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Certification of PV Products
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Company Profile

LBEIE

TUV NORD was founded in Hanover, Germany in 1869, From
the initial ‘German Technical Inspection Associations for
Bailers', TUV NORD has gradually developed into a technical
service company authorized by the German government and
continuously expanded its service scape. Mow, it has
become ane of the world's leading third-party inspectian,
testing and certification bodies. TUY NORD GROUP has more
than 15,000 employees werldwide, with businesses covering
over 100 countries and 500 locations around the world,
including energy, management system, industry, vehicle
transpartation, inf ion security, envi al protec-
tian, natural resources, space, education and training, ete.
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#s a professional technical pravider, TUV NORD dedicates
itself to offering manufactures, installers, suppliers and
investors a com prehensive range of testing and certification
services covering assessing safety, performance and quality
of PV products and PV system in the field of solar energy. Its
capability of testing and certification of PV products is
embeodied in a variety of PV modules, PV components and
materials, balance of system compaonents, energy storage
equipment and system, PV power plant, etc, Testing and
certification of PV modules ranges from BIPY module, smart
madules, flexible modules, MBB/SMBB/0BB, modules with
whale cells/half-cut cells/segmented cells, mana/paly
silican modules, concentrator PV modules, ete., involving
n/p type, MWT, PERC, TOPCon, HIT, XBC, CdTe, CIGS, Per-
ovskite/Tandem and other technologies.
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Why Choose TUV NORD?
Nt 4EFEFEA?

One-stop Service,
Multi-certification
—REIE. —i5LES

Satisfied
Service Quality

SEREBNESHER

Customized
Training Courses
EFEN

Customized Service

TEMLARS

Carbon Footprint
Assessment and
Certification Services
R RS S WS

#s a member of IECEE-CB scheme, our test report and certificate are widely recognized. We
offer services from factory construction evaluation, building quality management systems
to quality management and control, supplier management, defective products analysis and
optimization, foreign market access analysis.

{EX |ECEE-CB HiLF R R, HIE RN EAEHW 208 MATIESM T imigHinE, &
EfRmitid, HEmd B TERREE HEEEE. mRIES L. Erhmid s
RS R iE, SRS

With rich experience of testing and project handling, our international team provides you
with professional technical services. Our experts will always be your strong support and
help you to reach business goals efficiently.

HNHERFEAISFRENNHSTEAEEEN, @ERHS L ERRS B0 Y Tt
ST EEANSREN BHEREE LA EET,

Training of international standards, test methods, quality management and control on
incoming material inspection, production process and warehouse, maintenance of solar
simulator, power measurement, solar system, ete.

HEXREFTE. WRAE. BREESEN (RS, £ T2, e E8E). AMfkminEner
R TR, R RARFITN,

For example fl§0:

= Qutdoor annual energy yield P #HEIE
= Production surveillance £

= Pre-shipment inspection #H#5

* Supplier rating # PR
* Third-party assessment service E=/HEES
* Others HAEAFEHER

We adopt domestic/internationally recognized certification standards, providing
professional carbon footprint assessment and certification services to enterprises, Helping
customers accurately calculate and reduce carbon emissions, so as to achieve sustainable
development goals.

HiNEARM | EFFATGERE, KBS TR EE T AR R TS SRS, B
B PR WIS B S B I A AT,
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Global Resources

AR

Worldwide Testing Laboratories

SR E

TV NORD possesses rich rescurces of photovoltaic testing laberatories in China and Europe. Qur labs with professional testing
capability of P¥ module and components are accredited in compliance with the 1S0/1EC 17025 norm, equipped with advanced
testing facilities and excellent technical experts. Meanwhile, as a member of the |IECEE-CB and IECRE mutual recognition system,
TUV NORD has a number of CB laboratories and a large capacity of testing facilities which ensures that your PV products could be
tested immediately as soon as we receive them. Therefore, the whale period of testing and certification will be shortened and
your products become more com petitive at global market in short time,

