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@ Failure tc Fulfil Contractual Obligations. Any Contracting Party which fails to
fulfil its obligations under this Agreement within sixty days after its receipt of notice specifying
the nature of such lailure and invoking this paragraph, may be deemed by the Executive Com-
mittee, acting by unanimity, to have withdrawn from this Agreement.
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Article 11
FINAL PROVISIONS
@ Term of Agreement. This Agreement shall remain in force for an initial period of

three years from the date hereof, and shall continue in force thereafter unless and until the Ex-
ecutive C i acting by imity, decides on its termination.

()] Legal Relationship of Contracting Parties and Participants. Nothing in this
Agreement shall be regarded as constituting a partnership between any of the Contracting
Parties or Participants.

«© Terminati Upon termination of this Agr or any Annex to this Agreement,
the Executive Committee, acting by unanimity, shall arrange for the liquidation of the assets of
the Task or Tasks. In the event of such liquidati the E ive C. i shall, so far as

practicable, distribute the assets of the Task, or the proceeds therefrom, in proportion to the con-
tributions which the Partici have made from the beginning of the operation of the Task. and
for that purpose shall take into account the contributions and any outstanding obligations of
former Contracting Parties. Disputes with a former Contracting Party about the propartion
allocated to it under this paragraph shall be settied under Article 9 (d) hereof, for which purpose
a former Contracting Party shall be regarded as a Contracting Party.

) A di This Ag may be ded at any time by the Executive
Ci acting by imity, and any Annex to this Agreement may be amended at any time
By the Executive C i acting by imity of the Particip in the Task to which the

Annex refers. Such amendments shall come into force in a manner determined by the Executive
Committee, acting under the voting rule applicable to the decision to adopt the amendment.

(e Deposit.  The original of this Agreement shall be deposited with the Executive
Director of the Agency and a certified copy thereof shall be furnished to each Contracting Party.
A copy of this Agreement shall be furnished to each Agency Participating Country, to each
Member country of the Organisation for Economic Co-operation and Development and to the
European Communities.
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Done in Paris, this 6th day of October, 1977.
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Annex 1

ENVIRONMENTAL AND METEOROLOGICAL ASPECTS OF WIND
ENERGY CONVERSION SYSTEMS

Objectives of ihe Task
The objectives of this lask are divided into the following three areas:

Area A: Environmental Impact and Operational Safety of Large-Scale Wind Energy Con-
version Systems (WECS).

The objective of the work to be carried out in this area is to define, analyse and
collect data on environmental impact and operational safety of wind energy con-
version systems consisting of units in the megawatt range.

Area B: Investigation of the Uncertainty in Wind Forecasting for Wind Power Networks,

The objective of the work to be carried out in this area is to determine the level of
uncertainty in wind forecasting for time periods extending from 1 up to 72 hours,
appropriate for the planning of power extraction from a network of wind power
plants. The objective includes the determination of the forecasting uncertainty for
winds at different levels up to 100 m above the surface of the earth as a function of
the forecast period, the roughness of the terrain, and the vertical stability of the air
for different climatic regions and seasons of the year. It also includes uncertainty
analysis of the predicted time duration of wind velocities, which are of significant
importance for the regulation of power extraction from wind power generators and
other more conventional power plants

Area C: Load Case Recommendations.

The objective of the work 1o be carried out in this area is to examine and develop
wind models for the structural design of WECS and to develop common principles
for the application of wind data for the design of WECS. Load case data for
different types of WECS will be developed and rec ded for international use
in order to enable design cost comparisons to be made.

o
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Means

Area A:

Environmental Impact and Operational Safety of Large-Scale WECS.

Sub-Task A.1: Study of WECS Farm Area and WECS Safety Limit Re-
quirements. The study will be based on siting examples in actual enviconments and
in different types of countryside.

Responsible Participant: The National Swedish Board for Energy Source
Development.

