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Company Profile
RENE

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 autho-
rized by German government. Expanding and improving its
services unremittingly, TOV NORD has now become one of the
world’ s top ten certification authorities.

ERLBFERARRSER, TUV NORDERELKT0ZMNERIE
AiBiE 150K T, TEBIE 150FE R % B HZS, TUV NORDM
RN EARBREHEK”, RN BEESENHEARSA
B, IR R IR S ek, RERS, €SB ARBRR ALK+ AIAEN
MWZz—,

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.

TOV NORDERIZ DRSS E B AN, 1230, IAIE. k. &
BRI, BRATIEE Tk 8BIR. BB EM. A RRIPUIT. B
ARBMEMR, UREFBEERNHEE)IKN R THERES
=
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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).

TUV NORDZ

HEEEBUN. DAKKS. BSH. CNASHEAH
RT3 =75 INIENE,

Eth 2R A= EREIER (DEA)
AR BINIENA,

TUV NORD’Group possesses r|ch resou-rce,s’oﬂ-wquenergy
service both in China, Indian, Brazil, Turkey and iEiiT@pe ®1‘ﬂ=

labs with 100% certification and evaluation ability of Wln__d_
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 certifi-
cation, evaluatioan 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.We dedicate to providing a
comprehensive range of certification and services for manu-
facturers, 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 certification standards and requirements.
Our international recognized certification marks increase the
marketability of your products all over the world.

TOVALESEREFRE AR, EE. B, tEHURMNESLIES
SEHAEEEHREEINE. ITERICNREER R, XL
ZHAEEEIZISO /IEC 17065 / 170203AR], EH100%/X EBHH K
SRHERINER T EEEN, HEENFHRAETR. LENIAE
FRALISEIREML, FEEMNERR, BEERERERS
ERMmHREN. FIBAOTAFES. ZEE. RSERER
RAWRMNERERAFAEN = RENEN2 S MINERITER
£, “TOVAE HERICERLSHE, BN Sas
HREUNINEARERER, [EIEKREENEEEN ZIA
Ao HMNNEFMNETSEEN~REERHERR SRS,

~Inthefield of wind energy, TUV NORD can provide a ‘one- -stop
ﬁ‘ﬁdmca_evaluatlon solution' for the whole life cycle of wind
"powef Busmess, from.the research and development of wind

turbme, de51gn,__wmd farm S|te selection, construction,

- Operation and wind turbine decgmmlssmmng Our services

include, but are not limited to, wind turbines and component
type certification, raw material and component factory
approval, CE certification of wind turbines, wind farm
(project) certification, technical inspection and surveillance
of wind farms, technical due diligence of wind farms, wind
farm wind resource forecasting and complete guaranteed
AEP assessment, site-specific suitability evaluation, environ-
mental impact analysis, root cause analysis, grid connection,
life extension assessment of wind farm design or in-service
wind farms as well as financial and legal due diligence
service, to help investors and wind farm owners control the
quality problems in all links, so as to reduce investment risks
and protect returns.

TEXEESIE, TUOVALERTLUREMR D REBHAR L. &itEIR
e, Bk, RAZEBIIRNEBRXENXBISHE
EmAEREP “—HANRATEERER . BINRSE
BERRFRNRZHAHRIINE BRHERZEETFA.
RHCEIANE. X7 (WH) AE. REBZHRAREMEE. X
BHNKRARIE. KB XZE RN R e T8 RIAEPIT
fli. FEFIEM T, FEXMO . BREFREADH. H
M. KBTS SERNBZNES TG, XNEZEXNE
RALERRIAFRS, ABEREERXIZ L FBEE N TIRER
BRI, MmERRE XL RER .
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A World Leading

Wind Industrial Service Provider

R AR X BEIRS TR HRE

Global Access for One-stop Service

— iSRS B IR

Professional Technical Services Provided by
TUV NORD International Team
TUVALZERRCEPA R E LIRSS

With global presence and local offices in more than 70
countries worldwide, TUV NORD serves the wind industry with
state-of-the-art and customized product portfolios. 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.

TUV NORDIELHTOZSMERIGENEL, AXBITIIRERS
REBMESN~RAES. TUVILEERCHNEARE ESH
ER7 RARE ERZ. RABSGERITHERNEZLRE, SRt
BAHRARIRS. HINER—MEEERLS FIEBAMRAS
1, BhERE. BROAE S ET.

Professional Technical Services Provided by
TUV NORD International Team
TUVALZERRCEPAR E LIRSS

As members of IECEE/IECRE, widely recognized report and
certificate.From project evaluation, management systems
building, to quality management and control, supplier
management, products improvement and optimization,
global market access analysis. What we do is to help company
better growth.

fEAIECEEMIECREEIAMKRMEL, [ZINFIBUREIER. MAETHA
IR, EEARNER. HEFIBPIZHRESR. #
MEEE, FREEDNRE. EXIHHEADNE, FFEN
—ENERR A T B BTl B AP A K

1.Certification: Type & Component Certifica-
tion and Project Certification
TAIESE : B SR BB 4 IAE. 151 B TAE

Accreditations
BRI A

» TOV NORD Standard P20

* [ECWTO01

* |EC 61400-22

* [ECRE

* GL-Guideline 2003/04

° GL-Guideline 2010

° GL-Guideline Offshore 2005 and 2012
* DNV 0S-J101

* Danish Energy Authority's Executive Order
* TAPS 2000

° DIBt Guideline 2004 and 2012

° GB/Z 25458.GB/T 35792

2.Based on specific project assessment
or inspection

B TRHEN E T

* SSDE(Site Specific Design Evaluation)$§E k& it

* White Paper Approach A B2 75 774

* Rotor Blade Material Type ApprovalM B #7180 = i 7]

