apply.

— lIslandable PEI: The requirements of
82.8.2, 82.8.3, 82.8.4 and 82.8.5 apply.

— Stand-alone PEI: The requirements of
82.8.2.1, 82.8.2.2, 82.8.3, 82.8.4 and
82.8.5 apply.

82.8.2 Protection against electric
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— TIXKINUUI aBTOMaTaap Tacnax.

82.8.2.2 Taxaanuur aBToMaraap
XamraananTbiH apra

82.8.2.2.1 EpeHxuu 3yun

Taxaanunr agTomataap Tacnaxbir XamraananTbliH apra
OOMroH X3parnaBan TenieBneceH axwunnaraaHol 6yx
ropumz xaHraHa.

OnoH OpOH HYTIMAH 93X YYCBIPTAM Tycraapnargad
axunnax 6onomxton 6omoH ©Owe paacanH PEIl-uiH
XyBbA, rasapt xonborgoorym IT cuctemasc 6ycapg
Toxuongonga PEI-viH ranbBaHvkaap TycraapnargcaH
Xacar 6ypa naenax gamxyyrnarduir rasapT Har uarasp
xonoéoxbir wnyyg y3Ha (IEC 60364-1:2005-bH 31D
3yprunr MeH Yy3). TeBnepceH Oyc ax YYCBIpYYAUNH
Garipnanaac wantraanaH Har XonbonT XmMmnx 6oNOMXIyn
6on naBnax gamXyynardumur rasapT X34 XS43H Uarasp
xonbox ©GonHo. 3H3 vyea RCD-uiH  xaparnag,
Waapgnaratan  6on razapt  xonbox  naenax
X0noonTyyablH TYNK33TaN yaupanara 6onoH EMC-uiH
acyygang OHUrown aHxaapHa.

OpOH HYTIMMH 39X YYCB3PWWr Tycram 30puynantbiH
XAmXa3rasp YHACSH XyBaapunax cambapT XonboHo.
TeBnepceH Byc ax yyCcBIpuWH rasap3ynH Ganpnanaac
WwanTraanaH 0yx ax yycBapumnr yHAC3H cambapTt xonbox
BonomMXrym oon arynrym Gananbir Tycram
XamraananTblH apra XaMXa3rasp XaHraHa.

TAWNBAP — OpoOH HYTMMAH 9X YYCBOPUIr YHAC3H
XyBaapunax cambapTt wyya xonbox, CUCTEMUINH NaBnax
Aamxyynardunr MeH TyxaWH cambap [93p rasapTt
XON60X Hb 400 TarblH CYIIKI3 YYCrary OpoH HYTIMNH 39X
YYCBapaac rasapt naenax XONn6onNTrymnrasp
BanryynamxminH Xacar TAKIAILIX apcoanmnr

OyypyynHa.

Tacnax

shock
82.8.2.1 General

One of the following measures shall be
used:

— double or reinforced insulation;
— SELV or PELYV;,
— automatic disconnection of the supply.

82.8.2.2 Protective measure by
automatic disconnection of supply

82.8.2.2.1 General

When the automatic disconnection of
supply is used as a protective measure it
shall be provided for all intended
operating modes.

For islandable and stand-alone PEls with
multiple local supplies, except for IT
systems not connected to the earth, a
single connection of the reference
conductor to earth per galvanically
isolated part of the PEI should be the
preferred solution (see also IEC 60364-
1:2005, Figure 31D). When, owing to the
positioning of the different decentralized
local sources, it is not realistic to have a
single connection to earth, multiple
connections of the reference conductor to
earth can be used. Special attention
should then be given to RCD use,
interlocked management of the reference
to earth connections, if necessary, and
EMC concerns.

Local supplies shall be connected to the
main distribution board with dedicated
circuits. When, owing to the geographical
positioning of the different decentralized
local sources, it is not realistic to connect
every local supply to the main distribution
board, specific protection measures shall
ensure safety.

NOTE Having the local supplies directly
connected in the main distribution board
and also having a system referencing
conductor connected to earth in the same
distribution board limits the risk of having
a part of the electrical installation being
supplied by a downstream grid-forming
local source without reference to earth.

82.8.2.2.2 Ham XxyuyasnuuH TYraanTUUH CYIIKI3HA
XONnboracoH TycraapnargaH axunnax O60nomMXTowu
PEI

[anbBaHMK TycraapnanTt xaHrax TpaHcdopmaToprym
xonooracoH ropuma PEI-MiiH cuctemuiiH rasapayynrbiH
Tepen Hb DSO-ninH TogopxonncoH Tepen 6avnHa.

82.8.2.2.2 Islandable PEI connected to
a low voltage distribution network

In connected mode without any
transformer providing galvanic
separation, the type of system earthing of
the PEI is the one defined by the DSO.
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TAVNBAP — PEl 6a TyraanTuiH CYIHK33HUIA XOOPOH[,
ranbBaHWK Tycraapnant xaHrax LV-LV tpaHcdopmaTtop
cyypunyyrcaH 6on 82.8.2.2.3-blH Wwaapanarbir
XOPArmaHa.

TycraapnargcaH ropumg OpOH HYTIMWH 3X YYCBIpyy4
CANraH 3anrax xysBunbapblH TaXa3an 605k axunnax yen

TIKIANMUAT  aBTOMataap Tacnax XxamraananT Hb
TYra3NTUNH CYIDKISHNN rasapAayyrncaH LOrMnH
xonbonrtog Tynryypnaxryn. TOXupox rasapayynrbiH

xaparcanTtan 6anHa (IEC 60364-5-55:2011, 551.4.3.2-bIr
v3).

SDFI 6yx xy4ygantam gamxyynarymir tacangar 6on (5
6a 7-p 3yprunr y3):. TycraapnaracaH ropumpg PEI-unH
cucTteMninH rasapayynroeiH tTepen TN, TT acxyn IT 6aix
bonHo; naenax xon6ontrym IT cuctemaac ©Oycan
Toxuongong SDFI-unn PEI tang 82.8.2.2.4-T HULCSH
CUCTEMUNH naBfiax AdamXyynardMmH COfroH 3anrax
Texeepemx  cyypunyynHa;, PEl Hb  xoopoHpoo
xonboorym xag xaasH rasapayynardtan 6on (AC-a; DC-
A 39BPANTUMH ynNMaac UnUM XornbonT Xumnx BGONOMXKIyn)
TN-r Xoparnaxryn; aXHUM rAIMTAUWH yen canraxryn IT
CUCTEMWUWT 36BXEH LaxusiraaHbl 3aaBapuyurnraa ascCaH
(BA4) acxyn mapraxunTtan (BAS) xyH axunnyynHa; TN-
n 828225, TT-p 828226, IT-n 82.8.2.2.7-bH
rasapgyynra ba Xamraanax TOXOOPOMKUNH
Waapanarbir XaparriaHa.

1-p xycHarTag xonboracoH 6a TycraapnargcaH ropum
Aaxb CUCTEMWWH rasapAayynrbiH OONOMXWT  XOCnon
OOMNOH CcUCTEMUWH naBnax AamXyynardumH CanraH

3anrax TeXeepeMXWNH Laapanarbir erceH. 5-11-p
3ypart  GONMOMXWT  3apuMM  TOXUPYYMTbIH  KULIS3r
Y3YYIIC3H.

OpOH HYTrMMH 9X YYCBIPWWH rasapgnarbiH raMTANNH
ryngan |IEC 60364-4-41-p erceH xamMruiH ux Tacrnax
Xyrauaang XaT ryngrnunH xamraanantbir axunnyynaxag
xaHranttan 6on  TN-C-S cuctemuinr 3eBLLUOEPHS.
XaHrantryn 6on 6ycag apra xamxaa aBHa.

PEl-unH 6onomxunt DC [34 X9Craac yycax capHuUcaH
rYywanumH  ypcranoir - (kuwaanban  6ycag TT
BaniryynaMmxminH agun 39BpanTuiAr xapranaaH) TOOLHO.

NOTE If an LV-LV transformer providing
galvanic separation is inserted between
the PEI and the distribution network, the
requirements of 82.8.2.2.3 apply.

In island mode, protection by automatic
disconnection of supply shall not rely
upon the connection to the earthed point
of the distribution network when the local
power sources are operating as a
switched alternative. A suitable means of

earthing shall be provided (see IEC
60364-5-55:2011, 551.4.3.2).
Where the SDFI disconnects all live

conductors (see Figure 5 and Figure 7),
the following applies: the type of system
earthing of the PEI in island mode can be
either TN, TT or IT; except for the IT
system without reference, a system
referencing conductor switching device
shall be installed on the PEI side of the
SDFI according to 82.8.2.2.4; where the
PEI includes several earth electrodes
with no interconnection (in alternating
current, as this cannot be done in direct
current due to corrosion), TN is not
allowed; where the IT system is designed
to not disconnect in the event of first fault,
the installation shall be operated only by
instructed (BA4) or skilled (BA5) persons;

for a TN system the requirements of
82.8.2.25 apply; for a TT system
82.8.2.2.6 applies; for an IT system

82.8.2.2.7 applies.

Table 1 details possible combinations of
types of system earthing in connected
mode and island mode for PEls and the
associated requirements for the system
referencing conductor switching device.
Examples of some possible
configurations are given in Figure 5 to
Figure 11.

A TN-C-S system is allowed if the local
source earth fault current is sufficient to
trip the overcurrent protection in the
maximum disconnection time given in
IEC 60364-4-41. If sufficient earth fault
current is not available, then other
provisions shall be made.

The flow of stray currents induced by a
possible DC subpart of the PEI shall be
taken into account (for corrosion
consideration for example, as in any TT
installation).

PEI-unH
ropum

xonoéoracoH ©OnoH
Aaxb CUCTEMUINH

1-p XxycHart -
TycraapnaracaH

Table 1 — Combinations of possible
types of system earthing in connected
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rasapayynrbiH 60NOMXUT TOpPNyyAUUH Xxocrnon 6a
CUCTEMUWH NaBnax AamMXyyrnardymmH C3NraH 3anrax

mode and island mode for PEls and

associated

requirements for system

TOXOOPOMXKUNH XOoNb6oraox Wwaapanara referencing conductor switching
device
Xon6or | Tycraapna | bBonom | JlaBnax 3yp ||| Conne |Isla | Possi | Need Fig
OCOH racad XTOMN Aamxyynar | ar cted nd | ble for ure
ropum ropum TIY yumnH C3T mode mo | Y/N referen
waapanara de cing
TT TT T T conduc
tor
TT TN-S T T 7, switchi
8-p ng
g¥p device
T T T Yrym, T LR Y ,
roxaoo TT TN- |Y Y Figu
Tycraapnar S re 7,
bIH Figu
XAHANTbIr re 8
AXIYYNax TT IT Y N  but
acxyn need to
XUAMIN start
caapmar insulatio
uarnmr n
3anrax monitori
Wwaapanara ng or
Tan switch
TN-S TT T T on
TNS TNS T T) 9. artificial
neutral
avaannbiH | 10- oint
Tang p b
caapmar- 3yp TN-S TT |Y Y
raspblH ar TN-S TN- |Y Y Figu
xonéonTt S except if [ re 9,
Garean neutral | Figu
Wwaapanara to earth | re
rym connecti | 10
TN-S IT T Yryi, on —on
raxaas load
Tycraapnar side
bIH TN-S IT Y N  but
XAHaNTbIr need to
AXNyynax start
acxyn insulatio
XUUMan n
caapmar monitori
uarnmr ng or
3anrax switch
Waapgnara on
Tamn artificial
TN-C-S |[TT Y neutral
point
TN-C-S | TN-S T T 5-p
3yp TN-C-S | TT |N
ar TN-C-S | TN- | Y Y Figu
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TN-C-S | TN-C-S T Yryn, 6-p
roxgoa 3yp
OpOH ar
HYTIUAH
rasapgyyna
ry
Wwaapanara
Taun
TN-C-S | IT Y
TN-C TT Y
TN-C TN Y
TN-C IT Y
IT TT T T
IT TN-S T T
IT IT T Yryn 12-
p
3yp
ar

S reb
TN-C-S | TN- | Y N, but | Figu
C-S local re 6
earthing
electrod
e
needed
TN-C-S | IT N
TN-C TT N
TN-C TN N
TN-C IT N
IT TT Y Y
IT TN- | Y Y
S
IT IT Y N Figu
re
12

TAVUNBAP — 3Ha xycHart AC 3 wyram + caapmar
cuctemg xamaapHa. AC 1 wyram + caapmar CUCTEMUNH
xyBba D xaBcpanThbir ys.

NOTE This table deals with AC 3 lines +
neutral system, for AC 1 line + neutral
system, see Annex D.

Tynxyyp: 1 DSO-ton xon6ontbiH uar (POC); 2 YHOC3H
XaT rynanunH xamraanax texeepemx (OCPD); 3 SDFI;
4 OpoOH HYTTMWH rasapgyynary; 5 CucteMuH nasnax
aAamxkyynard; 6 OpOH HYTIMAH 39X YyCBap (3prangax
reHepaTop 9CXyn CyrkKa3 yycrard  xyesupryyp);, 7
Caapmarrym opoH HyTrMnH ax yycBap; 8 OpOH HYTrMuH
39X YYCB3pUMH WN  JamXkyynax XdCrMnH Xxamraanax
Aamxkyynard; 9 Tycraapnantag TOXMPOX X3T rynasimiH
xamraanax Texeepemx; 10 CanraH 3anrax TOXeepemx;
11 SDFI (3)-Tah TyDKUrgCcaH CUCTEMUMH naBnax
AamKyynardumH CanraH 3anrax Ttexeepemx; 12 Xacax
bonox avaanan; 13 Xacaxrym ayaanan; 14 YHAOC3H
XyBaapunax cambap; 15 PEl; 16 DSO-unH HV/LV
TpaHcdopmaTtop; a J3arssp Texeepemxunr EEMS

yavpaaHa.

Key: 1 Point of connection with DSO
(POC); 2 Main overcurrent protective
device (OCPD); 3 Switching device for

islanding (SDFI); 4 Local earthing
electrode; 5  System  referencing
conductor; 6 Local source (rotating

generator or grid forming converter); 7
Local source without neutral; 8 Protective
conductor for exposed conductive part of
local source; 9 Overcurrent protective
device suitable for isolation; 10 Switching
device; 11 System referencing conductor
switching device interlocked with SDFI
(3); 12 Sheddable loads; 13 Non
sheddable loads; 14 Main distribution
board; 15 PEIl; 16 DSO HV/LV
transformer; a These devices are
controlled by the EEMS.
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5-p 3ypar — Xon6orgcoH ropumpa TN-C-S, tycraapnargcad ropumpg TN-S 6onxk axunnax LV
DSO-a xon6oracoH PEI-MMH apxuTekTypbIH XuUwWwa33 / Figure 5 — Example of architecture of
PEI connected to LV DSO operating in TN-C-S in connected mode and becoming TN-S in

island mode

Tynxyyp: 1 DSO-tom POC; 2 Ynacan OCPD; 3 SDFI; 4
OpoH HyTrMrMH rasapayynard; 5 CuctemMunH naenax
Aamxkyynard; 6 OpoH HYTrMiH 3x yycBap; 7 Caapmarryi
OPOH HYTIMNH 3X YycBap; 8 Xamraanax gamxyynary; 9
Tycraapnantag Ttoxupox OCPD (RCD-tam Hartrax
6onHo); 10 CanraH 3anrax Texeepemx; 11 Cyn; 12
Xacax 6onox avaanan; 13 Xacaxryn adaanan; 14
YHOC3H xyBaapunax cambap; 15 PEI; 16 DSO HV/LV
TpaHcdopmaTtop; a EEMS yanpaaHa.

Key: 1 POC with DSO; 2 Main OCPD; 3
SDFI; 4 Local earthing electrode; 5
System referencing conductor; 6 Local
source; 7 Local source without neutral; 8
Protective conductor; 9 OCPD suitable
for isolation (possibly combined with an
RCD); 10 Switching device; 11 Vacant;
12 Sheddable loads; 13 Non sheddable
loads; 14 Main distribution board; 15 PEI;
16 DSO HVI/LV transformer; a Controlled
by the EEMS.
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6-p 3ypar — Xonb6orgcoH 6onoH TycraapnargcaH ropumg TN-C-S-33p axunnax LV DSO-g
xon6oracoH PEI-unH apxuTekTypbiH XuUwWwa33 / Figure 6 — Example of architecture of PEI
connected to LV DSO operating in TNC-S in connected mode and in island mode

Tynxyyp: 1 DSO-tom POC; 2 Yngcan OCPD; 3
CuctemuiiH naenax AgamxkyynardumH CanraH 3anrax
ToxeepeMx (11)-1an TynkuracaH SDFI; 4 OpoH HyTrMmH
razapayynary; 5 CuctemnnH naeBnax Agamxyynard; 6
OpOH HyTrMNH 3x yyceap; 7 Caapmarrym OpoH HYTrUMWH
ax yycBap; 8 Xamraanax gamxyynardy; 9 Tycraapnantag
Toxupox OCPD (RCD-tan Hartrax 6onHo); 10 CanraH
3anrax Texeepemx; 11 SDFI (3)-tan TymKurgocsH
CUCTEMUNH naBnax AamXKyynardmiH Ca3MrdH 3anrax
TexeepeMx; 12 Xacax ©onox ayvaanan; 13 Xacaxrymn
avyaanan; 14 YHacaH xyesaapunax cambap; 15 PEI; 16
DSO HV/LV TpaHccopmaTop; a EEMS yaupaana.

