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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PHOTOVOLTAIC (PV) ARRAYS -
DESIGN REQUIREMENTS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62548 has been prepared by IEC technical committee 82: Solar
photovoltaic energy systems.

This International Standard cancels and replaces the first edition of IEC TS 62548 published
in 2013.

This International Standard includes the following significant technical changes with respect
to IEC TS 62548:

a) provisions for systems including DC to DC conditioning units;

b) considerable revision of Clause 6 on safety issues which includes provisions for protection
against electric shock including array insulation monitoring and earth fault detection.

Documents

Document Sharing Hub

Full document details: BS IEC 62548:2016


http://www.avadocuments.com/doc/bs-iec-62548-2016
http://www.avadocuments.com/doc/bs-iec-62548-2016

BS IEC 62548:2016
-6- IEC 62548:2016 © IEC 2016

The text of this document is based on the following documents:

FDIS Report on voting
82/1149/FDIS 82/1166/RVD

Full information on the voting for the approval of this document can be found in the report on
voting indicated in the above table.

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

Attention is drawn to the co-existence of IEC 60364-7-712 and IEC 62548. Both standards
have been developed in close coordination by different technical committees.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

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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PHOTOVOLTAIC (PV) ARRAYS -
DESIGN REQUIREMENTS

1 Scope and object

This International Standard sets out design requirements for photovoltaic (PV) arrays
including DC array wiring, electrical protection devices, switching and earthing provisions. The
scope includes all parts of the PV array up to but not including energy storage devices, power
conversion equipment or loads. An exception is that provisions relating to power conversion
equipment are covered only where DC safety issues are involved. The interconnection of
small DC conditioning units intended for connection to PV modules are also included.

The object of this document is to address the design safety requirements arising from the
particular characteristics of photovoltaic systems. Direct current systems, and PV arrays in
particular, pose some hazards in addition to those derived from conventional AC power
systems, including the ability to produce and sustain electrical arcs with currents that are not
greater than normal operating currents.

In grid connected systems, the safety requirements of this document are however critically
dependent on the inverters associated with PV arrays complying with the requirements of
IEC 62109-1 and [EC 62109-2.

Installation requirements are also critically dependent on compliance with the
IEC 60364 series (see Clause 4).

PV arrays of less than 100 W and less than 35 V DC open circuit voltage at STC are not
covered by this document.

PV arrays in grid connected systems connected to medium or high voltage systems are not
covered in this document. Variations and additional requirements for large-scale ground
mounted PV power plants with restricted access to personnel will also be addressed in
IEC TS 627381.

Additional requirements may be needed for more specialized installations, for example
concentrating systems, tracking systems or building integrated PV.

The present international standard also includes extra protection requirements of PV arrays
when they are directly connected with batteries at the DC level.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

EC 60228, Conductors of insulated cables

EC 60269-6, Low-voltage fuses — Part 6: Supplementary requirements for fuse-links for the
protection of solar photovoltaic energy systems

1 Under preparation. Stage at the time of publication: IEC 2CD 62738.
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IEC 60287 (all parts), Electric cables — Calculation of the current rating

IEC 60364-1, Low-voltage electrical installations — Part 1: Fundamental principles,
assessment of general characteristics, definitions

IEC 60364-4 (all parts), Low-voltage electrical installations — Part 4: Protection for safety

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

IEC 60364-5 (all parts), Electrical installations of buildings — Part 5: Selection and erection of
electrical equipment

IEC 60364-5-52, Low-voltage electrical installations — Part 5-52: Selection and erection of
electrical equipment — Wiring systems

IEC 60364-5-54, Low-voltage electrical installations — Part 5-54: Selection and erection of
electrical equipment — Earthing arrangements and protective conductors

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

IEC 60445:2010, Basic and safety principles for man-machine interface, marking and
identification — Identification of equipment terminals, conductor terminations and conductors

EC 60529, Degrees of protection provided by enclosures (IP Code)

EC 60898-2, Circuit-breakers for overcurrent protection for household and similar
installations — Part 2: Circuit-breakers for a.c. and d.c. operation

IEC 60947 (all parts), Low-voltage switchgear and controlgear
IEC 60947-1, Low-voltage switchgear and controlgear — Part 1: General rules
IEC 60947-2, Low-voltage switchgear and controlgear — Part 2: Circuit-breakers

IEC 60947-3, Low-voltage switchgear and controlgear — Part 3: Switches, disconnectors,
switch-disconnectors and fuse-combination units

EC 61218 (all parts), Terrestrial photovoltaic (PV) modules — Design qualification and type
approval

