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INTERNATIONAL ELECTROTECHNICAL COMMISSION

WIND TURBINE GENERATOR SYSTEMS -

Part 1: Safety requirements

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization fgr stangardizatien comprising
all national electrotechnical committees (IEC National Committees). The objégt\of the isN\{o promote
international co-operation on all questions concerning standardization in the e alNand electxonic Yields. To
this end and in addition to other activities, the IEC publishes Internati garation is
entrusted to technical committees; any IEC National Committee intex n\the\ subject dtealt with may
participate in this preparatory work. \enta ations liaising
with the IEC also participate |n this preparation. The IEC coIIaborate sely natlonal Organization
for Standardization (1SO) W § between the two
organizations.

2) The formal decisions or agreements of the IEC on techyical express, @s nearly as possible, an
international consensus of opinion on the relevant subjects 'sinc sgmmittee has representation
from all interested National Committees

3) The documents produced have the form oKrecomm se and are published in the form
of standards, technical reports or guides and\they e Natignal Committees in that sense

4) In order to promote international unificatio i mittees undertake to apply IEC International
Standards transparently to the maximum/ extent po i in their national and regional standards. Any
divergence between the IEC Standard and the ational or regional standard shall be clearly
indicated in the latter

5) The IEC provides no marking produre to ate Its approval and cannot be rendered responsible for any
equipment declared to b

6) Attention is drawn fo the possibiity\that some of the_elements of this International Standard may be the subject
of patent rights e for identifying any or all such patent rights

International Standa been prepared by IEC technical committee 88: Wind

The text of based on the following documents:

FDIS Report on voting

88/98/FDIS 88/103/RVD

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

Annexes A, B and C form an integral part of this standard.

Annex D is for information only.

A bilingual version of this standard may be issued at a later date.
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INTRODUCTION

This International Standard outlines minimum safety requirements for wind turbine generator
systems and is not intended for use as a complete design specification or instruction manual.

Any of the requirements of this standard may be waived if it can be suitably demonstrated that
the safety of the system is not compromised. Nevertheless this waiver does not apply to
clause 6.

Compliance with this standard does not relieve any person, organization
the responsibility of observing other applicable regulations.

orporation from

O
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WIND TURBINE GENERATOR SYSTEMS -

Part 1: Safety requirements

1 Scope and object

This part of IEC 61400 deals with safety philosophy, quality assurance and engineering
integrity, and specifies requirements for the safety of Wind Turbine Generator Systems
(WTGS), including design, installation, maintenance, and operatig nder specified
environmental conditions. Its purpose is to provide the appropriate levg gtion against
damage from all hazards from these systems during their planned lifetM

grotection
es and the

This standard is concerned with all subsystems of WTGS sy
mechanisms, internal electrical systems, mechanical system
electrical interconnection equipment.

clause 2.

2 Normative references

on this part of
recent editions

IEC 61000-3-2:1998, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for
harmonic current emissions (equipment input current <16 A per phase)

IEC 61000-3-3:1994, Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of
voltage fluctuations and flicker in low-voltage supply systems for equipment with rated current
<16 A

IEC 61000-4-2:1995, Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test. Basic EMC publication

IEC 61000-4-3:1995, Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test
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IEC 61000-4-4:1995, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement
techniques — Electrical fast transient/burst immunity test. Basic EMC publication

IEC 61000-4-5:1995, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement
techniques — Surge immunity test

IEC 61024-1:1990, Protection of structures against lightning — Part 1: General principles

IEC 61312-1:1995, Protection against lightning electromagnetic impulse — Part 1: General
principles

ISO 2394:1986, General principles on reliability for structures

3 Terms and definitions

For the purpose of this International Standard, the following defk

3.1
annual average

3.2
annual average wind speed
wind speed averaged accordi

3.3
auto-reclosing cycle

event with a timeperiod
breaker release ;

network

3.4

brake (wind turbine
device capable of reducing the rotor speed or stopping rotation

3.6

catastrophic failure (wind turbines)

disintegration or collapse of a component or structure, that results in loss of vital function which
impairs safety

3.7

characteristic value (of a material property)

value having a prescribed probability of not being attained in a hypothetical unlimited test
series
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3.8

complex terrain

surrounding terrain that features significant variations in topography and terrain obstacles that
may cause flow distortion

3.9

control system (wind turbines)

subsystem that receives information about the condition of the wind turbine and/or its
environment and adjusts the turbine in order to maintain it within its operating limits

3.10

cut-in wind speed ( Vip)
lowest mean wind speed at hub-height at which the wind turbine starts
3.24, hub-height)