* RCA EvaluationtRE 2 #rifE

» Remote InspectioniZTi2E#%

* Operation&Maintenance for Wind-farm XUiZiz 4\ ik

* Re-poweringtsifE (BT EHEIR)

* Site Assessment / Risk analysis / CFD
FHbiT /R BG &/ CFD

* Wind Turbine Life-extension XAiE%HE

* Wind Turbine Technical Improvement Evaluation XAl 2R ¥4

* Availability evaluation of wind turbines and wind farms
XUATLAD R 3789 BT A =22 3T

» Conditioning Monitor System Evaluation and Certification
WIT RS ITHE RIAE

e 27 and 3 Party Inspectionsg8=. =A%

° Compliance with Local Grid Codes / LVRT Measurements
2 FH XIS R 14 T

* Assessment of Grid Connection Concepts and Power
Quality Measurement{f B8 EEF#13%

* Global Marketing Access& ki
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Type Certification

BITVIAUE

The scheme below presents the type certification process and
its modules according to IECRE. Other certification schemes
are similar or refer directly to IECRE. Each of the modules can
be independently evaluated and concluded with TUV NORD
conformity statements. These can also be used as individual
and reusable packages since mutual recognition agreements
ensure acceptance of certificates bet- ween accredited bodies.

UTAHERTT KIBIECRERINENI B R EZR, HAIALE
FRENEMSK BT UEZESZIECREINE T . S MMEREBA L
FATOV NORD—E4 A TIRINITEM B, TIAMUATHER
TOV NORDIEBIEIAMENATZ B R B AR

The design basis defines requirements, assumptions and
methodologies, which are essential for the design and
documentation of the wind turbine.

RITEMEX T ER. RIgMNGE, XEXNRYENZITHX IS
RRRBEXRERMN,

For quality assurance and compliance with the certified
design, the implementation of design related requirements is
verified by TUV NORD manufacturing evaluation.

ATRIERBHFEINERT, RITHEXREROEEHTOV
NORDi&E:Z & 8E D &R,

Design evaluation is based on design code requirements and
documentation provided by customers. Our evaluation
comprises load assumptions, safety concept/system, electri-
cal, mechanical and structural components, rotor blade,
tower and tower internals, as well as turbine manuals.

RIHHERETHEFREZITITEERNEIER. RITH
TEEERARE. REMR/RL. B, VIMAEHE .
MR EREAER RSN K F

Desige basis

: Conformity statement
evaluation !
¢ :~-- option -------.
A 4

Design evaluation Conformity statement

Manufacturing Conformity statement
evaluation
Conformity statement

Type testing
Conformity statement

Type characteristics
measurements

Final evaluation

v

Type certificate <
— b Certificate

maintenance

Type Certification Scheme(acc. to IECRE OD-501)

During type testing TUV NORD accompanies you to verify that
all relevant assumptions set during the turbine design
process as well as the correct and safe functioning of the
turbine in all operating conditions are ensured.

ERNRERE, TOV NORDEIRIERA T IE RIS EMFIER
K&, UNRITEFBRIERE THREIRERERFTE T Rk

Project Certification

15 B A

Project certification increases the overall project confidence
and value while reducing technical and financial risks for all
stakeholders. In addition, project certification provides assur-
ance that type certified wind turbines and foundation designs
are in conformity with site-specific conditions, local codes
and regulations at the project site.

BEINEHRS T RAEWENDENEOMNE, RERETH
BRIEAXRENRAM SR, 15, BB INEERRIEETE
LNER KRR, RITHFEHENGNEBESUFE. 2t
MBS EM.

Project certification increases the overall project confidence
and value while reducing technical and financial risks for all
stakeholders. In addition, project certification provides assur-
ance that type certified wind turbines and foundation designs
are in conformity with site-specific conditions, local codes
and regulations at the project site.

SRLNEEM, HEINENSMIRE T LURT T, HES
TEARIARTEY TUV NORD RF&IEFBAH, XA LUVE SIRARSS T
BITAE, BFIANENAZEMIEREEINE, B IAENEE
LAt HEE S RIS R B9 B HE B .

The implementation of design requirements in project specif-
ic manufacturing, transport and installation processes are
ensured by TUV NORD surveillance and on-site commission-
ing based on strategies agreed with and adapted to the
customers ‘needs.

@I TOV NORDRE BMMHIFE, AUMRERED A FliE.
ERMZRIEPRIESEFBENTERKEMAERE, RRAT
RITHIER,

Type certificate

Site conditions
assessment

v

Design basis
evaluation

v

Integrated load
analysis

¥

Wind turbine/RNA
design evaluation

Support structure
design evaluation

Other installations
design evaluation

'

|

'

Wind turbine/RNA

manufac.surveillance

Support structure

manuf.surveillance

Otherinstallations
manuf. surveillance

Transportation and

P T T T P install.surveillance
I_ _______ > Commissioning
surveillance

v

Project characteristics
measurements

v

Final evaluation

v

Project certificate | |

Optional module

Operation and
maintenance

— surveillance

Project Certification of Wind Farms (acc.to IECRE OD 502)

With focus on shortest timeline and leanest processes, our
certification services are tailored to project specific needs and
can be extended to optional activities such as independent
inspection for foundation designs, operation and mainte-
nance surveillance as well as modification management.