Sub-Task A.2: Study a\ﬁo\ bined Wind-Biomass Energy Systems. The study will
determine wheth n:c:m and improved operations can be achieved by
focating wind f. acent fo biomass fired power stations and in the short-
rotation frestry plantations used to supply these stations

Responsible Participant: The Government of Ireland.
Sub-Ta u» A.3: Study of Wind Wake Effects. The yearly energy yield (from rotor

8§) of clusters of wind turbines in a given wind climate will be examined
by means of wind tunnel test methods and theoretical calculations

Responsible Participant: The Stichting Energieonderzoek Centrum Nederland.

Sub-Task A.4: Study of the Impact of Large-Scale WECS on the Performance of
Elcctromagnetic Wave Systems. An inventory will be made of the effects of
rotating and parked wind turbines (horizontal and vertical axis type) with rotor
diameters of 50-70 m and tower heights of 50-70 m on:

(a) Broadcasting systems;
() Telecommunication systems; and
(c) Radar position finding and direction finding systems.

F ble Parti

7: ipant: The Stichting Energieonderzoek Centrum Nederland
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Sub-Task A.5: Study of Aesthetic Factors and Visual Effects of Large-Scale
WECS. The study will be performed using photography or video-tapes of actual
sites where WECS farms might be located. Full site WECS units will be copied on
to the photographic or video materials to illustrate visual effects.

Responsible Participant: The National Swedish Board for Energy Source
Development.

Sub-Task A.6: Report. The Operating Agent will integrate the results of Sub-Tasks
A.l to A.S into a report

Area B:

Sub-Task B.1: Investigation of Uncertainty in Wind Forecasting for Wind Power
Networks.

(@) Each Participant will define criteria for an objective wind forccast verification
scheme, and for the determination of uncertainty levels of wind forecast in terms
of their relation to power gencration efficiency.
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(d) The Operating Agent will prepare and operationally test a computer programme
for objective wind forecast verification and for the evaluation of uncertainty in
different wind forecasting techniques for different wind levels and forecast
periods. The Operating Agent will make the computer programme available to alt
Participants in this Task.

() Each Participant will test different wind forecast techniques for levels up to at
least 100 m above ground in different climatic regions and terrain of its country
for a period of one year by applying the computer programme developed under
sub-paragraph (b) above.

(d) Each Participant will report to the Operating A gent on the work carried out in
sub-paragraphs (@) and (¢) above including the submission of well-dc d
verification tables and uncertainty analysis on standard Reporting Formats, with
detailed descriptions of the forecasting techniques used, together with
characteristics of the terrain roughness and climatic regions.

(¢) The Operating Agent will integrate the results of (a) to (d) above into a report.

Area C:

Sub-Task C.1: Load Case Recommendations.

(a) Each Participant will compile and submit to the Operating Agent:
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(1) Data on existing load case definitions:

(2) Reviews of existing installations, available for measurements of
applicable data; and

(3) Follow-up on experiences from existing WECS design.

The Operating Agent will collate the foregoing material and distribute to the
Participants an initial report on the state-of-load cases for WECS.

() The Operating Agent will be responsible for the selection and adaptation of
engineering models of wind The models shall include:

(1) Site parameters;

(2) Extreme wind predictions (amplitudes, extensions and directions) in
space and time of extreme gusts with specified probability;

(3) Wind shear; and
(4) Turbulence (spectra, cross spectra and coherence functions).

The models shall have characteristics which are relevant to the engincering
models and sufficient for load case calculations

) The Operating Agent will develop methods of apy
P! 8
model; ted in su™ paragraph (b) above Lo the design of horizontal axis
and vertical axis WS, rotating and parked.

(d) The C-perating Agent will formulate load case lists for gencrally applicable
cases of horizontal and vertical axis turbines.

