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With over 150 branches in more than 70 countries of Europe,
Asia, America and Africa, TUV NORD is actively devoted to its
national and international customers. Down its develop-
ment path of more than 150 years, TUV NORD has grown
from a traditional steam boiler inspection organization to a
technology service company officially authorized by German
government. Expanding and improving its services unremit-
tingly, TUV NORD has now become a world-renowned certifi-
cation authority. The core services of TUV NORD GROUP
mainly include testing, inspection, certification and assess-
ment, which covers a wide area of expertise in industry,
energy, railway, mobility, environmental protection, IT, nat-
ural resources and aerospace, etc.
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As a professional technical provider, TUV NORD dedicates
itself to offering manufactures, installers, suppliers and
investors a comprehensive 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
embodied in a variety of PV modules, PV components and
materials, balance of system components, energy storage
equipment and system, PV power plant, etc. Testing and
certification of PV modules ranges from BIPV module, smart
modules, flexible modules,MBB/SMBB, modules with whole
cells/half-cut cells/segmented cells, mono/poly silicon mod-
ules,concentrator PV modules, etc., involving n/p type,MWT,
PERC, TOPCon,HJT, IBC, CdTe, CIGS, Perovskite and other
technologies.
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Why Choose TUV NORD?
Nt AEFEFA]?

One-stop Service,
Multi-certification
—EZiE. —RARS

Satisfied
Service Quality

PRHABHRSHE

Customized
Training Courses

EFIEEIN

Customized Service

EHILARSS

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

BXEFRE. WAT5E REBEESER CREMLR. £F-TZ. e EEE) . KFAREEIMEEHR
R DENE AR RAFH,

For example f30:
* Outdoor annual energy yield F4MEIE * Supplier rating fRE TR

* Production surveillance %71 * Third-party assessment service 55=771FHRS
* Pre-shipment inspection H53t0%6 ° Others HiZ P15 ER
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Global Resources
eIkAR

TUOV NORD possesses rich resources of photovoltaic testing laboratories in China, Taiwan and Europe. Our labs with professional
testing capability of PV module and components are accredited in compliance with the ISO/IEC 17025 norm, equipped with
advanced testing facilities and excellent technical experts. Meanwhile, as a member of the IECEE-CB and IECRE mutual recogni-
tion system, TUV NORD has a number of CB laboratories and a large capacity of testing facilities which ensures that your PV prod-
ucts could be tested immediately as soon as we receive them. Therefore, the whole period of testing and certification will be

shortened and your products become more competitive at global market in short time.
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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
FeiR¢A 4

IEC 61215 / IEC 61730 Design Qualifica-
tion and Safety for C-Si PV Modules
smhESeRAM IEC EIAIE

IEC 61215 /IEC 61730 Design Qualifica-
tion and Safety for Thin-film PV Modules
SERRFCRAH IEC EREIAE

High Efficient PV Modules
BRLARA M (MWT.PERC. TOPCon HJT.
Emerging IBC. Half-cut. Shingled. MBB/SMBB)

Technology Certification
ARBRAIAE

IEC 62716 Ammonia Corrosion Testing
FRBEIIMIE / IAE

IEC 60068-2-68 Dust and Sand Test
FEARBEDEMIE / IAE

IEC TS 62804-1 Test for the Detection of

Potential-Induced Degradation

Specified Testin
: g FRAGBEBEFSTRNIR / INGE(PID)

for PV Modules
S fR4H (4 A T8

Anti-glare Test
FABZ SR

Utilization of Customer's Testing
Facilities (CTF)

Others LN AT IR
HiRsE IEC 60904 Series STC Measurement on

Cells and Modules
B A SR AR (R ThERARE it

IEC 62108 / IEC 62688 Design Qualifica-
tion and Safety to CPV Modules
BRICHRAE M IEC BEREIAIE

Perovskite PV Modules
FHERF BB th4A

Smart PV Modules
BREARAH

UL 790 / UNI9177 Fire Test
FRAHBIAR / INE JESE / TAHM)

