IEC TS 62257-9-2:2016-09(en)

IEC IEC TS 62257-9-2

o
®

Edition 2.0 2016-09

TECHNICAL
SPECIFICATION

NN "
&
<

Re

electrification —

Pa

<&
\ N\

:Eommendations for renewable energy angygid systems for rural

9-2: Integrated systems — Microgrig\a\\
Z



https://iecnorm.com/api/?name=db225b4a0e3727c9d7a26055c5e6a63e

IEC

3, rue de Varembé

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2016 IEC, Geneva, Switzerland

Central Office

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00

CH-1211 Geneva 20 info@iec.ch
Switzerland www.iec.ch
Abouf the IEC
The Ipternational Electrotechnical Commission (IEC) is the leading global organization that prepares ahd, publishes

Intern

Abou

The t4

latest

IEC publications

IEC Chatalogue - webstore.iec.ch/catalogue

The ptand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technjcal Specifications, Technical Reports and other
docunjents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC pdiblications search - www.iec.ch/searchpub

The aplvanced search enables to find IEC publications by a

variet:

of criteria (reference number, text, technical

commlttee,...). It also gives information on projects, replaced
and withdrawn publications.

IECJ

st Published - webstore.iec.chl/justpublished

Stay Up to date on all new IEC publications. Just Published

detaild
also o

all new publications released. Available online and
hce a month by email.

htional Standards for all electrical, electronic and related technologies.

Electropedia - www.electropédiaorg
The world's leading onlingdictionary of electroni

chnical content of IEC publications is kept under constant review by the IEC. Please make,sure’ that you haye the
ledition, a corrigenda or an amendment might have been published.

t and

electrical terms containing~20 000 terms and definitipns in

English and French, with“equivalent terms in 15 adq

languages. Also known as the International Electrote:
Vocabulary (IEV)0nline.

IEC Glossary< std.iec.ch/glossary

itional
hnical

65 000 electrotechnical terminology entries in Engligh and
French-extracted from the Terms and Definitions claise of

IEC publications issued since 2002. Some entries hav{

been

callected from earlier publications of IEC TC 37, 77, §6 and

CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc
If you wish to give us your feedback on this publica

ion or

need further assistance, please contact the Customer Jervice

Centre: csc@iec.ch.



mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://iecnorm.com/api/?name=db225b4a0e3727c9d7a26055c5e6a63e

IEC TS 62257-9-2

Edition 2.0 2016-09

TECHNICAL
SPECIFICATION

“ colour
inside

Re¢ommendations for renewable energy and-hybrid systems for rural
elegtrification —
Pant 9-2: Integrated systems — Microgrids

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 27.160 ISBN 978-2-8322-3586-7

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=db225b4a0e3727c9d7a26055c5e6a63e

-2- IEC TS 62257-9-2:2016 © IEC 2016

CONTENTS

FOREWORD ... ettt e et et e e e e e et e e e e e et e et e e e e e e e et e enas 5
INTRODUGCTION ..ottt e e e e ettt et e e e e e e e e et e enns 7
1 ST o7 o 1= S 8
2 NOMMAtIVE refEIrENCE ... e e 8
3 Terms and definitioNs ..o e 8
€ =Y o T-Y - Y PP 10
411 Limits of @ MICrogrid ... ..o ...10
412 RV o1 €= Vo 1= 1 o] o 1= TP e S ...10
413 Composition of @ MICrogrid.........ccoooiiiiiiii e S ...10

5 |Protection against electric ShOCKS ..o O .12
6 [Protection against OVercuUrrents. ... ... e N .12
7 [Selection and erection of equipment........... O M .12
711 Equipment installation ... e .12
742 Operational conditions and external influences ............ 00\ ] .12
7.2.1 Ambient temperature..........oooiiiiii e e .12
7.2.2 Sources of heat.......oo N 12
7.2.3 Presence of Water ... o T e .12
7.2.4 Risk of penetration of solid bodies..... .0 .o ...13
7.2.5 Corrosive or polluting substance presence...........ccoocoviiiiiiiiii i .13
7.2.6 Mechanical requirements ......... 00 ...13
7.2.7 Equipment and supporting stralétures...........oooi i .13
7.2.8 N IDratiON . ...13
7.2.9 Other mechanical constraints for underground microgrid sections .............] ...13
7.2.10 Presence of flora, meld or fauna.............ccooiiiiiiii .14
7.2.11 Solar radiation ..ol e .14

743 Characteristics Of eSS ... e ...14
7.3.1 BNl it e .14
7.3.2 INstallation MOAesS .. ..o e ...14
7.3.3 Minimum height of cConduCtors ... ...14
7.3.4 Proximity to other Services ... ...14

74 G S e ... 14
715 PO S ..o ...15
7.5.1 LT =Y o= =Y ...15
7.572 Characteristicsof poles..........ooeeeeieeneeeenee e ...15

7.6 Cable A@NChOIAgE ... . e 17
7.7 CoNNECLIONS @NA ACCESSOTIES ..uuiuiiii e e e e ens 18
7.71 BNl e e 18
7.7.2 Connections between conductors, connections to other equipment................ 18
7.7.3 Connection points for individual service connections..............c.cooeeiiiiiinnnnn. 18
7.7.4 Connection eqUIPMENT ... 18