EC 61557-2, Electrical safety in low voltage distribution systems up to 1 000 V a.c. and
15800V d.c. — Equipment for testing, measuring or monitoring of protective measures —
Part 2: Insulation resistance

EC 61557-8, Electrical safety in low voltage distribution systems up to 1 000 V a.c. and
1500V d.c. — Equipment for testing, measuring or monitoring of protective measures —
Part 8: Insulation monitoring devices for IT systems

IEC 61643-21, Low-voltage surge protective devices — Part 21: Surge protective devices
connected to telecommunications and signalling networks — Performance requirements and
testing methods

IEC 61643-22, Low-voltage surge protective devices — Part 22: Surge protective devices

connected to telecommunications and signalling networks — Selection and licati

princip/es ﬁagﬂﬁqents
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IEC 61730-1, Photovoltaic (PV) module safety qualification — Part 1: Requirements for
construction

EC 61730-4, Photovoltaic (PV) module safety qualification — Part 2: Requirements for testing

IEC 62109-1:2010, Safety of power converters for use in photovoltaic power systems — Part 1:
General requirements

EC 62109-2, Safety of power converters for use in photovoltaic power systems — Part 2:
Particular requirements for inverters

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

EC 62446-1, Photovoltaic (PV) systems — Requirements for testing, documentation and
maintenance — Part 1: Grid connected systems — Documentation, commissioning tests and
inspection

EC 62852, Connectors for DC-application in photovoltaic systems — Safety requirements and
tests

IEC 62930, Electric cables for photovoltaic systems

N 50539-11, Low-voltage surge protective devices — Surge protective devices for specific
application including DC — Part 11: Requirements and tests for SPDs in photovoltaic
applications

3 Terms, definitions, symbols and abbreviated terms

3.1 Terms, definitions and symbols

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

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

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

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

3.11

blocking diode

diode connected in series with 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)

3.1.2
bonding conductor
conductor provided for functional or protective equipotential bonding

3.1.3

bypass diode

diode connected across one or more cells in the forward current direction to allow the module
current to bypass shaded or broken cells to prevent hot spot or hot cell damage resulting from
the reverse voltage biasing from the other cells in that module
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314

cable

assembly of one or more conductors and/or optical fibers, with a protective covering and
possibly filling, insulating and protective material

[SOURCE: IEC 60050-151:2001,151-12-38]

3.1.5
charge controller
unit used between a battery and a PV array to regulate charge delivered to the battery

3.1.6

closed electrical operating area

room or location for electrical equipment to which access is restricted to skilled or instructed
persons by the opening of a door or the removal of a barrier by the use of a key or tool and
which is clearly marked by appropriate warning signs

3.1.7

competent person

person, who has acquired, through training, qualification or experience or a combination of
these, the knowledge and skill enabling that person to perform the required task correctly

3.1.8

DC conditioning units

DCU

unit connected to individual PV modules or groups of PV modules to allow DC conditioning of
the PV output

3.1.9

decisive voltage classification

DVC

highest voltage which occurs continuously between any two arbitrary live parts or between
live parts and earth of the PV array during worst-case rated operating conditions when used
as intended

Note 1 to entry: See decisive voltage class limits in Annex E.1.

[SOURCE: JEC 62109-1:201d, 3.12 modified — The word "classification" has been added to
the term, a note has been added, and the definition has been modified to make applicable to
PV array application.]

3.1.10

disconnector

mechanical switching device which provides, in the open position, an isolating distance in
accordance with specified requirements

Note 1 to entry: A disconnector is capable of opening and closing a circuit when either negligible current is
broken or made, or when no significant change in the voltage across the terminals of each of the poles of the
disconnector occurs. It is also capable of carrying currents under normal circuit conditions and carrying currents for
a specified time under abnormal conditions such as those of short circuit.

[SOURCE: IEC 60050-441:2000, 441-14-05]
3.1.11

double insulation
insulation comprising both basic insulation and supplementary insulation

[SOURCE: JEC 60050-195:199§, 195-06-08]
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3.1.12

extraneous conductive part

conductive part not forming part of the electrical installation and liable to introduce an electric
potential, generally the electric potential of a local earth

[SOURCE: IEC 60050-851:2008, 851-14-57, modified — The note has been deleted.]

3.1.13

functionally earthed PV array

PV array that has one conductor intentionally connected to earth for purposes other than
safety

Note 1 to entry: Such a system is not considered to be an earthed array.

