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BRITISH STANDARD

National foreword
This British Standard is the UK implementation of EN IEC 62688:2018. It
is identical to IEC 62688:2017.

The UK participation in its preparation was entrusted to Technical
Committee GEL/82, Photovoltaic Energy Systems.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary provisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2018
Published by BSI Standards Limited 2018

ISBN 978 0 580 74540 9
ICS 27.160

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 28 February 2018.

Amendments/corrigenda issued since publication

Date Text affected

Documents

Document Sharing Hub

Full document details: BS EN IEC 62688:2018


http://www.avadocuments.com/doc/bs-en-iec-62688-2018
http://www.avadocuments.com/doc/bs-en-iec-62688-2018

EUROPEAN STANDARD EN IEC 62688
NORME EUROPEENNE
EUROPAISCHE NORM February 2018

ICS 27.160
English Version
Concentrator photovoltaic (CPV) modules and assemblies -

Safety qualification

(IEC 62688:2017)

Modules et ensembles photovoltaiques a concentration - Konzentrator-Photovoltaik (CPV-)Module und -
Qualification de la sécurité Anordnungen - Sicherheitsqualifikation
(IEC 62688:2017) (IEC 62688:2017)

This European Standard was approved by CENELEC on 2017-10-20. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden,
Switzerland, Turkey and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europiisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2018 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

R ROGHORGIES

Document Sharing Hub

Full document details: BS EN IEC 62688:2018


http://www.avadocuments.com/doc/bs-en-iec-62688-2018
http://www.avadocuments.com/doc/bs-en-iec-62688-2018

EN IEC 62688:2018

European foreword

The text of document 82/1299/FDIS, future edition 1 of IEC 62688, prepared by IEC/TC 82 "Solar
photovoltaic energy systems" was submitted to the IEC-CENELEC parallel vote and approved by
CENELEC as EN IEC 62688:2018.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2018-08-02
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2021-02-02
standards conflicting with the
document have to be withdrawn

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

Endorsement notice

The text of the International Standard IEC 62688:2017 was approved by CENELEC as a European
Standard without any modification.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE 1 Where an International Publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:
www.cenelec.eu.

Publication Year Title EN/HD Year

Fire classification of construction products EN 13501-1:2007
and building elements - +A1:2009

Part 1: Classification using data from

reaction to fire tests

EC 60060-1 - High-voltage test techniques - N 60060-1 -
Part 1: General definitions and test
requirements

IEC 60065 - Audio, video and similar electronic N 60065 -
apparatus - Safety requirements

EC 60112 - Method for the determination of the proof [EN 60112 -
and the comparative tracking indices of
solid insulating materials

EC 60216-5 - Electrical insulating materials - Thermal -
endurance properties -

Part 5: Determination of relative thermal

endurance index (RTE) of an insulating

material

EC 60243-2 - Electric strength of insulating materials - N 60243-2 -
Test methods - Part 2: Additional
requirements for tests using direct voltage

- Graphical symbols for use on equipment - -
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EC 60529 - Degrees of protection provided by N 60529 -
enclosures (IP Code)
EC 60664-1 2007 Insulation coordination for equipment N 60664-1 2007

within low-voltage systems -
Part 1: Principles, requirements and tests
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2011 Insulation coordination for equipment - -
within low-voltage systems -
Part 2-1: Application guide - Explanation of
the application of the series,
dimensioning examples and dielectric
testing
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EC 60664- 2016

EC 60695-1-1

EC 60695-1-11 -
-2-10

EC 60695-2-1

IEC 60695-11-20

EC 60904-3 -

IEC 60947-1 -

IEC 60950-1 (mod) 2005

-
2016
IEC 61215-2 -

IEC 61508 Series
IEC 61730-1 2016

EC 61730-2 2016

EC/TS 61836 -
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Insulation coordination for equipment
within low-voltage systems - Part 3: Use of

coating, potting or moulding for protection

against pollution

Fire hazard testing - Part 1-10: Guidance N 60695-1-10

for assessing the fire hazard of
electrotechnical products - General
guidelines

Fire hazard testing - Part 1-11: Guidance N 60695-1-11

for assessing the fire hazard of
electrotechnical products - Fire hazard
assessment

Fire hazard testing - N 60695-2-10

Part 2-10: Glowing/hot-wire based test
methods - Glow-wire apparatus and
common test procedure

