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9124 (
/25 (
9/26 (

9127 (
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9129 (
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1071 (

Cl-0065
KL-1145

(Institute for Energy and Nuclear Technology, |FE)
WIDEROE WF-0305
RIS@ (RISQ National Laboratory)
(Danish Technical Research
Council, STVF)

KL-1126

(Energy Research Centre of the
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(European

Commission, Directorate-General for Energy and
Transport, New and Renewable Energy Resources)

Cl-0065



2.1
(Institute for Energy and Nuclear Technology, | FE)

2004 9 22 ( ) Kjeller, Norway

9:50 20
Kjeller
Halden Arne
Raheim

10:00-10:20 Welcome and presentation of Institute for Energy
Technology (IFE) (Arne Raheim, Exec. Vice President)

10:20-10:40 Overview of research on clean energy in Taiwan
(Professor Falin Chen, Energy Research Delegation, NSC
Taiwan)

10:40-11:20 New renewable energy research at |FE and zero emission
gas power with integrated hydrogen production
(Arne Raheim, Exec. Vice President)

11:20-11:50 Hydrogen storage and material science research at |FE
(Eva S. Dugstad, Research Director)

11:50-12:00 Presentation of a new heat pump concept
(Bjarne Horntvedt, Director Hybrid Energy AS)

12:00-13:00 Lunch

13:00-14:00 Visit to the Jeep Il research reactor and laboratory for
renewable energy

14:00 Summing up, possible cooperation discussion
|FE
Raheim IFE 1948
1953
|FE IFE 550
7 25%

(Norwegian Research Council) 10%



20 40%

IFE Sig Bergseth
Kjell Bendiksen Arne Raheim
(Nuclear Technology and Physics) (Nuclear Safety
and Reliability) (Safety Man-Technology-Organiza-
tion) (Energy and Environmental Technology)
(Petroleum Technol ogy)
Halden Arne Rahein
Eva Dugstad
|FE
30% 20%
Halden
OECD " OECD Halden Reactor Project” 2003
2005 20
Halden
(MTO-Studies)
(SCORPIO)
CO;
Raheim IFE Raheim

|FE
|FE




20%

13~14% IFE
(wind farm)
(Utsira Idland) (stand-
alone power station)
1.5 MWe
IFE
IFE
X IFE
100 bar 200 75 500 cm®
IFE Utsira
Raheim
CO;
(SOFC)
CH, ( ) 2H,O0 CaO-4H, CaCO; (D
CaCO;-Ca0 CO, (2
CaOo CO;
CO;
CO, MgSIO; (Olivine) »MgCO; SO, (3)
CO, FeTiOs (limenite) - FeCO; TiO; (4)
3 MgCO; SO,
(4) TiO,
Al,Os
Sorbent

Raheim



35 60 80

100
Raheim
|FE 50%
|FE
|FE
IFE Eva Dugstad
IFE IFE
IFE JEEPII 6
2MW 5 17
5% <100 IFE
8
X JEEP
[ X Grenoble X
Raheim
(Arc-chischarge)
(nano-carbon cones) 2002
|FE
IFE Hybrid
Energy AS Bjarne Horntvedt Hybrid Energy AS
50/50

35-50 100
COP (coefficient of performance) 3.0

5



300kw COP3.0 95

IFE
JEEP I
10" 10° neutron/cm?s
(doping )
10-20
PEM (electrolyzer, 1.5kW)
PEM
3.00

IFE

2.2 RIS@
(RIS National Laboratory)

2004 9 24 ( ) Roskilde, Denmark

9:30
Roskilde RISO
Niels-Erik Clausen



10:00-10:15 Welcome by Erik Lundtang Petersen,
Head of Wind Energy Department
10:15-10:30 Purpose of visit by representative for NSC, Taiwan
(Professor Falin Chen, Energy Research Delegation, NSC
Taiwan)
10:30-11:30 Presentation of wind energy research at RIS@ National
L aboratory, Professor Jakob Mann and Dr. Kim Branner
11:30-12:00 Identification of areas of common interest,
Dr. Niels-Erik Clausen, Senior Consultant
12:00-13:00 Lunch

2003
41GW 30-40%
14%
(centralized biogas plants)
(district heating)
20% (onshore)
2653MW 2003 (offshore)
423MW 2003
RIS@
RISD (Ministry
of Science, Technology and Innovation) 1958 780
400 RISZ
75 30
RISO
(environmentally sustainable) RISD

