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9. Participants in this Task

The Contracting Parties which are Participants in this Task are the following:

The National Research Council of Canada,

The Government of Japan

The National Swedish Board for Energy Source Development,

The Department of Energy (Urited States of America)
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Annex 111

INTEGRATION OF WIND POWER
INTO NATIONAL ELECTRICITY SUPPLY SYSTEMS

L Objective
The objective of this Task is to analyse the engineering and economic possibilities
of targe-scale wind energy systems in the 300 MW range converting wind power into electrical

power with special attention to complementary power regulation capacity, including storage
and peaking power systems.

2 Means

The following two phases of work will be undertaken in order to accomplish the
objective:

(a) Phase 1
(1) A mathematical simulation model will be developed, including a
computer programme, based on an electricity supply system consisting
of the following components:

(1) A wind power station made up of a large number of individual
plants with an installed overall power in the range of hundreds
of megawatts;

(1) Power storage facilities;

(1) Electricity supply systems including power plant and supply
regulating capacities;

()  Electricity consumers.

(2) The following parameters will be considered in developing the model:
(1) Edited wind power availability data:
(if) Edited power consumption data on the power supply system;

(itf) Minimum requirements for feeding power into the power supply
system in peak load, medium load and base load operation:

1in|
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(tv) Type and size of storage;
(v) System service life;

(vi) Cost of power transportation;

(vit) Cost of installation, operation and mu.ienance of all system
“mponents.

Spcciai requirements of Participants will be accommodated in the
development of the model

The model will be tested by means of previously existing data without
recourse to new research and development activities.

®) Phase 2

When the computer programme is operational, the Operating Agent will
process newly measured data from Participants’ countries.

The results of this Task will be:

(@ A costoptimized h ical simulation model including computer
programme which describes the integration of wind power in national
electricity supply systems, and which is casily adaptable to similar

fluctuating energy sources, such as solar or wave energy.

@) Processed data pertinent to national wind climate and electricity supply
systems of Participants’ countries; prediction of the technical and economic
possibilities of large-scale introduction of wind power.
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4. Time Schedule

Development of the Model 1 1/4 year
Phase |

Testing of the Model 3/4 year
Phase 2 Calculation with the Data of Participants 3 months

Total: 2 1/4 years.

8. Specific Responsibilities of the Operating Agent

6. Funding

(@) The Operating Agent will be responsible for the performance of the Task.

(®) The Operating Agent shall integrate all Programme results into a final
report and distribute this report to cach Participant. W hen appropriate, the
report will include proposals for new Task Annexes to accomplish
additional activities within the Programme.

(c) TheOperating Agent shall be resp
experts nominated by Participants

ible for the organization of ings of

(@) Task Cosis

(1) The total cost of this Task is expected to be DM 506,000 at April
1977 price levels and exchange rates, and may not exceed such level
except upon the i g of the E. ive Committee.

(2) The Executive C acting by imity, shall adjust the
figures referred to in sub-paragraph (1) above at least annually to take

of ch in exch, rates and price levels in the country of

the Operating Agent to ensure that the necessary real resources will
continue to be available to operate the Task. [f significant changes in
such exchange rates or price levels occur, the Executive Commitiee.

acting by unanimity, shall consider whether to adjust thc Programme
of Work to the available funds or to increase the level of funding.
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() Sharing of Task Costs

(1) The total costs incurred in the operation of this Task shall be jointly
borne by the Participants as provided in Articke 6 (g) of the
Agreement in the following proportions:

Participants % of Total Costs
Operating Agent 40
Japan 20
Netherlands 10
Sweden 10
United States 20

(2) Each Participant will transfer to the Operating Agent its share of the
total costs of the Task for each year in accordance with a time
schedule to be determined by the Executive Committee, acting by
unanimity.

. Operating Agent

Kernforschungsanlage Jiilich GmbH.

