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INTERNATIONAL ELECTROTECHNICAL COMMISSION

WIND ENERGY GENERATION SYSTEMS -
Part 3-1: Design requirements for fixed offshore wind turbines

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization ccmpr.ing
all national electrotechnical committees (IEC National Committees). The object of IEC is to p.nmc =
international co-operation on all questions concerning standardization in the electrical and electronic ."elds To
this end and in addition to other activities, IEC publishes International Standards, Technice’ Sj =cific ~tions,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referr. 1 tc 25 “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Commit. e interested
in the subject dealt with may participate in this preparatory work. International, gove'-nmenta; and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC c)llaborates closely
with the International Organization for Standardization (ISO) in accordance with conaii~''s determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as near"* as ~o.sible, an international
consensus of opinion on the relevant subjects since each technical comni.*'ee . as representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationc! us= and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to e€.'s =~ that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for ths way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National “on nittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natic>al «nd regional publications. Any divergence
between any IEC Publication and the corresponding natioial or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificatior. bac’es.

All users should ensure that they have the Iate.* ¢ dition of this publication.

No liability shall attach to IEC or its'dire 't~rs, employees, servants or agents including individual experts and
members of its technical committees a d .7 National Committees for any personal injury, property damage or
other damage of any nature whats. eve . whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the pullicaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Mor. atiy 2 references cited in this publication. Use of the referenced publications is
indispensable for the corr. =t appiication of this publication.

Attention is drawn tc the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shc'l no be held responsible for identifying any or all such patent rights.

International . 5tendard (EC 61400-3-1 has been prepared by IEC technical committee 88:
Wind energv g>neration systems.

This ed.tion cancels and replaces the first edition of IEC 61400-3 published in 2009. This
ea.‘ion 2« nstitutes a technical revision.

Thicedition includes the following significant technical changes with respect to the first
ecition of IEC 61400-3:

a)

b)

c)
d)

Clause 12 has been merged with Clause 6 in order to acknowledge that the design of the
wind turbine support structure is generally site specific for offshore projects;

The design load table has been revised to simplify the approach to waves, both for several
gust cases with the Normal Sea State, and for a number of cases with the Extreme Sea
State. The guidance for load calculations has been altered accordingly;

For load safety factors reference is now made directly to IEC 61400-1;

Clause 8 on the control system has been aligned with the latest updates in IEC 61400-1;
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e) Annex B to edition one on wave spectra has been replaced by a reference to ISO 19901-1;
f) The annex on ice loading has been revised and updated (now Annex D);

g) Two informative annexes concerning tropical cyclones have been introduced: Annex H on
wave height assessment and Annex | on safety level;

h) Other parts of the text have been aligned with IEC 61400-1.

This part is to be read in conjunction with IEC 61400-1, Wind turbines — Part 1: Design
requirements1.

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

FDIS Report on voting
88/708/FDIS 88/712/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives Par: 2.

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

Future standards in this series will carry the new general tiuc as cited above. Titles of existing
standards in this series will be updated at the time of ine r.2xt 2dition.

This document has been drafted in accordance wit!i the :SO/IEC Directives, Part 2.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website ui der "http://webstore.iec.ch" in the data related to
the specific document. At this date, the docur 2nt will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition; .« r

e amended.

A bilingual version o7 u.'s publication may be issued at a later date.

IMPORTAN) — rhe 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
ui de.~t:nding of its contents. Users should therefore print this document using a
~nlcur pr nter.

1 Under preparation. Stage at the time of publication: IEC/RFDIS 61400-1:2018.
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INTRODUCTION

This part of IEC 61400 outlines the minimum design requirements for fixed offshore wind
turbines 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 an offshore wind turbine 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.

The document is not intended to give requirements for floating offshore wind turbines. For
floating installations, reference is made to IEC 61400-3-2.
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WIND ENERGY GENERATION SYSTEMS -

Part 3-1: Design requirements for fixed offshore wind turbines

1 Scope

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

This document focuses on the engineering integrity of the structural components of an
offshore wind turbine 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 fixed offshore wind turbine if the support structure is
subject to hydrodynamic loading and it is founded on the seabed. The design requirements
specified in this document are not sufficient to ensure the engineering integrity of floating
offshore wind turbines. For floating installations, reference is made to IEC 61400-3-2. In the
remainder of this document, the term “offshore wind turbine” is assumed to refer to those that
are fixed to the seabed.

This document should 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. The safety level of the offshore wind turbine designed according to this
document shall be at or exceed the level inherent in IEC 61400-1. In some clauses, where a
comprehensive statement of requirements aids clarity, replication of text from IEC 61400-1 is
included.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 60721 (all parts), Classification of environmental conditions

IEC 61400-1:2018, Wind energy generation systems — Part 1: Design requirements?
ISO 2394:1998, General principles on reliability for structures

ISO 2533:1975, Standard Atmosphere

ISO 19900:2002, Petroleum and natural gas industries — General requirements for offshore
structures

ISO 19901-1:2015, Petroleum and natural gas industries — Specific requirements for offshore
structures — Part 1: Metocean design and operating conditions

2 Under preparation. Stage at the time of publication: IEC/RFDIS 61400-1:2018.
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