7.8 Where poles are used for other purpOSes.......ccovuiiiiiii i 19
7.8.1 Public lighting poOiNts ..o 19
7.8.2 Telecommunication lINES ... ..o e 19

7.9 Isolation and SWItChING ..o 20

7.9.1 Overcurrent protection deviCe..........oooiuiiiiiiiiii e 20


https://iecnorm.com/api/?name=db225b4a0e3727c9d7a26055c5e6a63e

IEC TS 62257-9-2:2016 © IEC 2016 -3-

7.9.2 [SOIAtING AEVICES ..ot 21
7.10 Earthing arrangement, protective conductors and protective bonding
o0 o LU Tox o = 21
8  Verification and aCCeptanCe .........oiviiiiii 22
8.1 LT =Y = > 22
8.2 SUPEIVISION Of WOTKS ....iuiiiiii e 22
8.3 Verification before commissioning (on site acceptance)...........ccoocoviiiiiiiinn, 23
8.4 OPEratioN 1ESES vt 23
Annex A (informative) Characteristics of cables ... 24
Anngx B (informative) Maximum circuit [ength ..o ...26
Figufe 1 — Microgrid limits.........oooiiiii e O D ...10
Figufe 2 — Microgrid consisting of a single phase feeder.............coooii L S0 11
Figufe 3 — Three phase system output, single phase distribution or three phase
service provided where needed............ooiiiiiiiiiii e .11
Figufe 4 — Three phase system output, single phase distribution.....~..7................l, B
Figufe 5 — Diagram showing installation of twinned wooden poles forming an angle .........] ...16
Figufe 6 — Examples of different pole arrangements ............ ./ A7
Figufe 7 — Example of an overhead lNE...........cooiiiiiii et e e A7
Figufe 8 — Connection mode diagram ..........ccooiiiinin i ...19
Figufe 9 — Microgrid earthing scheme............cooo 0 .21

Figufe B.1 — Maximum lengths as a function of active power (1 phase) for 16 mm?2
cabl¢ and 6 % voltage drop with loads at endcef cable ..., .27

Figure B.2 — Maximum lengths as a function-of active power (1 phase) for 16 mm?2
cabl¢ and 6 % voltage drop with loads spread across cable............coooiiiiiiiiiin e, ...28

Figufe B.3 — Maximum lengths as a function of active power (1 phase) for 25 mm?2
cabl¢ and 6 % voltage drop with leads atend of cable ... ...29

Figure B.4 — Maximum lengths @s a function of active power (1 phase) for 25 mm?2
cablé and 6 % voltage drop/with loads spread across cable.............cooviiiiiiiiiiiiin e, ...30

Figufe B.5 — Maximum lengths as a function of active power (3 phase) for 35 mm?2
cabl¢ and 6 % voltagendrop with loads atend of cable ..., .31

Figufe B.6 — Maximum lengths as a function of active power (3 phase) for 35 mm?2
cabl¢ and 6 % veltage drop with loads spread across cable ... ...32

Figufe B.7 —(Maximum lengths as a function of active power (3 phase) for 35 mm?2
cabl¢ and<3-% voltage drop with loads at end of cable ... ...33

FigureB.8— Maximum lengths as a function of active power (3 phase) for 50 mm?2
cablé_and 6 % voltage drop with loads at end of cable .34

Figure B.9 — Maximum lengths as a function of active power (3 phase) for 50 mm?2
cable and 6 % voltage drop with loads spread across cable ... 35

Figure B.10 — Maximum lengths as a function of active power (3 phase) for 50 mm?2
cable and 3 % voltage drop with loads atend of cable ..o, 36

Figure B.11 — Maximum lengths as a function of active power (3 phase) for 70 mm?2
cable and 6 % voltage drop with loads atend of cable ... 37

Figure B.12 — Maximum lengths as a function of active power (3 phase) for 70 mm?2
cable and 6 % voltage drop with loads spread across cable ... 38

Figure B.13 — Maximum lengths as a function of active power (3 phase) for 70 mm?2
cable and 3 % voltage drop with loads atend of cable ............coooiii i 39


https://iecnorm.com/api/?name=db225b4a0e3727c9d7a26055c5e6a63e

-4 - IEC TS 62257-9-2:2016 © IEC 2016

Table 1 — Maximum values of voltage drops ..o 10
Table 2 — Fuse ratings for protection from short-circuiting in 230 V (and 240 V) a.c.
MICrogrids (OVErhead lINES) .. ..o e e 20
Table 3 — Fuse ratings for protection from short-circuiting in 120 V a.c. microgrids

(XY= aT=T= o B 1T T T PP 20
Table 4 — Circuit breaker ratings for protection from short-circuiting in microgrids

0NV aL=T= o B 1T 1= T 20
Table 5 — Characteristics of earthing components...........coooiiii i, 22

Table A.1 — Example of characteristics of grid conductors for overhead lines (insulated
twistEd CONAUCIOTS WITAOUL CalTIEer MEULTAT ). oo oo eee s seesaas e ...24



https://iecnorm.com/api/?name=db225b4a0e3727c9d7a26055c5e6a63e

IEC TS 62257-9-2:2016 © IEC 2016 -5-—

1)

2)

3)

4)

5)

9)

The [main” task of IEC technical committees is to prepare International Standards

INTERNATIONAL ELECTROTECHNICAL COMMISSION

RECOMMENDATIONS FOR RENEWABLE ENERGY
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

Part 9-2: Integrated systems — Microgrids

FOREWORD

THe International Electrotechnical Commission (IEC) is a worldwide organization for standardization~eomp
all national electrotechnical committees (IEC National Committees). The object of IEGHis"to pr
infernational co-operation on all questions concerning standardization in the electrical and electfonic fiel
th|s end and in addition to other activities, IEC publishes International Standards, Technical Specificg
Tgchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inte
in| the subject dealt with may participate in this preparatory work. International, ‘governmental and
gqvernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates c|
with the International Organization for Standardization (ISO) in accordance_with conditions determin
adreement between the two organizations.

