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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/
Figure/Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
CONCENTRATOR PHOTOVOLTAIC (CPV)  

MODULE AND ASSEMBLY 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/XX/FDIS 82/XX/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. 

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  

• reconfirmed, 

• withdrawn, 
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• replaced by a revised edition, or 

• amended. 

 

The National Committees are requested to note that for this document the stability date is 2021 .... 

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED AT THE 
PUBLICATION STAGE. 
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CONCENTRATOR PHOTOVOLTAIC (CPV)  1 

MODULE AND ASSEMBLY SAFETY QUALIFICATION 2 

 3 

 4 

 5 

1 Scope 6 

This document describes the fundamental construction and testing requirements for Concentrator 7 
Photovoltaic (CPV) modules and assemblies in order to provide safe electrical and mechanical operation 8 
during their expected lifetime. Specific topics are provided to assess the prevention of electrical shock, 9 
and personal injury due to mechanical and environmental stresses. 10 

This document attempts to define the basic requirements for various application classes of concentrator 11 
photovoltaic modules and assemblies, but it cannot be considered to encompass all national and 12 
regional codes.  13 

This document is designed so that its test sequence can coordinate with those of IEC 62108, so that a 14 
single set of samples may be used to perform both the safety and performance evaluation of a CPV 15 
module and assembly. 16 

CPV modules that are constructed in the flat plate module format and operate at 3X and less geometric 17 
concentration ratio are considered for evaluation to IEC 61730 Photovoltaic (PV) module safety 18 
qualification – Part 1: Requirements for construction, and Part 2: Requirements for testing. 19 

2 Normative references 20 

The following documents are referred to in the text in such a way that some or all of their content 21 
constitutes requirements of this document. For dated references, only the edition cited applies. For 22 
undated references, the latest edition of the referenced document (including any amendments) applies. 23 

IEC 60050 -511:2018, International Electrotechnical Vocabulary (IEV) - Part 511: Nano-enabled 24 
electrotechnical products and systems  25 

IEC 60060-1, High-voltage test techniques - Part 1: General definitions and test requirements 26 

EC 60112:2003+AMD1:2009 CSV, Method for the determination of the proof and the comparative 27 
tracking indices of solid insulating materialsIEC 60216-5:2008, Electrical insulating materials - Thermal 28 
endurance properties - Part 5: Determination of relative thermal endurance index (RTE) of an insulating 29 
materialIEC 60243-2:2013, Electric strength of insulating materials - Test methods - Part 2: Additional 30 
requirements for tests using direct voltage 31 

 IEC 60417:2002 DB, Graphical symbols for use on equipment - 12-month subscription to regularly 32 
updated online database comprising all graphical symbols published in IEC 60417 33 

IEC 60529:1989/AMD2:2013/COR1:2019 , Corrigendum 1 - Amendment 2 - Degrees of protection 34 
provided by enclosures (IP Code) 35 

IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems - Part 1: Principles, 36 
requirements and testsIEC 60664-3:2016, Insulation coordination for equipment within low-voltage 37 
systems - Part 3: Use of coating, potting or moulding for protection against pollution 38 

IEC 60664-1 -1:2020, Insulation coordination for equipment within low-voltage supply systems - Part 1: 39 
Principles, requirements and tests 40 
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IEC 60904-3:2019 RLV, Photovoltaic devices - Part 3: Measurement principles for terrestrial 41 
photovoltaic (PV) solar devices with reference spectral irradiance data 42 

IEC 60947-1:2007+AMD1:2010+AMD2:2014 CSV, Low-voltage switchgear and controlgear - Part 1: 43 
General rulesIEC 60950-1:2005+AMD1:2009+AMD2:2013 CSV, Information technology equipment – 44 
Safety – Part 1: General requirements 45 

IEC 61032:1997, Protection of persons and equipment by enclosures - Probes for verification 46 

IEC 61140:2016, Protection against electric shock – Common aspects for installation and equipment 47 

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic safety-related 48 
systems 49 

IEC 61730-1:2016, Photovoltaic (PV) module safety qualification – Part 1: Requirements for construction 50 

IEC 61730-2:2016, Photovoltaic (PV) module safety qualification – Part 2: Requirements for testing 51 

IEC TS 61836 :2016, Solar photovoltaic energy systems - Terms, definitions and symbols 52 

IEC 62108:2019, Concentrator photovoltaic (CPV) modules and assemblies – Design qualification and 53 
type approval  54 

IEC 62670-1:2013, Concentrator photovoltaic (CPV) performance testing – Part 1: Standard conditions 55 

IEC 62305-2:2010, Protection against lightning - Part 2: Risk management 56 

IEC 62305-3:2010, Protection against lightning - Part 3: Physical damage to structures and life hazard 57 

