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INTERNATIONAL ELECTROTECHNICAL COMMISSION
RECOMMENDATIONS FOR SMALL RENEWABLE ENERGY AND
HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

Part 7-1: Generators — Photovoltaic arrays

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for s
all national electrotechnical committees (IEC National Committees). The obje

this end and in addition to other activities, IEC publishes International Stangdarg Wi e ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e : d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a ittee’interested
in the subject dealt with may participate in this preparatory work. i 9
governmental organizations liaising with the IEC also participate in fkj . |E aborates closely
with the International Organization for Standardization (ISO) in accorda al
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matt S possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

3)
4)
5)
6)
7) mployees, servants or agents including individual experts and
ational Committees for any personal injury, property damage or
whether direct or indirect, or for costs (including legal fees) and
he publi t|on use of, or reliance upon, this IEC Publication or any other IEC
8) ¢ references cited in this publication. Use of the referenced publications is
9) AttentionN M o ibility that some of the elements of this IEC Publication may be the subject of

~JEC'shaN not\e held responsible for identifying any or all such patent rights.

The main task of C technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
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 62257-7-1, which is a technical specification, has been prepared by IEC technical
committee 82: Solar photovoltaic energy systems.

This first edition of IEC 62257-7-1 is based on IEC/PAS 62111 (1999); it cancels and replaces
the relevant parts of IEC/PAS 62111.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
82/406A/DTS 82/446/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.

ecommendations
s _found on the

A list of all parts of the IEC 62257 series, published under the general title,
for small renewable energy and hybrid systems for rural electrification ¢
IEC website.

* reconfirmed,

+ withdrawn,

* replaced by a revised edition, or
*+ amended.

A bilingual edition of this document ma xSl

O
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INTRODUCTION

The IEC 62257 series of publications 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. voltage below 500 V, d.c. voltage below 750 V and power below 100 kVA.

These publications provide recommendations for

— choosing the right system for the right place;
— designing the system;
— operating and maintaining the system.

The publications try to promote the use of renewable energies i rification. They do
not deal with clean mechanism developments at this time (CO4 emissi gredit, etc.).
Further developments in this field could be introduced in fut

This consistent set of publications is best considg as & g, with different parts
corresponding to items for the safety and sustainabifity 2 lowest possible life-
cycle cost. One of the main objectives of the series )i i e minimum sufficient
requirements relevant to the field of gpplication, wable energy and hybrid
off-grid systems.

The purpose of this part of IEC 62257 j 3 amework for project development and
management and it includes recommehde Qn that must be taken into consideration

during all the steps of the efectrification\pro

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

Part 7-1: Generators — Photovoltaic arrays

1 Scope

This part of IEC 62257 specifies the general requirements for erection and operation of PV
arrays in decentralized rural electrification systems.

This technical specification contains requirements for ELV and LV eeNable 1).
Particular attention must be paid to voltage level, as this is important Yonsafe gasons and
has an influence on protective measures and on the skill and abih vel o
the systems.

Table 1 — Voltage domains

Voltage domain ( @oltag}\@ok)\/

/i\lternaty\é/c\bxhe{t/ /\\ \>Smoothed direct current
N

ELV NG ) Upe < 120 V

LV ;&v <b>\s\\00N 120 V < Uy < 1 500 V

For the sake of compl
below and above 120 Hication projects it is strongly recommended
to choose a voltage i 9 8 voltage, taking into account the assumed skills
of the operatorsll eless, designers must be aware that decreasing
the voltage meany’ip 1S rrept and thus transferring voltage hazards to current
risks (risk of fire, g

Direct current systems, and photovoltaic systems in particular, pose various hazards in
addition to those derived from conventional a.c. power systems, for example the ability to
produce and sustain electrical arcs with currents that are not much greater than normal
operating currents. This technical specification addresses those safety requirements arising
from the particular characteristics of photovoltaic systems.