THe formal decisions or agreements of IEC on technical matters express, ‘as)nearly as possible, an interng
cgnsensus of opinion on the relevant subjects since each technical \Committee has representation frg
inferested IEC National Committees.

IE|IC Publications have the form of recommendations for international use and are accepted by IEC N3
Committees in that sense. While all reasonable efforts are made to ensure that the technical content g
Pyblications is accurate, IEC cannot be held responsible)for the way in which they are used or fo
m{sinterpretation by any end user.

In| order to promote international uniformity, IEC Natiomal Committees undertake to apply IEC Public
trgnsparently to the maximum extent possible in ¢heir national and regional publications. Any diver

rising
bmote
s. To
tions,
“IEC
ested
non-
osely
bd by

tional
m all

tional
f IEC
r any

htions
jence

bdtween any IEC Publication and the corresponding-national or regional publication shall be clearly indicated in

the latter.

IEIC itself does not provide any attestation_©f) conformity. Independent certification bodies provide conf
agsessment services and, in some areasy.access to IEC marks of conformity. IEC is not responsible fd
sgrvices carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

members of its technical committees and IEC National Committees for any personal injury, property dam
other damage of any nature .whatsoever, whether direct or indirect, or for costs (including legal fee
edpenses arising out ofi:the publication, use of, or reliance upon, this IEC Publication or any othe
Pyblications.

Attention is drawn_to-the Normative references cited in this publication. Use of the referenced publicati
inflispensable for-the correct application of this publication.

Attention issdrawn to the possibility that some of the elements of this IEC Publication may be the subj
pdtent rights+-IEC shall not be held responsible for identifying any or all such patent rights.

N¢ liability shall attach to IEC,enits directors, employees, servants or agents including individual experﬂs and

brmity
r any

ge or
) and
r IEC

bns is

ect of

5. In

excelptional circumstances a technical committee may propase the publication of a techinical

specification when

the required support cannot be obtained for the publication of an International Standard,

despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the

future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 62257-9-2, which is a technical specification, has been prepared by IEC technical
committee 82: Solar photovoltaic energy systems.
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This second edition cancels and replaces the fist edition issued in 2006. It constitutes a
technical revision.

The main technical changes with regard to the previous edition are as follows:

Changing the voltage range covered by the technical specification to a.c. nominal voltage

below 1 000 V and d.c. nominal voltage below 1 500 V (introduction).
Including 240 V 1-@/415 V 3-d, in the voltage levels (scope).

Deleted microgrid and micropowerplants from terms and definitions.

The fextofthistechmicat-specification s based o the fottowimgdocumeTnts:

Full
the

Enquiry draft Report on voting
82/1029/DTS 82/1088/RVC

nformation on the voting for the approval of this technical specification can be fou
report on voting indicated in the above table.

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

This|part of IEC 62257 is to be used in conjunction with the EEC 62257 series.

A list of all parts in the IEC 62257 series, published under the general titte Recommenda

for

renewable energy and hybrid systems for rural~electrification, can be found on the

webgite.

Futule standards in this series will carry the néw general title as cited above. Titles of exi
stang@lards in this series will be updated at the time of the next edition.

The lcommittee has decided that the.gontents of this publication will remain unchanged

the

stability date indicated on the)IEC website under "http://webstore.iec.ch" in the

related to the specific publication._At this date, the publication will be

ADb

—

ansformed into an Intefnational standard,
bconfirmed,

withdrawn,

replaced by a revised edition, or
amended.

-

illngual_version of this publication may be issued at a later date.

nd in

fions
IEC

sting

until
data

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

The IEC 62257 series intends to provide to different players involved in rural electrification
projects (such as project implementers, project contractors, project supervisors, installers,
etc.) documents for the setting up of renewable energy and hybrid systems with a.c. nominal
voltage below 1 000 V and d.c. nominal voltage below 1 500 V.

These documents are recommendations:

Thege documents are focused only on rural electrification concentrating on but hot speci

to choose the right system for the right place,

—

D design the system,

—

b operate and maintain the system.

fic to

devdloping countries. They should not be considered as all inclusive to ruralyelectrificgtion.
The documents try to promote the use of renewable energies in rural electrification; thgy do

not deal with clean mechanisms developments at this time (CO, emission, €arbon credit,
Further developments in this field could be introduced in future steps.

This| consistent set of documents is best considered as a“”whole with different

corrgsponding to items for safety, sustainability of systems and.at the lowest life cycle co
possfible. One of the main objectives is to provide the minimum sufficient requirem
reley

Decegntralized Rural Electrification Systems (DRESs)yare designed to supply electric powq
sites| which are not connected to a large interconnected system, or a national grid, in ord
meel basic needs.