(environmentally acceptable)
RIS



RISg

RIST 2004
Development, EfD)
initiative)
(energy interventions)
RIS  ED
EfD
access)

(poverty alleviation)

RISD
RIS@
(Aeroelastic Design)
RIS@ WindConsult
Sparkaer

RISQ

RISQ

layer meteorology)

(wind turbine technology)

(Energy for
(cross-cutting

(energy
(Meteorology)
Hovsare
125 23
(boundary

(aero-acoustics)



(numerical wind

tunnel)
RISD (The
Industry-Standard Wind Atlas Analysis and Application Program)
WASP 90 1100
WASP
(micro-siting)
WASP
(extreme wind climate)
RIS
Hovsere
10MW 165
(isolated decentralized
power systems) RIS WindConsult
RISO
Chennal Hurghada (Wind Energy
Technology Center)
6 300kW 32 100kw

RISD



Chennai Hurghada

RISD

2.3
(Energy Research Centre of the Netherlands, ECN)

2004 9 27 ( ) Petten, Netherlands

IBIS
ECN 9:50 ECN
ECN Dr. Hain Willems

10:00-10:15 Arrival
10:15-11:00 Introduction to ECN

by Dr. Hein Willems (manager of knowledge agency)
11:00-12:30 Wind energy

by Ir. Jos Beurskens (unit manager of wind energy)
12:30-13:30 Lunch
13:30-14:00 Sun energy

by Dr. Paul Wyers (unit manager of solar energy)
14:00-15:00 Visit to Sun Laboratory
15:00-15:30 Remaining questions

by Dr. Hein Willems (manager of knowledge agency)
15:30 Departure

10



ECN

(Energy research Gentre of the Netherlands,

ECN)
70 Petten ECN
ECN
ECN Hein Willems 10:15
Hein Willems ECN
ECN 1955 RCN (Reactor
Centrum Nederland) 1976 ECN
650 1977 1989
1998 KEMA ECN
2003 ECN 6 6 27
2 5 3 1
ECN
(1) 2)
3
ECN 8
55 50
ECN
ECN
1977 55 (1)
(2) 3
(4) (1)
2) 3
(4)
41GW 4
1 5
10 Offshore 613MW

11



16GW

6.5GW 3.2GW 3.2GW
80 2020
7.5GW 16
6GW
500
ECN
WMC EWTW
ECN
1:30 ECN
Paul Wyers
ECN 50
(Photovoltaic)

(Crystalline Silicon PV Technology) (2)

Technology)
ECN
Paul Wyers
PV

6 2020

ECN

P\/
2:00
PV
9 29
10-30
2

12

6.5GW
1GW

1.5GW
1GW

(1)
(Thin-Film PV

ECN

2010



3:00

ECN
(1)
ECN (2 ECN
ECN 3 (4ECN
ECN Hels Willems , E-mail
willems@ecn.nl ECN -http://www.ecn.nl/main.html/

ECN ECN

2.4
(European Commission, Directorate-General for Energy and
Transport, New and Renewable Ener gy Resour ces)

2004 9 29 ( ) Brusses, Belgium

Mr. Hsiao-Wel Tang

10:00-10:15 Welcome words by Mr. Karl Kellner (Head of Unit D2,
Management of Energy RTD Programmes), Professor
Falin Chen, and Dr. Joseph Hsu

10:15-11:15 Presentations headed by DG TREN/D2
- Introduction, by Mr. Karl Kellner

13



- Wind energy, by Mr. Roberto Gambi, (Administrator,
Management of Energy RTD Programmes)
- Biofuels and hydrogen, by Mr. Inigo Sabater Eizaguirre
- Solar energy, by Pietro Menna (National Expert to the
E.C., New and Renewable Energy Sources)
11:15-11:45 Discussion
12:00-14:00 Lunch

(sustainable energy) (D

2) 3)
(cogeneration of heat and power) 4)
(integrated approach)
(initiatives) (1)

(2) 3) (4)

(more competitive and more affordable)
(biofuel)

Framework Programme 6, FP6
2002~2006 8 FP6 3

WwWw.managenergy.net  www.
trem-fp6@cec.eu.int

prototype
wind farm

80% 30GW

75GW
4~-5MW (innovative materials)