HATHVNERS T2 T RASENN BN REENRE, RIEHNAE
BAHFERRESES, HIY RBRIENEEDR, NEHIRITEIHR
TE. EHEEEURISITEREE,

08



09

Onshore Wind Turbine Service

piti £ XL EB AR S5

Wind Turbines CE Certification
XAAICEINIE

Wind Turbine Components CE Certification
XA ER B9 CEIAE

End of Warranty Inspection
HERIGES

In-service Inspection

ERINE

Site Assessment and Duty Diligence
PUEHE R REREE

Offshore Wind Turbine Service

3 X EBARSS

Type and Project Certification

B RINE AL

Support for BSH Releases

(Federal Maritime and Hydrographic Agency)
BSHEYSZ 155 (BXFBIBEKR)

Manufacturing Inspections

&L

Quality Assurance

(eg. Inspection for Support Structure,
Sub-station, etc.)

FRERIE N2 EENE, B LA EMICES)
Periodical or Condition Based Inspections
EEGleE St ek vl

Component Approval

ERFEIAIEITAG

o o o

Siemens Gamesa SG 11.0-200 DD Offshore Wind Turbine

S F =

Corrosion Protection

B R R1F

Risk Assessments

XUEITE(E

HSE

R R KIFIR

Assistance in Project Development
BLMBF R %5

Tailored Services on Request
BEFERNERILIRS
Commissioning WTG

8 RNIRETT

LM 107 P Rotor Blade

TUV NORD White-paper Approach

— Certification Process Simplification

TUV NORDAREF—EIAIERIE

Design basis
evaluation

!

Design evaluation

A

Manufacturing
evaluation

Foundation design
evaluation

Foundation
manufacturing
evaluation

A

Type testing

Type characteristics

measurements

Final evaluation

A

Type certificate

\/_\

Optional module

IEC 1114/10

Figure 2 - Modules of type certification

Flexible and customized
REMSEHIRS

Document the special design basis evaluation result
AILUE RIFHISITEMITELER
Widely accepted through mutual recognition

scheme

BEEIANAREFIANEEER ZER

One time certification for common portion and

reduce cost/cycle for future

XRIZEE IR ER 5 RO T — R IAIE, BRAERRINE

B2~/ R HA

Design basis evaluation - ensure the safe design of the wind
turbine type.
RITEMITE-HERN D RBNALRENR 2RI

The design basis covers all requirements, assumptions and
methodologies, including:
RITERRE TRENER. RIgNAZE, 81

Codes and standards;

AENFNARE,

Parameters, assumptions, methodologies and principles
S RIS HEIRFREN

Other requirements, e.g. for manufacture, transportation,

installation and commissioning, Operation and maintenance.

HAER, IIHE. 155 REMIRIRK. S,

There are rooms for demonstrating and evaluating unique
design approaches e.g. for:
IR R &TMERIRIT AN RIEN, fia0:

External design parameters;

HMERIRIT B

Design load cases selection (e.g. based on MTBF)

I EREER AR (G0, B2 FMTBF) .

Load factors and load reduction factors; (e.g. through test,
FEM modeling)

B A BB RER L (B0, @i, FEMER) .
Partial safety factors applied on loads and materials;
A FHAMNRNBI L2 R

Duration of simulation as well as number of simulations;
AR EIU R A RN E,

Methods for extreme and fatigue design loads/response
analysis;

R PRAIRE 55 1% T H e /AR 3 AT B9 75 5%

Environmental conditions relevant for installation;
S5REFXRNIFEE Y.

Inspection scope and frequency;

KESEEMME,

Target lifetime of components, systems and structures, and
B RSN BEin S

Requirements for condition monitoring systems.

RS EN RS ER,
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Site-Specific Design Evaluation

HFEZALIS TG

For sustainable and profitable wind energy projects, it is
important that the selected wind turbines match with the
local wind, climate, electrical and terrain conditions. During
the first stages of the wind farm project, site-specific design
evaluation (SSDE) assures that the site conditions, which
affect loading, durability and operation of the turbines, are in
compliance with the turbine design.

X F ARSI BFMEHIXEET R, EXE R FMEFRXA
25 UtHIN D RIR. B AMMAZF R AT E S UL T
(SSDE) 7T LB fRELF . A MBI TR R A S AT,

Site-specific design evaluation is performed for wind turbines
which have got the type certificates or the design evaluation
conformity statements. Site-specific design evaluation is part
of the project design certification module and project certifi-
cation module, as well as can be performed according to
customer request.

FEZUINHTERH N EERBENERHIRIHTETEMES
BRRY Ao 45 TE 17 3 IS B I B I HAEER A 1 B IAIEAE IR BY
—&057, LA LURIBR P ERTE R,

With experiences more than 250 site-specific evaluations with
global customer players, TUV NORD is the leading service
provider. Our references include SSDE in countries like China,
Germany, Japan, Italy, Thailand, Australia, UK, Kenya, Argen-
tina, Poland, Pakistan, Egypt and USA. The scopes of these
site-specific projects were various from project to project, for
example:

TUV NORDS£IKEF AE#1T 7 250 % RIZITE, BT L%
HIBRSS IR E R RATNEFIBERE. BE. B BRF. RE R
AR RE. BRI FRE. K= BEE S LMEEFER
I . XA E U B TEEERB B M, fi0:

* Plausibility check of the site-specific loads
BEGUHENSELIEE

* Integrated load analysis based assumed site conditions
BEF Rt K ENEE DR

* Site conditions+ integrated load analysis + all components.
TR+ DA+ PTE SR

Precondition: Site conditions Options
existing wind turbine assessment Planned changes
type certificate during operation

Grid codes

Operation strategy
incl. load

management

Project design basis «  Site specific
evaluation adaptations to type

certified components
and systems

+  Wind farm control

+ Manuals

Integrated load
analysis

y % Y

!

l—
< —
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Final evaluation Legend
3 @ Conformity statement
Project design - Optional module
certificate
~——

Project Design Certification Scheme (acc. to IECRE OD-502)

Remote Inspection

iy ok

By using remote inspection techniques, TUV NORD has applied
the most advanced digital solutions from the very beginning.

