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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 standardizati mprising
all i promote
interpational co-operation on all questions concerning standardization in the electf| ic flelds. To
this i ifications,
Techpical , i i ificati i 3 as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a ¢ i interested
in th i nd non-
govefnmental organizations liaising with the IEC also participate in thi AE b closely
with [the International Organization for Standardization (ISO) in dccorda W iti hined by

2) The formal decisions or agreements of IEC on technical matte S possible, an intefnational
consgnsus of opinion on the relevant subjects since eac ) s representation|from all
inter¢sted IEC National Committees

3) IEC icati i i se and are accepted by IEC |National
Com € e sufe that the technical conternt of IEC

Publications is accurate, 3 for any

4) In order to promote international uniformify, IEC_NationaNCommittees undertake to apply IEC Puflications

tran iyergence
betwe icated in
the |4

5) IEC Independent certification bodies provide cgnformity
assep marks of conformity. IEC is not responsiblg for any
servip

6) Allu

7) No li erts and
mem gmage or
other es) and
expe her IEC
Publi

8) Attenti ications is
indis

9) Attenti ibject of
pater

The maitv task of IEC technical committees is to prepare International Standafds. In

exceptienal-eireumstances—atechricalcommitteemaypropese—thepubleation—efatechnical

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 c
the stg
related

A biling

Tra
rec
with
rep
am

mittee has decided that the contents of this pllhlinnfinn will remain ||nr\hangnd until

bility date indicated on the IEC web site under "http://webstor¢.i e data
to the specific publication. At this date, the publication will be

nsformed into an International standard
bnfirmed,

drawn,

aced by a revised edition, or

ended.

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

W
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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 gualification and type approval. The design
qualifigation and type approval of PV modules depend on appropriate metheds for

and process design, as well as appropriate control of materials a

manufgcture the product. This technical specification lays out be

design] manufacturing processes, and selection and control

manufgcture of PV modules that have met the requirements of IE

IEC 62(108. These guidelines also form the basis for factory
variouq certifying and auditory bodies.

The oLject of this technical specification is to provide™qnore ce i ngoing
consisfency of performance and reliability of certifig¢ i of this
techniqal specification are defined with the assumspti 3 i stem of
the organization has already fulfilled 3 quality
managgment system. By maintaining ith this
guideline, PV modules are expected to pom the
test seqquences in IEC 61215, IEC 61646

This technical specificatiof\i 5pli 3 odules independent of design and
technology i.e. flat pane : tajc (CPV). Quality controls for CRV and
noncorjventional flat-plp a i differ)somewhat from those of more convgntional

designs; this technical

rmative r;
The fol

are indj
undate
amendm

2 Ng

e-or'in part, are normatively referenced in this documént and
ation. For dated references, only the edition cited appliges. For
gst edition of the referenced document (including any

IEC 60 is tgchniques for system reliability —Procedure for failure mode and|effects
analys

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
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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 61 30-T, Photovoltaic (PV] module safely qualification — Part 1;
constryction

quirements for

IEC 61[30-2, Photovoltaic (PV) module safety qualification — Part 2{ Requi esting
IEC TS 61836, Solar photovoltaic energy systems — Terms, defiqiti
IEC 61B53-1, Photovoltaic (PV) module performance testing amy g j Part 1:
IEC 62108, Concentrator photovoltaic (CPV) m¢ fication
and tyne approval

IEC 62)59-1, Photovoltaic (PV) modules 9 i on and
shipping of module package units

IEC TS 62915, Photovolfa
qualifigation?

safety

1

IECTS DS

ISO/IEC Guide 98,3 3 g i sion of
uncertginty in meQsuxer

3 Ter

For the
and the

61836
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
DFME

application of the Failure Mode and Effects Analysis
produc}/service

(FMEA spe ally to

3.6
define]| measure, analyse, improve and control
DMAIC
data-difiven quality strategy for improving processg
quality |initiative

Sigma

3.7
electrgstatic discharge
ESD

sudden
electridal short, or dielectric breakdow

act, an

Note 1 t¢ entry: Electrosta

3.8 Q
Failurd, Modes a

FMEA
document that defi o cludes
potentigl modeg s1ity of effects of failure, along with an evaluation| of the
likelihopd of €hei ease of detection

Note 1t : EAProvides\a mechanism to prioritize the risks and take appropriate mitigation steps.

