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Company Profile
NEINE

TUV NORD GROUP is one of the world-leading technical provider with
over 150 branches in more than 70 countries. Down its development
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 unremittingly, TUV NORD has now become one of the
world’s top ten certification authorities.
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The core services of TUV NORD GROUP mainly include testing,
inspection, certification, assessment, education and engineering,

which covers a wide area of expertise in industry, energy, railway,
mobility, environmental protection, IT, natural resources, aerospace,
education & training and staff qualification training, etc.
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TUV NORD is an independent third party
authorized by German government, DAkkS, BSH, CNAS
and a registered body listed by Danish Energy Authority (DEA).
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We dedicate to providing a comprehensive range of certification and
services for manufacturers, installers, suppliers and investors from
Wind. Products with ‘TUV NORD’ mark, which symbolizes safety and
guarantees and receives recognition from global purchasers and
consumers widely, is in compliance with relevant European certifica-
tion standards and requirements. Our international recognized
certification marks increase the marketability of your products all over
the world.
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TUV NORD Group possesses rich resources of wind energy service both

in China, Indian, Brazil, Turkey and Europe. Our labs with 100% certifica-
tion and evaluation ability of Wind turbine generator system and
components are accredited in compliance with the ISO / IEC 17065 /
17020 norm, equipped with top-class technical experts. The large
capacity of certification, evaluation ensures your wind products could
be certified immediately as soon as we receive them. Therefore, the
whole period of certification and evaluation will be shortened and your
products become more competitive at global market in short time.
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A World Leading Wind Industrial Service Provider
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Global Market Access
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Professional Technical Services Provided by TUV NORD
International Team

TOVILEERFCEIPAR S LIRSS

With rich experience of certification and inspection for onshore and
offshore wind turbines and wind farm, 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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One-stop Service, Multi-certifications

—ihTURSS , SHIAE

As members of IECEE/IECRE, widely recognized report and certificate.
From project evaluation, management systems building, to quality
management and control, supplier management, products improve-
ment and optimization, global market access analysis. What we do is to
help company better growth.
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Customized Service Based on Market Demand

RIETBIE R RITENESCIRS

e Wind Turbine Technical Improvement Evaluation
IKEBHLABR SO G

e Wind Turbine Life-extension
XIEBH4ERES

e Conditioning Monitor System Evaluation and Certification
CMSTHEAAIE

® Site Assessment / Risk analysis / CFD
IS / RBE ST / CFDHT

® 2" and 3" Party Inspections
BT/ =H0%

® Load Extrapolation acc. to IEC 61400-1 Ed.3/Ed.4
ETIEC 61400-1, SB=hRFISEIURRATEATIMNE

e TBA / PBA Evaluation for Wind Turbines and Wind Farm
KFRHVRKUZAITBA / PBATTESG

e Compliance with Local Grid Codes / LVRT Measurements
ZithEE RIEEK / LVRTIUE
® Assessment of Grid Connection Concepts and Power Quality Measurement

EE It R FERER 2 DT

e Assessment of Functional Safety
RERSRIITL

® Geotechnical Assessment
RIS

® Foundation Design Assessment for Wind Turbines
XEEMNAMEIRITHTG

e Assessment of Global Marketing Regulation
SEENENITE




Certification Mode for WTGS and Project Certification
IXEBHLE R I H AAUERR T

WTGS Type Certification

REBHNARUME

o Type Certification of Wind Turbine Based on Standard IECRE OD 501 / IEC 61400-22 / GB/T 35792 ETF#RHIECRE OD 501 / IEC 61400-22 / GB/T 35792

Design Basis Evaluation

R AR

¥

Design Evaluation

RIHEE

¥

Manufacturing Evaluation

HIEREIITE

Final Evaluation
BRATHHIRS

Type Certificate
BIAIBIES

Surveillance

| i ELEinE

v

Type Testing

Bz

® Wind Turbine Type Certification Based on GL Guideline / DNVGL Standard EFGLENFIDNVGLIREAIILEIAUE