IEC TS 62782 (Low Temperature) Cyclic
Dynamic Mechanical Load Testing
FRBH (FOR) SHASAUR BT / IAIE

IEC 62759-1 Transportation Testing
FRBHEEDR TN / AIE

IEC 62938 Non-uniform Snow Load Testing
FHRBHERIIEEHMWIR / IAE

ISO 6988 SO, Resistance Testing
FARBHBRZE NI / IAE

PANFILE for PVsyst according to IEC
61853 Series Standards
FEIRLA 4 PANFILE Uizt

Guidelines for Qualifying at High Temperatures
IEC TS 63126 ERIETTIFE THRARAMHIAIE

IEC 62941:2019 Quality System for PV
Module Manufacturing
FHAREBHFETENREERARIAL

Carbon Footprint Certification for
Photovoltaic Modules (ECS, EPD,etc.)
FHARB R BRI (SEEREDT, EAF
EPD, EF: EPD &)
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Light and elevated Temperature
Induced Degradation (LETID)

LETID #3fBh =R

LETID, as known as Light and Elevated Temperature Induced
Degradation. With the PV modules using high efficiency tech-
nology such as PERC/TOPCon/HJT dominating the market,
the phenomenon 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 10%. TUV NORD pro-
vides testing and certification services for LETID in accor-
dance with IEC TS 63342:2022, testing the LETID sensitivity of
PV modules.

LETID, XHRA BN BRI FE £/ PERC/TOPCon/HJT &
RANSHAHEEAN ELETHESHA, XFEMEMALR
B9 LETID R A — M AINEYER AL F MBI LID, LETID &
EZEENITBEZE/FARSEREEMEREEMEE, HI)
ERHEESEE 10%. TUVNORD #RiE IEC TS 63342:2022 1%
M, RE PR LETID AR XA INERSS



Accelerated Stress Test

for PV Modules

FEIRA A INEE (€N

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
module under long-term use, has been widely concerned in
the photovoltaic industry.

HARBHEFPIMER 25 X 30 &, HRBAXEEEZETMAREMNY
o M RE D ERMERNIFRR G TRE., o%, HFRIEHEHASR
MRERIE—EKFEZ L, THERAKGKIAGEA THNABNERR
iR, BRI 2R E.

IEC 61215 and IEC 61730 series only can evaluate the basic
performance and reliability requirements of the PV modules.
Based on years of experience in outdoor / laboratory tests
and IEC TS 63209 series standard, TUV NORD provides
extended stress test and certification services according to
the climate characteristics of different module types and
installation environment to those customers who crave for
higher quality and reliability.

IEC 61215, IEC 61730 RFiRE, REEITE L ARAMHEARRMREN
ATEMER, TUVNORD RIEZEFINSRIERMAZINM IEC
TS 63209 R5linkE, BERRAAHXRESRENRBSIFFE, ~
EEESRESEaUEHERNEF T RAMHMEREL
IRINERRS

Frontsheet HZE1R
Encapsulants #2354
Cells B85t

Backsheet 4k Material
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Modules JIRZA M
Single component #—EBf4
Multi component ZNEp4E

Mechanical stress #H5z1
Environmental stress ¥ 1&MN 1
Optical property FFMHEE
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Energy Efficiency Rating of PV Modules
TR 14 P 5b & EBBERLITLR

Test Purpose
iz B /Y

TUV NORD has proposed a new solution which is based on
outdoor performance analysis. Integrating the outdoor 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, etc.

TOV NORD #tH 7 LU SMSIE A B R M £ F AR R 5 2. B F
SMSTIEREFINEIE, HEEEREAMENER, BRI AXARSAR
PR, B P RDER T FERCRAE M R BRERUTRIE R, B8y
PN AT UL B SSI0 = A L R TR — 4R (p) R, 5304
B BEHRY EVA ETMMEELE.

