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INTERNATIONAL ELECTROTECHNICAL COMMISSION

WIND ENERGY GENERATION SYSTEMS -
Part 6: Tower and foundation design requirements

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, |[EC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end-user.

In order to promote international uniformity, |IEC National , Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their hational andregional publications. Any divergence between
any IEC Publication and the corresponding national 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 I[EC marks of conformity. IEC is not responsible for any
services carried out'by’independent'certification bodies!

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61400-6 has been prepared by IEC technical committee TC 88: Wind
energy generation systems.

The text of this standard is based on the following documents:

FDIS Report on voting
88/751/FDIS 88/754/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.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

Future standards in this series will carry the new general title as cited above. Titles of existing
standards in this series will be updated at the time of the next edition.
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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 "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication 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.
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INTRODUCTION

This document has been developed for the design of onshore wind turbine towers and
foundations that will build on and complement the IEC 61400-1 relating to design criteria and
provide a complete set of technical requirements for the structural and geotechnical design.
The requirements are also applicable to wind turbines covered by IEC 61400-2. It is envisaged
that the proposed work will be followed by the development of another part, directed towards
the design of offshore support structures, thus also complementing IEC 61400-3-1.

Civil engineering practices associated with the scope of the standard have regional variations.
It is not the intention of this document to conflict with those practices but to supplement them
particularly in ensuring that all important features of typical wind turbine towers and foundations
are fully and correctly considered. To this end, the relevant parts in existing standards for design
of steel and concrete structures and for geotechnical design have been identified for
participating countries and regions.

The principles included in this document apply to the sections of the tower of an offshore fixed
structure above the splash zone if the loading has been calculated according to
IEC 61400-3-1.

This document will include the evaluation and calibration of partial safety factors for material
strengths to be used together with the safety elements in IEC 61400-1 and IEC 61400-2 for
loads and for verification of static equilibrium.
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WIND ENERGY GENERATION SYSTEMS -

Part 6: Tower and foundation design requirements

1 Scope

This part of IEC 61400 specifies requirements and general principles to be used in assessing
the structural integrity of onshore wind turbine support structures (including foundations). The
scope includes the geotechnical assessment of the soil for generic or site specific purposes.
The strength of any flange and connection system connected to the rotor nacelle assembly
(including connection to the yaw bearing) are designed and documented according to this
document or according to IEC 61400-1. The scope includes all life cycle issues that may affect
the structural integrity such as assembly and maintenance.

The assessment assumes that load data has been derived as defined in IEC 61400-1 or
IEC 61400-2 and using the implicit reliability level and partial safety factors for loads.

2 Normative references

The following documents aréyreferfeditonin’theltext injsuch .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 (latestpeditionsof the»|referenced document (including any
amendments) applies.

IEC 61400-1:2019, Wind energy.generation, systems,. - .Part-1: Design requirements
IEC 61400-2, Wind turbines — Part 2: Small wind turbines

IEC 61400-3-1:2019, Wind energy generation systems — Part 3-1: Design requirements for fixed
offshore wind turbines

ISO 2394:2015, General principles on reliability for structures
ISO 22965-1, Concrete — Part 1: Methods of specifying and guidance for the specifier

ISO 22965-2, Concrete — Part 2: Specification of constituent materials, production of concrete
and compliance of concrete

ISO 22966, Execution of concrete structures
ISO 6934 (all parts), Steel for the prestressing of concrete
ISO 6935 (all parts), Steel for the reinforcement of concrete

ISO 9016:2012, Destructive tests on welds in metallic materials — Impact tests — Test specimen
location, notch orientation and examination

ISO 12944 (all parts), Paints and varnishes — Corrosion protection of steel structures by
protective paint systems

EN 1993-1-9:2005, Eurocode 3: Design of steel structures — Part 1-9: Fatigue
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EN 1993-3-2:2006, Eurocode 3: Design of steel structures — Part 3-2: Towers, masts and
chimneys — Chimneys

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61400-1,
IEC 61400-2 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1

assessment

total set of activities performed in order to find out if the reliability of a structure is acceptable
or not

3.2

characteristic load

load accounting for required exceedance probability level and without partial safety factor for
loads

3.3

characteristic buckling resistance

load associated with buckling in the presence of inelastic material behaviour, the geometrical
and structural imperfections that are inevitable ;in,practical construction, and follower load
effects '

3.4

component class

classification of the wind turbine structural components according to redundancy and safety
requirements

Note 1 to entry: Refer to IEC 61400-1.

3.5
component temperature
local temperature which will affect the material properties of a component

Note 1 to entry: The temperature shall be taken to be the ambient temperature unless protective or active means
are provided to change the temperature.

3.6

design lifetime

complete period of time for which the wind turbine will be designed to resist the specified loading
including maintenance, idling, power production, starting and stopping

3.7

design load

design force

load (force) used in the action vs resistance equation for a limit state accounting for the required
exceedance probability level and partial safety factor for loads

3.8

design resistance

resistance used in the action vs resistance equation for a limit state accounting for the required
exceedance probability level and partial safety factor for materials
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