3.9
key materials
materiglsithat 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);
checkpai i i ifi : i i ain the
action that should resolve the conditions). OCAPs should be dynamic and’up tinually
as and|when new knowledge and information become available. A fre 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

Note 1 tp entry: In the first step (Plan), a way to affect improjvemént)is deVv Do), the
plan is g p \ hat was
predicted and what was observed in the previouys . 8 6 | system
to affect|the desired change.

3.14
performance warranty
warranty provided by the party e
performance of PV modulg

ecified
5

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

ay 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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3.20
repeatability

variation in measurements obtained when one measurement device is used several times by

the same person to measure the same characteristic on the same product

3.21
reproducibility

variation in measurements made by different people using the same measuring device to

measure the same characteristic on the same product

3.22

statistical capability
statistital measure of the inherent process variability of a given characteristic\in cam
to the gpecification limits

3.23
statist|cal process control
SPC
application of statistical techniques to control and monitor p
stability and predictability of a process

d to determ

3.24
supplier
providgr of materials to an organizatior

4 Dag

Record
of ma
neces

retaine

Record
Analys

5 Re

51 |

In addifion to-the\basi¢ QMS-required resource planning, the organization shall determ
providg the resources needed to maintain the product warranty system, including prov

after-sales service and for identifying cause of failure and any appropriate follow-up
such az—aﬁmwmﬁm‘nrqmrwmm—.

5.2 Succession planning

barison

ine the

rement
at are
hall be

formity

ne and
sion of
actions

The organization shall plan for succession for key functions that affect customer satisfaction,

quality, reliability, safety, and performance.

6 Product realization

6.1 General

The organization is required to implement a recognized basic QMS. In addition, the fo
requirements shall also apply.

llowing
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6.2

Planning of product realization

In planning product realization, the organization shall also determine the following, as
appropriate:

a) Product certification requirements.

b) Design lifetime aligned with the stated warranty under specific conditions
documented method to ensure compliance to stated warranty by a combination of product

reli

ability and after-sales services.

c) Recycling requirements at the end of the modules’ lifetime.

and a

d) Quality assurance and control measures to be applied to production to meet requirements

of t Vstamdards:

as

f) Pagkaging, storage and transportation requirements.

efined in future IEC TS 62916 or as appropriate.

PV indpstry, the development and lagnch\ of

product warranty as well as custome

proces

The pr
will be

The regycling require

5 may be required.

pduct certification
nstalled.

installed.

ESD rg¢quirement gk

standafd.

6.3 Determinatio oRrec

The organizatio sKa grmine product warranty workmanship and power degradati
its relationshi i ifetime under specified and intended use conditions.

The ofganization shall incorporate requirements arising from applicable previous

and shall

at the
nipping

e, shall

in the
of the
jement

odules

will be

ivalent

on and

failure

informatien, customer complaints, competitive analysis, supplier feedback, and other

inputs.

nternal

The organization shall maintain traceability to these requirements.

The organization shall establish a method for specifying the nameplate power of a module
with an allowed tolerance at standard test conditions per IEC 61215, IEC 61646, or IEC 62108
(see 6.9.2 for proper control of solar simulators).

6.4

Review of requirements related to the product

The organization shall ensure that all modified product, not covered by the retest guidelines
as defined in future IEC TS 62915, is qualified to all related type designs and that the
modified product is evaluated for impact on the warranty.

The organization shall identify and document all limitations on product application.
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The organization shall identify critical areas for ESD control, where appropriate.

ESD requirement should consider ANSI/ESD S20.20, future IEC TS 62916 or equivalent
standard.