The majority of these sites are:

The PRE systems fallsinto three categories:

g$olated dwellings,
vjllage houses,

community services (publicdighting, pumping, health centres, places of worship or cu
alctivities, administrative(buildings, etc.),

elconomic activities (workshops, microindustry, etc.).

process electrification systems (for example for pumping),

imdividual.electrification systems (IES) for single users,

llective electrification systems (CES) for multiple users.

etc.).

barts
st as
Bnts,

ant to the field of application that is: small renewable energy and hybrid off-grid syst¢ms.

br for
er to

tural

an electric energy generation subsystem,
the user's electrical installation.

Collective electrification systems, however, consist of three subsystems:

an electric energy generation subsystem,
a distribution subsystem, also called microgrid,

user’s electrical installations including interface equipment between the installations
the microgrid.

and
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RECOMMENDATIONS FOR RENEWABLE ENERGY
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

Part 9-2: Integrated systems — Microgrids

1 Scope

This|part of IEC 62257, which is a technical specification, specifies the general requirénjents
for the design and the implementation of microgrids used in decentralized rural elegtrification
to ensure the safety of persons and property and their satisfactory operation according tp the
scheduled use.

This|part of IEC 62257 applies to microgrids for decentralized rural electrification purpagses.
The microgrids covered by this part of IEC 62257 are low voltage a.c.,.thrée-phase or sipgle-
phage, with rated capacity less than or equal to 100 kVA. They afte ‘powered by a sjngle
micrppower plant and do not include voltage transformation. Thé~-rated capacity is at the
elecfrical output of the micropower plant, that is, the upstream terminals of the main syitch
between the micropower plant and the microgrid.

The Noltage levels covered under this specification are valtages of the 240 V 1-@/415 V|(3-Q,
the 230 V 1-@/400 V 3-@, the 220 V 1-@/380 V 3-@, and the 120 V 1-&/208 V 3-J systerms at
60 Hiz or 50 Hz; or obeyed by local code.

This|part of IEC 62257 specifies microgrids made’ of overhead lines because of technical and
economical reasons in the context of deceniralized rural electrification. In particular cases,
undgrground cables can be used.

The requirements cover microgrids with'radial architecture.

2 Normative reference

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 (inclyding
any amendments)iapplies.

IEC 1439 (alVparts), Low-voltage switchgear and controlgear assemblies

IEC 2257 (all parts), Recommendations for renewable energy and hybrid systems for |rural
electrification

IEC TS 62257-5, Recommendations for renewable energy and hybrid systems for rural
electrification — Part 5: Protection against electrical hazards

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
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ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |ISO Online browsing platform: available at http://www.iso.org/obp

3.1

carrier

messenger

wire or a rope, the primary function of which is to support the cable in aerial installations,
which may be separate from or integral with the cable it supports

3.2
block
part pf a line between two consecutive stoppage poles

conductive mass of the earth, whose electric potential at any point is(eonventionally takgn as
equdl to zero

protective conductor
ider;rification: PE
uctor provided for purposes of safety, for example{protection against electric shock

[SOURCE: IEC 60050-195:1998, 195-02-09]

3.5
PEN|conductor
conguctor combining the functions of both a protective earthing conductor and a ndutral
conductor

[SOUYRCE: IEC 60050-195:1998,:195-02-12]

3.6
power line
overhead or underground line installed to convey electrical energy for any purpose other|than
cominunication

3.7
sectjon of-an overhead line
part pf alline between two tension poles

Note 1 to entry: A section generally includes several spans.

3.8

selectivity

protection coordination

ability of a protection to identify the faulty section and/or phase(s) of a power system

[SOURCE: IEC 60050-448:1995, 448-11-06]

3.9
service connection line
conductors between the supplier’s mains and the customer’s installation


http://www.iso.org/obp
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Note 1 to entry:

3.10

span
part of a line between two consecutive poles

3.1
stay

-10 - IEC TS 62257-9-2:2016 © IEC 2016

In the case of an overhead service connection, this means the conductor between a supply-line
pole and the customer’s installation.

steel wire, rope or rod, working under tension, that connects a point of a support to a separate

anch

or

4.1

The
micr

4.2

The
indic

General

Limits of a microgrid

microgrid is defined between the output terminals of the isolating device of

Production Distribution
sub-system sub-system
Micropowerplant Microgrid

User
sub-system

Installation

bpower plant and the input terminals of the user’s interface as illustrated in Figure 1.

Voltage drops

Other
Generator equipment

Figure’1'— Microgrid limits

\. User interface

IEC

maximum values of the.voltage drops in the microgrid shall not exceed the va3

ated in Table 1 or the.values regulated by local code.

Table 1 — Maximum values of voltage drops

Microgrid

Voltage drop
%

Main line

6

Individual service connection line

1

4.3

Composition of a microgrid

the

lues

Three microgrid schemes are specified in this part of IEC 62257 depending on the maximum
active power value required and the topography of the areas to be served.

e Single phase power system output: one single phase feeder with multiple single phase

distribution (see Figure 2).
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?)PEN

| PEN 1 J PEN 1 PEN 1 J

IEC

Figure 2 — Microgrid consisting of a single phase feeder

NOTH A community could be served by multiple single phase distribution driven by different single
generptors.