Fire hazard testing - Part 11-20: Test EN 60695-11-20

flames - 500 W flame test method

Photovoltaic devices -
Part 3: Measurement principles for

terrestrial photovoltaic (PV) solar devices

with reference spectral irradiance data

Low-voltage switchgear and controlgear - EN 60947-1

Part 1: General rules

Information technology equipment - Safety EN 60950-1
- Part 1: General requirements +A11

+AC

+A12

Protection of persons and equipment by N 61032
enclosures - Probes for verification

Protection against electric shock - N 61140
Common aspects for installation and
equipment

Terrestrial photovoltaic (PV) modules - EN 61215-2
Design qualification and type approval -
Part 2: Test procedures

Functional safety of EN 61508
electrical/electronic/programmable
electronic safety-related systems

Photovoltaic (PV) module safety
qualification - Part 1: Requirements for

construction

Photovoltaic (PV) module safety
qualification - Part 2: Requirements for

testing

Solar photovoltaic energy systems - -
Terms, definitions and symbols
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Concentrator photovoltaic (CPV) modules EN 62108

and assemblies - Design qualification and

type approval

Protection against lightning - Part 2: Risk N 62305-2

management

Protection against lightning - Part 3:
Physical damage to structures and life

hazard

Photovoltaic (PV) arrays - Design

requirements

Photovoltaic concentrators (CPV) -
Performance testing - Part 1: Standard

conditions

Junction boxes for photovoltaic modules - EN 62790

Safety requirements and tests

Connectors for DC-application in
photovoltaic systems - Safety requirements

and tests

Plastics - Determination of Charpy impact EN ISO 179-1

properties - Part 1: Non-instrumented

impact test

ISO general-purpose metric screw threads -

- General plan

ISO general purpose metric screw threads -

- Selected sizes for screws, bolts and nuts

Plastics - Determination of tensile

properties

EN ISO 527

Fire-resistance tests - Elements of building -
construction - Part 1: General requirements

Fire-resistance tests - Elements of building -

construction - Part 3: Commentary on test
method and guide to the application of the
outputs from the fire-resistance test

Metallic and other inorganic coatings -
Electrodeposited coatings of nickel, nickel
plus chromium, copper plus nickel and of
copper plus nickel plus chromium

Hot dip galvanized coatings on fabricated EN ISO 1461

iron and steel articles_- Specifications and

test methods

Metallic and other inorganic coatings -
Electroplated coatings of zinc with
supplementary treatments on iron or steel

N 1SO 2081

Electroplated coatings of tin; Specification -

and test methods
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Plastics - Methods of exposure to N ISO 4892-2

laboratory light sources - Part 2: Xenon-arc
lamps

Reaction to fire tests - Ignitability of -
building products using a radiant heat
source

Safety of toys - Part 1: Safety aspects
related to mechanical and physical
properties

Test methods for roof coverings under the
influence of a thermal attack of burning
brands and radiant heat

Standard for Standard Test Methods for
Fire Tests of Roof Coverings

Standard for Polymeric Materials - Long
Term Property Evaluations

Standard for Polymeric Materials - Use in
Electrical Equipment Evaluations

Standard for Flat-Plate Photovoltaic
Modules and Panels

Standard Test Method for Surface -
Flammability of Materials Using a Radiant
Heat Energy Source

Standard Test Method for Dielectric -
Breakdown Voltage and Dielectric Strength
of Solid Electrical Insulating Materials
Under Direct-Voltage Stress

Standard Test Methods for DC Resistance -
or Conductance of Insulating Materials

Standard Test Method for Apparent Shear -
Strength of Single-Lap-Joint Adhesively
Bonded Metal Specimens by Tension
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CONCENTRATOR PHOTOVOLTAIC (CPV)
MODULES AND ASSEMBLIES - SAFETY QUALIFICATION

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 62688 has been prepared by IEC technical committee 82: Solar
photovoltaic energy systems.

The text of this International Standard is based on the following documents:

FDIS Report on voting
82/1299/FDIS 82/1323/RVD

Full information on the voting for the approval of this International Standard 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.
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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.

A bilingual version of this publication may be issued at a later date.

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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CONCENTRATOR PHOTOVOLTAIC (CPV)
MODULES AND ASSEMBLIES - SAFETY QUALIFICATION

1 Scope

This document describes the fundamental construction and testing requirements for
Concentrator Photovoltaic (CPV) modules and assemblies in order to provide safe electrical
and mechanical operation during their expected lifetime. Specific topics are provided to
assess the prevention of electrical shock, fire hazards, and personal injury due to mechanical
and environmental stresses.