(e) Tic Cperating Agent will prepare a report on sub-paragraphs (a) to (d)
above with recommendations for additional R & D activities.

i
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(d) {(c)

4

3. Results
Area A: Environmen:al Impact and Operational Sqfety of Large-Scale WECS.
The results of these Sub-Tasks will be a report on:
(a) Land and unit safety area analysis of large-scalc WECS;
() The analysis of combined wind-biomass energy systems;
(c) Data on wind wake effects;

(d) 1mpacts of large-scale WECS on the performance of electromagnetic wave
systems; and

() Aesthetic factors and visual effects of WECS.
Area B: Investigation of Uncertainty in Wind Forecasting for Wind Power Networks.

The result of the work carried out in this co-operative area will be a report con-
taining specific background data and conclusions on:

(a) The statistical uncertainty of the prediction of the time duration of wind
velocitics below the cut-in velocity level and above the rated velocity level of
wind energy generators for forecasts up to 72 hours, related to different
weather situations and seasons of the year;

(®) The statistical uncertainty and variability of the predicted wind velocities
between the cut-in velocity and the rated velocity, at wind values which are
of significant importance for wind energy extraction;

(¢} An overall cvaluation of the effectiveness of wind forecasts and their
economic use in practical operational usc for wind power generation;

(d) Recommendations on possible improvements which might be made in wind
forecasting techniques.



-PQ )

2 BEHM_N -SRIV MRAKS BB T
OERERTOEER (R > - v NEREUR
FERWVQER RN ° ) OREHENK MO
B3

S HEONEQIER{FXOERMIE QWML RS
MEE O ENEOMEESITEH L R0
ke

T EHOMERECHE LR ol

REFO WEL—KUOSVORY

O RBRRER VKR o LK O HIEK 18~ KO T L

R 4o 00 FEHIMI-V 200 °

d 2ROV QIEL— XS HKUKORK

T WEUSLERWIRD (WKW R0l s
HEWR ° )

T ERAN—UN (¥HECOOHMEES~S )
R OHE Q R B IRHXOREER

T ¥HFXOMUFCERI -V | KELE
O BOS LR CWIEL - KK

T YWECEREHEELERL oY

~ mi
| &

w R i o

S MR BHOEROKK+OIR LIFCNERV
FER O VK © #E S48 LR RO M- R L 0 7 FITIKK
M4 2 B H o0 ©

B H e 2 B = SR 4 L 0 R BRI E MR

Area C: Load Case Recommendations.
The result of the work carried out in this co-operative area will be a report on:
(@ The status of WECS load case definitions;
(b) Selected wind models, including technical descriptions of the models;

(c) Methods for calculating loadings on horizontal and vertical axis wind
turbines with examples of application;

(d) Load case lists of generally applicable cases for horizontal and vertical axis
wind turbines; and

(&) Recommended additional R & D activities.

4. Time Schedule

One and one-half years.

8. Specific Responsibilities of the Operating Agent

(@) Within sixty days of the entry into force of the Agreement, the Operating
Agent will, in collaboration with the other Participants. prepare and submit
to the Executive Committee a detailed Programme of Work and Budget for
the Task

P
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M#ﬂﬂgﬁf.éiﬁ%ﬁbm - (c) The Operating Agent shall compile the results of the Task into a final
summary report and distribute this report to each Participant If
appropriate, the report will include proposals for new Task Annexes to
carry out additional R & D activities. Each Responsibie Participant and the
Operating Agent shall provide a separate report on cach Sub-Task for
which it is responsible; such reports shall be distributed to all Annex I
Participants by the Operating Agent.

(d) The Operating Agent will transfer to cach Responsible Participant of Area
A each year a sum equal to the costs of that Responsible Participant’s Sub-
Task as set out in paragraph 6 (a) below in accordance with a schedute to
be determined by the Executive Committee. The Operating Agent is not
obliged to transfer to Responsible Participants a total sum of money for the
Task greater than that which it has received in contributions.
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© R 6 Funding
m _ﬁgA O !.u*@ .w*m.rﬁﬂU KﬁgB &Uﬂuﬁc N 3.*&.. (a) With regard to costs incurred in carrying out the Sub-Tasks in Area A and