6.5 Customer communication

The organization shall also determine and implement effective arrangements for
communicating with customers in relation to the following:

a) Safety, workmanship warranty, output power warranty and installation guidelines including
electrical and mechanical installation instruction.

b) Ap;l)lication notes detailing specific attention and care needed to segcure
lifefime of the installed configuration.

odule |design

c) Thg definition of a warrantable defect or safety critical defect a cess to

mahage stated defects, and

d) Prgduct recall notices.

NOTE ‘fInformation” includes, but is not limited to, specifications
“installatjon” manuals.

material, {ncluding

6.6 Organization manufacturing feasibility

The ofganization shall investigate, 5 nt the
manufgcturing feasibility at the necéssa & ontract
where applicable.

The organization shall manage the ris

6.7 Design and develop
6.7.1 Design and
The organizatior@ '

a) Thg

b) Thg 5s 1€ sign FMEAs as defined in IEC 60812 or equivalent, reliability
tesi ifeti

c) Thg
spqcifications,

6.7.2 | Design and development inputs

The inputs shall also include the following:

nhning.

for process FMEAs as defined in IEC 60812 or equ|valent,
ayouts, control plan, and work instructions.

a) Functional, performance, and safety requirements including design lifetime, power,
maintainability, durability, transportation, timing, and costs, and including the materials
requirements defined in IEC 61730-1.

b) Identification of product, traceability, and packaging requirements.
¢) Requirements for proper handling of product and components for ESD, and
d) Lessons learned from previous designs.

The organization may consider application of IEC draft standard on transportation testing
IEC 62759 when designing packaging materials.


https://iecnorm.com/api/?name=640d742cf1751f94cbf9d92bbd3eea92

IEC TS 62941:2016 © IEC 2016 -13 -

6.7.3 Manufacturing process design inputs

The organization shall identify, document, and review the manufacturing process design input

requirements, including the following:

a) Product design output data.

b) Targets for productivity, process capability and cost.
c) Customers’ requirements, if any, and

d) Lessons learned from previous developments.

The manufacturing process deS|gn includes the use of error- prooflng methods and statistical

nsurate with the r|sks encountered

6.7.4 Design and development outputs

Design[and development outputs shall also include the following:

b) Include design FMEAs as defined in IEC 60812,
durjng design reviews, and a related design q
plaph, and

c) Defline characteristics of the produe
methods and the designated means to
performance.

6.7.5

The manufacturing procegs desj
agains{ manufacturing,pro
proces$ design output st

a) Specificatior@j
b) Mapufacturing prd

c) Mahufacturing
too|.

g) An|ESD-protestion/plan.
h) Errpriproofing methods, as appropriate.

inky:

ns and

e to be updated

iljty test

ructive
broduct

Verified
cturing

jement

Methods for product identification and traceability.

and
k) Process for handling raw materials from the time of their receipt.

)
i) Methods for detection and feedback of product/manufacturing process nonconformities,

Process FMEAs (PFMEAs), or equivalent, should cover the process from material receipt to

product delivery, and where appropriate, installation and maintenance.

6.7.6 Design and development validation

The organization shall include standard requirements from applicable IEC and national

standards for validation of the design.
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Performance testing activities including durability of prototype modules shall be monitored for
timely completion and conformance to requirements. Performance testing shall conform to a
product and process approval procedure including a reliability test plan similar to applicable
standards. As a minimum, prototyped or pre-production PV modules shall be tested according
to IEC 61215, IEC 61646, IEC 61730-1, IEC 61730-2, future IEC TS 62915, IEC 62108, or
equivalent.

Although services may be outsourced, the organization shall be responsible for the
qualification of subcontracted services, including ongoing technical oversight and confirmation
of test results.

Produc ificati i s. This
product and manufacturing process approval procedure should also be applieth\to suppliers of
key materials.