IEC 62548:2016, Photovoltaic (PV) arrays - Design requirements 58 

IEC 62368-1, Audio/video, information and communication technology equipment - Part 1: Safety 59 
requirements 60 

IEC 62790:2020, Junction boxes for photovoltaic modules - Safety requirements and tests 61 

IEC 62852:2014/AMD1:2020, Amendment 1 - Connectors for DC-application in photovoltaic systems - 62 
Safety requirements and tests 63 

ISO 179-1, Plastics -- Determination of Charpy impact properties -- Part 1: Non-instrumented impact 64 
test 65 

ISO 261, ISO general-purpose metric screw threads – General plan 66 

ISO 262, ISO general-purpose metric screw threads – Selected sizes for screws, bolts and nuts. Media 67 
and price 68 

ISO 527-1, Plastics -- Determination of tensile properties -- Part 1: General principles 69 

ISO 1456, Metallic and other inorganic coatings – Electrodeposited coatings of nickel, nickel plus 70 
chromium, copper plus nickel and of copper plus nickel plus chromium 71 

ISO 1461, Hot dip galvanized coatings on fabricated iron and steel articles -- Specifications and test 72 
methods 73 

ISO 2081, Metallic coatings – Electroplated coatings of zinc on iron or steel 74 
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ISO 2093, Electroplated coatings of tin - Specification and test methods 75 

ISO 4892-2, Plastics – Methods of Exposure to Laboratory Light Sources – Part 2: Xenon Arc Lamps 76 

ENV 1187-1 to -4, Test methods for roof coverings under the influence of a thermal attack of burning 77 
brands and radiant heat 78 

ANSI/UL 746B, Standard for Polymeric Materials - Long Term Property Evaluations 79 

UL 746C, Standard for Polymeric Materials - Use in Electrical Equipment Evaluations 80 

UL 1703, Standard for Flat-Plate Photovoltaic Modules and Panels 81 

ASTM E162-13, Standard Test Method for Surface Flammability of Materials Using a Radiant Heat 82 
Energy Source 83 
IEC62790, Junction boxes for photovoltaic modules - Safety requirements and tests 84 

 85 

3 Terms and definitions 86 

For the purposes of this document, the terms and definitions given in IEC 60050, IEC 60664-1, IEC TS 87 
60904-1-2, IEC 61140, IEC TS 61836 and the following apply. 88 

ISO and IEC maintain terminological databases for use in standardization at the following addresses: 89 

• IEC Electropedia: available at http://www.electropedia.org/ 90 

• ISO Online browsing platform: available at http://www.iso.org/obp 91 

See Figure 1 to Figure 4 as schematics of various types of CPV. 92 

3.1  93 
concentrator 94 
term associated with photovoltaic devices that use concentrated sunlight 95 

3.2  96 
concentrator cell 97 
basic photovoltaic device that is used under the illumination of concentrated sunlight 98 

3.3  99 
concentrator optics 100 
optical device that performs one or more of the following functions from its input to output: increasing 101 
the light intensity, filtering the spectrum, modifying light intensity distribution or changing light direction 102 

Typically, it is a lens or a mirror. A primary optics receives unconcentrated sunlight directly from the 103 
sun. A secondary optics receives concentrated or modified sunlight from another optical device, such 104 
as primary optics or another secondary optics. 105 

3.4  106 
concentrator receiver 107 
group of one or more concentrator cells and secondary optics (if present) that accepts concentrated 108 
sunlight and incorporates the means for thermal and electric energy transfer 109 

A receiver could be made of several sub-receivers. The sub-receiver is a physically standalone, smaller 110 
portion of the full-size receiver. 111 
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3.5  112 
concentrator module 113 
group of receivers, optics, and other related components, such as interconnection and mounting, that 114 
accepts unconcentrated sunlight 115 

All of the above components are usually prefabricated as one unit, and the focus point is not field 116 
adjustable. A module could be made of several sub-modules. The sub-module is a physically stand-117 
alone, smaller portion of the full-size module. 118 

3.6  119 
concentrator assembly 120 
group of receivers, optics, and other related components, such as interconnection and mounting, that 121 
accepts unconcentrated sunlight  122 

All of the above components would usually be shipped separately and need some field installation, and 123 
the focus point is field adjustable. An assembly could be made of several sub-assemblies. The sub-124 
assembly is a physically stand-alone, smaller portion of the full-size assembly. 125 

3.7   126 
normal condition 127 
condition in which all means for protection against hazards are intact 128 

3.8  129 
single fault condition 130 
condition in which one means for protection against a hazard is defective or one fault is present which 131 
could cause a hazard 132 

3.9  133 
creepage distance 134 
shortest distance along the surface of the insulating material between two conductive parts 135 

3.10  136 
clearance 137 
shortest distance in air between two conductive parts 138 

3.11  139 
solid insulation 140 
solid insulating material interposed between two conductive parts 141 

