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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARINE ENERGY - WAVE, TIDAL AND
OTHER WATER CURRENT CONVERTERS -

Part 102: Wave energy converter power performance assessment
at a second location using measured assessment data

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization co. orising
all national electrotechnical committees (IEC National Committees). The object of IEC is 2 p umote
international co-operation on all questions concerning standardization in the electrical and elecu >nic \:¢lds. To
this end and in addition to other activities, IEC publishes International Standards, Technical Sp xcifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter re'erred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natione' Co.1mittee interested
in the subject dealt with may participate in this preparatory work. International,  rover...1nental and non-
governmental organizations liaising with the IEC also participate in this preparaticn. IE™ col'aborates closely
with the International Organization for Standardization (ISO) in accordance with (on/itions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as neai. ~as possible, an international
consensus of opinion on the relevant subjects since each technicz! c¢ mmittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internaticnal use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made » er sure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for he way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Natioi al Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their i 2tiLnal and regional 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 ¢oi.f<rmity. Independent certification bodies provide conformity
assessment services and, in some areas, acu>s: to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certif cat on bodies.

All users should ensure that they have *he .~*<st edition of this publication.

No liability shall attach to IEC or its direciors, employees, servants or agents including individual experts and
members of its technical committec> 2 nd IEC National Committees for any personal injury, property damage or
other damage of any nature wkatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the sub!cation, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn tc the No.mative references cited in this publication. Use of the referenced publications is
indispensable for the ~orre ct application of this publication.

Attention is drown to tho 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.

The main wsk of IEC technical committees is to prepare International Standards. In
excepticnal circumstances, a technical committee may propose the publication of a technical
spaciiica‘ion when

the required support cannot be obtained for the publication of an International Standard,
uespite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC TS 62600-102, which is a technical specification, has been prepared by IEC technical
committee 114: Marine energy — Wave, tidal and other water current converters.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
114/179/DTS 114/187A/RVC

Full information on the voting for the approval of this technical specification 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 in the IEC 62600 series, published under the general title Marine eneryv —
Wave, tidal and other water current converters, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unc'angar. until
the stability date indicated on the IEC website under "http://webstore.iec.ch” ii.. the data
related to the specific publication. At this date, the publication will be

e transformed into an International standard,

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued ot a 'ater date.

IMPORTANT - The 'colour inside' logo o.: the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Usc s chould therefore print this document using a
colour printer.
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INTRODUCTION

This technical specification, IEC TS 62600-102, provides a uniform methodology for
estimating and reporting the performance of a Wave Energy Converter (WEC) at a
prospective new deployment location. The performance estimation methodology is based
primarily on observations and measurement results gathered during field deployment of the
WEC at a primary location (as per IEC TS 62600-100) with different metocean conditions
compared to the prospective new location. Further, it is possible that the WEC design will
incorporate changes to accommodate the new site conditions. To assess the performance,
inclusion of additional information based on validated numerical and physical models is
specified. In this technical specification the completed field deployment location is referred tc
as “Location 1” and the prospective deployment location is referred to as “Location 2.”

The specification provides a methodology for arriving at the mean annual energy prcduction
(MAEP) for the WEC at Location 2. Other Technical Specifications in' tiiis =ries
(IEC TS 62600) are drawn upon to provide the wave resource and WEC < erfcinance
information needed to enable this analysis. The methodology involves:

e assessment of the wave resource at Location 1 and Location 2,

e characterization of the WEC performance at Location 1,

e assessment and compensation for the impact of discrepancies ‘1 th. metocean conditions
between Location 1 and Location 2 on the WEC performance chai ~cterization,

e assessment of the impact of changes to the WEC configui2tion between Location 1 and
Location 2 on the WEC performance characterization,

e complementing the performance observations fror. Luczdon 1 with fit, experimental or
numerically modelled data,

e estimating the MAEP based on the composite )erfermance characterization of the WEC.
This technical specification provides:

a) guidance on the use of observations fruni ocation 1,

b) methods for assessing and reportinc the validity of numerical and physical models,

c) limits on the permissible chang=s .2'the WEC between Locations 1 and 2,

d) limits on the use of data fit‘ing techniques, and

e) requirements for reportinc.

The wave power indus.tv is at an early stage of development. There is little practical
experience with fie'd-s ale WECs deployment. Because of this, the present document is
designated as a tech.icul specification and will be subject to change as more data is collected
and experiencc.with wave energy converters develops. This Technical Specification, when
used in conjinction with other Technical Specifications in this series (IEC TS 62600), is
intended foi sev=zral types of users, including, but not limited to, the following:

e Project developers — income, return on investment

>~ Levice developers — performance of device

« ‘lilities/investors — reliability/predictability of supply, return on investment

e Policy-makers/Planners — usage of seascape, optimisation of resource, power supply
issues

e Consultants to produce resource data/due diligence — compatible/readable data format
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MARINE ENERGY - WAVE, TIDAL AND
OTHER WATER CURRENT CONVERTERS -

Part 102: Wave energy converter power performance assessment
at a second location using measured assessment data

1 Scope

Wave Energy Converters (WEC) need to be designed to operate efficiently at diiizre.t
locations. Systematic methods should be used to evaluate the power performance of o W=C
at a second location (hereinafter Location 2) based on power performance assi:ssineni at a
first location (hereinafter Location 1). The degree of similarity of the measured W~ (vwwEC 1)
and the metocean conditions at Location 1 to the secondary WEC (WEC 2) at Lucation 2
determine the methodology and the applicability of this technical specification.

This part of IEC 62600, which is a Technical Specification, describes the 2quired methods
and the required conditions to determine the power performance of inc. W=C 2 in Location 2,
possibly at a different scale and with configuration changes to ac:om modate the new site
conditions, in all cases based on measured power performance of WEC 1 in Location 1. This
technical specification allows for assessment at Location 1 _or Location 2 based on
limited/incomplete data material, as long as this is acceu.paiied by a validated numerical
model or physical model and assessment of the unceitair.'v ir volved. Another key element is
transparency in the assessment.

This technical specification includes:

a) Specification of data requirements need>d from the original measurements at Location 1
including an assessment of the uncer cirity involved (if based on limited/incomplete data
material) in addition to those specified.in I=eC TS 62600-100 and IEC TS 62600-101.

b) Limitation on the changes that a'e rallowed to the WEC and the specification of the
location.

c) Wave data required at “acotion 2, as a minimum the requirements found in IEC
TS 62600-101.

d) Development of the mowc~rnatrix at Location 2.
e) Validation of the so ver matrix at Location 2.
f) Assessment of uni:eiiainties in the derived performance parameters at Location 2.

g) Requirementc for the allowable power performance transfer by geometric, kinematic and
dynamir snilarity.

h) Requirements for the allowable incorporation of additional empirical model data.
i)« Raau'rements for the allowable incorporation of additional numerical model data.

% e techrical specification does not cover the following items:

j) - The original data measurement at Location 1 (see IEC TS 62600-100).
k) Environmental concerns.
I) Operation and maintenance.

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
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