This document attempts to define the basic requirements for various application classes of
concentrator photovoltaic modules and assemblies, but it cannot be considered to encompass
all national and regional codes.

This document is designed so that its test sequence can coordinate with those of JEC 62108,
so that a single set of samples may be used to perform both the safety and performance
evaluation of a CPV module and assembly.

CPV modules that are constructed in the flat plate module format and operate at 3X and less
geometric concentration ratio are considered for evaluation to IEC 61730-1 and |[EC 61730-4.

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 60060-1, High-voltage test techniques — Part 1: General definitions and test requirements
IEC 60065, Audio, video and similar electronic apparatus — Safety requirements

EC 60112, Method for the determination of the proof and the comparative tracking indices of
solid insulating materials

EC 60216-5, Electrical insulating materials — Thermal endurance properties — Part 5:
Determination of relative thermal endurance index (RTE) of an insulating material

EC 60243-2, Electric strength of insulating materials — Test methods — Part 2: Additional
requirements for tests using direct voltage

IEC 60417, Graphical symbols for use on equipment — 12-month subscription to regularly
updated online database comprising all graphical symbols published in IEC 60417

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

IEC 60664-1:2007, /nsulation co-ordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC TR 60664-2-1:2011, Insulation coordination for equipment within low-voltage systems —

Part 2-1: Application guide — Explanation of the application of the |EC 60§64~ sl

dimensioning examples and dielectric testing - é.‘ljfﬁents
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IEC 60664-3:2016, Insulation coordination for equipment within low-voltage systems — Part 3:
Use of coating, potting or moulding for protection against pollution

IEC 60695-1-10, Fire hazard testing — Part 1-10: Guidance for assessing the fire hazard of
electrotechnical products — General guidelines

IEC 60695-1-11|, Fire hazard testing — Part 1-11: Guidance for assessing the fire hazard of
electrotechnical products — Fire hazard assessment

IEC 60695-2-10, Fire hazard testing — Part 2-10: Glowing/hot-wire based test methods —
Glow-wire apparatus and common test procedure

IEC 60695-11-20, Fire hazard testing — Part 11-20: Test flames — 500 W flame test method

EC 60904-3, Photovoltaic devices — Part 3: Measurement principles for terrestrial
photovoltaic (PV) solar devices with reference spectral irradiance data

IEC 60947-1, Low-voltage switchgear and control gear — Part 1: General rules
IEC 60950-1:2005, Information technology equipment — Safety — Part 1: General requirements
EC 61032, Protection of persons and equipment by enclosures — Probes for verification

IEC 61140:2016, Protection against electric shock — Common aspects for installation and
equipment

IEC 61215-2, Terrestrial photovoltaic (PV) modules — Design qualification and type approval —
Part 2: Test procedures

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic
safety-related systems

IEC 61730-1:2016, Photovoltaic (PV) module safety qualification — Part 1: Requirements for
construction

IEC 61730-2:2016, Photovoltaic (PV) module safety qualification — Part 2: Requirements for
testing

IEC TS 61836, Solar photovoltaic energy systems — Terms, definitions and symbols

IEC 62108:2016, Concentrator photovoltaic (CPV) modules and assemblies — Design
qualification and type approval

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

IEC 62548, Photovoltaic (PV) arrays — Design requirements

EC 62670-1, Concentrator photovoltaic (CPV) performance testing — Part 1: Standard
conditions

EC 62790, Junction boxes for photovoltaic modules — Safety requirements and tests
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IEC 62852:2014, Connectors for DC-application in photovoltaic systems - Safety
requirements and tests

SO 179-1|, Plastics — Determination of Charpy impact properties — Part 1: Non-instrumented
impact test

SO 261, ISO general-purpose metric screw threads — General plan

SO 262, ISO general-purpose metric screw threads — Selected sizes for screws, bolts and
nuts. Media and price

SO 527 (all parts), Plastics — Determination of tensile properties

ISO 834-1, Fire-resistance tests — Elements of building construction — Part 1. General
Requirements

ISO TR 834-3, Fire-resistance tests — Elements of building construction — Part 3: Commentary
on test method and test data application guide to the application of the outputs from the fire-
resistance test

SO 1456, Metallic and other inorganic coatings — Electrodeposited coatings of nickel, nickel
plus chromium, copper plus nickel and of copper plus nickel plus chromium

