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SWTOMP

« Itisa project organized undehe umbrella of the
ERANET LAfLiropearProgram that waspprovedin
November 2016

« Themain objective of th6&WTOMP project isthe promotion,
development and implementation of the utilization of small
and medium size wind turbines for isolated applications and
for connection to weak grids, including the optimization of
small/mediumscale wind turbines to meet local wind regimes
and regional infrastructureequirements

« Total duration of theprojectis threeyears
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2016 SMALL WIND WORLD REPORT

As of the end of 2015 a total of more

than 1 million of small wind turbines
were Installed all over the world, with
awind cumulativecapacity that has
reaches near 1000 MW.

http ://www.wwindea.org/smaltwind-world-market

backon-track-agaird
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2016 SMALL WIND WORLD REPORT

Total Units Installed Worldwide
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2016 SMALL WIND WORLD REPORT

Share of Total
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2016 SMALL WIND WORLD REPORT

The global market for small wind turbine installations has continu
growingin recent years. Most are located in two countri€hina,

and the United States. This situation is a clear indication that the
global market for small wind turbines is still in the initial

development phase.

More and better policies are essential to boost the use of small

wind turbines for selconsumption around the world



SMALL WIND WORLD REPORT

SWT Installed Capacity World Market Forecast 2009 - 2020
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SMALL WIND TURBINES

« SWEPT AREA < 200 m?

* ROTOR DIAMETER < 16
m

A + RATED POWER 0-100
kW




SMALL WIND TURBINES

Catalogue of Small Windmills
from 5 W to 50 kW
Catalogue of European Urban Wind ' 2006
Turbine Manufacturers 1!

F “ Nordic Folkecenter for Renewable Energy
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Supported by the
European Commission under the
Intelligent Energy - Europe

Programme
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Horizontal Axis 1 kW Wind Turbines
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PRIORITIES FOR FUTURE DEVELOPMENTS

 SIMPLE DESIGNS

« EASY INSTALLATION

« LOW MAINTENANCE
 SIMPLICITY OF OPERATION
 INCREASE IN RELIABILITY

« COST REDUCTION It



SWTOMP

The main expected results are:

e C| o0 s eregionaliinkebetween R&D institutions,
wind turbine manufacturers, policy makers and end
users.

e |l Ncreased awar e nRseale svind f
turbines

e Devel op mevimd turltones dasened
specifically for tropicahnd cool environments



SWTOMP

Thefollowing institutions participate in the project:

Ciemat
*CIEMAT -Spain ©ceder N

*l|E (Instituto de Investigacione&léctricas- Mexico

_____ INTI
iy

*UdelaR (Universidad de I&epublici— Uruguay LNVERSOAD | “Ii
URUGUAY TECHNICAL

UNIVERSITY

*UTCN universitateatehnicadin ClujiNapod - Romania " *

*VTT (Technical Research Centre of Finland {Eafjland V77



Organisation
CIEMAT

CIRCE
IIE

INTEC

INTI

IZTECH

UdelaR

UTCN

TOTAL

SWTOMP

Total Cost is 915,797 €

TotalCostq€) Partner Contribution€) Requested Funding)
262140 137140 125000
97790 47790 50000
143174 37674 105500
79000 54000 25000
183400 143400 40000
44000 0 44000
62645 37645 25000
43648 18948 24700
915797 476597 439200



]
A
2

Project
Coordination

Promotion of the
SWT Market

Wind Resources
for SWT

SWT Optimizatior

Standards for SW

Task 0.1

Task 1.1

Task 1.2

Task 1.3

Task 2.1

Task 2.2

Task 3.1

Task 3.2

Task 3.3

Task 3.4
Task 3.5

Task 4.3

Task 4.4

SWTOMP

Work Package | TASK Number

Management of the Project

Analysis of the market of SMW

Workshops for Market
Promotion

Preparation of material for
education

Assessment of the wind
resources in six locations
Methodology for easy
assessment of local resources
Selection of the SWTs to be
optimized