6.7.7 Control of design and development changes

The or cesses
and en rrts and
defined [EC TS
62915.
Tracea
All deg in the
approp

Qualifi

The cgnditions of qualific
considegration the specii

tests should be defined by takihg into
IEC 61215, IEC 61646, IEC 61730-1,

IEC 61f30-2, futu: IE

Such ghanges shall De - o gustomers before applicable tests are verified to be
isati may be necessary prior to release to a custgmer. If
ction, safety, performance, or decrease in reliability of

Materiglsy componelits, and sub-assemblies that have a safety, performance, or refiability
implication”on the finished product and that are purchased from or prepared by a qupplier
require a level of control adequate to ensure that the overall risks are minimal.

The organization shall define a process for the supplier’s notification of changes and ensure
that the supplier maintain traceability of relevant changes. It is the responsibility of the
organization or the manufacturer to ensure that the components, sub-assemblies and
assemblies completed by subcontractors meet the quality plans, including relevant safety and
certification requirements.

The organization shall complete the following actions to ensure their suppliers can meet
product requirements by doing the following:
a) Setupa QMS.

b) Evaluate the quality performance of key materials and audit the supplier of key materials
on a regular basis.
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c) Ensure that materials used in the product conform with material specifications provided by
the organization.

d) Periodically carry out onsite audits to check that:

o the material produced is conformal with applicable organization or manufacturer
specifications;

o the supplier has the capability to deliver the goods on time;

o the supplier maintains product quality consistently, notifies and seeks approval when
there is any change of products, process, and manufacturing location, or significant
process excursion that may affect form, fit, function, reliability, or performance.

e) Urge the supplier to improve its quality performance if necessary, and

f) Apily methods for incoming inspections and preparation of raw materials.

QMS rg¢quirements for key materials may include ISO 9001 complianges

6.8.2 Purchasing information

Purchasing information shall also describe the require ponent

traceability.

6.8.3 Verification of purchasing process

The organization shall have a consistent proce g 5 using
an appfropriate combination of the follgwing :
a) Re
b) Evagluation of statistical data of purtha
c) Regeiving inspection ¢

d) Prgduct evaluation ateris i an independent laboratory or testing facility.

the supplier has been delegated inspection
onformance to requirements, and

e) Evidence of supp
authority ba n

f)  Wheen a deficiercyis ids < we organization shall take appropriate steps (for eample,
out ; CAP rchase

requi

Statisti ards.

6.9 |
6.9.1

The orpanization shall determine methods to monitor the performance and accuracy| of the

H 4 s 4 ol 4 - FH
equipnrentusea i the proguct reantZatron Process:

The organization shall create definitions of product problems and determine rules and
processes to minimize the impact of the problem.

The organization shall inspect the product in-process in addition to performing a final
inspection to ensure that the requirements of the product specification are met and defective
product are prevented from release.

The organization shall provide technical support to customers on how to use the product,
guide customers in trouble-shooting where applicable, and prevent any safety risks.

The organization shall include a statement of the tolerance of the nominal power on the label
of the produced module in accordance with IEC 61215, IEC 61646 or IEC 61208. In addition,
the organization shall include on the datasheet, or other product literature
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a) a statement specifying if the measurement uncertainty is included within the specified
nameplate tolerance in the module label or not,

b) if the uncertainty is not included, a statement specifying that the power measurement
uncertainty is provided to the customer upon request.

6.9.2 Control plan

The organization shall establish control plans for all appropriate processes, sub-assemblies,
components, and materials for the final product. Control plans shall

a) Be based on a risk analysis such as design or process FMEA outputs, or equivalent.

b) List the controls used for the manufacturing process control.

c) Include methods for monitoring of control exercised over special chafacteristics'\(spe 7.2)
deflned by the organization.

d) Include customer required information, if any, and

e) InitlJate a specific out of control action plan (OCAP) when a proce able or
not|statistically capable.

The organization shall review and update control plans whe affects
the product manufacturing process.

The organization shall periodically review contrg bls and

take appropriate corrective actions.

The onganization shall define and mana & d broduct
impacted by an out-of-specification pro
pssible

The organization shall ma
tendengies.