3.12  142 
cemented joint 143 
insulating adhesive material that provides a reliable bond between two materials for which it has been 144 
evaluated to adhere 145 

Two separate materials that have been cemented together with an insulating adhesive material can be 146 
considered as a solid insulating material. 147 

3.13  148 
comparative tracking index 149 
CTI 150 
numerical value of the maximum voltage in volts which a material can withstand without tracking and 151 
without a persistent flame occurring under specified test conditions 152 

3.14  153 
transient overvoltage 154 
short-duration overvoltage of few milliseconds or less, oscillatory or non-oscillatory, usually highly 155 
damped 156 
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Transient overvoltages may be immediately followed by temporary overvoltages. In such cases the two 157 
overvoltages are considered as separate events. 158 

IEC 60071-1 defines three types of transient overvoltages, namely slow-front overvoltages, fast-front 159 
overvoltages and very fast-front overvoltages according to their time to peak, tail or total duration, and 160 
possible superimposed oscillations. 161 

3.15  162 
partial discharge 163 
electric discharge that only partially bridges the insulation between conductors 164 

A partial discharge may occur inside the insulation or adjacent to a conductor. 165 

Scintillations of low energy on the surface of insulating materials are often described as partial 166 
discharges but should rather be considered as disruptive discharges of low energy, since they are the 167 
result of local dielectric breakdowns of high ionization density, or small arcs, according to the 168 
conventions of physics. 169 

3.16  170 
conformal coating <for printed wiring boards> 171 
electric insulating coating applied to loaded printed wiring boards to produce a thin layer conforming to 172 
the surface to provide a protective barrier against deleterious environmental effects 173 

3.17  174 
pollution 175 
any addition of foreign matter, solid, liquid or gaseous that can produce a permanent reduction of 176 
dielectric strength or surface resistivity of the insulation. 177 

Ionized gases of a temporary nature are not considered as to be a pollution. 178 

3.18  179 
electrical hazard 180 
potential source of harm when electric energy is present in an electrical installation 181 

Limited in this document to 75 V DC or greater. 182 

4 Sampling 183 

For non-field-adjustable focus-point CPV systems or modules, at least 6 standard production modules 184 
are required to complete a full test protocol including all the specified tests, plus one special module, 185 
prepared for the bypass/blocking diode thermal test (intrusive or non-intrusive) and CPV Temperature 186 
test. For details, see Figures 7 and 8 and. Sample size has been optimized to reduce number of samples 187 
in a combined program with IEC 62108. 188 

For field-adjustable focus-point CPV systems or assemblies, at least 7 receivers (including secondary 189 
optics sections, if applicable) and at least 9 primary optics – referred to hereafter as mirrors – are 190 
required to complete all the specified tests, plus one special receiver for the bypass/blocking diode 191 
thermal test (intrusive or non-intrusive). 192 

For details, see Figures 9 and 10 and. Sample size has been optimized to reduce number of samples 193 
in a combined program with IEC 62108. 194 

In the case that a full-size module or assembly is too large to fit into available testing equipment, such 195 
as environmental chambers, or a full-size module or assembly is too expensive (e.g., for a 20 kW 196 
reflective dish concentrator system, 9 receiver samples account for 180 kW of PV cells), a smaller 197 
representative sample may be used. However, even if representative samples are used for the other 198 
test, a full-size module or assembly should be installed and tested for outdoor exposure. This can be 199 
conducted either in the testing lab, or through on-site witness. 200 
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Representative samples shall include all components, except some repeated parts. If possible, the 201 
representative samples should use sub-receivers, sub-modules, or subassemblies. During the design 202 
and manufacturing of the representative samples, much attention shall be paid to reach the maximum 203 
similarity to the full-size component in all electrical, mechanical, and thermal characteristics related to 204 
quality and reliability. Specifically, the cell string in representative samples should be long enough to 205 
include at least two bypass diodes, but in no case less than ten cells. The encapsulations, interconnects, 206 
terminations, and the clearance distances around all edges shall be the same as on the actual full-size 207 
products. Other representative components, including lens/housing joints, receiver/housing joints, and 208 
end plate/lens shall also be included and tested. 209 

Test samples should be taken at random from a production batch or batches. When the samples to be 210 
tested are prototypes of a new design and not from production, or representative samples are used, 211 
these facts shall be noted in the test report (see Clause 6). 212 

The test samples shall have been manufactured from specified materials and components in accordance 213 
with the relevant drawings and process instructions and have been subjected to the manufacturer’s 214 
normal inspection, quality control, and production acceptance procedures. They shall be complete in 215 
every detail and be accompanied by the manufacturer’s handling, mounting, connection, and operation 216 
manuals. Samples shall not be subjected to other special procedures that are not a part of standard 217 
production. 218 

