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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RECOMMENDATIONS FOR SMALL RENEWABLE ENERGY
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION

Part 9-2: Microgrids

EFOREWAORD
N U\ VYV UT N\

1) TRhe International Electrotechnical Commission (IEC) is a worldwide organization for s atiop~camgrising
all national electrotechnical committees (IEC National Committees). The obje bmote
infernational co-operation on all questions concerning standardization in the electfical and s. To
th|s end and in addition to other activities, IEC publishes International Standard ot} ificdtions,
Tgchnical Reports, Publicly Available Specifications (PAS) and Guides e d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any C mittee’intefested
in| the subject dealt with may participate in this preparatory work. i non-
ggqvernmental organizations liaising with the IEC also participate in thi osely
with the International Organization for Standardization (ISO) in accorda ined by
adreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matt possible, an interndtional
cdnsensus of opinion on the relevant subjects since eac ee has representation frgm all
inferested IEC National Committees.

3) IE tional
C f IEC
P r any
m

4) In icptions
trg pence
bg ted in
the

5) IE r any
edui

6) Al

7) N mployees, servants or agents including individual experfs and
me ational Committees for any personal injury, property damgge or
ot whether direct or indirect, or for costs (including legal fees)) and
ex tion,/use of, or reliance upon, this IEC Publication or any other IEC
P

8) Af ¢ references cited in this publication. Use of the referenced publicatipns is
indi

9) Attention~ o ibility that some of the elements of this IEC Publication may be the subject of
pgtent rights: EC shal notBe held responsible for identifying any or all such patent rights.

The | maintask of C technical committees is to prepare International Standards$. In

exceptiohal circumstances, a technical committee may propose the publication of a techpical

specification when

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

d

espite 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

whet

her they can be transformed into International Standards.

IEC 62257-9-2, which is a technical specification, has been prepared by IEC tech
committee 82: Solar photovoltaic energy systems.

This

nical

part of IEC 62257-9 is based on IEC/PAS 62111 (1999); it cancels and replaces the
relevant parts of IEC/PAS 62111.
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This part of IEC 62257-9 is to be used in conjunction with the IEC 62257 series.

The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
82/412/DTS 82/443/RVC

Full information on the voting for the approval of this technical specification can be found in

the report on voting indicated in the above table.

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

A lisf of all parts of the IEC 62257 series, under the general title Recomme

ndations for $small

renewable energy and hybrid systems for rural electrification, ca IEC
website.

The [committee has decided that the contents of this publicati until
the maintenance result date indicated on the IEC web si h" in
the data related to the specific publication. At this date

+ transformed into an international standard;

* reconfirmed;

* withdrawn;

+ replaced by a revised edition, or

*+ admended.

A bilingual version of this

IMPORTANT - ‘c lour i \0\/} ates
that|it contains colo which are<considered to be useful for the correct understanding

of it$ contents. U;\ s should



https://iecnorm.com/api/?name=16ed77cb123bf211da1bb6b7292d6ee7

-6 - TS 62257-9-2 © IEC:2006(E)

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 500 V, d.c. nominal voltage below 750 V and nominal power below 100 kVA.

These documents are recommendations:

Thege documents are focused only on rural electrification concentrati

to choose the right system for the right place,

tp design the sysiem,

tp operate and maintain the system.

The documents try to promote the use of renewable energies ir
not deal with clean mechanisms developments at this time (COq .
Further developments in this field could be introduced in future steps.

This| consistent set of documents is best considered

corrgsponding to items for safety, sustainability of syster

posslible. One of the main objectives is to prewide
releMant to the field of application that isxsmall re

Decentralized Rural Electrification Syste
sites| which are not connected to a largé interconne
meet basic needs.

The majority of these sjtesa

d\system, or a national grid, in ord

gsolated dwellings,
village house<§

community seryjé pumping, health centres, places of worship or cu

process elg ation/’systems (for example for pumping),

individual.elec ation systems (IES) for single users,

llective electrification systems (CES) for multiple users.