Specifipally, the grgani
perfornmpance rat
The simulator contfg

If mult|ple solar si

sed for
d be statistically based using reference mpdules.
focumented out-of-control action plan for dev|ations.
the control plan shall demonstrate how corfelation

betwegn the solaksimule intained
The or izatj re evelgp a control plan for the measurement procedure that includes
verifyin Kthe module temperature during the scan, placement of the module|on the

simulafor, S ion/of the simulator and data acquisition electronics, and verification
and mdintenance of low-resistance electrical connection to the module.

The variance of temperature shall be controlled. To minimize the uncertainty, the test
temper + flibrated

enough that the variation between the cell junction and measurement point on the module is
less than 1 °C .

If the test temperature is outside of the recommended range, a correction is made for test
temperature and the deviation from test conditions coupled with the uncertainty in
temperature coefficient shall not cause the total uncertainty of the measurement to exceed the
uncertainty indicated on the product label, datasheet, or other product literature.

Solar simulators that have been changed in a way that may affect the performance rating shall
be re-qualified to IEC 60904-9 to ensure the original BBA or better rating is maintained. In
addition, each solar simulator used for performance rating shall be partially re-qualified to
IEC 60904-9 for uniformity of irradiance and temporal stability at a minimum of twice per year.
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Secondary reference modules shall be generated and certified by a recognized certification
body for each specific module type, which can be traceable to international or national
measurement standards. Working reference modules shall be created according to
IEC 60904-2 and IEC 60904-4. The organization shall develop a control plan for the
secondary reference and working reference modules to ensure no significant change occurs
that may affect the rating of the module.

IEC 60891 (temperature and irradiance correction) and IEC 60904-7 (spectral correction) shall
be used to appropriately correct the current and voltage characteristics of a module under test.
IEC 61853-1 shall be used to determine the correction coefficients for irradiance and
temperature effects on the measurement of the module. The organization shall develop a plan
to periodically revalidate the correction coefficients for a specific module type.

Solar gimulator manufacturer’s data may be used to initially validate rsimulator
meets the BBA or better requirement.

Multipl¢ secondary reference modules may be needed becaus ged or
during periods when one secondary reference is out for calibratio

The plan shall also contain elements for the following items;

f) Solr simulator maintained to have adequate spatial’uniforiajty, te Cy, and
spqgctral accuracy (as determined by IEC 60902

NOTE ‘fadequate” implies that the combinatj intie's with the
simulato j %
g) Relerence modules (as defined in i ceable

callpration (per IEC 60904-4) and \that i sed to
perform an adequate p €

6.9.3 Validation of proces

The ofganizatio
provision.

The organizationdsha j Lalified
personhel.

ervices

The orgarizatign shall oduct.
The organizati@n)shal validate the effectiveness of its ESD program, as required.

These requifements are also applicable to key materials from suppliers.

See IEC 61340-5-1 for guidance.
Use of statistical process control is recommended for these processes.

Software applications throughout the life cycle that are important to ensuring product quality,
reliability, performance, or safety should be included.

Software may include firmware.

6.9.4 Identification and traceability

The organization shall document traceability of changes to the product and impact from those
changes for previous and future product deliveries.
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The organization shall ensure traceability of the product, where appropriate, by

a) Tracking product construction to the constituent key raw materials and components used
to the lot/batch level that are traceable back to suppliers, dates, and locations of
manufacture, and,

b) Tracking the product through each process step to the specific machine and time of
processing. For manual process steps, traceability to the operator performing operation
shall be recorded.

6.9.5 Customer property

The organization shall be responsible for protecting customer intellectual property for
OutSOU[CEU PTUOTESSES:

If required, the control methods of customer property should be approved by custoner.

6.9.6 Preservation of product

9-1 or
hat the product [can be
rmation/should be| easily

The packaging method of the PV module shall be testg
equivalent and validated to meet customer requirements a

transpgrted to customer sites properly. Product trge ili
identified from the outside of the packaging.