Key: 1 POC with DSO; 2 Main OCPD; 3
SDFI interlocked with system referencing
conductor switching device (11); 4 Local
earthing electrode; 5 System referencing
conductor; 6 Local source; 7 Local source
without neutral; 8 Protective conductor; 9
OCPD suitable for isolation (possibly
combined with an RCD); 10 Switching
device; 11 System referencing conductor
switching device interlocked with SDFI

(3); 12 Sheddable loads; 13 Non
sheddable loads; 14 Main distribution
board; 15 PEl; 16 DSO HV/LV

transformer; a Controlled by the EEMS.
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7-p 3ypar — Caapmarnur canragar, xoné6orgcoH ropump TT, TycraapnargcaH ropumg TN
6omx axunnax LV DSO-a xon6oracoH PEI-unH apxutektypbiH xuwaa / Figure 7 — Example
of architecture of PEI connected to LV DSO with disconnection of the neutral, operating in
TT in connected mode and becoming TN in island mode

82.8.2.2.3 HV/LV TtpaHcchopmaTtopaap pgamxumH HV
TYr33NTUUH CYMXK33HA XONnboracoH Tycraapnargad
axunnax 6onomxron PEI

82.8.2.2.3.1 EpeHxuu 3ynun

PEl xon6orgcoH ropymg HV TyrasanTUiH CyrmkKa3HI3C
HV/LV TpaHcdopmaTopaap aMXUH TKIIrA3X yea Ham
XYYO3NMUWH CUCTEMWUWH rasaphyyirbiH Tepnuur 3ypar
TOCIUIH LWaTaHA COHIOHO.

CuctemuinH rasapgyynrbelH Tepnuir xonboracoH 6a
TycraapnargcaH ropyMblH anb anuHg 3eB axunnaraar
XaHraxaap COHIOHO. Xon6oracoH 6onoH
TycraapnargcaH ropumg Wxun TeprnunH CUCTEMUIH
rasapayysnra Xaparnaxvnr unyya y3Ha.

TAVNBAP — SDFI Hb eHaep xyyaang GaiipnacaH PEI
3HAXYY 6apMMT BUUTMINH Xampax XYP33aHa, Xamaapaxrym.

82.8.2.2.3.2 SDFI-unH TpaHcchopmaTopbiH Tang
cCUCTEeMUIH naBnax gamxyynarytan PEI

82.8.2.2.3 Islandable PEI connected to
HV distribution network through HV/LV
transformer

82.8.2.2.3.1 General

When the PEI is supplied in connected
mode from the HV distribution network
through the HV/LV transformer, selection
of the low-voltage type of system earthing
shall be done during the design phase.

The selection of type of system earthing
shall ensure the proper functioning in
both connected mode and island mode.
The preferred selection is to use the
same type of system earthing for
connected mode and island mode.

NOTE PEIs with an SDFI in high voltage
are not in the scope of this document.

82.8.2.2.3.2 PEI with system
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TAUNBAP 1 — LV Gairyynamxuir 3oparuad axunnax
X3[, X343H TpaHcopmaTop Tk GarBan waapgnara
TpaHcgopmaTtop 6ypa xamaapHa.

TAMNBAP 2 — LV 6anryynamkuiir HV TyraanTuiiH
CYITKI3HUIN XyBUNOApbIH TAXK331 OONrOH caapmar uar Hb
rasapayysnicaH reHepatop TaXa3ax OarBan waapgnara
TpaHCOPMaTOPbIH HAr3H aann reHepaTopT XamaapHa.

82.6.3.4-1 HunuycaH SDFI Hb HV/LV TpaHcdopmaTopbiH
LV Ttan gaxb caapmarvir opornuyynaH 6yx Xy4gantaun
AamxKyyrnarduir TacanHa.

TycraapnargcaH ropyma PEI-unH CUCTEMUIH
rasapayynreiH Tepen TN, TT acxyn IT 6amk 6onox
Gereen: PElI xoopoHgoo xonb6oorym x34 X349H

rasapgyynardytan 6on TN-r TycraapnargcaH ropuvmp,
coHroxryn; TN, TT 60noH acapryyuanTtan 6yry XMnman
caapmar uartonm IT-g 82.8.2.2.4-T HUMALC3H CUCTEMUINH
naenax gamXyynardumH CanraH 3anrax TexXeepeMXuUnr
SDFI-unH PEI Tang cyypunyynna; TN, TT, IT cuctempg
xapransaH 82.8.2.25, 82.8.226, 828.2.2.7-bH
Waapanarbir XaparfiaHa; 9XHUN rAMTIIMWH ye[ canraxrym
IT cuctemnir seexeH BA4 6ytoy BAS xyH axunnyyngar
Baniryynamxng, XaparfiaHa.

TN cuctempg TpaHcdopmaTopblH  caapMar-ra3pbiH
xonboocbIr caapmarunr rasapT Xondox uar ©OonroH
awurnax ©6onox ©Gereeg oHe Toxmongona SDFI
caapmarmir Tacnaxryn. [axgas HV  cymkasHun
Heneenen (xaT Xy4aan) Tycraapnargcad ropuma v PEI-
A Heneerx 60onox, MeH TycraapnargcaH axunnaraaHoi
ye4 TpaHcopMaTtopT 3acBap  YMNUMNSd  XUNX
OONOMXIyM TyN SH3 WWMNANUAT 36BNeAerTyN.

TN cucTeMuinH rasapayynrbiH XyBb, CUCTEMUH NaBnax
pamxyynarduiar SDFI-unn PEl tang rasapt xon6oxsir
30Br1eX BanHa (82.8.2.2.3.3-bIr  y3). HV/LV
TpaHccopmatop 6a yHOC3H XxyBaapunax cambapbiH
xoopoHa TN-C cuctemumiir MeH xaparnax 6GomnHo (8-p

3ypar).

referencing conductor on the

transformer side of SDFI

NOTE 1 When the LV installation is
supplied by several transformers in
parallel, the requirements apply to each
transformer.

NOTE 2 When the LV installation is
supplied by a generator with neutral point
earthed as an alternate supply to the HV
distribution network, the requirements
apply the same way with the generator as
with a transformer.

An SDFI according to 82.6.3.4 shall
disconnect all live conductors including
the neutral on the LV side of the HV/LV
transformer.

The type of system earthing of the PEI in
island mode can be TN, TT or IT
considering the following: if the PEI
includes several earth electrodes with no
interconnection, TN shall not be selected
for island mode; for TN, TT and IT with
impedance or artificial neutral point a
system referencing conductor switching
device shall be installed on the PEI side
of the SDFI according to 82.8.2.2.4; in
TN, TT and IT systems, requirements for
the earthing arrangement and protective
device of 82.8.2.2.,5, 82.8.2.2.6 and
82.8.2.2.7 respectively apply; the IT
system designed not to disconnect in the
event of first fault shall be applied only in
installations operated by instructed (BA4)
or skilled (BA5) persons.

In a TN system, the neutral to earth link
of the transformer can be used for the
neutral to earth connection, in which case
the SDFI shall not disconnect the neutral.
This solution is not recommended as
disturbance from the HV network
(overvoltage) can still affect the PEI in
island mode and maintenance operation
on the transformer are not possible
during islanded operation.

For the TN type of system earthing, it is
recommended to connect the system
referencing conductor to the earth on a
PEI side of the SDFI (see 82.8.2.2.3.3). A
TN-C system between the HV/LV
transformer and the main distribution
board can also be used (see Figure 8).

Tynxyyp: 1 DSO-tom POC; 2 YnacoH OCPD; 3
CuctemuiH nasnax pgamxkyynarymmH C3T (11)-Tam
TypkuracaH SDFI; 4 OpoH HyTrurMH rasapgyynard; 5
CuctemuiiH nasnax gamxyynard; 6 OpoH HYTIUAH 3X

Key: 1 POC with DSO; 2 Main OCPD; 3
SDFI interlocked with system referencing
conductor switching device (11); 4 Local
earthing electrode; 5 System referencing
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yyceap; 7 Caapmarry OpOH HYTrMWH 39X YyycBap; 8
Xamraanax pamxyynard; 9 Tycraapnantag TOXMPOX
OCPD (RCD-tant Hartrax 6onHo); 10 CoanraH 3anrax
Toxeepemx; 11 SDFI (3)-Tan TYDKUraAcoH cUCTEMUMH
nasnax AgawmxyynaramiH C3T; 12 Xacax 6onox
avyaanan; 13 Xacaxryn avaanan; 14  YHAC3H
XyBaapunax  cambap; 15 PEI; 16 HV/LV
TpaHcdopmaTtop; a EEMS yanpaaHa.

conductor; 6 Local source (rotating
generator or grid forming converter); 7
Local source without neutral; 8 Protective
conductor for exposed conductive part of
local source; 9 OCPD suitable for
isolation (possibly combined with an
RCD); 10 Switching device; 11 System
referencing conductor switching device
interlocked with SDFI (3); 12 Sheddable
loads; 13 Non sheddable loads; 14 Main
distribution board; 15 PEI; 16 HV/LV
transformer; a These devices are
controlled by the EEMS.
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8-p 3ypar — CaapmarumH rasapayynra HV/LV TtpaHccdopmaTopbiH Tana 6aupnacad PEI

GanMryynamMxumH XuW33: XonboracoH ropump

TT, TycraapnaracaH ropuma TN

(6banMryynamxmna HIr HaracaH rasapayynrbiH 30XMoH 6auryynantrau) / Figure 8 — Example of

PEI installation with neutral earthing on the HV/LV tr

ansformer side: TT in connected mode,

TN in island mode (as one unique earthing arrangement in the installation)
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82.8.2.2.3.3 SDFIl-unH PEIl Tana cucreMminH nasnax
Aamxyynaryrtan PEI

OH3 30XMOH OanryynanT Hb caapmar-raspblH Har
GalHrbiH xonboocTon (acapryyuanTamn acxyn
acapryyuanryn) 6amx 6onowxk onrogor Tyn PEl-g
36BMN6COH Wnnaan 0onHo.

SDFI Hb HV/LV TpaHchopmatopbiH LV Tan paxb
caapmarumr oporsnuyynaH Byx Xy4oonTan
AamxKyyrnarduir TacanHa.

TycraapnargcadH ropum pgaxb PEI-unH  cuctemuintH
rasapayynrolH Tepen Hb XONOOrgCoH roOPUMbIHXTOM
wxun 6arHa (9-p 3ypar).

TN, TT, IT cuctemg xapransaH 82.8.2.2.5, 82.8.2.2.6,
82.8.2.2.7-blH rasapayynrblH 30XxvMOH Oauryynant 6a
XamMraanax TOXeepeMXUNH Laapanarbir XaparmaHa.

82.8.2.2.3.3 PEI with system
referencing conductor on the PEI side
of the SDFI

This arrangement is recommended for
PEls as it allows to have one single
permanent neutral to earth link (with or
without impedance).

An SDFI shall disconnect all live
conductors (including the neutral on the
LV side of the HV/LV transformer).

The type of system earthing of the PEI in
island mode shall be the same as in
connected mode (see Figure 9).

In TN, TT and IT systems, requirements
for earthing arrangement and protective
device of  82.8.2.2.5, 82.8.2.2.6,
82.8.2.2.7 respectively apply.

Tynxyyp: 1 DSO-ton POC; 2 YHacan OCPD; 3 SDFI; 4
OpoH HyTrMnH rasapgyynary; 5 CuctemMunH nasBnax
Aamxkyynard; 6 OpoH HYTrMIRH 3x yycBap; 7 Caapmarrym
OPOH HYTIMNH 3X YycBap; 8 Xamraanax gamxyynary; 9
Tycraapnantag Ttoxupox OCPD (RCD-tam Hartrax
6onHo); 10 CanraH 3anrax Texeepemx; 11 Cyn; 12
Xacax 6onox avaanan; 13 Xacaxryn adaanan; 14
YHOC3H XxyBaapunax cambap; 15 PEIl;, 16 HV/LV
TpaHcdopmaTtop; a EEMS yanpaaHa.

Key: 1 POC with DSO; 2 Main OCPD; 3
SDFI; 4 Local earthing electrode; 5
System referencing conductor; 6 Local
source; 7 Local source without neutral; 8
Protective conductor; 9 OCPD suitable
for isolation (possibly combined with an
RCD); 10 Switching device; 11 Vacant;
12 Sheddable loads; 13 Non sheddable
loads; 14 Main distribution board; 15 PEI,
16 HV/LV transformer; a Controlled by
EEMS.
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9-p 3ypar — PEIl Tang caapmar Hb 6anHra rasapayyncad TN-S PEl 6anryynamXxnmH xuwaa /
Figure 9 — Example of PEl installation in TN-S with neutral permanently earthed on PEI side

82.8.2.2.4 CwuctemMmnmH naBnax AamxyynaryMmH
C3JIr3H 3anrax TexeepemMx

82.8.2.2.4.1 EpeHxuu 3yun

CuctemuiiH  rasapgyynrblH  Tepneec  LianTraanad
Waapgnarartan yen cucteMuiH faenax gamxyynardminH
COMreH  3anrax TexeepemX Qapaax Laapanarbir
XaHracaH 6anHa.

82.8.2.2.4.2 CwuctemMurnH naBnax pamxyynar4mmH
CIJIr3H 3anrax TOXeepeMXKUNH LUMHXK YaHap

COHIrocoH cMcTeMUIH ra3apayynrblH Tepneec xamaapaH
YyI TOXOOPOMXUNI CUCTEMUMAH NaBnax gamkyynard 6a
GanryynamxmiH OpPOH HYTIMWH rasapAayynirbiH 30XMOH
BanryynanTtblH XOOpPOHA XO0NboHo. CuctemMuirH naenax
Aamxyynardauinr 60noMXTon yen caapmar 6ywy ayHa
LarT, Ta4ra3p Ganxryn 600 Har WyramblH JamKyynardang,
X0n6oHo.

82.8.2.2.4 System
conductor switching device

82.8.2.2.4.1 General

When required due to the type of system
earthing, the system referencing
conductor switching device shall comply
with the following requirements.

82.8.2.2.4.2 Characteristics
system referencing
switching device

This device shall be connected between
the system referencing conductor and the
local earthing arrangement of the
installation according to the selected type
of system earthing. The system
referencing conductor is connected to the

referencing

of the
conductor
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PEl-unr  TycraapnargcaH ropuMmp  axwunnyynaxag
Waapanaratani rasapayynrblH 30XMoH 6avryynanTtbir
OPOH HYTIMWAH rasapayynardytan xonboHo. HamanTtasp
DSO-UNH TYraanTUMH CYIMKI3HUN rasapayynardumr MeH
awmrnax 6osHo.

MazapgyynrelH  30xuMoH  Ganryynantram  xXonbox
aamxkyynaraunr canrax axunnaraa IEC 60364-5-
53:2019, 536.2-1 3aacaH TycraapnanTtblH Laapanarbir
XaHracaH 6anHa.

OH3 Texeepemx BOMOH CUCTEMUINH NaBnax gamxyynary
Hb X3BUMH axwunnaraa OONOH FAMTAUWH yen ypcax
bonox ryngnuir 3anrax 6a gaax vagBaptan GainHa.
CuctemuiH naenax pgamxyynardunr |IEC  60364-5-
54:2011, 542.3-bIH AYPMUIMH Jaryy COHIOHO.

PEl TyraantuMH cuctemasc TycraapnargcaH vyen
CUCTEMUNH naBnax gamxyynard OpOH  HYTIUIH
rasapayynrbiH 30XnoH Ganryynantrtan xon6orgox, PEI
CYJDK33HO  xonboracoH  yea  yr  gamkyynary
raszapgyynraac canrargaxbll  XaHraxblH Tyng 9H3
Toxeepemxunr SDFI-Tan TynknH3.

TAVWNBAP — Xo8p yHKUWIAr
rynuaTrax 60onHo.

OH3 TOXOOPOMKUNT TycraapnargcaH ropumpg,
LWWITDKYYIIAX CISIr3H 3anrax TeXeepeMXUWH OMpPOoSiLoo
Garipnyynax Hb 3ynTan. MexaHuK TYDK33r uUnyya y3Ha.
[MpocloMepUNH OPOH HYTIUAH 3X YYCB3IpYYa TYraanTUH
cuctemminH POC-ooc xon GamBan uaxunraaH Tynkaa
X3parnax 60onHo.

TycraapnargcaH ropyuma CUCTEMUIH nasnax
OaMXKXyynardumH CaJSIraH 3anrax TeXeepemX HI3MTTIN
©0n OpPOH HYTIMINH BYX TIKIANNNH 3X yycBapunr PEI-aac
canraHa.

Taa9nNnnH Tacanganrymrasap TycraapnargcaH
ropumooc xonboracoH ropumpg 6a/acxyn  acparasp
LWNMKMX BOrMHO XxyrauaaHng (epeHxungee 5 s-a3ac 6ara)
CUCTEM-TaspblH  naBnax XonbonTryh  axwunnaxbir
36BLLGBPHS.

TexeepeMxunr caHaaHaryn 6a/acxyn 3eBLUeepenryu
HO3X33C CIPrumnHa. YyHuur 3eBxeH BA4/BAS xyH
HOBTPax Oanpwwung o6uw 6on Tynxyyp 6ywy Garaxaap
TYDKUITAdX WYYraang Ganprniyynax 3amaap XopankyyrinkK
6orHo.

82.8.2.2.4.3 CuncrtemmnH naBnax AgamxyynaryMmH
C3Nr3H 3anrax TexXeepemMKMnH 6anpimn

PEl 3eBxeH H3r OpOH HYTrMWUH 3X YycBapTan 6on
CUCTEMUNH NaBnax AamXyynardumH rasapgyynrbir 9x
YYCB3pUIH 6anpumnng xumx 60Ho.

PEI 33paruss axunnax xag X343H OpPOH HYTIUWH 3X
yycBapTan 60n CUCTEMUWH naBnax gamxkyyrnardumH
rasapgyynra 6yx ax yycBapT HuUMATNAr G6amHa. byx ax
YYCBapuur SDFI ©onoH CUCTEMUMH nasnax
AaMKyynardumH CanraH 3anrax TexXeepeMXUNr MeH
aryyncaH Har xyBaapunax cambapT xonboxbir 3eBnex
GanHa. Tom, epreH TapxcaH BanryynamMmxuinr xaga Xa49H

HAr TEXeepPeMXeep

neutral or mid-point, when available, or to
a one-line conductor.

The earthing arrangement needed for
operating the PEI in island mode shall be
connected to a local earthing electrode.
In addition, the one for the DSO
distribution network can also be used.