Example: PV Modules with Bifacial Solar Cells
SPRZEGI: WEALBIEAANL

Building-integrated PV Modules (BIPV)

FABH—IF

BIPV is a technology that integrates solar power generation
products into buildings. PV Modules can be directly used as
building materials such as factory roof and curtain wall. In
addition to the power generation function, BIPV also need to
be building materials, aesthetics and other functions. The
building envelope functions shall be, depending on the
application, one or more 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.

FRARBFA—FE MG RPERER R (GLR) = mEEm BRI
A, AR A LU RAB B BIET BRI SI5FRRM
K. bR T R BBRITNREZSh, BIPV AR RRERM. ENF
DR F—H(FARREIPLENE, SRR T I SII6E:
VRIS EN; FERTEMBGF (M. T X KE);
WRERA KR, EBA; BERIP; ERINFRIRE; RE.
RIFHERE.

TUV NORD uses our global resources to integrate IEC/ ISO /
EN / GB standards to provide reliability test and global
access certification services for BIPV products and systems.

TUV NORD FIF£IKZRES IEC. 1SO. BUNRERNBXIFA,
R BIPV =@M AFANT EENIR. FEFAERESEAENAE

EE%O



PV Components and Materials

FEARF

‘TUV NORD Type Tested’ Mark

“BEMHFRANE 5E

PV Materials

APHREN K A

PV BOS Products

APHRE

F AT EERF =5

111 5 =80

We assure that PV components with ‘TUV NORD Type Tested” mark 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 optimal choice of using PV compo-
nents with ‘TUV NORD Baumuster gepriift’ mark to assemble their PV modules.

BTHRTH LENE “TUV NORD BILINE” 45E
SHFAREHNEFBM=, RARIE “TUVNORD BAE” FENE

RIEEE,

Junction boxes for PV modules
FRIZFLE (IEC 62790)

Smart-junction boxes for PV modules
AR BEIEL R (IEC 62109)

Bypass Diode - Thermal runaway test
EE _REAR RN (IEC 62979)

Extended-stress testing - Polymeric
component materials
SEHEMENMNE (IEC 63209-2)

PV glass

ABREESLA RIS

PV encapsulant material (EVA, POE, etc.)
APHBEFCRFBETEEM KL (P12.4-AA-09)

PV ribbon

APBRRESLAFRIES

PV silicon gel, tape
KPFEBERAER. RS

PV Systems- Design qualification of solar
trackers
APHEEIR FIRRERSZER (IEC 62817)

Floating buoy used in floating PV plants
KPFHREFER A (P33.3-AA-02)

UL ARZE R AT G XHIE TR S HBE.

EBMFRAREAMRANE

Connectors for DC-application in PV
system
FefREHESS (IEC 62852)

PV cables
SR EELEZ (IEC 62930 & EN 50618)

Guidelines for qualifying PV modules,
components and materials for operation
at high temperatures

=R A SRS BB A AR

(IEC TS 63126)

New alloy/Composite frame
WESE / REVESILE

Silver paste for solar cell
AFHAEEE A ELR / 1R

PV flexible front and backsheets
(IEC 62788-2-1)
APEBESRB R ERIRME IR

Fixed new alloy/composite mounting
bracket for photovoltaic(PV) modules
APRBENARABEEZSE (P33.3-AA-01)
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Your Reliable Technical Advisor

N SR 5 S

The energy yield depends considerately on
the quality of each equipment in a PV power
plant, including PV modules, PV components,
combiner boxes, inverters, mounting brack-
ets, etc. Due to differences on capability of
production process and quality assurance
among 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
techniques, introducing an expertized and
independent third party for surveillance on
production process quality control is critical
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, 2023, TUV NORD has completed
80GW worldwide PV product and PV system
performance evaluation, ensuring high quali-
ty products in the market.