B power (see

3.11

cut-out wind speed ( Vout)
highest mean wind speed at hub-height at which the wind ty
(see 3.24, hub-height)

d\to produce power

3.12
design limits
maximum or minimum values used in 2

3.13

dormant failure (also known as latent fault)

failure of a component or s s d during normal operation

3.14

downwind

in the direction 0@

3.15

electrical power

particular inst ines or cables for the transmission and distribution of
electricity

NOTE - e different parts of this network are defined by appropriate criteria, such as

emergency shutdowl’(wind turbines)
rapid shutdown of the wind turbine triggered by a protection system or by manual intervention

3.17

environmental conditions

characteristics of the environment (altitude, temperature, humidity, etc.) which may affect the
WTGS behaviour

3.18

external conditions (wind turbines)

factors affecting operation of a wind turbine, including the wind regime, the electrical network
conditions, and other climatic factors (temperature, snow, ice, etc.)
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3.19

extreme wind speed

highest average wind speed, averaged over t s, that is likely to be experienced within a
specified time period of N years ("recurrence period”: N years)

NOTE - In this standard recurrence periods of N = 50 years and N = 1 year and averaging time intervals of t =3 s

and t = 10 min are used. In popular language, the less precise term "survival wind speed" is often used. In this
standard, however, the turbine is designed using extreme wind speeds for design load cases.

3.20
fail-safe
design property of an item which prevents its failures from resulting in critical faults

3.21
gust
temporary change in the wind speed

NOTE — A gust may be characterized by its rise-time, its magnitude and its du

3.22
horizontal axis wind turbine
wind turbine whose rotor axis is substantially parallel

3.23
hub (wind turbines)

3.24
hub-height (wind turbines)
height of the centre of thé
3.55, swept area)

3.25
idling (wind turbi

condition of a wind ty

3.26

NOTE - At a typical 10 m/s wind speed, the inertial subrange is roughly from 0,02 Hz to 2 kHz.

3.27

isolated operation
stable and temporary operation of a discrete part of a power system after network splitting

3.28

limit state

state of a structure and the loads acting upon it, beyond which the structure no longer satisfies
the design requirement (ISO 2394)

NOTE - The purpose of design calculations (i.e. the design requirement for the limit state) is to keep the probability
of a limit state being reached below a certain value prescribed for the type of structure in question (ISO 2394).

3.29
logarithmic wind shear law
see wind profile
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3.30
maximum power (wind turbines)
highest level of net electrical power delivered by a wind turbine in normal operation

3.31

mean wind speed

statistical mean of the instantaneous value of the wind speed averaged over a given time
period which can vary from a few seconds to many years

3.32

nacelle
housing which contains the drive-train and other elements on top of a harizontal axis wind
turbine tower

3.33

network connection point (wind turbines)
cable terminals of a single wind turbine or, for a wind power stay
electrical bus of the site power collection system

% point to the

3.34
normal shutdown (wind turbines)

shutdown in which all stages are under the control of co

3.35

operating limits
set of conditions defined by the WTG
protection system

govern the activation of the control and

3.36
parked wind turbine
depending on the consfruction © \ bine, parked refers to the turbine being either in a

3.37
power collection §
electric connegtj
all electrical<g < ed between the WTGS terminals and the network connection
point

3.38
power law for wing
see wind profile

3.39
power output
power delivered by a device in a specific form and for a specific purpose

NOTE (wind turbines) — The electric power delivered by a WTGS.

3.40
protection system (wind turbine)
system which ensures that a WTGS remains within the design limits
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3.41

rated power

guantity of power assigned, generally by a manufacturer, for a specified operating condition of
a component, device or equipment

NOTE (wind turbines) — Maximum continuous electrical power output which a WTGS is designed to achieve under
normal operating conditions.

3.42
rated wind speed ( V)
specified wind speed at which a wind turbine's rated power is achieved

3.43
Rayleigh distribution
probability distribution function, see 3.66 (wind speed distribution)

3.44
reference wind speed ( Vief)
basic parameter for wind speed used for defining WTGS cla

lower than or equal to V,¢s.

3.45
resonance

3.46

rotationally sampled wind velogi
wind velocity exp 5 fi

of the same.

e rotating wind turbine rotor

sampled wind velocity is distinctly different from the normal

3.47

2 Ny

rotational speed of a urbine rotor about its axis

3.48
roughness length

extrapolated height at which the mean wind speed becomes zero if the vertical wind profile is
assumed to have a logarithmic variation with height

3.49
safe life
prescribed service life with a declared probability of catastrophic failure

3.50
scheduled maintenance
preventive maintenance carried out in accordance with an established time schedule

3.51
serviceability limit state
limit state which corresponds with criteria governing function related normal use (ISO 2394)
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