Disconnection of the conductor used for
connection to the earthing arrangement
shall comply with the requirements of
isolation according to IEC 60364-5-
53:2019, 536.2.

This device and the system referencing
conductor shall be capable of making and
withstanding the current that could flow
through it in normal operation and in case
of fault. The system referencing
conductor shall be selected following the
rules of IEC 60364-5-54:2011, 542.3.

This device shall be interlocked with an
SDFI to ensure the system referencing
conductor is connected to the local
earthing arrangement when the PEI is
islanded from the distribution system, and
that the system referencing conductor is
disconnected from the local earthing
arrangement when the PEI is connected
to the grid.

NOTE Both functions could be done by a
single device.

This device should be located close to
the switching device used for islanding.
Mechanical interlocking with the switching
device used for islanding is preferred.
When prosumer local supplies are not
located close to the POC to the
distribution  system, an  electrical
interlocking can be accepted.

In island mode, if the system referencing
conductor switching device is open, all

local power supplies shall be
disconnected from the PEI.
Operation without reference to the

system to earth is accepted during a
short time (typically less than 5 s) in the
case of transition from island mode to
connected mode and/or connected mode
to island mode without power interruption.

Provision shall be made to prevent the
inadvertent and/or unauthorized opening
of this device. This can be achieved by
locating the device in a cabinet locked
with a key or tool unless it is in a location
where only skilled or instructed persons
may obtain access.
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PEI 6onroH xyBaax Hb 3yNTal.

TAMNBAP — 3apum yncag SDFI-g DSO HaBTpax
bonomx (yavpanara 6a/acxyn TeneBuUWH M34335131)
Lwaapaaar.

82.8.2.2.4.3 Location of system
referencing conductor switching
device

When the PEI includes only one local
supply, the earthing of the system
referencing conductor can be done at the
supply location.

When the PEI includes several local
supplies operating in parallel, the earthing
of the system referencing conductor shall
be common to all supplies. It is
recommended to connect all supplies to
the same distribution board including also
the SDFI and the system referencing
conductor switching device. For extended
large installations, the global installation
should be split into different PEIs.

NOTE In some countries, accessibility to
the DSO is required for the SDFI (control
and/or status of the SDFI).

82.8.2.2.5 TN cucremminH TycraapnargcaH ropum
OpOH HYTIMIH rasapgyynard cyypunyynHa.

CuctemuiH nasnax AgamXkyynardumH CanraH 3anrax
TeXeepeMX Laapanaratan 6on nasnax gamxyynardmmr
YHOC3H rasapayynrblH rapranra ©60MoH OpOH HYTrUMWH
rasapgyynardaap gamxyynaH rasapTt Xosib0oHo.

BanryynamxuiiH 6yx wn  gamkyynax X3CrMWAr  Har
rasapayynrolH rapranratam xonéoHo (IEC 60364-4-
41:2005, 411.4.2 6onoH AMD1:2017, 411.4.2).

Cuctem Hb XonboracoH ropyma OJfIOH 3X YYCBIPTIN
axunnaxaap 3ypar tecneraceH tyn IEC 60364-1:2005,
312.2.1.2-bIr X3PArnaHa. Xonb6oracoH ©onoH
TycraapnargcaH ropuMmbIH anb anuHa caapmar 6a
raspblH XOOPOHL CUCTEMWAH naBnax Har xonbonT
GanHa.

XamMraanax TeXeepeMXUnH LWNHX YaHap ©onoH
XaNxa3Hunm 6ypaH acapryyuyan |IEC 60364-4-41:2005,
411.4.4 6onoH AMD1:2017, 411.4.4-unH waapanarbir
XaHracaH 6anHa.

[BMTNUWUH rOrLOOHbI OYPaH 3CIPryyusMnr TOOLIOXOA
TycraapnargcaH ropumza axunnax vyagsaptan XamrumnH
Oara yaganTanm OpPOH HYTIMAH 39X YYCBIPUNH OYpaH
ACIPrYYLSIMNT aBY Y3H3.

BMTAMRH  ryngan  erex YagBap Xdsraapnargman
AMEKTPOH YaanblH XyBUPTYYpPT CyypuincaH OpoH HYTIUH
3X yycBapaap axwunnax PEl-g: 3eBxeH XaT rynanuunH
Xxamraananrtag TynaryypraH ramTivniH yen TOXXI9Nuur
aBToMataap Tacnaxblr 6yx TOXMONAONA  XaHrax
Yagaxryn; Tacnax Xxyrauyaar xaHraxblH Tyng RCD
xaparnaHa (IEC 60364-4-41:2005, 41.1 XycCHarT).
AnaHrysa caapmar-raspbiH xonbooc YHOC3H
XyBaapunax cambapbliH TyBWwMHO ©GanBan caapmar-
raspblH xontooc pA33px RCD ramTnunH yed OpOH
HYTIMAH ByX T3X93NMMH 9x yyceapunr canraHa (10-p

82.8.2.2.5Island mode in TN
A local earth electrode shall be erected.

When a system referencing conductor
switching device is necessary, it shall
connect the reference conductor to the
earth, through the main earthing terminal
and local earth electrode.

All  exposed-conductive-parts of the
installation shall be connected to the
same earthing terminal (according to IEC
60364-4-41:2005, 411.4.2 and IEC
60364-4-41:2005/AMD1:2017, 411.4.2).

As the system is designed to operate in
connected mode with multiple sources,
IEC 60364-1:2005, 312.2.1.2 applies. A
single system referencing conductor
between neutral and earth exists in
connected mode and in island mode.

The characteristics of the protective
devices and the circuit impedances shall
fulfil the requirements of IEC 60364-4-
41:2005, 41144 and IEC 60364-4-
41:2005/AMD1:2017, 411.4.4.

The source impedance to be considered
for the fault loop impedance calculation
shall be the least powerful local power
supplies able to run in islanding mode.

In a PEI that can operate with local power
supplies based on an electronic power
converter with limited capability to provide
fault current: automatic disconnection of
the supply in case of fault cannot be
ensured in all cases relying only on
overcurrent protection; RCDs shall be

45




MNS IEC 60364-8-82:20XX

sypar); TN-C cuctemumir xaparnaxrymn.

TANNBAP CucteMnnH nasBnax gamyynardymimiH
CANroH 3arrax TeXeepeMXUNr aryyrncaH 3eBXeH Har 39X
yycBaptam 6on RCD-r TyxamH ax yycBap 0Oa
BanryynamxminH 6ycag X3CrMNH XOOPOHAOX X3NXI3H
Barnpnyymx 60sHo.

TycraapnargcaH ropuma Ganryynamxuir 368
aXUNNyynaxblH TYNQ XOnxXd3r X3CarynoH xyBaax ©6a
RCD-1nH coHromon axunnaraar aBy y3B3s5 30XUHO.

YUNOoBopnaryMmH  3aaBaprym  3nekTpoH  4YagrnblH
XYBUPIYYypT CYypurcaH 9X YYCBIOPUMH XyBb[ CYIDK33
YYCrary yagnblH 9nekTpoH XyeBupryypbliH (PEC) 6ypaH
3CaPryyunuir gapaax TOMbEOroop ToouoX 60MHO:

ZPEC =1,2 x Uo?/ Sn

aHg ZPEC — ramtnuuH roryooHa opyynax PEC ax
YyCB3apuiiH 6ypaH acapryyuan, Q; Uo — 3 dasbiH AC-a
lwyram XOoOpOoHAbIH X3BWMMH xyy4gan, DC-g  wyram
XOOPOHAbIH, HAr hasaj Wwyram-caapmar xyygan, V; Sn —
PEC-unH xoBuinH 4yagan, kVA.

KNWSS — 400 V, 50 kVA rypeaH pasblH CYITKI9
yycrard xypumtnyynax Hapkuiar 1,2 x 400 x 400 / 50
000 = 3,84 Q potoon OypaH acapryyuantan, 60 A
razapgnarbiH  raMTAMAH  TYWOaN erex YaasapTtaw
XYYO3IMMH 3X YYCB3P3ap Teneemk 60mHo.

used to fulfil disconnection time (see IEC
60364-4-41:2005, Table 41.1). In
particular when the neutral to earth link is
done at the main distribution board level,
an RCD located on the neutral to earth
link shall disconnect all local power
sources (see Figure 10); a TN-C system
shall not be applied.

NOTE |If there is only one source
including a system referencing conductor
switching device, an RCD can be placed
on the circuit between this source and the
rest of the installation.

For proper operation of the installation in
island mode, division of circuits and
selectivity of RCDs should be considered.

For power supplies based on an
electronic power converter without
manufacturer’s instructions, the
impedance of the grid forming the power
electronic converter (PEC) can be
calculated as follows:

ZPEC =1,2 x Uo?/ Sn

where ZPEC is the impedance in ohms
(Q) of the PEC source to include in the
fault loop; Uo is the nominal line to line
voltage in volts (V) in AC 3 phase, or line
to line voltage in DC or line to neutral in
single phase voltage; Sn is the rated
power in kVA of the PEC.

EXAMPLE A 400 V 50 kVA three phase
grid forming storage unit can be
characterized as a voltage supply with an
internal impedance of 1,2 x 400 x 400/50
000 = 3,84 Q capable of delivering an
earth fault current of 60 A.

Tynxyyp: 1 DSO-ton POC; 2 YHacan OCPD; 3 SDFI; 4
OpoH HyTrMMH rasapgyynard; 5 CuctemMunH nasnax
Aamxkyynard; 6 OpoH HYTrMIH 3Xx yycBap; 7 Caapmarryi
OPOH HYTIMNH 3X YycBap; 8 Xamraanax gamxyynary; 9
Tycraapnantag Ttoxupox OCPD (RCD-tam Hartrax
6onHo); 10 CanraH 3anrax Texeepemx; 11 Cyn; 12
Xacax 6onox avaanan; 13 Xacaxryn adaanan; 14
YHOC3H XxyBaapunax cambap; 15 PEIl; 16 HV/LV
TpaHcdopmartop; 17 [lamtnumH vyen PEI-unH opoH
HYTrMRH Byx Taxaanuur canrax mogyns RCD; a EEMS
yanpaaHa.

Key: 1 POC with DSO; 2 Main OCPD; 3
SDFI; 4 Local earthing electrode; 5
System referencing conductor; 6 Local
source; 7 Local source without neutral; 8
Protective conductor; 9 OCPD suitable
for isolation (possibly combined with an
RCD); 10 Switching device; 11 Vacant;
12 Sheddable loads; 13 Non sheddable
loads; 14 Main distribution board; 15 PEI,
16 HV/LV transformer; 17 Modular RCD
disconnecting all local supplies of the PEI
in case of fault; a Controlled by the
EEMS.
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10-p 3ypar — PEl Tang caapmar Hb 6anHra rasapayyJsficaH, CUCTEMUMWH NnaBnax gamxyynard

A33p RCD-tam TN-S PEIl 6anryynamxunH xuwaa / Fi

gure 10 — Example of PEI installation in

TN-S with neutral permanently earthed on PEI side with RCD on the system referencing

conductor

82.8.2.2.6 TT cucteMnnH TycraapnargcaH ropum

CuctemuiiH naenax AgamxkyynardumH ConraH 3anrax
TOXeepeMx wWaapgnaratan 6on cuctemMunH naenax
pamxkyynarannr  |IEC 60364-4-41:2005, 411.5.1-a
3aacHbl garyy OpoH HYTIMIH rasapayynardtam XonboHo.

M MTnurH xamraanantag RCD xaparnasan IEC 60364-

4-41:2005, 411.5.3-bIH wWaapanarbir OpPOH HYTrUWH
razapgyynaryMmH  9COpryyuwinMnH  yTreil  XapransaH
XaHraHa.

[OMTNUMMH XamMraanantag Xa3T ryWaavMnH Xamraanax
TexeepemMx xaparnasan IEC 60364-4-41:2005, 411.5.4
6onoH AMD1:2017, 411.5.4-ninH waapgnarbir XaHraHa.

[BMTANNH TrOruoOHbl OYP3H 3CIPryyunmMnr TOOLLOXOA
TycraapnargcaH ropumg axunnax yYagsapTtan XaMrumH
Oara yaganTam OpPOH HYTIMAH 39X YYCBIPUNH OYypaH
ACOPryyLSIMAT aBY Y3HD.

Caapmar-raspbiH  Xon6oocbir  YHAC3H  XyBaapunax

82.8.2.2.6 Island mode in TT

When a system referencing conductor
switching device is necessary it shall
connect  the system referencing
conductor to a local earthing electrode as

specified in IEC 60364-4-41:2005,
411.5.1.

Where a residual current protective
device (RCD) is used for fault protection,
the requirements of IEC 60364-4-
41:2005, 411.5.3 shall be (fulfilled

considering the value of the resistance of
the local earth electrode.

Where an overcurrent protective device is
used for fault protection, the requirements
of IEC 60364-4-41:2005, 411.5.4 and IEC
60364-4-41:2005/AMD1:2017, 41154
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cambapblH TYBLWMHA XMWUC3H ©0n yr xonbooc A33pX
RCD OpOH HyTrMinH 6yX T3XI3MIMNH 39X YYCBIPUNT
canraHa.

TycraapnargcaH ropuma Banryynamxumir 36B
aXUNNyynaxblH TYN4 XOnxd3ar X3CarynoH xyeBaax ©6a
RCD-1nH cOHromon axunnaraar aBy Y3Ha.

YUNOoBopnaryMmH  3aaBaprym  3nekTpoH  4YagrblH
XYBUPIyYpT CyypuwrcaH 39X YYCB3PUMH CYITKI3 YyyCrary
9NEKTPOH YaanblH XyBUPryypblH OYypaH 3capryyunuimir
82.8.2.2.5-a 3aacHaap TOOUHO.

82.8.2.2.7 IT cuctemuinH TycraapnargcaH ropum

TycraapnargcaH ropumpg IT cuctem coHrocoH 6on IEC
60364-4-41:2005, 411.6 6onoH AMD1:2017, 411.6-niH
Laapasiarbir XaparnaHa.

TAMNBAP 1 — IT cuctema IEC 60364-4-43:2008,
431.2.2; IEC 60364-4-44:2007, 442.4; IEC 60364-5-
53:2019 6a AMD1:2020, 531 ayraap 3yun; IEC 60364-5-
53:2019, 537 gyraap 3ynnuur MeH xapransaHa.

Xy4gonTanm Xacraac un gamkyynax xacar bywy rasapt
YYC3X 3XHUM FAMTAMWAT 3aax TycraapnarbiH XAHanTbiH
TexeepeMx cyypunyynHa (11-p 3ypar). Yr Texeepemx
Hb rAMTAN YPrarmkuimk 6amx xyrauaaHg yprasmknax gyyT
ba/acxyn xapargax goxuo erHe. [lyy 6a rapnvnH Joxmo
xoéynaa 6anBan ayyT OXWOT LyL1axbir 30BLUOSPHS.

OXHUN FAMTANIT BONOMXKUT XamrmiH 60rMHO XyrauaaHg,
(epeHxumnpee 2 h-ooc Gara) apunraxbir 3eBnex banHa.
Mnmg XxXo€p Oaxb roMmTan rapaxaaCc ©MHe [aMTIvNAM
XypOaH OnoxblH Tyng TycraapnarbiH — FAMTAUNAH
OanpLnbIr TOFTOOX CUCTEM alumrnax 6onHo.

TAUNBAP 2 — XsHanTblH waapgnarbir IEC 60364-5-
53:2019, 537 gyraap 3ynng erceH.

X0oép paxb rOMTIUMH Yed TIXKINMAT aBToMaTtaap
Tacnax Hexuesmmr OpoH HYTIMAH 3X YYCBIPUNH BYpaH

acapryyunumnir - xapransaH I[EC  60364-4-41:2005,
411.6.4-vH aaryy wanrana. YnnasapnardmmnH
3aaBapryn 4aanblH 3NEKTPOH XyBUPTYYpPT CyypurcaH ax
YYCB3pUMH  Ccymka3  yycrardi PEC-unH  OypsH

acapryyununr 82.8.2.2.5-a 3aacHaap TOOLHO. XMAM3n
caapmar uartam IT cuctema aXHUN raMTINAT apusiraxblH
TYNA TIXKINUAT aBTOMataap Tacnax aprbir X3parnax
B6onox Tyn TycraapnarblH XAHaNTbIH TOXOOPOMX 3aaBar
ouL.

Xunman caapmar uartam IT cuctemg cMcTeMninH naenax
AaMXyynardMmH CamnraH 3anrax Texeepemxu TaBux
Wwaapanara XUAM3an caapmar uar yycrax
TpaHcopmaTopbIr xon6opgor COnraH 3anrax
TexeepemXxug MeH xamaapHa (12-p 3ypar).

Xunman caapmar uartam IT cuctemg cucteMuinH nasnax
AamxyynardumH COJIr3H 3anrax TOXOOPOMXKUNT
wyramblH gamxyynard 6a xunman caapmar UdrmnH
XOOPOH[, CyypunyysiHa.

shall be fulfilled.

The source impedance to be considered
for the fault loop impedance calculation
shall be the least powerful local power
supplies able to run in islanding mode.

When a neutral to earth link is done at the
main distribution board level, an RCD
located on the neutral to earth link shall
disconnect all local power sources.

For correct operation of the installation in
island mode, the division of circuits and

selectivity of the RCD shall be
considered.

For power supplies based on an
electronic power converter, without
manufacturer’s instructions, the
impedance of the grid forming electronic
power converter (EPC) shall be

calculated as described in 82.8.2.2.5.
82.8.2.2.7 Island mode in IT

When an IT system is selected for the
island mode, the requirements of IEC
60364-4-41:2005, 411.6 and IEC 60364-
4-41:2005/AMD1:2017, 411.6 apply.

NOTE 1 In an IT system, the following
parts of the IEC 60364 series are also
taken into consideration: IEC 60364-4-
43:2008, 431.2.2, IEC 60364-4-44:2007,
442.4, IEC 60364-5-53:2019, Clause 531

and |EC 60364-5-53:2019/AMD1:2020,
Clause 531, IEC 60364-5-53:2019,
Clause 537.