The organization shall also ensure the/preserya cts and

6.10 Control of monitoy
6.10.1| General

Monitofing and measurs : S enced in the control plan shall be charagterized
by measurement s urfderstand gauge capabilities (repeatability and
reprodiicibility).

Softwaf
shall &

egral part of monitoring and measuring equipmgnt and
ed and validated. For changes that affect configliration,

including & fa-organizdtion shall revalidate monitoring and measurement equigment.
For mag sirement equipment determined to be out of tolerance at the ftime of
calibra be taken to determine impact to the product and

documented_per Cladse 4.

6.10.2 Control of performance rating (IV) measurement equipment

For the equipment used to measure the power performance of the module, the organization
shall maintain a control program compliant to IEC 60891 and IEC 60904 series of standards.
Records of compliance shall be maintained.

The organization shall retain all calibration certificates including the name of the PV institute
that issued the reference device calibration certificate or a report that can be traceable to
international or national measurement standards. This information shall be traceable for each
module manufactured and made available to customers upon request.

Solar simulators shall be initially qualified according to IEC 60904-9 and shall include
characterization of spectrum quality, uniformity of irradiance, and temporal instability of
irradiance.
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Solar simulators with a BBA rating or better are suggested for performance rating of modules,
but the simulator requirement may vary with the solar cell technology, the geometry of the
module, the match between the reference module and the test modules, and the power
measurement uncertainty indicated on the product literature.

Power measurement with solar simulators and the methodology used for performance rating
shall have an initial estimate of the uncertainty according to ISO/IEC Guide 98-3. The
uncertainty analysis shall be re-evaluated at least annually.

7 Monitoring and measurement

71 ustomer satisfaction

The organization shall manage customer complaints in a controlled issues,
and tale corrective and preventive actions, as appropriate. The org an i re that
any ngcessary corrections and corrective actions are take y and

communicated to the customer, where appropriate.

Organigation shall monitor the complaint log for recurring i ¢ jement,
as appfopriate.

The organization shall send quality alert internal o o all"affected manufdcturing

locatiops upon discovery of new failures
Records of such alerts shall be maintained in™a h Clause 4.

process

The organi
assembly or sequenc

process control. The results qf
specifi¢ations, @- i
maintepance instwctians. e

proces$ capability, €9

7.2 l’lonitoring and mea3

all new manufacturing processes (ingluding
ability and to provide additional input for
ool capability studies shall be documented with
of production, measurement and tegt, and

doc qents shall include objectives for manufgcturing
' ; as well as acceptance criteria.

The organizatio QA manufacturing process and tool capability or performgnce as
specifi approval process requirements or organization targeted level.
The or} iz at the control plan and process flow diagram are implemented,
includi

a) Mepsureme

b) Sampling plans.

c) Acceptanee-—eriteria:

d) Preventive maintenance, and

e) Reaction plans when acceptance criteria are not met.
The organization shall use appropriate statistical tools and statistically significant sample

sizes to make decisions that affect quality of process and products at all stages of the life
cycle.

Significant process events, such as a tool change or machine repair, shall be recorded.

The organization shall initiate an out-of-control action plan from the control plan for
characteristics that are either not statistical capability or are unstable. These plans shall
include the containment of product and 100 % inspection, as appropriate. A corrective action
plan shall then be completed by the organization, indicating specific timing and assigned
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responsibilities to ensure that the process becomes stable and capable. The plans shall be
reviewed with and approved by the customer when so required.

The organization shall maintain records of effective dates of process changes through a
change management system. A quality management representative of the QMS shall be
empowered to issue stop-work or stop-ship when nonconforming products are suspected to
exceed specified limits. Records of such events shall be maintained (see Clause 4).

7.3  Monitoring and measurement of product

Measurement of module performance before shipment shall be to a recognized standard such
as |IEC 60904-1 using a defined reference spectrum such as the AM1.5 Global Spectrum

defined in IEC 60904-3.

Contro| of measurement conditions shall minimize the need for b and
correctjon for any deviations from STC according to IEC 60904- gctrum)
and IEC 60891 (correction for temperature and irradiance).

