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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 9-3: Integrated system — User interface

EFOREWAORD
T TN VV  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 tions,
Tgchnical Reports, Publicly Available Specifications (PAS) and Guides “IEC
Pyblication(s)”). Their preparation is entrusted to technical committees; a ested
in| the subject dealt with may participate in this preparatory work. 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 Standardsg. In

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

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 62257-9-3, 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
82/413/DTS 82/440/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 Directive

A lisf of all parts of the IEC 62257 series, under the general title Reco
renewable energy and hybrid systems for rural electrification, ca
webgite.

The [committee has decided that the contents of this publicati
the maintenance result date indicated on the IEC web si
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

small

IEC

until
h" in

of it$ contents. U;\ s should

IMPORTANT - ‘c lour j
that|it contains colo which are<considered to be useful for the correct understanding

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

These documents are recommendations:

e to choose the right system for the right place,

e td design the sysiem,

e tg operate and maintain the system.

Thege documents are focused only on rural electrification concentrating S ific to
devdloping countries. They should not be considered as all inclusive\to rura ficdtion.
The |[documents try to promote the use of renewable energies inru ification; y do

not deal with clean mechanisms developments at this time (CO% emis . it, etc.).
Further developments in this field could be introduced in future steps.

barts
corrg 5t as
poss e \ bnts,
reley j e gy and hybrid off-grid systems.

This| consistent set of documents

is best considered
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RECOMMENDATIONS FOR SMALL RENEWABLE ENERGY
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

Part 9-3: Integrated system — User interface

1 Scope

The jpurpose of this part of IEC 62257 is to specify the general requirements for the(dgsign
and [the implementation of the interface equipment within the user’ Ilatien) which
conrlects to a microgrid or the generating part of a standalone system.

This|interface is a part of the user’s installation as shown in Figure

Production Distribution

sub-system

Micropowerplant

oy

: \ User interface

IEC 1909/06

Other
equipment

Figure Jene i ation of an electrification system

This| part of IEC plies-“to a\simplified user's interfaces (distribution board) in
elecfrical installatio n_power of 500 VA in Decentralized Rural Electrification
Systems (DRES)

NOTH Forins in decentralized electrification systems, IEC 62257-5 applies.

This|pa pplies to an interface equipment within the user’s installation and
which connect installation to:

e 230V a.. or / a.c. microgrid,

—

3 e génerating part — a.c. or d.c. - of a stand-alone installation.

Th|S aduinment nrovides nrotection—isolation —and distribution functions
S-gtHpHRehit+proVHaes protectHoR—1seaHe—aRa—aiStHHBuHe R GHO RS-

2 Normative reference

The following referenced documents are essential for the application 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 60364 (all parts), Electrical installations of buildings


https://iecnorm.com/api/?name=12065af3b82caf1ae39103d7c183363d

TS 62257-9-3 © IEC:2006(E) -7-

IEC 60439-3:1990, Low-voltage switchgear and control gear assemblies — Part 3: Particular
requirements for low-voltage switchgear and control gear assemblies intended to be installed
in places where unskilled persons have access for their use — Distribution boards

Amendment 1:1993

Amendment 2:2001

IEC 62257 (all parts), Recommendations for small renewable energy and hybrid systems for
rural electrification

3 Terms and definitions

For tIhe purposes of this document, the following terms and definitions app

3.1
carrier (messenger)
wire |or rope, the primary function of which is to support the cab installations, which
may [be separate from or integral with the cable it supports

3.2
block
part pf a line between two consecutive stoppage pole

3.3

eart
conductive mass of the earth, whose ele C at any point is conventionally takgn as
equdl to zero

3.4
equipotential bonding

prov|sion of electrig intended to achieve

equipotentiality Q
NOTH The role of the €qu atia i > tecrease the difference in potential that can exists betwegn two
expoged-conductive pa i !