BT ERITAZR A, TOV NORDR A T SR TH M FRRORT o

Compared to traditional on-site activities, remote techniques
do not require the physical presence of the inspector on site.

SEENIEELL, RERATFELE R FE MG,

Benefits for our customers

HEPHEREEL:

Remote techniques will increase flexibility of inspections
while saving costs.

EERARRSHENRENE, RNHLYM.

Especially for organizations with a large number of manufac-
turing sites, remote techniques are beneficial -regardless of
the countries where the sites are located. Remote techniques
remove the necessity of travelling to the site, which saves
both time and travel costs.

BREXNFREARBEFRGNEIRR, BEWVEXK, T2
RAERIFEEEN ZERAHERT AT NI E %, KT
AT I EMRITAR .

If experts in special fields are required within one inspection,
as many as needed can be involved by means of remote
techniques - without unnecessary additional travel costs.

MRE—REERFEBHITN L XK, JLUET B AL
FBNERSS5ER, MAREFTINIERSE,

Acceptance

i

There are no requirements within the ISO standards, taken as
basis for accreditation of certification bodies and inspection
bodies. The IAF (a forum for worldwide accreditation bodies
to ensure comparable rules) published the document MD4.
This document provides basic rules and acceptance of remote
techniques for auditing.

ISOtRE R B XEZRAT LA F ARSI IR E
o IAF (BR— M HEXERINTNMSMN SO FAR, A8
B IR EINERIE) 276 T MDANX . AR T Bk
MFIXS AR B IR AR IR UK

The certification guidelines and standards relevant for certifi-
cation of wind turbines do not prohibit the use of remote
techniques.

5 XABAIEAE X BN R R AT H TR I R iE R A,

Services for application of remote techniques. Following

services can be provided by TUV NORD with remote techniques:

IR AN RS, TUVNORDRIAEATAZR AR ELU RS

° Manufacturing Inspection as part of Manufacturing Evalua-
tion within Type Certification of Wind Turbines
FIERL: NANBIAERFIE &S

° Manufacturing Inspection as part of Manufacturing Surveil-
lance within Project Certification
FIERL: TEIANERFIE RSS2

* Test Witnessing as part of Type Testing within Type Certifica-
tion of Wind Turbines
Mt DLIE: AN B T ATE AR B S B 5

12
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Site Assessment Services

IphbiF&ARSS

Extensive expertise and many years of experience in the
national and international field of site assessments distin-
guish the team of TUV NORD Site Assessment.We accompany
you with your wind farm project from planning and approval,
through the operation to life time extension beyond the
design life time. As your competent partner, we are at your
side quickly and reliable with comprehensive services from
one source.

TOV NORDZ 41t & BATE E AN E Prizp it ik S A E T2
BURIRARRT ZELR. RN BRELBHEHNXBHME,
MALIFIER, FIIEE, BEBSIRITEm UINIES. (FREE
BENHIE TR, RIBRET RN ERE IR LEIRS.

As a technical service provider, we assist you with all
questions regarding the site assessment for your photovoltaic
projects and support you in the grid connection certification.
We are of course DAkkS accredited according to DIN EN
ISO/IEC 17025 and other standards.

ER—REBWERARSRERD, HIDER AT B 7T ER
FRE R, FAEREFMINER A F R E&EHDIN EN
ISO/IEC 17025F1 EL AT A IAIE R A FIDAKKS o

We are happy to support you, for example, with questions on the following topics:

BATAI A A IER MR T AT REAR TS

» Determination of the site-specific wind potential and
energy yield prognosis
7L X BE R & BB & TN

* Wind measurements with LiDAR
FIFLIDARTIE KE

* Site quality assessment according to EEG 2017
TRIBEEG 201 7# 1T B E T

* Site suitability (turbulence report, generic load comparisons)
FUBER 1 CRomtiR S, B XTEL)

* Minimum distance and analysis of the wake flow in relation
to overhead lines
SRT=HERNERD TR/ NES

* Noise immission prognosis
I A TN

* Shadow flicker prognosis
BERINZ T

* Risk Assessment (ice fall, ice throw, tower failure, blade
fracture, fire)
PG AL CEK. Rk ERIRRE H BT AR) o

° Geotechnical site investigation and foundation consulting
ST TENGAEMME LR

* Life time extension of wind turbines beyond 20 years
BIF20F LA XAHES

* Technical Due Diligence
RARRIFEE

* Visualization of wind turbines
RANET R AR 1Y

° Optimization of wind farm layout
X7 BaRk

° Root Cause Analysis
KBURE

Due Diligence
REAE

Possible Aspects of a Due Diligence
RERAEMEXSE

01. Assessment of Plausibility of the Energy Yields (AEP) and
Wind Potential Prognosis or Study
F R R RUR TR SR A AT 1T A

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

HHREFENITHENE

03. Assessment of Plausibility of the Certification Documents of

the Chosen Wind Turbine Type
e AN B ATE SO A BT 1T 11Ty
04. Evaluation of Technical Risks of the Turbine Concept and
Technology
AR T T Z BRI A M XU T4

