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- To find wave particle velocity and acceleration

- Airy wave theory for small amplitude wave in
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- Stokes wave theory for high waves

- Stream function applied over broad range of
water depth
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wave height, H

wave period, T

dim | n mD* fn,
Fy =L 5":,,;::.!')u‘|nl |dz +f C.uF’T i
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Sink-source Method or Finite element method
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* Renolds number, Re = Umay DV
« Keulegan-Carpenter number, KC = u,, T/0
« Relative roughness k

* ULS & FLS

W Cp = Cps # (L5, KC)

065 for /D < 107 (smooth)

_ |29+ shoputerm

Cos Tor 1074 < kil < 1072

o
105 for &/ > 1077 (rough)

D : a cylindrical structural member of diameter D
Una : Max. horizontal particle velocity at still water level
v : kinematic viscosity of seawater
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Marine growth
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Current pressure  qp(2) = %Uﬁ(l)

Current force Fp(z) = Cp qp(2) D(2)
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Certification requirements in Taiwan :D s
(BERNRERSEEREEENHHEEEEY)

>
TAIPEI
£ TICH

e EASEIES

Regulation set by Bureau of Standards, Metrology and Inspection, MOEA (BSMI)

. directions for Demonstration and Guidance on Reviewing Project Certification of Offshore Wind Farm
Projects” , issued on 2019-09-23, amended on 2021-05-14, excerpt:

L-BERSETEASME - e ARs  AFE OF 1376-22 - IEC
8140022 - 1BCEE 0D-502 - b T3 & DNVGL-SE-0100 =# &
£ ON5 15176-1 R O 15176-3 wAAEES (ssame 2K
PR AEL ST IR T ST E L L PR E S R

LEERE Ve RS f et s P s P L L PR R E 2. |
EWEARLIERATR TSR -
FAGFARE-TRAR T —A=+afiBF o inlinsiTe
SHE - RHARS ARFMBME - AHARKTH - KE-AST
ETELY DY ¥ A

« Project certification by an accredited certification body

Project certification phases covered: design basis (which includes site conditions assessment), loads,
design, manufacturing surveillance, transport and installation

+ Assets covered: WTG, OSS, Cable

—_—
DY

AR: BiFEIRE

. . BREGEEE)  RiE
| B 3.2 L. osREEeZT - TERITRS26
: ; BEANEEH HE - WIS
: BREAES( SrBERREES
(O gt , =8 Ll s
| mmemss | REL i XA
EEIEE B=HREEN
. - ABRERESTH

RS . & ERIBIBIEFNNAE
BEEZAREY REESZ A HE &«
i3 - FERHAEHE
2 HRESRIBHEL -
BEIREEER
50

DMy

Commercial In confidence

>
TAIPEI
£ TICH

Project permitting process in Taiwan

Benefits by independent 3 party — > .
Accredited Certification Body

BSMI

PC reviewer

| Recognition
BoE
grants final
permission Accreditation acc. to
for
operation : ISO/IEC 17065 (for
; certification body),
1SO/IEC 17025
(for testing laboratory) or
3 party

«——— ISO/IEC 17020
(for inspection body)

ication (e.g.
N

- Mitigating risks at an effective stage by certification
« Increased confidence in technical integrity and reliability

« Confirmation of requirements as stated by project
developers

- Support of quality management

« Minimising financial project risks

- Secure investments and optimise return of
investment

- Secure better insurance rates

a#.-Nﬂg)porting authority approvals

>
TAIPEI
£ TICH

What is Certification?

... leading to worldwide acceptance being an ISO/IEC 17065 Accredited Certification Body

+ annual audits and ion after five years
+ 100+ countries being IAF Members and Signatories

DMy

Do they match?