3.5
micnogrid
subslystem.of \a _intended for power distribution of which the capacity does not exgeed
100 kVA

NOTH The prefix s intended to express the low level of transmitting capacity.

3.6
micriopowerplant
subslystem of a DRES for power generation up to 100 kVA

NOTE The prefix «micro» is intended to express the low power level generated (from a few kVA to a few tens of
kVA).

3.7

protective conductor

(identification: PE)

conductor provided for purposes of safety, for example protection against electric shock

[IEV 195-02-09]
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3.8
PEN conductor
conductor combining the functions of a protective earthing conductor and a neutral conductor

[IEV 195-02-12]

3.9

power line

overhead or underground line installed to convey electrical energy for any purpose other than
communication

3.10
sectjon of an overhead line
part pf a line between two tension poles

NOTH A section generally includes several spans.

3.11
selegtivity (or protection coordination)
the gbility of a protection to identify the faulty section and/6

[IEV[448-11-06]

3.12
servjce connection line
conductors between the supplier’'s main
overhead service connection, this means:
customer’s installation

f an
the

3.13
sparn
part

3.14
stay
stee
anch

ension, that connects a point of a support to a separate

3.15

cont detween.the grid and the user’s installation

NOTH In rurakelectrifieation systems, it is generally located on the input terminals (microgrid side) of the pser’s
interface.

3.16
surge arrester

device designed to protect the electrical apparatus from high transient overvoltages and to
limit the duration and frequently, the amplitude of the follow-on current

3.17

Surge Protective Device

SPD

device that is intended to protect the electrical apparatus from transient overvoltages and
divert surge current; it contains at least one non linear component
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4 Electrical characteristics

4.1 Equipment

The user interface is a type-tested assembly which satisfies the requirements of IEC 60439-3.

The user interface can be either a manufactured product or assembled on site according to
tions.

the manufacturer’s instruc
4.2 System voltages

The

in Table 1.

Table 1 — Functions ens<u*re\d b%i\?

| are

Function

eséx'kptio

Connection to’electricity om‘c\es?h\icrogrid or generator)

/ksolation from&he é@%‘i{;ity\s%}e\ej/

P%tgqﬁon @Nel&oﬁ:ﬁ: sku\()}ks

N
tectio@‘ag\ainé@arl\ogy) and short-circuits

C}ﬂ@wt m\aqabe\m e}t>if relevant
|

Ea?fmng\wm

bis\trib}tjﬁh\}f\gziéuits

Figufe 2 an

interface. (Technicakfunetio

Hunctions:

N

e amples of installation and functions ensured by the |user
represented are not contractually binding).

Installation

AC or DC
source

| PE (fora.c)

/ User
\

loads

NOTE Function D1 can be ensured by the unit ensuring functions A, B and C, or by a special unit, or by the unit

ensuring function E.

Figure 2 — Interface for user installations supplied from an a.c. or a d.c. source
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!

Functions: : C D1 E Installation :
i i
i i
i ——————————————— N . _l |
i ! i
i - | |
. 11— i C1o— User \ 1
| O)
Individual i 1 i ) S | loads i
micropowerplant) Fo b ] ] :
including : | ! i | !
possibly inverter, i ] i | /\ i
- - . —1o—} U !
if needed . ser i
I \ : : 1\ o / a.c i
) [] I
N ! PE \'\y .
i
! i
| i
i
i
i
i
i
i
i

Figure 3 — Interface for user installations s

6 Design and erection

6.1 | System earthing

IEC 1945/

a.c. or d.c. source

In gccordance with 3 1 € > and |EC 62257-9-4, only TN-S
instgllations are considered i

6.2 Implemen@

6.2.1

Fungtion A is/a~connectio int between the microgrid (or micropowerplant) and the u

]
—
>
(0]
—_
D

nstallation con

etted to a micropowerplant (Figure 3)
For’a.c.: the terminal shall be able to connect cables up to 6 mm?,

[

S

user

ser’s

o ! 41 4 : [ T T | T —t 4 -l - 2
- rFUr U.C.. e wertiirTdr sTidih D€ dU1E 10U CUTITTIEUL LADITSs Up 1O TU ITITIT.