05. Evaluation of Technical Risks of the Foundation Construction

B2 AR A K BLITN

06. Assessment of Plausibility of the Maintenance and Service Concept

HIPFIAR SRR AT T T

07. Review of the Interface Management
EOSEHZ

08. Assessment of Plausibility of the Soil Assessment Reports
TIETHER SRR TIE S

09. Contract Assessment on Extend and Completeness
RN KM XA BT

10. Contract Assessment on Legal Content
ESHEXANBN SR

11. Assessment Report with Findings and Recommendations
)RR IR R AT IR

12. Profitability Analyses on the Base of the Profit and Loss
Account and the Investment Sum Review of the Risks of the
Insurance Concept
BEFFER SRS R & R SN EM S

Economy Efficiency
T
Investments &%

* Costs per Turbine Rl A2

* Costs for Installation REpL7A

* Costs for Foundation A7

* Grid Connection M

* Access Roads, Crane Site B REERH

* Costs for Transformer and Cabeling 2528 K& £ 450 A 2

* Project Development, Site Management MB %, MiHEE

Financing &7t

* Dept ZB[]

° Equity RIE

* Num. of Dept Investors & &6 14k E
* Dept Conditions &B &4

Operational Costs iIZERZ

* Insurance R

* Operation Management iIz{TE12

° Maintenance Service 4RSS

* Land Lease T31fA%E

* Repairs #f&

* Fees for Technical Inspections AR ZE E

Earnings Z#

* Energy Yield Brutto acc. to Prognosis F= 88 5 & IR EL
* Feed-in Tariff #MIEEE

* Availability BJFI A=

* Safety Margin &2

* Annual Energy Production Netto S{R4F 7= 4E

14
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Technical Inspections And Related
Evaluation For Wind Farms

5 iz tAX IR AR IEF (G

Surveillance and Inspection Service
ISR IEARSS

* Driver Train Vibration {2 sh 8 iRanie AN 47

* Inspection / Surveillance for Substation and MV / HV Electrical Equipment FEibHEEBSIEE KK IS
* Oil Inspection and Analysis SRS NFI 27

* Blade Inspection B #MRIGMAN 247

* Endoscopic Inspection for Gearbox ti¥¢ FERER B NFN D4

* Wind Turbine Inspection EENAGMFI S

Performance evaluation based on the relevant SCADA system data analysis

BT SCADAZGitE X HBUR 2 B9 IA 1L RE TG

Control Center
Internet (VPN)
VPN-Router ————<
Smart Wind Farm Smart Grid
B2EXT HaeRM
» Wind Farm Smart » Smart Dispatch
Operation | BEERE
X HED 4 A== | ——
RIZHBRENLEST | |_ — » Smart Protection
- Efficiency Analyze | | SCADA oL mn
RIS | | | » Energy Storage System
- TBA/PBA Analyze | SCADA E-StopPLC | Grid TEEER A
EEEES:S » Power Control e E-Stop(Kato) | | o |
RIS | IhEH o Fast Stop (Kat 1) ! |
» CMS Service | e Qgg;:it;n Control | .
CMSHERSS BITIE] Protection
7 | » Data Logging |
""" | mEws | |
| """ | Monitor
|
| —
I

HMI Screen &R A HE
(in operator roomizHI=E)

Damage and Repair Evaluation

for Rotor Blades

M 350A R (2 1

Rotor Blades are one of the most sensitive components of
wind turbines. Design, manufacturing and handling are
challenging and require high competence and mindfulness
from all involved parties.However, damages do occur despite
all efforts.

MR ERNREENE 22— % BIEMZREE AR H
BFREMAESS5HERBIENTRIR REMT i1, T2
BRERTER.

Damage is often subject of discussions between turbine
manufacturers and their customers. Furthermore, investors
and insurance companies want to be sure that the turbines
are available and produce the predicted amount of energy
within the assumed lifetime. An independent evaluation
report from a competent third party can provide clarity here
and give valuable information on how to deal best with
damaged blades.

BIAEERXNGIEFM AN R P Z BRI A, #5E
ENRE QB HLEHRRANET UG NERHETIRNERSHR
AN R B8, — R B ERNNE = A MILTER S AL
REXTFNARALEZRBHANERER.

TUV NORD Competences
TUV NORDHYEE

With more than 30 years of experience in wind energy, TUV
NORD stands for a high degree of quality and customer
satisfaction. We are a leading international testing, inspection
and certification service provider and have extensive
in-house expertise in the evaluation of blade damages and
corresponding measures.

TOV NORD7E R EESUTHAA BT 30EME L, RRESENRE
5% F AR E B TR E RSN QR NERARIRS B, £
PG A IR AE RS T S ERAT 2B ERE LLATR,

TUV NORD Services
TUV NORDHIBRSS

TUV NORD offers an independent evaluation of recognized
damages and corresponding measures.
TUV NORDIFIR B = FAB R MY & HE BT A IR 1L Ao

This service includes:
XEEARSE EIE:

Evaluation of root cause analysis

R R E 34T E

Understanding the root cause for recognized damages
IRFHRE IR AR E IR X

Concluding on further possible effected areas
FE R R —F TR XIE

Evaluation of inspection methods

B AT

Ensure that all damages are detected

T RFAA R REBARAC T

Evaluation of repair methods

TMEBIE T E

Evaluation of repair documentation

P&

If requested, witnessing of inspections and repair
MBER, TRACHIESHINZ IIE
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Floating Offshore Wind Turbines

‘I B XA

Floating offshore wind turbines have a floating foundation
instead of a fixed foundation, which allows installation
independent from shallow waters. Prototypes are installed
around the world and the market is accelerating for maturity.
R E ERNARBNE—MEEM, AR T RKkEE
R EE Bl 41 BTt REHRE, T ERINER .