An insulation monitoring device shall be
provided to indicate the occurrence of a
first fault from a live part to exposed-
conductive-parts or to earth (see Figure
11). This device shall initiate an audible
and/or visual signal which shall continue
as long as the fault persists. If there are
both audible and visible signals, it is
permissible for the audible signal to be
cancelled.

It is recommended to eliminate the first
fault with the shortest practicable delay
(typically less than 2 h). Therefore, an
insulation fault location system can be
used in order to locate rapidly the fault,
before occurrence of a second fault.

NOTE 2 Requirements for monitoring are
given in IEC 60364-5-53:2019, Clause
537.

The condition of automatic disconnection
of the supply in case of second fault shall
be checked according to IEC 60364-4-
41:2005, 411.6.4 considering local supply
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impedance. For power supplies based on
electronic power converter, without
manufacturer’s instructions, the
impedance of the grid forming power
electronic converter (PEC) shall be
calculated as described in 82.8.2.2.5. For
an IT system with artificial neutral point,
an automatic disconnection of supply can
be used to eliminate the first fault and so
insulation

compulsory.

For an IT system with artificial neutral
point, the requirements applying to the
system referencing conductor switching
device shall apply to the switching device
connecting the transformer creating the
artificial neutral point (see Figure 12).

For an IT system with artificial neutral
point, the system referencing conductor
switching device shall be installed
between line conductors and the artificial
neutral point.

monitoring device is not

Tynxyyp: 1 DSO-ton POC; 2 YHacan OCPD; 3 SDFI; 4
OpoH HyTrMrMH rasapayynard; 5 CuctemMunH nasnax
Aamxkyynard; 6 Caapmartanl OpOH HYTTMHH 3X YYCBIp
(3pranaax reHepaTop 3CXYN CYIMKI3 YYCrary xXyBupryyp);
7 Caapmarryi OpoOH HYTIMWH 39X YycBap; 8 Xamraanax
Aamxyynard; 9 Tycraapnantag toxmpox OCPD (RCD-
TN HArTraX 6onHo); 10 CanraH 3anrax Texeepemx; 11
Cyn; 12 Xacax 6onox ayaanan; 13 Xacaxryn ayaanan;
14 YnpcaH xyBaapunax cambap; 15 PEIl; 16 HV/LV
TpaHcdopmatop; 17 Cyn; 18 Cyn; 19 TycraapnarbiH
XAHanNTbIH Texeepemx; a EEMS yaupaaHa.

Key: 1 POC with DSO; 2 Main OCPD; 3
SDFI; 4 Local earthing electrode; 5
System referencing conductor; 6 Local
source with neutral (rotating generator or
grid forming converter); 7 Local source
without neutral; 8 Protective conductor; 9
OCPD suitable for isolation (possibly
combined with an RCD); 10 Switching
device; 11 Vacant; 12 Sheddable loads;
13 Non sheddable loads; 14 Main
distribution board; 15 PEI; 16 HV/LV
transformer; 17 Vacant; 18 Vacant; 19
Insulation monitoring device; a Controlled
by EEMS.
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11-p 3ypar — TycraapnaracaH ropum gaxb IT cucremtam PEI-unH xuwas / Figure 11 -

Example of PEIl'in IT system in island mode

Tynxyyp: 1 DSO-tom POC; 2 Ynacan OCPD; 3 SDFI; 4
OpoH HyTrMMH rasapgyynard; 5 CuctemMunH nasnax
Aamxkyynard; 6 OpoH HYTrMIRH 3x yycBap; 7 Caapmarrym
OPOH HYTIMMH 3X yycBap; 8 Xamraanax gamxyynary; 9
Tycraapnantag Ttoxupox OCPD (RCD-tam Hartmrax
6onHo); 10 CoanraH 3anrax Texeepemx; 11 Xunman
caapmar U3rMmH C3MraH 3anrax texeepemx; 12 Xacax
bonox avaanan; 13 Xacaxrym advaanan; 14 YHAOCSH
XyBaapunax cambap; 15 PEI; 16 HV/LV
TpaHcdopmatop; 17 Cyn; 18 Xumman caapmar uar
(kuweanban Y-A acxyn ZigZag TpaHcdopmatop); a
EEMS yaoupoaHxa.

Key: 1 POC with DSO; 2 Main OCPD; 3
SDFI; 4 Local earthing electrode; 5
System referencing conductor; 6 Local
source (rotating generator or grid forming
converter); 7 Local source without
neutral; 8 Protective conductor; 9 OCPD
suitable for isolation (possibly combined
with an RCD); 10 Switching device; 11
Switching device for artificial neutral
point; 12 Sheddable loads; 13 Non
sheddable loads; 14 Main distribution
board; 15 PEI; 16 HV/LV transformer; 17
Vacant; 18 Artificial neutral point (e.g.
Wye Delta or ZigZag transformer); a
Controlled by EEMS.
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12-p 3ypar — Tax33nMnur asTomaTtaap Tacnax xamraananTtrau, TycraapnargcaH ropum gaxn IT
cuctemtan PEI-unH xuwaa / Figure 12 — Example of PEI in IT system in island mode with

automatic disconnection of supply

82.8.2.3 Xoép uurnant AC/DC xyBupryyp (Ma3aBxTan
OpPONTbIH WarT)

AC 6a DC pag xacartom  PEIl-g  xapankyynax
XamMraanantblH apra (2-p 3ypar), ananrysa DC TanbiH
razapgnarbiH ramtnasc AC Tanbir xamraanax Tyxaung
bavryynamxmnH AC 6a DC TanblH  30XMOH
Baviryynanrtaac xamaap4 X0€p HexXLen YyCHa.

— bawnryynamx AC 6a DC TanbiH XOOpOHA A0p Xasx

SHMMAH  TycraapnanT  XaHraHa:  Tycraapnantbir
TpaHchopmaTopblH ~ Tycgaa  OpPOOMIoop  3CXyn
XYBUPTyypblH  Tycraapnaraap xadrada. CyynuiH

TOXMONJONA YWNABIPNAryunH 3aasapT xysupryyp AC
6a DC TanblH XOOpPOHA OOP XashK 3HMMWH TycraapnanT
XaHrax b6anraar 3aaHa. DC xacarT Tycran rasapgyynrbiH
cucTem 6a xonborgox — xamraananTbiH apra
X9parkyynHa, xapuH DC TanbiH  wyram-raspbiH
raMTnaac xamraanaxoliH Tyng AC Tang HaMmanT apra
X3MXK33 LWaapaaxrym.

— Banryynamx AC 6a DC TanbliH xoopoHA Tycraapnant

82.8.2.3 Bidirectional AC/DC converter
(active front end)

Regarding protective measures to be
implemented in a PEI with AC and DC
subparts (see Figure 2), and specifically
regarding the protection of the AC side
against earth faults on the DC side, two
situations occur depending on the
arrangement between the AC side and
the DC side of the installation.

— the installation provides at least a
simple separation between the AC side
and the DC side: This insulation is
provided by separate windings of a
transformer or relies on the insulation
provided by the converter. In this last
case, the manufacturer's instructions
shall state that the converter provides at
least simple separation between the AC
side and the DC side. A dedicated
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xaHraxryn: DC TanbiH wyram-raspbiH ramtnaac AC
Tanbir RCD xamraanHa.

RCD Hb ynaaraan rynanasp axunnax TacnyypbliH XyBba
IEC 62423-T, yngargan ryugnnnH xamraanant aryyrncaH
TacnyypblH XxyBba |IEC 60947-2:2016, B xascpanr,
MOAYSb YNASrasn ryuasiMnH TexeepeMXunH Xysba M
xaBcpant 6onoH AMD1:2019-6H B acxyn M
XaBcpanTtag HMMUCaH B Tepen 6ainHa.

DC Ttang wyram-raspblH ramtan yycaxag: DC xacar IT
CMCTEMIIP axunnaxaap 3ypar TecneraceH 6on 30xmx
XamMraanantblH apra xaparnaHa (IEC 60364-4-41:2005
6a AMD1:2017, 411.6); DC xacar IT cucremasp
axunnaxaap 3ypar Tecnergeeryn 6on yr DC xacruur
TIKIIXK Oy OPOH HYTrMIH ByX 3X YYCBIPUII canraHa.

AC 6a DC TtanblH xoopohg Tycraapnantrym 6on DC
Tanaac rapax TOrTMOn ryngan AC Tang
(TpaHcopmaTop XaHanT, 33BPaNT, rasapayynrbiH
acyygan, EMC, AC-DC ramTnuninH COHromon axunnaraa
6a acparaap, AC TtanbiH RCD-uinH axunnaraa rax mar)
OOMNOH 3CParaap HeneersHe.

82.8.3 [lynaaHbl Hemneenneec xamraanax
IEC 60364-4-42-bIH waapanarbir PEI-g xaparnaHa.

Banryynamxx  goTopx  raMmMTnaac ran  rapaxaac
xamraanaxelH TYng 1T GanryynamMxuiH  3XHUA
raszapgnarbiH ramMTnaac yycax rynanaac 6ycag 60ruHo
3anraaHbl anuBaa roMTAWMKH ryngnuur 5 s pgoTop
TacanHa.

NxaHx TOoxuMongong YYHWAr XaT FYWONUWH Xamraanax
TOXOOPOMXK MYMLUITIIHA. [[BMTNUMH ryngan erex yageap
Xa3raapfiaragman  9MneKkTpPoH  YaafnblH - XyBUPTyypT
cyypuncaH OpOH HYTTMWH 9x yycsaptanm PEl-g xar
rYWOSMMH XamraananT ranblH XamMraananTbIlr XaHrax
Yagaxrym Ty HOMANT apra XaMxad aBHa.

TAVNBAP — XXuwwioean6an ayTyy Xy4asnuiiH pene, acxyn
AYTYY XY4A3MnH pene 6a XaT ryuanunH xamraananTblH
XOCJ1011 X3p3arnax 60nHo.

PEl GaTtapen aryymk O0Nox Tyn 3HS TOPNWAH TOHOr
TOXOOPOMXUMH  ranblH  ypbOuYunaH  COPrunnanTumr
xapransaHa (IEC 60364-5-57-bIr y3).

earthing system and related protective
measures shall be implemented on the
DC part, but no supplementary measure
is required on the AC side to protect
against line to earth fault on the DC side.

— the installation does not provide a
separation between the AC side and the
DC side: An RCD shall protect the AC
side against line to earth fault on the DC
side.

The RCD shall be of type B in
accordance with IEC 62423 for residual
current operated circuit-breakers or with
IEC 60947-2:2016, Annex B for circuit-
breakers incorporating residual current
protection or Annex M for modular
residual current devices and IEC 60947-
2:2016/AMD1:2019, Annex B or Annex
M.

In case of line to earth fault on the DC
side, two possibilities occur: the DC part
is designed to operate in an IT system,
and adequate protective measures are
implemented (see IEC 60364-4-41:2005,
411.6 and IEC 60364-4-
41:2005/AMD1:2017, 411.6); the DC part
is not designed to operate in an IT
system, and all local supplies supplying
this DC part shall be disconnected.

Without separation between the AC side
and DC side, DC currents from the DC
side will have an impact on the AC side
(saturation of transformers, corrosion,
earthing issues, EMC, selectivity from AC
to DC faults and vice versa, RCD
functioning on AC side, etc.) and vice
versa.

82.8.3 Protection against thermal
effect
The requirements of IEC 60364-4-42

apply to PEls.

To protect against fire in case of a fault
within the installation, any fault current as
a result of a short circuit shall be cleared
within 5 s, except for fault currents as a
result of a first earth fault in an IT
installation.

In most cases this is done by the
overcurrent protection device. The
overcurrent protection does not protect
against fire in a PEI that can operate with
local power supplies based on an
electronic power converter with limited
capability to provide fault -current.
Complementary measures shall be
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provided.

NOTE Examples of solutions are
undervoltage relays, or a combination of

undervoltage relays and overcurrent
protections.

As a PEI can include batteries, fire
prevention regarding this type of
equipment  shall be taken into

consideration (see IEC 60364-5-57).

82.8.4 XaT rynanaac xamraanax
82.8.4.1 X3T ryManumH xamxala

XaT avaanan ©6a ©6ormHo 3anraanbl ryngnuir PEl-g
Xamraanax Texeepemx cyypunyynax uar 6ypa: PEI-niH
Tepen OypuiH ©Oyx 60NMOMXUT TOXMpyynrag; MeH
XamrunH Gara 6a XaMruiH uX TYMOSMAH  X3MXKI3HA
xaprarnsax Hexueng TOAOPXOUSHO.

IEC 60364-4-43-biH waapgnarbir  6yx  Hexueng
XaHraxblH Tyng: axunnaraaHbl rOpUM Hb X3T TYWANUWH
XamMxk33 ©6a uurnang HeneenHe. Tycraapnargad
axunnax ©oonowmxkton PEIl-g xonb6orgcoH 60rmnoH
caHaaTan TycraapnargcaH ropump 60rMHo 3anraaHbl
rYMOSIMAH XaMX39, Maraarym uirnan eep 6anHa. bornHo
3anraar ax yycBap Oyp Tax3axk 6OonHo. HapHbl PV
3fleMEHT Hb X3BWUWH axwunnaraaHbl XaMrumH wux
rywoonTam owmporiioo OOrMHO 3anraaHbl  rynOanTan
T'YAOSIMAH TOPUMbIH 39X YYCB3pP Tyn 36BX6OH WUM 93X
YYCB3pP33p TIXKIIIrACOH OOrMHO 3anraar 3eBXeH XaT
r'YAOSMAH - XaMmraanax Texeepemkeep WUnpyynaxaj
XYHOPanNTan 6ereen HAIMINT X3Parcaon waapanaraTtau,
bartapenH cuctem PV cuctemTtan 33paruas xonboracoH
6on 60rMHO 3anraaHbl rynaan nx 6amx 6omHo.

XaT rynanunH xamraanax TexXeepemXUr COHroxgoo:
Tacnax YagBapblH XyBb[ XaMrumH nx OOrnMHO 3arnraaHbl
TYBLUMH (EpeHXnngee xonborgcoH ropuM); Xaparnaxasp
TenesneceH ropum 6ypa 60rnHO 3anraaHbl xamraanax
TOXOOPOMXUNH aXunnax Y3yynanTunur Toxupyynaxag
XaMrmmH 6ara 60rmHo 3anraaHbl TYBLUHUNAT (EPeHXNNOee
TycraapnargcaH ropum) xapransaHa.

82.8.4.2 X3t rynanuuH xamraanax TOXOOpPOMXWUMWH
Ganpwmn

IEC 60364-5-53:2019, 533.4.1-unH paryy IEC 60364-4-
43-aap xd9T avaanan 6a/acxyn ©60rnMHO 3anraaHbl
XxaMmraananrtag waapgargax Texeepemxkuur, 533.4.2
Oytoy 533.4.3-bIH OHLIrON TOXWONAMbIr X3P3rnaxryn 6on,
X3nx33 GYPUNH axnang cyypunyyrHa.

BorvHo 3anraaHbl ryngan erex 4yagBaptan Xoép Oyoy
TYYH33C OSIOH 3X YYCBIPUWTr (OPOH HYTIUWH 3X YYCBAp
6a/acxyn DSO) xoopoHA Hb XONBGOCOH X3NXIIHMI IXIIAN
PEI-unH axunnnaraaHbl ropMoOOC XaMaapHa.

im  xanxaar xaT advaanan 6a 6orvHO 3anraaHaac
fapaax 6Gavgnaap xamraanHa: gamxyynardmir xat
ayaannaac xamraanax Ttexeepewmxunr IEC 60364-5-
53:2019, 533.4.2.2-bIH Aaryy X3nxasHWW arb HAr XacarT
Gavpnyymk ©onHo; 60rMHO 3anraaHaac Xxamraanax

82.8.4 Protection against overcurrent
82.8.4.1 Magnitude of overcurrent

Overload and short circuit currents shall
be determined at every point of the PEI
where a protective device shall be
installed: for all possible configurations of
each type of PEI; and for situations
corresponding to the minimum and
maximum current magnitudes.

To comply with the requirements of IEC
60364-4-43 in all circumstances, the
following shall be  taken into
consideration: the operating mode affects
the  overcurrents  magnitude and
direction. For an islandable PEI, the
short-circuit current will have a different
magnitude and possibly direction when
the PEI is connected or intentionally in
island mode. The short circuit can be fed
by each source. The solar photovoltaic
cells are considered to be current mode
power sources with the short-circuit
current close to the maximum current in
normal operation; therefore, detection of
a short circuit powered only by such a
local source can be difficult using only
overcurrent protective devices and shall
require complementary means. In the
case where a system of batteries is
connected in parallel with the solar
photovoltaic system, the short-circuit
current can be higher.

The selection of overcurrent protective
devices shall consider: the maximum
short-circuit level (typically connected
mode) for the selection of breaking
capacity; and the minimum short-circuit
level (typically island mode) for the
setting of the tripping characteristics of
the short-circuit protective device in each
mode intended to be used.

82.8.4.2 Location of overcurrent
protective devices
According to IEC 60364-5-53:2019,

533.4.1, devices required by IEC 60364-
4-43 for either overload or short-circuit
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TOXOOPOMXKUNI  XANX33HUN  x0ép  Tercren  6ypa
GanpnyynHa.
Xamraanax Texeepemx OypuAH  X3T  TYWUANUAH

xamMraanantblH 6ocro 6a axunnax xyraudaar X35X33HUN
TyxanH Tercreng 6anmpnax ax yycBap(yy4)-3ac erex
TOOLOOHblI GOrMHO 3anraaHbl  FYWMA3NA  HUALYYNSH
TOAOPXOWNHO (13-p 3ypar). XOEp TeXeepemX Hb XOEp
OONOMXNUT TIXKISNUMH XaMIMMUH uX OOrMHO 3anraaHbl
rywanuir 3anrax 6a Tacnax yagBaptan 6GanHa. Xoép
TOXOOPOMXK XO€ynaa rAMTAUAI TOFTOOCOH Tacnax
XyrauaaHpg apunrata.