Redesign of the SWT
Manufacture and installation of
prototypes

Testing and certification of the
SWT

Analysis of Results
Identification of Standards
improvements

Proposal for IEC 61400/2
Modification

TOTAL
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CIEMAT VTT UTCN

10

1IZTECH UNIVERSIDAD

DE LA REPUBLICA

URUGUAY

IIE INTEC INTI
1 - 1 1 1
4 6 3 6 6
2 2 2 2 2
2 2 2 2 3
6 - 2 3 3
6 - 2 3 3
- - 1 - 1
6 6 6 - 6
- - - - 12
- - - - 12
1 1 1 - 1
1 0.5 0.5 0.5 0.5
1 0.5 0.5 0.5 0.5
30 19 21 18 51
1|_ 1/‘—
TECHNICAL
UNIVERSITY

OF CLUJ-NAFOCA
ROMANIA

UdIR

PARTICIPANTS MANPOWER Person/Month

SUBTOTAL
15 15
38
14 71
19
24
48
24
2
36
30 122
48
6
7
13
6
287
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Organisation
CIEMAT
CIRCE
113
INTEC
INTI
IZTECH
UdelaR
UTCN

TOTAL

Person Months
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SWTOMP

Total Costs€)

262140

97790

143174

79000

183400

44000

62645

43648

915797

Partner Contribution€)

137140
47790
37674
54000

143400

37645
18948

476597
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Requested Funding)
125000
50000
105500
25000
40000
44000
25000
24700

439200
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SWTOMP

. TASK
WP Number | Work Package Title Task Name YEAR 1 U VELS
Number Ql Q2 Q3 Q4|Q1 Q2 Q3 Q4(Q1 Q2 Q3 Q4

WPO Project Management Task0.1  |management of the Project
Task 1.1 | Analysis of the market of SMWT

WP1 Promotion of SWT Task 1.2 .

Market . Workshops for Market Promotion

Task 1.3 |preparation of material for education

WP2 Wind Resources for Task2.1 | assessment of the wind resources in six locations

SWT Task 2.2 |Methodology for easy assessment of local resources

Task 3.1  |selection of SWTSs to be optimised T
Task 3.2 |Redesing of the SWT

WP3 Wind Turbines task 3.3 - ]

Optimization . Manufacture and installation of prototypes

Task 3.4 |Testing and Certification of SWT
Task3.5 |Analysis of results
Task 4.1 ificati i

WP4 Standard for SWT Identification of standards improvements
Task4.2  |proposal for IEC 61400/2 Modification
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SWTOMP

. TASK
WP Number | Work Package Title Task Name
Number
WPO Project Management Task 0.1 | Management of the Project
Task 1.1  [Analysis of the market of SMWT
e Promotion of SWT Task 1.2 .
Market - Workshops for Market Promotion
Task 1.3 |preparation of material for education
. Wind Resources for Task 2.1  [Assessment of the wind resources in six locations
SWT Task 2.2 |Methodology for easy assessment of local resources
Task 3.1  |selection of SWTs to be optimised
Task 3.2 [Redesing of the SWT
WP3 Wind Turbines 2k 3.3 _ _
Optimization - Manufacture and installation of prototypes
Task 3.4 |Testing and Certification of SWT
Task 3.5 |Analysis of results
Task 4.1 ificati '
e standard for SWT . Identification of standards improvements
ask 4.

Proposal for IEC 61400/2 Modification




WP1. Promotion of the Potential Market (1)

WP Leader: CIEMAT Participants: All Partners excepfidelaR
Manpower: CIEMAT(9), IIE (11), INTEC(10), INTI(11)

Theobjective is the promotion, development and implementation of the
utilization of small and medium size wind turbines for isolaeg@lications

« Task 1.1 Analysis of the market

« Task 1.2 Workshops
« Task 1.3 Preparation of material for education of researches, technical and

users
TASK Task Name YEAR 1 YEAR 2 YEAR 3
Number Q1 Q2 Q3 Q4(Q1 Q2 Q3 Q4|Q1 Q2 Q3 Q4
Task 1.1 | Analysis of the market of SMWT -‘_‘_‘_
Task 1.2 [workshops for Market Promotion )_|_H_'_
Task 1.3 |preparation of material for education _!_!_H_'_'_(