TUV NORD £ B R it 3 - #0487 3 MR AR MRG0 B0, AL ERIT 1S0/|EC 17025 AVEIME. AR FULAA AR
DELEEH, HAERHILIREREFROEA TR, E8 TOV NORD 4 |ECEE-CB 5 IECRE HiAERMA, A S (B REZLIER
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Global Market Access
2EHITHEN

We keep a good cooperation with many local certification bodies all over the world, so we can help our clients get access to these
international markets rapidly.
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PV Modules and Solar Cells
FRAGFSEBBA

Emerging Technology
Certification

AR IAE

Specified Testing for PV
Modules and Solar Cel.ls

FRAFSHtE g

Sustainability Services

FIESERES

®IEC 51215/ |EC 61730 Design Qualification and
3 i ¢-51 PV Modules

% |EC IMREILIE

® |EC 61215/ |EC 61730 Design Qualification and
Safety for Thin-film PY Modules
WA R |EC BAKILE

* High Efficient PV Modules
WA (MWT. PERC. TOPCon. HJT.
¥BC. Half-cut. Shingled, MBE/SMBE/OBR)

» IEC 63062 Building-ntegrated P\ Modules
HARF—EL (BIPY)

® EN 50583 Photovoltaics in Buildings
FfREF—iEk (BIPV)

® [EC 61701 Salt Mist Carrosion Testing
HAESEFEE M ¢ ME

® [EC 62716 Ammonia Corrosion Testing
FEORER S UM (L E

® |EC 50068-2-55 Du

# [EC T5 62604-1 Test for the Detection of Poter-
tialHnduced Degradation
AIFER R RIRTF R AT (PID)

* Energy Efficiency Rating of PV Modules
FARIEIF P R RT R

 |EC T5 6320% Accelerated Stress Test for PV Modules
AARER IR AL  LAE

* Wind Tunnel Test
AR F LR

® Anti-glare Test
SRR FHEER W

® [EC 63202-1 Measurement of Light-induced Degra-
dation of Crystalline Silicon Photovoltaic Cells
H LID i

 [EC T5 63202-4 Measurement of Light and Elevated
Temperature Induced Degradation of Crystalline
Silicon Photovoltaic Cells
HLy LETID Wit

® [EC TR 63279 Phatovaltaic Medules Accelerated
Stress Testing
HARER I

* EFD [taly
#@AREPD

 EPD Norway
e EFD

# EPD International
i EPD (E4E)

® |50 14067 Carbson Footprint of Products
KA | RS PRI E TG

# |50 14064-1 Ovganization Leval for Quantification and
Fieporting of Greenhouse Gas Ermissicns and Removals
FLh Ak SRR T R

* Utilization of Customer's Testing Facilities |CTF}
=LA

* [EC 62108 / IEC 62658 Design Qualification and
Safety to CPY Modules
FAKERTF |EC BURELLTE

* Guidelines for Qualifying at High Temperaturas
1EC TS 63126 MEEETTIF 0 T AR LT

* Perovskite PY Modules
TS RS

® Srmart PV Modules
WREA A

® LID Test / LET ID Test
SRR S IEN | R R SR AR

® L 730/ UK 9177 Fire Test
FEARIRFF R A, AGE (dom | EAF)

® [EC TS 62782 [Low Terperature] Cyclic Dynamic
Mechanical Load Testing
FetkiBfF (EE) ShERNLE SRS N /T

® [EC 627591 Transportation Testing
FEARAPFRICIT N IAE

® |EC 62938 Non-uniform Snow Load Testing
FethiBfHFTED T

* 150 6388 507 Resistance Testing
FEAREAFHRR AN, UG

* PANFILE for P¥syst according to IEC 61853 Series
Standards
FEARBFF PANFILE i

* Photoveltale (PY) Module Safety Qualification for
DC System Voltage up to 3000 DC
20000v-30000 BB R W EXAEFIME