—

e area to be served and the cost, two different distribution architectlres can be use

t
shown in Figure 3 and Figure 4.
a

) Case 1: Three phase power system output; one three phase 'feeder with three pha
single phase distribution.

PEN . .
| PEN 2 i PEN PEN 1 PEN 3 l

.||_. .||__ 'll———- .||_.

IEC

Figure 3-—Three phase system output, single phase distribution
or three phase service provided where needed

b)) Case 2:;<Fhree phase power system output; single phase distribution is
throughout the community.

1
2

:l;—‘ree phase system output: depending on the power needs of the customers, the layqut of

bhase

d, as

pe Or

used

3
PEN

TG

PEN: :3 PEN: 12 PEN: 1

. .||_. .||_.

IEC

Figure 4 — Three phase system output, single phase distribution
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5 Protection against electric shocks

The microgrid shall be designed as a TN-C system (see IEC TS 62257-5).

6 Protection against overcurrents

The microgrid shall be provided with a device to protect against overcurrent. It shall be placed
at the interface with the micropower plant

The

aults

betw
discq

Speq
devi

haracteristics—ofthe—device—shall-ensure—that—at-any—point—negligible—impedance—+
een phase conductor and protection conductor or earth will cause autor
nnection within a period of time of 0,3 s.

ial attention shall be paid to the selectivity with respect to the overcurrent prote
e of the user’s installation. The selectivity between protective devices in’ series sh

ensure that any faulty section is interrupted.

[

7.1

All s
acce

7.2
7.2.1

The
temg

The
temg
instr

7.2.2

Belection and erection of equipment

Equipment installation

witch gear and control equipment shall be installedin cabinets or cases which

Operational conditions and external influences
Ambient temperature

conductors shall be chosen and _installed so as to suit the highest local am
erature.

microgrid sections, including ‘conductors and accessories, shall be installed within
erature limits specified by {he product manufacturers and according to the manufact
ictions (see cable characteristics in Annex A).

Sources of heat

void the effects” of heat emitted by outside sources, the following methods or eq

(0]

ent methodsimay be used to protect the cables:

ss only to authorized personnel. The cabinets shallcomply with the IEC 61439 serieqd.

natic

ctive
ould

hllow

bient

the
irers

ually

f insulating material.

NOTE The heat given off by outside sources may be transmitted by convection, conduction or radiation.

7.2.3 Presence of water

The microgrid conductors and equipment shall be selected and installed to avoid damage by
water. Special precautions may be necessary for microgrid sections frequently exposed to

wate

r or are liable to be immersed.
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7.24 Risk of penetration of solid bodies

The microgrid conductors and equipment shall be selected and installed to minimize hazards
caused by the penetration of solid bodies. The cables and equipment shall ensure that the IP
protection degree is appropriate to the chosen location.

For locations where large quantities of dust appear, additional precautions shall be taken to
prevent the buildup of substances in quantities that are liable to affect the dissipation of heat
from the conductors.

7.2.5 _ Corrosive or polluting substance presence

Wheh there is a possibility of corrosive substances occurring, including water, which_are-ljable
to cause degradation or corrosion, all the parts of the line shall be suitably protectdd or
manyfactured from material that resists such substances.

Diff((afent materials that may form electrolytic couples shall not be brought jito contact with the
conductors unless special steps are taken to avoid the consequences of Sueh contacts.

The jmaterials that may cause mutual individual degradation or hazardous degradation shall
not Ke allowed to come into contact with other materials.

7.2.6 Mechanical requirements

For {ixed installations in which medium, high or very high impact may occur, protection [shall
be performed by any of the following arrangements:

. echanical characteristics of the cables,
. osen location,

. rovision of complementary local or general mechanical protection,

or by any combination thereof.

The Jrequirements provided in this part of IEC 62257 allow the project implementer to erect
micrpgrids matching the needs*of consumers in rural areas and also matching normal climatic
conditions. If harsh conditions are expected, specific design studies shall be performed.

7.2.7 Equipment-and supporting structures

Equipment ands-supporting structure, including their foundations, shall withstand| the
antidipated mechanical stresses.

7.2.8 Vibration

The ctonductorsandforequipment supported-by orattachedtostructuresaffectedby medium
or high vibration conditions shall be appropriate to such conditions.

7.2.9 Other mechanical constraints for underground microgrid sections

The interior sizes of conduits and connecting accessories shall permit easy pulling or removal
of conductors or cables.

The curve radius shall be such that conductors or cables are undamaged (see cable
characteristics in Annex A).

The lines through which conductors or cables have to be pulled shall include suitable means
of access for pulling.
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0 Presence of flora, mold or fauna

When any known or foreseen conditions represent a hazard because of the presence of flora,
mold or fauna, the microgrid equipment shall be selected and installed to include mitigation
measures against inherent damage.

Such protection measures include:

e C

L4 a

hoice of materials with appropriate mechanical properties,

ppropriate choice of location,

7.2.1

Insu

7.3
7.3.1
The

conductors.