TAMNBAP — Llyram 6a avaannbiH xaB4yaap Hb
anrargcaH TyunwpanTtan asTomaT Tacnyyp 39par 3apum
XaT TYUOMNH XaMraanax TexXeepemX WAM X3parnasHpg
TOXMPOXIYN.

protection or both shall be installed at the
origin of each circuit, unless the
exceptions of either IEC 60364-5-

53:2019, 533.4.2 for overload protection
or IEC 60364-5-53:2019, 533.4.3 for
short-circuit protection or both are
applied.

In a PEI, the origin of a circuit
interconnecting two or more sources
(local sources and/or DSO) able to
deliver a short-circuit current will depend
on the operating mode.

Such a circuit shall be protected against
overload and short circuit as follows: the
device protecting the conductor against
overload can be connected within the run
of the circuit according to IEC 60364-5-
53:2019, 533.4.2.2; a device protecting
the conductor against short circuit shall
be placed at each extremity of the circuit.

Overcurrent protection threshold and
operating time of each protective device
shall be determined according to the
prospective short-circuit current supplied
by the source(s) located on the same
extremity of the circuit (see Figure 13).
Both devices shall be able to make and
break the maximum short-circuit current
of the two possible supplies. Both devices
shall operate to clear a fault within a
specified disconnection time.

NOTE Some overcurrent protective
device with identified line and load
terminals such as a polarized circuit
breaker are not suitable for such
applications.

Tynxyyp: 1 TyraantmnH cymkad; 2 OpoH HyTrMuH
TAKIANMMNH 3X yycBap; 3 Auvaanan; 4-1 XoT rynanunH
xamraanax texeepemx (OCPD 1); 4-2 XaT rynanuiH
xamraanax Texeepemx (OCPD 2).

Key: 1 Distribution network; 2 Local
power supply; 3 Load; 4-1 Overcurrent
protection device (OCPD 1); 4-2
Overcurrent protection device (OCPD 2).
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OpOH HYTIMAH TIXKIANMUAH 3X YycBap OOMOH OpOH
HYTTUNH  XYPUMTIyyriax H3DKMUr  XOép Tanaacaa
TOXKIAr4aK OON30OWIYN X3MNX33 YYCIX3IC CIOPrUAIMK
YHOCOH XyBaapunax cambapT wyya Xonboxbir 3eBnex
GanHa.

82.8.4.3 XoconcoH borvHo 3anraaHbl XxamMraananT

Uaxvnraan 6auryynamxmng |EC  60364-5-53:2019,
535.5-blIH pgaryy  xoconcoH  60rMHO  3anraadbl
XamMraananT X3parnacaH 6on xoép 6yky TYyH33C OSOH
BormHo 3anraaHbol Xamraanax TOXOOPOMXKUINH
yangyynantag T3 IMAH 39X YYCBIPUNH Byx 60NOMXUT
TOXMPYYNrbIr XxapransaHa. 3ypar Tecesn 30xXuory Hb Byx
OOrMHO 3anraaHbl Xxamraanax Texeepemxeep Yypcax
B6onox 6yx 6onomxuT B6OrMHO 3anraaHbl ryMAIUMAr aBu
Y39X, Waapgnaratan yen xoép Oywy TYyHI3C OJiOH

TOXOOPOMXUMH  yangyynant yp  OYHT3W  3COXUUr
WwanraHa.
TAMNBAP — 3apum  Toxupyynrag  ysngyyncad

Xamraanax Texeepemxeep ypcax OOrMHo 3anraaHbi
rynaan wxun éuw 6amk 605Ho.

Mimg  xoconcoH ©GornMHo  3anraaHbl  XamraananTtbir
roMTnunH Ganpwun; PEI-g xon®oracoH TaXKI3MUMH 39X
YYCBIpPUNH AH3 BYpUNH BGONOMXNT XOCnon; siH3 6ypunH
axunnaraaHbl ropumMooc Xxamaapax Oyx 6onomxut
FOMTIIMAH NYUANNNH X3MXKI3raap aBy y3H3.

82.8.4.4 lynanunH xamraanax TeOXeOpPOMXKYYAUUH
COHromos axunnaraa

'yMonMnH xamraanax TexXeepeMXyyaAunH COHromon
axunnaraar |IEC 60364-5-53:2019, 535 gyraap 3ynng
TannbapnacaH.

CoHromon axunnaraaHbl Waapanarbir XapanKyyrnaxaad
PEI-UWH OpPOH HYTrMMH ©6ep eep 3X YYCBIPUNH LUMHX
YaHap 60510H Xxon6onTbiH ropuMblr xapransaHa (14-p
3ypar).

It is recommended to connect local power
supplies and local storage units directly to
the main distribution board to avoid
circuits potentially supplied by both sides.

82.8.4.3 Combined short circuit
protection

In case combined short circuit protection
is used in the electrical installation in
accordance with IEC 60364-5-53:2019,
535.5, coordination between two or more
short-circuit  protective devices shall
consider all possible configurations of
power supplies. This requires that the
installation  designer  considers  all
possible short-circuit currents through all
short-circuit  protective devices and
verifies if coordination between two or
more short-circuit protective devices is
efficient where needed.

NOTE In some configurations, the short-
circuit current through coordinated
protective devices cannot be the same.

As a consequence of the above,
combined short circuit protection shall be
considered according to all possible fault
current  magnitudes depending on:
location of fault; various possible
combinations  of  power  supplies
connected to the PEIl; and various
operating modes.

82.8.4.4 Selectivity between current
protective devices

Selectivity between current protective
devices is described in IEC 60364-5-
53:2019, Clause 535.

When applying selectivity requirements,
the characteristics of different local PEI
power sources and modes of connection
shall be considered (see Figure 14).

Tynxyyp: 1 TyraantuH cymxkad; 2 OpoH HyTruMuH
TAKIANMMNH 3X yycBap; 3 Avaanan; 4-1 OCPD 1; 4-2
OCPD 2; 4-3 OCPD 3.

Key: 1 Distribution network; 2 Local
power supply; 3 Loads; 4-1 Overcurrent
protection device (OCPD 1); 4-2 OCPD 2;
4-3 OCPD 3.
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14-p 3ypar — SlH3 OYPUNH TIXKIIINTUAH IX YYCBIPTINU YEUUH COHIOMOJ aXunnaraaHbl XXuLa3 /
Figure 14 — Example of selectivity with various power supplies
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14-p sypart Y3YYIC3H XKULWA3HA DSO
TpaHcopmaTopaac xaBUNH TaXa3an aeax yeq OCPD 1
6a OCPD 3-blH XOOpOHA COHroMon axwunnaraar
epeHxmngee xaHraHa. OCPD 2-bir OCPD 1-1an wxun
COHrOMON  axunnaraaHbl  TYBLWMHA  aB4Y  Y3HO.
TycraapnargcaH ropuma OpOH HYTIMAH 39X YYCB3pyyad
Tax93an erex Tyn OCPD 2 6a OCPD 3-biH X00pOHA
COHIOMON axunnaraar XaHrax Hb 3ynTaMw.

PEl Hb roMTAMWH ryngdn Hb advaaniblH YWOdNTIN
OMpPONUOO0 3NEKTPOH YaAmnblH XyBUPryypT CyypurcaH
OPOH HYTIMWNH 39X YYCBIP33P axunnax O0nHo. OHI

TOXMONJONA  COHrOMON  axwunnaraar 3eBXeH XoT
rYWanumiH Xamraanax TeXeepemxeep XaHrax
Gonomxryn (15-p 3ypruir y3). [OyTyy Xy4osanuiH

XamraananT, 4YArnanTan xamraananT, XxaT ryugan 6a
AYTYY XYYOASMNUIAH XOCOSICOH XamraananT, adaannblH
yavpanara 33par HOM3MT apra Xaparnax 6osHo.

In the example illustrated by Figure 14,
selectivity is usually proposed between
OCPD 1 and OCPD 3 in the case of
normal supply from the DSO transformer.
OCPD 2 is considered at the same level
of selectivity as OCPD 1. In island mode,
power supplies are local. In this case,
selectivity should be provided between
OCPD 2 and OCPD 3.

A PEIl can operate with local power
supplies based on an electronic power
converter with fault current close to load
current. In this case, selectivity cannot be
achieved only with overcurrent protective
devices (see example in Figure 15).

Complementary measures such as
undervoltage  protection, directional
protections, overcurrent protection

combined with undervoltage protection,
load management, could be used.

Tynxyyp: 1 TyraanTuiH Cymmkaa; 2 ONEKTPOH YaasibiH
XYBUPIYYpT CyypurcaH TOX33anuMMH 39X  yycsap; 3
Avaanan; 4 XypumTnyynax Hank; 5 XoT rynanvimiH
xamraanax Texeepemx (OCPD).

Key: 1 Distribution network; 2 Power
supply based on electronic power
converter; 3 Loads; 4 Storage unit; 5
Overcurrent protection device (OCPD).
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15-p 3ypar — X3T ryuanuMnH XxaMmraananTtblH COHIFOMON axunnaraaHbl 6onomxuTt acyypan /
Figure 15 — Potential selectivity issue with overcurrent protections

ima coHromon axunnaraar ramtnumind 6anpwmn; PEI-g
XONOOrACOH TAXKISNMUNH 39X YYCBIPUNH $SH3 OypunH
BONOMXUT XOCNON; AH3 BYPUINH axunnaraaHbl FOPUMOOC
Xxamaapax 6yx OONOMXWT  rAMTAWAH  TYWUANUAH
XOM)K33raap aB4 Y3H9.

82.8.5 Typ 3yypbIH X3T Xy443n33Cc xaMmraanax

PEI-g Typ 3yypblH X3T Xy44an epavnH Gaunryynamxaac
WNyy ONOH ygaa yycax 6omnHo (kmwaanban ax yycsap
XOOpOHA C3MraH 3anrax, adaanan Xxacax, adaannsir
Xyrauaaraap wumkyynax). bavryynamx 6a TOHOr
TOXOOPOMXUNI  UAM  TYp 3YYpblH X3T  XY443riaac
XamraanaxblH Tyng  X3T  Xy4y4omnasc  xamraanax
TOX66POMXK Cyypuryynaxbir aB4 y3Ha.

HamanT waappanara 6a seBnemxunr cyganx 6arnHa.

As a consequence of the above,
selectivity shall be considered according
to all possible fault current magnitudes
depending on: location of fault; various
possible combinations of power supplies
connected to the PEI; and various
operating modes.

82.8.5 Protection
overvoltages

Transients overvoltages in a PEI can
occur more frequently than in a usual
installation (e.g. due to the switching
between sources, load shedding, load
shifting). Consideration shall be given to

against transient

the installation of surge protective
devices to protect the installation and
equipment against these transient
overvoltages.

Further requirements and
recommendations are under

consideration.

82.9 Tycraapnant 6a canraH 3anranTt
82.9.1 Tycraapnant

PEl Hb X34 X343H 3X YYCBIpTAaM GarHa (36BX6H Har ax
yycBapTanm 6amk 6onox 6ue gaacaH PEI-aac 6ycan). Ox
yyceap oyp IEC 60364-5-53:2019, 536 gyraap 3ywnng
HUALYYN3H ByX Xy4asanTan gamkyyrnarduur Tycraapsiax
Xaparcantan 6anHa.

Banryynamxug 3acBap yYWNUMNrad XMnMx yen —9x
YYCB3pUMH OByx Xy4yganTam gamkyynarymmr  GypaH
Tycraapriax apra XaMxaar XapanKyyITHa.

Tycraapnaxag awwmrnax TexeepeMXxunH onmponuoo bat
0ex aHxaapyynax wmagaranuir 6amHra TOrTOOHO. YT
M3OSrAnunr Tycraapnax TOXeepemX axunnyynax XyH
Banryynamxninr aroynrymn 6ypaH TycraapnaxbiH Tyng 6yx
X0nboraox TeXeepemMXnnr axunnyynax waapanaratanr
aHxaapd xapaxaap un Tog OGanpwwung Ganpnyynban
30XMHO. JCXYN HA3r HUWTNAAr KOMaHg Oyx TOXMpox
Tycraapnax TOXeepeMXUAr axunnyymk ©Oyx apyum
XYYHUIN 93X yycBapwunr Tycraapnax 6onHo (IEC 60364-5-
53:2019, 536.2.1.3).

82.9.2 OcnblH yen Tacnax

PEI-g ocnblH yea Tacnax waapgnaratan o6on IEC
60364-5-53:2019, 536.4-T HUNLYYN3H BYX TIKIANUIMH 3X
YYCB3pUIMH ByX Xy4asanTan gamkyynardymir tTacasnHa.

82.10 Ayaanan 6a 3x yyCB3apu1H yaupanara
82.10.1 Apumm xy4 XypumTyynax

CuctemniiH 3ypar Tecernp, sinaHrysia TycraapnaracaH
ropMMZ, OPOH HYTIMAH 3pYMM  XYyd XYpUMTHyynax
CUCTEMUWH 3amrax axHuh rymgan 6onoH OGycapg
YaZBapbIr XxapranaaHa.

82.9 Isolation and switching
82.9.1 Isolation

A PEI has several sources (except for
stand-alone which could have only one).
Each source shall have a mean of
isolation for all live conductors according
to IEC 60364-5-53:2019, Clause 536.

Measures shall be implemented to
provide complete isolation of all the live

conductors of the sources when
maintenance on the installation is
needed.

A durable warning notice shall be

permanently fixed in the vicinity of the
devices to be used for isolation; the
position of this notice should be
prominent so that any person seeking to
operate an isolating device will be warned
of the need to operate all such devices to
achieve the required safe isolation of the
installation. Alternatively, one unique
command shall isolate all energy sources
by causing the operation of all suitable
isolation devices (see IEC 60364-5-
53:2019, 536.2.1.3).

82.9.2 Emergency switching-off

When emergency  switching-off is
required for the PEI, it shall disconnect all
the live conductors of all the supplies
according to IEC 60364-5-53:2019,
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LlaxunraaH apyum xyy xypumTtnyynax cuctem (EES)-nnr
TycraapnargcaH ropumza — Sprangaax  reHepartopTou
33parud3 awwurnasan PEl-unH TortBopTon 6Gamgnbir
XaHraxblH Tyng 9x yycBap OypuiH xydgan 6Ga
AaBTaMXUNH 30XuLUyynary X0opoHA00 HUNLC3H BanHa.

82.10.2 Avaanan ©6a reHepaTopblH YSIH XaTaH
aXxunnaraaHbl 3ypar Tecen (3pant/xapuy yunaan)

LlaxunraaH Ganryynamxumimr avyaanan xacax
axunnaraaHa TOXMPOMXTOMIroop 3ypar Tecrnex Hb
3YUTIN.

OX YYCBOpWUWH yaupanarag  WUImKyYynaH — 3anrax

TOXOOPOMXK, MOTOPT aBTOMAaT Tacnyyp 3cCXyfn MOTOpT
avyaanan Tacrnax canraH 3anryyp (IEC 60947-2, IEC
60947-3, IEC 60947-6-1), acxyn 3eBxeH axywH 06a
TYYHTOM aguntrax XxaparnasHg SSE  33par  ToHor
TOXOOPOMXK alLmrriaBan 30X1HO.

TAVNBAP — IEC 62991 (3x yyCB3p C3MraH 3anrax TOHOr
Texeepemx — SSE) bonoscpyynargax 6anHa.

82.10.3 LlaxunraaH T33BpPUMH X3PIrcan

Llaxunraan T193BpunH xaparcan (EV) Hb EV uaHarnax
uaraap PEI-g 6anHra xonborgaorryn yrraapaa adaanan
Ga OpOH HYTIMMH XYPUMTIYyrax HIDKUMAH OHLIon
TOXmnongos 6onHo.

LlaxurnraaH T93BPUNH X3PIArCANUT 3PUUM XYHIIP TIKIIX
xanxasHa IEC 60364-7-722-biH Wwaapanarbir XaparnaHa.

EV-aac PEI pyy uaxunraan apunm xy4 OyuaaH erex yea
EV-unr PEI-unH ax yycBap rax y3H3. OHaxyy Gapumt
Onuurt  TamnbGapnacaH PElI a9x yycBapunH  OByx
Wwaapgnara xamaapax 6ereen PEI-g xon6ox/PEl-aac
canrax axunnaraa (82.6.3 6a 82.9.1) Hb EV Tax33nuinH
ToHor TexeepemxuiiH (EVSE) TyBwunng 6anHa.

82.7-0 TOOOPXOWSCOH 36B axunnaraar XaHraxblH Tyng
EEMS 6a EV xoopoHA00 M34331311 CONUILOHO.

536.4.
82.10 Load and source management
82.10.1 Energy storage

Consideration shall be given to the inrush
current and other capabilities of local
power storage in the design of the system
especially in the island mode.

When electrical energy storage systems
(EES) are used in parallel with rotating
generators in island mode, voltage and
frequency regulators of each source shall
be compatible to ensure the stability of
the PEI.

82.10.2 Design for flexibility of load
and generators (demand/response)

The electrical installation should be
designed for the operability of load
shedding.

The source management should use
equipment such as transfer switches,
motorized circuit breakers or motorized
load break switches (IEC 60947-2, IEC
60947-3, IEC 60947-6-1) or, for
applications limited to household or
similar, an SSE.

NOTE IEC 62991 (source switching
equipment — SSE) is under development.

82.10.3 Electric vehicle

The electric vehicle (EV) represents a
particular case of load and local storage
unit in the sense that it is not permanently
connected to the PEI through an EV
charge point.

The requirements of IEC 60364-7-722
apply to circuits intended to supply
energy to electric vehicles.

When feeding back electricity from an EV
to a PEI, the EV shall be considered as a
source of the PEI. Any requirement for
sources of PEIs described in this
document shall apply, the
connection/disconnection to/from the PEI
(see 82.6.3 and 82.9.1) being at the EV
supply equipment (EVSE) level.

The EEMS and EV shall communicate to
ensure proper functioning as defined in
82.7.