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.

ific to

tion.
y do
etc.).

barts
st as
ents,

igned to supply electric power for

ler to

tural

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

Part 9-2: Microgrids

1 Scope

The
and
safeft

This
The

singl
micr

The
systg

This
and
undsg

The

2 |

The
For ¢
of th

IEC
rura

IEC

3

Terms and definitions

purpose this part of IEC 62257-9 is to specify the general requirements for the (dg
the implementation of microgrids used in decentralized rural electrifiCation

rground cables can be used.

requirements cover mie

Normative refere

following re
lated references

52257 (a
elecirifica

sign

to ensur¢ the

use.

ses.
e or
ngle

3-g

hical

ases,

hent.
ition

s for

For t

3.1
carri

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

er (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 of a line between two consecutive stoppage poles
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3.3
earth

conductive mass of the earth, whose electric potential at any point is conventionally taken as

equal to zero

3.4
microgrid

subsystem of a DRES intended for power distribution of which the capacity does not exceed

100 kVA

NOTE The prefix «micro» is intended to express the low level of transmitting capacity.

3.5
micnopowerplant
subslystem of a DRES for power generation up to 100 kVA

NOTH The prefix «micro» is intended to express the low power level generated
kVA).

(

3.6
protective conductor

idelyification: PE

conductor provided for purposes of safety, for examp

[IEV[195-02-09]

3.7
PEN|conductor
conguctor combining the functions of both a ‘ptot
conductor

[IEV[195-02-12]
3.8

power line
overhead or unde

communication

3.9
sectjon of an overhe
part pf ain

NOTH A section

3.10
selegtivity(or protection coordination)
abilify.©f @ protection to identify the faulty section and/or phase(s) of a power system

st electric shock

ve earthing conductor and a neg

ovconvey electrical energy for any purpose other

t4

tns of

utral

than

[IEV 448-11-06]

3.1
service connection line
conductors between the supplier’s mains and the customer’s installation

NOTE In the case of an overhead service connection, this means the conductor between a supply-line pole and the

customer’s installation.

3.12
span
part of a line between two consecutive poles
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3.13

stay

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

4 General

4.1 Limits of a microgrid

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

H 1 " () H Py H 1 ) 2 It £ o1l " " [ = 4
m|CrJ|JUVVUI}JIdlII. alid ic TTput terimmidis UT UTe UstTTh S 1TICTTdLT ds TustrdicU 1T migurec 1.

Distribution
sub-system

Production
sub-system

Micropowerplant Microgrid

cher ; Mﬁace
Generator equipment

IEC 1909/06

4.2 | Voltage drops

The [maximum values o pg the/microgrid shall not exceed the values
indiciated in Table 1.

alues of voltage drops

& W i Voltage drop

in\@e 6 %

\\Qdi 'du}$\ser>ise connection line 1%
N\

4.3 | Compositi a microgrid

Three mieregrid schemes are specified in this part of IEC 62257-9 depending on the maximum
activie 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 1

PEN

PEN

ators.

hree phase system output: depending on the power n
of the area to be served and the cost, two different di
as shown in Figure 3 and Figure 4.

1) Case 1: Three-phase power system output; one t
single phase distribution.

ee-phasefeeder with three pha

IEC 1910/06

S

or three phase service provided where needed

2
s ) 3 NEAN N
PEN _ N :
PEN| |1 PEN| |3 l
i |
IEC 1911/06
Fig Three phase system output, single phase distribution

bhase

yout
sed,

B Or
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) Case 2: Three-phase power system output; single phase distribution is used

throughout the community.

@) :
\__I_L; PEN

5 1|

The

6 |

The
at th

The
betw
discq

Spegi
devi¢

ensuy

7 3

PEN: :3

Figure 4 — Three phase system outp

Protection against electric st

microgrid shall be designed as a T, to IEC 62257-5).

Mmicrogrid sha vide i ice to protect against overcurrent. It shall be pl
e interface

énsure that, at any point, negligible impedance f
protection conductor or earth will cause autor

Belection and erection of equipment

aced

aults
natic

ctive
ould

7.1

Equipment installation

All switch gear and control equipment shall be installed in cabinets or cases which allow
access only to authorized personnel. The cabinets shall comply with the IEC 60439 series.

7.2
7.21

Operational conditions and external influences

Ambient temperature

The conductors shall be chosen and installed so as to suit the highest local ambient
temperature.
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The microgrid sections, including conductors and accessories, shall be installed within the
temperature limits specified by the product manufacturers and according to the manufacturers
instructions (see cable characteristics in Annex A).

7.2.2 Sources of heat

To avoid the effects of heat emitted by outside sources, the following methods or equally
efficient methods may be used to protect the cables:

o sufficient distance from sources of heat,

e protection screen

e choice of line to allow for detrimental effects that may occur, local stre
of insulating material.

hnge

7.2.3 Presence of water

The microgrid conductors and equipment shall be selected and instale i e by
water. Special precautions may be necessary for microgfid “section d to
watelr or are liable to be immersed.