* Requirements of Photovoltaic {PV) Modules for
Offshore Use
bR AT

* Photovoltaic (PV) Modules and Solar Cells UVID Test
WAEE T e fith )y AR S T

* Requirements of PV modules for hot desert wse
MR AT

& Ecadesign and Energy Label
EEEFRHET RN E &R
# Evaluation Specification of Zero-carbon Factory
BEI R
® Recyclability for PV Module
SRR TR T
» Traceability and Segregation Audit
TR R

® [EC £2941:201% Quality System for PV Module
Manufacturing
FEARAE P RE L 00 B R R
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Light and elevated Temperature
Induced Degradation (LETID)
LETID BAHBh A= R

LETID, as known as Light and Elevated Temperature Induced
Degradation. With the PV modules using high efficiency tech-
nology such as PERC/TOPCon/HIT dominating the market,
the phenomenen of LETID has become a hot topic, Com-
pared to the LID, LETID continues to occur for months or
even years after installation and recovers more slowly, with
a power degradation of even more than 109, TOV NORD pro-
vides testing and certification services for LETID in accor-
dance with |[EC TS §3342:2022, testing the LETID sensitivity of
PV madules.

LETID, ST #AHR0 A BIEtE. M2 B PERC/TOPCon/HIT 3
FANEMATREENE SWETHE RN, RTHuRAr
fr7 LETID EsRE 9 — T #AIATIE M ABLL T BRS040 LID, LETID &
FERRENTAEENAFRSEEEE R EEENEE, Hin
WEGEE ST 10%. TUV NORD 48 IEC TS 63342:2022 #7
L E PR LETID Mg 0GR RS



Accelerated Stress Test
for PV Modules

FeRAFMZEZLN R

PV modules are intended to be used outdoors for 25 or 30
years. Its degradation will directly affect the power genera-
tion and revenue. Whether the module can be safe and
reliable under the actual use of the external environment,
and ensure its power performance to maintain above a
certain level, especially the power degradation of the
maodule under long-term use, has been widely concerned in
the photoveltaic industry.

FAREBHFEF SMER 25 3 30 &, HERTEEERE RN
AT EREERNT R TR2. TN, FERELES
ERERIFE—Eh T2z £, RRBEFERERTHEQNER
EhiEE, RBTIERE.

IEC 61215 and |EC 61730 series only can evaluate the basic
perfermance and reliability requirements of the PV modules.
Based on years of experience in outdoor [ laboratary tests
and [EC TS 63209 series standard, TOV NORD provides
extended stress test and certification services according te
the climate characteristics of different module types and
installation environment to those customers whao crave for
higher quality and reliability.

IEC 61215 1EC 61730 RFtFE, RAEIT A AR B AN LR
AAEER. TUVNORD RHESF IS LIEEMMEE (EC
TS 63200 HRFUEME, SEFEEHSMELRFRSIESE, B
HUERARSEREREERNEFS ER A RN
EAMEIRS.

Frantsheet Al ZdE

Encapsulants ## Rt

Cells fi@s

Backsheet 3 De sign
igit

v Sk Evaluation
e w [t
EHE—— W7
FID B RS R

Modules FetRE8#

Single component S&—a

Multi component £-8i 5

Mechanical stress {50

Environmental stress FFER

Optical property FEFHEE
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Energy Efficiency Rating of PV Modules
TERA P ih & BEERITLR

Test Purpose

pllied =[]

TUV NORD has proposed a new solutien which is based on
outdoor performance analysis. Integrating the cutdoor per-
formance data, lab testing results and software simulation of
PV systems, we provide accurate and reliable Energy Yield
Rating Certificate for investors, At the same time, it is easier
to find some tough issues during outdoor degradation test
compared with laboratory test, such as water penetration of
PV module, seal failure, EVA yellowing, finger oxide, ete.

