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INTERNATIONAL ELECTROTECHNICAL COMMISSION

WIND TURBINES -

Part 21: Measurement and assessment of power quality
characteristics of grid connected wind turbines

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization coi. nris.ng
all national electrotechnical committees (IEC National Committees). The object of IEC is to. prcmote
international co-operation on all questions concerning standardization in the electrical and electronic ti. !ds. To
this end and in addition to other activities, IEC publishes International Standards, Technice Spu-ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guidances (hereafter referied to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committe » interested
in the subject dealt with may participate in this preparatory work. International, gove.nmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IET ccl!laborates closely
with the International Organization for Standardization (ISO) in accordance with cunditioi.s determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as :e7i1y 3s pussible, an international
consensus of opinion on the relevant subjects since each technical commi. 2e his representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationa. us= and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to en. ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for thz way .n which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Cmr ittees undertake to apply IEC Publications
transparently to the maximum extent possible in their ~._tior>l and regional publications. Any divergence
between any IEC Publication and the corresponding natical o: regional publication shall be clearly indicated in
the latter.

IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an !EC Pubi.zation.

All users should ensure that they have the laiast 2divon of this publication.

No liability shall attach to IEC or its dire :tors, employees, servants or agents including individual experts and
members of its technical committees #nd  -C 'lational Committees for any personal injury, property damage or
other damage of any nature whatshev >r, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicction, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the No. mutive references cited in this publication. Use of the referenced publications is
indispensable for the correct a.>'*Cation of this publication.

Attention is drawn to . > pczsibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC si Il nc be held responsible for identifying any or all such patent rights.

International Sicndard =C 61400-21 has been prepared by IEC technical committee 88: Wind
turbines.

This sexond edition cancels and replaces the first edition published in 2001. This edition
ceasctutos a technical revision.

Thi

= edition includes the following new items with respect to the previous edition:

Interharmonics and current distortions (<9 kHz)
Response to voltage dips

Active power ramp rate limitation and set-point control
Reactive power capabilities and set-point control

Grid protection and reconnection time after grid faults
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The text of this standard is based on the following documents:

FDIS Report on voting
88/317/FDIS 88/326/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.

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

A list of all parts of the IEC 61400 series, under the general title Wind turbines, can b~ fc :nd
on the IEC website.

The committee has decided that the contents of this publication will remain unc‘anger. until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
*+ amended.
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INTRODUCTION

The purpose of this part of IEC 61400 is to provide a uniform methodology that will ensure
consistency and accuracy in the presentation, testing and assessment of power quality
characteristics of grid connected wind turbines (WTs). The power quality characteristics here
include wind turbine specifications, voltage quality (emissions of flicker and harmonics),
voltage drop response, power control (control of active and reactive power), grid protection
and reconnection time.

This part of IEC 61400 has been prepared with the anticipation that it would be applied by:

e the WT manufacturer striving to meet well-defined power quality characteristics;
e the WT purchaser in specifying such power quality characteristics;

e the WT operator who may be required to verify that stated, or required row-~r q.ality
characteristics are met;

e the WT planner or regulator who has to be able to accurately and fairl;: determine the
impact of a WT on the voltage quality to ensure that the installation ic.designed so that
voltage quality requirements are respected,;

e the WT certification authority or component testing organization-in c/zjuating the power
quality characteristics of the wind turbine type;

e the planner or regulator of the electric network who has to'be abie to determine the grid
connection required for a WT.

This part of IEC 61400 provides recommendations®for pre»aring the measurements and
assessment of power quality characteristics of gria <~or.necied WTs. This part of IEC 61400
will benefit those parties involved in the manufactu:e, installation planning, obtaining of
permission, operation, utilization, testing and r:gulation of WTs. The measurement and
analysis techniques recommended in this part of IEC 51400 should be applied by all parties to
ensure that the continuing development .and operation of WTs are carried out in an
atmosphere of consistent and accurate comn unication.

This part of IEC 61400 presents meas'.rement and analysis procedures expected to provide
consistent results that can be replicai:d Ly others.
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WIND TURBINES -

Part 21: Measurement and assessment of power quality
characteristics of grid connected wind turbines

1 Scope

This part of IEC 61400 includes:

e definition and specification of the quantities to be determined for characterizing th~ puwer
quality of a grid connected wind turbine;

e measurement procedures for quantifying the characteristics;

e procedures for assessing compliance with power quality requirem>»nts, including
estimation of the power quality expected from the wind turbine type wiion deployed at a
specific site, possibly in groups.

The measurement procedures are valid for single wind turbincs wi*h a three-phase grid
connection. The measurement procedures are valid for any size ot wir.d turbine, though this
part of IEC 61400 only requires wind turbine types interded for PCC (Point of Common
Coupling) at MV or HV to be tested and characterized as spec’f ¢2-in this part of IEC 61400.

The measured characteristics are valid for the specific'~or.figuration and operational mode of
the assessed wind turbine type only. Other conxfigurations, including altered control
parameters that cause the wind turbine to behave dificrently with respect to power quality,
require separate assessment.

The measurement procedures are desigrec to‘he as non-site-specific as possible, so that
power quality characteristics measured.at ‘oi-:xample a test site can be considered valid also
at other sites.

The procedures for assessing cu. mp'iance with power quality requirements are valid for wind
turbines with PCC at MV or“!V in power systems with fixed frequency within £1 Hz, and
sufficient active and reactive power regulation capabilities. In other cases, the principles for
assessing compliance with | ower quality requirements may still be used as a guidance.

This part of IEC 61400 .5 for testing of wind turbines, though it contains information that may
also be useful for tes. 7y of wind farms.

NOTE This nar.of IEC 61400 uses the following terms for system voltage:
— low vc'tage (L V) refers to U, < 1 kV;

— .nediu.” voltage (MV) refers to 1 kV < U, < 35 kV,

high voltage (HV) refers to U, > 35 kV.

2 Normative references

The following referenced documents are indispensable for the application 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 60044-1, Instrument transformers — Part 1: Current transformers

IEC 60044-2, Instrument transformers — Part 2: Inductive voltage transformers
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