Definition of certification (ISO / IEC 17000)

Certification is a:

Third-party attestation related to products, processes,

systems or persons

Attestation means:

Issue of a statement, based on a decision following the

review, that fulfilment of specified requirements has been

demonstrated

Review is done by:

Verification of the suitability, adequacy and effectiveness...
DY

BT eI
N 5 LT TR
T T et LT TR ST
AU SumpAarA AL

aamun

1
weas muas| anEs | an
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drw
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aranimn
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axew [niewomimen-
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atem
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CTT RO SRt PreT

wEiEAn

i [armamans o S T

Type Certification & Project Certificatlo:n'

= Awind turbine type = Power plant including wind turbines
— evaluated for compliance with applicable
regulations and assumed conditions (e.g.

wind turbine class) .

— evaluated for compliance with applicable
regulations and site-specific conditions
designed for a specific location

= Selected design parameters and conditions = manufactured for a specific project

= Manufacturing process and type testing .

installed and commissioned under site-specific
on a sample

circumstances

DY
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International project certification—> ™
schemes

Certificate and statement (sampl é’)D aitn

IECRE OD-502:2018 DNV-SE-0190:2020

Precs carication of i e sty

- IECRE website and where to find all documents + DNV certification scheme combining latest state of the art,

Rules, O Documents & Guides best practice and considering current market
[ ——— developments.
DY

DNV rules and standards

oHvaL

Dirw

o

o

>
) TAIPEL
= TICH

DNV service documents and
comparison to IECRE documents

DNV document IECRE
types (abbreviation) document types

(abbre: jon)
Procedural e Rules and Operational
pecifications (SE)
pIPICIEL, _ Socument OF)
Standards Standards
(sT) (IEC 61400 series)
Recommended Practices uE
(RP) TS, Appo

DNV rules and standards

Technical requirements

Specification and
tive appendices

Guidance / best practices

IECRE Rules, Operational Documents & Guides

DNV

Relevant standards and recommended —_» .
practices - excerpt

DNVGLST-0437
Loads an st condiions ind for ubines

o
DNVGLST0145
ety for wind i Offshore substation
" DNVGL.ST-0438
b + 4 ) control and protecion systems
for wind trbines
NVGLST0075
rbines

BRVGL
Electrica Intalations for wind

=
==
== =
= DNVGLST-0126
‘Support snuctures for wind
ONVGLRPoITE
Corrosion proection of

ofshore wind

DNVGLRP-0410 oweLsTazse sl Cor
= DNV Energy Systems documents are public available: i Gode Sorpianc

https://rules.dnv.com/

DMy

(2

Wind power plants certification scheme» ™
differences

Design basis

IEC 61400-22 / IECRE OD-502 scheme -0190 scheme

Focus on the wind turbine and do not cover relevant All wind power plant assets addressed in the service
wind power plant assets e.g. offshore substation, documents (wind turbine, offshore substation, power cables,
power cables etc. machinery structures, support structures etc.)

VG

Project certification only In addition to Project Certification, phases as

concept/innovation, prototype, in-service, lifetime extension,

D5 DD Yo B P

« Design basis covers the site conditions and —_—
the basis for design and subsequent phases. e

CIEEmITIES I Gl 17 (Nl CI « Demonstrating that a feasible and compliant —
Extent of guidance for application is limited Guidance and descriptions included to facilitate transparency, CatalOQUQ of applicable Sta‘ndards f?")d
understanding and application n?etlgogs is prepared and site conditions are PSE——
clarified. It
Longer revision cycles due to the number of Shorter revision cycles, latest project learnings and state-of-
participants representing the country member the-art faster implemented
bodies
Published in 2010, latest revisions in 2018 First published in 1986, latest revisions in 2020
IEC and DNV system
DNV offer both sets of services, and furthermore
DNV scheme and IEC scheme with aligned safety level
i
DMy DY
@) x

{ly

Design D e

Deliverables

DY

» Demonstrating that the
final design is compliant
with the state of the art
defined in the design basis A

« This includes a site-specific
design alpproval of the wind g
power plant assets 8

DNy
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Load and responses for offshore wind™ > .=
turbines D ovcor 3

Certification activities

Within an offshore wind power plant the substructures may: :

- be exposed to different design wave loads p—

« be placed in different water depths i 012

« have different soil stiffness '-h".\"*‘-""k :
Ty

« have different damping
« have different structural stiffnesses etc.