TUV NORD provides reassurance for stakeholders in all aspects
of Floating wind. For new concepts, we offer Conceptual
Design Evaluation and Technology Readiness Evaluation.
TUV NORDIEEZR N4 FEATHAIE N A E AR AR E TR MR,
STFHBREITIES, ol MR AR A SR .

Independent verification and certification increases
confidence. The customer’ s specific concept/ technology is
evaluated against accepted standards and state of the art
engineering practice in order to reduce remaining risks.

IS IEANAIBEN T 150, B AR ERNEITHES A, FIRIEAIA
BRI B ST TAZSRRESRIT&AY, LURL XS,

TUV NORD covers all relevant certification services for
floating offshore wind turbines.
TUVNORDi#s &% 08 E KWFra 8 AERRSS

Design basis evaluationi& it &htiTF

Integrated load analysis&& &/ DT

Wind turbine RNA, tower and floating substructure design evaluation
RARNA BB RIF T B AR T,

Cable and mooring line evaluation 45 #1 & SALL &
Manufacturingfiis

Transportation and installation surveillancelZ#if1 R 515
Commissioning surveillancei@id i51%

Operation and maintenance surveillancelzfTAI4 P 1515

TUV NORD is the leading certification service provider for
more than thirty years. In recent years, TUV NORD has placed
particular emphasis on the certification of offshore wind
turbinesTUV NORD is accredited by DAKKS for floating
offshore wind turbines acc. to IEC (TS) 61400-3-2 and acc. to
IECRE OD 501 and OD 502.

TUOV NORDR—RMIHIIMEIRSIRE R T ER, TUV NORD4F
BIEME_ERKHBIIAIE. TUV NORDFES T DAKKSHEZ R ig L X,
MEIAIE, FF&IEC (TS) 61400-3-24011ECRE OD 501F10D 502
2K,

Being part of the relevant committees for floating wind, TUV
NORD develops guidelines that define design and certifica-
tion requirements for floating wind:
TEREZHNEEEXER SN —R, TUV NORDHIE 7 & SGFEHR
BRI ITAIIAEE KAV EN,

International standard on design requirements for floating
wind: IEC 61400-3-2 in IEC TC88 MT3-2 and DKE/AK383.0.3
{EJ9IECRE TC88 MT3-2f1DKE/AK383.0.3ZR=E5MXTE
FRRGTERNE R

IECRE Project Certification Scheme: IECRE OD 502 incl. sub
documents

IECRETEIAIE/S 2 IECRE OD 502 R HLF 04

Beyond developing guidelines, TUV NORD is taking a leading
role in research project FLOATECH as part of H2020
introduced by the EU-Commission: Optimization of floating
wind turbines using innovative control techniques and fully
coupled open source engineering tools.

P& T BIEIES 5%, TUV NORDIEFEF I E FLOATECHRRIE T
FSEMR, ZINERMBER R HAIH20200—EB57 . FEA I
HIZFIR AN ELBENAREIE T A UM EZE K.

Information on IEC 61400-5

*FIEC 61400-5

IEC 61400-5 is the new technical IEC standard for rotor blades.
Itis indispensable for certifications acc. [IECRE OD-501-1.

IEC 61400-52 % F M B SHTIECIR AR . E2IRIBIECRE
OD-501-14RERIFHITIAIE,

Similar to DNVGL-ST-0376, the guideline is based on a new
strategy for safety factors. Uncertainties in effects of
manufacturing tolerances, accuracy of analysis method or
effects from aging or temperature are considered with
corresponding safety factors.

5DNVGL-ST-037647E2 M, ZIEEME T B TR A HHNHE
1o BIE RN ERRIA. DT ERERE EUBIRENZIMER
HMERFRH=ARAZBENEZNEZ2 R

The valid version of IEC 61400-5 Ed.1 was published
31.05.2020.
IEC 61400-5 Ed. 19 IER E MR AF2020F58 310 % o

Based on current requirements from OD-501-1, IEC 61400-5
became mandatory for certifications according to IECRE
OD-501 by the day of publishing.Clarification sheet CSH 028
specifies that the transition period starts when IEC 61400-5
Ed.2 is published.

EFOD-501-11 HFTEK, IEC 61400-57E & 2 H X A1R1E
IECRE OD-501#1TIAMERY R B MEAT . BB ZRCSH 028, i35
HAMIEC 61400-5 Ed.2HHARESFFEA,

Existing IECRE-Component Certificates can be used for
IECRE-Type Certifications until end of validity of Compo-
nent Certificates
MBEMIECRE-AMIEFH A A FIECREE INEE R EHIE R
BUERLER,

Within a transition period of 12 months, Evaluation Reports
and Conformity Statements in Revision 0 can be issued
based on previous recognized standards

1240 A9 EEAM, AT LURIB LURTHYIA BIAR A & 75 S5 OhR A9 3T
IR ST S SR,

Within a transition period of 24 months, Evaluation Reports
and Conformity Statements can be updated based on
previous recognized standards.

12241 BRI EER, THMEIR SRR & 14 A A AT LURTE LARTHY
INFIARAE BT BB,

After expiration of the above transition periods, modifica-
tions resulting in a revision of reports/conformity
statements/certificates must be verified and evaluated
according to IEC 61400-5 Ed.2

LIRS EHSRG, SBIRE /A AL BEITRMES Y
TRIBIEC 61400-5 Ed.23#1TIER T

After expiration of the transitions periods, for re-certifica-
tion IEC 61400-5

BB R G, W FEFIAIEREZERIBIEC 61400-5 Ed. 2170

The publishing date of IEC 61400-5 Ed.2 is not yet scheduled.
Hence, the start date of the transition period and mandatory
use of IEC 61400-5 Ed.2 is not yet determined. For certifica-
tion acc. to IECRE OD-501 and IEC 61400-22, before and
during the transition period of 24 months, IEC 61400-5 Ed.1
may be used as recognized technical standard, but is not
mandatory. The validity of already existing Component
Certificates or Design Evaluation Conformity Statements
based on IEC 61400-5 Ed. 1 is not impaired.