TOV MORD # i T LLP 730 IE 0 BB B £ AR R B B F P
SHEIER M B EIIE, S RRFARIER, BEDR K REE
JUSEEE, ST P IR ER T A (R AR 1 4 S R TR T . R
PR ET LR B SRR R L R TR — A RN, FI0SE
Frik. EEREM.EVA BT LS.

Example: PV Module Performance
Comparison Test

SPREEM: FeRArFHERERS EE M

Building-integrated PV Modules (BIPV)

RARBR—EL

BIFV is a technology that integrates solar power generation
praducts inte buildings. PV Medules can be directly used as
building materials such as factory roof and curtain wall. In
addition to the power generation function, BIPY also need to
be building materials, aesthetics and other functions. The
building envelope functions shall be, depending on the
application, one or maore of following: mechanical rigidity or
structural integrity, primary weather impact protection (rain,
snow, wind, hail), shading, daylighting, thermal insulation,
fire protection, noise protection, separation between indoor
and outdoor environments, security, shelter or safety.

ARE— AR AR R (R SRR TR
o, ERBRATLS AR A ERBET FET. BEFERAH
. B T EELhEE 2 S, BIPV A E AR . X%
LREF— B e e, SR LT S HIhes:
HAItE SR B SREMEE (. T, A okl )]
R RN GREE; MR BN BERP ZASNTRER; ®BE.
RirgEE.

TOW NORD uses our global resources to integrate [EC/ 150 /
EN [/ GB standards to provide reliability test and global
access certification services for BIPV products and systems.

TOVNORD #IF £ EHE FRE (EC. |S0. IR REMIERIEE,

{1 BIPY = SH RAMTET M, R EEE AT
B,



PV Components and Materials

FeR i SZEBF

TV MORD Type Tested” Mark
SR 5%

PV Components
AFEREF A ZELE

PV Materials
KFAREFR ATE

PV BOS Products
- iR -

We assure that PV components with ‘TUV NORD Type Tested’ marked on the market also
meet the requirements of related international standards or recognized engineering regula-
tions. For the manufacturers of PV modules, it is also an aptimal choice of using PV compo-
rients with ‘TOV NORD Baumuster gepriift” marked to assemble their PV modules.

BNREGHLDE “TOVNORD BN FHRATEHFNRT S8 XNEFEE SIS
M HMRAPEE=ETE, RAFNE "TOVNORD BGE RS0 BEM RS (AN 2

BEIERE,

* Junction boxes for PV modules
FEfhHECEE (IEC 62790

« Smart-junction boxes for FY modules
FAE R (IEC62105)

« Bypass Dicde — Thermal runaway test
EE IR R NG, (IEC 62979)

« Extended-stress testing - Polymeric
companent materials
FAHHEE MR (IEC TS 63209-2)

« Connectors fer DC-application in PV system
ARIEEE (EC 62852)

* PWglass
HPRREA AR

= PV encapsulant material {EVA, POE, etc.}
KPREEA AR EH R (EC62788-1-1)

= PV ribbon
APEREA A RS

= PWsilicon gel, tape
A PEREACA PR B

= PV Systems- design qualification of solar
trackers

A PREEA R AR ISR (IEC 6281T)

* Floating buoy used in floating PV plants
APRBEEARFEF 4 (P33.3-4A-02)

* PV cables
AL SRS (IEC 62930 & EN 50618)

* Guidelines for qualifying FV modules,
campenents and materials for operation
at high temperatures
R A S A
{IEC TS 63126

* Crystalline silicon photoveltaic (PV) cells
B AT
(P12.4-AA-17, P12.4-AA-18)

= New alloy/Composite frame
HESE/ BEMESLE

* Silver paste for selar cell
A PRHEER A EE [ 1R

+ PV flexible front and backsheets
APEBEN K A AT AT 4R
(IEC 62788-2-1)

* Fixed new alloy/composite mounting
bracket for photovaltaic{PV) madules
FEBEANBEETS (P33.3-44-01)
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Your Reliable Technical Advisor
1ZBY e SER AR o]