A xaBcpanT (M3433N1IMIH)
PEI-MH axxunnaraaHbl ropum
A.1 WyyAa T3XX33NMWUH ropum

OH3 ropuma PEIl TYraanTuiH CYMK33HI3C TIXKIIrAIHI.
PEI Hb x3aparnarymiH yypartan 6anHa. A.1 3ypruur ys.

Annex A (informative)
Operating modes of PEI
A.1 Direct feeding mode

In this mode, the PEI is supplied from the
distribution network. The PEI acts as a
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PEl potopx rymgon Xxaparnard TOHOI TOXeePeMXUUr
TYFO3MTUAH  CYJDK39, OPOH HYTIUMWH  TIKIBMUNH  3X
YYCB3p, 3CXYN XO€ynaHraac Hb, MeH x3paB Ganraa 6on
OPOH HYTIMWH 3pYUM XYY XYpuUMTAYyyrnax Hank(yya)-2ac
TIKIJHI.

OpOH HYTTUMWH  XYPUMTAYYNax HIDKUAT  TYrasnTUNH
CYITK33, OPOH HYTIMUH 3X YYCB3P 3CXYN XOE€yriaHraac Hb
LSHIrMaX, 3CXyN OPOH HYTrUWH rYNO3S X3P3rfardy TOHOr
TOXOOPOMXKUNT TIKIIXI, allmrnaHa.

consumer. See Figure A.1.

Current-using equipment inside the PEI is
supplied either from the distribution
network or from the local power supplies
or both or from local energy storage
unit(s), if any.

Local energy storage units are either
charged from the distribution network or
from the local power supply or both or

supplying the local current-using
equipment.
Tynxyyp: 1 TyroantuiH cymkaa; 2 ToxaanunH 3x |Key: 1 Distribution network; 2 Power
yyceap; 3 Avaanan; 4 XypumTnyynax Hank; 5 |supplies; 3 Loads; 4 Storage units; 5
Xaparnary. Consumer.
1

5

IEC

A.1 3ypar — Wyya Tax33anunH ropuma axunnax PEI-MuH waxunraaH sypar TOCUMAH Xuwaa /
Figure A.1 — Example of electrical design of PEI operating in direct feeding mode

A.2 TycraapnargcaH ropum

OH3 ropumag PEl TyrasnTuiH Cy/mK3I9HI33C carncaH
BanHa. A.2 3yprur y3.

PEl potopx rymgan Xxaparnard TOHOI TOXeePOMXUUT
OPOH HYTIMNH TOXI3NMUWUH 3X YYCB3P, OPOH HYTIMWH
XypumTayynax Hank(yyd), 9CXyn XoéynaHraac Hb
TIKIJHI.

OpPOH HYTIUIAH XYPUMTIYynax HaNK Hb OPOH HYTIMIAH 3X

A.2 Island mode

In this mode, the PEI is disconnected
from the distribution network. See Figure
A2

Current-using equipment inside the PEI is
supplied either from the local power
supplies or from local energy storage
unit(s) if any, or both.
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YYCB3P33C LIHIMMArAaxX 3CXyN OPOH HYTIMWH rynaan
X3pP3rnardy TOHOT TEXOOPOMKUNT TIKISHI.

PElI Hb OpOH HyTarT ynnaBapJSiacaH 4aasibir X3parnax
aCXyn XypumTtnyynax GornomxTon banxaap TIHKINMUNH
93X YYCB3pUIr 30XuLyynax YagsapTan 6arBan 30XMHO.

OH3 axunnaraaHbl ropmv 3OUNH  3aCrnnH XyBb[]
awwurtanm 6on a4aanan xacaxbir 36BMex, Luaap,qnaraTaVl
XyrauaaH X3Ba3p xagran6an 30X1Ho.

Local energy storage units are charged
from the local power supply or supplying
the local current-using equipment.

The PEI should be able to regulate power
supplies such that power generated
locally can be either consumed or stored.

Load shedding is recommended if this

operating mode is  economically
worthwhile, and consequently should
remain in place for as long as is
necessary.

Key: 1 Distribution network; 2 Power

Tynxyyp: 1 TyroanTuiH Cymkad; 2 TaKI9NUUH 93X
yycBap; 3 Ayaanarn; 4 XypumTtnyyrax HarK. supplies; 3 Loads; 4 Storage units.
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A.2 3ypar — TycraapnargcaH ropumg axunnax PEI-MuH uaxunraaH 3ypar TOCNUWH XU /
Figure A.2 — Example of electrical design of PEI operating in island mode

A.3 YpByy T3X33/IMIH ropum

OH3 ropump PEl TyraanTuiiH cymkaar TaxasHa. PEI
YANABIPIIArYUAH YYparTan 6anHa. A.3 3ypruir ya.

PEl potopx rymgon xaparnard TOHOI TOXeePOMXUUT
OPOH HYTIMNH TIXIINMUUH 3X YYCB3P, OPOH HYTIMWH

XypumTayynax Hank(yyd), 9CXyn XoéynaHraac Hb
TIKIJHI.

OpOH HYTIMIAH XyPUMTIYYnax HANK Hb OPOH HYTIUMAH 3X
YYCB3P33C  UBHIMMIrAsX, OPOH  HYTTMAH  rynaan

X3parnardy TOHOI TOXEOPOMX ICXYST HUMUTUWH CYIDKI3r

A.3 Reverse feeding mode

In this mode, the PEI supplies the
distribution network. The PEI acts as a
producer. See Figure A.3.

Current-using equipment inside the PEI is
supplied either from the local power
supplies or from local energy storage
unit(s), if any, or both.

Local energy storage units are charged
from the local power supply or supplying
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TIXKI3X3O alunrnargaHa.

the local current-using equipment or the
public network.

Tynxyyp: 1 TyraanTtunH cCyimkad; 2 TaXKIIMUAH  3X
yyceap; 3 Ayaanan; 4 Xypumtnyynax Hank; 5 Cyn; 6
Ywnnasapnary.

Key: 1 Distribution network; 2 Power
supplies; 3 Loads; 4 Storage units; 5
Vacant; 6 Producer.

1

6

IEC

A.3 3ypar — YpByy T3X33nUWH ropuma axunnax xysunH PEI-uuH uaxunraaH sypar TocruvmH

xnwa3 / Figure A.3 — Example of electrical design
feeding mode

of individual PEI operating in reverse

B xaBcpanT (M3433NN11KUH)

T3XX33NTMWUH CUCTEMTIN XapuruaH axunnaraa

B.1 EpexHxuu 3ynun

PEl Hb TYyraanTumMH CYSDKI3HWA TOrTBOpTOM Oanpang,
anaHrysia xyd4gan 6a paBTaMXuMWAH  XyBbAd  O3MXKIAr
y3yy/mk  6onHo. WM  gamxnarmir  6yC  HYTIUNH,
YHOICHMIA OyHoy OpPOH HYTIMAH TYBLUMHA 30XMUyynant
acxyn PEI 6a DSO-uiiH rapaaraap ToAOPXOUAHO. YYHUN
Tyna PElI 6a DSO XxoopoHL AWHaAMWK M3433MUWH
CONMNUOO LWaapanarartan.

B.2 UpaBxTam yapgan 6a gaBTaMXUMH yaupanara

ByCc HYTrMinH, YHOSCHUWA, OPOH HYTIMWH 30XuUuUyynanTt
acxyn DSO-wnH waapgnaraac xamaapaH TOLOPXOW
TYBLUHO3C 4933 Yagantan, TYraafTUNH CYIDKIdHL
xonooracoH PEI nosexTan 4yagneir ygupaax Yagsapran
GanHa.

TYraanTUMH  CY/MKI3HMW  TOrTBOPTOW  axunnaraar
xaHraxblH Tyng PEl gpaBtamXxunH eepunentumH xapuyn

Annex B (informative)
Interaction with the supply system
B.1 General

The PEI can contribute to the stability of
the distribution network, especially with
regards to voltage and frequency. These
contributions are defined on a regional,
national or provincial basis, either through
regulations or agreement between the
PElI and DSO. This requires dynamic
exchanges of information between the
PEI and DSO.

B.2 Active power and frequency
control

Depending on regional, national,
provincial regulations or DSO

requirements, the PEI connected to the
distribution network with a capacity above
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MO3BXTOM YarblH rapantaa Toxupyynax 4agBapTtawn
6amsan 3oxumHo (IEC TS 62786:2017, 4.6).

B.3 PeaktuB yapan 6a xyuyasanuuH yaupanara

Byc HyTruMiH, yHA3CHUM  BylOy OpPOH  HyTIUIH
3oxuuyynant acxyn DSO-unH waapgnaraac xamaapaH
TOOOPXOM TYBLUHAI3C 339w 4apgantanm PEl peaktus
YaanbliH YagBapTanm 6Gamk, YagnbiH KO3hMUMeHTHIr
xagran6an 30XuHO.

PEl Hb peakTvB 4aanbliH GONOMXMIH MyXOaa peakTuB
YagnblH rapanTbil  TOXMPYY/DK, TOFTCOH TONeBUWH
Xy4gonunuH - 3oxuuyynantag — oponuox — YagsapTau
6aman 3oxmHo (IEC TS 62786:2017, 4.7).

B.4 Ayaanan xacax xeten6ep

PEl-viH EEMS Hb OpOH HyTrMAH avaanan 6a OpoH
HYTTUAH  9pYUMM  XYYHUA  YANOBIPNANUAr - yaupaaHa.
Kuwaanban  XonboOHblI  X3PArcnasp  gamxkyynaH
HUMTUAH CYIDKISHUIN X3paruaaHg xapuy erexgpee PEI
3apuM OPOH HYTIUIH ad4aannbir Xxacax 60sHo.

DSO 6a npoctomepuiiH XO00poHa BGanryyrncaH rapasHum
paryy PEl-niH EEMS Hb rapasHg tyccaH DSO-uiH
XYCONTUAH [Jaryy HUUTUAH CYIDKO3HIAC aBax dpyum
XYYHUIN X3parnaa 6a/acxyn OpoH HYTIUWH SPYUM XYYHUN
ynngsapnanuur Toxmpyymx 6onHo (IEC TS 62786:2017,
4.11).

a certain level shall have active power
control capability.

The PEI should be able to adjust its
active power output in response to
frequency change ensuring the stable
operation of the distribution network (see
IEC TS 62786:2017, 4.6).

B.3 Reactive power and voltage
control

Depending on regional, national or
provincial regulations or DSO

requirements, the PEI connected to the
distribution network with a capacity above
a certain level should have reactive
power capability and maintain the power
factor.

The PEI should be able to adjust reactive
power output within its reactive power
capability range and participate in steady
state voltage regulation (see IEC TS
62786:2017, 4.7).

B.4 Load shedding programme

The electrical energy management
system (EEMS) of a PEI should control
the local loads and the local generation of
energy. In response to the public network
needs through, for instance,
communication facilities, the local PEI
can shed some local loads.

In accordance with the contract agreed
between the DSO and the prosumer, the
EEMS of the PEI can adapt the
consumption of energy from the public
network and/or the generation of local
energy according to the request from the
DSO in the contract (see IEC TS
62786:2017, 4.11).

C xaBcpanT (M3433n1IMNH)
PEI-MH apxuTeKkTyp

C.1 EpeHxun 3ynn

PEI-MMH  XyBWUWH,  XaMTbIH
APXUTEKTYPbIr X3ap3arnax 60mHo.
XamTblH 6a xyBaanucaH PEI-uinH eep eep 6ypangaxyyH
X3CTMNH XOOPOHOOX TYrA3ANTUMH CYIMKa3 Hb: DSO-uiH
TYraanTmnuH cuctem; PEl goTtopx TyraanTumH cuctem;
3CXYIN 34r33purH xocrnon Gamk 60Ho.

ApxuTtektyp 6ypa — XyBWIWH, XaMTbliH, XyBaarucaH —
XAIMXKNX TOXOOPOMXK X3PIANKYyn6an 30X1HO.

C.2 XyBuunH PEI-unH apxutekTyp

XyBuH PEl Hb uaxunraaH 3pyMm Xyd X3parnax,
YANABIPN3L3r HAOr uaxunraaH Gauryynamk 605oH
TYYHUI axunnaraar yavpaax CUCTEMTINII3P
TOLOPXOUNOr4oHO.

acxyn  xyBaanucaH

Annex C (informative)
Architectures of PEI
C.1 General

Different architectures of PEls can apply:
individual, collective or shared.

For collective and shared PEls, the
distribution network between the different
components can either be: the DSO
distribution system; or a distribution
system within the PEI; or a combination
of DSO distribution system and
distribution system within the PEI.

In each architecture, individual, collective
or shared, a measurement device should
be implemented.

C.2 Architecture of individual PEI
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XyBunH PEI-niH xuwaar C.1 3yparT y3yyJicaH.

An individual PEI is characterized by one
electrical installation which consumes
and produces electrical energy, and with
a management system for its operation.

An example of individual PEI is provided
in Figure C.1.

Tynxyyp: 1 TyraanTuiH Cyimkag; 2 TIKIANMMAH X
yycsap; 3 Awvaanan;, 4 XypumTnyynax Hank; a
Banryynamxunr PEI rax y33xunH Tyng OpPOH HYTrUnH
TOKIAMUAH 3X YYCBIP ICXYN XYPUMTRYynax HINKaac
A0p XashK HAar Hb HGanHa.

Key: 1 Distribution network; 2 Power
supplies; 3 Loads; 4 Storage units; a
Local power supply or storage unit shall
at least be present for the installation to
be a PEI.

1

IEC

C.1 3ypar — XyBuuH PEIl-urnH uaxunraaH 3ypar tecnuuH xuwa3 / Figure C.1 — Example of

electrical design of individual PEI

XyBunH PEI-nnH apxutekTypbiH xuwaar C.2 3ypart
©rceH.

An example of architecture of
individual PEI is given in Figure C.2.

an

Tynxyyp: 1 TyroanTuiH Cy/mkad; 2 TIKIONUUH 93X
yyceap; 3-1...3-4 Avaanan 1...4; 4 XypumTtnyynax Hanx;
7 PEI; 8 POC; 10 EEMS; M Xamxux texeepemx (ap4mm
Xy4Hu Toonyyp, PMD rax maT); CyMm — 3pyYuM XYyYHWI
ypcranbIH Yvrnan.

Key: 1 Distribution network; 2 Power
supplies; 3-1...3-4 Loads 1...4; 4 Storage
units; 7 PEIl; 8 POC; 10 EEMS; M
Measuring equipment (e.g. energy meter,
PMD); arrow — Direction of energy flow.
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C.2 3ypar — XyBuinH PEI-unH apxuTekTypbiH TopnunH xuwa3 / Figure C.2 — Example of type

of architecture of individual PEI

C.3 XamTbIH PEI-uH apxuTekTyp

DSO 3eBlweepceH 6051 eep ©6ep TIKIAUAH IX
yycBapyya Hb PEl goTopx TyreanTuiH CUCTEM 3CXYn
DSO-UNH TYrasanTUNUH CUCTEMIIP AaMXKYyyraH OpOnuoX
Oyn Byx NpOCIOMEPUINT TAKIK BOMHO.

MpociomepunH O6ynar (kMwa3nban XyBUWH CYYLHbI
Gyner, GapunrelH OpPOH Cyyl, XydangaaHbl TeBUMH
panryypyya) C.3 3ypart y3yyncaHTaWm agun HUATNAr
LuaxunraaH T)KIANMUNH 3X YycBap OavryynaxolH Tyng
HeeLee XxaMTpaH alurnax, yanayymk 60sHo.

TAMNBAP — Witm 60MoMX Hb YHOSCHUIA 3CXYN OPOH
HYTIMNH 30XMLyynanTaac xamaapHa.

JHI ToXmMonaona oyx XYBUWH LaxunraaH
OanryynaMmxXmnr Xaparnary rax y3Hd. XoparnardgunH
XaMTblH X3p3aruasHg 30pUySTK UaxunraaH 3pyvMm  Xyu
YWANABIPIIAX 36BX6OH HAr Tycaaa HADKUAr yanpaaHa.

C.3 Architecture of collective PEI

The different power supplies can supply
all involved prosumers through either a
distribution system within the PEI or the
DSO distribution system if agreed by the
DSO.

A group of prosumers (e.g. a group of
single private houses, flats in a building,
shops in a mall) can cooperate and
coordinate their resources to erect
common electrical power supplies such
as in the example provided in Figure C.3.

NOTE Such possibility depends on
national or provincial regulations.

In this case, all private electrical
installations are considered as
consumers. Only one separate unit

producing electrical energy is managed
for the community of consumers.

Tynxyyp: 1 TyroanTuiH cymkad; 2 TaKIdNUUH 3X
yycBap; 3-1...3-3 Avaanan 1...3; 4 XypumTtnyynax Harx;
5-1...5-3 Xaparnary 1...3; 6 Ynngsapnaruy.

Key: 1 Distribution network; 2 Power
supplies; 3-1...3-3 Loads 1...3; 4 Storage
units; 5-1...5-3 Consumers 1...3; 6
Producer.
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C.3 3ypar — DSO-MHH TYraanTtumMH cuctem awwurnacaH xamtbiH PEIl-unH uyaxunraan 3ypar
TecnuuH xuwaa / Figure C.3 — Example of electrical design of collective PEI using DSO

distribution system

Oponuox 6yn Byx NpoCOMEPUNH XOOPOHAOX Xonbont
DSO-uiH 6yc, PEl poTtopx TYraanTuH CUCTEMUIT
awvrnagar 6on 6yx npoctomepuiiH B6arnryynamxuinH
Horanuur DSO Har PEI rax y3Ha (C.4 3ypar).

In the case where the connection
between all involved prosumers is using a
distribution system within the PEI and not
the DSO one, then the aggregation of all
prosumers installations corresponds to
one single PEI seen by the DSO (see
Figure C.4).

Tynxyyp: 1 TyraanTunH Cyimkad; 2 TIXKIMUAH  3X
yycsap; 3-1...3-3 Avaanan; 4 XypumTtriyynax Harx; 5-
1...5-3 Xaparnary; 6 Ynnasapnary; 7 POC; 8 PEI gotopx
TYr99NTUMH CUCTEM.