(d) The Operating Agent shall be responsible for the organization of meetings
of experts nominated by Participants.
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Participants % of Total Costs
- KL= " Austria 3
R + X K Canada 6
KA —a 11 Denmark 3
By ../ﬂ%#ﬂ_mﬁ I _ Germany 12
AR < Ireland 6

o 11

the work undertaken by the Operating Agent in Area B and Arca C, the
total costs shall be jointly borne by the Participants as provided in Article 6
of the Agreement The proportions shall be as follows:
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Japan 12
Netherlands 14.5
New Zealand 3
Sweden 28.5
Uhnited States 12

(b) The total cost for work to be commonly funded under this Task is expected
to be US§ 348,000 at July 1977 price levels and exchange rates. The total
cost is the sum of the costs of each of the Sub-Tasks set forth in the follow-
ing schedule which are expected to be as set out below. Such levels may not
be exceeded except by agreement of the Executive Committee, acting by

unanimity:

Rt Py swTers  C28
Operating Agent Al 20,000
Ireland A2 30,000
Netherlands A3 44,000
Netherlands A4 44,000
Operating Agent AS 20,000
Operating Agent A6 11,000
Operating Agent B.1 50,000
Operating Agent C.1 129,000

Total 348,000

RIES
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(¢c) The Executive Committee, acting by unanimity, shall adjust the figures
referred to in the schedules in sub-paragraphs (@) and (b) above at least
ar.ually to take account of changes in exchange rates and price levels to
ensure that the necessary real resources will continue to be available to
., viate the Task. I significant changes in such exchange rates or price
levels occur. the Executive Committee, acting by unanimity, shall consider
whether to adjust the Programme of Work to the available funds or to in-
crease the level of funding

(d) Each Pacticipant shall transfer to the Operating Agent its share of the total
costs of the Task in accordance with a time schedule to be determined by
the Executive Committee, acting by unanimity.

(e Each Participant shall bear other costs it incurs in carrying out its
responsibilities in Area B and Area C under this Annex 1, including the cost
of formulating or transmitting reports and of reimbursing its personne! for
travel as well as other exp incurred in ¢« with work carried out
on the respective Sub-Tasks.

1. Operating Agent
The National Swedish Board for Energy Source Development.

8. Information and Intellectual Property

(@) Executive Committee’s Powers. The publication, distribution, handling,
protection and ownership of information and intellectual property arising
from this Annex I to the IEA Implementing A greement for a Programme of
Research and Development on Wind Energy Conversion Systems
(hereinafter called Annex I) shall be determined by the Executive Com-
mittee, acting by unanimity, in conformity with this Agrecment

() Right to Publish. Subject only to copyright restrictions, the Annex [
Participants shail have the right to publish all information provided to or
arising from Annex I except proprietary information.
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(c) Proprietary Information. The Annex I Participants shall take all necessary
measures in accordance with this paragraph, the laws of their respective
countries and international law to protect proprietary information. For the
purposes of this Annex I, proprietary information shall mean information of
a confidential nature such as trade secrets and know-how (for example,
computer programmes, design procedures and techniques, chemical com-
position of materials, or f: ing methods, pr , OF tr )
which is appropriately marked, provided such information:

(1) Is not gencrally known or publicly available from other sources;

(2) Has not previously been made available by the owner to others
without obligation concerning its confidentiality ; and

(3) Is not already in the possession of the recipient Annex 1 Participant
without obligation concerning its confidentiality.

It shall be the responsibility of each Participant supplying proprietary in-
formation to identify the information as such and to ensure that it is
appropriately marked.

{d) Production of Relevant Information by Governments. The Participants and
the Operating Agent should encourage the governments of all Agency
Participating Countries to make available or to identify to the Participants
and the Operating Agent all published or otherwise freely available in-
formation known to them which is relevant to the Task.