Design Assessment

R

¥

IPE
HIERES I

¥

Quality Management System
FREEEAR

v

Final Assessment
RETHEIRS

Type Certificate
BFAIBED

Surveillance

| RNt E

Witness & Commissioning

YA IIE

¥

Prototype Test

ECEwj

e Wind Turbine Certification Based on GB/Z 25458 EFGB/Z 254584 /XEEHZHIAIE

Design Basis Evaluation

RITERL TS

v

Design Evaluation

R

v

Safety and Function Tests

ZESREHE

Final Evaluation

_| Design Certificate

Surveillance

v

Manufacturing Evaluation

HIERES I

REHEIRS BIHAIBESR | RrEREE
v
Type Testing
i w7

v

Final Evaluation

BEHERS
v

Type Certificate . Surveillance

BIFINBED | SRR EeE




Project Certification

IREMIE
Type Certificate
BE0AIE
\ 4
i " X Wind Turbine Wind Turbine Components Transportation and Commissioning
Site Conditions Evaluation X i X ; i X i
R Design Evaluation Manufacturing Surveillance Installation Surveillance Surveillance
= XA XIS E TR TS s
X i X Support Structure Support Structure X X
Design Basis Evaluation Design Evaluation Manufacturing Surveillance Final Evaluation
ign Evalu ufacturing Survei
IRITERITFE o N BT
AREEMITHTG EN SR AHIE e

Integrated Load Analysis

DT

Other Installations
Design Evaluation

LEERIHT

Other Installation
Manufacturing Surveillance

HEiehiEiT

Operation and
Maintenance Surveillance

EEREFEE

Project Certificate

IMERUE

Project Certification of Wind Turbines (acc. to IEC 61400-22)

In a project certification it has to be approved for a specific site that type certified wind turbines and foundation designs meet requirements governed
by site-specific external conditions and are in conformity with applicable local codes and other requirements relevant to the site. On the basis of applica-
ble measurements and / or local standards the site specific external conditions, such as wind and wave distribution, wind farm effects, earthquake and
temperature conditions, (sea-)ice, soil and electrical network conditions, have to be evaluated. Within the foundation design and installation evaluation
the certification body observes by independent inspections — based on the certified specifications and manuals — the conformity of the foundations and
support structures respectively the installation and commissioning procedures. Operation and maintenance surveillance is an optional module of the
project certification and includes periodical inspections of the wind turbines and random checks of the maintenance procedures.

BEINEFRRIRALR Bt N E LN BIOERRHE BRI R INEBRMAIEXER . BRSStEXINEEER. ETAIERRN
MER B AT, MKE, SRS  KIZHAL , WRIMRERM , 5k, TERBREM , WRETE. EEMTER
TEHET |, INE BTG I0 FNE — ETIABT AR H & F M — it M SHEERN S RN RN TSR, BTR
HEHPEATENERIAEER , BEE T KR RSB R 4R SRS E.,



Onshore Wind Turbine Service

bt E/XUEEARSS

Type Certification for Wind Turbine
RNEECAE
® Design Assessment / Certification
R / IAIE
® Manufacturing Assessment
SIS
® Type Testing
s W)
o Components Certification

BRH-AIE

CE Certification for Wind Turbine System
RINFEFRRICEINIE

e Wind Turbine Generator CE Certification
IKAAICEIAIE
e Wind Turbine Components CE Certification

XUANEBHAICEAE

Wind Farm Certification (Project Certification)

K5 (IRE ) IMIE

On Site Services for Wind Turbine

RNIRIZARSS

e End of Warranty Inspection

R
® In-service Inspection
PeictivE vy
o Site Assessment and Duty Diligence

pHETHE R REREE

Services for Grid-connection Service

FRIEXEARSS

o BDEW Middle Voltage Directive for Renewable Energy (wind)
FHgR (XEE ) EEFEBEES

e Power Quality Measurement and Assessment
EERERENH SIS

e Grid-connection Test Service

FERIRLARSS




Offshore Wind Turbine Service

= L XFEARSS

e Type and Project Certification
B RIRBIAIE
® Support for BSH Releases

(Federal Maritime and Hydrographic Agency)