The energy yield depends considerately on
the quality of each equipment in a PY power
plant, including PV modules, PV components,
cambiner boxes, |
ets, etc. Due to differences on capability of
preduction process and quality assurance
amaong different manufacturers, it requires
rich experiences to identify the diversities,
Since each buyer has its unique require-
ments on quality of products and details of

,inverters, mounting brack-

techniques, introducing an expertized and
independent third party for surveillance an
praduction precess quality contral is eritical
to assure the usage of good raw materials,
the utilization of fine production lines and
the delivery of qualified products. Until the
end of May, 2025, TUV NORDx has completed
112GW worldwide PV product and PV system
performance evaluation, ensuring high quali-
ty products in the market.

StRiEME— T EMETE, BIERARES. &
T, FRORE. KRN H, BENE
BIFR AR B MR, e B
L B FEREEFENE
FRARERFRIEREFIER, REFEMNE
A REHHT IR, BT . Fdk E R4
FEEFAETFHEEETE, A LB
FE=FURRETEAEE, TUREEEEHER
HEER, £EdELRRERSRRSETFTY
HEFFS b aaIB R b S 2025 £ 5 A
TUVNORD B5EH 1126W SN (K7 SRy

Contract Sign
BN ET

Factory Inspection
before Production

EER T T

NORTH AMERICA

SOUTH AMERICA

* : : R

=

B India
s

w [E] epal

[l Abu Dhabi

In=line Inspection

EHECNE

20 Beigium

s Nigeria

[ Mataysia
an

[ Singapore

[T Pakistan

Third-party
Laboratory Testing
AZAEREMR




EUROPE REST OF ASIA

- o
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AFRICA MIDDLE EAST OCEANIA
EL)
a
gln.'m 4
grwm * i
i e
A
» M naly o [ Turkey o [l Canada « B Germany o [ usa & ElMexico # s Columbia [ Brazil
- Bbethaes " P i " - e
[ South Africa [ Dubai B SaudiArabia w0 bsrael s [ Awstralia u[E] Japan (] Korea = [ Thailand
.. oy “ n
B Indonesia (@l China sl Chinese Taipei  ® Z=Metherlands = B WEEE 8 I Argentina = Il Morocco » = Egypt
o _. it . o
B[ Uzbekistan  WEE Zimbabwe [ Algeria w O] Ethiopia sl tamercon ' EE Uganda # 2 sudan [ Batswana
@[ Dirag w3 Philippines i [E] Kuwait
Pre-shipment : : Inspection
Inspection (el i i Documents Delivery Emi
GRER

i AT BB ME AR
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Your Reliable Technical Advisor
fZpyA]

ERARIR

Factory Inspection before Production Basis

EFpIEE 3

Conduct factory inspection in designated workshop before * Purchase Order, Technical Agreements, Quality Plan (QP)
production starts and eliminate all non-conformities. FRHD. A R ERIE T (QPY

EESET R, BRI (&) ST, Ed + Related standards and requirements of IEC/1S0

T R B 2 SRR T

PV Products

by

|EC #0150 T EAHRMA1ER
* Rich factory inspection experiences of TOV NORD
TUVNORD FWEST @M

] 1
' PV Module PV Inverter & PCS Floating PV |
: £ ARPIER & PCS RFARKA |

Mounting Bracket

Battery & Energy Storage System
Mt & ARG



In=line Verification
# i

Some processes can be verified in-line measurements such
as pull strength of soldering ribbons, dimension, etc,

i, Ehan R D, 48

2 E] L 4R TR
i EL W%,

Third=party Laboratory Test

B=ARRERENL

Some process cannot be verified by in-line measurements
such as LID/LETID, Potential Induced Degradation Test, Gel
Content Test, Peel-off Test etc.

it g i R 1R

&1, b3 LID/LETID. FID

Based on shipment plan, take certain amount of samples and conduct pre-shipment inspection.
RIS PR, E—E R A0 A, T