The aim is to provide safety and fire protection requirements for:

— uninformed persons, including owner(s)/occupier(s) and users of the premises where
photovoltaic arrays are installed;

— informed workers (e.g. electricians) working on these systems; and

— emergency workers (for example fire fighters).

For installation of PV arrays see IEC 60364-7-712.
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2 Normative references

The following referenced documents are indispensable 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 60050-811:1991, International Electrotechnical Vocabulary — Chapter 811: Electric
traction

IEC 60287 (all parts), Electric cables — Calculation of the current rating

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

IEC 60364-4-41, Low-voltage electrical installations — Part 4-41:
Protection against electric shock

IEC 61201, Extra-l\:w
IEC 61215, Crystatli
type approval

IEC 61643-1
connecteg

IEC 61646,
approval

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

IEC 62257-6, Recommendations for small renewable energy and hybrid systems for rural
electrification — Part 6: Acceptance, operation, maintenance and replacement

IEC 62305-2, Protection against lightning — Part 2: Risk management

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

3.1

available, readily

capable of being reached for inspection, maintenance or repairs without necessitating the
dismantling of structural parts, cupboards, benches or the like

3.2

blocking diode

diode connected in series to module(s), panel(s), sub-arrays and array(s) to block reverse
current into such module(s), panel(s), sub-array(s) and array(s)

3.3

bypass diode
diode connected across one or more cells in the forward current dire
current to bypass shaded or broken cells to prevent hot spot or hot &
the reverse voltage biasing from the other cells in that module

3.4

cable

assembly of one or more conductors and/or optica
possibly filling, insulating and protective material

Qtective covering and

[IEV 151-12-38]

3.5
cable core

the conductor with its insul anical protective covering

3.6

shield (of a cable)

a surrounding earthed i ine the electric field within the cable and/or to
protect the cabl i

Note Metallic sheathsa ed s éntric conductors may also serve as shields.

3.7
class |l e .
equipmen Rich\pretection against electric shock does not rely on basic insulation only,
but which inctudes an additional safety precaution in that accessible conductive parts are
connected to the projective earthing conductor in the fixed wiring of the electrical installation
in such a way that accessible parts cannot become live in the event of a failure of the basic
insulation

NOTE 1 Class | equipment may have parts with double insulation or parts operating at SELV.

NOTE 2 For equipment intended for use with a flexible cord or cable, this provision includes a protective earthing
conductor as part of the flexible cord or cable.

3.8

class Il equipment

equipment in which protection against electric shock does not rely on basic insulation only,
but in which additional safety precautions such as double insulation or reinforced insulation
are provided, there being no provision for protective earthing or reliance upon installation
conditions. Such equipment may be one of the following types:

— equipment having durable and substantially continuous enclosures of insulating material
which envelops all metal parts, with the exception of small parts, such as nameplates,
screws and rivets, which are isolated from live parts by insulation at least equivalent to
reinforced insulation. Such equipment is called insulation-encased Class Il equipment;
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— equipment having a substantially continuous metal enclosure, in which double insulation is
used throughout, except for those parts where reinforced insulation is used, because the
application of double insulation is manifestly impracticable. Such equipment is called
metal-encased Class Il equipment;

— equipment that is a combination of the types described in Items (a) and (b)

NOTE 1 The enclosure of insulation-encased Class Il equipment may form part of the whole of the supplementary
insulation or of the reinforced insulation.

NOTE 2 If the equipment with double insulation or reinforced insulation throughout has an earthing terminal or
earthing contact, it is considered to be of Class | construction.

NOTE 3 Class Il equipment may be provided with means for maintaining the continuit
insulated from accessible conductive parts by double insulation or reinforced insulation.

protective circuits,

NOTE 4 Class |l equipment may have parts operating at SELV.