(&) Production of Avatlable Information by Participants. Each Participant
agrees to provide to the other Participants and the Operating Agent
previously existing information, and information developed independently of
the Task, known to it which is necessary to the Task, freely at its disposal
and the transmission of which is not subject to any contractual and/or legal
limitations:

(1) If no substantial cost is incurred by the Participant in making such in-
formation available, at no charge to the Task therefor;

(2) 1f substantial costs must be incurred by the Participant to make such
information available, at such charges to the Task as shall be agreed
between the Operating Agent and the Participant with the approval of
the Executive Committee.
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(f) Acquisition of Information for the Task. Each Participant shall inform the
other Participants and the Operating Agent of the existence of information
that can be of value to the Task, but which is not freely available, and the
Participant shall endeavour to make the information available to the Task
under reasonable conditions, in which event the Executive Committee may,
acting by unanimity, decide to acquire such information.

(&) Reports on Work Performed under the Task. Each Participant and the
Operating Agent shall provide reports on all work performed under each
Task and the results thereof (arising information), including proprietary in-
formation, to the other Participants. Reports summarizing the work
performed and the results thereof, excluding proprietary information. shall
be prepared by the Operating Agent and forwarded to the Executive
Committce.

(h) Copyright. Each Participant and the Qperating Agent may take appropriate
measures necessary to protect copyrightable matcerial gencrated under this
Task. Each Participant may reproduce and distribute such material, but
shall not publish it with a view to profit
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9. Participants in this Task
The Contracting Parties which are Participants in this Task are the following:

The Republic of Austria,

The National Research Council of Canada,

The Ministry of Trade and Industry (Denmark),

The Kernforschungsanlage Jilich GmbH (Germany),

The Government of Ireland,

The Government of Japan

The Stichting Energiconderzoek Centrum Nederland,

The New Zcaland Meteorological Service,
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The National Swedish Board for Energy Source Development,

The Department of Energy (United States of America).
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Annex 11

EVALUATION OF MODELS FOR WIND ENERGY SITING

L. Objective

by Parti

The objective of the Task is to cvaluate a group of computer models submitted

for initial

2 Means

forth below.

ing of wind turbine sites.

The steps to be undertaken in order to accomplish the foregoing objective are set

@

®

©

@

Each Participant, including the Operating Agent, will be invited to submit
descriptions of computer models for optimum WECS site selection to the
Operating Agent to be segregated according to the terrain and
meteorological conditions.

Each Participant, including the Operating Agent, will:

(1) Identify data bases and submit descriptions to the Operating Agent
who will segregate them into study areas, with different terrain and
meteorological conditions. The data sets will also be matched with the
models they are most useful in evaluating;

(2) Review the proposed matching of models with data sets, recommend
any ch which are idered isable, and identify the role in
the cvaluations each would like to play.

A meeting of Participants will be held to finalize the selection of models to
be evaluated and the data sets with which each is matched, and to preparc
and reach agreement on a programme of work for the evaluations.

Each Participant, including the Operating Agent, whose model has been
selected on the basis of the results of the meeting will develop user’s guides
for a computer model, which will spell out all steps necessary to the
operation of the model, from preparation of input data to the interpretation
of the model output. The guides will specify the units for all variables and
parameters, the acceptable limits on all the variables and parameters, and
will contain a well-documented computer programme.

HhiH
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(e) Each Participant, including the Operating Agent, on the basis of the results
of the meeting, will:

(1) Adapt the data set identified in sub-paragraph (3) (1) above to the
models and its own computing facilities;

(2) Adapt the models to its computing facilities and programme
fanguages,

(3) Perform the main computations to evaluate the identified models;

(4) Report on evaluation tests including recommendations for using the
given model in various terrain and atmospheric conditions:
recommendations will also be made for any additional modelling work
and field tests which appear to be needed

The results of these co-operative activities will be:

(a) A report of the verification tests summarizing the step-by-step procedure
and results of the evaluations. Included in the report will be the
dations of the i i s with regard to using the given model

for various terrain and atmospheric conditions.