BSHRYSZHF ( BXEBEER/KIF )
o Manufacturing Inspections
HIETS

e Quality Assurance

(eg. Inspection for Support Structure, Sub-station, etc.)
REFIE (NHEEORE |, B EAENGES )

® Periodical or Condition Based Inspections

[EHRMEER SR ERTIG TS
e Component Approval

BMHROIAIEITS

e Corrosion Protection

ValistEsia

® Risk Assessments
IXUBGTFAS

e HSE
R, RENINE

® Assistance in Project Development
BLIMBFAXRF

® Tailored Services on Request
BETFEKRIEFIIRS

o Commissioning WTG

BERHHETT

LM 107 P Rotor Blade

10



Implementation Operation Decommissioning
T BT iBf%

Turbine e Nacelle e Blade e Generator ® Gearbox ® Pitch System ® Yaw System e Converter
RN AL MH REEH S TRESR RINESR T
Support Structure e Tower ® Substructure ® Piles

ZELA bS] FEEE HiE

Transformer Substation e Including Platform

FEh a¥a
Cabling e Individual Installations within Windfarm ® Linkage at Transformer Substation
Eo MizRRZE FHEUERIE SR

Power Export System ® From Transformer Substation to Grid Connection on Land

GRS MFHERSZERG EFFR R
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Group-Service Wind Farm Site Related Assessment

FTEIURS —XIZ AR

Fragment ~
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Main Services

FERS

e Assessments of Wind Resources / Wind Potential Maps
/ Energy Yield Prognosis
BRI / BEXIRE / FReih

e Turbulence Reports
MR e

® Environmental Impact Studies Report

INEIRARIR S

@ Sound Emission Prognoses / Shadow Flicker

e / BRI

TUV NORD

® Soil Assessments, Foundation Assessment, Building Surveillance WI n d La b

TG / BRI / @RS DIN EN ISO / IEC

e Due Diligences 17025:2018
REREE

e 3-D flow Calculations (CFD)
3-DIRAITEL

@ Risk Analysis (Ice Shedding, Blade Fragment Trajectories,
Structural Failure of Tower, Tire. etc.)

RBEHT (MR HRTIRIIE, SRS, KKEF )

e Periodic Inspections

R E
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Due Diligence
REREE

Possible Aspects of a Due Diligence

BEREEEXSE@

01. Assessment of Plausibility of the Energy Yields (AEP) and Wind
Potential Prognosis or Study
Frepe R R TR A AR T A

02. Plausibility Check of Calculated Annual Energy Production (AEP)
HEFFENa T E

03. Assessment of Plausibility of the Certification Documents of the

Chosen Wind Turbine Type
KA BN IE ST T TS

04. Evaluation of Technical Risks of the Turbine Concept and Technology

AU SR TZHIRI R A XL
05. Evaluation of Technical Risks of the Foundation Construction

EREIRAVA RGN

06. Assessment of Plausibility of the Maintenance and Service Concept

YHPFORRS SRR T TG
07. Review of the Interface Management

BOSESZ

08.

09.

10.

11.

12.

Assessment of Plausibility of the Soil Assessment Reports
HEPERERR TS

Contract Assessment on Extend and Completeness

TR R SRR IS RIS

Contract Assessment on Legal Content

ESTERXABHERITE

Assessment Report with Findings and Recommendations
BRI AT SR &

Profitability Analyses on the Base of the Profit and Loss Account and
the Investment Sum Review of the Risks of the Insurance Concept

BETFER SRR SR S SRR IS
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Economy Efficiency

2R 55

Investments 1&&

e Costs per Turbine XA

e Costs for Installation ZEER A

e Costs for Foundation EAHALAS

e Grid Connection F£¥q

® Access Roads, Crane Site [BIRRIESRt

e Costs for Transformer and Cabeling 25/ =88 K 48 B AN

e Project Development, Site Management INEFF 4 , TFEIE

Financing &l

e Dept #Bi’]

e Equity A1F

e Num. of Dept Investors 32X =R JEE
© Dept Conditions &P J&&14

Operational Costs &&= pAN

e Insurance {8

e Operation Management JI&{TE& 18

e Maintenance Service #45PIRSS

e Land Lease THFHE

® Repairs 4E(E

o Fees for Technical Inspections ARG EZE

Earnings el

e Energy Yield Brutto acc. to Prognosis F=BESTRHAIRILY
e Feed-in Tariff #MIGEER

o Availability AR FHER

o Safety Margin &8 2

© Annual Energy Production Netto E{EEEF=HE

14
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Wind Energy and Power Distribution Related Service