FHARBUHE—NMARE M, TICRAAREHF. K
REZH, BRLRAE. KAEER, BEELEN
BREMRSE, %ISE?ZDH?IJI%JEEM—EEEHE, REEE
SHTHRIENKRERL. BT EEEFANE
Fﬁ%ﬁ&)ﬁ;ﬁﬂ%%ﬁ‘% , BEEFEME
WA BeHATER S . [FRY, B F BN RREE
KEFAATESTLSERRE, HELBMIIH
B=FHHITESEE, ATURIEETEER
MEMER. £FEREAREARSREEZTTY

BERT e ERAIMNER ELIEE 2023 £ 5 AR,
TUOVNORD B5Em 80GW £IKHIRF= @B R
RETEE, RIEEBNIIERENNATRBER
=2k

Contract Sign

IS MY EIT

NORTH AMERICA TR
*

Factory Inspection
before Production

EFRITIEE

} EJ TovnorD
Owner Engineer

Pre-shipment Inspection
Whole Process Quality Control Service

SOUTH AMERICA

Independent Engineer
Technical Due Diligence

Whole Process Quality Control Service

* Main Outdoor Test Bases:
Italy. North America. Saudi Arabia. Australia.

Malaysia. Hainan\ Hailar. Turpan. Lhasa.
Yinchuan. Maritime

TUV NORD provides you with
multi-certification service to achieve
the access to global market.

In-line Inspection

EEETnE

TUVNORD

TUVNORD

TUVNORD

HAEE UK BB 1 Beigium
MCS,UKCA PV CYCLE

B B Chile I W Nigeria
SEC SONCAP

B B Malaysia B ™= Indonesia
SIRIM SNI

Third-party
Laboratory Testing

F=HEREMR




REST OF ASIA

EUROPE

Owner Engineer
Technical Advisor
Independent Engineer
Technical Due Diligence
Pre-shipment Inspection
Third-party Laboratory Test

Technical Advisor
Independent Engineer
Whole Process Quality Control Service v

v

TUVNORD

TUVNORD

TUVNORD

- * PZ] TuvNORD
A

MIDDLE EAST

TUVNORD
*

TUVNORD

TUVNORD T

TUVNORD

TUVNORD

AFRICA

Technical Advisor

TUVNORD
Independent Engineer

Whole Process Quality Control Service

CHINA

Independent Engineer

Technical Due Diligence
Pre-shipment Inspection

Whole Process Quality Control Service
Lenders' technical advisor

EESS inspection and evaluation

OCEANIA

<

Technical Advisor
Independent Engineer
Pre-shipment Inspection

T TUVNORD Whole Process Quality Control Service *
Technical Advisor
Independent Engineer
Pre-shipment Inspection
BN N ltaly B s Russia 5] Turkey B I+l Canada EE California B E= USA B 'l Mexico
ICIM,IMQ,Fire Test GOST Market Access CSA CEC uL FIDE
B= South Africa  [B &= Dubai [ B Saudi Arabia = Israel B Australia [e]Japan Korea
SABS DEWA SABER Sli CEC JET,JPEA KS
[ Bl China I Bl Chinese Taipei [ === Netherlands [ [l WEEE 2] Argentina B Il Morocco == Egypt
€QC,CGC VPC BCRG IRAM coc col

Pre-shipment

Inspection

S AIEIS

-site Inspection

A=l

Inspection

Documents Delivery
BiE #RHR

T @ Columbia M =3 Brazil
RETIE INMETRO

B == Thailand B = India
TISI BIS

B E ] Nepal B ™= Singapore
RETS coc

End
MBEZ
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Your Reliable Technical Advisor
1E89 ] FSEFR AR |r]

Factory Inspection before Production
I eE

Conduct factory inspection in designated workshop before
production starts and eliminate all non-conformities.

FEERMEZE], WIEEFNI (Fi@E) #TIRE, EX
EFTEFBREERR Z 57 8B 1T.