WP1. Promotion of the Potential Market (2)

Task 1.1 Analysis of the market Month (2-12) To analyze the present situation of the small
and medium size wind turbine markets a survey will be realized in the seven countries
participating in the project. A sample survey will be developed and then used to get
information from several of the existing installations in the four countries, asking about
advantages and disadvantages identified from the use of the small wind turbines, as we
the improvements required to adapt the SWT to the local requirements, and constrains
identified for the development of this market.

Deliverables: Sample survey elaboration (3), Sample survey results (12)

Task 1.2 Workshops (Months 9, 30)Jn order to promote the increased of awareness of the
potential of small/medium wind turbines, four workshops will be organized giving
information of the benefits of the use of SWT.

Deliverables: \Workshops for information (18, 21, 24, 32)?7??

Task 1.3 Preparation of material for education of researches, technical and users (2-24)
Tutorial material will be developed in English and Spanish and will be distributed to sev:
centers for the education of potential researchers, industrial technicians and installers.
Deliverables: Educational material edition (24xambia? VTT?




WP2. Development of methodology for
evaluation of wind resources for SWT (1)

WP Leader: ???? Participants. All Partners
Manpower: CIEMAT(6), IIT(6), IIE (6), INTEC(6), INTHéRhR3)

The objective is to develop a methodology for easy assessment of the wind resources
potential locations for the use of SWT

« Task 2.1 Use of existing codes for assessment of the wind resources in foul
locations and verification of the results

» Task 2.2 Description of the methodology for easy assessment of local
resources using the available information (data bases, etc.)

TASK
Task Name YEAR1 YEAR 2 YEAR 3

Number Ql Q2 Q3 Q4(Q1 Q2 Q3 Q4({Q1 Q2 Q3 Q4

Task2.1 | assessment of the wind resources in six locations -

Task2.2 | Methodology for easy assessment of local resources P’_'_'_'_’_!_ﬁ




WP2. Development of methodology for
evaluation of wind resources for SWT (2)

Task?2.1 Use otxistingcodesfor assessmenbf the wind resourcesn four locations
andverificationof the results(Month 6-21). Thesecodesusuallycomefrom toolslike
WAsPRWind AtlasAnalysisand ApplicationProgran), developedby RiseDTU,or from
Geographidnformation SystemgSIG)But their validity is under suspect when they
are used for SWT energy performance. The reason for this is the presence of highel
turbulent effects and/or the high spatial and temporal variation of wind resources,
coming from the presence of obstacles close to the turbines. More recently some
CFD (Computational Fluid Dynamics) tools are being investigated for complex terrai
wind resource assessment, like for examigllaWind by METEODYN, for urban
environment.

Deliverables: Resultf the comparativeanalysisof codes

Task?2.2 Descriptionof the methodologyfor easyassessmendf localresourcesusing
the availableinformation (data bases, etc.Month 9-32). Fromthe comparative
analysiperformedin Task2.1, a newmethodologywill be proposedfor S&MWT.This
new methodologywill be validatedboth with existingtools andwith field
measurements

Deliverables: New methodologyfor easyassessmendf localresources



WP3. Optimization of SWT (1)

WP Leaders: IEE andNTI Neuquén Participants: All PartnersexceptINITEC and IIT
Manpower: CIEMAT (22 [IE(32), INTI(32)JdelaR7)

The objective ishe optimization of two small turbines to meet local wind regimes and
regional infrastructure requirements

Task 3.1 Selection of the SWTs to be optimized for cool sites and tropical sites
Task3.2 Redesign of the SWT

Task 3.3 Manufacture and installation of the prototypes

Task 3.4 Testing and certification of the SWT

Task3.5 Analysis of the results



WP3. Optimization of SWT (2)

WP Leaders: IEE andNTI Neuquén Participants: All PartnersexceptINITEC and IIT
Manpower: CIEMAT (22 [IE(32), INTI(32)JdelaR7)

