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INTERNATIONAL ELECTROTECHNICAL COMMISSION

WIND ENERGY GENERATION SYSTEMS -
Part 3-2: Design requirements for floating offshore wind turbines

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cc mpricing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote intern. tion.!
co-operation on all questions concerning standardization in the electrical and electronic fields. To this =2na 2nd
in addition to other activities, IEC publishes International Standards, Technical Specifications, Te chn.~al k. norts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Public: ‘on(<"}. Their
preparation is entrusted to technical committees; any IEC National Committee interested in the sub) ¢t dealt with
may participate in this preparatory work. International, governmental and non-governmental ¢ ‘ganizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Internation il Organization for
Standardization (ISO) in accordance with conditions determined by agreement betweer the .2* " organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly s po: tible, an international
consensus of opinion on the relevant subjects since each technical committe= ha. r:presentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and < e accepted by IEC National
Committees in that sense. While all reasonable efforts are made to =ns.ure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the wec:« lovhich they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National. Comm, ‘eec undertake to apply IEC Publications
transparently to the maximum extent possible in their nationai xnd . >gional publications. Any divergence between
any IEC Publication and the corresponding national or regional \iblication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity Ind pendent certification bodies provide conformity
assessment services and, in some areas, access to IEC \..=.ks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the lates* ea tion cf this publication.

7) No liability shall attach to IEC or its directorc; e.npluyees, servants or agents including individual experts and
members of its technical committees and .ev ‘Na..onal Committees for any personal injury, property damage or
other damage of any nature whatsueve. ~whither direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, cce of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Norm~tive = ferences cited in this publication. Use of the referenced publications is
indispensable for the correct ‘ipr.ication of this publication.

9) IEC draws attention to th2 poczioility that the implementation of this document may involve the use of (a)
patent(s). IEC takes ne pbos'tion concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the 1ate of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to in.nlen ent this document. However, implementers are cautioned that this may not represent
the latest information, v.hich may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be h:iu ~esponsiole for identifying any or all such patent rights.

IEC 61400-.-2 \.as been prepared by IEC technical committee 88: Wind energy generation
system¢. It is an International Standard.

This first edition cancels and replaces IEC TS 61400-3-2, published in 2019. This edition
cuastiwutes a technical revision.

This edition includes the following significant technical changes with respect to
IEC TS 61400-3-2:

a) The relevant contents of IEC 61400-3-1 have been migrated into IEC 61400-3-2, making
IEC 61400-3-2 a self-standing document that does not have to be read directly in
conjunction with IEC 61400-3-1.
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b) Several modifications have been made regarding metocean conditions in Clause 6
considering the nature of FOWT and the offshore site where FOWT will be installed,
including: (1) the importance of wave directional spreading has been highlighted as it may
result in larger loads for FOWT, including the addition of the new informative Annex O and
Annex P and (2) the characteristic of swell has been explained, which may be relevant for
some FOWT projects, including the addition of new informative Annex R regarding the
characteristic of swell.

c) Subclauses 7.1, 7.2, 7.3, 7.4 and 7.5 have been changed to include a revised DLC table
and its related descriptions, including amongst others updated requirements on
directionality, wave conditions, redundancy check and damage stability cases, and a
robustness check case; further updates are made related to guidance and necessities
provided on load calculations and simulation requirements.

d) Subclause 7.6 has been updated with guidance on fatigue assessment along with
clarifications on serviceability analysis and the applicable material for WSD; related Annex L
has been updated and a new Annex M has been added for clarification of the safety factors
and load and load effect approach for floating substructures.

e) The concept of floater control system that will interact with the wind turbine controller has
been introduced in Clause 8.

f) Clause 11 has been renamed from "Foundation and substructure design” to "Anchor design"
and requirements for the transient conditions have been added.

g) A more detailed clause regarding concrete design has been added to Clause 16 together
with an informative Annex Q.

h) Clause 15 has been updated with the aim to improve ease of use, using experience from oil
and gas and considering unique wind turbine characteristics; updates included guidance for
TLPs, damage stability, dynamic stability, testing and the addition for Annex S regarding
how to analyse collision probability.

