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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TERRESTRIAL PHOTOVOLTAIC (PV) MODULES -
GUIDELINES FOR INCREASED CONFIDENCE IN PV
MODULE DESIGN QUALIFICATION AND TYPE APPROVAL

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for s
all national electrotechnical committees (IEC National Committees). The obje
international co-operation on all questions concerning standardization in the electf|

this end and in addition to other activities, IEC publishes International Stangd i e ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides affe d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a ¢ mittee interested
in the subject dealt with may participate in this preparatory work. i 3

governmental organizations liaising with the IEC also participate in thi . |B aborates closely

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matte
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

possible, an international
s representation from all

Independent certification bodies provide conformity
marks of conformity. IEC is not responsible for any

9) Attention is™drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IE€ shall pot be held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification when

» the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

» the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC TS 62941, which is a technical specification, has been prepared by IEC technical
committee 82: Solar photovoltaic energy systems.
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The text of this standard is based on the following documents:

FDIS Report on voting
82/994/DTS 82/1049/RVC

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

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

The committee has decided that the contents of this publication will remain_unchanged until
the stability date indicated on the IEC web site under "http://webstore " in the data
related to the specific publication. At this date, the publication will be

e Transformed into an International standard
e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be is ata at@iate.

O
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TERRESTRIAL PHOTOVOLTAIC (PV) MODULES -
GUIDELINES FOR INCREASED CONFIDENCE IN PV
MODULE DESIGN QUALIFICATION AND TYPE APPROVAL

1 Scope

This Technical Specification is applicable to sites manufacturing photovoltaic (PV) modules
certified to IEC 61215 or IEC 61646 for design qualification and type approval. The design
qualification and type approval of PV modules depend on appropriate petheds for product

IEC 62108. These guidelines also form the basis for factory
various certifying and auditory bodies.

guideline, PV modules are expected to
test sequences in IEC 61215, IEC 61646

odules independent of design and
technology i.e. flat pane taj¢ (CPV). Quality controls for CPV and
nonconventional flat-plp a i differ)somewhat from those of more conventional
designs; this technical|specifica S

2 Normative r;

The following docym e-or'in part, are normatively referenced in this document and
are indispengabte i 9 ation. For dated references, only the edition cited applies. For
gst edition of the referenced document (including any

IEC 60812, Ana
analysis (FMEA)

IEC 60891, Photovoltaic devices — Procedure for temperature and irradiance corrections to
measured |-V characteristics

IEC 60904-1, Photovoltaic devices — Part 1: Measurement of photovoltaic current-voltage
characteristics

IEC 60904-2, Photovoltaic devices — Part 2: Requirements for photovoltaic reference devices

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

IEC 60904-4, Photovoltaic devices — Part 4: Reference solar devices — Procedures for
establishing calibration traceability


https://standards.iteh.ai/catalog/standards/iec/3e0adcc5-10a3-4ae3-884d-1b4e8d5f54ef/iec-ts-62941-2016

IEC TS 62941:2016 © IEC 2016 -7-

IEC 60904-7, Photovoltaic devices — Part 7: Computation of the spectral mismatch correction
for measurements of photovoltaic devices

IEC 60904-9, Photovoltaic devices — Part 9: Solar simulator performance requirements

IEC 61215, Crystalline silicon terrestrial photovoltaic (PV) modules — Design qualification and
type approval

IEC 61646, Thin-film terrestrial photovoltaic (PV) modules — Design qualification and type
approval

IEC 61730-1, Photovoltaic (PV) module safety qualification — Part 1;
construction

equirements for

IEC TS 62915, Photovolfa
qualification

IEC TS 62916, iode ¢ atic\diseharge susceptibility testing for PV modules’

ISO/IEC Guide 98,3 3 q inyNOf measurement — Part 3: Guide to the expression of

and the following~apply.

3.1

containment

action taken to protect the customer from the effect of a situation. Containment may include
correcting an existing situation or adding additional screening or retesting

3.2

control plan

documented description of the systems and processes required for controlling the product and
process quality by addressing the key characteristics and engineering requirements

1 To be published.
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3.3
customer
end user, investor, installer who purchases modules from the organization

3.4

design lifetime

design target period during which PV modules are expected to safely satisfy the specified
performance under the specified conditions

Note 1 to entry: Specified conditions include application of use, installation environment configurations and
operation conditions of the PV module in use. The design target period is set considering changes in performance
of PV modules due to aging degradation of parts and materials used in the stated environment.

3.5

Design Failure Mode and Effects Analysis
DFMEA

application of the Failure Mode and Effects Analysis
product/service

(FMEA

3.6
define, measure, analyse, improve and control
DMAIC

data-driven quality strategy for improving processg
quality initiative

part of a Six Sigma

3.7
electrostatic discharge
ESD

Note 1 to entry: Electrosta

3.8 Q
Failure, Modes a

FMEA

document that

potential modg s1ity of effects of failure, along with an evaluation of the
likelihood of ease of detection

Note 1 to EA\provides\a mechanism to prioritize the risks and take appropriate mitigation steps.

3.9

key materials
materials that affect safety, reliability, or product performance of the PV module

Note 1 to entry: Key materials may include indirect materials. Those materials which are used during the
manufacturing process of PV modules, but are not found in the end product. In most chemical processes,
catalyzers are indirect materials.

3.10

organization

entity that supplies modules to the customer and that has responsibility for design, production,
and after-service for the modules

Note 1 to entry: The organization may subcontract some of its responsibilities for design, production, and the
after-sales service.

3.11

out of box audit

pre-shipment audit

is meant to simulate what a customer would experience when they open the packing box
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Note 1 to entry: Usually the out-of box audit is carried out as follows: Samples of crates or packing boxes are
taken from the delivery waiting for shipment and audited for compliance to packing, labeling instructions,
documents along with the product, and finally the product itself. Product is verified for compliance to customer
requirements including visual, dimension and functional. Non-conformances from these audits are escapes from
the processes and outgoing inspection controls. These non-conformances are analyzed and fed back to improve
the processes and controls to prevent recurrence.

3.12

out of control action plan
OCAP

supporting document to an SPC (Statistical Process Control) chart. An OCAP is typically
presented as a flowchart that guides manufacturing floor employees' reactions to out-of-
control situations. An OCAP consists of activators (which define out-of-control conditions);
checkpoints (which are likely causes for the conditions); and terminators (which contain the
action that should resolve the conditions). OCAPs should be dynamic and’updated continually
as and when new knowledge and information become available. A fregue mrring OCAP
activator is an indication of a systemic issue in the process

3.13

Plan, Do, Check, Act

PDCA

four-step process for quality improvement

to affect the desired change.

3.14

performance warranty
warranty provided by the party e
performance of PV modulg

3.15

Process Failure Mode
PFMEA

the entire life cycle of a product from inception, through engineering
service and disposal of manufactured products

3.17
prototype

early sample, model, or release of a product built to test a concept or process, but may not
have been produced with the intended future processes

3.18

Quality Management System

QMs

formalized system that documents the structure, responsibilities, and procedures required to
achieve effective quality management

3.19

quality plan

document, or several documents, that together specify quality standards, practices, resources,
specifications, and the sequence of activities relevant to a particular product, service, project,
or contract
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