Theobjectiveisthe optimization of two small turbines to meet local wind regimes and
regional infrastructure requirements

TASK
Task Name YEAR 1 YEAR 2 YEAR 3
Number Ql Q2 Q3 Q4({Q1 Q2 Q3 Q4|Q1 Q2 Q3 Q4
Task3.1 | Selection of SWTs to be optimised ——
Task3.2 |Redesing of the SWT

task3.3 | wanufacture and installation of prototypes

Task 34 [Testing and Certfcation of SWT

Task3.5 | Analysis of results |




WP3. Optimization of SWT (3)

Task 3.1 Selection of the SWTs to be optimized for cool sites and tropical sites (Month
2-6). After afirst surveyof the SWTmodelsavailableto cooperatein the Project, a
selectionof the two manufacturerswill be made accordingto somepre-stablished
criteria, whichwill alsobe agreedin this Task

Deliverables: Reportwith the selectionof the SWTgo be optimized(6)

Task3.Redesigrof the SWT Ilonth 8- 20). Foreachof the two prototypes aworking
groupwill be stablished includingat least one manufactureyonetestingcenter,one
designpartner. Eachof this two groupswill work on the specificationdor the new
designand,will come tothe designthat fulfills thesespecificationsThesedesignswill
be sharedbetweenpartnersto reachan agreement

Deliverables: Designof the prototypeq18)

Task3.3 Manufacture ananhstallationof the prototypes(Month 15-27). Oncehe
designfor the two prototypesfinished the manufacturingof the deviceswill start.
Meanwhile the installationof the two SWTwill be programmed with the provisionof
all the necessargquipmentandinfrastructurefor the testing

muchast ar ea s ...



WP3. Optimization of SWT (1)

Task3.3 Manufacture ananstallationof the prototypes(Month 15-27). Oncehe
designfor the two prototypesfinished the manufacturingof the deviceswill start.
Meanwhile the installationof the two SWTwill be programmed with the provisionof
all the necessargquipmentandinfrastructurefor the testing

Task3.4 Testingand certificationof the SWT Konth 21-33). Thetestingfor each
prototype will be establishedoy the consortium Oncethe prototypesareinstalled the
testswill be carriedout accordingto the planning

Task3.5Analysiof the results (Month 30-36)

Deliverables:

Reportwith the selectionof the SWT<o0 be optimized(6)
Designof the prototypeq18)

Manufacture andnstallationof the prototypes(24)

Test anccertification of the prototypes(36)

Es necesari a? Son muchas tareas...



WPA4. Standards for SWT (1)

WP Leader: CIEMAT Participants: All Partners except IIT
Manpower: CIEMAT(5), CIRCE(1), IIE (1), INTEC(1), INF&AR(1)

The objective is to improve the existing standards for design of SWT

Task 4.1 Identification of Standards Improvement. A technical survey to S&MWT
manufacturers will be carried out, in order to provide with information on the
improvements they consider that present Standards need. From this seed information,
the working group will stablish the list of improvements to work with.

Task 4.2 Proposal for IEC 61400/2 Modification. Starting from the list created in Task

4.1, a proposal will arise to cope with them; this proposal will be sent back to
manufacturers for their feedback. Finally, this proposal will be shared with the existing
Maintenance Team of the corresponding Standards, mainly the6lEADG2 Ed.4

Deliverables: Summary of the improvements identified / Proposal for IEC 61400/2
Modification



WPA4. Standards for SWT (1)

WP Leader: CIEMAT Participants: All Partners except IIT

Manpower: CIEMAT(5), CIRCE(1), IIE (1), INTEC(L), INF&AR1)

The objective is to improve the existing standards for design of SWT

TASK
Task Name YEAR 2 YEAR 3
Number Q1 Q2 Q3 Q4{Q1 Q2 Q3 Q4
Task4.1 | identification of standards improvements _H_"
Task 4.2 | ‘ | | |

Proposal for [EC 61400/2 Modification