[T
Wave b
loads

x — -, rp—
o0 corslwd wndtbias || Windbrbna (RHA || SR MRSIE
Wrndtondaons
Anio-yd-slasiic
Marne sondbens —4f Design Load Cases ’ Design Leads
[ ey - .
Appiedvandard = Gamog

—_—
DY

3. Independent analyses of the support structure including highly utilized
structural connection by appropriate methods for the relevant limit states

DMy

Design oS

Certification activities

= Typical situation in a wind power plant
- several site conditions are lower, some higher than in the Type
Certificate
- Question: Is the structural integrity of the wind turbines
compromised?

Power cable

Wind Turbine

Do they match?

Wind Farm Site

ture and foundation

4. Review of design implementation of manufacturing and installation
requirements with respect to the structural integrity of the final structure.

5. Evaluation of the proposed corrosion protections system against design
requirements with a view to the required design life.

DMy

Certification activities

What is reviewed for certification proposes?

1. Valid Type Certificate for the RNA

« Verification including an evaluation of

the Design

« External Conditions assumed for the
RNA design

« Requirements for transport and
installation

« Requirements for operation and
maintenance

« Specification for the interfaces
between wind turbine and support

= Design basis lays out requiremenl| Dot bt |1 -------- >
for subsequent phases

= Inputs to be considered during
implementation of the type certific:
and during project certification

structure
e e
DNV DNV
@ @
-
) Tarrel i i i i ) TAIPEI
Certification activities v i i M pgts PR e ol
2. Review of Designer documentation for the substructure (tower, substructure m
connecting tower and foundation, J-tubes and the foundation)
« detailed design calculation reports, m
« design drawings, 3D-Models 3D m
« manufacturing specifications A _
DNV
@] @
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Manufacturing - D

Commissioning; operation and
maintenance manuals

-
TAIPEI
- £ TICH

= Assurance that the key products manufactured comply with the approved
design/expectations

Manufacturing

- Implementation

Design (calculations)

> Assumptions

= Commissioning involves all follow-up evaluation
and on-site inspections during the
implementation of the project.

Operation and maintenance relates to the
concepts and manuals to be approved.

Demonstrating that the assets are ready for a
safe and reliable operation.

kz...’/- @/'
Manufacturing surveillance —> D
D

survey of manufacturing o

evaluation of quality management system, . . . — —
if ISO 9001 certificate is not available

product related quality audits

No or reduced Reduced extent
inspection scope of surveillance:

(verification level: low) (verlfication level: medium)

survey of contractor’s quality
management activities.

Higher scope in the beginning,
option to reduce If results are
positive.

(verification level: medium)

The risk level is higher for a component
(or an assembly) which failure leads to
severe consequences.

On the other hand a higher verification
level will help to reduce the risk level.

moy

LOW  Relevance of component for structural integrity  HIGH

Low Complexity of component HIGH

DNy

@

@

Transport and Installation

-
TAIPEI
£ TICH

Certification Reports - sample

-
TAIPEI
£ TICH

= Transport and installation covers the surveillance
during transport and installation of the project
related assets.

= Demonstrating that the transport and installation is
not interfering with safety and integrity of the
assets.

SHv-OL

-2

BT ey

LIST o agas,

CUTETAGONG SRS

CONALTIONS

@

DNV-ST-0054: Transport and
installation of wind power plants

Development / design
influences of T&I on the structural integrity

Development of T&l documentation
information to be considered in T&I
documentation

Prior to start of T&l works
inspections, tests and checks to be carried out

Execution of T&l operations
working steps and parameters to be monitored

Upon completion of T&l
evaluation of possible impacts (e.g. damage
analysis)

DNV

DENERTNNG

BRAER SEEIEH

Thank you for your attention.

DNy

inRALARLLE
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