(@) A composite user manual for the models tested for different sets of data
from varying terrain features. Included in this manual will be the results of
all validation sets and indication of i usefulness of the models.
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4. Time Schedule

One and onc-half years

5. Specific Responsibilities of the Operaling Agent
(a) Within sixty days of the entry into force of the Agreement. the Operating
Agent will, in collaboration with the other Participants, prepare and submit
to the Executive Committee a detailed Programme of Work for the Task.
(®) The Operating Agent shall compile and assess all results into a final report
and distribute this report to each Participant. If appropriate, the report will

include proposals for new Task Annexes to accomplish additional activities.

(c) The Operating Agent shall be responsible for the organization of workshops
and meetings of experts nominated by Participants.

6. Funding

(a) Each Participant will bear its own costs in carrying out the Task, including
reporting and travel expenses of represcntatives.

() The cost of workshops and mcetings of experts will be borne by the host
country.

(c) This Annex II is expected to involve a level of effort of two person-years per
Participant.

1. Operating Agent

The Department of Energy (United States of Americak

BRNE
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8 Information and Inteilectual Property

(@)

©®)

©

)

(e

Executive Commitiee’s Powers. The publication, distribution, handling,
protection and ownership of information and intellectual property arising
from this Annex /I to the IEA Implementing Agreement for a Programme
of Research and Development on Wind Energy Conversion Systems
(hereinafier called Annex {1) shali be determined by the Executive Com-
mittee, acting by unanimily, in conformity with this Agreement.

Right to Publish Subject only to copyright restrictions, the Annex I
Participants shall have the right to publish all information provided to or
arising from Annex 1I except proprietary information

Proprietary Information. The Annex II Participants shall take all necessary
measures in accordance with this paragraph, the laws of their respective
countries and international law to protect proprietary information. For the
purposes of this Annex I, proprietary information shall mean information
of a confidential nature such as trade secrets and know-how {for example.
computer programmes, design procedures and techniques, chemical com-
position of materials, or manufacturing methods, processes, or treatments)
which is appropriately marked, provided such information:

(1) Is not generally known or publicly available from other sources;

(2) Has not previously been made available by the owner to others
without obligation concerning its confidentiality; and

(3) Is not already in the possession of the recipient 4nnex 11 Participant
without obligation concerning its confidentiality.

It shall be the responsibility of each Participant supplying proprietary in-
formation to identify the information as such and to ensure that it is
appropriately marked.

Production of Relevant Information by Governments. The Participants and
the Opcrating Agent should encourage the governments of all Agency
Participating Countries to make available or to identify to the Participants
and the Operating Agent all published or otherwise frecly available in-
formation known to them which is relevant to the Task.

Production of Available Information by Participanis. Each Participant
agrees to provide to the other Participants and the Opcrating Apgent
previously existing information. and information developed independent
the Task, known to it which is necessary to the Task, freely at its d
and the transmission of which is not subject to any contractual and/ or legal
limitations :
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(1) I no substantial cost is incurred by the Participant in making such in-
formation avaflable. at no charge to the Task thercfor;

2) 10 substanvial costs must be incurred by the Participant to make such
infa;manion available, at such charges to the Task as shall be agreed
between the Operating Agent and the Participant with the approval of
the Ixecutive Committee.

Acquisition of Information for the Task. Each Participant shall inform the
other Participants and the Operating Agent of the existence of information
that can be of value to the Task, but which is not frecly available, and the
Participant shall endeavour to make the information available to the Task
under reasonable conditions, in which event the Executive Committee may,
acting by unanimity, decide to acquire such information.

Reports on Work Performed under the Task. Each Participant and the
Operating Agent shall provide reports on all work performed under each
Task and the results thereof (arising information), including proprietary in-
formation, to the other Particip Reports izing the work
performed and the results thereof, excluding proprietary information, shall
be prepared by the Operating Agent and forwarded to the Executive
Comnmittee

Copyright. Each Participant and the Operating Agent may take appropriate
mcasures necessary to protect copyrightable material generated under this
Task. Each Participant may reproduce and distribute such material, but
shall not publish it with a view 10 profit.
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