7.2.4 Risk of penetration of solid bodies

The microgrid conductors and equip elec edd installed to minimize hazards
causled by the penetration of solid bodies. s-and equipment shall ensure that the IP
protegction degree is appropriate to the chqose

For locations where large s
prevent the buildup of sub qua hat are liable to affect the dissipation of |heat
from|the conductors.

7.2.5 Corrosi@ presence

Wheh there is a p ibility i )bstances occurring, including water, which are ljable
to cause degradation i the parts of the line shall be suitably protectgd or
manyfactured frof that\resists such substances.

Diffefrent mat hat\may form electrolytic couples shall not be brought into contact with the

The |materials 3y cause mutual individual degradation or hazardous degradation [shall
not he allowed'to into contact with other materials.

7.2.6 Mechanical requirements

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

e mechanical characteristics of the cables,

e chosen location,

e provision of complementary local or general mechanical protection,

or by any combination thereof.

The requirements provided in this part of IEC 62257-9 allow the project implementer to erect
microgrids 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.
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7.2.7 Equipment and supporting structures

Equipment and supporting structure, including their foundations, shall withstand the
anticipated mechanical stresses.

7.2.8 Vibration

The conductors and/or equipment supported by or attached to structures affected by medium
or high vibration conditions shall be appropriate to such conditions.

7.2.9 Other mechanical constraints for underground microgrid sections

The |nterior sizes of conduits and connecting accessories shall permit easy pulling orcrenoval

of cdnductors or cables.

The [curve radius shall be such that conductors or cables aré¢ ¢able

characteristics in Annex A).

The fines through which conductors or cables have to be de suitable means

of adcess for pulling.

7.2.10 Presence of flora, mold or fauna

When any known or foreseen conditiop
mold or fauna, the microgrid equipm
measgures against inherent damage.

a arcau e of the presence of {lora,

ed and |nstalled to include mitigation

Such protection measures include:

e choice of materials with app
e dppropriate choice

e prevention o eS8

A1

Solar radia

overhead lines shall be rated to withstand U.V. expodure.

The | microgfid "is<_in ’/general designed with overhead lines made of insulated twjsted

con]uctors.
7.3. j

There are two possible modes depending on the type of cable being used:

e cable without carrier neutral: the spans shall be as regular as possible. To prevent
festoons from forming, the maximum length of the spans is 30 m for 16 mm?2 cable, and
25 m for 25 mmZ2 cable. An installation block is limited to 4 spans.

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

The installation tensions shall be determined according to the graphs supplied by the cable
manufacturer.
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For alignment along a road, and depending on the constraints due to nearby dwellings, cables
shall be at a minimum height of 3,5 m or 4,5 m above ground.

For road crossings, and depending on the type of traffic using the road, cables shall be at a
minimum height of 4,5 m or 6 m above ground.

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

7.3.4 Proximity to other services

Where insulated cables cross or are near to communication cables, gas, wa
an appropriate clearance shall be maintained between cables and the
cleafance cannot be maintained, contact between the cables and
prevented.

er, or othefpjpes,
pipelines. WWherg this
the pipelings, shall be

7.4 | Cables

For ¢ables with or without a carrier, the phase conductor(s nductor shall have

the dame section.

Congidering the technology used for light fittings ((electtonic
conductors shall only be used as private wires t¢ transmj c@tro

public lighting
. Energy shall be drawn off

the distribution network.
The pharacteristics of the cables are given i

Minimum cross sectional ~a ‘ oveérhead lines are given in Table 2,
depgnding on the rating

The
activ

h the

Thes

o ul

©
QO
o
()
o
o

NOTH
50 mn
of theg
meang, very strongpoles and costly accessories and special skills for the workers. An alternate solution co
to usg two 70 mam2 cro éction cables instead of one 150 mm2.

mm?2,
e use
heavy
Id be

7.5 Poles

7.51 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
7.5.2.1 Height of poles
In alignment and according to the constraints resulting from environmental conditions:

e total height: 6 m, height above ground, 4,9 m, or
o total height: 8 m, height above ground, 6,7 m.
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Crossing roads and depending on type of traffic using the road:

total height: 8 m, height above ground: 6,7 m, or
total height: 10 m, height above ground: 8,5 m.