PV Devices

ik 5

PV Module
S4B

Mounting Bracket

° Purchase Order, Technical Agreements, Quality Plan (QP)
RMTI AR REFRIETR (QP)

° Related standards and requirements of IEC/ISO
IEC #1 ISO ¥t M AR EFIE R

* Rich factory inspection experiences of TUV NORD
TUVNORD FEM T REHZER

1

PV Inverter :

WIS :

]

1

Battery :

ESZ SR Bith !
1



QA System of the Factory QA of Key Materials and Components QA of Key Production Process

I RERIE KBFEME

QA of Final Products
B ERIE

In-line Verification
£ E i

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

—EdEA LB R A E S RIIIE, LhineEt A IRIER D, A
RHME, EL MiR%,

. BEMFERERIE KpEFIETZHERH

QA of In-process QC and 0QC
SERRAE QR ETE

Third-party Laboratory Test
B =TI

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

—F iR ENAEITE AN ESRIIE, il LID/LETID. PID
M. EF M B E MR BRI E,

Based on shipment plan, take certain amount of samples and conduct pre-shipment inspection.

RIBH G 8, N —E BN M, #ITER,

Visual Inspection Max. Power Determination Insulation/Dielectric Withstand

SRS ThER G M EHhS

Loading Surveillance

1B I1LdE
IR

El Inspection
El &
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TUV NORD PV Lab

IS TEATIEE

E l'l ul. -

_4u Ii"l

TUV NORD PV Science and Technology Co, Ltd., whose
mother company is TUV NORD Group, is a third-party testing
lab committed to PV testing and inspection, research and
development as well as other PV technical services. In recent
years, our team has accumulated abundant experiences in
testing and certification of PV products and evaluation
services of PV plant with immense market-oriented practice
in offering the services. TUV NORD PV lab is built to extend-
ing the lead in the market.

A8 GRM) RRBHZERAER TUVNORD EHET—REE
TR, FERABXZARIRSHE =S HENKEEEFR,
HMNHE BT AEEMHIHNTIEER, EEIR=RBMI.
INEM R AR BIERITEIRS FERR T FENEN, FERE
RAFEE R PARERE £, 17 T 7T 7‘51#*3\150

With a great support from TUV NORD PV technical team, TUV
NORD PV lab has gathered a strong strength internationally
and domestically in the field of testing and certification with
advanced testing equipments, reliable inspection capability
and broad industrial resources. TUV NORD PV Lab will
strengthen TUV NORD's comprehensive service capability in
all dimension based on the original technical advantages.
Located in Wuzhong District, Suzhou and covering an area of
1800 m2, TUV NORD PV Lab has been established and operat-
ed according to the ISO/IEC 17025 testing lab quality control
system, and it could offer high-end customized technical
solutions to customers according to different market
demands.

MR EREESTHBDNIRE. TRMNEES. BABKRA
FARIZRNET—5, ERNAEURAEERR AN LR
AEMRFE. Y7 TUVNORD IETFEEAFRE, MEHARLRE
BERIERENEARRE, #—F§ K TUVNORD LS RS BE
N B REREEZF AMBRPEX, SHEFR 1800 FF5K,
$RER ISO/IEC 17025 SEREERAREREUKISE, HEBIRIE
FRNTZER, AR FRESHES CRARBRS o



Lab Qualification

Procedure
RIINE 85 %

Application form

Project setup

Test plan

Receive & check the samples

Testing

Data and record

Test report preparation and review

Test report issue

ERiE

BiiAmie

HE Wit i+

EaE S ET k-

Tt

iR

RERS SHEZ

AR S
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TUVNORD

LIRS RIS
80 cw B AR BN R ST i

Worldwide PV Product and PV System Performance Evaluation
150+ 2%

Global Branches
AQQ+ FEI R

Annual Factory Audit

5000* %55

TUV NORDEI B4 BEIRER

itk PEEETHRX TSR REESARTR 288F 15
Add: No.1, Lane 288 Kangning Road, Blockchain Valley,

Shibei Hi-Tech Park, Jingan District, Shanghai 200443, China

www.tuv-nord.com/cn

TOV®

30°

280"

800°

4000°

ES2GY):IN

Global Market Access

ENBEXE

Global Regions

FMIAIE

Grid-connection

IEBER

Certificates

TUVNORDGROUP