IEC 61400-5 Ed.289% % H EA i R E . A b, i3 EHAFN SR H £
IEC 61400-5 Ed.2B9FF44 B ERIE R BT E . 3 FARHEIECRE
OD-501F1EC 61400-22891A3E, 7£244 B 8932 B HA Z sl HRiE],
IEC 61400-5 Ed.1R] ATER N INBIRE ARATAE, (B R 258 %I1 A, B
FIEC 61400-5 Ed. 1M BEBHIEB G ITHTERT S EAEANE
BMERZ M,

Usage of IEC 61400-5 Ed. 1 may still have advantages against
other recognized standards. TUV NORD is accredited for IEC
61400-5 by DAKKS and is your partner for certification.
fEMAIEC 61400-5 Ed. 1A RHE S EMAIMRARLL RS, TOV
NORDEJA1SDAKKSIHIEC 61400-589IA ], BIETEIAIEARSS Ha]
USSR

If requested we can provide an offer for the evaluation of a
generic strategy paper for quantifications.

WNRBER, WA VAT LR —ITRIE A R BE SO RYIR T, LA
T2k,

safety factors intended to be applied
PRANREFE
tolerances attended to be specified
EEMENAE
scope of analysis intended to be provided and details for
analysis methods
EERENDITERM 275 AR AT

and/or

/s
tests intended to be provided and test specifications
PR EATNLA NI E
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Introduction of Grid Code Compliant

"FF S EBMAE"ER

Tested grid code compliance for the national gri
and CEl)

d connection regulations (e.g. BDEW, VDE

FEERBMEREN GINEEERS KT = (BDEW) ZE RS TEMiH= (VDE)
MEBEAFBIHAZRS (CE) BIHE) BIEBR & H M5

When connecting renewable-energy generation systems to a
low-, medium- or high-voltage grid, evidence of electrical
characteristics has to be provided. The evidence can or
must be provided by means of certification, depending on
the voltage level. In the first step, this certification covers the
generation unit (a photovoltaic inverter, a thermal power
station or an internal combustion engine),and the following
step covers the generation plant itself (a photo- voltaic park
or wind farm). This means that “Grid Code Compliant”
certification is directed towards generation unit
manufacturers and their sales operations (unit certification)
and also to investors, planners, erectors and installers of
generation plants (system certification).

Grid

connection

HUBERRAERARERIRE. PENSELENE, SO M
SN ERYIE PR IRIE B EFLR, AT LAsep JusS INER (IR,
B—F, ZINERZRBIRE OLRP LR AR HRAN), T
—HNEZLBIERG CLREXHRNEBT) . XBHRE “FEER
MR IAEER K BIREHFIEH RHEEE WS (REIAD , Bt
HERABIERIREE  KE . REENREE (RGIAD .

International

Italy

—

Medium
voltage

CEI 0-16

Spain Great Britain
Low PVYC in assoc. G59
voltage with PO12.3

CEIl 0-21

(Example: Connection to the medium-voltage grid in Germany)

(530 EEEEEFEBW)

Plant data Plant certificate Model validation
\_SPGS >1 MVA or required (to FGW TR 4)
. . IPCC>PGS > 2 km (to FGW TR 8)
Grid connection
to BDEW MR 08 Plant dat
ant data
No plant Measurement
SPGS <1 MVA and certificate required (to FGW TR 3)

IPCC>PGS < 2 km

The requirements for generation units and plants are based
on grid behaviour during normal operation, cases of grid
disturbance and also on system services. The requirements
are as follows:
REBIGEMABNEREFERTITHREINENITH. BT
MIERURRGRS . ERNT:

Behaviour during normal grid operation
EEBMIETHIERTT AR
- maximum active power
RABHINE
- active power increase
BUThEEK
- maximum active and reactive power diagram
RABNHEINEE
- network interactions (harmonics, flicker)

MLEMEE R (K. W)

Behaviour in cases of grid disturbance
BRFIELTHNTA
- reduction of active power through frequency increase
B IG ISR FR B INTHER
- monitoring of grid voltage, frequency and reactive power
consumption
SEM B BB E SRR M I ThEEHFE
- voltage dips in the grid (low voltage ride through; LVRT)
EBWFRAYEREE % (X FRE S8 ; LVRT)

System services for safe system operation

AR RAGEITRENRFRS

- set values for active and reactive power
BUNThEMEHINERNIGEE

- voltage or active power dependent on reactive power
EURFRINThEMBESHFINTHE

In the case of plants, the requirements regarding the concept
have been extended. These additional requirements are, for
example:

WFRBUME, BXAHSMNERBKBI B. XETINERE
mE:

Dimensioning of the operating equipment within the plant
(switch gear, transformers - possibly including tap
changer, cables)

RBHEABITIRENRTHAE (FX8&E. TER—AlEaE
BHOEBEFX B

Protection concept in cases of faults in the grid or in the plant

FEEEM e A BB IE & £ MERT I RIPHER

Parametering of generation units, including of the certified
software versions

RBIRESHN, EEEIANERIRFhRESE L

Fulfilment of the conditions from the unit certification
REINEREHEIT

Plant regulation and control concept (park control)
& EBIL TS (EIXIEE)
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Introduction of Grid Code Compliant