7.5.2.2 Other characteristics

7.5.2.3

Dressing of poles sho

For

is foyrbidden). Any~ot
may [be used.

For

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

y suppliers, more often than not local. Installation tensions shall always be suited t

the

types of poles chosen.

Attachment of anchorage equipment

Depending on their types, the poles shall permit easy attach

glquipment, at the ends or on alignments, for instance, holes for

cases, equipment attachment by stainless steel sheet shall be possib

Resistance to the environment

By their design or after specific in-depth or surface t on their ty
the poles shall have a minimum life duration any chang
characteristics.

Hafety

Tlhe poles shall guarantee the

ladders or during climbing, using the

Tlhe type or service conditions shall
gtc.) to the population.

vooden pol edge the poles with dry stone (the use of con

2rs the same performance and stability guarar

¢oncrete

rage
bther

pes,
e in

nt of

ges,

Crete
tees

If the pole is~not €Windrical, the direction from where the pulling force is applied sha|l be

consfidered. pole shauld be oriented so that it has the maximum strength for the dire
to the applied-fo

If nepded, two poles of the same type may be assembled to suit the direction of the force
Figure\5).

ction

(see

If the conductors of two consecutive spans form an angle >40°, the installation characteristics
shall be similar to those used for the end poles.

An example of twin-pole installation is given in Figure 5. The poles are set up one behind the
other in the bisecting line of the angle formed by the two spans concerned (maximum
direction of force).

Figure 6 provides examples of different poles arrangements within microgrids.

Figure 7 provides an example of the structure of an overhead microgrid line.
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Cable
< Twin-poles
Direction of the
applied force
Cable
IEC_1913/06
gure 5 — Diagram showing installation of twinned wooden pole g an.angle
Twin-wooden place Pole Pole
QO O O—
o/ N
Cable
or
Cable /\
] O—+5
Concrete pole ole G
ol
Stayed pole Cakle
()
/
Pole
IEC 1914/06
arrangements
[ 1
—
— Stor)%e\ |
anchorage ) Block end
Alignment pole
anchorage
IEC 1915/06

Figure 7 — Example of an overhead line
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At the ends and at an angle, the installation of a single pole with guy lines is permitted as long
as suitable guy line attachment equipment is used.

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

haon—ab-oas B-AERa-S-—r b+t PO CUP-U-C TS TR T IV 1 Beia-tba—a-am-d—anina-ald
a pO o aooOvVeTIoOTTITar TCactT, (O PTe v eI ury (O PeTSUTTS arra artmiTarsSy

7.6 | Cable anchorage

All network cable connections shall be made to a block end pole.
In al| cases, the two ends of each block shall be provided with

If a ¢able without a carrier is used, the installation sectio ith of
4 spans. The two ends of each section shall be proyided wit oint.
The ppans shall be of equal length.

Stoppage and alignment anchorages tions

of thg cables used.

7.7 | Connections and accessories
7.7.4 General

Connections between [¢
ensUre electrical conti

e conductors and other equipment ghall
echanical resistance.

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

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

Connections shall offer a protection degree of IP2X at the least, by construction or installation.

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

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

Connections shall not be affected by unacceptable modifications due to overheating, aging of
insulators and vibration during normal service. In particular, it is important to take into
consideration the influence of the temperatures reached on the mechanical strength of the
materials.
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7.7.2 Connections between conductors, connections to other equipment

Connections between conductors (for end-to-end conductor extensions) and connections to
other 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 fonnection and accessory equipment listed below may be used (n

The
are t

Figur

Isulator piercing connectors for connections,

sulator piercing connectors for public lighting connection

connection sleeves for phase and neutral conductors,

-

btracting end caps for networks,

5
(72}
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(@]
o
>
o
c
o
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pre-insulated connection sleeves for twisted | - @r connections,
flexible collars for connections to a
plasticized collars for connections,

regular flexible and bending insulat
black insulating tubes
neutral grease,
self-welding insulating \pfat
P

they
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7.8 | Where poles are used for othe
7.8.1 Public lighting points

The | height of poles supporting UbN i the
recommended position of the latter to offerigptimu

7.8.3 Teleco un
Micrpgrid poles m:; S

support.

mon

The power line

The dist
between tf

evel

G

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

7.9 Isolation and switching
7.91 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 a.c.
Table 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.
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Table 2 — Fuse ratings for protection from short-circuiting
in 230 V a.c. microgrids (overhead lines)