Note 2 to entry: Examples of functional array earthing include earthing one conductor through an impedance, or
only temporarily earthing the array for functional or performance reasons.

Note 3 to entry: In PCE intended for an array not connected to a functional earth that uses a resistive
measurement network to measure the array impedance to earth, that measurement network is not considered a
form of functional earth.

3.1.14

independent manual operation

independent manual operation of a mechanical switching device

stored energy operation where the energy originates from manual power, stored and released
in one continuous operation (e.g. spring release), such that the speed and force of the
operation are independent of the action of the operator

[SOURCE: IEC 60050-441:2000, 441-16-16, modified — The brackets have been added to the
definition.]

3.1.15

irradiance

G

electromagnetic radiated solar power per unit of area

Note 1 to entry: Expressed in W/m?2.

[SOURCE: IEC TS 61836:2007, 3.6.25, modified — The adjective "solar" has been added to
the definition, and the note has been replaced.]

3.1.16

Inmob_max_ocPr
PV module maximum overcurrent protection rating determined by |JEC 61730-2

Note 1 to entry: This is often specified by module manufacturers as the maximum series fuse rating which refers
to the fuse rated current in [EC 60269-1 and [EC 60269-§.

3.1.17
In
nominal rated current

3.1.18

Isc ARRAY - .
short-circuit current of the PV array at standard test conditions (STC), and is equal to

Isc ARRAY = Isc MoD X Ns

where
Ng is the total number of parallel-connected PV strings in the PV array
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3.1.19

Isc mop
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 1 to entry: As PV strings are a group of PV modules connected in series, the short circuit current of a string

is equal to 75 \iop-

3.1.20

Isc s-ARRAY -
short circuit current of a PV sub-array at standard test conditions (STC), and equal to

Isc s-ARRAY = Isc MoD * Nsa
where

Ngp is the number of parallel-connected PV strings in the PV sub-array

3.1.21
separated PCE
PCE with at least simple separation between the AC output circuits and PV circuits

Note 1 to entry: The separation may be either integral to the PCE or provided externally by a transformer with at
least simple separation.

3.1.22
junction box
closed or protected enclosure in which circuits are electrically connected

[SOURCE: IEC TS 61836: 2007, 3.2.16]

3.1.23

live part

conductor or conductive part intended to be energized in normal operation, including a neutral
conductor, but by convention not a PEN conductor or PEM conductor or PEL conductor

Note 1 to entry: This concept does not necessarily imply a risk of electric shock.

[SOURCE: JEC 60050-195:1998, 195-02-19]

3.1.24
low voltage
voltage exceeding DVC-A, but not exceeding 1 000 V AC or 1 500 V DC

3.1.25

main earthing terminal

terminal or bar provided for the connection of the main protective earthing conductor, bonding
conductors and, if provided, the conductor for functional earthing

3.1.26

maximum power point tracking

MPPT

control strategy whereby PV array operation is always at or near the point on a PV device's
current-voltage characteristic where the product of electric current and voltage yields the
maximum electrical power under specified operating conditions

3.1.27
non-separated PCE
PCE without at least simple separation between the AC output and PV circuits
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3.1.28

PEL conductor

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

[SOURCE: |[EC 60050-195:1998,195-02-14]

3.1.29

PEM conductor

conductor combining the functions of both a protective earthing conductor and a mid-point
conductor

[SOURCE: JEC 60050-195:199§, 195-02-13]

3.1.30

PEN conductor

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

[SOURCE: |JEC 60050-195:199§, 195-02-12]

3.1.31

power conversion equipment

PCE

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

Note 1 to entry: See Figure 2 to Figure 4.

3.1.32
protective earthing
earthing of a point in an equipment or in a system for safety reasons

3.1.33
PV array
assembly of electrically interconnected PV modules, PV strings or PV sub-arrays

Note 1 to entry: For the purposes of this document a PV array is all components up to the DC input terminals of
the inverter or other power conversion equipment or DC loads.

Note 2 to entry: A PV array does not include its foundation, tracking apparatus, thermal control, and other such
components.

Note 3 to entry: A PV array may consist of a single PV module, a single PV string, or several parallel-connected
strings, or several parallel-connected PV sub-arrays and their associated electrical components (see Figure 2 to
Figure 4). For the purposes of this document the boundary of a PV array is the output side of the PV array
disconnecting device.