. Information and Intellectual *roperty

(a) Executive Cc.mittee’s Powers. The publication, distribution, handling,
protection, ard ownership of information and intellectual properly arising
from this A nnex [1I to the IEA Implementing Agreement for a Programme
of Research and Development on Wind Energy Conversion Systems
(hereinafter called Annex I11) shall be determined by the Executive Com-
mittee, acting by unanmimity, in conformity with this Agreement
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Right o Publish. Subject only to copyright restrictions. the Annex I
Farticipaats shall have the right to publish all information provided to or
arising from Annex III except propretary information

Proprietary Information. The A nnex I1I Participants shall take all necessary
measures in accordance with this Baragraph, the laws of their respective
countries and international law to protect proprietary information. For the
purposes of this Annex 111, 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) 1Is not gencrally known or publicly available from other sources;

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

(3) Is not already in the possession of the recipient A nnex III 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 ensurc that it is
appropriately marked.

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 frecly available in-
formation known to them which is relevant to the Task.

Production of Available Information by Participants. Each Participant
agrees to provide to the other Participants and the Operating Agent
previously cxisting information, and information developed independently of
the Task, known to it which is necessary to the Task. (reely 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 therctor:

(2) If substantial costs must be incurred by the Participant to make such
information av. te. at such charges to the Task as shall be agreed
between the Operating Agent and the Participant with the approval of
the Executive Committee.

e
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9. Participants in this Task

The Contracting Parties which are Participants in this Task are the following:

Kernforschungsanlage Jillich GmbH (Germany),
The Government of Japan

The Stichting Encrgiconderzoek Centrum Nederland,
The National Swedish Board for Energy Source Devetopment,

The Department of Energy (United States of America).

Hn



Rl =

H
Y

S 2 - SEN NOh S LR e @ B RRE R E R

EMME KREEH %2 —REN KNS QEIRN-2
HoRREOMECEEH LR o R

DOWKE T NXRD ML OEREENNKRIUOSV
BN LR R ROHNE O 7 S QR I O )
KEYQEBNER P OTREHFWER® 0 VNIME VP
W0 °HEHemE LY " HMORE " KEXOBWRE S0
WEESSEEY " NN L QIE<R S HHH 12 XK 3 iR
EHEEMN N R0 @R g5 200 U HE o LR
WY ER NV °

o~ R

R L LM 7 s ﬂi&Uﬂﬁf?b%H\:%&
Vo BQVENMY R ROREKHORCIIRRD 2 £Q

NN QRO EENL O VS KIEO R
NHERLRFCRIROMESTEH U R b e RHVES
BEQ QU a0t {N QEBEINER W ° ey
Rivmis Uﬁﬂﬂ&%ﬁﬁ%ﬁmzﬁétb R L b, 32
0 S VORBREWHKE e * HERKEL 4O " REkREw
£ MU QT EHWEH 0 LR QWU SKHIRR
QR WEE 0 ° WK~ KOLIKLIE QB L0 SV
B0 ©

= EENOER

2 KRS EEN

8 EWEMN-eMEeIEH

B BB 2 0 Bl L B0 ok

=<

Annex 1V

INVESTIGATION OF ROTOFP STRESSING AND SMOOTHNESS OF OPERATION
OF LARGE-SCALE "WIND ENERGY CONVERSION SYSTEMS

1 Objective

she objective of this Task is to investigate possibilities for low rotor stressing,
high operation:l smoothness and system vibration control of a 3MW wind power system. The
technical cuntrolling the rotor blades in order 1o reduce additional loads
resulting from wind profi gusts and gravity, to the extent that the rotor has to carry a
minimum of loads not required to produce the input power of the piant

2 Means

By means of improved design, accurate calculations and experiments using a
wind-tunnel model, an extremely light but durable design of a 3 MW plant will be prepared. For
the rotor, a hub concept will be developed which minimizes stressing of the structure and dis-
turbances to the operational smoothness by external influences A dynamic analysis of the whole
system will be carried out in order to avoid damage due to unacceptable vibrations. By means of
wind-tunnel experiments, the computational methods will be verified, measures will be taken to
increase the smoothness of operation, and decreases of stressing will be verified The Task will be
carried out on the basis of the following outline Programme of Work:

(@) Rotor Development
(1) Aecrodynamically optimal rotors;
(2) Smoothness of rotor operation;
(3) Rotor blade computations using Finite Element Methods; and
(4) Investigations into materials behaviour;
(b) Vibration of the Complete Wind Power System

(1) Examination of the interference between tower and rotor which
provides an important load case for the blade; and -

(2) Computations for different types of towers and selection of best tower
design;
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(c) Wind-Tunnel Investigations

(1) TInvestigation methods and determination of data for models and wind
tunnels;

(2) Computation, design and consffuction of several wind-tunnel models
in connection with the investigations to be carried out according to
item (4) below;

(3) Development and completion of the systems for acquisition, transfer
and cvaluation of data for experiments provided under item (4) below,

planning a system for the supervision of operational data for a
prototype:

(4) Wind-tunnel experiments;
(5) Two-dimensional investigations (profiles);

{6) Three-dimensional investigations.