7.3.2
Ther

For alignment along a_read, and depending on the constraints due to nearby dwellings, c4

shall

For

gfstoons from forming, the maximum length“of the spans is 30 m for 16 mm? cable,

reverTtion of access to armmnals:

1 Solar radiation

Characteristics of lines
General

microgrid is in general designed with overhead lines ‘made of insulated tw

Installation modes
e are two possible modes depending on the type'of cable being used:
able without carrier neutral: the spans shall be as regular as possible. To prg

5 m for 25 mm?2 cable. An installation block is limited to 4 spans.

able with carrier neutral: the maximum span length is limited to 50 m.
Minimum height of conductors

installation tensions shall be-determined according to the graphs supplied by the ¢
ifacturer.

be at a minimum_height of 3,5 m or 4,5 m above ground.

mini

The pales“shall be chosen so as to limit the sag to a value compatible with the height a
accordance with the setup conditions specified in 7.5.2.3

oad crossings, and depending on the type of traffic using the road, cables shall be
um height of 4,5 m or 6 m above ground.

ated conductors and cables for overhead lines shall be rated to withstand UV, exposure.

sted

vent
and

able

bles

at a

nd in

7.3.4 Proximity to other services

Where insulated cables cross or are near to communication cables, gas, water, or other pipes,
an appropriate clearance shall be maintained between cables and the pipelines. Where this
clearance cannot be maintained, contact between the cables and the pipelines shall be
prevented.

7.4

Cables

For cables with or without a carrier, the phase conductor(s) and the PEN conductor shall have
the same section.
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Considering the technology used for light fittings (electronic ballasts), public lighting
conductors shall only be used as private wires to transmit controls. Energy shall be drawn off
the distribution network.

The characteristics of the cables are given in Annex A.

Minimum cross-sectional areas of conductors for overhead lines are given in Table 2,
depending on the rating of the protection devices.

The graphs in Annex B indicate the maximum possible length of the circuit depending on the

aCtI\ BOAMLOL amand faraach oaohl oo on A forvariaoiic ooy fontoro
\'} POWCTOCTTaTa—TOT CatTT CaoTCty pCara O vartoo S pow T Tactors:

Thege charts are given for two conditions:

° ulniformly widespread loads,

. ads located at the extremity of the cable.

The |use of 16 mm?2 and 25 mm?2 cross-sections are recommended” for distributiop to
custpmers; 35 mm2, 50 mm2 and 70 mm2 are normally used ‘as link between| the
micrppowerplant and the microgrid (if needed). The use of the 150-mm?2 cross-section would
probpbly be exceptional due to the fact that its installation requires heavy means, very sfrong
pole$ and costly accessories and special skills for the workers. /An alternate solution could be
to ugde two 70 mm?2 cross-section cables instead of one 150xmm?2.

7.5 | Poles
7.5.1 General

All types of poles may be used: impregnated wood poles, zinc-coated steel poles, metal
profiles, concrete poles and other types of wooden poles, etc.

7.5.2 Characteristics of poles
7.5.3.1 Height of poles

In alignment and according tojthe constraints resulting from environmental conditions:

—

ptal height: 6 m, height above ground, 4,9 m, or

—

ptal height: 8 m, height above ground, 6,7 m.

Crosjsing roads’and depending on type of traffic using the road:

—

ptal height: 8 m, height above ground: 6,7 m, or

—

btal-height: 10 m, height above ground: 8,5 m.

7.5.2.2 Other characteristics
e Maximum force measured at 0,25 m from top:
The value generally accepted for wooden poles is 140 daN.

Different values may be chosen for other types of poles depending on the choice offered
by suppliers, more often than not local. Installation tensions shall always be suited to the
types of poles chosen.

e Attachment of anchorage equipment

Depending on their types, the poles shall permit easy attachment of the anchorage
equipment, at the ends or on alignments, for instance, holes for wooden poles. In other
cases, equipment attachment by stainless steel sheet shall be possible.

e Resistance to the environment
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By their design or after specific in-depth or surface treatment depending on their types,
the poles shall have a minimum life duration of 10 years without any change in
characteristics.

e Safety

The poles shall guarantee the safety of operators, in particular for the attachment of
ladders or during climbing, using the technique generally used for operational purposes.

The type or service conditions shall not represent any risk (catching, tearing, sharp edges,
etc.) to the population.

7.5.2.3 Installation of poles

Dresjsing of poles should precede their erection.

For
is fo
may

vooden poles, it is recommended to wedge the poles with dry stone (the use of con

be used.

For ¢oncrete and metallic poles, concrete shall be used to wedge the poles.

If th

to th

If ne
Figu

b applied force.

bded, two poles of the same type may be assembled to suit the direction of the force
e 5).

If thg conductors of two consecutive spans formian angle >40°, the installation character

shall

An €
othe

be similar to those used for the end paoles:

xample of twin-pole installation is_given in Figure 5. The poles are set up one behin
in the bisecting line of the angle formed by the two spans concerned (maxi

direqgtion of force).

Figu

Figu

e 6 provides examplescofidifferent poles arrangements within microgrids.

e 7 provides an example of the structure of an overhead microgrid line.