SO 1461|, Hot dip galvanized coatings on fabricated iron and steel articles — Specifications
and test methods

SO 2081, Metallic coatings — Electroplated coatings of zinc with supplementary treatments on
iron or steel

ISO 2093, Electroplated coatings of tin — Specification and test methods

SO 4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc
lamps

SO 5657, Reaction to fire tests — Ignitability of building products using a radiant heat source

ISO 8124-1, Safety of toys — Part 1. Safety aspects related to mechanical and physical
properties

ENV 1187-1 to -4, Test methods for roof coverings under the influence of a thermal attack of
burning brands and radiant heat

ANSI/UL 790 (April 2004), Standard Test Methods for Fire Tests of Roof Coverings
ANSI/UL 746B, Standard for Polymeric Materials — Long Term Property Evaluations
UL 746C, Standard for Polymeric Materials — Use in Electrical Equipment Evaluations
UL 1703, Standard for Flat-Plate Photovoltaic Modules and Panels

ASTM E162-13, Standard Test Method for Surface Flammability of Materials Using a Radiant
Heat Energy Source

ASTM D3755-14, Standard Test Method for Dielectric Breakdown Voltage and Dielectric
Strength of Solid Electrical Insulating Materials Under Direct-Voltage Stress Documents
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ASTM D257-14, Standard Test Methods for DC Resistance or Conductance of Insulating
Materials

ASTM D1002-10, Standard Test Method for Apparent Shear Strength of Single-Lap-Joint
Adhesively Bonded Metal Specimens by Tension Loading (Metal-to-Metal)

EN 13501-1:2007 + A1, Fire classification of construction products and building elements —
Part 1: Classification using data from reaction to fire tests

3 Terms and definitions

For the purposes of this document, the terms and definitions of IEC TS 61836 and the
following apply.

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

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

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

See Figure 1 to Figure 4 as schematics of various types of CPV.

3.1
concentrator
term associated with photovoltaic devices that use concentrated sunlight

3.2
concentrator cell
basic photovoltaic device that is used under the illumination of concentrated sunlight

3.3

concentrator optics

optical device that performs one or more of the following functions from its input to output:
increasing the light intensity, filtering the spectrum, modifying light intensity distribution or
changing light direction

Note 1 to entry: Typically, it is a lens or a mirror. A primary optics receives unconcentrated sunlight directly from
the sun. A secondary optics receives concentrated or modified sunlight from another optical device, such as
primary optics or another secondary optics.

3.4

concentrator receiver

group of one or more concentrator cells and secondary optics (if present) that accepts
concentrated sunlight and incorporates the means for thermal and electric energy transfer

Note 1 to entry: A receiver could be made of several sub-receivers. The sub-receiver is a physically standalone,
smaller portion of the full-size receiver.

3.5

concentrator module

group of receivers, optics, and other related components, such as interconnection and
mounting, that accepts unconcentrated sunlight

Note 1 to entry: All of the above components are usually prefabricated as one unit, and the focus point is not field
adjustable. A module could be made of several sub-modules. The sub-module is a physically stand-alone, smaller
portion of the full-size module.

Documents

Document Sharing Hub

Full document details: BS EN IEC 62688:2018


http://www.iso.org/obp
http://www.avadocuments.com/doc/bs-en-iec-62688-2018
http://www.avadocuments.com/doc/bs-en-iec-62688-2018

-14 - IEC 62688:2017 © IEC 2017

3.6

concentrator assembly

group of receivers, optics, and other related components, such as interconnection and
mounting, that accepts unconcentrated sunlight

Note 1 to entry: All of the above components would usually be shipped separately and need some field installation,
and the focus point is field adjustable. An assembly could be made of several sub-assemblies. The sub-assembly
is a physically stand-alone, smaller portion of the full-size assembly.

3.7
normal condition
condition in which all means for protection against hazards are intact

3.8

single fault condition

condition in which one means for protection against a hazard is defective or one fault is
present which could cause a hazard

3.9
creepage distance
shortest distance along the surface of the insulating material between two conductive parts

3.10
clearance
shortest distance in air between two conductive parts

3.11
solid insulation
solid insulating material interposed between two conductive parts

3.12

cemented joint

insulating adhesive material that provides a reliable bond between two materials for which it
has been evaluated to adhere

Note 1 to entry: Two separate materials that have been cemented together with an insulating adhesive material
can be considered as a solid insulating material.