Rating Fuse Type Minimum cross sectional
area of conductors

mm?2

5 kVA: 25 A gG 10/38 2x16

15 kVA: 3 x 25 A gG 10/38 4 x16

30 kVA: 3 x50 A gG 22/58 4 x16

50 kVA: 3 x 80 A gG 22/58 4 x 16 or 4 x 25

100 kVA: 3 x 160 A gG Size 00 3x70+1x54,6

Table 3 — Fuse ratings for protection from short-cir€uiti
in 120 V a.c. microgrids (overhead line

Rating Fuse Type mum\sﬁz ec\tN{al/
area of ¢ uctors
5 KVA: 50 A gG 22/58 q\\\g\
15 KVA: 3 x 50 A gG 22/58 ( |4 x\lgz )

30 kVA: 3 x 100 A oG 22/58 (\\"/ {4x252
50 kVA: 3 x 160 A gc(\s,ize o< h ( \ é\x)7cp~41 X 54,6
100 KVA: 3 x 315 A 9G Size 2 502 + 1 x 702

r p\tekon from short-circuiting

erhead lines)

Eagv ac. 120 V a.c.

| calibre calibre
A A A
5 kVA /gsm@Q p@e) 525 25 42 63

15 kVA\(thm\e}&w\ se\)\ 2 25 42 63
@kv N\ee hases) 44 63 83 100

<\§\\\\/A\§§\ee ph§§es) 73 100 139 160
\QOW hﬁk&g)ﬂéses) 145 160 278 320

= F

7.9.3 Isolating devices

Isolating” devices shall be included for the isolation of the microgrid to permit serviging,
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 Earthing arrangement, protective conductors and protective bonding conductors

The PEN conductor is earthed at both ends of the network and regularly every 200 m (see
Figure 9).
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e 25 mm2.of copper or 50 mm?2 of galvanized steel if not protected against corrosion.

If the_earthing electrode cansists of a rod_resistance hetween the rod and the earth shou

less than 1 500 Q.

be:

d be

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 (2m), and L the length of the rod (m).

Common resistivity (2m) values are given here:

Arable rich soil, humid compact soil 50
Bad soil, gravel, backfill 500
Rocky soils, dry sand, waterproof rocks 3 000

See |IEC 60364.

If lower values are desired, another earthing technique, chosen from those of Table 5 should

be implemented.
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Table 5 — Characteristics of earthing components

Method Type Size

Layout

Rod Galvanized steel tube L =1,5m diameter > 25 mm

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

Copper or copper-coated |7 = 1,5 m, diameter > 15 mm

1 or several set out
vertically under the
permanent damp level,
depth of stake tip 22 m.

steel bars
Conductor cable in Bare copper cable L=10m, S§=25 mm?2 At the foot of the support, a
trench ) B _ 2 10 m coil in a trench
Galvanized steel cable L=10m, S =95 mm L=3m,depth=1m.
Other{conductors Thin plates Centre of plate at depjth of

Metal poles, etc.

1 m.
pth > 1

8 Verification and acceptance

8.1 | General
Elecfrical microgrid erection shall be monitored and

and Whenever any major change is made by a qualified/perso
with this part of IEC 62257-9.

Safefy rules shall be complied with duhi
and property.

8.2 | Supervision of work

During the works, sup

e the setting up cond
o the installati@

e conductor pulling
t

—

8.3 | Verification-bhefore commissioning (on site acceptance)

Electrical'microgrid erection shall be verified before commissioning.

before commissigning
plies

mals

omplian¢e with ‘profes practice rules in the establishing of the service connectigns,

On site acceptance consists of verification of:

e the conformity of the equipment,

e the height of the conductors above the ground at the minimum of the sag within the spans,

e the correct identification of the phase and PEN conductors,
e the construction of cabinet and unit cabling,

e the value of the earth point resistance,

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

e the insulation resistance of the microgrid,

e the acknowledgment of any remarks made during work supervision.
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Any major change to the microgrid shall be made by a qualified person to make sure that it
complies with this part of IEC 62257-9.

8.4 Operation tests
Acceptance shall end with the following tests under normal operation condition.

e checking the operation of the protection devices when devices have specific test function
(short circuit tests are not recommended),

e checking the voltage drops at the microgrid ends when under load,

e checkimgtheperformmance of thepubtictightimgifany:

@%
T
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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)

e The loads are located at the extremity of the cable (marked “end” o ch
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