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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RECOMMENDATIONS FOR RENEWABLE ENERGY
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

Part 10: Silicon solar module visual inspection guide

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.

A PAS is a technical specification not fulfilling the requirements for a standard, but made
available to the public.

This PAS is based on the document by Zayed Energy and Ecology Centre, Version 1.8,
2016-12-01, K. Sinclair and M. Sinclair.

IEC PAS 62257-10 has been processed by IEC technical committee 82: Solar photovoltaic
energy systems.
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The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
82/1274/DPAS 82/1312/RVDPAS

Following publication of this PAS, the technical committee or subcommittee concerned may
transform it into an International Standard.

This PAS shall remain valid for an initial maximum period of 2 years starting from the
publication date. The validity may be extended for a single period up to a maximum of
2 years, at the end of which it shall be published as another type of normative document, or
shall be withdrawn.

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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INTRODUCTION

This document is organized into a terminology section and a checklist, followed by a table
cataloguing and describing the defects to be visually inspected. The schematics in the
terminology section describe where each component is found on a common solar PV module.
A severity rating is also defined to give users guidelines on how concerning a particular defect
may be. In the checklist and the catalogue of defects, defects have been organized by the
component of the module on which they appear, followed by severity rating. The order in
which components are inspected goes from the back to the front of the module, following a
procedure developed elsewhere [3]1. The catalogue of defects is subdivided into two sections:
the first referring to defects that might be found on new modules, and the second describing
defects that might appear over time. This document is principally focused on defects that are
observable at the beginning of product life. Selected significant defects that may appear over
time are also included for completeness and to address the second-hand market.

This document was developed as a response to observations of sub-standard quality and
counterfeit solar products present in developing world markets. Many consumers and retailers
are not aware of the presence of significant visually observable defects that may limit
performance and/or lead to premature product failure. Nor are they aware that good quality
PV modules should last 25 years or more. Note that no amount of visual inspection or
electrical product testing can guarantee that a module will perform reliably for 25 years.

Although visual inspection cannot catch all possible defects, it can be used as a screening
method to identify poor performing products and potential early failure modes. This document
was designed with the intention of being a quick tool that is inexpensive to implement, as it
does not require any test equipment. Although helpful, no prior knowledge of solar
photovoltaics is required to benefit from this guide, and an inspector should be able to be
trained in its use in two days or less.

1 Numbers in square brackets refer to the Bibliography. Documents
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RECOMMENDATIONS FOR RENEWABLE ENERGY
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

Part 10: Silicon solar module visual inspection guide

1 Scope

This document is designed to be used as a guide to visually inspect front-contact poly-
crystalline and mono-crystalline silicon solar photovoltaic (PV) modules for major defects
(less common types of PV modules such as back-contact silicon cells or thin film technologies
are not covered herein). The modules under consideration may be of any size or rated power,
however some specific use-cases for solar modules may have different requirements and
therefore adaption of this document is application and institution dependent (ex. labelling may
not be present for a solar module sold as part of a small off-grid lighting kit). This document is
meant to supplement and support rather than replace international testing standards (for
example IEC 61215 or UL 1703 [1], [2]). A lack of visually observable defects is necessary but
not sufficient to determine if a module would pass IEC 61215 testing.

Several applications could be envisioned for this document, including use by:

e border agents to inspect product shipments at ports of entry to a country. Standardized
rejection criteria could be used as grounds for barring defective products for import in
conjunction with an adopted IEC standard such as IEC 61215;

o standards agencies or regulatory authorities in search and seizure efforts. A tool that can
be used onsite to determine if defective or fraudulent products are found for sale in
markets;

o retailers/distributors to ensure they are receiving acceptable quality products from
manufacturers;

¢ installers/technicians when selecting product from retailers or distributors for customers;

e educators as a teaching tool for students of solar energy, for example when training
technicians;

e inspectors of already installed solar products to catalogue defects and attempt to trouble-
shoot failures.

However, as this guide deals primarily with new modules, alternative tools are recommended
for this task (see for example [3]).

2 Normative references

There are no normative references in this document.
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3 Terms, definitions, symbols and abbreviated terms

3.1 Clarification of terminology
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3.2 Clarification of severity rating

Efforts were made by the authors to provide a comparative rating of the severity of the
defects. The range of the scale indicates influence to performance and/or reliability, and is
given is from 1 (low severity) to 5 (high severity). A range is provided when the severity of a
defect can vary, for example with the size of the affected area. An additional icon is given if
the defect poses a potential safety risk to the installer or the end user. The authors assume
no liability for actions taken as a result of this document.
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Colour and position
indicates severity rating

Scale range

Symbol indicates defect
impacts sefety
IEC

Key

S Symbol indicating a safety risk, separate from quantitative scale

-

The defect is an indicator of poor quality with no direct effect on performance or reliability

2 The defect has a minor impact on performance and/or reliability

3 The defect has a moderate impact on performance and/or reliability

4 The defect has a high impact on performance and/or reliability

5 The defect is indicative of a major quality issue, a critical failure, or a counterfeit panel
4 Recommendations

4.1 General

The following subclauses provide recommended guidelines for the use of this document. This
includes recommendations on an inspection procedure and accept/reject criteria.

Institutions may choose to adapt the checklist into a format unique to the needs of the given
application. A cover page could be used to accomplish this. For example, different
institutions/application might require specific administrative details to be recorded beyond the
fields of module ID, inspector and date that are currently included (ex. location, reason for
inspection, shipment, company, actions taken, comments, etc. ).

4.2 Inspection procedure

The following procedure should be followed for each product lot to be inspected (ex.
shipment, retail location, installation, etc.).

a) ldentify and differentiate the different product types/sizes to be inspected within the lot.

b) Select a minimum of 8 samples of each size/type randomly for inspection (see IEC 61215
for sampling recommendations). Care should be taken to select samples from different
locations (boxes, containers, etc.) within a lot (for example do not simply select the first 8
samples that are seen). Depending on the application this may not be sufficient: for
example, if inspecting existing modules at a solar installation, it would likely be desirable
to inspect 100 % of samples.

c) The inspector should complete one checklist per sample, proceeding through the list of
defects in the order in which they are presented in order to ensure completeness.

1) For each defect in sequence complete the checklist with an indication of defect
presence, severity and whether or not the defect represents a potential safety risk.

2) Depending on the requirements and the resources of the institution, it may be of
interest to take photos of defects for inclusion in an inspection report, along with
overview photos of the front, back, and label of a module.

3) If further information or clarification is needed, refer to the detailed catalogue of
defects which includes a description of the affected component, defect photos, a
description of the defect, why it is important and guidelines on assessing defect

severity.
ocuments

4) For used samples, both “new” and “used” checklists should be comuiatd in this order.
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