3.9
class lll equipment
equipment in which protection against electric shock relies omsupp d in which

NOTE Equipment intended to be operated at SELV and which hay€i i 3 ate at a voltage other

3.10
double insulation
insulation comprising both basic insul

[IEV 195-06-08]

3.1
earthing
a protection against ele

3.12 Q
extra-low voltage

ELV

voltage not excesé age limit of band | specified in IEC 60449

NOTE 2 Voltage notexceedingb0 V a.c. and 120 V d.c. ripple free are considered to be ELV.

3.13

Imob_REVERSE . . o .
the current a module can withstand in the reverse direction to normal without damage to the

module. This rating is obtained from the manufacturer at expected operating conditions

NOTE 1 This current rating does not relate to bypass diode rating. The module reverse current is the current
flowing through the PV cells in the reverse direction to normal current.

NOTE 2 A typical figure for crystalline silicon modules is between 2 and 2,6 times the normal short circuit current
rating ISC MOD.

3.14

Isc mop
the short circuit current of a PV module or PV string at Standard Test Conditions (STC), as

specified by the manufacturer in the product specification plate

NOTE As PV strings are a group of PV modules connected in series, the short circuit current of a string is equal
to/ .
SC MOD


https://standards.iteh.ai/catalog/standards/iec/45c4b40b-6ef1-4cd5-ac69-ae0e93f0215f/iec-ts-62257-7-1-2006

TS 62257-7-10 IEC:2006(E) -1 -

3.15

Isc s.arRRAY o
the short circuit current of a PV sub-array at Standard Test Conditions (STC), and equal to:

Isc s-ARRAY = Isc sTC MoD X Ssa

where Sg, is the number of parallel-connected PV strings in the PV sub-array

3.16

Isc ARRAY - _
the short circuit current of the PV array at Standard Test Conditions, and is equal to:

Isc ARRAY = Isc sTc MmoD X Sa

where S, is the total number of parallel-connected PV strings in the P

3.17
junction box
closed or protected connecting device allowing making of o

[IEV 442-08-03]

3.18

live part

conductor or conductive part intended
conductor, but by convention not a PE

[IEV 195-02-19]

3.19
PEL conductor

conductor combjriing
conductor

[IEV 195-02-14]

b a protective earthing conductor and a line

3.20

protected extra-lo ag

PELV

an extra- em which is not electrically separated from earth, but which

otherwise satisfies alN\the requirements for SELV

3.21

PEM conductor

conductor combining the functions of both a protective earthing conductor and a midpoint
conductor

[IEV 195-02-13]

3.22

PEN conductor

conductor combining the functions of both a protective earthing conductor and a neutral
conductor

[IEV 195-02-12]
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3.23

power conditioning unit

PCU

a system that converts the electrical power delivered by the PV array into the appropriate
frequency and/or voltage values to be delivered to the load, or stored in a battery or injected
into the electricity grid (see Figure 5 to Figure 7)

3.24

power conditioning unit, isolated

a power conditioning unit where there is electrical separation between the input and output
circuits (e.g. by means of an isolation transformer)

3.25

power conditioning unit, non-isolated
a power conditioning unit where there is no electrical separation bet
circuits

3.26

PV array
a) a mechanically integrated assembly of modules or pane
a d.c. electricity-producing unit. An array does not /i
thermal control, and other such components

[IEC 61836, Ed.2"), definition 3.3.45 a

b) a mechanically and electrically integ
components, to form a DC power supply

device. Two or more/RV , Whi i ter gnnected in parallel on the generation side of the power
conditioning unit, s co idered a3|depe PX/ arrays.

3.27
PV array cable
the output cah

3.28

3.29
PV array, floating
a PV array where none of the poles of the d.c. output circuit is electrically bonded to earth

3.30

PV array, isolated

a PV array where there is at least a simple electrical separation between the PV array output
circuit (d.c. side) and the a.c. system

NOTE A simple electrical separation of power circuits is usually achieved by means of a power transformer.

3.31
PV array junction box
a junction box where all strings of any array are connected

in preparation.
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