3. Results

The results of this Task will be contained in a report on the theoretical and
experimental study of a 3 MW wind power system

4. Time Schedule

1. Rotor Development 2 years

2 Tower/Rotor Vibration 1 year, parallel to 1

3. * Wind-Tunnel Experiments 1 1/3 year, parallelto 1 + 2

Total: two years.
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5. Speclfic Responsibilities of the Operating Agent

(a) The Operating Agent will be responsible for the performance of the Task.

(b) The Operating Agent shall integrate all Programme results into a final
report and distribute such report und supporting documentation to cach
Participant. When appropriate, the report will include proposals for new
Task Anncxes to accomplish additional activities within the Programme.

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

(@) Task Costs

(1) The total cost of this Task is not expected to exceed DM 916.000 at
April 1977 price levels and exchange rates, and may not exceed such
level except upon the unanimous agreement of the Exccutive
Comnmittee.

(2) The Fxecouve Committee. acting by ununimity. shall adjust the
figures reterred to in this paragraph at least annuaily to take account
of change- in exchange rates and price levels in the countiy of the

by unanimity, shall consider whether to adjust the Programme of
Work to the available funds or to increase the level of funding

«b) Sharing of Task Cosis
(1) The total csts incurred in the operation of this Task shall be jointly

borne by the Participants as provided in Article 6(g) of the Agreement
in the following proportions:

Participants 9% of Total Costs
Denmark 4.6
Operating Agent 40

Japan 18.5 L
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Netherlands 9.2
Sweden 9.2
United States 18.5

(2) Each Participant will transfer to the Operating Agent its share of the
total costs of the Task for each year in accordance with a time
schedule to be determined by the Executive Committee, acting by
unanimity.

7. Operating Agent
Kernforschungsanlage Jillich GmbH.
8. Information and Intelleciual Property

(a) Executive Committee’s Powers. The publication, distribution, handling,
protection and ownership of information and intellectual property arising
from activitics conducted under this Annex IV to the IEA Implementing
Agreement for a Programme of Research and Development on Wind
Energy Conversion Systems (hereinafier callcd Annex 7V) and rules and
procedurcs related thereto shall be determined by the Exccutive Committee,
acting by unanimity, in conformity with this Agreement

() Right to Publish Subject only to restrictions applying to patents and copy-
rights, the Annex IV Participants shall have the right to publish all
information provided to or arising from Annex IV except proprietary
information. Proprietary information shall not be accepted for or utilized in
the Task without express approval of the Executive Committee, acting by
unanimity.

(c) Proprietary Information The Operating Agent and the Annex IV
Participants shail take all necessary measures in accordance with this
paragraph, the laws of their respective countries and international law to
protect proprietary information provided to or arising from the Task. For
the purposes of this Annex [V, proprietary information shall mean
information of a confidential nature such as trade secrets and know-how

I8 ]
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(for example, computer programmes. design procedures and_techniques,
chemical composition of materials, or manufacturing methods, processes, or
treatments) which is appropriately marked. provided such information:

()]
@

Q3)

Is not generally known or publicly available from other sources;

Has not previously been made available by the owngr to others
without obligation concerning its confidentiality; and

1s not already in the p ion of the p Annex 1V Parti
without obligation concerning its confidentiality.

It shall be the responsibility of each Participant supplying proprictary
information to identify the information as such and to ensure that it is
appropriately marked

Ident(fication and Use of Pre-existing Information

)

@

)

The Operating Agent shall encourage the governments of all Agency
Participating Countries to make available or to identify to the
Operating Agent all published or otherwisc frecly available in-
formation known to them that is relevant to the Task

The Participants shall hotify the Operating A gent of all pre-existing in-
formation, and information developed independently of the Task,
known to them which is relevant to the Task and which:

(1) Will be made available to the Task without contractual or
legal limitations; or

(i) Wil or can only be made available to the Task with contractual
or legal limitations.