This International Standard is to be read in conjunction with IEC 61400-1, Wind energy
generation systems — Part 1: Design requirements.

The text of this International Standard is based on the following documents:

Draft Report on voting

88/1028/FDIS 88/1050/RVD

Full information on the voting for the approval of this International Standard can be found in the
report on voting indicated in the above table.

The language used for the development of this International Standard is English.

This publication was drafted in accordance with the ISO/IEC Directives, Part 2, and developed
in accordance with the ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement,
available at www.iec.ch/members_experts/refdocs. The main document types developed by IEC
are described in greater detail at www.iec.ch/publications.

A list of all parts of the IEC 61400 series, published under the general title Wind energy
generation systems, can be found on the IEC website.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.

IMPORTANT - The "colour inside” logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.



https://webstore.iec.ch/?ref=menu
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INTRODUCTION

This part of IEC 61400 outlines the minimum design requirements for floating offshore wind
turbines (FOWT) and is not intended for use as a complete design specification or instruction
manual.

Several different parties may be responsible for undertaking the various elements of the design,
manufacture, assembly, installation, erection, commissioning, operation and maintenance of a
FOWT and for ensuring that the requirements of this document are met. The division of
responsibility between these parties is a contractual matter and is outside the scope of this
document.

Any of the requirements of this document may be altered if it can be suitably demonstrated that
the safety of the system is not compromised. Compliance with this document does not relieve
any person, organization, or corporation from the responsibility of observing other applicable
regulations.
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WIND ENERGY GENERATION SYSTEMS -

Part 3-2: Design requirements for floating offshore wind turbines

1 Scope

This part of IEC 61400 specifies requirements for assessment of the external conditions at a
floating offshore wind turbine (FOWT) site and specifies essential design requirements to
ensure the engineering integrity of FOWTs. Its purpose is to provide an appropriate level of
protection against damage from all anticipated hazards during the planned lifetime.

This document focuses on the engineering integrity of the structural components of a FOWT
but is also concerned with subsystems such as control and protection mechanisms, internal
electrical systems and mechanical systems.

A wind turbine shall be considered as a FOWT if the floating substructure is subject to
hydrodynamic loading and supported by buoyancy and a stationkeeping system. A FOWT
encompasses five principal subsystems: the RNA, the tower, the floating substructure, the
stationkeeping system and the onboard machinery, equipment and systems that are not part of
the RNA.

The following types of floating substructures are explicitly considered within the context of this
document:

e ship-shaped structures and barges,

e semi-submersibles (Semi),

e spar buoys (Spar),

e tension-leg platforms/buoys (TLP / TLB).

This document can be utilized for structural types other than listed above, but special
consideration may be needed to support novel features to achieve the same target safety level.
These other structures can have a great range of variability in geometry, materials and
structural forms and, therefore, can be only partly covered by the requirements of this document.
In other cases, specific requirements stated in this document can be found not to apply to all or
part of a structure under design. In all the above cases, conformity with this document will
require that the design is based upon its underpinning principles and achieves a level of safety
equivalent, or superior, to the level implicit in it.

This document is applicable to unmanned floating structures with one single horizontal axis
turbine. While generally applicable, additional considerations may be needed, e.g., for multi-
turbine units on a single floating substructure, vertical-axis wind turbines, FOWTs with shared
moorings, spinning spars, floating structures without a stationkeeping system, or combined
wind/wave energy systems.

This document is to be used together with the appropriate IEC and ISO standards mentioned in
Clause 2. In particular, this document is fully consistent with the requirements of IEC 61400-1.
In the event of requirements that may conflict between this document and the normative
references, the requirements stated in this document supersede those of the references.