Cable

A

Twin-poles

Crete

rbidden). Any other method that offers the same performance and stability guararntees

b pole is not cylindrical, the direction from where the pulling force is applied shall be
conslidered. The pole should be oriented so that it has the maximum strength for the dire

ction

(see

stics

i the
mum

Direction of the
applied force

"4 Cable

IEC

Figure 5 — Diagram showing installation of twinned wooden poles forming an angle
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Twin-wooden place Pole Pole
Q0 O O
/ /
Cable
or
Cable
D M [
/ ||
Concrete pole Pole Pole
Stayed pole o Cable

< M) () M)
o N\ / /
Pole Pole Pole

Block

IEC

Figure 6 — Examples of different pole arrangements

J Span

=1

— Stoppage
anchorage

Alignment
anchorage

At th‘I:a ends and at an angle, the installation of a single pole with guy lines is permitted as

as slitable-gury line attachment equipment is used.

Similarly; stays may be installed, provided that the equipment used for attachment to the

FL

Block end
pole

B

Cross-section

Figure 7 — Example of an overhead line

IEC

long

pole

and the ground is suitable.

The presence of the stays, in terms of location and arrangement, shall not represent a risk to

the population.

Where stay wires cannot be made off immediately, the stay wires should be tied to the pole at
a position above normal reach, to prevent injury to persons and animals.

7.6 Cable anchorage

All network cable connections shall be made to a block end pole.

In all cases, the two ends of each block shall be provided with a stoppage anchorage.
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If a cable without a carrier is used, the installation section shall be confined to the length of
4 spans. The two ends of each section shall be provided with a stoppage anchorage point.
The spans shall be of equal length.

Stoppage and alignment anchorages shall be selected in accordance with the cross sections
of the cables used.

7.7 Connections and accessories

7.71 General

Connections between conductors and between the conductors and other equipment [shall
ensure electrical continuity and offer appropriate mechanical resistance.

The thoice of the connection means shall take into consideration:

e the material of the conductors and their insulation,
e the numbers and shapes of the conductor cores,
e the conductor sections,

e the number of conductors to be connected together.

The fonnections shall be accessible for checking, testing and‘maintenance.

Welded connections or splices are strictly prohibited. Cdnnectors with pierced insulation shall
be uged.

Connections shall offer a protection degree of IR2X at the least, by construction or installation.

All necessary precautions shall be taken to prevent conductors from energizing any metal part
that [s normally insulated from the active parts.

The lconnections shall be capable«of withstanding the forces caused by normal rated cufrent
and by short-circuit current, as determined by the characteristics of the protection device.

insulators and vibration\'during normal service. In particular, it is important to take| into
consjideration the influence of the temperatures reached on the mechanical strength of the
matgrials.

Con}ections shall not be affected by unacceptable modifications due to overheating, aging of

7.7.3 Connections between conductors, connections to other equipment

Connections between conductors (for end-to-end conductor extensions) and connections to
othef €equipment shall not be affected by any pulling or twisting forces.

Accordingly, such connections shall be made at the poles where the network shall be secured
on both ends by anchoring clamps.

7.7.3 Connection points for individual service connections

Connection points for individual service connections shall be made only at a pole.

7.7.4 Connection equipment
The connection and accessory equipment listed below may be used (non-exhaustive list):

e insulator piercing connectors for connections,

e insulator piercing connectors for public lighting connections,
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e connection sleeves for phase and neutral conductors,

e retracting end caps for networks,

e insulating bands for the attachment of LV conductors and cables,

e pre-insulated connection sleeves for twisted insulated conductor connections,
o flexible collars for connections to accessories,

e plasticized collars for connections,

e regular flexible and bending insulating tubes,

e black insulating tubes for connections,

. n|eutra| grease,

[ ]
(7]

elf-welding insulating plates,

e protection sheaths for cables.

The ponnection mode shall allow for the characteristics of the walls or surfaces on which|they
are tp be anchored.

Figufe 8 shows two cases that are liable to occur.

. = |

4 m wooden

ole
ul P

-}

Solid wall
Low strength

/ wall

IEC

Key

Ul Uspr Interface

Figure 8 — Connection mode diagram

7.8 | Where poles are used for other purposes

7.8.1 Public lighting points

The height of poles supporting public lighting shall be determined according to the
recommended position of the latter to offer optimum lighting.

7.8.2 Telecommunication lines

Microgrid poles may support telecommunication lines. In this case, they are used as common
support.

The power lines shall be placed above the telecommunication line.

The distance between lines shall be at least 0,25 m. On the supports, the difference in level
between the conductors of the two lines shall be at least 0,50 m.


https://iecnorm.com/api/?name=db225b4a0e3727c9d7a26055c5e6a63e

- 20 -

IEC TS 62257-9-2:2016 © IEC 2016

The pole height is determined so that the minimum heights above ground of the lowest line,
as specified in 7.3.3, is allowed for.

7.9

7.91

Isolation and switching

Overcurrent protection device

Protection shall be performed by a fused switch or by a thermo-magnetic circuit-breaker.

Table 2 indicates the ratings of the fuses to be used for 230 V (and 240 V) a.c.

Tablge 3 indicates the ratings of the fuses to be used for 120 V a.c.

Table 4 indicates the ratings of the circuit breakers to be used for protection-from short-

circuiting.