6.2.2 Function B: isolation

This function is to electrically isolate the user’s installation from the microgrid or from the

micropowerplant.

NOTE Function B can be incorporated in the devices dedicated to functions C or D.

6.2.3 Function C: protection against direct and indirect contact

A Residual Current protective Device with a rated operating residual current less than or

equal to 30 mA shall be used.

NOTE It can be combined with the device dedicated to Function D (see IEC 61009 series).
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6.2.4 Function D: protection against overcurrents

Protection of property against short-circuits and overloads in the user's installation shall be
performed by one or several magnetic-thermal circuit breakers or by one or several fuse(s)as
specified in IEC 62257-9-4.

6.2.5 Function E: contract management

The aim of the function is to ensure that the contractual arrangement with the operator is
fulfilled. For example, electricity meter, power limiter, power and energy limiter etc. .

6.2. Function F: earthing

This|function is to provide a connection point for earthing conductor. The inals
shodld allow for connection of cables according to IEC 62257-9-4.
The |same terminal may be used for connection of the earthi and the

neutfal conductor, provided it has been designed for.

6.2.7 Function G: distribution of circuits

This|function is to allow the connection of several
overgurrent protective devices.

ding

It shlould allow for the connection of\cab ) nical
spedfification governing « user’s installations ;

6.3 | Insulation requirements

Interhal assembly and connecti 8 y bage
distances between the\i i less
than|{3 mm.

The |ntegrity of t@ 9-3.
6.4 | Selection®©

The [componte . rned

be in oneJcontainer, including the interfaces for the set of cables connecting the elecfrical
powersaurce and the user's circuits.

All tie equipment for the user’s interface whose functions are described in clause 6.2. shall

The housing shall not be in contact with the active parts of the equipment which it contains;
the housing shall satisfy the requirements of protection index IP54 and IK4 for mechanic
impact.

The protection index of the housing shall not be affected by the mounting system or by
penetration of the cables. The housings shall be equipped with pre-shaped inputs equipped
with fittings for passage of the cables.
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6.6 Protection against fraudulent use
The interfaces shall be sealable by the local power distribution operator by means of
approved seal fitting pliers. The seal shall prevent the user's from accessing the power

connection terminals and the protective conductor terminals. If necessary, on operator
request, access will be prohibited to the front panels of the function blocks.

The housing shall be designed such that the seals can be easily installed.

7 Information to be given and marking

Infornation and marking shall be provided according to IEC 60439-3. The
given on a nameplate or by other means provided that it is legible and d

atienmagy be

The pssembly shall carry at least the following information and mar

e manufacturer’s trademark,

—

pe reference,

e identification of neutral circuit (by N or light-blue
In stand-alone installations, for combined individu
and p.c. power from a d.c. generator, t
with [no possible ambiguity. The follo

ms producing both d.c.
ntify the types of cincuits

3 .C. circuit and poles,

d
e 4d.c. circuit (Ph / N / PE),
(S

. arthing circuit.

Where equipment h g—or monograms indicating compliance |with
stangards or with dist a number serving as manufacturer’s trademark,
thes¢ monogra 4@. i ain visible’even after the conductors have been connegted.

The

8.1

The

The simplified user's interface diagrams shall be provided to the technician in charge of the
verification procedure

The safety rules shall be observed during the verification and commissioning procedure to
avoid any danger to persons, animals and property.

When performing extensions or modifications to the user’s installations, the necessary
measures shall be taken to verify that the modifications satisfy the specifications of the
simplified user's interface and do not compromise the safety or service life of the existing
installation.

8.2 Verification by inspection

This verification shall be conducted prior to the commissioning.
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