X BESECEE MERARSS

Power Quality Evaluation and Multi-National Grid Code Compliance Service

B RETMERSEHMERERIRS

Power Factor Adjustment
IEEHETE

Grid Protection: Frequency, Voltage
BRI - SR, BE
Power Quality

Evaluation

FHREREITH

Active and Reactive Power Adjustment

Bl THEE

TUVNORD
HiE TUVNORD

aae TUVNORD
Britian [H4

oL | #&[E Germany

ZE BDEW / VDE4105
France

UTE C15-712

IZZEZK

[:E (3

South Africa
NRS 097

High Voltage and Low Voltage Ride Through
REEE. EEBEERH

More others...

Hith ......
| TovNORD ¢
[ ]
=E
Thailand
MEA+PES
OTHER
COUNTRIES......



Wind Energy and Power Distribution Related Service

X BESECHE RFEXRARSS

Surveillance and Inspection Service

EERASIEIRSS

Driver Train Vibration

EaRE A

Inspection / Surveillance for Substation and
MV / HV Electrical Equipment
F LS EB SR ENGIE R EE

<

Oil Inspection and Analysis

RERENFISHT

Endoscopic Inspection for Gearbox

' ARSI T

Surveillance

and Inspection Wind Turbine Inspection
BRI ST

i / 1838

Blade Inspection

M MO
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Wind Farm Smart Operations Center Service Solution

RIH BB TR ORGSR EE

Operation Control Center
BT

Supervisory Control and Data Acquisition Related Service

SCADA1BXRSS

Wind Farm Smart-grid Service

%S sEFBRIBRSS

Wind Farm Asset Management Service

BERIBRSS

Control Center

=

Switch

Smart Wind Farm

BENS

e Wind Farm Smart Operation
XIZRYEREIETT

e Efficiency Analyze SCADA
SEZLN
5&153 *FI" ® Power Control

e TBA / PBA Analyze TRz
EJ%UEH$E|<J§3\$E ® Operation Control

IEATIES
® CMS Service ® Data Logging

— VPN-Router

Internet (VPN) :

E-Stop PLC
® E-Stop (Kat 0)
@ Fast Stop (Kat 1)

SCADA Service
SCADA PR53

— 1

SCADA

Protection

Monitor

|
|
|
|
CMSERSS | smwe
|
|
|
|
|
|

HMI Screen B/R5RH
(in operator room 1=z )

Smart Grid

EREER

® Smart Dispatch
EeeAE
® Smart Protection

EERERIP

® Energy Storage System
fERER S



Smart Services Grid Related Projects

F3 RARSKI H RIS REMLIRSS

Micro-grid and Distributed Generation Service Solution

PR SRR BIRS IR R
Energy Storage System Service Solution
fiEaERAIRSIRRA R
Distributed Generation Converter System ESS
i BiRAR fiREER S
o Wind Energy ® |nverter e ESS Devices : Battery, EV, etc.
&g R — LIRSS R fEREIRe  FBith , BBaliSEES
® PV Energy ® Bi-converter e BMS / EMS
ABH&E WHEEERES e Communication
o Tide Generation e Charger Controller BRRES
AR FREEEHIRS
® Fuel-cell
ARIEEE
® Bio-generation
YRS i

Smart Micro-grid

EEREaN

® Smart Scheduling
ERoEE

® Smart Protection
e’

® Smart Detection
Eretan

Y
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TUVNORD

For more information, please contact us!

MHMEZ, BOFIKFRIEA!

TUV NORD AJ 4 BEIRED
k. PEEEHHRLZETILSHXIEESTRTK288F1S
Add: No.1, Lane 288 Kangning Road, Blockchain Valley,

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

HIE Tel: (+8621)33196201
B F B E-mail: jezhu@tuv-nord.com

www.tuv-nord.com/cn