Table 2 — Fuse ratings for protection from short-circuiting

in 230 V (and 240 V) a.c. microgrids (overhead lines)
Rating Fuse type Mihimum cross-sectional arep of
conductors
mm?2

5 kVA: 25 A gG 10/38 2x16
15 kYA: 3 x 25 A gG 10/38 4x16
30 kYA: 3 x50 A gG 22/58 4x16
50 kYA: 3 x 80 A gG 22/58 4 x16 or4x25
100 kVA: 3 x 160 A gG Size 00 3x70+1x54,6

Table 3 — Fuse ratingscfor protection from short-circuiting

in 120 V a.c:*microgrids (overhead lines)

Rating Fuse type Minimum cross-sectional arep of
conductors
mm?2
5 kVA: 50 A gG 22/58 2 x 162
15 kYA: 3 x 50 A gG 22/58 4 x 162
30 kYA: 3 x 100 A gG 22/58 4 x 252
50 kYA: 3 x 160-KX gG Size 00 3x702+1x54,6
100 kVA: 3 %315 A gG Size 2 3x 1502 +1x 702

Table 4 — Circuit breaker ratings for protection from short-circuiting

in microgrids (overhead lines)

Rating 230 V a.c. 120 V a.c.

I calibre | calibre
A A A A

5 kVA (single phase) 22 25 42 63

15 kVA (three phases) 22 25 42 63

30 kVA (three phases) 44 63 83 100

50 kVA(three phases) 73 100 139 160

100 kVA (three phases) 145 160 278 320
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7.9.2

Isolating devices

Isolating devices shall be included for the isolation of the microgrid to permit servicing,
checking, fault location and repairs.

Isolation shall be provided on all of the conductors.

Isolation can be carried out by a device installed for other purposes (circuit breaker, etc.).

Isolation devices shall be equipped with a suitable locking device.

7.10

The
Figu

Earthing arrangement, protective conductors and protective bonding conduct

PEN conductor is earthed at both ends of the network and regularly every.200 m

(see

e 9).
i_._,_P._;._,; _______________________ _I, __________________________________________________ 1|
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Figure 9 — Microgrid earthing scheme

Earthing of PEN conductor shall be performed according to Table 5:

e at the origin of the microgrid, at the first pole,

e regularly every 200 m.

The earth conductor shall be in direct contact with earth. The minimum cross-section shall be:

e 16 mmZ2 of copper or galvanized steel if protected against corrosion,

e 25 mmZ2 of copper or 50 mm2 of galvanized steel if not protected against corrosion.
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If the earthing electrode consists of a rod, resistance between the rod and the earth should be
less than 1 500 Q.

NOTE The calculation of the resistance of the rod is made by using the following formula:
R=p/ L
where

p is the soil resistivity (Qm), and

L the length of the rod (m).

Comnpon resistivity (m) values are given here:

Arabl¢ rich soil, humid compact soil 50
Bad spil, gravel, backfill 500
Rocky soils, dry sand, waterproof rocks 3 000
See IEC 60364.

If lower values are desired, another earthing technique, chosen frem those of Table 5 should
be implemented.

Table 5 — Characteristics of earthing'components

Method Type Size Layout

Rod Galvanized steel tube L = 1,5 mndiameter > 25 mm 1 or several set out
vertically under the

Galvanized steel profiles L =1,5m, side > 60 mm permanent damp level

Copper or copper-coated | 1.5 m, diameter > 15 mm depth of stake tip = 2 n.
steel bars
Conductor cable in | Bare copper cable L=10m, S =25mm? At the foot of the suppjort,
trengh . 2 a 10 m coil in a trench
Galvanized steel cable L=10m, S=95mm

L=3m,depth=1m.

Othef conductors Thin plates Centre of plate at depth of

1m.
Metal poles;-etc.

Depth > 1 m.

8 Verification-and acceptance

8.1 General

Elecirical microgrid erection shall be monitored and shall be verified before commissianing
and whenever any major change is made by a qualified person, to make sure that it complies
with this part of IEC 62257.

Safety rules shall be complied with during acceptance to avoid all danger to persons, animals
and property.

8.2 Supervision of works
During the works, supervision shall concern more essentially:

e the setting up conditions of the wooden poles (excavation depth, wedging),
e the installation conditions of metal poles, if any,
e conductor pulling,
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8.3

the construction of earth points,

compliance with professional practice rules in the establishing of the service connections,

the production of connections on conductors,
the compliance with safety instructions.

Verification before commissioning (on site acceptance)

Electrical microgrid erection shall be verified before commissioning.

On

Any [major change to the microgrid shall be made by &, qualified person to make sure t
complies with this part of IEC 62257.

8.4

Accgptance shall end with the following tests uhder normal operation condition.

site acceptance consists of verification of:

the conformity of the equipment,
the height of the conductors above the ground at the minimum of the sag within the sp
the correct identification of the phase and PEN conductors,

the construction of cabinet and unit cabling,

the value of the earth point resistance,

the operation of the de-energized equipment (e.g. mechanical test, for circuit breakers
the insulation resistance of the microgrid,

the acknowledgment of any remarks made during work stpervision.

Operation tests

hecking the operation of the protection devices when devices have specific test fun
Ehort circuit tests are not recommended),

C
(
checking the voltage drops at theé microgrid ends when under load,
C

hecking the performance-of‘the public lighting if any.

ans,

nat it

ction
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Annex B
(informative)

Maximum circuit length

Maximum lengths are given as a function of active power, for different cross-sections and
voltage drop.

Two situations are considered:

. he loads are uniformly distributed (marked “outspread” on the charts)

¢ The loads are located at the extremity of the cable (marked “end” on the charts)
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