14



(grid
accessibility, connection and stability)
North Sea  Baltic

Sea
(stormy or extreme)
50%
(insecurity countries)
2020 20%
(security of supply)
(biofuels)
2005
2% 2010
5.75% 15% 5%
(biodiesal) 5% (ethanol)
1999 2002 (FP5) 1.45
70
(methanal) (lcdand) 300
(difficult to handle) (costly to
produce) (clean from source)
(H. filling stations)
(demonstration) (market)
(laboratories to fine tune the technologies)
(energy
carriers by renewable) (replace oail)
(complement of energy) (technology platform)

(alternative fuels)
(energy efficient engines) (hybrid cars)

15



20 4~5
(framework programme, FP) (FP5)
(photovoltaic, PV) 1 1
(FP6) 2002 2006
(economy of scale achievable)

(demonstration of innovative concepts)
(facades)
(large-scale systems)

(complete
PV system) (cost reduction) (smpler
inverter technology) (1)

(2)

(blackout)
(heat for industrial processes) (3)

Mr. Karl Kellner

CONCERTO /
(lacking behind)
(action plans) 1 10
(fully-developed
countries)

100%

16



(installation)

(industry)

1. RISD
Chennai Hurghada
RIS@

2.
3.
4 FP6

6

2002~2006 8
FP6 3

17



(installation) (industry)

6. (1)
(2)
(3)
(4)

1. Arne Raheim, “Energy Research at Institute for Energy Technology,”
Institute for Energy Technology, Norway, Sept. 22, 2004.

2. “Research for a Better Future — IFE Annual Report 2003,” Institute for
Energy Technology, Norway.

RISO

18



. Erik Lundtang Petersen and Peter Hauge Madsen, “Wind Energy
Department, RIS@ National Laboratory,” Wind Energy Department,
RISZ National Laboratory, Sept. 24, 2004.

. Jakob Mann, “Meteorology and Aerodynamics,” Wind Energy
Department, RIS National Laboratory, Sept. 24, 2004.

. “RIS@ WindConsult,” RIS@ National Laboratory, Jan. 2001.
. “RIS@ Annual Report 2002,” RIS National Laboratory, April 2003.

5. “RIS@ Annual Report 2003,” RIS National Laboratory, April 2004.

. Hein Willems, “ECN - The Challenge of Sustainable Energy,” Energy
Research Centre of the Netherlands, ECN, Sept. 27, 2004.

. Jos Beurskens, “Wind Energy and ECN,” Energy Research Centre of
the Netherlands, ECN, Sept. 27, 2004.

. Paul Wyers, “Solar Energy,” Energy Research Centre of the
Netherlands, ECN, Sept. 27, 2004.

. “Annua Report 2003,” Energy Research Centre of the Netherlands,
ECN.

. Karl Kéller, “Sustainable Energy Systems — Genera Introduction,”
Info Day, Brussels, Directorate General for Energy and Transport,
European Commission, Sept. 22, 2004.

. Kyriakos Maniatis and Inigo Sabater, “ Sustainable Energy Systems —
Alternative Motor Fuels,” Info Day, Brussels, Directorate General for
Energy and Transport, European Commission, Sept. 22, 2004.

. William Gillett, “6™ Framework Programme (2002-2006): Sustainable
Energy Systems — Third Call for Proposals,” “Short to Medium Term”
Info Day, Brussels, Directorate General for Energy and Transport,
European Commission, Sept. 22, 2004.

. “Wind Energy — The Facts. An Analysis of Wind Energy in the
EU-25," The European Wind Energy Association, Renewable Energy
House, Feb. 2004.

. “European Fuel Cell and Hydrogen Projects 1999-2002," Project
Synopses, Community Research, European Commission, 2003.
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6. “European Hydrogen and Fuel Cell Projects,” Project Synopses, Sixth
Framework Programme, Community Research, European Commission,
2004.

7. “European Bio-Energy Projects 1999-2002,” Project Synopses,
Community Research, European Commission, 2003.

8. “European Photovoltaics Projects 1999-2002,” Project Synopses,
Community Research, European Commission, 2003.

9. “Clean Urban Transport for Europe (CUTE): A Fuel Cell Bus Project
in 9 European Cities,” European Communities, 2002.

10.“Clean Urban Transport for Europe ( CUTE): A Fuel Cell Bus Project
in 9 European Cities — Hydrogen Supply Infrastructure and Fuel Cell
Bus Technology,” European Communities, 2004.

11.Joseph Ron-Fu Hsu, “Current Situation of EU-Taiwan Science &
Technology Cooperation,” Science and Technology Division, Taipel
Representative Office in Belgium, Sept. 9, 2004.
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