Key: 1 Distribution network; 2 Power
supplies; 3-1...3-3 Loads; 4 Storage units;
5-1...5-3 Consumers; 6 Producer; 7 POC;
8 Distribution system within PEI.

1

IEC

C.4 3ypar — PEIl goTtopx TyraanTtumH cuctemMm awwurnacaH xamrtbiH PEl-uinH uaxunraaH 3ypar
ToecnuuH xuwal3 / Figure C.4 — Example of electrical design of collective PEI using a

distribution system within PEI

XapuH oponuox 0yn Oyx X3parnaryMmH XOOPOHOO0X
XON0ONT HUATUAH TYraanTuiH cyrmkaar PEl poTopx
TYrO3NTUAH CUCTEMTAN XOcnyynaH awwuvrnagar 6on
Xaparnard Tyc 6ypunH PEI-MiH axnan Hb TyxanH XyBUIH
NPOCIOMEPUNH OPOSTbIH YANYUIITA9HUN LUIrTON TOXMPHO
(C.5 3ypar).

In the other case where the connection
between all involved consumers is using
the public distribution network in
combination with a distribution system
within the PEI, the origin of the PEI for
each consumer corresponds to the
incoming service of each individual
prosumer (see Figure C.5).

Tynxyyp: 1 TyroanTuiH cymkad; 2 TaKIDNUUH 3X
yycBap; 3-1...3-3 Avaanan; 4 XypumTnyynax HanK; 5-
1...5-3 Xoparnary; 6 Yungsapnary; 8-1...8-3 POC 1...3.

Key: 1 Distribution network; 2 Power
supplies; 3-1...3-3 Loads; 4 Storage units;
5-1...5-3 Consumers; 6 Producer; 8-1...8-
3 POC1..3.
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C.5 3ypar — DSO-UAH TYrasanTMMH cuctemTan 33paruydd PEl gotopx TyraantumH cucrtem
O6yxuun xamtbiH PEI-unH uaxunraaH sypar tecnuiH xuwa3 / Figure C.5 — Example of electrical
design of collective PEI with distribution system within PEI in parallel with DSO distribution

system

XamTblH PEIl-g uaxunraan 6avryynamx Tyc Oypwuir
X3pParnar4nimH HaMXK, OpOH HYTIMAH HUNTIAr
YANOBIPNANUNH WK Oypanunr yUNAaBIPRarduinH Hank

For the collective PEI, each electrical
installation is considered as a consumer
unit, while a common set of local
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rOX Y3H3. Xaparnard 6a ynngBapnarymmnr Tycgaa rax
Y3H3.

XamTtblH PEl-unH Toxupyynrag xamtoelH PEI-g HargcoH
NPOCOMEPYYAUNH 30XMOH Banryynant 6onoH DSO-ton
DanryyncaH Trapa3aH33C XamMaapaH 3pyYuUM  XYYHUK
ypcranbir  XaMXux Laapanaratan uar oypa XoMKux
TexeepeMx BGarpnyynHa. C.6 3ypriH XuLaar y3.

production is considered as a producer
unit. Consumer and producer shall be
considered as separate.

In a collective PEI configuration,
measurement devices shall be placed at
each point where measuring flow of
energy is required, depending on the
arrangement between the prosumers
associated in the collective PEI, and the
contract with the DSO. See example in
Figure C.6.

Tynxyyp: 1 TyraantunH Cyimkad; 2 TIXKIANMUAH  3X
yycsap; 3-1...3-4 Avaanan; 4 XypumTtnyynax Harx; 5-
1...5-2 Xaparnary; 6 Yinngsapnary; 8 POC; 10 EEMS; M
XOMXNX TOXOOPOMXK; CYM — 3PYMM XYYHUA ypcrasbiH
4Yurnan.

Key: 1 Distribution network; 2 Power
supplies; 3-1...3-4 Loads; 4 Storage units;
5-1...5-2 Consumers; 6 Producer; 8 POC;
10 EEMS; M Measuring equipment;
arrow — Direction of energy flow.
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C.4 XyBaanucaH PEI-unH apxutekTyp

DSO 3eBlweepceH 60n eep ©6ep TIKIMAH 3IX
yycsapyya Hb PEl gotopx TyroanTunH cuctem 3acxyn
DSO-MH TYraanTUNH CUCTEMIIP AaMXKyyrnaH OponuoX
Oyn Byx NPOCIOMEPUINT TAKIK BOMHO.

OpOH CcyyUHbl XOPOOSNION 3CXyn OW3HecC napk 33par

Tycoaa 9333MWnuMAH  TanbamHyya eepcaviH  OpOH
HYTTMWH  YANAOBI3PNONUMAH  TIXKIIMIS  XepLuyyaTan
XyBaanuaxaap awur COHUPXN00 HIrTrax OonHo.

BapunreiH 933aMwmry 6yp XyBUWH CIOPraargax 3pyum
XYYHUN 93X YyCBIpTan Oamk OGonox 6Gereen 9HS Hb
TyXarH XyBUIH LaxunraaH 6anryynamxmnr acxyn apyumm
XYYHUN XaMTbIH HUWMAMAAIT OpPONUOX Oyn XyBUWH
OanryynamxmnH  Oynrunur  Tax3adk  GonHo.  Unim
cuctemninr xyeaanucaH PEI raHa. Xuwaar C.7 6a C.8
3yparT erceH.

TAMNBAP — Witm 60noMX Hb YHOSCHUIA 3CXYN OPOH
HYTIMWH 30XMLyynanTaac xamaapHa.

C.4 Architecture of shared PEI

The different power supplies can supply
all involved prosumers through a
distribution system within the PEI or
through the DSO distribution system if
agreed by the DSO.

Individual premises, such as a residential
estate or business park can group their
interests in accepting to share their
supply with their neighbours from their
own local production. Each building
owner can have private renewable
energy power sources installed, which
can either supply the private electrical
installation or supply the group of private
electrical installations contributing to the
energy community. Such a system is
named shared PEIl. Examples of shared
PEI are provided in Figure C.7 and in
Figure C.8.

NOTE Such possibility depends on
national or provincial regulations.

Tynxyyp: 1 TyraanTunH cymkaa; 2-1...2-3 TIKIBMNNH 3X
YYCB3p 1...3; 3-1...3-3 Avaanan; 4-1...4-3
XypumTnyynax Hank; 7-1...7-3 Npoctomep 1...3.

Key: 1 Distribution network; 2-1...2-3
Power supplies 1...3; 3-1...3-3 Loads; 4-
1...4-3 Storage units; 7-1...7-3 Prosumers
1...3.

2-1 3-1 4-1 2-2 3-2 4-2 2-3 3-3 4-3
Q - O - O i
| | | : | | l i |
I.______:_____l L7777477774‘ L_____l_____l
7-1 7-2 7-3
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C.7 3ypar — DSO-UMH TYraanTUMH cUMCTeM awwurnacaH xysaanucaH PEl-unH uaxunraaH 3ypar
TecnunH xuwad |/ Figure C.7 — Example of electrical design of shared PEI using DSO

distribution system

Tynxyyp: 1 TyraanTunH cymmkaa; 2-1...2-3 TaHKINMMNH 3X
yycsap; 3-1...3-3 Avaanan; 4-1...4-3 XypumTnyynax
HorPK; 7-1...7-3 [lpociomep; 8 XysaanucaH PEI-niH
POC; 9 PElI potopx XxyBaanucaH UaxwunraaH
BGanryynamx.

Key: 1 Distribution network; 2-1...2-3
Power supplies; 3-1...3-3 Loads; 4-1...4-3
Storage units; 7-1...7-3 Prosumers; 8
POC of shared PEI; 9 Shared electrical
installation within PEI.
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C.8 3ypar — PEIl potopx TyraantumH cuctem 6yxmm xyBaanucaH PEl-unH uvaxunraaH sypar
TecnuinH xuwaa / Figure C.8 — Example of electrical design of shared PEI with distribution

system within PEI

Oponuox Byn Byx NpocCoMEpUnH XOOPOHAOX Xonbéont
DSO-mnH  TyraantumH  cuctemunir  PEl goTopx
TYr93NTUAH CUCTEMTAM XOCnyynaH awwvrnagar 6on
npoctomep Tyc 6ypuiiH PEI-niH POC Hb TyxanH XyBWUIH
npoctomMepuiiH oponTTon ToxnpHo (C.9 3ypar).

In the other case where the connection
between all involved prosumers is using
the DSO distribution system in
combination with the distribution system
within the PEI, the POC of the PEI for
each prosumer corresponds to the
entrance of each individual prosumer
(see Figure C.9).

Tynxyyp: 1 TyroanTumiH Cy/mkad; 2 TIKI9NMUUH 93X
yyceap; 2-1...2-3 Ox yyceap; 3-1..3-3 Avaanan; 4
XypumTnyynax Harnk; 4-1...4-3 XypumTnyynax Hank; 6
Yungsapnary; 7-1...7-3 lNpoctomep; 8-1...8-3 POC.

Key: 1 Distribution network; 2 Power
supplies; 2-1...2-3 Power supplies; 3-
1...3-3 Loads; 4 Storage units; 4-1...4-3
Storage units; 6 Producer; 7-1...7-3
Prosumers; 8-1...8-3 POCs.
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1
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C.9 3ypar — DSO-UAH TYrasanTMUH cuctemTan 33paruydd PEl gotopx TyraantumH cucrtem
oyxun xyBaanucaH PEIl-uMH uaxunraan 3ypar tecnuuH xuwa3 / Figure C.9 — Example of
electrical design of shared PEI with distribution system within PEI in parallel with DSO

distribution system

XyBaanucaH PEIl-vinH Toxupyynrag xysaanucaH PEl-g
HOr4ACOH NPOCKOMEPYYAUMH 30XMOH Banryynant 605oH
FAP3I3HIIC XamaapaH IpyUM
XYYHUIA ypcranbir X3aMXKUX LlWaapgnaratai uar 6ypa
XaMXnx Texeepemx banpnyynHa. C.10 3ypruiH Kuwaar

DSO-ton 6HawryyncaH

In a shared

energy is required,
arrangement

PEI
measurement devices shall be placed at
each point where measuring the flow of

between

configuration,

depending on the
the prosumers
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y3. associated in the shared PElI and the
contract with the DSO. See example in
Figure C.10.

Tynxyyp: 1 TyroanTuiH cymkaa; 2 TaxaanunH 3x |Key: 1 Distribution network; 2 Power
yyceap; 3-1...3-4 Avaanan; 4 XypumTnyynax Hank; 7-|supplies; 3-1...3-4 Loads; 4 Storage units;
1..7-2 Ywngeapnary 1..2; 8-1..8-2 POC 1..2; 10|(7-1...7-2 Producers 1...2; 8-1...8-2 POCs
EEMS; M Xomxumx Texeepemx; Cym — 3puum XydHui [1...2; 10 EEMS; M Measuring equipment;
ypcranbIH Yvrnan. arrow — Direction of energy flow.

74




MNS IEC 60364-8-82:20XX

1

2

O

3-1 3-2 3-3 34

!

I I
T 10 T
v
&
7.1 8.1
2 3-1 3-2 3-3 34
M + * L
_JrM|
_M} M
| 10 [
M
L
7.2 8.2

C.10 3ypar — XyBaanucaH PEI-uH apxuTeKTypbIH TOPNUMH X133 / Figure C.10 — Example?rr’?

type of architecture for shared PEI

IEC




MNS IEC 60364-8-82:20XX

D xaBcpanT (HopmaTuB)

Har annbiH cyyy Oyly TYYHTIW aaunTtrax
X3pP3rnasHMM TycraapnargaH axunnax 60nomMxrTown
PEI

D.1 EpeHxuu 3ynun

OH3 XaBcpanT Hb OPOH Cyyl, H3r aunbiH cyyu Oytoy
TYYHTOM  aguntrax  XoparnasHunm  TycraapnargaH
axunnax 6onowmxTon PEI-g 3opuynargaHa. Har opoH
HYTTMNH LaxunraaH yunaBapnax 9x yyceBap 6GOnoH
GonoMXUT XypumTnyyptan Oanryynamxung XxamaapHa.
X34 X303H OPOH HYTTMWH uaxunraaH YWnaBaprax ax
YYCBIPTAN  XOParnasaHg 3HAXyy OGapumTt  OGuurnimH
EPOHXUIN XICTUNT X3PIArnaHa.

Har G6apunrblH X34 X343H OPOH CYYUHbl XOOPOHAOX
xamTblH Bytoy xyBaanucaH PEI aH3 xaBcpanTblH Xampax
XYPI3HA Xamaapaxryu.

Har annbiH cyyy Byloy TYYHTAM agumnTrax XaparfiasHuin
TycraapnargaH axwunnax 6onomxkton PEIl-uir sHrumH
xyH (BA1) awwurnaxaap 3ypar TecneHe (IEC 60364-5-51-
NIr y3).

D.2 CucteMuinH rasapayysnrbiH Tepen

XonboracoH ropyma CUCTEMUIMH rasapayynrbiH Tepen
Hb DSO-unH TogopxonncoH Tepen GarHa.

TycraapnaracaH ropuma CUCTEMWUIH
Tepen TN 6anHa.

OpoOH HYTrMiH razapgyynarytam 6anHa.
Har amnblH  CyyuHbl  TycraapnargaH  axunnax
6onomxton PEI-MitH apXnTEKTYypbIH XULWI3r: HAr ¢oasbliH
banryynamxmng D.1 6a D.2 3ypart; rypBaH ¢asbliH
Banryynamxng 5 6a 7-p 3yparT erceH.

rasapayynroiH

Annex D (normative)

Single dwelling or similar application
islandable PEI

D.1 General

This annex is dedicated to islandable
PEls in residential, single dwellings or
similar  applications. It applies to
installations with one local electrical
generating power source and potentially
storage. For applications with several
local electrical generating power sources,
refer to the general part of this document.

Collective or shared PEIls between
several apartments in a building are not
in the scope of this annex.

Islandable PEls for single dwellings or
similar applications shall be designed for
use by ordinary (BAl) persons (see IEC
60364-5-51).

D.2 Type of system earthing

In connected mode, the type of system
earthing is the one defined by the DSO.

In island mode, the type of system
earthing shall be TN.

There shall be a local earthing electrode.

Examples of single dwelling islandable
PEI architecture are provided: in Figure
D.1 and Figure D.2 for single phase
installations; in Figure 5 and Figure 7 for
three phase installations.

Tynxyyp: 1 DSO-ton POC; 2 YHgcan OCPD; 3 SDFI
(11-tanm TYmKMracaH); 4 OpoH HYTIMWH rasapgyynary; 5
CuctemuiiH nasnax gamxyynard; 6 OpoH HYTIUAH 39X
YYCBap (9prangsx reHepaTtop 3CXYN CYrmkKaa yycrary
xysupryyp); 7 Cyn; 8 OpOH HYTIUAH 3X YYCB3PUMH WUI
Aamxkyynax XxdCrMmH Xxamraanax gamxyynard; 9
Tycraapnantag Ttoxupox OCPD; 10 CanraH 3anrax
Toxeepemx; 11 SDFIl-Tan TYDKUrAcoH CUCTEMUMH
nasnax gamxyynardumH CanraH 3anrax Texeepemx; 12
Xacax 6onox avaanan; 13 Xacaxryn adaanan; 14
YHOC3H xyBaapunax cambap; 15 PEI; 16 DSO HV/LV
TpaHcdopmaTtop; a EEMS yanpaaHa.

Key: 1 POC with DSO; 2 Main OCPD; 3
SDFI interlocked with 11; 4 Local earthing
electrode; 5  System  referencing
conductor; 6 Local source (rotating
generator or grid forming converter); 7
Vacant; 8 Protective conductor for
exposed conductive part of local source;
9 OCPD suitable for isolation; 10
Switching device; 11 System referencing
conductor switching device interlocked
with SDFI; 12 Sheddable loads; 13 Non
sheddable loads; 14 Main distribution
board; 15 PElI; 16 DSO HV/LV
transformer; a Controlled by EEMS.
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D.1 3ypar — Xon6oracoH 6onoH Tycraapnargcad ropuma TN cuctemTamn (caapmarmur canrax
— TN-S) Har annblH CyyuHbl TycraapnargaH axunnax 6onomxron PEI-uiH apxutekTypbiH

*unwa3 / Figure D.1 — Example of single dwelling

islandable PEI architecture in TN in

connected mode and in island mode (with disconnection of the neutral — TN-S)

Tynxyyp: 1 DSO-ton POC; 2 Yngcan OCPD; 3 SDFI
(11-tanm TYymkMUracaH); 4 OpoH HYTIMWH rasapgyynary; 5
CuctemuiiH nasnax gamxyynard; 6 OpoH HYTTMAH 3X
YYCBap (9prangsx reHepaTtop 3CXYN CYrkaa yycrary
xysupryyp); 7 Cyn; 8 OpOH HYTIMAH 3X YYCBIPUMH WUI

Aamxkyynax XxdCrmmH Xxamraanax gamxyynard; 9
Tycraapnantag Ttoxupox OCPD; 10 CanraH 3anrax
Toxeepemx; 11 SDFIl-Tah TYPKUraceH CUCTEMUKH

naBnax gamxyyrnardumH ConraH 3anrax Texeepemx; 12
Xacax 6onox avaanan; 13 Xacaxryn adaanan; 14
YHOC3H xyBaapunax cambap; 15 PEIl; 16 DSO HV/LV
TpaHcdopmatop; a EEMS yaupaaHa.