Information of the type defined in sub-paragraph (2) (i) above should
be accepted for and utilized in the Task:

(i) 1f sole:v owned or controlled by a Participant. in which case
sub-paragraphs (f) (2) and (3) below will apply;

(ii) In any other case, only if arrangements can be made for licence
and use in accordance with sub-paragraph (f) (1) below.
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(e} Arising Proprietary Information. It shall be the responsibility of the
Operating Agent to identify information arising from the Task which
qualifies as proprietary information under this paragraph and ensure that it
is appropriately marked. I any Participant guestions the dccisions of the
Operating Agent regarding the proprietary nature of arising information, the
question shall be submitted 10 te Exccutive Committee for decision.
Proprictary information arising from the Task shall be the property of the
Operating Agent for the benefit of the Parucipants. The Operating Agent
chall license such proprietary information:

(1) To each Participant, its government and the nationals of its country
designated by the Participant for non-exclusive use in the country of
that Participant on terms and conditions exclusively stipulated by that
Participant and notified to the other Participants;

(2) Subject to sub-paragraph (1) above, to each Participant, its
government and nationals of its country designated by the Participant
for use in all countries on favourable terms and conditions as
stipulated by the Executive Committee, acting by unanimity, taking
into account the equities of the Participants based upon the sharing of
obligations, contributions, rights and benefits of all Participants;

(3) To- the government of any Agency Participating Country and
nationals designated by it for use in such country in order to meet its
energy needs on reasonable terms and conditions as stipulated by the
Executive Committee, acting by unanimity.

Royalties under such licences shall be held by the Operating Agent for the
benefit of the Participants, except that royalties. if any, under sub-paragraph
(1) above shall be the property of the Participant

{f) Licensing of Pre-existing Proprietary Information

(1) Pre-existing proprictary information procured by the Operating Agent
shall be the property of the Opcrating Agent for the bencfit of the
Participants and shall be trcated as arising proprictary information
Pre-cxisting proprietary information licensed to the Operating Agent
for the benefit of the Participants may be licensed for:

(@) Use under this Task only, where the information is not needed
for further commercial use;

() Use under the Task and further commercial use, when the
information is needed for practising the results of the Task, in
which case rights shall be obtained to permit either further
licensing by the Operating Agent or direct licensing from the

1| B
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owner on r ble terms and to the Participants,
their governments and the nationals of their countries designated
by the Participants for use in all countries.

(2) Pre-existing proprictary information solely owned or controlled by a
Participant which is necded for the Task shall be licensed to the
Operating Agent for use in the Task only at no cost to the Task. If
such information is partially owned or controlled by a Participant,
then cfforts shall be made by the Participant to reduce or climinate as
possible the benefit that might accrue to it

(3) Each Participant agrees to license for use in the field of wind energy
conversion systems and on reasonable terms and conditions all pre-
existing proprietary information solely owned or controlled by it which
is necessary for practising the resuits of the Task and has been utilized
in the Task to:

(@) The other Participants, their governments and nationals of their
countries desi d by the P for use in all countries;

(1) The governments of Agency Participating Countries and nation-
als designated by them for use in their respective countries
in order to meet their energy needs.

In determining reasonable terms and conditions for licensing pre-
existing proprietary information owned or controlled, in whole or in
part, by a Participant for use other than in the Task as required in this
paragraph, consideration shall be given to the equities of the other

Participants based upon the sharing of obligations, contributions.
rights and benefits of all Participants.

f
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in part, by parties other than the Participants may be procured by or
licensed to the Operating Agentonly with the express approval of, and
under terms and conditions stipulated by the Executive Committee,
acting by unanimity.