3.13

comparative tracking index

CTI

numerical value of the maximum voltage in volts which a material can withstand without
tracking and without a persistent flame occurring under specified test conditions

3.14

transient overvoltage

short-duration overvoltage of few milliseconds or less, oscillatory or non-oscillatory, usually
highly damped

Note 1 to entry: Transient overvoltages may be immediately followed by temporary overvoltages. In such cases
the two overvoltages are considered as separate events.
Note 2 to entry: JEC 60071-1 defines three types of transient overvoltages, namely slow-front overvoltages, fast-

front overvoltages and very fast-front overvoltages according to their time to peak, tail or total duration, and
possible superimposed oscillations.

3.15
partial discharge
electric discharge that only partially bridges the insulation between conductors

Note 1 to entry: A partial discharge may occur inside the insulation or adjacent to a conductor. Documents
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Note 2 to entry: Scintillations of low energy on the surface of insulating materials are often described as partial
discharges but should rather be considered as disruptive discharges of low energy, since they are the result of
local dielectric breakdowns of high ionization density, or small arcs, according to the conventions of physics.

3.16

conformal coating <for printed wiring boards>

electric insulating coating applied to loaded printed wiring boards to produce a thin layer
conforming to the surface to provide a protective barrier against deleterious environmental
effects

3.17

pollution

any addition of foreign matter, solid, liquid or gaseous that can produce a permanent
reduction of dielectric strength or surface resistivity of the insulation

Note 1 to entry: lonized gases of a temporary nature are not considered to be a pollution.

3.18
electrical hazard
potential source of harm when electric energy is present in an electrical installation

Note 1 to entry: Limited in this document to 75 V DC or greater.
4 Sampling

For non-field-adjustable focus-point CPV systems or modules, at least 6 standard production
modules are required to complete a full test protocol including all the specified tests, plus one
special module, prepared for the bypass/blocking diode thermal test (intrusive or non-intrusive)
and CPV temperature test. For details, see Figures 7 and 8 and. Sample size has been
optimized to reduce number of samples in a combined program with .

For field-adjustable focus-point CPV systems or assemblies, at least 7 receivers (including
secondary optics sections, if applicable) and at least 9 primary optics — referred to hereinafter
as mirrors — are required to complete all the specified tests, plus one special receiver for the
bypass/blocking diode thermal test (intrusive or non-intrusive).

For details, see Figures 9 and 10. Sample size has been optimized to reduce number of
samples in a combined program with |JEC 62108.

In the case that a full-size module or assembly is too large to fit into available testing
equipment, such as environmental chambers, or a full-size module or assembly is too
expensive (e.g., for a 20 kW reflective dish concentrator system, 9 receiver samples account
for 180 kW of PV cells), a smaller representative sample may be used. However, even if
representative samples are used for the other test, a full-size module or assembly should be
installed and tested for outdoor exposure. This can be conducted either in the testing lab, or
through on-site witness.

Representative samples shall include all components, except some repeated parts. If possible,
the representative samples should use sub-receivers, sub-modules, or subassemblies. During
the design and manufacturing of the representative samples, much attention shall be paid to
reach the maximum similarity to the full-size component in all electrical, mechanical, and
thermal characteristics related to quality and reliability. Specifically, the cell string in
representative samples should be long enough to include at least two bypass diodes, but in
no case less than ten cells. The encapsulations, interconnects, terminations, and the
clearance distances around all edges shall be the same as on the actual full-size products.
Other representative components, including lens/housing joints, receiver/housing joints, and
end plate/lens shall also be included and tested.
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Test samples should be taken at random from a production batch or batches. When the
samples to be tested are prototypes of a new design and not from production, or
representative samples are used, these facts shall be noted in the test report (see Clause 6).

The test samples shall have been manufactured from specified materials and components in
accordance with the relevant drawings and process instructions and have been subjected to
the manufacturer’s normal inspection, quality control, and production acceptance procedures.
They shall be complete in every detail and be accompanied by the manufacturer’s handling,
mounting, connection, and operation manuals. Samples shall not be subjected to other
special procedures that are not a part of standard production.

If the intrusive bypass/blocking diode thermal test is to be performed, an additional specially
manufactured receiver or module is required with extra electrical and thermal detector leads
so that each individual diode can be accessed separately.
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Figure 1 — Schematic of a point focus dish PV concentrator
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Figure 2 — Schematic of a linear focus trough PV concentrator
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Figure 3 — Schematic of a point focus Fresnel lens PV concentrator
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