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Introduction
This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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How to access

This link will lead you to the Online Standards Development (OSD) platform for national mirror
committee’s comments. It replaces the project content, which is usually circulated as a PDF.

For OSD NC Managers

If not already done, your respective National Committee Administrator will create your profile via
Symphony (https://symphony.iec.ch) as an OSD NC Manager to oversee the comment resolution
process for the preparation of your national comments. Once you have been granted access via
Symphony, please use your usual IEC credentials to access the link.

If you do not have access, please contact your National Committee Administrator or our OSD support
team.

For OSD NC Commenters

If not already done, your OSD NC Manager will create your profile via Symphony as an
OSD NC Commenter. Once you have been granted access via Symphony, please use your usual
IEC credentials to access the link. You may then provide your comments directly in the OSD.

As an alternative solution, OSD NC Commenters who wish to continue using the IEC comment form
can use the regular template together with a PDF of the draft document downloadable from the OSD
platform. However, please note that line numbers are no longer available, and it is not possible to add
tables and graphics or use track changes.

For Voters

Once all your national comments have been resolved, it is no longer necessary to upload the
comment form to the IEC Voting System anymore. Instead, please use the following radio buttons in
the IEC Voting System to indicate whether or not your National Committee has submitted comments in
the OSD:

Comment: [0 No Comment at this stage [ Comments in OSD

Reference materials

We recommend that OSD NC Managers and OSD NC Commenters review the available materials to
better understand the member commenting on the OSD platform. This includes:

e latest videos and presentations on the OSD webpage, and
o step-by-step explanations on Helpscout.

Contact

Should you require any assistance, please contact the OSD project team at osd_support@iec.ch.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

STANDARD FILE FORMAT FOR SHARING POWER CURVE INFORMATION -

FOREWORD

1) 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.

2) 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.

3) 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, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) 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 certification bodies.

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

7) 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.

8) 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.

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC has no notice of (a) patent(s), which may be
required to implement this document. However, implementers are cautioned that this may not represent the
latest information, which may be obtained from the patent database available at https://patents.iec.ch and/or
www.iso.org/patents . IEC shall not be held responsible for identifying any or all such patent rights.

IEC 61400-16 was prepared by IEC technical committee 88: Wind energy generation systems.
It is a standard.

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

Draft | Report on voting

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.
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The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with 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/standardsdev/publications .

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,
e replaced by a revised edition, or

e amended.
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Introduction

Wind turbine power curves and associated information (thrust curves, acoustic emissions,
turbine model characteristics, design bases and operating modes) are necessary for the
accurate and efficient modelling of energy production, environmental impact, and turbine
suitability.

Prior to this standard, power curve information was communicated in many different ways with
varying degrees of background information (incomplete or missing critical details). Often the
necessary information was spread across multiple documents requiring human interaction and
error-prone manual transcription. Furthermore, power curves were becoming more complex
with different operating modes, ranges of air density and turbulence intensity, thermal de-rates,
thrust settings, and more. The growing complexity and lack of automation made data
management quite challenging.

This standard is intended to enable progress toward digitalisation, especially seamless data
exchange, to enable reduction in:

— time-to-market for new wind turbine sales (e.g. by accelerating turnaround for OEMs’ local
sales teams),

— time-to-financial-close for new wind farms,

— workflow friction between internal and external teams,

— technical, commercial and reputational risk (e.g. from human error in Energy Yield Analysis
and other processes), and

— exposure of potentially sensitive information (like the data covered by this standard) beyond
the intended audience and duration
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STANDARD FILE FORMAT FOR SHARING POWER CURVE INFORMATION -

1 Scope

The Scope clause is a mandatory element of the text. For rules on the drafting of the Scope,
refer to the ISO/IEC Directives, Part 2:2018, Clause 14.

The Scope (Purpose) of the IEC 61400-16 standard establishes a common structure to be used
by all OEMs for the sharing of wind turbine power curves and associated information (see Annex
A)using a machine-readable format and common terminology. Going forward this common
structure is referred to as the Power Curve Schema. A Schema defines how to structure and
populate a specific JSON document (see Annex B).

The information communicated within the Power Curve Schema contains:

— Document metadata
— Turbine model characteristics
— Design basis information
— Operating mode information, where each mode contains
e Power (as a function of wind speed and optionally other parameters)
e Thrust (as a function of wind speed and optionally other parameters)
e Optional acoustic emissions (as a function of wind speed and other parameters)

— Optional power de-rating details

The Power Curve Schema is based on the JavaScript Object Notation ("JSON") format ISO/IEC
21778:2017 and shall follow the specifications in this document.

Security and distribution of data rests with the authors of the data and is outside the scope of
the standard.

Measured power curves can be provided/requested following the schema but only limited
information is to be tracked.

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.

ISO/IEC 21778:2017, Information technology - The JSON data interchange syntax

IEC DTS 61400-28, Wind energy generation systems - Part 28: Through life management and
life extension of wind power assets

3 Terms and definitions

The Terms and definitions clause is a mandatory element of the text.
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For rules on the drafting of the Terms and definitions, refer to the ISO/IEC Directives, Part
2:2018, Clause 16 .

To insert a new terminological entry, go to the Structure tab and click on Insert Term entry .
For the purposes of this document, the following terms and definitions apply.

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

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

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

3.1 Defined terms

3.1.1
metadata
set of data that describes and gives information about other data

3.1.2

power curve

tabular representation of the electrical power output of a wind turbine, typically presented as a
function of air density and wind speed

3.1.3

power curves and associated information

group of data comprising (principally) a power curve, but including closely associated
information such as thrust, acoustic emissions and other contextual data related to the power
curve

3.1.4

thrust curve

tabular representation of the thrust coefficient or thrust force of a wind turbine as a function of
parameters such as air density or wind speed

3.1.5

acoustic emission

sound power emitted by a wind turbine at source described as a function of frequency and/or
wind speed for a specific turbine operational mode

Note 1 to entry: Typically, the frequency data are provided as one-third octave bands.

Note 2 to entry: Typically, wind speed data are provided with respect to hub height or a 10 m reference height.

3.1.6

turbine model characteristics

information describing the main features of a turbine which define its rotor dimensions, rating
and operational mode(s)

3.1.7

operating mode

configuration of the turbine control system which defines an operational strategy allowing the
turbine to function with a specific outcome (e.g. restricting the noise emission to a certain value,
setting the rated power to a higher or lower value than standard, allowing operation to continue
in higher than standard wind speeds)
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