"FF S EBMAE"ER

Certification procedure
INEER

Power generation units

Creation of a product family

= structure and construction (hardware)

M control engineering (software)

B power range of product family

H selection of the device under test and target country

Offer phase

Measurement

= procurement of an accredited laboratory
= jinitial discussion of the measurement

B performance of the measurement

B issuing of a measuring report

Conformity assessment of the hardware
evaluation of the measuring results

B review of manufacturers’ declarations

m issuing of a test report

o
7}
©

<
3
P
o}

B

(]

Model validation

® simulation of relevant functions

= comparison of measurement and simulation
= examination of plausibility and usability

= issuing of a validation report

Certification of the product family
B monitoring of production

= |isting on the Internet

= 5 years’ validity

Power generation systems

Data of the generation plant

m |ocation and date of entry into operation
B schematic structure of the plant

M grid operators and grid data

Offer phase

Calculation
' dimensioning of the plant
B examination of concept (park control)

Simulation

= reproduction of the plant (e.g. with DIgSILENT)
m power flow calculation

 short circuit current calculation

m  static and dynamic behaviour

Conformity assessment

B evaluation of behaviour when connected to the grid
B evaluation of the calculation and simulation results
m issuing of a test report

o
(7}
©

<
S
3
o}

B

(e}

Certification of the plant
u  planning certificate
m valid for six months

Declaration of Conformity
B inspection of the plant
m review of the commissioning protocols

At what time must the certificates be submitted to the grid operator?

IEBEMF ARSI L BIEEE?

In case of connection to the medium-voltage grid, the time
from which the generation plants have to obey the
requirements according to the amendment to the BDEW

Medium Voltage Guideline depends on the primary source of

energy. On this basis, there is already an obligation on all
generation plants to fulfill the requirements. However,
proof of fulfillment can be provided in arrears by means of a
plant certificate, for example for thermal power station
plants, by the end of 2014. As the unit certification precedes
the plant certification, units have to be certified beforehand.
This means that the deadline for unit certification is brought
forward by the amount of time needed for undertaking the
plant certification.

MR EEDPEBN, RIBEERRRS KT s (BDEW) FERE
FAEIThR, RFEILMIETFERNIEIIUR T X E2RERER i
Bl b, M ABIEHELBXSHEXLEERAM, BEE
20144F KR AT, AT LU BB USIE 8975 TUERRTR (1 & E R BIEER,
BIENSY F K F1 &% BB B FIREINESL T RIS IAE, F g & &
BEBITINE XERE IREINENE L AR E#TRILIAL
i NN 7t I

What are the benefits of certification?
INER L 4F b ?

* Competitive advantage

THEME

Fulfillment of national market regulations
HIEERMITEM

Permission to connect to the grid

RISEIEEI B AT

Independent, neutral inspection

b RIS SRV O kS

Right to use the TUV NORD CERT “Grid Code Compliant”
test mark in association with the unit and component
certification

BERIEIREFAMINEFER “TOV NORD CERT “F& BRI
B 7R S,

Why TUV NORD CERT?
71+ 43%$#E TUV NORD CERT?

Accredited since 2009 for generation units, plants and
components by the official German accreditation body
(DAkKS) for - among others - Germany (BDEW MSRL;
VDE-AR-N 4105; TransmissionCode), Italy (CEI 0-16; 0-21),
Spain (PO 12.3; PVVC), Great Britain (G 59)

B20095 LUK, SRIGEE B A IAENAS (DAKKS) X & Big&E. &
BB ILANLA AV IATERRAY, INESE B 64512 E (BDEW MSRL;
VDE-AR-N 4105; % EE WA N) L AR (CEI 0-1650-21) . FEBESF
(PO 12.3;PWC)  ZEE (G 59) FERMMX,

Officially recognised by the Fordergesellschaft Wind-
energie und andere Erneuerbare Energien - FGW e.V.
(German society for the promotion of wind energy and
other renewable energies)
FREERNEREMPTBERREH S (FGW eV.) WETSIAR]
More than one hundred unit and plant certifications
already completed

BETR T —ASTUEEMN A BIGIAL

Participation in expert sector committees such as VDE|FNN,
VDE|DKE and FGW

£ 5VDE|FNN.VDE|DKEFIFGWEZ W EIIER R

Strong international network in the grid connection
industry, consisting of measuring institutes, model
developers and research institutions
EEREETWIRERANE RS, S1ENSVE REF R
ARHEARA

Organization of professional events and forums, e.g. the
Thermal Power Plants (BHKW) Forum

AREWSFENICIE, INFAEBI (BHKW) iB1R

TuV NORD

TUV NORD CERT

- lo BDEV\/ Med\\)«\

Making use of synergies

F R thERR R

* Recognition of measuring results for certification according

to further national grid connection standards and
regulations
RIBH— T WEREMBENENRE, AINEIARTRNE
#R,
* Recognition of factory monitoring in the context of further
certifications by TOV NORD CERT
£ TOV NORD CERT 89— AIERRIAR T/ t5#2
* One-stop shop: certification according to European
Community Directives (Low-voltage, EMC and Machinery
Directive), quality, environmental and energy manage-
ment in accordance with the ISO Standards and unctional
Safety Standards, particularly fault tolerance of protective
equipment
—IETARSS (ARIBRREAIE < (IREBIEIE <. BB MIE M
WHE<2) BIIAIE, fkiE 1SO tERRE. IFRA Be R E IR LR IH
BERDAEIAIL 13 R RIPREN A HEIEINE
Useful contact who can recommend suitable project
partners for the measurement and development of
simulation models
WEHEREFLMNEMHAENT B & EKHrH BB
#A
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