(&) Licensing Pre-existing Patents

(1) Pre-existing patents solely owned or controlled by a Participant which
are needed for use in the Task shall be licensed to the Operating A gent
for use in the Task only at no cost to the Task. IT such patents are
partially owned or controlled by a Participant. then efforts shall be
made by the Participant 1o reduce or eliminate as possible the benefit
that might accrue to it
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(2) Each Partiupant agrees to license for usc in the ficld of wind energy
conversion systems and on reasonable terms and conditions all pre-
existing patents solely owned or controlled by it which are necessary

the results of the Task and have been utilized in the Task

(i) The other Participants, their governments and naiorals of their
countries designated by the Participants for use in all countries;
and

(i) The governments of Agency Participating Countries and nation-
als designated by them for use in their respective countries in
order to meet their energy needs

In determining reasonable terms and conditions for licensing pre-
existing patents owned or controlled, in whole or in part, by a
Participant for use other than in the Task as required in this sub-
paragraph, consideration shail be given to the equities of the other
Participants based upon the sharing of obligations, contributions,
rights and benefits of all Participants.

(3) Pre-existing patents owned or controlled, in whole or in part, by
partics other than the Participants may be procured by or licensed to
the Operating Agent only with the express approval of, and under
terms and conditions stipulated by, the Executive Committee, acting
by unanimity.

(W Arising Inventions

(1) Inventions made or conceived in the course of or under the Task (aris-
ing inventions) shall be identified promptly and reported by the
Operating Agent with a recommendation of the countries in which
patent applications should be filed The Executive Committee shall,
acting by unanimity, establish procedures for processing such
recommendations to determine where and when patent applications
will be filed at the expense of the Task.

(2) Information regarding inventions on which patent protection is to be
obtained shall not be published or publicly disclosed by the Operating
Agent or the Participants until a patent application has been filed in
any of the countries of the Participants, provided, however, that this
restriction on publication or disclosure shali not extend beyond six
months from the date of reporting of the invention. It shall be the
responsibility of the Operating Agent to appropriately mark Task
reports which disclose inventions that have nol been appropriately
protected by the filing of a patent application.

I BIH
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(3) Patents obtained in the country of each Participant shall be jointly
owned by the Participant for that country and the Opcrating Agent
which shall hold its interest for the benefit of the Participants. Patents
obtained in other co*ntries shall be owned by the Operating Agent for
the benefit of the Participants.

Licensing of Arising Patents. Each Participant shall have the sole right to
licensc its government and nationals of its country designated by it to use
patents and patent applications arising from the Task in its country and the
Participant shall notify the other Participants of the terms of such licences.
Royalties obtained by such licensing shall be the property of the Participant.
Other licences under such patents and patent applications shall be granted
by the Operating Agent:

(1) To each Participant, its government and nationals of its country
designated by the Participant for use in all countries on favourable
terms and conditions as stipulated by the Executive Committee, acting
by unanimity, taking into account the equities of the Participants
based upon the sharing of obligations, contributions, rights and
benefits of all Participants;

(2) To the government of any Agency Participating Country and
nationals designated by it for use in such country on reasonable terms
and conditions as stipulated by the Executive Committee, acting by
unanimity, in order to meet its energy needs.

Royalties obtained from such other licensing shall be held by the Operating
Agent for the benefit of the Participants.

Copyright. The Operating Agent shall take appropriate measures necessary
to protect copyrightable material generated under the Task. Copyrights
obtained shall be the property of the Operating Agent for the benefit of the
Annex 1V Particip provided, h , that the Annex IV Participants

may reproduce and distribute such material, but shall not publish it with a
view to profit.

Inventors and Authors. Each Annex IV Participant will, without prejudice
to any rights of inventors or authors under its national laws, take all
necessary steps to provide the co-operation from its authors and inventors
required to carry out the provisions of this paragraph. Each Annex IV
Participant will assume the responsibility to pay awards or compensation
required to be paid to its employees according to the laws of its country.

Determination of National The Executive Committee may. acting by un-
animity, establish guidelines to determine what constitutes a * national™ of
an Annex IV Participant.
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£) @.ET#* o QWIS NEN 9. Participants in this Task
@a@m.ﬁu DOEHIKO RENIVONERINY " KQURSU ° Th.. Contracting Parties which are Participants in this Task are the following:
BROR M (TR A —&)
f—= D URERE (v NHRHEA ) The Ministry of irade and Industry (Denmark),
R B e
RNAYR - He2% —EEMNN— The Kcrnforschungsanlage Jilich GmbH (Germany),

H a6 20— SRR K O ¥ ~Th N ERRKE Y
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The Government of Japan
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The Stichting Energieonderzoek Centrum Nederland,

The National Swedish Board for Energy Source Development,

The Department of Energy (United States of America)
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