Key: 1 POC with DSO; 2 Main OCPD; 3
SDFI interlocked with 11; 4 Local earthing
electrode; 5  System  referencing
conductor; 6 Local source (rotating
generator or grid forming converter); 7
Vacant; 8 Protective conductor for
exposed conductive part of local source;
9 OCPD suitable for isolation; 10
Switching device; 11 System referencing
conductor switching device interlocked
with SDFI; 12 Sheddable loads; 13 Non
sheddable loads; 14 Main distribution
board; 15 PEl; 16 DSO HV/LV
transformer; a Controlled by EEMS.
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D.2 3ypar — Xon6oracoH ropump TT, Tycraapnargcad ropumg TN 60k axunnax Har aunbiH
CYYUHbI TycraapnargaH axunnax 6onomxron PEI-unH apxutektypbIH xuwa3 / Figure D.2 —
Example of single dwelling islandable PEI architecture in TT in connected mode becoming

TN in island mode

D.3 OpOH HYTIrMNH 3X YYCB3PUNH XONo6onT

OpOH HYTIMAH TIXISNMUNH 3X YYCBIPUNT OPOH HYTIUWH
xyBaapunax cambapt DSO cymkasHuin XonbonTbiH Lar
A33p XON6OHO.

D.4 lNanbIH yeq Tacnax

Togopxon TOXMONAona, XKuwaanban ranbiH yea 0yx ax
yycBapunr canrax waapgnaratan. WM Hexuenpg
30pUynanTbiH Tacriax TEXeepeMX X3Parnax Hb 3yUTIN.

Tacnax axwunnaraa Hb SDFI ©G0MOH OPOH HYTIUH
uaxunraaH yYWngBaprax TOXINMUMH 3X  YYCBIPUWH
(xapaB OGaunraa 601 XypuMTAYypblH XaMT) COJrdH
3anryypbir H39HA.

Tacnax Texeepemxuir xanbap Xxypax 6G0NOMXTON,
Xnwaanban 6apunrelH OpublH OMPONLOO0 3CXYN XYBUH
PEI-UWH  TOX93NMMNMH  3X  YYCBOPUMH  OMPOILOO
Ganpnyyndan 30xuHo.

YHOC3H aBTOMaT Tacnyypbir canraxag 6ycag 6yx opoH
HYTIMIH 3X YYCB3p MeH canrargaar 6on yyHUIAr ranbiH

D.3 Connection of the local source

The local power source shall be
connected at the point of connection of
the DSO network in the local distribution
board.

D.4 Fire switching-off

For certain cases, it is required to
disconnect all sources, for example in
case of fire. In such a situation, a
dedicated switching-off device should be
used.

The switching-off shall open the switching
device for islanding and the switch of the
local electrical generating power source
(with storage if any).

The switching-off device should be easily
accessible, for example close to the
entrance of the building or close to the
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yen Tacnax texeepemx 60nroH awmrnax 6osHo.

D.5 SDFlI 6a cuctemunH nasnax pamxyyrnar4vMmH
C3JIr3H 3anrax TexeepemMx

Har annbiH cyyy 6ytoy TyyHTamM agunTrax TycraapnargaH
axunnax 6onowmxton PEIl-g yHACOH X3T ryngnuiH
xamraanax Texeepemxuinr SDF| 6onroH awmrnaxryin.

Hapaaxbir  caHaaHarym  ©a/acxyn  3eBLUeepenrym
Xnnxaac caprumnuHa: SDFI-r xaax; cuctemmnH nasnax
AAMXYYnardumH CaNreH 3anrax TOXeepemMXKUNr HI3X
(xapaB Baviraa 601); OPOH HYTIUAH 3X YYCBIPUNH CISTH
3anrax TOXeepemMXnnr xaax.

oarasp Texeepewmxkumnir (SDFI, cuctemmninH  naenax
OaMXyyrnarduiH COMMdH  3anrax TexeepemX, OpOH
HYTIMAH 9X YYCBIPWUWH COMrdH 3anrax TeXeepeMmX)
XKUwaanban Tynxyyp 6yy 6araxkaap TyDKOAr LWYYroaaHg
Barpnyyndan 30xuHo.

EEMS Hb axunnaraaHbl ropumMoOC XamaapaH 34rasap
CANroH 3anrax TexXeepeMXWnr 30Xxux Japaannaap
aXUNNyynHa.

EEMS Hb uaxunraan 6Gawmryynamx TycraapnargcaH
ropumg axunnax Oanraar OpoH HyTarT, XMLWa3n6an
xapargax 3aanTt 3cxyn Tycranm A3nraul3sp MIO335HI.
Hamantasp EEMS Hb, xuwaanban yxaanar yTcaHg,
arncbliH M33raa3n ersen 30XnHo.

D.6 WowrononT

YHOC3H aBTOMaT Tacnyypbir H33X Hb Xy4gan 6anx
Sonomxwnr apunragarryn, uaxunraaH 6anryynamx
033D aXun 9X9X33C 6MHe XyBaapurnax cambapbir
TIKIIK Oy OPOH HYTrMAH 93X YYCBIPUMH COMIrdH
3anryypbir H33X Waapanaratanr ToO4OPXON LLOLLTOSHO.

Hapaax wowrbir (D.3 3ypar) xyBaapunax cambapblH
XYYO3NTIN XACAIT XYpaxX OOMOMXKTON HIBTPIX Lar Oypa
Barpnyynban 30XvHo.

power source for an individual PEI.

The disconnection of the main circuit
breaker could be used as fire switching-
off if it also disconnects all the other local
sources.

D.5 Switching device for islanding and
system referencing conductor
switching device

The main overcurrent protective device
shall not be used as SDFI in a single
dwelling or similar islandable PEI.

Provision shall be made to prevent the
inadvertent and/or unauthorized: closing
of the SDFI; opening of the system
referencing conductor switching device if
any; closing of the switching device of the
local source.

These devices (SDFI, system referencing
conductor switching device, switching
device of the local source) should be for
example located in a cabinet locked with
a key or tool.

The EEMS shall operate these switching
devices in the relevant sequences
depending on the operating modes.

The EEMS shall provide locally the
information that the electrical installation
is running in island mode, for example
through visual indication, dedicated
display. Additionally, EEMS should
provide a remote notification, e.g. to a
smart phone.

D.6 Labelling

It shall be explicitly labelled that the
opening of the main circuit breaker does
not prevent voltage presence, and that it
is necessary to open the switch of the
local source powering the distribution
board before any work is carried out on
the electrical installation.

The following label (see Figure D.3)
should be used, placed on each point of
access to the live parts of the distribution
board.
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IEC

D.3 3ypar — WowrbiH xnwaa / Figure D.3 — Example of label

D.7 Opoo bauraa Har annbIiH
Gauryynamxuur TycraapnargaH
6onomxroun PEI 60onroH WwuMHaunax

NxaHx yncag »xwun 6yp wunHasp Gapurgax epxunH TOO
ogoo bavraa HUMWAT CyyuHbl TOOTOW Xapbuyynaxag 6ara
b6anpar. TycraapnargaH axunnax 6onowkron PEl Hb
36BX6H LUMH3 cyyuaHg 3opuynargaaryn. Adaansnbir
©OPUNIOXIYMNI33P OPOH HYTTUAH TIXKIANUNH 3X YYCBIP
HOM3H TycraapnargaH axunnax 6onomxron PEI 6onroH
LWMH3YMIMK 60NOX OMOH H3r aWnblH CyyLHbl LaxunraaH
bavryynamx 6anHa.

Opoo Gavraa Gavryynamx Hb HIM3MT OPOH HYTIUNH 3X
yycBap OOMNOH OGONOMXWT XypuUMTRyypTam arynrym
axunnax YagsapTaur GaTanraaxyyrnHa
(AamxyynardminH rymaon Aamxyynax Yyaasap,
TOXKIANUUI aBTOMaTaap Tacnax XamraanantbiH apra,
rasapgyynary 6ariraa acoxuir wanraHa).

Byx PEIl-unH agun OpOH HYTTMHUH 93X YYCBIPUIH
YMNAB3pax vYagan xs3raaptanm 6ereen yr xsisraap Hb
BanryynaMmxminH HUMT X3ParuaaHaac b6ara 6aik 6onHo.

TycraapnargcaH  ropumMa — TIXI9NUWAr  xagranax
TOpryynax a4y xonboragonton ayaansnbir COHroX, 34rasap
ayaannbil  OpPOH HYTIMMH 39X YYCB3P33p  TIXKIAX
bonomxTon Hanxaap uaxunraaH 6anryynamMxunr gaxuH
3ypar TecrneHe.

oarasp eepunenteep EEMS-uiiH yaupanaratan xacax
6onox avaannblH H3MIMT COMr3H 3anryyp Oop Xasx
HOM3rA3H3.

Opoo 6Gaviraa uaxunraaH Gaunryynamxuir anb 60nox
eepunexryn, xonboracoH ropumbiH @ opgoo Ganraa

CYYUHbI
axunnax

D.7 Upgrading an existing single
dwelling installation in islandable PEI

In most countries, the number of new
households erected per year is only a
small part of the global number of existing

houses. Islandable PEls are not
dedicated to new houses. There are also
many electrical single dwelling

installations that can be upgraded to
islandable PEIls, not changing the loads
but adding a local power source.

It shall be confirmed that the existing
installation is capable of operating safely
with the additional local source and
potentially  storage  (checking the
conductor current capacity, the protective
measures for automatic disconnection of
the supply, the presence of the earthing
electrode).

As for all PEIs (not specific to single
dwellings), the local source is limited in
terms of generated power, and the limit
could be lower than the global need of
the installation.

Priority loads to be maintained in island
mode shall be chosen, and the electrical
installation shall be redesigned to allow
these loads to be supplied by the local
source in island mode.

These modifications introduce at least
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XamMraananTtblH CUCTEMUWI Xagrark, 36BX6H OpOH
HYTTMAH 9X YYCB3PUUI OpPOH HYTIMWH XyBaapunax
cambapt DSO cymkasHM XxonbonTbIH LAr 43sp xonbox
Waapanaratan TOHOr TEXOOPOMXUNT HOIMIXUNT 36BIIOX
GaniHa.

TycraapnargcaH ropumMz COHrOMOS axunnaraar xaHrax
donomxrym OGamxk ©Oonox Tyn  AMTIUAH  yenq
GanryynamxmnH 3apuMm  X3CTUIM  XYYA3NTIN  X3BI3AP
Xagranax xyHapantan 6amk 60noxbIr aHxaapHa.

TAMNBAP  —  Tycrail OycuiH ropanTyynrnnr
B6aTanraaxyynaxbiH TYNA baTapenTan OCIbIH
rApaNTYYNrMnH cuctTemM awmnrnax 6omnHo.

D.4 6a D.5 3ypar Hb ogoo Gairaa epxumH LaxunraaH
Ganryynamxumir PEl 60NroH aoynryin LWMH3YN3X XULWS3r
(xon6orgcoH ropump TT, TycraapnargcaH ropumg TN)
Y3YYIH3.

supplementary switches for sheddable
loads operated by an EEMS.

It is recommended not to change the
existing electrical installation, keeping the
existing protection system in connected
mode, and just insert the required
equipment for the connection of local
source at the point of connection of the
DSO network in the local distribution
board.

It shall be noted that in island mode,
maintaining some part of the installation
alive in case of fault could be difficult, as
it is possible that selectivity cannot be
ensured.

NOTE An emergency lighting system with
batteries could be used to guarantee the
lighting in dedicated areas.

The following Figure D.4 and Figure D.5
illustrate  how an existing household
installation can be safely upgraded to a
PEI (TT installation in connected mode
becoming a TN installation in island
mode).

Tynxyyp: 1 DSO-ton POC; 2 YngcaH OCPD; 3-8 Cyn; 9
Tycraapnantag Ttoxupox OCPD; 10 Canran 3anrax
Toxeepemx; 11 Cyn; 12 Avaanan; 13 Cyn; 14 YHOC3H
xyBaapunax cambap; 15 Cyn; 16 Toonyyp.

Key: 1 POC with DSO; 2 Main OCPD; 3-8
Vacant; 9 OCPD suitable for isolation; 10
Switching device; 11 Vacant; 12 Loads;
13 Vacant; 14 Main distribution board; 15
Vacant; 16 Meter.
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IEC
D.4 3ypar — TycraapnargaH axunnax 6onomxron PEl GONroH WWH3YN3XUAH OMHOX HIr
avnbIH CyYyLUHbI LaxunraaH 6amryynamMmxumnH xuwaa / Figure D.4 — Example of single dwelling
electrical installation before being upgraded to islandable PEI

Tynxyyp: 1 DSO-ton POC; 2 YngcaH OCPD; 3 11-tan |[Key: 1 POC with DSO; 2 Main OCPD; 3
TyrkurgcaH SDFI; 4 OpoH HyTrumH rasapgyynard; 5| SDFI interlocked with 11; 4 Local earthing
CuctemuiniH naenax gamxyynard; 6 OpoH HyTrMWH 39X |electrode; 5  System referencing
yyceap; 7-8 Cyn; 9 Tycraapnantag Toxmpox OCPD; 10a | conductor; 6 Local source; 7-8 Vacant; 9

82



MNS IEC 60364-8-82:20XX

Coanran 3anrax Texeepemx; 11 SDFIl-tan TymkurocaH | OCPD  suitable for isolation; 10a
cucteMnnH naenax gamkyynarymiH C3T; 12 Xacaxrym | Switching device; 11 System referencing
avaanan; 13 Xacax 6onox advaanan; 14 YHAcaH |conductor switching device interlocked
xyBaapunax cambap; 15 PEl; 16 Toonyyp; 17 |with SDFI; 12 Non sheddable loads; 13
XyBaapwunax cambap; a EEMS yanpaaHa. Sheddable loads; 14 Main distribution
board; 15 PEI; 16 Meter; 17 Distribution
board; a Controlled by EEMS.
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D.5 3ypar — TycraapnargaH axunnax 6onomxrou PEl 60MroH WWH3YMMC3H HI3r ausnblH
CYYyUHbl uaxunraaH 6auryynamxuumH xuwa3 / Figure D.5 — Example of single dwelling
electrical installation upgraded to islandable PEI

D.8 AHXHbI WanranT D.8 Initial verification

Xonb6oracoH ropumg TT cuctemunH rasapayynratam|in a TT type of system earthing in
6on TycraapnargcaH ropumg OpOH HyTarT rasapgyynax|connected mode, ensure that the
Aamxkyynard Hb caapmar gamkyynard meH 6onoxbir [conductor selected to be locally earthed
OaTtanraaxyynHa (kuwaanban xonborgcoH ropumpg yr|in island mode is the neutral conductor
Aamkyynard 6a raspblH XOOPOHOOX Xy4aanuinr xamxumx). |(for example by measuring the voltage

CUCTEMWIIH naBnax AamxkyynaruwiiH canraH 3anrax |between that conductor and the earth in
TOXOOPOMXUIAr  OPOH  HYTMWiiH  rasapayynarytaii | connected mode).

xon6ocoH xon6onteir IEC 60364-6-biH garyy yrcpantbiH | The connection of the system referencing
yen wanraHa. conductor switching device to the local
earthing electrode shall be checked when
erected in accordance with IEC 60364-6.

E xaBcpanTt (M3433115IMNH) Annex E (informative)
3apum yncbliH Tyxam TannbapbiH XarcaanTt List of notes concerning certain
countries
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Ync

3aanT

BuuBap

DE

82.1

OpOH  HYTIMIH
YyWUnaBapranaac
HUMTUIH
CYJDKI3HL,
uaxunraaH
apyUNM Xy4
HUNITYYNaXag
EX-Hbl
2016/631
30XuMuyynanTbir
XOP3rnaHa.
HUATUIH
CYJTKI3HI3C
one JaaH
axunnax
Ganryynamxmg,
9H3
3oxuuyynant
Xamaapaxryw.
fepmang
SHIXYY
30xuuyynanTbir
VDE-AR-N
4105 “‘Ham
XY4O9UIH
TYr93MTUMH
CYJTKI3H[,
xonboraox
reHepatop -
xonoont ba
39paruas
axunnaraaHbl
TEXHUKUNH
Wwaapanara”
6onoH VDE-
AR-N 4100
“XaparnardmmnH
Ganryynamxunr
HaM Xy443sIMnH
CYJDKIHL,
X0n00ox ba
axunnyynax
TEXHUKUNH
aypam” Gapumt
Onuraap
X3P3ANKYYIHI.

Count
ry

Clause
NO

Text

DE

82.1

Regulation (EV)
2016/631 must be
applied for the
supply of electrical
energy from local
generation to the
public network. This
regulation does not
apply to installations
that are operated
independently of a
public network. In
Germany Regulation
(EU) 2016/631 is
implemented by
VDE-AR-N 4105
“Generators
connected to the
low-voltage
distribution network
- Technical
requirements for the
connection to and
parallel operation
with low-voltage
distribution
networks” in
connection with
VDE-AR-N 4100
“Technical rules for
the connection and
operation of
customer
installations to the
low voltage network
(TAR low voltage)”.

NO

82.6.3.3

In Norway, the type
of electric system
shall be maintained
for all operational
modes of the PEI.

NO

82.6.3.3.1

Hopeerng PEI-
NWH Byx
axunnaraaHbl
ropumg
Luaxunraax
CUCTEMUINH
TOPJIMNT X3B33P
xagrasnHa.

AT

82.6.3.4

In Austria,
interlocking of LV
and MV SDFI is not
required. There is
only one SDFI either
on the HV or the LV
side which shall
comply with
connection/disconne
ction requirements
from the DSO.

AT

82.6.3.4.3

Asctpug LV 6a
MV SDFI-nir

NO

82.8
and

In  Norway, the
requirements of 82.8
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XOOpPOHA
TYDKUX
Waapanararymn.
DSO-unH
xonbox/canrax
Waapgnarbir
XaHracaH
36BX6H Har
SDFI-r HV
acxyn LV Tang
X3PArnaHa.

Hb

NO 82.8 6a82.9 | Hopeerng 82.8
6a 82.9-nH
Wwaapanara
Xxamaapaxrym;
IEC 60364-1-
93c |IEC 60364-
7 (B6yx xacar)-
NH
Waapanarbir
X3ParnaHa.

82.9 and 82.9 do not
apply as the
requirements of IEC
60364-1 to IEC

60364-7 (all parts)
do apply.
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3PUNM XYYHUIN 30XMOH BanryynanT/3ax 3331
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