3.1.34
PV array main cable
output cable of a PV array that carries the total output current of the array

3.1.35

PV cell

most elementary device that exhibits the photovoltaic effect, i.e the direct non-thermal
conversion of radiant energy into electrical energy

Note 1 to entry: The preferred term is "solar photovoltaic cell" or "photovoltaic cell", colloquially referred to as a
"solar cell".
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Note 2 to entry: The original definition from IEC TS 61836:2007, 3.1.43 a), has been modified and expanded for
clarity.

3.1.36

PV array combiner box

junction box where PV sub-arrays are connected and which may also contain overcurrent
protection and/or switch-disconnection devices

Note 1 to entry: Small arrays generally do not contain sub-arrays but are simply made up of strings, whereas
large arrays are generally made up of multiple sub-arrays.

3.1.37
PV array maximum voltage
Uoc ARRAY COrrected for the worst-case conditions of ambient temperature

Note 1 to entry: See 7.2.

3.1.38
PV module
complete and environmentally protected assembly of interconnected photovoltaic cells

[SOURCE: IEC TS 61836:2007, 3.1.43 f), modified — The adjective "photovoltaic" has been
replaced by "PV" in the term.]

3.1.39
PV string
circuit of one or more series-connected modules

[SOURCE: IEC 61836:2007, 3.3.56, modified — The adjective "photovoltaic" has been
replaced by "PV", and the words "one or more" have been added for clarity.]

3.1.40

PV string cable

cable interconnecting the modules in a PV string, or connecting the string to a combiner box,
PCE or other DC loads

Note 1 to entry:  See Figure 2 to Figure 4.

3.1.41

PV string combiner box

junction box where PV strings are connected which may also contain overcurrent protection
devices and/or switch-disconnectors

Note 1 to entry:  See Figure 4.

Note 2 to entry: PV string combiner boxes are only relevant for PV arrays that are divided into sub-arrays.

3.1.42
PV sub-array
electrical subset of a PV array formed of parallel connected PV strings

3.1.43
PV sub-array cable
output cable of a PV sub-array that carries the output current of its associated sub-array

Note 1 to entry: PV sub-array cables are only relevant for PV arrays that are divided into sub-arrays (see Figure 4
for clarification).
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3.1.44

readily available

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

3.1.45

reinforced insulation

insulation of hazardous-live-parts which provides a degree of protection against electric shock
equivalent to double insulation

Note 1 to entry: Reinforced insulation may comprise several layers which cannot be tested singly as basic
insulation or supplementary insulation.

[SOURCE: [EC 60050-195:1998,195-06-09]

3.1.46
Ng
total number of parallel connected strings in a PV array

3.1.47

shield

<of a cable> surrounding earthed metallic layer to confine the electric field within the cable
and/or to protect the cable from external electrical influence

Note 1 to entry: Metallic sheaths, armour and earthed concentric conductors may also serve as shields.

[SOURCE: IEC 60050-461:2008, 461-03-04, modified — The words "foils, braids" have been
deleted from the note, as well as the second note.]

3.1.48
simple separation
separation between circuits or between a circuit and earth by means of basic insulation

[SOURCE: IEC 60050-826:2004, 826-12-28, modified — The definition has been rephrased.]

3.1.49

simultaneously accessible parts

conductors or conductive parts which can be touched simultaneously by a person or by an
animal

Note 1 to entry: Simultaneously accessible parts may be: live parts, exposed conductive parts, extraneous
conductive parts, protective conductors or earth electrodes.

[SOURCE: IEC 60050-826:2004, 826-12-12, modified — In the note, the words "soil or
conductive floor" have been replaced by "earth electrodes”.]

3.1.50

standard test conditions

STC

reference values of in-plane irradiance (G, s = 1 000 W-m=2), PV cell junction temperature
(25 °C), and air mass (AM = 1,5) to be used during the testing of any PV device

[SOURCE: IEC 61836:2007, 3.4.16 e)]

3.1.51
supplementary insulation
independent insulation applied in addition to basic insulation, for fault protection

[SOURCE:JEC 60050-195:1994, 195-06-07] Documents
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3.1.52

switch-disconnector

mechanical switching device capable of making, carrying and breaking currents in normal
circuit conditions and, when specified, in given operating overload conditions, and able to
carry, for a specified time, currents under specified abnormal circuit conditions, such as short-
circuit conditions

Note 1 to entry: A switch-disconnector complies with the requirements for a disconnector.

Note 2 to entry: Switch-disconnectors provide a load break isolation function. In this document these switches will
be identified on warning signs and labels as “isolators” for simplicity in interpretation by the public.