If the intrusive bypass/blocking diode thermal test is to be performed, an additional specially 219 
manufactured receiver or module is required with extra electrical and thermal detector leads so that 220 
each individual diode can be accessed separately. 221 

Full document details: 22/30446848 DC

http://www.avadocuments.com/doc/22-30446848-dc
http://www.avadocuments.com/doc/22-30446848-dc


 – 16 – IEC CD 62688 © IEC 2022 

 222 
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Figure 1 – Schematic of a point-focus dish PV concentrator 223 

 224 

Figure 2 – Schematic of a linear focus trough PV concentrator 225 
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 226 

Figure 3 – Schematic of a point-focus Fresnel lens PV concentrator 227 
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Figure 4 – Schematic of a linear-focus Fresnel lens PV concentrator 229 

5 Marking 230 

5.1 Nameplate 231 

Each module or assembly shall carry the following clear and indelible markings: 232 

• name, monogram or symbol of the manufacturer; 233 

• type or model number; 234 

• serial number; 235 

• polarity of terminals or leads (colour coding is permissible); 236 

• maximum system voltage; 237 

• Application class of product. 238 

• maximum over-current protection rating, as verified by the Reverse Current Overload test; 239 

• nominal values of maximum output power at concentrator standard operating conditions (CSOC) as 240 
defined in IEC 62670-1 specified for the product type after preconditioning; 241 

• rated voltage at open-circuit at CSOC; 242 

• rated current at short-circuit at CSOC; 243 

• β, the temperature coefficient of open circuit voltage. 244 

The date and place of manufacture shall be marked on the module or be traceable from the serial 245 
number. 246 

CSOC – (Concentrator Standard Operating Conditions) 247 

• Irradiance: 900 W⋅m-2 direct normal irradiance. 248 

• Temperature: 20 °C local ambient temperature. 249 

• Spectrum: Direct normal AM1.5 spectral irradiance distribution consistent with conditions described 250 
in IEC 60904-3. 251 

• Wind speed: 2 m/s  252 

5.2 Hazards 253 

5.2.1 High intensity light 254 

Where there is a possibility of eye hazard from high intensity reflected or direct beam light – based on 255 
proximity, a sign shall be located in an area near the system and be legibly marked with the following 256 
words, or equivalent: 257 

“CAUTION: HIGH INTENSITY LIGHT – This product reflects or concentrates light at high 258 
concentration – Use appropriate eye protection when near” 259 

If a unit allows access to concentrated irradiance above a maximum geometric ratio of 3X, there shall 260 
be marking located in the vicinity of the hazard, where readily visible, with the following words, or 261 
equivalent: 262 

“CAUTION: HIGH INTENSITY LIGHT – To reduce the risk of burns – Keep Away” 263 

5.2.2 Field connections 264 

Connectors not rated for disconnection under load shall be marked (See Figure 5): 265 
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“CAUTION: Do not disconnect under load” 266 

 267 

Figure 5 – Field connection warning label 268 

[Image Ref: IEC 62852 (EN 50521), Connectors for photovoltaic systems. Safety requirements and tests] 269 

5.2.3 Hot surfaces 270 

A unit that exceeds the temperature limits specified in Table 1 shall be legibly marked, where readily 271 
visible after installation, with the words, or equivalent (See Figure 6): 272 

“CAUTION: HOT SURFACES – To reduce the risk of burns – DO NOT TOUCH” 273 

Accessible surfaces shall not exceed the values of the table below in NORMAL CONDITION, or 105 °C 274 
in SINGLE FAULT CONDITION, at an ambient temperature of 40 °C, or the maximum rated ambient 275 
temperature if higher. 276 

If accessible heated surfaces are necessary for functional reasons, they are permitted to exceed the 277 
values of the table below in NORMAL CONDITION and to exceed 105 °C in SINGLE FAULT CONDITION, 278 
provided that they are recognizable as such by appearance or function or are marked with symbol below. 279 

 

IEC 60417 – 5041 Caution, hot surface 

Figure 6 – Symbol for hot surface can be used 280 

Surfaces protected by guards that prevent them from being touched accidentally are not considered to 281 
be easily touched surfaces, provided that the guards cannot be removed without the use of a tool. 282 

Table 1 – Touch temperature limits 283 

Part Limit  
 °C 

1 Outer surface ENCLOSURE  

a) Metallic 70 

b) Non-metallic 80 

c) Small areas that are not likely to be touched in NORMAL USE 100 

 284 

If a SINGLE FAULT CONDITION results unavoidably in another SINGLE FAULT CONDITION, the two 285 
failures are considered as one SINGLE FAULT CONDITION. 286 

6 Report 287 

Following completion of the procedure, a certified report of the tests shall be prepared by the test agency. 288 
Each certificate or test report shall include at least the following information. 289 

a) A title; 290 
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