Tests performed on 100 % of the products for validation & js nd safety shall be
carried|out at the final stage of production, and no furthe ~ S hbeling,
and parkaging may be carried out after these tests.

Monitofing and measurement of produgt shall i j { ng the
expected design lifetime of the produ

7.4 QOngoing product monitoring

The organization shall define an ongoing/ i hitoring
program that uses appro ct. The
tests shall be conduct a & edure.

Discovery of failures f iities shall follow 7.8. Corrective action to addrgss the
root cajuse shaIIk

Records of the going/periodic reliability testing/production monpitoring
prografn activities ce actions arising from such activities shall be maiptained
(see Clause A4

7.5 |

The orpanizatis periodically conduct process audits for all manufacturing processes
(including assembty sequencing) to ensure compliance to work instructions, ESD controls,
and coptrol plan.

The organization shall also periodically conduct outgoing quality audits and out-of-box audits
to ensure conformance to product quality requirements.

Internal audits should be implemented based on ISO 19011:2011 or equivalent national
standard.

7.6 Control of nonconforming product
7.6.1 Control of nonconforming product

Organization shall conduct a systematic material review to disposition nonconforming
products and constituent raw materials. Product with unidentified or suspect status shall be
identified as potentially nonconforming product and subjected to a systematic review process.


https://iecnorm.com/api/?name=640d742cf1751f94cbf9d92bbd3eea92

IEC TS 62941:2016 © IEC 2016 -21 -

Customers shall, where appropriate, be informed promptly in the event that nonconforming
product has been shipped without customer approval. Records of customer notifications,

where appropriate, shall be maintained (see Clause 4).

The organization shall, where appropriate, obtain a customer concession or a deviation permit
prior to further processing whenever the product or manufacturing process is different from

that which is currently approved.

7.6.2  Analysis of data

The analysis of data shall provide information relating to conformity to process and product

requirements (see 7.3)

7.7 Continual improvement

The onganization shall deploy continual improvement through a

demonstrate that results are sustained.

The organization should identify, measure, and report g
improvement.

The structured approach may include proven method

7.8 Corrective and preventive action

The ofganization shall use a structurad
correctjve action.

The ofganization shall
manufgcturing locatio
recurrence.

Structured appr
methodologies such
Disciplines Probl

ureasappro

drive con

ch and

inuous

ss all
brevent

proven
“Eight
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Annex A

(informative)

IEC TS 62941:2016 © IEC 2016

Correspondence between ISO 9001:2008 and IEC TS 62941

1SO 9001:2008 Clause/subclause | Clause/subclause IEC TS 62941
Scope 1 1 Scope
Normative references 2 2 Normative references
Terms and definitions 3 3 Terms and definitions
Quality Nlanagement System 4
(title only)

N

General fequirements 4.1 /\Q (\
Document requirements (title 4.2 4 Documgntation req 'rwnle
only) oMy
General 4.2.1 \ \ \ \/
Quality manual 4.2.2 < \ \ \
Control ¢f documents 4.2.3 ~N \
Control ¢f records 4.2.4 é (7 \RQCWtion
Management responsibility 5 \/
(title only) /\ >
Management commitment 5.1 \ /

Customdr focus

Quality dolicy

Planning (title only)

Quality dbjectives

AN

Quality management syste
planning /\

Respondibility, authoM
commun|cation (title on

Respongibility and al{Khor y

Managerment re{(e\sekt}\ive\

Internal :omn\m\atio\rl\ 5.5.3

Managerme rewit 5.6

only) \ \\

General ) 5.6.1

Review ipput 5.6.2

Review output 5.6.3

Resource management (title 6 5 Resource management (title only)

only)

Provision of resources 6.1

N/A 5.1 Provision of resources for product
warranty system

N/A 5.2 Succession planning

Human resources (title only) 6.2

General 6.2.1

Competence, training and 6.2.2

awareness

Infrastructure 6.3

Work environment 6.4
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