3.1.53

Uoc ARRAY B _
open circuit voltage at standard test conditions of a PV array, and is equal to

Uoc arrAY = Uoc mop X M
where

M is the number of series-connected PV modules in any PV string of the PV array

Note 1 to entry: This document assumes that all strings within a PV array are connected in parallel; hence the
open circuit voltage of PV sub-arrays and PV strings is equal to Uy array-

3.1.54

Uoc mop s .
open circuit voltage of a PV module at standard test conditions, as specified by the

manufacturer in the product specification

3.2 Abbreviations

DVC-A decisive voltage classification, type A as defined in J[EC 62109-1]. See also
Annex E.

DVC-B decisive voltage classification, type B as defined in JEC 62109-1
DvC-C decisive voltage classification, type C as defined in |EC 62109-1

4 Compliance with IEC 60364 (all parts)

The design, erection and verification of the PV system shall comply with the requirements of,

e |EC 60364-1,

e |EC 60364-4 (all parts),

e |EC 60364-5 (all parts), and
e |EC 60364-6.

5 PV array system configuration

5.1 General
511 Functional configuration of a PV system

PV arrays are used to supply power to an application circuit.

Figure 1 illustrates the general functional configuration of a PV powered system.
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Figure 1 — General functional configuration of a PV powered system

Three kinds of application circuit are considered:

e PV array is connected to DC loads;

e PV array is connected to AC system via conversion equipment which includes at least
simple separation;

e PV array is connected to AC system via conversion equipment which does not include
simple separation.
5.1.2 PV system architectures

The relation of a PV array to earth is determined by whether any earthing of the array for
functional reasons is in use, the impedance of that connection and also by the earth status of
the application circuit (e.g. inverter or other equipment) to which it is connected. This and the
location of the earth connection all affect safety for the PV array (refer to Annex B).

The requirements of manufacturers of PV modules and manufacturers of power conversion
equipment to which the PV array is connected shall be taken into account in determining the
most appropriate system earthing arrangement.

Protective earthing of any of the conductors of the PV array is not permitted. Earthing of one
of the conductors of the PV array for functional reasons is not allowed unless there is at least
simple separation between PV array DC power circuits and main AC power output circuits
provided either internally in the PCE or externally via a separate transformer. Refer to 6.1.2.

A connection of one conductor to earth through internal connections inherent in the PCE via
the neutral conductor is allowed in a system without at least simple separation.

5.1.3  Array electrical diagrams

The diagrams in Figure 2 to Figure 4 show examples of the basic electrical configurations of
single string, multiple parallel string and multi-sub-array PV arrays respectively.
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PV array

PV array overcurrent
PV protection devices
/" (NOTE 1)
pd |
|
PV module I
| by .+
: """""" Power
\ I _| conversion
PV V\\ b~——= equipment
PV array
main cable
PV
PV PV array
switch-disconnector
(NOTE 2)
PV string

----------- Elements that are not required in all cases

— — — Boundary of system or sub-system

IEC

NOTE 1 Overcurrent protection devices where required (see 6.5).
NOTE 2 Referto 7.3.6 and 7.4.1 for PV array isolator/switch-disconnector requirements.

NOTE 3 Overcurrent protection devices and switch disconnectors may be located inside power conversion
equipment under certain conditions (see 7.4.1.2).

Figure 2 — PV array diagram — single string example
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PV array

PV string overcurrent
protection devices
(NOTE 1)

PV string disconnector

PV array overcurrent
protection devices
(NOTE 1)

| = 4

<|_____

| = 4
| = 4

<|_____

PV string| Power
cable | conversion
P P P i = equipment

X P

g g PV array
main cable
PV PV PV
PV PV PV PV array
] PV string combiner switch-disconnector
L |_—// SOX (NOTE 2)
—
PV module PV string
Key

Elements that are not required in all cases

— ~ Enclosure

— — — Boundary of system or sub-system

IEC

NOTE 1 Overcurrent protection devices where required (see 6.5).
NOTE 2 Referto 7.3.6 and 7.4.1 for PV array isolator/switch-disconnector requirements.

NOTE 3 In some systems, the PV array main cable may not exist and all the PV strings or PV sub-arrays may be
terminated in a combiner box immediately adjacent to or inside the power conversion equipment.

Figure 3 — PV array diagram — multiple parallel string example
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NOTE 1

Overcurrent protection devices where required (see 6.5).

NOTE 2 Referto 7.3.6 and 7.4.1 for PV array isolator/switch-disconnector requirements.

NOTE 3

terminated in a combiner box immediately adjacent to or inside the power conversion equipment.

Figure 4 — PV array diagram — multiple parallel string example

with array divided into sub-arrays
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